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Background
01. Introduction
• The COVID-19 pandemic is caused
by SARS CoV-2
• The virus has been present in South
Africa since March 2020
• Despite severe measures to mitigate
spread, a second wave has
developed in December 2020 and a
third wave is projected to start
around April-May
• Variants have caused a renewed
concern for ongoing infections
• Over 1.5 Million cases have been
recorded to date locally; >51,000
deaths
• Globally over 121 M cases; >2,68M
deaths

Ending the
willvaccination
need a multi-factorial approach
01. pandemic
Purpose of the
programme
A large scale vaccination programme is one tool available to
curb the spread of the epidemic
Other tools include
•
•
•
•
•

Social distancing
Hand washing
Reducing gatherings
Cough and respiratory hygiene
Wearing masks

Vaccines are available in South Africa since Q1 2021 and so
far >150k persons have been vaccinated

Overview of SARS-CoV 2 vaccine development
Vaccine development timeline
Normally takes several years to develop a vaccine
The severity of this pandemic required
accelerated plans to develop a vaccine
• Preparing for manufacturing while doing
clinical trials
• Reviewing efficacy within shorter
timelines
• Aiming for reduction in disease rather
than sterilizing immunity
• Vaccines have varied efficacy for
variants but if they protect against
hospitalization it is a start
• Emergency regulatory mechanisms for
use

Lurie N et al. Developing Covid-19 vaccines at pandemic speed. N Engl J Med 2020; 382:1969-1973

Understanding the structure of the SARS-CoV2 virus aids in
understanding potential targets

Organization of spike (S), membrane
(M) and envelope (E) proteins. The RNA
is associated with the nucleocapsid
protein N. The Receptor binding
domains (RBD) has several terminal
domains – N-Terminal C-Terminal.
ACE= Angiotensin converting Enzyme

Not all of these components are immunogenic and developing a vaccine containing them does not necessarily
create useful antibodies that can combat the disease.
Developing a vaccine that can induce an antibody that can hinder a crucial viral function is essential in getting
a successful vaccine. The spike protein is the most used at this time

Mahmood Z et al. Investigating Virological, Immunological, and Pathological Avenues to Identify Potential Targets for Developing COVID-19 Treatment and Prevention Strategies. Vaccines. 2020; 8(3):443.

Immunity is one of the only way humans have
successfully combatted epidemics – either through
natural immunity or through vaccines
• Both are susceptible to escape variants
• Depending on mortality rates of the disease and
morbidity, natural immunity can be a desirable path,
for example many childhood diseases are not
currently vaccine-preventable due to low morbidity
and mortality
• The immune system is very complex and the many
actors need to all function properly for immunity to
develop, either through vaccines or naturally
• Killer T-cell responses seem to be key in a robust
vaccine response- target infected cells, and have
more variety so could be essential with variants
• Antibodies seem to be less effective – bind viruses
and tag them for destruction
Callaway and Spencer: The race for coronavirus vaccines Nature vol 580 30 April 2020

There are multiple targets being explored for SARS-CoV 2 vaccines

1
2

Callaway and Spencer: The race for
coronavirus vaccines Nature vol 580
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mRNA from coronavirus is injected into myocyte in
the deltoid muscle which attracts an immune
response, producing antibodies
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A piece of the coronavirus is inserted onto a known
viral vector such as adenovirus, and the immune
system makes antibodies against that piece of virus

There are a plethora of candidate vaccines in
the pipeline

251 Candidates

https://www.covid-19vaccinetracker.org/

60 in clinical dev

11 in clinical use

Human Adenovirus vector vaccine – Ad26.COV2.S (Johnson & Johnson / Janssen)
Leverages the AdVac Vaccine platform.
Ebola
Zika
RSV
HIV
Phase 3 ENSEMBLE Study took place in eight countries,
with 35% participants over 60 years old
44,000 persons total
6576 in South Africa
Single Dose of vaccine
Onset of efficacy on day 14, and increasing through day
56
In SA, nearly all cases in the study were due to the
B.1.351
• High efficacy 85% after day 28 for severe critical
COVID-19
Well tolerated, with less than 0.5% of recipients with
side-effects
ENSEMBLE 2 is evaluating the need for second dose
https://timmermanreport.com/2021/03/jj-vaccine-one-dose-delivers-strong-immune-response-and-protection/

Pfizer - BioNTech vaccine
• mRNA of the virus is directly injected into the
muscle and the immune system produces
antibodies in response
• Multi-national placebo-controlled trial
• Age 16 or older
• 2 doses of vaccine 21 days apart
• 43548 participants
• 95% efficacy in preventing Covid-19 disease
• Safety
• short term mild to moderate pain at
injection site, fatigue and headache
• Incidence similar in vaccine and placebo
groups
• Included HIV positive participants

N Engl J Med 2020; 383:2603-2615

Novavax – NVX-Co2373
Protein-based: perfusion spike protein made
using recombinant nanoparticle technology and
a saponin-based matrix adjuvant.
Stable 2-8 Celsius
Ready to use liquid formulation
Phase 2-3 trials enrolled 16,000 participants so
far
Interim analysis shows efficacy of 89.3%
Covers UK variant
SA trial has enrolled 4400 patients
Preliminary analysis shows ~60%
protection

https://ir.novavax.com/news-releases/news-release-details/novavax-covid-19-vaccine-demonstrates-893-efficacy-uk-phase-3

Heterologous recombinant Ad26 and Ad5 vector vaccine: Gamaleya / Sputnik V

Developed in Russia
Two doses – 21 day interval in a prime-boost
regimen
First dose rAd26 and second dose rAd5, both
containing the full length glycoprotein S.
21977 adults were randomized and received
either placebo or vaccine
0.1% in vaccine group and 1.3% in placebo
group developed COVID-19 infection
Efficacy reported as 91.6%
Well tolerated, mostly grade 1
Flu-like illness
Injection site reactions
Headaches
Fatigue

Chimp Adenovirus vector vaccine ChAdOx1 nCoV-19 (Oxford/AstraZeneca)
• Vaccine made by inserting a piece of SARS CoV-2
into a modified adenovirus vector which is
injected into the muscle and the immune system
produces antibodies in response
• 23 848 participants enrolled
• Age 18 - 55
• 2 doses over 4-6 weeks (originally planned as one
dose but second dose added after early data)
• Compared vaccine to meningococcal ACWY
conjugate vaccine or saline
• Overall vaccine efficacy was 70%
• Vaccine efficacy was 62.1% in those who
received standard doses
• Efficacy was 90% in those who had low
followed by a standard dose
• Good safety profile - events distributed and mild
• Included HIV positive participants

The lancet Vol 397 January 9, 2021

The AstraZeneca vaccine is an example of vaccines having different results
based on antigenic variation of the virus

“A two-dose regimen of the ChAdOx1 nCoV-19 vaccine
did not show protection against mild-to-moderate
Covid-19 due to the B.1.351 variant”
Of note, there were not enough severe disease occurrences to be
able to determine efficacy for severe disease
N Engl J Med March 16, 2021 DOI: 10.1056/NEJMoa2102214

Further concerns about blood clots has led EMA to suspend use of AZ vaccine

30 cases of TE events reported among 5 million people given AZ in
the EU
• 12 countries have so far suspended vaccine programme
Annual incidence rates for VTE range from 750-2690 per 1,000,000
individuals
• 2000-7000 in those aged 70 or older
• Incidence observed so far is lower than average population
ISTH Steering Committee for World Thrombosis Day. Thrombosis: a major contributor to the global disease burden.
J Thromb Haemost 2014; 12: 1580–90.

What side effects are common with vaccine administration?
Common side effects noted during the vaccine trials were mild
or moderate and resolved over time.
• Pain at injection site
• Warmth
• Tenderness
• Feverishness
• Chills
• Joint pain
• Muscle aches
• Fatigue
• Headache
• Malaise
• Nausea
Cases of transverse myelitis were observed but not caused by
the vaccine once investigated
No serious AE were observed

Side effects are somewhat
expected.
The mechanism of
protection goes through
activation of the immune
system, which people might
have varying tolerance of.

What is an AEFI ?
Adverse Event Following Immunization:
Any untoward medical occurrence which follows immunisation, and which
does not necessarily have a causal relationship with the usage of the vaccine.
The adverse event may be any unfavourable or unintended sign, abnormal
laboratory finding, symptom or disease.
The temporal link does not necessarily mean there is causation, i.e. some of the
adverse events are not caused by the vaccine:
•
•
•
•
•
•

Many AEFI are not caused by the vaccine itself
Medical events that are coincidental can be falsely blamed on vaccination
AEFI linked to vaccination are commonly due to programmatic errors
Most AEFI are minor. (not to be reported)
In rare cases, serious manifestations can result
Whatever the severity of AEFI, it is important to treat them seriously,
investigate and manage them.
• This applies to both medical treatment and communication, as AEFI can be
a source of rumours which can compromise the vaccine programme

Serious Adverse Events
Management of Serious adverse events
adverse events are considered serious when they meet
one or more of the following criteria:
-

life-threatening or fatal outcome
resulting in hospitalisation or prolongation of
hospitalisation
resulting in significant disability or incapacity
resulting in a congenital anomaly or birth defect
any important medical event jeopardising the patient
or
requiring interventions to prevent outcomes above

Take home message: vaccines have high protection rates from
hospitalization and death

Dr. Monica Ghandi, UCSF 17/03/2021

What vaccines are currently in use in
Africa?

https://www.theafricareport.com/61188/covid-vaccines-russia-china-india-who-is-supplying-africa/

Vaccine equity is a hot topic internationally, and should concern us all
• Vaccine equity for all health workers
• WHO led initiative for advocacy to
get HCW and the elderly vaccinated
• Multi-stakeholder initiative to
galvanize vaccination of at least
healthcare workers, who are a finite
resource in the fight against COVID19
• Discussion around free transfer of
information (suspending patents) is
also underway but more difficult to
realise
• COVAX mechanism aims to provide
access for 20% of the population of
signatory countries

“ The world is on the brink of a catastrophic moral
failure – and the price of this failure will be paid with
lives and livelihoods in the world’s poorest
countries”
WHO director general, Dr. Ghebreyesus

The purchasing of
vaccines is
concentrated in high
income countries
- some countries have
purchased options for
excess stock, yet
others are not able to
access or have delays

https://www.visualcapitalist.com/tracking-covid-19-vaccines-around-the-world/

What about internal equity? : rollout delayed due to AZ vaccine
challenge

Q1 2021
Use of existing
vaccinators (doctors,
nurses, pharmacists)
Minimal training
required to start
Mostly AstraZeneca
vaccine

www.ndoh.gov.za : January 2021

Essential
workers, elderly,
co-morbidities

South Africans
over 18

Q2 2021

Total 40 million
vaccinated by the end
of this phase

Rollout through use of
additional personnel
(nursing students,
EMT)
Requires more
intensive training to
rollout

Phase 3

1,250,000 persons

Phase 2

Frontline Health
Workers

Phase 1

Who should get it first?
• If hospitalization decreased
should we not prioritize
areas with poor access to
healthcare
• In US, nursing home deaths
decreased sharply. Is this
scenario really applicable to
SSA?
• Many other countries have
already received relatively
large numbers of vaccine
through COVAX

(67% of population)
Q3-4 2021
Widespread
vaccination campaigns
building on the
Essential worker
campaign

Vaccinations need to be exponentially accelerated to
reach our domestic goals:
• Setting up and implementation of mass
vaccination centres
• Clarifying priority groups
• Minimizing wastage- need to be inclusive rather
than exclusive
• How to reach rural and more resource-poor areas

https://mediahack.co.za/datastories/coronavirus/dashboard/

Myths around SARS-Cov-2 vaccines is fuelling vaccine hesitancy
•The vaccine development process
was stringently regulated by the
usual regulatory authorities like any
other medication. Timelines were
shortened due to the ability to
recruit a large number of
participants in a short period of
time, and due to the availability of
extra funding from governments
and others to do so

•The vaccine does not contain live
virus particles
•There will be people who will get
COVID-19 before they have had
time to mount antibodies. This is
not due to the vaccine giving them
COVID-19 but rather the fact that
they were infected before or right
after receiving the vaccine

•The vaccines do not contain the
necessary tools to be able to
incorporate our DNA which requires
several other components. The
virus itself does not incorporate our
DNA so a vaccine based on it would
not do so either.

Vaccines were rushed
and therefore cannot
be trusted

The vaccine will give
people COVID-19

The vaccines will
change our DNA

•Natural immunity to COVID exists
but is currently believed to be of
short duration. There have been
cases of reinfection.

•The COVID-19 pandemic is putting
a severe strain on the health system
and even though the percentage of
people who die is small, many more
are at risk of dying if the health
system cannot take care of them

The vaccine does not
benefit those who
already had COVID

The vaccine is not
needed since few
people die of COVID-19

Pipeline is robust
Access mechanisms
are set up
Political will has been
strengthened
Production of several
vaccines is ongoing

Variants can escape
existing vaccines
Vaccine equity is an
issue
Myths and anti-vax
movements are
increasing

Vaccine threats

Vaccine development

COVID-19 vaccines are an essential component for controlling the pandemic

Questions?

