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The early 1960s, about one third of African children did not 

reach the age of 5. Vaccine preventable diseases, particularly 

measles, accounted for a substantial share of these early deaths.



How the immune system works

How vaccines work

https://www.youtube.com/
watch?v=WOvvyqJ-vwo

https://www.youtube.com/watch?v=WOvvyqJ-vwo


Immunization is a method used to prevent people 
getting sick from vaccine-preventable diseases 

 Preparation based on the agent causing the disease 

(e.g. measles virus) designed to induce or increase 

immunity against a pathogen (Bacteria/virus) 

What is a vaccine?

WHAT is immunization? 

http://ed.ted.com/lessons/how-do-vaccines-work-kelwalin-dhanasarnsombut

http://ed.ted.com/lessons/how-do-vaccines-work-kelwalin-dhanasarnsombut


Value of vaccination

Protects individuals against the disease and consequences

! Vaccine effectiveness <100% !

Reduces severity of disease

Reduces the probability that an unprotected person

(susceptible) encounters an infectious person

= Herd immunity



Each member is protected by 

the immune status of the 

“herd”, irrespective of their 

own immune status

Not immunized but still healthy

Not immunized, sick and contagious

Immunized and healthy

Herd immunity

Source: NIAID



Herd Immunity

Omer SB, Yildirim I, Forman HP. Herd Immunity and Implications for SARS-CoV-2 

Control. JAMA. Published online October 19, 2020. doi:10.1001/jama.2020.20892



https://www.nature.com/articles/s41586-020-2798-3/figures/1

https://www.nature.com/articles/s41586-020-2798-3/figures/1




Covid-19 vaccines expectations

+ Long lasting protection 



Covid-19 vaccines expectations

?

+ Long lasting protection ???



Classical and new platforms 

https://www.nature.com/articles/s41563-020-0746-0/figures/1



Where are 
we today?

284 candidate vaccines 
in preclinical evaluation

49 vaccines in clinical 
evaluation  and 20 in 
phase III

3 vaccines registered by 
a Stringent Regulatory 
Authority (SRA) and other 
by state mechanisms

https://www.who.int/publications/m/item/draft-landscape-of-
covid-19-candidate-vaccines

https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines


Most advanced vaccines
BioNTech/Pfizer  Moderna 

Oxford/AstraZ

eneca 
Sputnik V Coronavac

mRNA mRNA Adenovirus Adenovirus
Whole virus-

inactivated 

91% efficacy 7d apart 

95%+ efficacy 21d apart 

No info No info 

in elderly in elderly 

Grade 3 events in 

> 2%

Grade 3 events 

in > 2%

“no serious 

safety events”
“no unexpected events” 

“no serious safety 

events”

-70°C for 6 months
6 months @ -

20°C

5-25°C for 5 days  30 days @ 2-8°C

Thermostable 

version mid-late 

2021

Room 

temperature 

for 12h

US: $19.50 / dose EU: $3-4 / dose

EU: €15.50 / dose

India: $3-4 

(gov) $5-6 / 

dose 

50% efficacy 14 

days after 

second dose

6 months @ 2-

8°C 

95% efficacy @ 

7d post second 

dose, 21d apart 

94.5% efficacy 

14d apart 

62%-90% 

efficacy 14d 

apart 

Efficacy in >55y:  

94%

15 cases in 

older adults, 

Correlates of 

protection 

6 months @ 2-

8°C 

Lyophilized form stored at 2-

8°C 

$25-$37 / dose <$10 / dose $30 / dose



Focus: Leading Vaccines

 Pfizer/BioNTech

 BNT162b2

 mRNA

 2 doses (21 days interval)

 Results published in the NEJM the 10 December: 95% 
efficacy (7 days after the 2nd injection, duration at least 
2 months). 

 Cold Chain of -70°C (5 days at 2-8°C)

 Production capacity: 50M end 2020, 1.3B by end of 
2021

 Price: $15-20 per dose 

 Authorized for limited emergency use by the FDA & 
WHO, Conditional authorization by  the EMA, 
registered in several countries. 



file:///C:/Users/ISP/Desktop/ComirnatySmPC_V2.pdf

file:///C:/Users/ISP/Desktop/ComirnatySmPC_V2.pdf




Focus: Leading Vaccines

 Astra-Zeneca

 AZD1222

 Replication deficient simian adenovirus

 2 doses, 28 days interval

 Preliminary results : (up to) 90% efficacy after 2 doses

 Cold chain: 6 months at 2-8°C

 Production capacity: 2.9B doses by end of 2021

 Tech transfer with Serum Institute of India – have already 
been manufacturing doses (500M in 2020)

 Price: <$5 par dose

 Authorized for limited emergency use in the U.K., India, 
Argentina



https://www.england.nhs.uk/coronavirus/wp-
content/uploads/sites/52/2021/01/Information_for_UK_recipients_COVID-

19_Vaccine_AstraZeneca.pdf

https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2021/01/Information_for_UK_recipients_COVID-19_Vaccine_AstraZeneca.pdf


To vaccinate a large proportion of the population 

with a vaccine which is highly effective at preventing 

infection (transmission)

 good evidence on the effects of vaccination on transmission 
is not available 

 vaccine availability is limited 

Objectives of Covid-19 vaccination programs

In the initial phase of the program, the objective is to 

prevent morbidity and mortality in the group(s) most at 

risk of severe disease and death

Other preventive measures will need to remain in place 
until vaccination coverage is high enough !



https://www.nicd.ac.za/wp-content/uploads/2020/09/COVID-19-Special-Public-Health-Surveillance-Bulletin_Issue-
5.pdf

https://www.nicd.ac.za/wp-content/uploads/2020/09/COVID-19-Special-Public-Health-Surveillance-Bulletin_Issue-5.pdf




https://sacoronavirus.co.za/wp-content/uploads/2021/01/CORONAVIRUS-

AND-VACCINE-BOOKLET-.pdf

https://sacoronavirus.co.za/wp-content/uploads/2021/01/CORONAVIRUS-AND-VACCINE-BOOKLET-.pdf


Risk according to age



Co-morbidities at risk

 Chronic kidney disease

 Chronic lung disease (asthma and heavy smokers included) 

 Chronic cardiovascular disease (hypertension included)

 Immunocompromised state (cancer treatment, bone marrow or organ 

transplantation, immune deficiencies, poorly controlled HIV or AIDS, prolonged use of 
corticosteroids and other immune weakening medications)

 Obesity and Severe Obesity (BMI ≥ 40 kg/m2)

 Sickle cell disease

 Diabetes

 Smoking

People with HIV should be considered a high-risk group for 

COVID-19 management. 

>>>>>Pregnancy (but no included in clinical trials)

https://www.medrxiv.org/content/10.1101/2020.07.02.20145185v2

https://www.medrxiv.org/content/10.1101/2020.07.02.20145185v2


Contraindications vs lack of data

Contra-indication to vaccination:
history of severe allergic reaction to any component of the 
vaccine.

Precautions:
A history of any immediate allergic reaction to any other vaccine 
or injectable therapy (i.e. intramuscular, intravenous, or 
subcutaneous vaccines or therapies)
Treatment with anticoagulants

>>>>Food, contact, or seasonal allergies are not considered a 
precaution. 



Not contra-indication to vaccination:

- previous infection with Covid-19 (avoid vaccination in the acute phase of 
the disease)
- stable comorbidities: including diabetes, cancer, hepatitis B, hepatitis C and 
well-managed HIV.

Lack of data:
- pregnancy and lactating women 
- children <16/18  years
- Immunocompromised
-Unstable HIV and/or HCV+HBV

Contraindications vs lack of data



Transmissibility appears to be higher and impact on vaccine 

effectiveness is likely to be low. 



Distribution mechanisms

 APA (advanced purchase agreement) 
(50% of doses of advanced stage vaccines already

promised by manufacturers to countries)

 COVAX (CEPI, GAVI, OMS)

 GAVI COVAX Advanced Market Commitment signed

by 92 LMIC

 Financing gap of 7,5 billion (11b total)

 2nd wave after manufacturers have delivered on APA

African Vaccination Acquisition Task Team (AVATT) has 
secured 270 Mil doses for African Countries (50 Mil from

April to June 2021), Pfizer, AZ and J&J.



https://www.eiu.com/n/rich-countries-will-get-access-to-coronavirus-vaccines-earlier-than-others/

https://www.eiu.com/n/rich-countries-will-get-access-to-coronavirus-vaccines-earlier-than-others/


https://www.unicef.org/supply/covid-19-vaccine-market-dashboard

Covid vaccines 

bilateral/multilateral agreements

https://www.unicef.org/supply/covid-19-vaccine-market-dashboard


Vaccination hesitancy

https://www.ipsos.com/en/global-attitudes-covid-19-vaccine-october-2020





THANKS!!



Reliable sources of information

 WHO, CDC, ECDC websites

 The advisors from the medical department

 Vaccine technical sheets

 Questions & Answers

 Good visuals and clear explanations: 
https://www.nytimes.com/interactive/2020/science/coronavirus-

vaccine-tracker.html

Specific to South Africa

https://sacoronavirus.co.za/2021/01/12/vaccine-rollout-

infographics/

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html
https://sacoronavirus.co.za/2021/01/12/vaccine-rollout-infographics/




Interchangeability with other vaccines 

No data are available on the interchangeability between different COVID-19 

vaccine platforms. It is currently recommended that the same product should 

be used for all doses.. 

Co-administration with other vaccines 

There should be a minimum interval of 14 days between administration of 

COVID19  vaccine and any other vaccine against other conditions, until data 

on co-administration with other vaccines become available. 

SAGE eccomendations




