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Life expectancy The world population

Adapted from Dorshkind et al, Nat Rev Imm, 2009
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Increased number of chronic disorders with age

Barnett et al, The Lancet, 2012

Problem: the quality of life

Role of inflammation … immune system…?



COVID-19:

Percentages of death according

to age and gender in France

Role of ageing related immune alterations?

OLDER PEOPLE 

Vulnerability to malignant and emerging infectious diseases

and reduced vaccine efficacy

Age

Cancer:

Rate of death according

to age and gender in the US

Influenza:

Vaccine effectiveness by age for 

Influenza A/B viruses between 2011-

2020 in the US



What is "immunosenescence" / immune ageing?

=> Immune ageing
= Changes of quantity, distribution, phenotype and function of cells (and 

organs) of the immune system associated to advanced age

=> Biological age

Immune ageing ≠ Cellular senescence

= Alteration of the immune system competence with time / age
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=> ALL CELLS OF THE IMMUNE SYSTEM ARE EFFECTED WITH AGE!



Hematopoietic
progenitors

Reduction of T-cell numbers
and

increased homeostasis

Accumulation of
oligoclonal memory

T-cells

Functional decline of 

Hematopoietic

progenitors

Thymic involution

A. Ciabattini et al. Seminars in Immunology 40 (2018) 83–94

Immune alterations associated with age



Adapted from Bell and Kutzler, Advanced Drug Delivery Reviews, 2022
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Consequences of ageing on immune responsiveness

=> Reduced protection

=> Delayed and reduced duration of humoral 

immune response

=> Less functional effector memory T cells

- Accumulation of oligoclonal memory populations

=> Change in homeostasis and cell survival

Thymic involution and bone marrow failure

=> Lower production of naive T & B cells

Altered responsiveness and repertoire of naive cells

=> Suboptimal priming of cellular immune responses

- Lower ability to switch and somatic hypermutation

=> Lower antibody titers and affinity

↘︎ Local inflammatory / innate response

=> Lower danger signal

↘︎ Migration to and from infectious site

=> Fewer/slower recruited immune cells

↘︎ Function of antigen presenting cells

=> Impaired antigen presentation

Vaccine or Virus
(antigen + PRR ligands)

T cell



=> Quantitative reduction

Expansion post-priming Cytotoxic factors

(Granzyme B, Perforin, T-bet)

=> Qualitative reduction (functional capacity)

of CD8+ T cell priming efficacy

Briceno et al, Aging Cell. 2016 

In vitro priming of antigen specific CD8+ T cell in older (>70y) vs middle aged people

Reduced naive CD8+ T cell priming efficacy in older people

=> Reduced de novo T responsiveness

with old age



Hyper-Inflammatory status with advanced age

=> Increased risk and severity of inflammatory diseases

= Inflamm-ageing

 Increase in serum or tissue levels of inflammatory cytokines with age:

IL-6, IL-1b, TNF, PGE2, acute phase proteins
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Healthy ageing: the right inflammatory balance

Franceschi C. and colleagues

Causes of inflammation

• Comorbidities

• Persistent viral infections

• Senescent cells (SASP)

• Gut dysbiosis

Young Old



How to improve immunity in older people?

+ Enhance vaccine immunogenicity

+ Prevent / reduce chronic activation & inflammation 
(e.g. target persistent viruses or senescent cells)

+ Cellular (e.g. iPS) or metabolic reprogramming

+ Target / modify the micriobiome

+ Treatment with hormones or cytokines

Anti-aging medicine…
- e.g. extract / inducer of telomerase

- Resveratrol (Red wine)

- Caloric restriction

+ Meditation…

+ Physical activity

Adapted from www.thelancet.com/infection 2024 https://doi.org/10.1016/S1473-3099(24)00497-3

Reprogramming interventions

Stemness


