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Setting the stage: impact, current treatment
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242,000-331,000 Excess Deaths United States 
Since February 1, 2020

https://www.cdc.gov/nchs/nvss/vsrr/covid19/excess_deaths.htm
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SARS-CoV-2 Infection of Epithelial Cells

Rohan Bir Singh, MD, 
StatPearls Publishing LLC



Margaret Kielian Science 2020;370:765-

SARS-CoV-2 Cell Entry via Spike Glycoprotein



Olfactory epithelium of patient with COVID-19 
demonstrating co-localization of SARS-CoV-2 and 
neuropilin 1

Science 13 Nov 2020:
Vol. 370, Issue 6518, pp. 856-
860
DOI: 10.1126/science.abd2985
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Cryo-EM structure of the SARS-CoV-2 S 
protein in the prefusion conformation



Yongfei Cai et al. Science 2020;369:1586-1592
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Prefusion to fusion change in Spike
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Goal: lock the SARS-CoV-2 S protein in the 
prefusion conformation



RNA vs DNA Vaccines

Nature volume 586, pages
516–527(2020)

https://www.nature.com/nature


Nature volume 586, pages516–527(2020)

Accelerated development of vaccine

https://www.nature.com/nature


Pfizer-BioNTech COVID-19 Vaccine (BNT162b2) 

• SARS-CoV-2 spike glycoprotein (S) antigen encoded by 
RNA and formulated in lipid nanoparticles

• The Pfizer-BioNTech COVID-19 Vaccine, BNT162b2 (30 
μg), is administered intramuscularly (IM) as a series of 
two 30 μg doses (0.3 mL each) 21 days apart. 



Goal of Vaccination: Neutralizing Antibodies 
to Spike

Nature volume 586, pages594–599(2020)

https://www.nature.com/nature


Receptor binding domain variants are also 
neutralized

Nature volume 586, pages594–599(2020)

https://www.nature.com/nature


Receptor binding domain variants are also 
neutralized

Nature volume 586, pages594–599(2020)

https://www.nature.com/nature


Not just antibodies: T cells mediate immunity 
to COVID-19

Nature Reviews Immunology volume 11, pages823–

836(2011)

https://www.nature.com/nri


T cell immune responses to vaccination

Nature volume 586, pages594–599(2020)

https://www.nature.com/nature


Efficacy to prevent symptomatic COVID-19

DOI: 10.1056/NEJMoa2034577

52% protection after dose 1

95% protection one week after dose 2



Local side effects

DOI: 10.1056/NEJMoa2034577



Systemic side effects

DOI: 10.1056/NEJMoa2034577





Initial phase of vaccination program:
1) health care personnel (21 million; 858 deaths) and
2) residents of long-term care facilities (3 million; 
70,000 deaths)  



Vaccine allocation in the US



Virginia COVID-19 Vaccination Prioritization 
Guidance 

• Phase 1a – Healthcare Workers and Long-Term Care 
Residents 

• Phase 1b – Essential Workers 

• Phase 1c – High Risk Adults 

• Virginia will get 480,000 vaccines in December and they will 
be distributed to the 500,000 healthcare workers and long-
term care residents in Virginia.



UVA Prioritization – next set (Group 2) of 
vaccinations
• When scheduling, individuals will be asked to evaluate their risk for 

workplace exposure risks as well as personal risk for complications or 
other factors (e.g.. age, comorbidities, other factors). 

• If they have many risk factors, they’ll be advised to schedule early. If 
they have few, they’ll be asked to please wait a few weeks. 

• In essence, it will be based on the honor system. Our goal is to ramp 
up vaccination rapidly enough that those who are advised to wait a 
few weeks don’t feel it’s a significant burden.



Next: Moderna mRNA vaccine

https://www.fda.gov/medi
a/144434/download



Does the vaccine prevent asymptomatic 
infection and transmission?

• Unpublished data submitted by Moderna to the FDA reported that at 
the time of the second dose 38 in placebo vs 14 vaccine recipients

(67% reduction in asymptomatic infection after one dose).



Vaccine administration

• Arrives in dry ice; store at -60 to -80° C

• Thaw and store undiluted vials for up to 5 days in a refrigerator

• Dilute with 1.8 ml normal saline; discard any unused vaccine within 6 
hours after dilution

• Administer 0.3 ml of the diluted vaccine intramuscularly

• Individuals age 16 years and older 

• Second dose 3 weeks later (17-21 days) 



Second dose

• If you miss the second dose, get it when you can. No 
recommendation to repeat the first if you are late with the second 
dose.

• No systematic data on efficacy of just one dose

• 14 day interval from other vaccines

• Do not interchange one COVID-19 vaccine for another

• Regardless of prior COVID-19 infection (which likely provides 90 days 
protection) still vaccinate

• If you received antibodies against COVID-19 (monoclonal antibodies 
or convalescent sera) wait for 90 days to be vaccinated.



Pregnancy

• ACOG recommends that COVID-19 vaccines should not be 
withheld from pregnant individuals who meet criteria for 
vaccination based on ACIP-recommended priority groups.

• COVID-19 vaccines should be offered to lactating individuals 
similar to non-lactating individuals when they meet criteria 
for receipt of the vaccine based on prioritization groups 
outlined by the ACIP.



Immunocompromise

•Unknown for HIV, organ transplants etc.

•Potential for a decrease in the immune response to 
vaccination.

•Protective efficacy not known.



Prior COVID-19

•Prior COVID-19 provides a minimum of 90 days of 
protection from reinfection.

•Recommendation is to immunize, but can delay for 90 
days post-infection



Allergic reactions

•History of anaphylaxis to any of the vaccine 
components: do not vaccinate.

•History of anaphylaxis: observe for 30 minutes post-
vaccine

•No allergies: observe for 15 minutes



Maintain vigilance even after vaccination

• Even after completing vaccination:
•Wear a mask
• Stay 6 feet away from others
•Avoid crowds
•Wash your hands
• Follow CDC travel guidelines



Treatments for COVID-19

• Outpatient
• Anti-viral

• Casirivimab plus Imdevimab

• bamlanivimab

• Inpatient 
• Anti-viral for early stage

• Remdesivir

• Anti-inflammatory Rx for later stages
• Dexamethasone

• Baracitinib



Anti-Spike mAb bamlanivimab hastens 
symptom resolution for outpatients

Chen et al. N 
Engl J Med 
2020. DOI: 
10.1056/NEJ
Moa2029849



Anti-Spike mAb casirivimab plus imdevimab
combination decreases viral load early

DM Weinreich et al. N 
Engl J Med 2020. DOI: 
10.1056/NEJMoa2035
002



Remdesivir (anti-viral) works best early

JH Beigel et al. N Engl J 
Med 2020;383:1813-
1826.



Dexamethasone (anti-inflammatory) acts best 
late

The RECOVERY 
Collaborative Group. N 
Engl J Med 2020. DOI: 
10.1056/NEJMoa20214
36



https://www.c
ovid19treatm
entguidelines.
nih.gov/thera
peutic-
management/
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