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Different steps in the vaccine response
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Different factors that influence the vaccine response
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Vaccine immunogenicity across vulnerable population

FACULTY OF MEDICINE

Poor Intermediate Good
Immunogenicity
organ HIV (low CD4) HIV (normal CD4)
transplant

Solid tumors

Anti-CD20 Older adults

Auto-immune disease

Stem-cell
transplant Hematological Immune-mediated

malignancies Inflammatory disorders

Ainsley Ryan Yan Bin Lee et al. BMJ 2022 4



- UNIVERSITE
./ DE GENEVE

FACULTY OF MEDICINE

Older adults
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Impairment of immune cell function with age DE GENEVE _
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Evidence of reduced immune response in older adults ACULTY oF MEDICINE

Reduced T cells!? and antibody-secreting cells®* to seasonal Flu vaccines

Reduced T cells® and antibody response® to Hepatitis B vaccine

Reduced potency of antibody after pneumococcal vaccination’

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

HAI response (fold change)

A 1,07 Young (2010) Elderly (2010)

.76

256 1

64 |

16_ . . . . .
Stronger immune activation may overcome impairment of the

4: immune system in older adults
educed innate

ctivation (e.g
interferon) in

20
Age (years) ;“j ST the older adults

= ANKRD22

Q21 24 .\ FCGR1B

(&

o 14

o

(1

Nakaya, Immunity, 2015

054 0 1 3 7 14 0540 1 3 7 14
Days post-vaccination Days post-vaccination



UNIVERSITE
Stronger immune activation in the older adults may improve vaccine response DE GENEVE

FFFFFFFFFFFFFFFFF

* Higher antigen content -> high-dose Flu vaccine

e Use of adjuvants:
* MF59 in Flu vaccine
* CpG in Hepatitis B vaccine
 ASO1 in the recombinant Zoster vaccine



Some adjuvants may work better in the older adults
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MRNA vaccines can also activate the innate immune system, similar to

adjuvanted vaccines
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Interferon signature also seen with adjuvant

Comparison young and older adults???
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Arunachalam et al., Nature, 2021
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* 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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Defect in TFh and role in vaccine response
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Key considerations for vaccination of people with HIV T ———

* 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
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Vaccine response and pregnancy
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Global Perspectives on Immunization
During Pregnancy and Priorities for
Future Research and Development:
An International Consensus
Statement

Bahaa Abu-Raya', Kirsten Maertens?, Kathryn M. Edwards?®, Saad B. Omer?,

Janet A. Englund®, Katie L. Flanagan®"®, Matthew D. Snape®, Gayatri Amirthalingam ™,
Elke Leuridan?, Pierre Van Damme?, Vana Papaevangelou, Odile Launay 2,

Ron Dagan®, Magda Campins ¥, Anna Franca Cavaliere ™, Tiziana Frusca’®, Sofia Guidi™,
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Infectious Diseases (EVASG)

MATERNAL ACCEPTANCE

* Perception of risk / severity of infection
* Access to vaccine provider

* Cost / health insurance

HEALTHCARE WORKER ACCEPTANCE

« Knowledge of recommendations

« Vaccine access and storage

* Reimbursement

TRANSPLACENTAL TRANSFER OF

VACCINE-SPECIFIC ANTIBODIES AND

THEIR FUNCTION

INTERFERENCE WITH SUBSEQUENT INFANT

IMMUNE RESPONSE TO VACCINATION

MATERNAL GLINICAL CONDITIONS

« Malaria, HIV infection, gestational
hypertension, smoking

TIMING OF IMMUNIZATION

* To achieve optimal immunity in mother
and /or infant

GEQGRAPHICAL LOCATION

« Different circulating pathogen strains

« Different responses to vaccination

« Different local recommendations

SEASONALITY OF PATHOGENS TARGETED

BY IMMUNIZATION

 |nfluenza, RSV

INDUCTION OF VACCINE-SPECIFIC ANTIBODIES

IN BREAST MILK

FIGURE 2 | A summary of the major factors affecting vaccination in pregnancy. Created by Claudio Rosa.
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Abu-Raya et al. (2020) Front. Immunol.; doi: 10.3389/fimmu.2020.575197; doi: 10.3389/fimmu.2020.01282



Robust immune response to COVID-19 mRNA vaccination in preghant and
lactating women
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Difference in the quality of antibody response after primary response to mRNA
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And quality similar to non-pregnant individuals

Atyeo et al. American journal of Obstetrics&Gynecology, 2023
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Key considerations for vaccination of pregnant women rcoiry or mevicn:

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

e 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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