
EMERGINGINFECTIONSςSEPARATINGFACTFROMFICTION
WHATDOWEKNOWABOUTTHENEWESTONETOPLAGUETHEHUMANRACE

Michael G. Schmidt, Ph.D., FAAM, FACD(hon)
Professor, of Microbiology and Immunology, College of Medicine,

Professor of Stomatology, College of Dental Medicine,  

Medical University of South Carolina



© 2019 Medical University of South Carolina@ 2020 MUSC@ 2020 MUSC

WILLTHINGS EVERRETURNTO

NORMAL?
OCTOBER 2020

Michael G. Schmidt, Ph.D. FAAM, FACD (hon)

Professor of Microbiology & Immunology
Medical University of South Carolina
schmidtm@musc.edu



EMERGINGINFECTIONSςSEPARATINGFACTFROMFICTION

1. Provide a definition of an emerging infection/pathogen or re-emerging 
pathogen

2. Apply the information presented from the examples offered as to how 
they might appreciate and understand the risks associated with an 
emerging or re-emerging pathogens

3. Evaluate and rank the relative risk that emerging/re-emerging 
pathogens might represent to their community

4. Explain to colleagues, staff and patients the value proposition that 
routine vaccination affords to them individually, and to facilitating 
protection from pathogens

5. Actively contribute to the formulation of plans for the dentistry and 
his/her community that can mitigate the effects of emerging and extant 
pathogens. 



Bottom Line Up front for an Emerging Infectious Disease 

1. How contagious is the microbe?
ý [ƻƻƪ ŀǘ ǘƘŜ ǊŀǘŜ ŀƴŘ ŀǎǎŜǎǎ ǘƘŜ ǊƛǎƪΧ 

ý SARS-CoV-2  It seems substantially infectious, more so than SARS from 2003

ý Droplet secretions and fomites (like countertops, restaurant menus, etc.)

ý There are asymptomatic carriers are among us helping to facilitate spread.

2. How deadly is the virus?
ý LǘΩǎ ƘŀǊŘ ǘƻ ƪƴƻǿ ȅŜǘΦ .ǳǘ ǘƘŜ Ŧŀǘŀƭƛǘȅ ǊŀǘŜ ƛǎ ǇǊƻōŀōƭȅ ƎƻƛƴƎ ǘƻ ǊŜŀŎƘ Ϥмл ҈  

ý Today the global case fatality rate was 6.2%; today ~ 2.8% why? 

ý Still substantially less than SARS from 2003 (10%) and MERS (36%)

3. How long does it take to show symptoms?
ý Possibly between 2 to 14 days (mean of 5), allowing the illness to go undetected 

ý There are asymptomatic carriers among us, helping to facilitate spread! 



Bottom Line Up front for an Emerging Infectious Disease 

4. How much have infected people traveled?
ý The virus spread quickly because it started in a transportation hub in China and folks 

were/are shedding virus before symptomatic. 

ý Hence the need for global & local social distancing

5. How effective will the responses be?
ý Lƴƛǘƛŀƭƭȅ ǘƘŜ ²ΦIΦhΦ Ƙŀǎ ǇǊŀƛǎŜŘ /ƘƛƴŀΩǎ ŜŦŦƻǊǘǎΣ ōǳǘ ŎǊƛǘƛŎǎ ŦŜŀǊŜŘ ǘƘŜ ƭƻŎƪŘƻǿƴ ƻŦ 
рлa Ǉƭǳǎ ǿƻǳƭŘ Ŧŀƛƭ ƎƛǾŜƴ ŀƭǊŜŀŘȅ ǎǇǊŜŀŘ ǘƻ Ҕнп ŎƻǳƴǘǊƛŜǎΧ CŜōΧ ǘƻ !ǇǊƛƭ мп ->185 
ŎƻǳƴǘǊƛŜǎκǊŜƎƛƻƴǎΧ ǘƻŘŀȅ ƛǘΩǎ  ōŜŜƴ Ǝƭƻōŀƭ Ȅн

6. How long will it take to develop a vaccine?
ý A vaccine is still a year + away τat minimum



The Initial Question ςWhat is an Emerging Infection

ÅSince 1970 ~40 infectious disease have emerged-
ÅChikungunya~1952 Tanzania (to become contorted) ~1 M

ÅPontiac Fever or Legionella ~1968 or 1976

ÅEbola  ~1976

ÅHIV-AIDS ~1981 new data reveals  but really the beginning of the 
20th century

ÅSin Nombre (1993)

ÅSARS ~2003

ÅInfluenza ~2009

ÅMERS ~2012

ÅSARS-CoV-2



The Initial Question ςWhat is an Emerging Infection

VPreviously undetected or unknown infectious agents

VKnown agents that have spread to new geographic locations 
or new populations

VPreviously known agents whose role in specific diseases has 
previously gone unrecognized.

VRe-emergence of agents whose incidence of disease had 
significantly declined in the past, but whose incidence of 
disease has reappeared. This class of diseases is known as re-
emerging infectious diseases.



Sin Nombreorthohantavirus
ýGenerally a zoonotic infection that has jumped and 
ŀŘŀǇǘŜŘ ǘƻ ƛǘǎ ƴŜǿ ƘƻǎǘΧ

ý!ƴ ƻǳǘōǊŜŀƪ ƻŦ ŀ ǇǊŜǾƛƻǳǎƭȅ ǳƴƪƴƻǿƴ ŘƛǎŜŀǎŜΧ

ýSin Nombre orthohantavirus

ýMay 1993 unexplained pulmonary illness 

in southwestern US AZ, NM, CO and Utah

ýñA young, physically fit Navajo man suffering from 

shortness of breath was rushed to a hospital in New 

Mexico and died very rapidly.ò

ýñWhile reviewing the results of the case, medical 

personnel discovered that the young manôs fianc®e 

had died a few days before after showing similar 

symptoms, a piece of information that proved key to 

discovering the disease.ò

ýWhat are you thinking?é bubonic 

plague?



Sin Nombreorthohantavirus
üSin Nombreorthohantavirus

ý/ƻƴǎƛŘŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ Χ bh¢ ōǳōƻƴƛŎ ǇƭŀƎǳŜ Η



Re-9ƳŜǊƎŜƴŎŜΧ 
Flint once thrived as the home of the nation's largest General Motors plant. 
The city's economic decline began during the 1980s, when GM downsized. 

In 2011, the state of Michigan took over Flint's finances after an audit 
projected a $25 million deficit.

In order to reduce the water fund shortfall, the city announced that a new 
pipeline would be built to deliver water from Lake Huron to Flint. 

In 2014, while the pipeline was under construction, the city turned to the Flint 
River as a water source. Soon after the switch, residents reported changes to 
the water's color, smell and taste.

Officials failed to applycorrosion inhibitorsto the water.

As a result,leadfrom agingpipesleachedinto the water supply, leading to 
extremely elevated levels of theheavy metal neurotoxinand exposing over 
100,000 residents to elevated lead levels.

¢ƘŜ [ŜŀŘ ȅƻǳ ƪƴƻǿ ŀōƻǳǘΧ ǿƘŀǘ ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ƛǎ ǘƘŜ ǎŜŎƻƴŘ ǎƘƻŜ ǘƻ ŘǊƻǇ 
was the emergence of Legionella in the water that killed 12 people and 
sickened at least 87 in Flint between 2014 and 2015

Low Chlorine levels supported a bloom of 
This pathogen, Legionella pneumophila



Re-9ƳŜǊƎŜƴŎŜ Χ LƴŦƭǳŜƴȊŀ ŀǎ ŀƴ 9ƳŜǊƎƛƴƎ 5ƛǎŜŀǎŜ

What we did on April 30th, 2009

https://youtu.be/4xfiPRxcXp4

https://youtu.be/4xfiPRxcXp4


Nextstrain.org



Improved Understanding of Transmission, Natural History and Pathogenesis on 
our Path Towards Addressing Emerging Pathogens

NIAID

Big Data will be keyé but how?



WHATWILLTHEFUTUREOFFERFORCONTROLLINGINFLUENZA? 

ü In 2016-2017
ý1,000,000: More than 1 million patient 

specimens are tested in clinical labs 
participating in CDC domestic disease 
surveillance.*
ý90,000: About 90,000 specimens are 

tested in 93 state/local public health 
labs.
ý6,000: CDC conducts full genetic 

sequencing on about 6,000 flu viruses 
each year.
ý2,000: CDC tests about 2,000 flu viruses 

to determine their immune properties.
ý50: CDC prepares as many as 50 viruses 

for possible use in vaccine production.



WHATWILLTHEFUTUREOFFERFORCONTROLLINGINFLUENZA? 

http://www.cdc.gov/flu/images/freeresources/media/animated-take-3-fight-flu.gif


What will the future offer for controlling 
influenza? 

Thoughts on Medications 
& Vaccines

500 molecules HA/virion, Segment 4

100 molecules NA/virion,

Segment 6

3,000 molecules/virion 

Segment 7, 



What will the future offer for controlling 
influenza? 



What will the future offer for controlling 
influenza? 
Today in the US the FDA Approved Medications for 
influenza are
ýRapivab(peramivir)
ýRelenza (zanamivir)
ýTamiflu (oseltamivir phosphate, also available as generic)
ýNewest - Xofluza® (balozavirmarboxil- (2018))
ýSee- https:// www.cdc.gov/flu/treatment/ whatyoushould.htm

https://www.cdc.gov/flu/treatment/whatyoushould.htm


What will the future offer for controlling 
influenza? 

Take home

Drugs prevent new 
viruses from emerging 
from infected cells



What will the future offer for controlling 
influenza? 

FDA Approved Medications for influenza

ýRapivab(peramivir)

ýRelenza (zanamivir)

ýTamiflu (oseltamivir phosphate, also available as 
generic)

What about other targets?



What will the future offer for controlling 
influenza? 

Medications

Targets of Opportunity?

ýModes of action of influenza antivirals

ýFDA approved in Green

ýOther Countries Orange

ýThose in trials in Red



Improved Understanding of Transmission, Natural History and 
Pathogenesis on our path towards a Universal Vaccine

Precise Characterization of Circulating Influenza Viruses 
ýImprove genotypic and phenotypic characterization of circulating viruses associated with 

adverse clinical outcomes, host immunity, and vaccine failures. 

ýDevelop and test models predicting the influence of preexisting immunity on virus evolution to 
anticipate the next emerging dominant seasonal influenza virus strain. 

8 Viral Segments Subject to Drift and Shift



WHAT WILL THE FUTURE OFFER FOR CONTROLLING VIRUSES?

ISSUE 1ïTHEY ARE EVERYWHERE



SARS-CoV-2 An emerging disease

¢ƘŜ ǉǳŜǎǘƛƻƴǎΧŦǊƻƳ ǘƻŘŀȅΩǎ ǇŜǊǎǇŜŎǘƛǾŜ
WILLTHINGSEVERRETURNTONORMAL?
ýWhy are cases rising?
ýIs a second wave inevitable?Will it be gradual or more of a spike?

ýHow can WE prevent another shut down?
ýHow will a second wave impact us if it occurs during flu 

season?
ýWhat is the latest information on treatments that work?
ýWhen will a vaccine be available?



Why Bats?
ÅAside from humans, bats 

are only mammal that 

can fly

ÅThey echo locate 

ÅCongregate in caves

ÅZoonosis that jumped into 

the other ôflyingõ mammal

We too, echo locate

Marco?é. Polo?é. 



SARS-CoV-2 ςancillary questions
1.How long does it take a single infected person to yield one million infected people?

2.What is the effect of physical distancing?

3.Why was the initial quarantine period two weeks?

4.How do N95 masks block SARS-CoV-2?

5.How similar is SARS-CoV-2 to the common cold and flu viruses?

6.How much is known about the SARS-CoV-2 genome and proteome?

7.What can we learn from the mutation rate of the virus?

8.How sable and infectious is the virion on surfaces and in the air?

9.Are people usually diagnosed before or after they are contagious?

10.What is the difference between infectious or contagious and infected?



The Homework and Cheat Sheet

https://doi.org/10.7554/eLife.57309


229E

SARS

MERS

HKU1

NL63

OC43

SarsCoV-2

ÅWuhan

What is SARS-CoV-2 and COVID-19?

Human Coronavirus & Disease

229E

Four 

Common Human 

Coronaviruses

NL63

OC43

HKU1

229E

Three

Other Human 

Coronaviruses

SARS-CoV-2

MERS

SARS

+ ss non-segmented enveloped RNA virus

Uses ACE2 Receptor in Lung (LRTI)

NL63 (mild URTI), 



SARS-COV-2  IS IT CHANGING?
YES, BUTNOé

The New York outbreak has 
cosmopolitan origins, but the 

majority of cases are attributable 
to introductions from Europe.

The outbreak in New York City 
shows mixing of cases across all 

5 boroughs.

The outbreak in California is 
related to both nearby 

Washington State and distant 
New York.

The Midwest outbreak is 
heterogeneous and is the result 

of many independent 
introductions.

Ongoing outbreaks in Utah and 
Idaho are closely related.

The decisions made by each 
state profoundly impacts the fate 

of the others. Safely easing 
restrictions in any state will 

require coordinated 
containment, with all states 

acting to protect each other.

26.636 substitutions per year

3,575 genomes Dec 2019-Aug 2020



THE GLOBAL SITUATION AS OF 26 AUG 2020

https://www.nytimes.com/interactive/2020/world/coronavirus-maps.html

1 July 2020

10,538,577 ñ Confirmed +

512,689 ðConfirmed Dead

5,807,480

179,310

24,007,049 ñ Confirmed +

821,654 ðConfirmed Dead

2,658,324

127,681

https://www.nytimes.com/interactive/2020/world/coronavirus-maps.html


THE GLOBAL SITUATION AS OF TODAY 23 OCT 2020

1 July 2020

10,538,577 ñ Confirmed +

512,689 ðConfirmed Dead

8,482,758

223,886

42,075568 ñ Confirmed +

1,141,775

https://www.nytimes.com/interactive/2020/world/coronavirus-maps.html

92.6 % Recovery rate

167,485

3,755

1,649,351 (9.80%)

https://www.nytimes.com/interactive/2020/world/coronavirus-maps.html


Why are cases rising?

Is a second wave inevitable?

Will it be gradual or more of a 

spike?

Global Rate

Are we in the second wave?
Not yeté the globe is trying to level off
but in SC (5.1M) we are seeing our initial surgeé
Colorado, 32,715; 1,690 dead  5,456,574



HOWCONTAGIOUSISTHEVIRUS?  2 PARTANSWERΧ

Å Likely, large larger particles, CDC guidance, N-95, will limit inhalation risk, other mask types help control 

expiration risk from the asymptomatic/pre-symptomatic/symptomatic

Å Enveloped Virus, so, soap and water & ethanol hand sanitizers will worké

Part 1 of the answeré

VCoronaviruses can move using air currents, small particles move further, 

larger particles fall out of the air

VCan survive on surfaces for ~ 28 days at room temperature (PMCID-PMC7538848)

http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7538848/


Letôs consider that 4th of July Barbecue

~15 folksé 

Ro of 2 = 225

2.5 = 871

3.0 = 3,375

3.5 = 13,071

4.0 = 50,625

4.5 = 196,070

5.0 = 759,375 infected

HOWCONTAGIOUSISTHEVIRUS?  2 PARTANSWERΧ


