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Continuing Education Title: The SARS-CoV-2 
Pandemic: The Virus’ Characteristics - The 

Therapeutics - The Impacts on Communities 
Learning Objectives
1. Review the characteristics of the SARS-CoV-2 virus, including 

emerging variants
2. Identify common myths about vaccines and other 

therapeutics designed to prevent and treat SARS-CoV-2 
infection, including vaccine development.

3. Incorporate relevant educational strategies to address youth 
concerns about vaccines.



WHAT IS THE CORONAVIRUS?
SARS-COV-2?

WHAT ARE ITS CHARACTERISTICS?
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Coronaviruses – A Family Affair

• Coronavirus – Four types (Common cold/ flu)
• Severe Acute Respiratory Syndrome (SARS- 2002)
• Middle East Respiratory Syndrome (MERS- 2012)- 10 yrs
• Novel Coronavirus (SARS-CoV-2 {COVID-19} - 2019)- 7 yrs
• NEXT Coronavirus (?????) – 4/5 yrs
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What is the SARS CoV-2 virus
Immune hunters called T cells can seek and destroy a cell (green) infected with and making copies of SARS-CoV-2 (yellow).

NIAID



Where Did SARS-CoV-2 Originate?
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cdc.gov- https://covid.cdc.gov/covid-data-tracker/#variant-proportions Accessed 8/08/2021 

93.3%

https://covid.cdc.gov/covid-data-tracker/
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Importance of Vaccinating NOW!
Vaccines Are Effective Today!! Approaching Escape Threshold?
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Discuss the vaccines and therapeutics designed to 
prevent and treat SARS-CoV-2 infection, including 

vaccine research and development
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The rapid pace of development of vaccines against Covid-19 is enabled 
by several factors:

1. Prior knowledge of the role of the spike protein in coronavirus pathogenesis and 
evidence that neutralizing antibody against the spike protein is important for 
immunity; 

2. Evolution of nucleic acid vaccine technology platforms (Moderna & Pfizer) that 
allow creation of vaccines and prompt manufacture of thousands of doses once 
a genetic sequence is known; and 

3. Development activities that can be conducted in parallel, rather than 
sequentially, without increasing risks for study participants.

November 12, 2020
N Engl J Med 2020; 383:1986-1988

The Covid-19 Vaccine-Development Multiverse
Penny M. Heaton, M.D.

https://www.nejm.org/toc/nejm/383/20?query=article_issue_link


The Vaccines Seemed to have been 
produced TOO quickly, Right? 
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Current Vaccine Clinical Trials
Vaccine Company Clinical Trial Phase Target Number to be Enrolled
University of Oxford and 
AstraZeneca

Phase 3 30,000

Moderna Therapeutics Phase 3 (EUA –
12/2020)

30,000 (11,000 POC)

BioNTech and Pfizer Phase 3 (EUA –
12/2020)

44,000

Novavax Phase 2/3 (Nov 
2020) - USF Health

30,000

Eli Lilly (AB formula) Phase 3 400

Regeneron (AB Formula) Phase 3 500
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FDA EUA COVID-19 Vaccines – Adverse Effects
Adverse 
Reaction

Moderna 
Vaccine 1st

Moderna 
Vaccine 

2nd

Moderna 
Placebo

Pfizer 
Vaccine 

1st

Pfizer 
Vaccine 

2nd

Pfizer 
Placebo

J&J Vaccine 
1st

J&J
Placebo

Headache 35.4 62.8 25.4 41.9 51.7 24.1 38.9 23.7

Fatigue 38.5 67.6 24.5 47.4 59.4 22.8 38.2 21.5

Nausea/ 
Vomiting

9.4 21.3 7.3 1.2 1.9 1.2 14.2 9.7

Chills 9.2 48.3 5.9 14.0 35.1 3.8 N/A N/A

Fever 0.9 17.4 0.4 3.7 15.8 0.5 9.0 0.6

Myalgia 23.7 6.1 12.7 21.3 37.3 8.2 33.2 12.7
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What is in the Pfizer Vaccine?
• The Pfizer-BioNTech COVID-19 Vaccine is a: 
• white to off-white, 
• sterile, 
• preservative-free, frozen suspension. 
• Contains a nucleoside-modified messenger RNA (modRNA) 

– encodes the viral spike glycoprotein (S) of SARS-CoV-2. 
• The vaccine also includes the following ingredients: 

– lipids ((4-hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate), 2-[(polyethylene glycol)-2000]-N,N-
ditetradecylacetamide, 

– 1,2-distearoyl-sn-glycero-3-phosphocholine, and cholesterol), 
– potassium chloride, 
– monobasic potassium phosphate, 
– sodium chloride, 
– dibasic sodium phosphate dihydrate, and 
– sucrose
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What is in the Moderna Vaccine?
• The Moderna COVID-19 Vaccine is a:  
• white to off-white, 
• sterile, 
• preservative-free frozen suspension. 
• Contains a synthetic messenger ribonucleic acid (mRNA) 

– encodes the stabilized spike glycoprotein (S) of the SARS-CoV-2 virus. 
• The vaccine also contains the following ingredients: 

– lipids (SM-102, 1,2-dimyristoyl-rac-glycero-3-methoxypolyethylene glycol-2000 [PEG2000-DMG], 
– cholesterol, and 1,2-distearoyl-sn-glycero-3-phosphocholine [DSPC]), 
– tromethamine, 
– tromethamine hydrochloride, acetic acid, sodium acetate, and 
– sucrose.



How do the Vaccines Work?
(Pre-req: Cell/ Molecular Biology J)
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Communicating with our Young(er) 
People about SARS-CoV-2

Clinical impact of SARS-CoV-2, including long-
term clinical challenges- and their concerns
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SARS-CoV-2 Spread in Closed Spaces

Building and Environment 196 (2021) 107788
https://doi.org/10.1016/j.buildenv.2021.107788 
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Post-acute COVID-19 syndrome

NATURE MEDICINE | www.nature.com/naturemedicine 03/22/21- online

http://www.nature.com/naturemedicine
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Among 236379 patients diagnosed with COVID-19, the 
estimated incidence of a neurological or psychiatric 
diagnosis in the following 6 months was 33·62% (95% 
CI 33·17–34·07), with 12·84% (12·36–13·33) receiving 
their first such diagnosis. 
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What was found with the J&J Vaccine
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SUMMARY 
An 18-year-old man presented with persistent isolated headache 2 
weeks after recovering from acute COVID-19 illness. Extensive cerebral 
venous sinus thrombosis (CVST) was detected on CT venogram despite 
him having no other thrombotic risk factors. CVST can complicate 
COVID-19. A high index of clinical suspicion is warranted as it can often 
have a subtle presentation with paucity of neurological symptoms. 

Asif R, O’ Mahony MS. BMJ Case Rep 2020;13:e239275. doi:10.1136/bcr-2020- 239275 



UNIVERSITY  OF SOUTH FLORIDA

Asif R, O’ Mahony MS. BMJ Case Rep 2020;13:e239275. doi:10.1136/bcr-2020- 239275 
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MRNA Vaccines – Myocarditis in Young Adults? 
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No Effect on Male Fertility

JAMA. 2021;326(3):273–274. doi:10.1001/jama.2021.9976
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Time to vaccinate Children? Was it studied?



UNIVERSITY  OF SOUTH FLORIDA



UNIVERSITY  OF SOUTH FLORIDA

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/facts.htmlAccessed 8/9/2021
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CDC Provides Transparent Information to the Public 
about Issues with Vaccines




