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“Each year enormous effort goes into 
producing influenza vaccines for that 
specific year and delivering them to 

appropriate sections of the population.                      
Is this effort justified?”

     Influenza vaccination: policy versus evidence 

Tom Jefferson, 2006
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The virus

▪ Family of enveloped RNA viruses 
with a segmented genome

▪ Influenza A – strain shift and drift

▪ Influenza B – strain drift

▪ Influenza C – rarely causes disease

▪ Unique features

▪ Haemogglutinin

▪ Neuraminidase

▪ Segmented genome



The virus

▪ RNA polymerases lack the ability 
to proof-read 

▪ Mutations occur more frequently 
with RNA viruses

▪ Mutations result in periodic 
changes in haemogglutinin: 
Strain drift

▪ Strain drift makes immunity 
short lived: annual epidemics



The virus

▪ A segmented genome allows  
the genetic reassortment of the 
influenza genome: Strain shift



The virus
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▪ No (little) protective 
immunity exists against 
new reassorted viruses: 
episodic pandemics 
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Each year, 

approximately 10% of 

the worlds population 

catch influenza.



How many people get the flu?
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How many people get the flu?

NNDSS December 2014
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How many people get the flu?

NNDSS March 2025

0

10000

20000

30000

40000

50000

60000

2014

0

10000

20000

30000

40000

50000

60000

Laboratory proven influenza 2024



Summary

▪ The virus

▪ Seasonal influenza and who is at risk?

▪ Influenza vaccines and do they work?

▪ Emerging influenza viruses / HPAI

▪ Next steps



Who is at risk?

▪ We are all susceptible to influenza infection

▪ Specific populations are at greatest risk of 
morbidity and mortality

▪ The young

▪ The elderly

▪ Those with underlying comorbid conditions

▪ Pregnant people

▪ Aboriginal people



Rafi Ahmed, Michael B A Oldstone & Peter Palese

Nature Immunology 8, 1188 - 1193 (2007) Published online: 19 October 2007
doi:10.1038/ni1530



Influenza in children

Owen R et al. CDI 2008



Influenza in children

http://gis.cdc.gov/GRASP/Fluview/PedFluDeath.html
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NCIRS NSW report, 2016

Influenza in children



West Australian Newspaper: 7th July 2007

Influenza in children



Influenza in children

Hospitalised paediatric flu in Australia

▪ 30-35% are < 2 years; 60-70% are < 5 years

▪ 5-8% Indigenous

▪ 35-45% have comorbidities

▪ 8-14% admitted to intensive care

▪ Median length of stay 3 days (IQR 1-5d)

▪ Death is uncommon (but occurs, every year)

PAEDS-FluCAN data: ongoing



Rafi Ahmed, Michael B A Oldstone & Peter Palese

Nature Immunology 8, 1188 - 1193 (2007) Published online: 19 October 2007
doi:10.1038/ni1530



Influenza in the elderly

Newall AT et al, Vaccine 2008
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Influenza in the elderly

Hospitalised flu in older Australians

▪ 30% are 65-79 years; 30% are 80 years+

▪ 4-6% are Indigenous

▪ 80% have comorbidities; 5-7% are NH residents

▪ 1-2% are pregnant

▪ 8-14% admitted to intensive care

▪ Median length of stay 6 days (IQR 4-10d)

▪ In hospital mortality: 3-6% in elderly adults
PAEDS-FluCAN data: ongoing



High risk of complications

▪ Heart disease (Cyanotic CHD, CAD, CHF)

▪ Chronic lung disease (Bronchiectasis, COPD, sev. asthma)

▪ Chronic neurological condition

▪ Immunosuppressive conditions

▪ Chronic renal failure

▪ Chronic liver disease

▪ Obesity 

▪ Diabetes and specific metabolic disorders

▪ Trisomy 21, Chronic aspirin use (children)
Australian Immunisation Handbook



Rafi Ahmed, Michael B A Oldstone & Peter Palese

Nature Immunology 8, 1188 - 1193 (2007) Published online: 19 October 2007
doi:10.1038/ni1530

Ahmed R. Nature Immunology 2007



Indigenous populations

▪ 1918: Pneumonia and influenza

Mamelund SE. Epidemics 2011
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Australian indigenous populations

▪ Pandemic influenza

Kelly H et al Eurosurveillance 2009
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Rafi Ahmed, Michael B A Oldstone & Peter Palese

Nature Immunology 8, 1188 - 1193 (2007) Published online: 19 October 2007
doi:10.1038/ni1530



Pregnant women

▪ Pregnancy is an independent risk factor for 
severe influenza

ANZIC Investigators, NEJM 2009
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Pregnant women

Kelly H et al Eurosurveillance 2009
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Who is at risk?

▪ We are all susceptible to influenza infection

▪ Specific populations are at greatest risk of 
morbidity and mortality

▪ School age children are at greatest risk of 
transmission



School children

Vaccinate the 

Vectors

Protect the 

grandparents



School children

Blyth CC et al, Vaccine X, 2023
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School children

Blyth CC et al, Vaccine X, 2023
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Who is at risk?

▪ We are all susceptible to influenza infection

▪ Specific populations are at greatest risk of 
morbidity and mortality

▪ School age children are at greatest risk of 
transmission

So, although we are all at risk, some are at higher risk

Strategies must be targeted, ensuring we reach those at 

greatest risk of influenza-associated harm

It will take more than “free-flu vaccine”
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How to make an influenza vaccine?

▪ Chose virus and inject into fertilized egg

▪ Incubate egg and allow for viral replication

▪ Collection virus-laden allantoic fluid from egg

▪ Deactivate and split virus

▪ Purify hemagglutinin

▪ Mix with other strains



How to make an influenza vaccine?

▪ Egg-free technologies being utilised



Do they work?

Gharpure R et al, Lancet Global Health 2025



Do they work – moderately protective?

Gharpure R et al, Lancet Global Health 2025



Do they work – moderately protective?
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Emerging influenza viruses

Influenza A is known to circulate in many animals

▪ HPAI: highly pathogenic avian influenza

▪ LPAI: low pathogenic avian influenza pathogenicity 

in birds



HPAI A/H5N1 2.3.4.4b

▪ First detected in Europe in 2020

https://www.cdc.gov/bird-flu/spotlights/h5n1-response-03192025.html



HPAI A/H5N1 2.3.4.4b

▪ Currently limited impact on human health

▪ 70 human cases reported in US since April ’24

▪ 41 following exposure to cattle

▪ 24 following exposure to poultry/birds

▪ 64 cases detected through targeted testing

▪ 6 cases detected through routine testing

▪ 1 death

https://www.cdc.gov/bird-flu/spotlights/h5n1-response-03192025.html



Emerging flu viruses - Australia

The only continent free of A/H5N1 2.3.4.4b

▪ Federal government funded strategies to 
strengthen surveillance, preparedness and 
response capability

▪ A federal response will be led by Dept of 
Agriculture, Fisheries and Forestry (DAFF)



Emerging flu viruses - Australia

A number of recent HPAI outbreaks detected in 
Australia

▪ HPAI H7N8 – Victoria (2025)

▪ HPAI H7N3 – Victoria (2024)

▪ HPAI H7N9 – Victoria (2024)

▪ HPAI H7N8 - NSW, ACT (2024)

HPAI outbreaks are the result of Australian lineage LPAI 
strains ‘spilling over’ from wild birds into poultry farms, 
where the virus mutated to become HPA
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A program at the crossroads

Declining use of flu vaccines, particularly in high risk 
populations, will lead to increased morbidity and mortality

No single intervention will turn around this trend:                    
greater collaborative efforts are required
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