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contribution to variation in 

immune response



Environment

Burnett et al, Lancet GH 2020



Interval



Interval and COVID19 vaccine efficacy 
against mild infection

Voysey et al, Lancet 2021



IgG

Voysey et al, Clinical and Exp Immunol, 2023



mRNA long interval

Payne et al, Cell 2021 



Interval with homologous and 
heterologous platform

Shaw et al , Lancet Resp Med 2022
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PCV10 at 6/10 or 6/14 weeks

Gurung et al PIDJ, 2021



Interval
• Longer interval = higher antibody response



Dose



19F dose response

Lucinde et al, Vaccine 2021 



6B dose response

Lucinde et al, Vaccine 2021 



Hib antibody similar with 
>1.25mcg

Huebner et al, Vaccine 2004



Fractional dose polio, antibody 
titre (type 2)

Mashunye et al, Lancet ID 2021



Fractional dose polio, 
seroconversion (type 2)

Mashunye et al, Lancet ID 2021



Yang et al, BMC Medicine 2022

Fractional dose vs 
full dose COVID19 
vaccines 
(seroconversion)



H5N1

Leroux-Roles et al, Vaccine 2009



Dose
• Higher doses = higher immunogenicity
• But not always
• Seroconversion might be similar across a range of doses
• Clinical significance?



Number of doses



HPV – 3 doses vs 1 dose

Joshi et al, Vaccine 2023



Higher antibody response with 
more doses of DTP-IPV-Hib

Taranger et al, Vaccine 2000

Higher antibody response 
with more doses, higher 
doses and longer interval

2,4,6,15 vs 3,5,12 months



MenC – 2 doses better than 1 
dose but no difference by a year 

of age after a booster

Pace et al BMJ, 2015
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Platform



Platform differences

Hopkins, View hub

Antigen 
Platform?
Dose?
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Older age and 
lower maternal 

antibody 
associated with 

stronger immune 
response

Voysey et al, JAMA Paediatrics, 2017

The Influence of Maternally Derived 
Antibody and Infant Age at 
Vaccination on Infant Vaccine 
Responses An Individual Participant 
Meta-analysis



Pollard and Bijker, NRI 2021
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Summary
• Higher doses generally better response

• But costs more to make
• Might be more reactogenic
• Aim for lowest dose that works

• More doses generally better response
• Increased costs for more visits/doses
• Decreased compliance

• Longer interval better response
• But longer period of risk between doses
• Later dosing decreased compliance

• Clinical significance of the higher responses for important endpoints often 
uncertain

• Immunology is a work in progress
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