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Flanagan et al, Front Immunol (2020)



SARS-CoV-2 Structure and 
Key Vaccine Antigens

• Enveloped positive sense single stranded 
RNA virus: Coronaviridae family

• The genome of SARS-CoV-2 codes for the 
structural proteins spike (S), envelope (E), 
membrane (M) and nucleocapsid (N) and 
various accessory and non-structural 
proteins 

• Most vaccines focused on eliciting 
neutralising antibodies to the Spike (S) 
Protein

• Particularly the receptor binding domain 
(RBD region) which binds to the ACE2 
receptor of host cells

• Some vaccines are targeting other antigens 
including E, M and N proteins

Flanagan et al, Front Immunol (2020)



mRNA Vaccines

BioNTech-Pfizer
Moderna
CureVac



BNT162b2 (BioNTech-Pfizer)

• Interim data from ongoing blinded RCTs
• Enrolling adults ≥ 16y: US; Argentina/Brazil; South Africa; Germany

• 1:1 randomization: BNT162b2 vs saline; 2 doses; 21d apart

• 1⁰ endpoint: symptomatic COVID in SARS-CoV2 naïve individual with 
PCR positive swab more than 7d after 2nd dose

• 43548 participants; efficacy data reported on 36,523

Polack FP et al NEJM 2020

BNT162b2 Control Vaccine efficacy

All recipients 8/18198 162/17511 95.0% (90.0;97.9)

16-55 years 5 114 95.6% (89.4;98.6)

56-64 years 3 48 93.7 (66.7; 99.9)

Severe disease:
BNT162b2: 1 case
Control: 9 cases
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COMIRNATY 
(BNT162n2)

• Indication: Active immunisation to prevent coronavirus 
disease 2019 (COVID-19) caused by SARS-CoV2 in 
individuals 16 years and older

• Two doses at least 21 days apart. Intramuscular injection

• Must be stored frozen 

• Contraindications: hypersensitivity to the active substance 
of any excipients

• Given limited experience with use of COMIRNATY in 
pregnant women, administration in pregnancy should only 
be considered when the potential benefits outweigh any 
potential risks to mother and fetus



Viral-vector 
vaccines

Oxford-AZ
Gamaleya

CanSinoBIO
Johnson & Johnson



ChAdOx-1 nCoV-19 / AZD1222

• Interim data from four ongoing blinded RCTs
• Enrolling adults ≥ 18y: UK; Brazil; South Africa
• 1:1 randomization: ChAdOx1 vs MenACWY; 2 doses; minimum of 28d
• Two dosing regimens: SD/SD and LD/SD
• 1⁰ endpoint: PCR positive swab more than 14d after 2nd dose

• 23,848 participants; data reported on 11,636

Voysey M et al Lancet 2020

ChAdOx1 Control Vaccine efficacy

All recipients 30/5807 (0.5%) 101/5829 (1.7%) 70.4% (54.8;80.6)

LD/SD recipients 3/1367 (0.2%) 30/1374 (2.2%) 90.0% (67.4;97.0)

SD/SD recipients 27/4440 (0.6%) 71/4455 (1.6%) 62.1% (41.0;75.7)

Any PCR +ve 68/5807 (1.2%) 153/5829 (2.6%) 55.7% (41.1;66.7)
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COVID-19 Vaccine AZ 
(ChAdOx1-S)

• Indication: Active immunisation to prevent coronavirus 
disease 2019 (COVID-19) caused by SARS-CoV2 in 
individuals 18 years and older

• Two doses 4-12 weeks apart. Intramuscular injection

• Must be stored at 2⁰C to 8⁰C 

• Contraindications: hypersensitivity to the active substance 
of any excipients

• Given limited experience with use of ChAdOx1-S in pregnant 
women, administration in pregnancy should only be 
considered when the potential benefits outweigh any 
potential risks to mother and fetus



Protein Vaccines

(UQ-CSL)
Novavax
BekTop

Medicago
Clover-Dynavax

Others



NVX-CoV2373
Results released by press release (28th Jan; 11th March)

Phase III results from the UK trial:

• >15,000 participants between 18-84 years of age, including 27% 
over the age of 65

• Primary endpoint: PCR-confirmed symptomatic COVID-19 with 
onset ≥ 7 days after second dose

• 106 cases (10 in vaccine group; 96 in placebo; 5 severe cases)

• Vaccine efficacy: 89.7% (95%CI: 80.2; 94.6%)
original strain: 96.4% (95%CI: 73.8; 99.5%)

UK strain: 86.3% (95%CI: 71.3; 93.5%)

Phase IIb results from the South African trial:

• >2800 participants aged >18, including 240 HIV+ve adults

• Primary endpoint: PCR-confirmed symptomatic COVID-19

• 147 cases (51 in vaccine group; 96 in placebo; 5 severe cases)

• Vaccine efficacy: 48.6%% (95%CI: 28.4; 63.1%)
HIV negative: 55.4% (35.9; 68.9%)

https://ir.novavax.com/node/15506/pdf



https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciab213/6159795)

Are some COVID vaccines 
better than others?

Repaka RR et al, CID 2021

Numerous variables to consider when comparing

Study population: 

Age and comorbidities

Race and social determinants of health

Baseline seropositivity

SARS-CoV-2 strains, prevalence and transmission:

Different circulating strains

Force of infection and non-pharmacological measures

Case ascertainment:

Definition of symptomatic infection / Severity of infection

Time post vaccination to significant events

Use of therapeutics and supportive care



Efficacy 
vs 

Effectiveness
vs 

Impact

Vaccine Efficacy:                                           
Reduction in disease, due to 

vaccination, administered under 
controlled conditions

Vaccine Coverage:                         
The proportion of at risk 

individuals vaccinated

Vaccine Effectiveness:                         
Reduction in clinical outcomes due to 
vaccination in the “real world” after 
a program has been implemented

Vaccine Impact:                         
Reduction in disease incidence in the 
population attributed to the vaccine

Host/population factors

Vaccine (incl indirect effects)

Viral factors / strain type

Context

Vaccine 
Access

Vaccine 
Confidence 

& Trust



Uncertainties
remain

• Comparative effectiveness data

• Impact on severe vs mild disease

• Impact of NP viral load and transmission 

• Duration of efficacy and requirement for 
boosting

• Vaccine effectiveness in specific high risk groups 

• Impact of escape mutants



Knowledge 
gaps are being 
rapidly closed
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BNT162b2 ChAdOx1-S

Vasileiou E et al, https://www.ed.ac.uk/files/atoms/files/scotland_firstvaccinedata_preprint.pdf 
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https://www.medrxiv.org/content/10.1101/2021.02.10.21251247v1.full.pdf+html; 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3779160

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3779160


AZD1222
Results released by press release (22nd March 2021)

Phase III results from the American trial (US; Chile; Peru):

• >32,000 participants from 18 years of age, including 20% over 
the age of 65 and 60% with comorbidities

• Randomised 2:1 to AZD1222 and placebo (4 week interval)

• Primary endpoint: PCR-confirmed symptomatic COVID-19 with 
onset ≥ 15 days after second dose

• 141 symptomatic cases

• Overall vaccine efficacy: 79% 

• Vaccine efficacy against severe disease: 100%

• No safety concerns identified                                                         
(including cases of cerebral venous sinus thrombosis)

https://www.astrazeneca.com/content/astraz/media-centre/press-releases/2021/astrazeneca-us-vaccine-trial-met-primary-endpoint.html#!
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A precious resource: 
programmatic goals and principles

Goal: To contribute significantly to the equitable protection and promotion 
of human well-being

Strategic Advisory Group of Experts, WHO, 2020



Vaccine supply 
scenario

Community transmission No cases

Overall Aim

Initial focus should be on reducing 
morbidity and mortality, 

maintenance of critical services 
whilst considering reciprocity 

towards groups being placed at 
increased risk

Initial focus is on prevention of 
community transmission from 

importation of cases and 
reciprocity to critical workers, 

particularly frontline health staff

Stage 1 (1-10%)
HCW at high to very high risk of 
acquiring/transmitting COVID

Older adults

HCW at high to very high risk of 
acquiring/transmitting COVID
Essential travellers at risk of 

acquiring infection and 
reintroducing COVID

Border protection staff
Emergency reserve or focused 

outbreaks
WHO SAGE roadmap for prioritising uses of COVID-19 vaccines 



What is the goal of the Australian Program?

Overarching goal of the COVID19 vaccination program in Australia

• The Australian COVID-19 vaccination program has the overarching goal of protecting all people in 
Australia from the harm caused by the novel coronavirus SARS-CoV-2.

Specific aims of the COVID-19 vaccination program

• Reduce COVID-19 related harm by preventing serious illness and death, and where possible, 
disease transmission

• Ensure equity of vaccine access and uptake, especially for groups likely to experience a 
disproportionate burden of disease 

• Promote public and health professional trust in the utility of COVID-19 vaccines and their 
implementation to the Australian community 

• Ensure COVID-19 Vaccines are listed within the national immunisation program 

• Maintain functioning of health care and other essential services to preserve health, social and 
economic security

https://www.health.gov.au/sites/default/files/documents/2020/11/atagi-preliminary-advice-on-general-principles-to-guide-the-prioritisation-of-target-populations-in-
a-covid-19-vaccination-program-in-australia_0.pdf



Priority populations



How? 

COVID-19 Vaccines and 
Treatments for Australia –

Science and Industry Technical 
Advisory Group

Therapeutics Goods 
Administration

Australian Technical Advisory 
Group on Immunisation

Jurisdictional Immunisation 
Coordinators and Programs

Communicable Disease 
Network of Australia

Australian government entered four separate agreements for 
the supply of COVID-19 vaccines, should they be proven safe 
and effective

• University of Oxford/AstraZeneca 
• Up to 53.8 million doses; 
• Initially made offshore 
• Capacity to make locally

• Pfizer/BioNTech 
• Up to 20 million doses 
• Entirely made offshore

• Novavax
• Up to 51 million doses
• Entirely made offshore

• UQ/CSL

• COVAX Facility
• 188 countries
• Enable access of 9 vaccine candidates



How? 

COVID-19 Vaccines and 
Treatments for Australia –

Science and Industry Technical 
Advisory Group

Therapeutics Goods 
Administration

Australian Technical Advisory 
Group on Immunisation

Jurisdictional Immunisation 
Coordinators and Programs

Communicable Disease 
Network of Australia



ATAGI providing advice to the commonwealth through three 
streams of work:

• Vaccine utilization and prioritization

• Vaccine distribution and program implementation

• Vaccine safety, evaluation, monitoring and confidence

Bilateral discussion between Commonwealth and States and 
Territories have resulted in development of the COVID-19 
vaccine program:

• Sites and staff

• Logistics

• Education and training

• Track and Trace

• Safety, monitoring and pharmacovigilance

• Communication and confidence

Using what works (and supplementing this where necessary)

How? 

COVID-19 Vaccines and 
Treatments for Australia –

Science and Industry Technical 
Advisory Group

Therapeutics Goods 
Administration

Australian Technical Advisory 
Group on Immunisation

Jurisdictional Immunisation 
Coordinators and Programs

Communicable Disease 
Network of Australia



Vaccine communication and confidence
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Why, What, How, Who and 
When

Never before have we had both the pressing need 
and technology to develop a novel pandemic vaccine 

with a truly global distribution plan.

Hard decisions are required and must be guided by 
clear aims, ethical principles and the evidence.

Clear communication and community engagement is 
critical to community confidence and effective 

program role-out.

We all have a critical role to play
Acknowledgements: 
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