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The path from health to solid tumor malignancies at mucosal sites
and the microbiota’s contribution

Garrett WS, Science. 2015; 348(6230): 80–86. 



the microbiota differs
between cancers

according to anatomical location 

Nejman D. et al. Science 2020; 368



Oral cavity
• Over 700 different bacterial species (any one individual around 350 in their mouth)
• Several microhabitats each with their own characteristic bacterial composition
• Environmental factors affect community composition
• Variations in oral hygiene practice contribute to the amount and composition of 

biofilms
• Complex inter-relationships between bacteria shape communities



Poor oral hygiene and associated oral diseases
are associated with HN-SCC

suggesting that specific microbiota profiles
may associate with carcinogenesis



Several clinical studies have attempted to characterise associations
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Several clinical studies have attempted to characterise associations
between the microbiome and HN-SCC→ contradictory results

→ tumours are often characterised by higher counts of fusobacteria

→tumour microbiome functionality is often characterised by increased pro-
inflammatory and/or decreased xenobiotic degradation pathways

Rev in M. Reis Ferreira et al. Cancer Treatment Reviews 109 (2022) 102442 



Stasiewicz M, 
Seminars in Cancer Biology (2022) 633–642 



Bacteria can promote cancer proliferation, invasion, metastasis, angiogenesis, 
inhibit apoptosis and anti-tumour immunity. 
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Impact of radiotherapy on the microbiota 

shift by the bacterial community 
to a pro-cariogenic/pro-inflammatory-one 

after radiotherapy



radiation-induced acute oral mucositis

Rev in M. Reis Ferreira et al. 
Cancer Treatment Reviews 109 (2022) 102442 



Bacteriotherapy to prevent mucositis
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ICImetabolism



N Engl J Med 2016;375:1856-67.



Novel potential biomarkers for response to TPF:
Fusobacterium and Mycoplasma were more enriched in the nonresponsive group 
Slackia was more enriched in the responder group 



preponderant local effect! 





Fusobacterium
nucleatum

Dong et al., 2021, Cell Reports 37, 109886 



Summary

ü microbiota can impact cancer treatment through direct and 
indirect mechanisms

ü microbiota is likely to become as impactful in radiotherapy as it
has in systemic therapies 

ü bidirectional effect between radiotherapy and oral microbiota 


