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Influenza: high-dose and adjuvanted vaccines 
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Many factors impact standard vaccine effectiveness 

e.g. immunosenescence
(declining immune

function in the elderly)

Patient Factors

Reduced immune response 
to the vaccine1

e.g. antigenic drift 
(natural mutation in 

circulating flu strains)

Viral Factors

Potential for 
vaccine-virus mismatch2

e.g. egg-adaptation
(changes introduced during 
egg-based manufacturing)

Vaccine Factors

Potential for 
vaccine-virus mismatch3

1. McElhaney JE. Aging Health. 2008;4(6):603-13. 2. Ansaldi et al. Vaccine. 2010;s8:4123-29 3. Skowronski DM et al. PLoS One. 2014;9(3):e92153. 4. Menzies RI et al. Med J Aust. 2017;206(6):238-239. 5. Rao S et al. Hosp 
Pediatr. 2016;6(9):513-519.

Utilisation Factors

e.g. lack of patient demand and/or provider recommendation leading to under-vaccination4,5



There are a variety of avenues for improving influenza 
vaccine effectiveness

New platforms

mRNA, sa-mRNA, other 
protein-based vaccines

Alternate routes

nasal, oral, skin

Broader protection

viral vector universal, 
supraseasonal

Differentiated 
vaccines

Adjuvanted, higher 
antigen dose, cell-based

CURRENT EMERGING



Age-related changes in immune response can impact VE

7 Figure adapted from Santoro A, et al. Ageing Res Rev. 2021;71:101422. †Cells include neutrophils, natural killer cells, macrophages and dendritic cells. 
1. Santoro A, et al. Ageing Res Rev. 2021;71:101422. 2. Crooke SN, et al. Immun Ageing. 2019;16:25;

Immunosenescence

Innate immune cell† function
• Phagocytosis / antigen-processing & 

presentation

Adaptive immune cell function
• Naïve B & T cells
• Antibody production, diversity and 

affinity

• Memory T cells

Inflammaging

• Impairment of immune system 
regulation

• Pro-inflammatory cytokines

• Chronic inflammation / 
Metainflammation

Poor vaccination outcomes & increased susceptibility to infection1,2



Adjuvanted and higher dose vaccines have been designed to boost 
immune response

Challenge: Lower immune response to 
standard dose influenza vaccine

Strategy 1: Enhance the immune response to a 
vaccine by adding an adjuvant

Strategy 2: Increasing the amount of antigen in a 
vaccine 

Adjuvanted vaccine
• Contain 15 µg of haemagglutinin per strain per dose PLUS an 

MF59 adjuvant

Higher antigen dose vaccine
• Contain 60 µg of haemagglutinin per strain per dose with no 

adjuvant



In the blood, the majority of 
antibodies target dominant 

neutralizing epitopes, resulting in 
optimal virus neutralization

Larger pool of varied and cross-
reactive antibodies

More T-cells activate a greater 
number and broader range of B-

cell types

Improved recruitment of 
monocytes and increased antigen 

uptake
Enhanced antigen-presenting 
cell (APC) differentiation and 

migration to lymph node

TIV

aTIV

Injection site Lymph node Periphery/site of infection Hemagglutinin

1. Siegrist CA in Plotkin SA et al. Vaccines. 5th Edition. 2008. 2. O’Hagan DT. Expert Rev Vaccines 2007; 6:699–710. 3. Mosca F, et al. Proc Natl Acad Sci U S A 2008; 105:10501–10506. 4. Calabro S, et al. 

Vaccine 2011; 29:1812–1823. 5. Khurana S, et al. Sci Transl Med 2011; 3:85ra48. 6. O’Hagan DT. Expert Rev Vaccines 2011; 10:447–462. 7. Seubert A, et al. J Immumol 2008; 180:5402–5412.

MF59-adjuvanted vaccines are designed to improve the magnitude, 
persistence, and breadth of the immune response1-7

MOA for MF59 Adjuvant (Compared to TIV)



Advantages of adjuvant and high-dose vaccines

Strengthen 
Improve the magnitude 
of antibody response1-3 

Broaden 
Adjuvanted vaccines induce higher 

antibody response 
against heterologous strains, 

especially A/H3N24

Lengthen
Provides protection 

throughout 
the season1-3

1. Tregoning JS et al. Ajuvanted influenza vaccines Hum Vaccine Immunother 2018; 14(3):550-564. 2. Australian Technical Advisory Group on Immunisation (ATAGI). Australian Immunisation 
Handbook, Australian Government Department of Health and Aged Care, Canberra, 2022, immunisationhandbook.health.gov.au.[Accessed August 2024]. 3. Centres for Disease Control and 
Prevention. Fluzone High-Dose Seasonal Influenza Vaccine. Available at: https://www.cdc.gov/flu/prevent/qa_fluzone.htm [Accessed August 2024]. 4. Youhanna J et al. Influenza and other 
respiratory viruses 2024; 18:e:13286.



RCT study of high-dose vs standard-dose vaccines

N=~30,000



Retrospective cohort study of high-dose vs standard-dose 
vaccines

N=~2,000,000



Test negative case control study of adjuvanted vs standard-dose 
vaccines

N=512



Systematic review of VE in older adults
RCT

RWE



Reactogenicity of high-dose, 

adjuvanted, and standard-dose 

vaccines



Benefits of vaccinations

https://www.cdc.gov/flu-burden/php/data-vis-vac/2022-2023-prevented.html
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