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One Health

Integrated, unifying approach that 

aims to sustainably balance and 

optimise the health of people, 

animals and ecosystems.
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One Health and Vaccines

- Zoonotic infections

- Anti-microbial resistance
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Japanese Encephalitis

National or sub-national programs 
(Leston et al, 2024, PLoS NTD; Vannice et al, 2021, npj vaccines)

Impact of vaccination against Japanese 

encephalitis in endemic countries

Countries/ areas of risk, 2018
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2022 JEV outbreak in Australia

https://www.health.gov.au/news/japanese-encephalitis-virus-situation-declared-a-

communicable-disease-incident-of-national-significance

Commun Dis Intell (2018)  2025;49  (https://doi.org/10.33321/cdi.2025.49.005) 
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2022 JEV outbreak in New South Wales, Australia

- 1/11 serosurvey participants from 5 regional NSW towns 
were at risk on ecological grounds, were seropositive for 

JEV-specific antibody, presumably reflecting non-clinical JEV 
during the preceding arbovirus season

- Vaccination against JEV in areas of NSW at particular risk of 

JEV accompanied with mosquito control & communication 
campaigns

- One Health approach 

Current recommendations: high-risk & travellers

https://immunisationhandbook.health.gov.au/contents/vaccine-

preventable-diseases/japanese-encephalitis
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Avian influenza

EM of H5N1 virus particles
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Vaccines

- Pandemic preparedness – multi-sectoral 

responses

- Rapid scalable vaccines along with 

therapeutics, diagnostics, PPE

- Deployment plan including communication 

plans using behavioural science

- Agricultural readiness

- Inactivated H5 bird flu vaccine 

from Zoetis – under trial by 

CSIRO

- Evaluate the safety and efficacy 

of this vaccine in small 

Australian bird species -> 
support emergency use
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AMR and Vaccines

The number of deaths associated and attributable to 

resistance by pathogen, in 2021

How do vaccines reduce AMR?

Acknowledgement: Dr Hasso-Agopsowicz

Bacterial AMR
1.14 million deaths attributable

4.71 million deaths associated

✓

✓

✓

✓
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WHO report: Estimating the impact of vaccines in reducing 

antimicrobial resistance and use

- Vaccines in early and late-stage clinical 

development have the potential to annually avert 

up to:

• 515,000 deaths

• 28 million DALYs
• US $30 billion in hospital costs

• US $20 billion in productivity losses

- These vaccines could also help to reduce 

antibiotic use by 2.5 billion doses

AMR, antimicrobial resistance; DALY, disability-adjusted life years 

World Health Organization (WHO), 2024. Estimating the impact of vaccines in reducing antimicrobial resistance and antibiotic use

AMR 

associated 

costs

Acknowledgement: Dr Hasso-Agopsowicz

https://www.who.int/publications/i/item/9789240098787
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Estimating the Impact of Vaccines in Reducing Antimicrobial Resistance and Antibiotic Use 22

PCV and rotavirus vaccines reduce antibiotic use 
in children in LMICs
Analysis of Demographic Health Surveys (DHS) and Multiple Indicator 
Cluster Surveys (MICS)

https://www.nature.com/articles/s41586-020-2238-4

Total PCV10/13 vaccine-preventable antibiotic 
consumption and incidence, children 24-59 

months

Total rotavirus vaccine-preventable antibiotic 
consumption and incidence, children 0-23 

months

VACCINE IMPACT WITH 
RECENT COVERAGE

VACCINE IMPACT WITH 
90% COVERAGE

PCV prevents 23.8 
million antibiotic 
treated episodes 
annually

PCV could avert 
additional 21.7 million 
antibiotic treated 
episodes

Rotavirus vaccine 
prevents 13.7 million 
antibiotic treated 
episodes annually

Rotavirus vaccines 
could avert 
additional 18.3 
million antibiotic 
treated episodes

Acknowledgement: Dr Hasso-Agopsowicz
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Many emerging resources
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Climate change, vaccines & immunisation – the next challenge

Zhang et al, 2024, Nature climate change



Combination Vaccines
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Combination Vaccines

- A single shot containing 

antigens that protect against 

more than one vaccine-

preventable disease. 

- How many vaccines visits 

does a parent have to make 

to be fully immunised?
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Increasingly crowded schedule

Increasing number of shots and visits

4 in 1984

>15 in 2023 region dependent

Hausdorff, Lancet Global Health 

https://pubmed.ncbi.nlm.nih.gov/38636529/

https://pubmed.ncbi.nlm.nih.gov/38636529/
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Combination vaccines are not new

- Existing combination vaccines……..
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And new vaccines in the pipeline…..

Hasso-Agopsowicza, Hwang, Hollm-Delgadoa, Umbelino-Walkerb, Karron, 

Rao, Asante, Sheel, Sparrow, Giersing; Lancet eBioMedicine
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Do combination vaccines offer a solution….

Pros

- >timeliness of vaccination; acceptability by end 
users and health-care providers

- Higher and more equitable vaccination 
coverage

- Greater, more equitable impact

- Facilitates targeting less prevalent but still 
important pathogens

- Allows possibility of a syndromic combination—
ie, a combination vaccine targeting pathogens 
causing same clinical syndrome

- Reduced clinical waste – syringes etc 
(sustainability)

- >demand for combination than individual 
components, leading to economies of scale 
and reduced cost of goods

Challenges

- Value of overall combination compared with 
stand-alone components?

- Monitoring safety signal per component
- Cost to procure than each component 

vaccines, even if less expensive to deliver

- Policy making – limited guidance on how to 
introduce into schedule or use 

- Greater risk of failure due to immunological 
interference or unacceptable reactogenicity

- More complex, lengthy, and expensive 

clinical development pathway
- Market forces – pharma, IP, manufacturing 

agreements

Hausdorff, Lancet Global Health 

https://pubmed.ncbi.nlm.nih.gov/38636529/

https://pubmed.ncbi.nlm.nih.gov/38636529/


The University of Sydney

Obstacles to 

development

- Traditionally approach –

combining individual vaccines

- No priorities for combination 

vaccines R&D. 

- Limited guidance from regulatory 

agencies. 

- No guidance about policy 

decisions.

- Lack of comprehensive 

evaluations of the benefits and 

risks of combination vaccines.
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Development of Combo Vaccine Policy Framework

Acknowledgement: Dr Hasso-Agopsowicz
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Conclusion

- The current public health immunisation paradigm is centered around 

vaccines targeting single pathogens

- Need better policy and frameworks to expedite development

- Early consideration around introduction and implementation

- Full value assessment – health, economic and social
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