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Causes of pneumonia : classical view

Colonization from digestive tract

Cross- contamination

Encounter with virulent pathogens



Treatment failures, a false understanding of the pathophysiology?

500.000 HAP every year in Europe
(ECDC 2017)

Roquilly et al. CID 2021
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30% patients

Torres et al. Lancet Infect Dis 2018

30% of treatment failure

Cure at the end of treatment



Pathophysiology and sepsis or sepsis ?

1.Heterogeneity starts by differentiating infections of a sterile tissue 
from mucosal infections

Roquilly et al. Lancet respir Med 2019

2. Dysbiosis, a refined concept of mucosal infection physiopathology



Charlson et al. AJRCCM 2011
OP : OropharynxNP : nasopharynx

Respiratory microbiota
What can we learn ? – healthy lungs



de Steenhuijsen Piters et al. AJRCCM 2016

Exemple of a viral pneumonia (Respiratory Syncitial Virus Infection)

The respiratory microbiota
challenges the concept of the “dominant bacteria” 





The respiratory microbiota
Healthy respiratory microbiome core



Respiratory dysbiosis in HAP patients



Respiratory dysbiosis in HAP patients



Respiratory microbiome top features associated with HAP



Simple respiratory microbiome signature



Simple microbiome signatures for HAP, prolonged MV, ARDS



Robust signatures



Un
de

te
ct

ab
le

Respiratory colonization improve response to pneumonia

Live S. mitis
vs dead (HK or UV)

Personal unpublished data
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S. mitis colonization modulates immune response to E. coli pneumonia
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S. mitis colonization modulates E. coli during pneumonia via TAT system



Heat Shock killed S. mitis are less effective than living S. mitis



Streptococcus mitis (ATCC 49456) supernatant affects E. coli K-12

gènes lsr

gènes bio

gènes prophages

Personal unpublished data

S. mitis-derived products control bacteria growth and activity



S. mitis-derived metabolites

Metabolites with statistically different abundance
between samples and control : n=44



Uninfected E. coli pneumonia

Control
S. mitis colonized

Control
S. mitis colonized

S. mitis changes metabolome in respiratory fluid in vivo
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S. mitis-derived metabolite clusters in vivo
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S. mitis-derived lactate control bacteria growth in vitro
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Proposed innovative therapeutical solution

Probiotic cocktail (dead ?)
Streptococcus mitis
+ other (??)

Associated with metabolites
Lactate acid
+ other (??)

Roquilly et al. Lancet respir Med 2019



Microbiome enrichment to boost immunity
Proof of concept in humans 

Mitsi et al. AJRCCM 2019



Conclusions

• Consider the « site » of infection

• Not only a matter of pathogens… take care of unimportant bacteria

• Commensal bacteria and « immune tolerance »

• Heterogeneity and personalized treatments

• In the future:  tailored symbiotics? 
Symbiosis restauration
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