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Influenza virus types 
Å Influenza A 
ïCrosses species 

ï Antigenic drift and shift 

ï Seasonal epidemics and pandemics 

ï Subtypes H1-H16, only H1,2,3 in 
human viruses 

Influenza B 
ς Does not cross species 
ς Antigenic drift, but not shift 
ς Seasonal epidemics, not pandemics 
ς No subtypes, but two distinct lineages 

 

ω Influenza C 
ς  Does not cross species 
ς Mild respiratory illness 
ς No antigenic drift or shift 
ς No subtypes 
ς May not be a true influenza virus 

 



Comparative burden of vaccine-
preventable diseases in Australia 

Å AIHW 2019. The burden of vaccine preventable diseases in Australia. https://www.aihw.gov.au/getmedia/49809836-8ead-4da5-81c4-
352fa64df75b/aihw-phe-263.pdf.aspx?inline=true 

AIHW 2019. 

Å ά{ƻƳŜ ±t5 ŎŀǳǎŜ ƳƻǊŜ ǎŜǾŜǊŜ ƛƭƭƴŜǎǎ ŀƴŘ ƘŀǾŜ 
a higher burden of disease for each person 
ǿƛǘƘ ǘƘŜ ŘƛǎŜŀǎŜέ 

Å hǘƘŜǊǎ  άόƳŀȅ ƴƻǘ ōŜ ŀǎ ǎŜǾŜǊŜ ŀǘ ǘƘŜ 
individual level but, due to the large number of 
ŎŀǎŜǎΣ ƘŀǾŜ ŀ ƎǊŜŀǘŜǊ ǘƻǘŀƭ ōǳǊŘŜƴέ 

Å Despite contributing more than one-third of 
the total burden at the population level, 
influenza has a very low burden at the 
individual level, at 0.02 DALY per case.  



Why is influenza important? 
Å Pandemics make lots of people ill and kill lots of people over 1-2 

years 
Å Epidemic influenza makes lots of people ill and kills lots of people 

over many years  
Å It is the most serious of the respiratory virus infections due to  
ï direct virus-related disease  
ï secondary bacterial infections and  
ï exacerbations of pre-existing chronic illness  

Å Immunity is transient, so reinfections are regular 
Å It is preventable and treatable 



Influenza virus  



Genetic change in influenza viruses 

Å Antigenic drift (Influenza A and B)  
ï Point mutations: minor change in HA producing low to 

moderate antigenic change but sufficient to reduce 
protection from previous infection or vaccination 
 

Å Antigenic shift (Influenza A only) 
ï Reassortment: Exchange of segments of the genome 

between human/avian/mammalian influenza exchange 
viruses resulting in a new human pathogenic strain (1957, 
1968, 2009) 

ï Major mutations or recombination: Multiple mutations 
and/or recombination of sections of RNA within the 
segments. Produces a mixing of human, animal and avian 
gene sequences resulting in a human pathogenic strain 
with major antigenic change (1918).  



Evolution of influenza A 
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Influenza: circulating types/subtypes 
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Influenza A/H3 
clades 

C3.3a 
Perth 2018 winter and late 

2019 winter 

Vaccine 2018 and 2019 

C3.2a 
Perth late 2018, early 2019 

summer and winter 



Antigenic shift: Leaping the species barrier 

Hampson A. Mackenzie JS. MJA 2006; 185 (10 Suppl): S39-S43 

1918 H1N1 
50 million extra deaths 

1957 H2N2 
2 million extra deaths 

2009 

1968 H3N1 
2 million extra deaths 

2009 H1N1 
0.3 million extra deaths 



Mortality due to pandemic influenza 

Å Death rates vary: 1918 - 50 million excess deaths, 1968 - 2 million 
excess deaths, 1968 - 1 million excess deaths 

Å 1918 virus produced more fulminant illness with a peak of deaths in 
young adults as well as the very young and the elderly.  

Dowdle WR., Influenza A virus recycling revisited. Bull World Health Organ. 1999;77(10):820-8. 

http://whqlibdoc.who.int/bulletin/1999/Vol77-No10/bulletin_1999_77(10)_820-828.pdf  

http://whqlibdoc.who.int/bulletin/1999/Vol77-No10/bulletin_1999_77(10)_820-828.pdf
http://whqlibdoc.who.int/bulletin/1999/Vol77-No10/bulletin_1999_77(10)_820-828.pdf
http://whqlibdoc.who.int/bulletin/1999/Vol77-No10/bulletin_1999_77(10)_820-828.pdf
http://whqlibdoc.who.int/bulletin/1999/Vol77-No10/bulletin_1999_77(10)_820-828.pdf
http://whqlibdoc.who.int/bulletin/1999/Vol77-No10/bulletin_1999_77(10)_820-828.pdf


Excess respiratory deaths in pandemics  
2009 vs 1918  

Modelling 
Å 125,000-200,000 pandemic respiratory deaths due to influenza globally for 

the last 9 months of 2009, ~75% under 65 y of age. 
Å Compared with pre-pandemic seasonal influenza estimates 150,000ς

250,000 with only 19% in persons <65 y.  



Influenza seasonality 

Å Estimated that over 250,00 people die each year from influenza, including 2-3000 in Australia ς 
recognised to be an underestimate 

Å In temperate parts of the world influenza is a seasonal disease peaking in the winter months 
Å In tropical and subtropical areas it has more variable pattern ς may be two seasons or continuous 

low level influenza 
Å Australia has two seasons - heavily dominated by the winter seasonal activity that occurs across the 

country ς also a smaller summer season in tropical and subtropical northern Australia  

Laboratory confirmed 

cases of influenza in 

Australia,  

1 January 2005 to October 

2012 
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Influenza Transmission and Incubation 

ÅIncubation period: 1- 4 days (typically 2 days) 
ωViral shedding can begin before symptom onset 

ωPeak viral shedding on first day of symptoms 

ωAdults typically shed viruses for 4-7 days 

ωChildren may shed viruses for longer periods 

 

ÅTransmission: person-to-person 
ωLarge droplets <2 meters: Coughing, talking, sneezing 

ωAerosols/ droplet nuclei 

ωContact/ Fomites 

 



Clinical illness due to influenza 

Å Uncomplicated illness 
ïAcute onset high fever, sore throat, muscle aches, headache, malaise, 

nausea, diarrhoea 
Å Complications 
ïPneumonia; primary viral and secondary bacterial 
ï In children; Croup, tracheobronchitis, bronchiolitis, otitis media 
ïMyocarditis and myositis  
ï Febrile seizures, encephalopathy, Guillain-.ŀǊǊŜΣ wŜȅŜΩǎ ǎȅƴŘǊƻƳŜ 

Å Exacerbations of underlying disease  
ïChronic lung diseases, including asthma 
ïCardiovascular disease 
ïDiabetes 
ïNeurological disease 

Å Death 
 

 



Deaths    10 per 100,000 

Hospitalisations  12 per 10,000 

Medically attended   12 per 100 

Acute  respiratory disease   26 per 100 

Infections   31 per 100 

Couch 1993 

Annual illness impact of influenza USA 
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Influenza subtype distribution by age group 

A/H1N1 A/H3N2 B

Å A/H3 higher incidence in elderly 
Å B higher incidence in older children 
Å A/H1 higher incidence in children and working age adults 

 

Age incidence of subtypes from fatal cases 



Influenza mortality varies with patient age and 
influenza type/subtype 

Å Overall A/H3N2 causes the 
largest numbers of 
hospitalisations and deaths, 
mainly in the 60+ age group, 
then in young children 

Å A/H1N1 has a broader 
mortality range, especially 
relatively more in the 40-60 
y.o. age group 

ω Influenza B causes few deaths, most 
of which are in the 60+ age group 

 



Seasonal comparisons 

Å2019 ς started earlier than usual, finished earlier than 
usual, and was a bit bigger than recent seasons 
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Australian Influenza Surveillance No. 
12, 2019 

LǘΩǎ ƴƻǘ ǘƘŜ ǎŀƳŜ ŜǾŜǊȅǿƘŜǊŜ 



Laboratory-confirmed influenza 
PathWest 2006-2019 

Å The number of laboratory-confirmed cases were very high, exceeded only by the pandemic year 
Å The percentage positive rate was very high, but similar to a number of other years 
Å This suggests that there was an effect due to increased testing rather than just increased activity. 

 



Influenza in Western Australia 2017-2021 

Data from WA Health Respiratory Pathogen Report  



Influenza 2020 

WHO Collaborating Centre Melbourne.  
Influenza Updates Volume 9, Issue 3, December 2020 
Å άLǘ Ƙŀǎ ōŜŜƴ ŀƴ ŜȄŎŜǇǘƛƻƴŀƭƭȅ ǉǳƛŜǘ ȅŜŀǊ ŦƻǊ ƛƴŦƭǳŜƴȊŀ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘΣ ŘǳŜ ƛƴ ǇŀǊǘ ǘƻ ǊŜǎǘǊƛŎǘƛƻƴǎ 

on travel and social distancing measures that have been in place for the COVID-мф ǇŀƴŘŜƳƛŎΦέ 
Å άLǘ ƛǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ǇǊŜŘƛŎǘ ǿƘŜƴΣ ǿƘŜǊŜ ŀƴŘ Ƙƻǿ ƳǳŎƘ ƛƴŦƭǳŜƴȊŀ ŀŎǘƛǾƛǘȅ ǿƛƭƭ ǊŜǘǳǊƴ ŀƴŘ ǿƘƛŎƘ 

virus(esύ ǿƛƭƭ ŎƛǊŎǳƭŀǘŜΦέ   

? 



Influenza 2020 

Å Influenza activity dropped dramatically in April and did 
not reappear 

Å It was not due to any reduction in testing 
Å It coincided with travel restrictions related to the 

COVID-19 pandemic 

Figures from: Sullivan SG et al. Where has all the influenza gone? The impact of COVID-19 on the circulation of influenza and other 

respiratory viruses, Australia, March to September 2020. Euro Surveill. 2020;25(47):pii=2001847.  


