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Day 399 of the COVID-19 Pandemic

• Question and Answer Session about 
COVID-19 Vaccines

• Didactic Presentation

• Your opportunity to ask questions, 
and (maybe) get answers
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Objectives for Today’s Presentation

1) Be familiar with how current 
vaccines work

2) Be familiar with current 
vaccine efficacy, safety, and 
differences

3) Feel more comfortable about 
answering questions about 
COVID-19 vaccines
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COVID-19 Vaccines

How do the currently approved (and 
maybe soon to be approved) vaccines 
for COVID-19 in the US work?
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Immunology in Brief

• Virus enters the body, attaches 
to and enters cells, and 
replicates

• The virus is taken up by an 
Antigen Presenting Cell (APC), 
which presents the virus for 
recognition by the immune 
system as foreign

• T helper cells recruit other 
immune cells
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Immunology in Brief

• B cells make antibodies that can 
bind to viral antigens

• Cytotoxic T cells recognize viral 
antigens and destroy cells 
infected by virus

• Memory cells remain to provide 
humoral immunity (B cells) and 
cellular immunity (T cells)
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Cell Biology in Brief
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Brief Review of Genetics

• In cellular organisms, the genetic 
code is carried in DNA

• DNA is transcribed into mRNA

• mRNA is then translated in the 
ribosomes to make proteins

• mRNA is rapidly degraded after 
being used by the ribosomes, 
and does not go back into the 
nucleus



Because there is Strength in Unity

Current Major Viral Vaccine Technologies

• Inactivated Virus

• Live Attenuated Virus

• Protein Subunit

• Viral Like Particle (VLP)

• Replicating Viral Vector

• Nonreplicating Viral Vector
• DNA 

• RNA
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Coronavirus Structure
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How do RNA vaccines work?

• mRNA is made that codes for the 
SARS-CoV-2 spike protein

• mRNA is packaged in lipid 
nanoparticles

• Inside cells, mRNA is used by 
ribosomes to make spike protein

• Immune system produces 
antibodies and T-cells targeted 
for spike protein
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mRNA Vaccines

• In cellular organisms, the genetic 
code is carried in DNA

• DNA is transcribed into mRNA

• mRNA is then translated in the 
ribosomes to make proteins

• mRNA is rapidly degraded after 
being used by the ribosomes, 
and does not go back into the 
nucleus
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How do RNA vaccines work?

• mRNA is made that codes for the 
SARS-CoV-2 spike protein

• mRNA is packaged in lipid 
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ribosomes to make spike protein

• Immune system produces 
antibodies and T-cells targeted 
for spike protein
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Non-replicating Viral Vector Vaccine

• The adenovirus vector is genetically 
modified to carry a gene for the SARS-
CoV-2 spike protein (and made 
incapable of replication)

• Our own cells make the spike

• The spike protein provokes an 
immune response

• Immune response is both antibody 
and T cell

• Theoretical downside: immunity to 
adenovirus vector

https://www.intvetvaccnet.co.uk/blog/covid-19/vaccine-eight-types-being-tested

https://www.intvetvaccnet.co.uk/blog/covid-19/vaccine-eight-types-being-tested
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Non-replicating Viral Vector Vaccine
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https://www.intvetvaccnet.co.uk/blog/covid-19/vaccine-eight-types-being-tested
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Current COVID-19 Vaccines

What are the differences in the currently 
authorized COVID-19 vaccines in the US?
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Comparison of 3 Current Vaccines

Pfizer-BioNTech (BNT 162b2) Moderna (mRNA-1273) Janssen/J & J (Ad26.COV2.S)

Efficacy Results 95.0% 
100% death

94.1% 
100% severe/death

66.1% (all symptomatic)
100% death

Efficacy in older 
participants

93.7% (>55 yrs) 86.4% (>64 yrs)  66.2%  (>59 yrs)

Severe (grade 3) 
side-effects

4.6% 9.7% 1.8%

Approved Age 16 years and older 18 years and older 18 years and older
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Comparison of 3 Current Vaccines

Pfizer-BioNTech (BNT 162b2) Moderna (mRNA-1273) Janssen/J & J 
(Ad26.COV2.S)

Dose 30 mcg  (0.3 mL) 100 mcg  (0.5 mL) 50B vp (0.5 mL)

Doses per vial 5 (6?) 10  (soon 15) 5

Diluent 1.8 mL sterile saline None None

Schedule 2 doses 21 days apart 2 doses 28 days apart SINGLE DOSE (for now)
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Vaccine Comparison: Temperature 
Requirements

Pfizer-BioNTech (BNT 162b2) Moderna (mRNA-1273) Janssen/J & J 
(Ad26.COV2.S)

Transport and Storage -70 C  (-94 F) for 6 months -20 C (-4 F) for 6 months 2 to 8 C (36 to 46 F)

Refrigerated (2 to 8 C) 5 days 30 days At least 3 months

Room Temperature (up 
to 25 C)

6 hours 12 hours 12 hours

Use within (after 
piercing vial)

6 hours 6 hours 2 hours at room temp
6 hours in refrigerator
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Are These Vaccines Safe?

How could these vaccines be produced so 
fast?  Can we really know that they are 
safe?
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How were they made in record time?

• Worldwide Pandemic – Necessity is the mother of invention

• Internet allows much faster communication and sharing of knowledge

• Advances in genetics

• Previous work on SARS and MERS

• mRNA vaccine technology recently perfected

• Ad26 vaccine platform already proven in Ebola vaccine

• Financial support of governments, removing financial liability from 
developers and producers

• During a pandemic, a Phase 3 trial can be done in a few months rather than 
years
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AND NOW FOR YOUR QUESTIONS…
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Thank You for Your Time and Attention!

Harry J Brown, MD

Medical Epidemiologist

USET Tribal Epidemiology Center

hbrown@usetinc.org

615-467-1547

615-917-7526

mailto:hbrown@usetinc.org

