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Different steps in the vaccine response 

Draining lymph nodeMuscle

specific
T cells

Antigen-
presenting 

cells

Tissues

Transient innate response (0-72h) Antigen-specific response (months/years)

Antigen 
presentation

2

Induction of 
Ag-specific 
immunity

3

local 
inflammation

1

2

Memory 
response

4

Didierlaurent, Exp Rev Vaccine, 2017; Eberhardt CS, Siegrist CA, Pediatr Allergy Immunol. 2020
Plasmablasts

Memory B cells

CD4+ T cells

vaccine



Age Underlying immune 
conditions

Immunomodulatory 
drugs 

Acute/chronic
infection

Immune fitness

Different factors that influence the vaccine response

Pre-existing 
immunity



Vaccine immunogenicity across vulnerable population
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Older adults



Impairment of immune cell function with age

6

Haematopoietic
stem cells

self-renewal
Thymic

involution

Naïve T cells
Reduced number, 

function and diversity

APCs
Reduced activation

Naïve B cells
Reduced number

Reduced SHM
Diversity 

Memory cells
less functional upon 

recall

Baseline 
inflammation

higher

Memory T cells
Exhausted by CMV 

latent infection

Tissue 
microenvironment



Evidence of reduced immune response in older adults 

• Reduced T cells1,2 and antibody-secreting cells3,4 to seasonal Flu vaccines

• Reduced T cells5 and antibody response6 to Hepatitis B vaccine

• Reduced potency of antibody after pneumococcal vaccination7

• ….

1. Kang I, et al. J Immunol 2004. 2. Zhou X & McElhaney JE. Vaccine 2011; 3. Sasaki, et al. J Clin Invest 2011; 4. Frasca D, et al. Vaccine 
2010;. 5. Rosenberg C, et al. Hum Vaccin Immunother 2013; 9(7):1466–1467. 7 Schenkein J, et al. Vaccine 2008



Evidence of reduced vaccine-mediated immune activation in the older adults

Nakaya, Immunity, 2015

Reduced innate 
activation (e.g
interferon) in 
the older adults

Stronger immune activation may overcome impairment of the 
immune system in older adults 



Stronger immune activation in the older adults may improve vaccine response

• Higher antigen content -> high-dose Flu vaccine

• Use of adjuvants:
• MF59 in Flu vaccine
• CpG in Hepatitis B vaccine
• AS01 in the recombinant Zoster vaccine



Some adjuvants may work better in the older adults 

S-Trimer (SCB-2019), adjuvanted with CpG or ASO3
Healthy adults
phase 1- antigen dose finding
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Richmond, Lancet, 2021



Arunachalam et al., Nature, 2021
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Use of mRNA generate robust immune response ain all age groups but 
remains lower in the older adults

Renia et al, Nature com, 2022
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Key considerations for vaccination of older adults 

• Impairment of immune cells in older adults is well documented and largely explains 
the observed reduced immune (and reactogenic) response to vaccines

• Reduced innate fitness in older adults may be aggravated by comorbidities -> needs to 
be considered!

• Higher immune stimulation with new vaccine platforms can overcome age-related 
decline in immunity
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People living with HIV



Immune dysfunction in HIV infected individuals despite ART

Zicari, Palma et al.,Viruses, 2019

Premature ageing of the immune system 
due to chronic inflammation

• Partially restored by ART but not all (ex:  dysbiosis)

• Increased premature comorbidities due to persisting 
inflammation (metabolic disorders, CVDs)

• Timing of ART implementation is critical to restore 
immune function (but some immune defects may still 
persist)



Defect in TFh and role in vaccine response

Pallikkuth et al. Front Immunol, 2017

Impact on cellular 
response/memory?

Impact on Ab avidity?

Impact on quality of the 
antibody response in 
general….??



Impact of HIV infection  on the different steps of the vaccine response
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Key considerations for vaccination of people with HIV

• Immune response to vaccine is generally good but quality and durability of the 
antibody and T cell response may be  different from general population

• Some immune deficiency remains despite ART that may affect quality of the vaccine 
response

• Question regarding older people living with HIV -> combined immunoscenescence and 
effect of chronic HIV infection



Pregnancy



Vaccine response and pregnancy

Abu-Raya et al. (2020) Front. Immunol.; doi: 10.3389/fimmu.2020.01282 



Adaptation of the immune response during pregnancy and consequences 
for vaccine response

Abu-Raya et al. (2020) Front. Immunol.; doi: 10.3389/fimmu.2020.575197; doi: 10.3389/fimmu.2020.01282 
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B cell function
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Potential shift from Th1 
to Th2 response
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are preserved!



Robust immune response to COVID-19 mRNA vaccination in pregnant and 
lactating women

Adapted from Collier et al. JAMA. 2021;325(23):2370-2380. doi:10.1001/jama.2021.7563
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Difference in the quality of antibody response after primary response to mRNA 
vaccine

Atyeo et al. American journal of Obstetrics&Gynecology, 2023
Adapted from Atyeo et al. Science Translational Medicine, 2021;
Gray et al. American Journal of Obstetrics & Gynecology, 2021;

Primary vaccination After booster (3rd trimester)

Booster dose increase antibody response to levels
And quality similar to non-pregnant individuals 



Key considerations for vaccination of pregnant women

• Immune adaptation varies during pregnancy so timing of vaccination is to be 
considered to achieve optimal vaccine response

• Quality (isotype, function) rather than magnitude of antibody response may be 
impacted during pregnancy-> relevance to be confirmed

• Limited data on the impact on cellular responses to vaccines
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