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COVID Prevention in Communities

Objectives:

1) Why are Vaccines important?
2) How do Vaccines work?
3) Vaccine Efficacy
4) Vaccine Safety



The Importance of Vaccination



Types of Corona 
Viruses and Strains

Common human coronaviruses
1. 229E (alpha coronavirus)
2. NL63 (alpha coronavirus)
3. OC43 (beta coronavirus)
4. HKU1 (beta coronavirus)
Other human coronaviruses
5. MERS-CoV (the beta coronavirus that causes Middle East Respiratory 

Syndrome, or MERS)
6. SARS-CoV (the beta coronavirus that causes severe acute respiratory 

syndrome, or SARS)
7. SARS-CoV-2 (the novel coronavirus that causes coronavirus disease 2019, or 

COVID-19)
People around the world commonly get infected with human coronaviruses 229E, 

NL63, OC43, and HKU1.

https://www.cdc.gov/coronavirus/2019-ncov/index.html


COVID-19 
Variants “Scientists monitor changes in the virus, 

including changes to the spikes on 
the surface of the virus. These studies, 

including genetic analyses of the 
virus, are helping us understand how 

changes to the virus might affect how 
it spreads and what happens to people 

who are infected with it”
“Viruses constantly change through 

mutation, and new variants of a virus 
are expected to occur over time. 

Sometimes new variants emerge and 
disappear. Other times, new variants 

emerge and persist”



What impact will the new strains have?
“Scientists are working to learn more about these variants, and more 
studies are needed to understand:

How widely these new variants have spread
How the new variants differ
How the disease caused by these new variants differs from the disease 
caused by other variants that are currently circulating

Public health officials are studying these variants quickly to learn more to 
control their spread. They want to understand whether the variants:

Spread more easily from person to person
Cause milder or more severe disease in people
Are detected by currently available viral tests
Respond to medicines currently being used to treat people for COVID-19
Change the effectiveness of COVID-19 vaccines. There is no evidence that 
this is occurring, and most experts believe this is unlikely to occur because 
of the nature of the immune response to the virus.”



The Immune Response



Knowledge Translation to Communities





How do Vaccines Work?

“There are two ways of acquiring immunity 
to a pathogen — by natural infection and 
by vaccination. Natural infections and 
vaccines produce a very similar end result 
— immunity — but the person who receives 
a vaccine does not endure the illness and 
its potential life-threatening 
complications”



https://www.nature.com/articles/s41577-020-00479-7

Vaccine Types





Vaccine Development in COVID 19

https://www.nature.com/articles/s41577-020-00434-6



COVID 19 Vaccines



Additional Resources
Video Series from the University of Edinburgh

https://www.ed.ac.uk/inflammation-research/information-public/videos-resources/immune-memory-coronavirus

https://www.ed.ac.uk/inflammation-research/information-public/videos-resources/immune-memory-coronavirus


Vaccine ‘Efficacy’ and ‘Effectiveness’
“Vaccine efficacy and vaccine effectiveness measure the 
proportionate reduction in cases among vaccinated 
persons” 
“Vaccine efficacy is used when a study is carried out 
under ideal conditions, for example, during a clinical 
trial”
“Vaccine effectiveness is used when a study is carried out 
in the ‘real world’”



Phases of the Immune Response



What is ‘Herd Immunity’
'Herd immunity' aka 'population immunity', is the indirect protection 
from an infectious disease that happens when immunity develops in a 
population either through vaccination or past infection

https://www.who.int/news-room/q-a-detail/vaccines-and-immunization-what-is-vaccination

https://www.nature.com/articles/s41577-020-00479-7

https://www.who.int/news-room/q-a-detail/vaccines-and-immunization-what-is-vaccination


Vaccine Responses in Healthy Individuals



Determinants of the Duration of Antibody 
Responses



COVID 19 Vaccines and Protective Immunity

• Evidence supports both B and T cell responses to the 3 leading vaccines –
Oxford/AZ, Pfizer/BioNTech and Moderna, up to 6 months after infection, and 
presumed to be similar after vaccination

• Trials of the 2 mRNA vaccines (Pfizer/BioNTech and Moderna) report efficacies 
of 95% and 94.1% respectively, after 2 dose vaccinations

• The viral vector DNA vaccine by Oxford/AZ reported an average of 70% 
efficacy, ranging from 62-90% after receiving different dosing regimens

• Johnson and Johnson vaccine: Data to be announced later in January for the 
late-stage clinical trial, with 45 000 participants enrolled; initial trials showed 
that 98% of individuals developed antibodies against COVID-19 nearly a month 
after receiving the vaccination

https://www.bmj.com/content/371/bmj.m4838



Vaccine Safety



Vaccine Safety Programs



Reactions to Vaccinations

Anaphylaxis is RARE: ~1/1.3 million doses



How does this impact public confidence?



Concerns of Reactions to the COVID Vaccines

⚫ Dec 9, 2020 – UK authorities ‘confirmed’ 2 cases of 
anaphylaxis after vaccination

⚫ Dec 19-20 – US CDC had identified 6 case reports of 
anaphylaxis following Pfizer-BioNTech vaccine 
(based on clinical criteria)

⚫ As of Jan 6, 29 reported cases in the US (21 between 
Dec 14-23) out of 5.3 million doses given; the 
overall ‘rate’ is 5.5/1 million cases for 
Pfizer/BioNTech

⚫ Only 2 reported cases secondary to Moderna in the 
US (although rollout started Dec 21)

⚫ 5 cases (so far) in Canada

https://www.cdc.gov/mmwr/volumes/70/wr/mm7002e1.htm?s_cid=mm7002e1_w



Trials: Participants with ‘severe 
adverse reactions with a 
vaccine/anaphylaxis to any 
study component’ excluded

Pfizer/BioNTech (NEJM): 
Hypersensitivity related adverse 
events: 0.63% vs placebo 0.51% 
(137 vs 111), 1 Anaphylactic 
reaction

Moderna (NEJM): Hypersensitivity 
adverse events 1.5% vs 1.1% 
placebo (skin rash/urticaria); 4 
reports of Bell’s Palsy, 2 cases 
of facial swelling in individuals 
who had received dermal fillers 
– ‘No anaphylactic reactions’

AstraZeneca/Oxford (Lancet): 1 
Anaphylactic reaction in each of 
the control/study arms



What is Anaphylaxis?



Biomarkers in Anaphylaxis

Tryptase is rapidly released from mast 
cells and peaks ~1–2 h post allergen 
exposure. T1/2 is ~2 h. Concentrations 
return to base line within 24 h after 
complete resolution of symptoms and 
signs of anaphylaxis



Recommendations on Management of Reactions

https://emergency.cdc.gov/coca/ppt/2020/dec-30-coca-call.pdf



Product Monographs for the mRNA Vaccines

https://emergency.cdc.gov/coca/ppt/2020/dec-30-coca-call.pdf



PEG – Polyethylene Glycol



Potential Causes of ‘Reactions’

• PEG (Polyethylene Glycol) – Exceedingly 
rare, according to the FDA, only 4 reported 
cases/yr

• Based on our knowledge of how allergies 
develop, we may see more individuals 
having reactions with the second dose

• Johnson and Johnson vaccine contains 
polysorbate – There are ‘recommendations’ 
to test for PEG in advance; however, this is 
not readily available here or feasible

https://www.allergicliving.com/2021/01/03/likely-more-than-
one-cause-for-covid-19-vaccine-reactions/



Current CDC Recommendations



CDC Recommendations

*NB – No specific 
guidelines yet on 
‘special populations’ 
ie pregnancy, <16, 
immunocompromised 
individuals
In general, vaccinate 
if benefit > risk



COVID Vaccine Recommendations



Health Canada / Government of Canada 
Resources

https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-

immunization-guide-part-1-key-immunization-information/page-15-contents-immunizing-

agents-available-use-canada.html

https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-1-key-immunization-information/page-15-contents-immunizing-agents-available-use-canada.html


Monitoring and Management

Epinephrine is ALWAYS 
first-line!



A word on dosing regimens and proposed changes

“We know that some of these discussions about changing 
the dosing schedule or dose are based on a belief that 
changing the dose or dosing schedule can help get more 
vaccine to the public faster. However, making such changes 
that are not supported by adequate scientific evidence 
may ultimately be counterproductive to public health.”



• Vaccinations are safe and effective
• Current recommendations advise 

avoidance of vaccination with COVID-19 
vaccines in those with known 
hypersensitivities to any component

• Long term follow up and data is needed 
and will be gathered in assessing the 
duration of the immune response

• Hopefully more vaccines to come!

Take Home Messages



⚫ WHO - https://vaccine-safety-training.org/

⚫ CDC Emergency Preparedness Guidelines - https://emergency.cdc.gov/coca/ppt/2020/dec-30-coca-call.pdf

⚫ Slides adapted from December 19-20, 2020 ACIP meeting presentation: Anaphylaxis Following m-RNA COVID-19 
Vaccine Receipt, by

⚫ Thomas Clark, MD, MPH, https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2020-12/slides-12-
19/05-COVID-CLARK.pdf

⚫ https://www.who.int/news-room/q-a-detail/vaccines-and-immunization-what-is-vaccination

⚫ https://www.nature.com/articles/s41577-020-00479-7

⚫ https://www.jacionline.org/article/S0091-6749(20)30105-6/abstract

⚫ https://www.allergicliving.com/2021/01/03/likely-more-than-one-cause-for-covid-19-vaccine-reactions/

⚫ https://www.frontiersin.org/articles/10.3389/fimmu.2019.00494/full
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CREDITS: This presentation template was created by Slidesgo, 
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Thank You!
Do you have any questions?

Winder.Gill@one-mail.on.ca

@winder_gill

http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

