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The gut-microbiota-brain axis

Martin at al. (2018). Cellular and molecular gastroenterology and hepatology, 6(2), 133-148.

Intervention



Poll

“In mijn praktijk adviseer ik patiënten probiotica”

• Nooit

• Zelden

• Regelmatig

• Vaak / Altijd



Recent results among >1.300 GP’s in Western Europe

Van der Geest, A. M., Flach, J., Claassen, E., Sijlmans, A. W., Van de Burgwal, L. H. M., & Larsen, O. F. A. (2020). PharmaNutrition, 11, 100178.



Intervention through probiotics

“Life microorganisms which when 

administered in adequate 

amounts confer a health benefit 

on the host”

WHO/FAO

• Survive the stomach

• > 1EXP9 microorganisms

• Characterized up to strain-level

• Scientific literature



Probiotics: from generic to strain specificity

Colin Hill et al. Nat Rev Gastroenterol Hepatol 11.8 (2014): 506-514.



Probiotics: from strain to product specificity

Flach, Koks, v.d. Waal, v.d. Nieuwboer, Claassen & Larsen, Critical reviews in food science and nutrition (2017): 1-15



Arumugam, et al. (2011). Nature, 473(7346), 174-180.

The human gut microbiota



Meta analysis: Clostricium difficile - associated diarrhea

Goldenberg, Joshua Z., et al. "Probiotics for the prevention of Clostridium difficile‐associated diarrhea in 

adults and children."  Cochrane Database of Systematic Reviews 12 (2017).

Favors controlFavors probiotic



Meta analysis: Clostricium difficile - associated diarrhea

Goldenberg, Joshua Z., et al. "Probiotics for the prevention of Clostridium difficile‐associated diarrhea in 

adults and children."  Cochrane Database of Systematic Reviews 12 (2017).

“Thirty-one studies (8672 participants) assessed the effectiveness of probiotics for preventing CDAD among
participants taking antibiotics. Our results suggest that when probiotics are given with antibiotics the risk of
developing CDAD is reduced by 60% on average.”



Strain specificity

Kekkonen, R. A., Lummela, N., Karjalainen, H., Latvala, S., Tynkkynen, S., Järvenpää, S., ... & 

Korpela, R. (2008). World journal of gastroenterology: WJG, 14(13), 2029.



Liu, et al. (2019). Neuroscience & Biobehavioral Reviews, 102, 13-23.

Microbiota restoration: depression & anxiety

Favors probiotic Favors control

Depression Anxiety



Academic stress reduction (1)

Takada, M., at al. (2016). Neurogastroenterology & Motility, 28(7), 1027-1036.



Academic stress reduction (2)

Kato-Kataoka, et al. (2016). Beneficial microbes, 7(2), 153-156.



Sleep metrics and the gut microbiota

Anderson, Jason R., et al. "A preliminary examination of gut microbiota, sleep, and 

cognitive flexibility in healthy older adults." Sleep medicine 38 (2017): 104-107.



Irwin, C., McCartney, D., Desbrow, B., & Khalesi, S. (2020). European Journal of 

Clinical Nutrition, 74(11), 1536-1549.

Sleep metrics and probiotic intervention

PSQI: Pittsburgh Sleep Quality Index





Poll

“In mijn praktijk komen patiënten met de uitslag van 
een zelf meegebrachte fecale analyse”

• Nooit

• Zelden

• Regelmatig

• Vaak / Altijd



From microbes to functional entities: butyrate example

External trigger

Physiological response

Vital, M., Karch, A., & Pieper, D. H. (2017). Colonic butyrate-producing 
communities in humans: an overview using omics data. Msystems, 2(6).



Towards a personalized intervention

Larsen, O. F.A., Koning, A. H., van der Spek, P. J., & Claassen, E. (2019). Scientific reports, 9(1), 1-6.



Wrap up




