
An update on the gut-brain axis 
research in psychiatry
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• Trillions of cells
• Gene set ∼150 

times larger 
than the human 
gene 
complement

3



McGuinness et al, Molecular Psychiatry, 2022

7/10 studies 15/19 studies 13/15 studies

Imbalanced gut microbiota in patients (1)
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Ioannou et al, Brain, Behaviour, and Immunity, 2024

n=103 Dutch patients with BD/SSD 
n=128 healthy controls



Borkent, Ioannou et al, Psychological Medicine, 2022

Imbalanced gut microbiota in patients (2)
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Increased/decreased levels of twenty-six bacteria in patients

Ioannou et al, Brain, Behaviour, and Immunity, 2024

Imbalanced gut microbiota in patients (3)
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Matched on age, sex, BMI & transit time
Corrected for diet



Microbial signatures: Possible diagnostic value?
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Ioannou et al, Brain, Behaviour, and Immunity, 2024
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Probiotics may mitigate depressive symptoms & enhance cognitive 
domains

Huang et al, Nutrients, 2016 

He et al, Medicine, 2023



GUTS study design
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Borkent, Ioannou et al, Schizophrenia Bulletin, 2024

Adjunctive probiotic treatment enhanced cognition but did not improve 
psychiatric symptoms
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Adjunctive probiotic treatment improved proxies of gut barrier integrity

Borkent, Ioannou et al, Schizophrenia Bulletin, 2024 11



What’s next?

Which patients can 
benefit more from 

probiotic 
supplementation?
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Discussion and take-home message

1. Alterations in gut microbiota composition in patients.

2. Probiotics are a promising adjunctive therapy.

3. Which strains and for which patients remains to be explored.
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Thank you for your attention!
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