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Aim 
Detect the causative pathogen with high sensitivity to provide effective clinical 
management and infection control measures. 
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Metagenomics 
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The study of the genetic material 
present in a specific environment 

Viruses 

Fungi 

Bacteria 



Metagenomics 
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Targets of amplicon sequencing 
ÅEukaryotes:  
Å18S rRNA gene  

ÅFungi:  
Å ITS: internal transcribed 

spacer  
ÅBacteria and Archaea 
Å16S rRNA 
Å rpoB 
Åcpn60 
Å5S rRNA 
Å23S rRNA 



Metagenomics 
Targeted-amplicon sequencing 
ÅTaxonomical assignment 

ÅRelative quantification 

ÅChange over time 

 

Shotgun metagenomics 

ÅTaxonomical assignment 

ÅRelative quantification 

ÅChange over time 

ÅGenomes 

ÅFunctions &  

pathways 
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No Human DNA 
More sensitive 
Less data per sample 
$ 

Human DNA 
Less sensitive 
More data  
$$$$$ 



Indications to pathogen detection by metagenomics 

Cases 

ÅUnknown etiology by classical diagnostic methods 

ÅUnusual clinical presentation 

ÅRoutine use? 
 

Systems 

ÅRespiratory 

ÅNeurological  

ÅCardiac and bloodstream 

ÅGastrointestinal 

ÅUrinary tract 

ÅOcular 

ÅJoint 

ÅΧ 
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First pathogen detections 
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Nakamura 2008 Emerging infect Dis 

34 year old male Negative culture for 
enteric pathogens 

Neg Norovirus PCR Metagenomics: C. jejuni 



Pathogen detection for respiratory diseases 

Å3 patients in ICU with ventilator-associated pneumonia  

 

ÅSample : 6 sputum (pre/post VAP infection), 3 feces 

 

ÅPatient 1 

ÅK. pneumoniae and E. coli were identified from 
sputum, as well as other potential bacteria 

ÅK. pneumoniae also identified in feces (ANI 99.9%) 

 

ÅSputum but not feces enabled to identify the 
pathogens in the two other patients.  

 

ÅEvaluation of the antimicrobial resistance profile 

8 Yan 2016 Am J Respir Crit Care Med 


