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Influenza



Influenza

• 1919 – 20% of Indigenous Australians died 
from pandemic influenza (<1% of non-
Indigenous Australians)

• 2009 H1N1 disproportionately affected 
16% of hospitalised patients (2.5% of 
population), 9.7% of ICU admissions

• In NT 12 times more likely to be 
hospitalised in 2009 than non-Indigenous 
people



NT 2009 H1N1 experience

918 notifications
1/6/09-31/08/09
Hospitalisation rate:
Indigenous 
269/100,000
Non-Indigenous 
29/100,000



Viral hepatitis



Hepatitis C

• Hepatitis C rates among Aboriginal and Torres Straight 
Islanders are 3 times higher

• In Canada, the Inuit and Métis First Nations Canadians 
also have rates 3 times higher

• In New Zealand, the data were insufficient to produce 
reliable estimates

• In the continental USA, American Indian tribal citizens 
overall had rates 2.5 times higher

• In Alaska, there was no statistically significant difference 
in the rate of hepatitis C in Alaskan natives.



Hepatitis B
• Aboriginal and Torres Straight Islanders in Australia were 4 times 

more likely to have hepatitis B infection
• Maori and Pacific Islander populations in New Zealand had double 

the rates of hepatitis B
• Canadian First Nations Inuit and Metis peoples had an even higher 

disparity, with hepatitis B rates five times higher



Why?
• Remoteness logistics
• Low vaccination rates
• Cultural practices
• Incarceration rates
• IV drug use
• Lower socio-economic status
• Health literacy
• World view 
• Health beliefs
• Over crowding
• Co-morbidities
• Health beliefs

• Historically isolated, lack of 
exposure prior to European 
invasion

• Lack of health hardware (taps, 
hot water, toilets, drains)



Funded and implemented
• anyone aged 65 years or older, regardless of medical conditions

• Aboriginal children and adults:

– all children aged six months to five years

– all people 15 years and older
• anyone aged six months and over with a medical condition that may increase their risk of severe 

influenza infection
• pregnant women at any stage of pregnancy - the vaccine protects the baby in the first six months 

of life.

Implemented

• Coverage 41% 2009 versus 24%, 52% 2017
• Attack rate of 22.9% versus 12.4% - 2009



2017 H3N2



• CD8 T cells directed at more 
conserved parts of influenza virus 
(internal peptides M NP PA)

• Potentially can confer protection 
to wide range of existing and 
novel influenza viruses

• HLA of individual important 
(genetically determined ethnically 
specific)

• Some evidence that severe 
disease may be related to certain 
HLA types i.e. lack of T cell 
immunity

Katherine Kedzierska lab



Katherine Kedzierska lab

• Lots of interest in T cell vaccines
• SEEK UK based Company trialled one
• Components would only cover ~50%
• Very little to cover to Indigenous population
• H7N9 work – Alaskan and Indigenous 

Australians may be particularly susceptible



LIFT- looking into influenza t cell immunity 

82 Indigenous Australians from Darwin 
without current influenza
Blood collected and PBMCs extracted
Influenza specific CD8 T cells studied
HLA restricted and different to non-
Indigenous Australians
HLA-A*24:02, A*34:01,B*15:21, B*13:01, 
A*11:01 and 2 new allelles; HLA-A*02new, 
B*56new



HLA matters

• HLA A02 only present in 15% of 
Indigenous Australians in the NT

• HLA-A24 previously linked with severe 
disease

• Present in ~ 30 % NT and 70% Alaskans
• PB1 elicited robust response – not 

included in planned vaccines



T cell vaccine



LIFT V
• Currently recruiting Aboriginal Australians in the top end
• Pre vaccine bloods then vaccinate
• Post vaccine bloods day 7 and 28
• Looking for:
• Aim 1: To identify novel influenza-specific cytotoxic CD8+ T cell (CTL) targets for the 

HLA types dominant in Indigenous Australians.
• Aim 2: To define the magnitude, hierarchy and protective efficacy of the CD8+ T cells 

directed against novel influenza targets across specific HLAs.
• Aim 3: To understand the population coverage by our proposed mosaic CTL peptide 

pool.
• Aim 4: To understand immunogenicity of the current antibody-mediated seasonal 

influenza vaccine in Indigenous Australians, in the presence and absence of our 
proposed mosaic pool of CTL targets.



Hepatitis B

❖ Hanna et al – north Queensland
❖239 fully vaccinated 16% no immunity & 6% past 

infection
❖Wood et al – Northern Territory

❖ 437 children in ABC study anti core positivity rate of 
21%

❖Malcolm et al – north Queensland
❖10 of 14 fully vaccinated  had prior infection, 4 active

❖ Dent et al - Northern Territory
❖37 fully vaccinated adolescents 4 active infection, 7 

past



Molecular epidemiology
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Th CHARM
• Education tool

❖204 patients enrolled

❖All Aboriginal

❖42 communities

❖Single genotype 

identified C4
❖90% born and raised in 
the same location as their 
mother









Recombination analysis



Potential implications

❖Unique Hep B sub-genotype – C4
❖Mismatched serotype with vaccine
❖ayw3 versus adw2

❖Impaired vaccine effectiveness may be 
virological

❖Taken to logical conclusion may need adapted 
vaccine



ABC study results



VE any infection 67% (43-104%)
HBsAg positive disease very small 

numbers





Sustainable, holistic care



Hepatitis C

• Assumptions
• High prevalence in all Indigenous 

communities
• CHARM study no hepatitis C infected 

people
• Prison data from the NT - >80% 

Indigenous people < 5% Hepatitis C 
prevalence (personal communication, 
unpublished data)



Summary

• Indigenous populations across the world 
and in Australia disproportionately affected 
by many infections

• Important we continue to question our 
assumptions both about the viruses and 
the host responses

• So much more still to learn………….
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