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Microbiome as an ecosystem
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How do we study the microbiome?
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Different niches for the human microbiome
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Alteration of the microbiome (dysbiosis) can be an important factor in disease 
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Microbiome and Cancer
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microbes may be involved in the origin and/or 
progression of other diseases, i.e. cancer. 
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Clinical applications of the microbiome
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PHASE 1 PHASE 2

892 samples 2,072 samples 

Since 2000: Program of early detection of 
CRC implemented in Catalunya 

Men / Women aged 50-69
Fecal Immunochemical Test (FIT)  

FIT+

Colonoscopy

~5% CRC or clinically relevant

RISK 
SCORE

Germinal genetic 
variants

Microbiome 
profile

Environmental 
factors



PHASE 1 PHASE 2

892 samples 2,072 samples 

LRA: High Risk Lesion
LNAIR: Lesion Not Associated to Risk

CRC: Colorectal cancer

Carcinoma in situ
Negative: Negative result in colonoscopy

LRI: Intermediate Risk Lesion
LRB: Low risk lesion

Colonoscopy results for FIT + samples:
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Adonis

Covariates: Sex and Age

(P = 0.001) 
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LRA: High Risk Lesion
LNAIR: Lesion Not Associated to Risk

CRC: Colorectal cancer

Carcinoma in situ
Negative: Negative result in colonoscopy

LRI: Intermediate Risk Lesion
LRB: Low risk lesion
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No clinical relevance (most outcomes)
False positives



No clinical relevance (most outcomes)
False positives

Is microbiome informative
Of colonoscopy outcome?



41 taxa are significantly differentially abundant,
Between CRC / non-CRC samples  

37 taxa are significantly differentially abundant,
Between Clinically relevant (CR) / non-CR samples  



➔ Machine Learning classification 

Features: Taxa clr + Clinical variables
Label: Diagnosis 
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100 % CRCs classified
98.46 % CR classified

20 % saved colonoscopies

USA cohort



VALIDATION

100 extra participants
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100 % CRCs classified
94 % CR classified

12 % saved colonoscopies
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Different algorithm parameters balance sensitivity and saved colonoscopies differentially  



Conclusions 

-- Microbiome plays an important role in digestive cancers

- Microbiome-based diagnosis and therapeutic procedures are promising

- CRC population screening can be made cheaper and more efficient by 
exploiting this information

- Future vision: fecal (or salival) microbiome profiling as a general purpose 
routinary clinical test (i.e. as blood test) 
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