
Vaccination in 2025
Australian Vaccinology Course

Professor Kristine Macartney
28 August 2025  Day 1 AVC

Learning objective 

Analyse challenges and opportunities facing vaccination programs in 
Australia and the Asia-Pacific region 

Global vaccination strategies and coverage 

Challenges facing vaccination in 2025



‘Protect your mob – get vaccinated’

Samantha Williams (1988–2023; vale), 
Wiradjuri woman from Narrandera, NSW

The artwork’s design represents our communities in the centre, from our 
home to the wider community. The symbols around the circle represent 
the people, both men and women – this could be anyone from mothers 
to fathers to gran. It is our responsibility to keep our mob healthy. We 
need to educate our younger generation and communities about the 
importance of immunisations and how they keep us protected. The lines 
going out from the circle represent our journeys, jobs and relocation and 
the impacts we have made along the way. Many Aboriginal and Torres 
Strait Islander families may relocate from one community to another. We 
have mob all over – but no matter where we go, the story is the same: we 
need to protect our mob. So the smaller circles represent herd immunity 
across our communities, and the people that this has an impact on – our 
elders, our babies and our people who cannot be immunised.

Acknowledgement 
of Country

NCIRS would like to recognise Samantha for her significant contribution 
to the community through her work in health and immunisation.
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Outline

Presentation title goes here 3DD Month YYYY      I

All ages and stages

All health status

All connected

People

Growing VPDs

Emerging diseases

Each pathogen distinct

Diseases

Pipeline technologies

Cost and evaluation

Novel deliver

Vaccines

Immunisation systems

How we think and feel 
together

Communities

Disease prevention and better health using vaccines

Each pathogen, vaccine and person is unique
We live in complex communities but can prevent disease 



How old was Kristine in 1967?



The world population 
is changing: 

• 1950 - 2.5 billion people

• 2021- 8 billion

• 2100 - 10 billion expected

• Now more people over 64 
than children younger 
than 5

• Australia’s population 
‘officially passed 27 
million (March 2024)

• Net overseas migration 
83% of 615,300 growth

• 105,500 natural increase

• 2,879,025 temporary visa 
holders

Age Structure - Our World in Data

https://ourworldindata.org/age-structure
https://ourworldindata.org/age-structure
https://ourworldindata.org/age-structure


Cervical cancer

Est. 341,000 cervical cancer deaths, resulting in 

210,000 new maternal orphans

1 Introduction: From Smallpox to SMART Vaccines | Ranking Vaccines: A Prioritization Framework: Phase I: 
Demonstration of Concept and a Software Blueprint | The National Academies Press

Global distribution of maternal orphans due to cancer by mother’s 

age at time of death and type of cancer

https://nap.nationalacademies.org/read/13382/chapter/3#16
https://nap.nationalacademies.org/read/13382/chapter/3#16


Young and old living with chronic conditions 
increase risk of acquiring and/or severity of infectious diseases
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Chronic conditions - Australian Institute of Health and Welfare

https://www.aihw.gov.au/reports/australias-health/chronic-conditions
https://www.aihw.gov.au/reports/australias-health/chronic-conditions
https://www.aihw.gov.au/reports/australias-health/chronic-conditions


Risk-based vaccine programs

Risk of Pneumococcal Disease in US Adults by Age and Risk Profile | Open Forum Infectious Diseases | Oxford Academic 8

https://academic.oup.com/ofid/article/10/5/ofad192/7115867
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People (and diseases) travel
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11.8 billion travellers New destinations Diseases spread



Vaccination in pregnancy



Mentimeter
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Measles seroprevalence in infants declines 
rapidly and influences effectiveness (and hence 
timing) of first measles-containing vaccine dose

In middle income countries what proportion of infants 
aged 4 months have no protective antibody to measles?

A. 20%

B. 40%

C. 50%

D. 70%

Measles Seroprevalence in Infants Under 9 Months of Age in Low- and Middle-Income Countries: A 
Systematic Review and Meta-analysis | The Journal of Infectious Diseases | Oxford Academic

https://academic.oup.com/jid/article/232/2/316/8105657
https://academic.oup.com/jid/article/232/2/316/8105657
https://academic.oup.com/jid/article/232/2/316/8105657
https://academic.oup.com/jid/article/232/2/316/8105657
https://academic.oup.com/jid/article/232/2/316/8105657
https://academic.oup.com/jid/article/232/2/316/8105657
https://academic.oup.com/jid/article/232/2/316/8105657
https://academic.oup.com/jid/article/232/2/316/8105657


Diseases



Cowpox inoculation

Presentation title goes here

On May 14, 1796, Jenner inoculated eight-year-old James Phipps with matter 
from a cowpox sore on the hand of milkmaid Sarah Nelmes. 

Phipps suffered a local reaction and felt poorly for several days but made a full 
recovery. 

In July 1796, Jenner inoculated Phipps with matter taken from a fresh human 
smallpox sore, as if he were variolating the boy, in an attempt to challenge the 
protection from cowpox. 

Phipps remained healthy. 
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Vaccine Timeline | History of Vaccines

Development of ‘pandemic vaccine’ in Australia

Commonwealth Serum Laboratories was established in Melbourne in 1916 to alleviate Australia’s 
dependence on imported vaccines. In 1918 it developed its first, experimental vaccine in anticipation of 
pneumonic influenza reaching mainland Australia.

Researchers did not know what caused influenza, but produced a vaccine that addressed the more serious 
secondary bacterial infections that were likely to cause death.

In the first six months of the pandemic Commonwealth Serum Laboratories produced three million free doses 
for Australian troops and civilians. It later evaluated the vaccines to be partially effective in preventing death in 
inoculated individuals.

https://www.nma.gov.au/defining-moments/resources/influenza-pandemic
https://historyofvaccines.org/history/vaccine-timeline/timeline


How many VPDs are there?

16

1. Chickenpox (varicella)
2. COVID-19
3. Diphtheria
4. Hepatitis A
5. Hepatitis B
6. Hib (Haemophilus influenzae type b)
7. HPV (human papillomavirus)
8. Influenza
9. Measles
10. Meningococcal
11. Mumps
12. Pertussis (whooping cough)
13. Pneumococcal
14. Polio (poliomyelitis)
15. Rotavirus
16. RSV (respiratory syncytial virus)
17. Rubella (german measles)
18. Shingles (herpes zoster)
19. Tetanus

‘Routine’ vaccines

1. Adenovirus*
2. Anthrax*
3. Chikungunya*
4. Cholera
5. Dengue*
6. Ebola*
7. Hepatitis E*
8. Japanese encephalitis (JE)
9. Mpox
10. Rabies/ABLV
11. Smallpox*
12. Tick-borne encephalitis*
13. Tuberculosis
14. Typhoid fever
15. Yellow fever

Vaccines for travel or 
specific groups



Vaccine preventable disease control and elimination

Polio

Aims of the Global Immunization Agenda (by 2030)

Targets for elimination as 
a public health problem

Influenza
Japanese encephalitis
Tuberculosis
Yellow fever

With established 
control targets

COVID-19
Dengue
Ebola virus disease
Hepatitis A
Hepatitis E
Malaria
Mumps
Typhoid
Varicella

Without established 
control targets 

Measles
Rubella

Targets for elimination of 
transmission

Bacterial Meningitis 
(Streptococcus pneumoniae, 
Neisseria meningitidis)
Cervical Cancer (HPV)
Cholera
Hepatitis B
Rabies
Tetanus (maternal and 
neonatal) Diphtheria

H. influenzae type b disease
Pertussis
Pneumococcal disease
Rotavirus gastroenteritis

Without established 
control targets 

There are >30 VPDs

recommended in all country 
immunization schedules

17

with vaccines recommended 
based on disease burden

Reduce by

50%
the number of children 
missing out on all 
vaccines

Achieve

90%
coverage for essential 
vaccines given in childhood 
and adolescence 

Introduce

500
new vaccines in low and 
middle-income countries

Goal to Eradicate

Vaccine-Preventable Diseases | Global Immunization | CDC

https://www.cdc.gov/global-immunization/diseases/index.html
https://www.cdc.gov/global-immunization/diseases/index.html
https://www.cdc.gov/global-immunization/diseases/index.html


Measuring impact of a pathogen: infection and disease

Presentation title goes here 18DD Month YYYY      IGraphic Adapted by Immunisation Coalition Dr P van Buynder from: Burden of pneumococcal disease in adults aged 
65 years and older: an Australian perspective – PubMed; Company analysis

Ratio of Non-bacteraemic pneumococcal community acquired pneumonia (CAP) to  bacteraemic pneumococcal CAP estimates range 
from 6-11 fold in adults in Australia (2018-2022) 

Jayasinghe, S et al, NCIRS, Presented at CDIC Adelaide 2025

https://pubmed.ncbi.nlm.nih.gov/28702288/
https://pubmed.ncbi.nlm.nih.gov/28702288/
https://pubmed.ncbi.nlm.nih.gov/28702288/
https://pubmed.ncbi.nlm.nih.gov/28702288/
https://pubmed.ncbi.nlm.nih.gov/28702288/
https://pubmed.ncbi.nlm.nih.gov/28702288/


Herd immunity is an important feature of vaccine (and disease)-induced protection
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Fig. 5: Herd immunity is an important feature of vaccine-induced protection. | Nature Reviews Immunology

https://www.nature.com/articles/s41577-020-00479-7/figures/5
https://www.nature.com/articles/s41577-020-00479-7/figures/5
https://www.nature.com/articles/s41577-020-00479-7/figures/5


Vaccine efficacy and effectiveness
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Highest coverage/immunity is needed for the 
most transmissible pathogens

File:Herd immunity threshold vs r0.svg - Wikimedia Commons

https://commons.wikimedia.org/wiki/File:Herd_immunity_threshold_vs_r0.svg
https://commons.wikimedia.org/wiki/File:Herd_immunity_threshold_vs_r0.svg
https://commons.wikimedia.org/wiki/File:Herd_immunity_threshold_vs_r0.svg


MentimeterRSV pregnancy vaccine alone

Assuming base case vaccine efficacy, 6 months 
duration of protection and 70% coverage, RSV 
hospitalisations were predicted to fall by 60% (from 
3.0 to 1.2 per 100 persons) in infants aged <3 months 
and 40% (from 1.9 to 1.1 per 100 persons) in 3–5-
month-olds. These benefits were primarily due to 
direct protection to infants of vaccinated mothers. 
This vaccine program was predicted to reduce the 
population-level RSV infection by about 4%.

To what level could the RSV pregnancy vaccine in Australia 
reduce RSV transmission in the wider community?

Up to:

A. 4%

B. 8%

C. 12%

D. 16%

Modelling the epidemiological impact of maternal respiratory syncytial virus (RSV) vaccination in 
Australia - ScienceDirect

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/base
https://www.sciencedirect.com/science/article/pii/S0264410X24011009
https://www.sciencedirect.com/science/article/pii/S0264410X24011009
https://www.sciencedirect.com/science/article/pii/S0264410X24011009
https://www.sciencedirect.com/science/article/pii/S0264410X24011009


Vaccines

New and old



Many different vaccine types

A guide to vaccinology: from basic principles to new 
developments | Nature Reviews Immunology

https://www.nature.com/articles/s41577-020-00479-7
https://www.nature.com/articles/s41577-020-00479-7




Expanded valency PCVs under consideration…..
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IPD serotype coverage (%) by vaccine type in non-Indigenous adults 
aged ≥65 years, 2017-2023 Australia
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Data Source: National enhanced IPD surveillance data, NNDSS, EIPDSWG. 
Data request ID# 547 (Nov)/2022



Communities

(and systems and programs)



1. Protecting against diseases spiking from global warming

2. Reducing health vulnerabilities in displaced population

3. Protecting against the rising threat of zoonotic illnesses

4. Ensuring resilience against economic shocks

5. Reducing the strain on health systems

Five ways in which vaccines can 
protect us amid climate change

Over half of known human pathogenic diseases can be aggravated by climate change 
| Nature Climate Change VoICE Climate Change

https://www.nature.com/articles/s41558-022-01426-1
https://www.nature.com/articles/s41558-022-01426-1
https://immunizationevidence.org/wp-content/uploads/2023/12/VoICE-Evidence-Summary-Brief_A-Warming-World-Means-Vaccination-is-More-Important-Than-Ever.pdf
https://immunizationevidence.org/wp-content/uploads/2023/12/VoICE-Evidence-Summary-Brief_A-Warming-World-Means-Vaccination-is-More-Important-Than-Ever.pdf


Pathogens and planetary change

Pathogens and planetary change | Nature Reviews Biodiversity
28DD Month YYYY      I

Pandemics past and future

>70% of emerging infectious diseases have spread from 
animals to humans within the past several hundred years

>50% come from wildlife (as opposed to livestock or 
pets). 

Among emerging viruses specifically, almost 90% are 
zoonotic and 2/3s spill over from wildlife

https://www.nature.com/articles/s44358-024-00005-w?fromPaywallRec=false
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Introducing new vaccines is costly and needs to be evaluated against other health 
(and government) expenditure 
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The Full Value of Vaccine 
Assessments (FVVA): a 
framework for assessing 
and communicating the 
value of vaccines for 
investment and 
introduction decision-
making | BMC Medicine | 
Full Text

https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-023-02929-0
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-023-02929-0
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-023-02929-0
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-023-02929-0
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-023-02929-0
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-023-02929-0
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-023-02929-0
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-023-02929-0
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-023-02929-0
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-023-02929-0


How do we make decisions to have a vaccine?

Activation

Acceptance

Access
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The DNA Dilemma: Do Vaccines Rewrite Your Genetic Code?

The Autism Allegation: A Debunked Connection That Persists

The Microchip Myth: When Sci-Fi Meets Vaccine Fears

Fertility Fables: Addressing Reproductive Health Concerns

The Herd Immunity Hoax: Why Individual Choices Matter

The Speed Stereotype: Understanding Accelerated Development

The VAERS Vortex: Interpreting Adverse Event Reports

Natural vs. Artificial Immunity: A False Dichotomy

The Variant Vexation: How Vaccines Actually Fight Mutations

The Toxin Fallacy: Understanding Vaccine Ingredients

Top Ten Anti-Vaccine Myths Debunked, Again | History of Vaccines

DD Month YYYY      I 32

https://historyofvaccines.org/blog/top-ten-anti-vaccine-myths-debunked-again
https://historyofvaccines.org/blog/top-ten-anti-vaccine-myths-debunked-again
https://historyofvaccines.org/blog/top-ten-anti-vaccine-myths-debunked-again
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Immunisation strategies

NCIRS contributed extensively to the Australia's new 
National Immunisation Strategy (launched June 2025)

34

Many countries currently 
developing or updating their 

National Immunisation Stategies

https://www.health.gov.au/resources/publications/national-immunisation-strategy-for-australia-2025-2030?language=en


Mentimeter

Rubella basic reproductive number <5: 
Estimates of the basic reproduction number for rubella using seroprevalence data and indicator-based approaches - PMC 35DD Month YYYY      I

What viral disease has NOT been found in bats?

A. Ebola virus

B. Coronaviruses

C. Hendra virus

D. Rubella virus

E. Japanese encephalitis virus

F. Australian Bat Lyssavirus

https://pmc.ncbi.nlm.nih.gov/articles/PMC8893344/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8893344/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8893344/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8893344/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8893344/


Presentation title goes here 36DD Month YYYY      I

Be curious

Share your knowledge

Challenge yourselves

Challenge us

Have fun

Take something from this 
course to make a 
change…..
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