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Ebola – 2014-2016

Zika – 2015-2016

SARS -2002-2004

H1N1 -2009-2010





Virus = SARS-CoV-2

Disease = COVID-19



Disease = COVID-19









1 in 10,000 at age 20

70 in 10,000 at age 50 

890 in 10,000 at age 70 

3,680 in 10,000 at age 85

…diabetes, hypertension, COPD, 
coronary artery disease, chronic 
kidney disease, smokers, males.





















Vaccines Vs Variants



https://vimeo.com/180908160

@baym

https://vimeo.com/180908160
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Pfizer/BioNTech mRNA vaccine ingredients:

Active ingredient: 
30 µg of a nucleoside modified mRNA of the spike (S) protein

Lipid nanoparticle coat: 
(helps to transport the mRNA into our cells without it being broken down) 

(4 hydroxybutyl)azanediyl)bis(hexane-6,1-diyl)bis(2-hexyldecanoate) – 0.43 mg
2[(polyethylene glycol)-2000]-N,N-ditetradecylacetamide – 0.05 mg
1,2-distearoyl-sn-glycero-3- phosphocholine – 0.09 mg
cholesterol – 0.2 mg

Salts to ensure its pH is similar to that of human cells:
potassium chloride – 0.01 mg
monobasic potassium phosphate – 0.01 mg
sodium chloride – 0.36 mg
dibasic sodium phosphate dihydrate – 0.07 mg

Cryoprotectant to protect the lipid nanoparticle coat when vaccine is frozen: 
6 mg of sucrose



Image credit: https://www.businessinsider.com.au/covid-vaccine-side-effects-dose-pfizer-
moderna-johnson-johnson-2021-4?r=US&IR=T







How much coverage is 
needed for community 

immunity?





Variants
vs

Vaccines









No one is safe 
until everyone is safe



Hospitalisation rates for 12-17 year olds











$1 Billion per year












