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What is Immunity? 

Protection from disease, especially infectious diseases 

https://reactome.org/content/detail/R-HSA-5663205



The Immune System: The body’s 
defenses
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How does a virus makes you ill and how 
does the immune system prevent this?

Destruction of cells Prevents the destruction of cells
https://www.virology.ws/2009/07/24/virus-neutralization-by-antibodies/



Why do we sometime need vaccines

Viral load

Viral load

There are situations in which our immune 
system is not able to combat infectious agents

Your adaptive (specific) immune 
response can take up to 1-2 weeks 
to reach its peak  is providing all 
the protection. In the meantime 
naturally immunity

Response is quicker and 
greater. This is what 
vaccines do by boosting 
functional immunity

https://courses.lumenlearning.com/wm-biology2/chapter/immunological-memory/

https://www.nfid.org/



How do vaccines work?

https://www.immunology.org/celebrate-vaccines/public-engagement/guide-childhood-vaccinations/how-vaccines-work 

https://www.immunology.org/celebrate-vaccines/public-engagement/guide-childhood-vaccinations/how-vaccines-work


UK coverage of measles vaccination and 
measles notifications from 1950 to 2016 

PHE UK Measles and Rubella elimination strategy 2019



Herd immunity
Virus spread stops when the probability of infection drops below a critical threshold

https://www.immunology.org/celebrate-vaccines/public-engagement/guide-childhood-vaccinations/how-vaccines-work#What%20is%20herd%20immunity? 

https://www.immunology.org/celebrate-vaccines/public-engagement/guide-childhood-vaccinations/how-vaccines-work


How does a Medicine get on the shelve?

https://www.nejm.org/doi/full/10.1056/NEJMe2025111



Covid-19 Vaccine
Vaccine 
Type

Ingredient
s 
(main is 
water)

Efficac
y

No of 
participant
s Phase 3

Geographic 
location

Age

AZ/Oxford 
(viral 
vector)

Vector, 
salt, lipids, 
sugar, 
alcohol 
(trace)

62-90% 
(2)

>12,000 UK, South 
Africa (SA), 
Brazil

18-55 
(88%) 
>55 
(12%)

Pfizer/
BioN 
(mRNA)

mRNA, 
Lipids, 
salts, sugar

95% 
(2)

46, 000 Argentina, 
Brazil, US, 
Germany,  
SA

56-85 
(41%)

Moderna 
(mRNA)

mRNA, 
Lipids, 
acids, acid 
stabilisers, 
salts, sugar

95% 
(2)

30,000 US (6,000 
Hispanic/
Latino) 
3,000 
African 
American

25-44 
(29%) 
45-64 
(39%) 
65+ 
(25%)https://www.newscientist.com/article/2261805-everything-you-need-to-know-about-the-pfizer-biontech-covid-19-vaccine/  https://www.ctvnews.ca/health/moderna-hails-diversity-of-coronavirus-

trial-participants-1.5156760     https://www.bmj.com/content/371/bmj.m4709   https://www.thejournal.ie/factfind-vaccine-trial-age-efficacy-older-people-5286119-Dec2020/ 

https://www.fda.gov/patients/clinical-trials-what-patients-need-know/what-are-different-types-clinical-research

https://www.hackensackmeridianhealth.org/HealthU/2021/01/11/a-simple-breakdown-of-the-ingredients-in-the-covid-vaccines/ 

https://www.cambridge-news.co.uk/news/uk-world-news/covid-19-what-ingredients-oxfordastrazeneca-19538759 

https://www.newscientist.com/article/2261805-everything-you-need-to-know-about-the-pfizer-biontech-covid-19-vaccine/
https://www.ctvnews.ca/health/moderna-hails-diversity-of-coronavirus-trial-participants-1.5156760
https://www.ctvnews.ca/health/moderna-hails-diversity-of-coronavirus-trial-participants-1.5156760
https://www.bmj.com/content/371/bmj.m4709
https://www.thejournal.ie/factfind-vaccine-trial-age-efficacy-older-people-5286119-Dec2020/
https://www.fda.gov/patients/clinical-trials-what-patients-need-know/what-are-different-types-clinical-research
https://www.hackensackmeridianhealth.org/HealthU/2021/01/11/a-simple-breakdown-of-the-ingredients-in-the-covid-vaccines/
https://www.cambridge-news.co.uk/news/uk-world-news/covid-19-what-ingredients-oxfordastrazeneca-19538759


Demographics and 
clinical characteristics 
of participants in the 
Moderna clinical trial 
Note the age range, ethnicity and 
various diseases such as 
diabetes, cardiac disease etc 
which make up to more than 25% 
of participants in this study. 
https://www.nejm.org/doi/full/
10.1056/NEJMoa2035389?
query=recirc_artType_railA_article 

https://www.nejm.org/doi/full/10.1056/NEJMoa2035389?query=recirc_artType_railA_article
https://www.nejm.org/doi/full/10.1056/NEJMoa2035389?query=recirc_artType_railA_article
https://www.nejm.org/doi/full/10.1056/NEJMoa2035389?query=recirc_artType_railA_article


Covid-19 Vaccines: How do they work?

https://www.immunology.org/public-information/guide-vaccinations-for-covid-19 

https://www.immunology.org/public-information/guide-vaccinations-for-covid-19


Why have covid-19 vaccines been developed so fast?

https://www.immunology.org/public-information/guide-vaccinations-for-covid-19 

https://www.immunology.org/public-information/guide-vaccinations-for-covid-19


Summary
• Our Immune system is important throughout life 
• Vaccines offer a safe and controlled alternative to 

natural immunity 
• Herd immunity protects individuals AND the 

community in general 
• Herd immunity cannot be achieved without a vaccine 
• COVID-19 vaccines have been developed under the 

same stringent regulations that other vaccines are 
normally produced, just on an accelerated timeline 

• Severe adverse effects are extremely rare


