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The female/male bias of immune-mediated diseases



The three items on the table

1. Sex and the immune system;

2. Sex differences in the response to infections and vaccines;

3. Sex and autoimmune diseases
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Sex modulates the innate immune response 



Selmi C, Exp Rev Clin Immunol. 2019

Males     Females

Sex modulates the adaptive immune response 
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Impact of sex hormones on immune homeostasis
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Sexual Dimorphism in the sites of 
infection and infectious agents

Gay L, Front Immunol. 2021; Plummer, Lancet Glob Health. 2016



Sex Drives Dimorphic Immune 
Responses to Viral Infections

Ghosh, J Immunol. 2017
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Sex differences in COVID-19



Sex-specific differences in immune response to 
SARS-CoV-2 vaccination

Brigger,  Allergy 2023
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Primary sclerosing cholangitis

Sex ratio in autoimmune diseases



Sex differences in clinical features

• higher disease activity
• greater need for bDMARDs 
• lower efficacy of bDMARDs
• more functional impairment
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Estrogens and lymphocytes in SLE

Masellia A., et al. Biology of sex difference 2016



Selmi C, Autoimmun Rev 2012; Dou D, Cell 2024

Defining the X in autoimmunity



Ageing and sex-related differences in autoimmune diseases

Arnaud L, Drugs and Ageing 2012; Tonutti A, J Autoimmun. 2025

Age attenuates sexual dimorphisms in SLE

But has limited influence in SSc



Take-home messages

• Sex hormones regulate the innate and acquired immune response and decline 
differences in homeostasis between sexes;

• Different susceptibility and immune responses characterize sexes to infectious 
agents and vaccines;

• Impaired sex ratios for incidence and prevalence of autoimmunity;
• Sex differences in autoimmune diseases are not fully explained by mechanistic 

differences in the immune response (comorbidities and pain perception 
contribute to treatment response)



Thanks for your attention
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