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What for ?



Optimized antimicrobial therapy to solve the problem ?

Poulain et al. ACCPM 2024

Roquilly et al Eur Resj J 2016



Optimized antimicrobial therapy to solve the problem ?

Lagarde et al. JAC 2023



Treatment failure : a worldwide matter

Martin FP et al Intensive Care Med 2025



Treatment failure : a worldwide matter

Martin FP et al Intensive Care Med 2025



An incomplete understanding of the pathophysiology ?
Weak association between clinical and microbiological cures

Torres et al. Lancet Infect Dis



Dysbiosis, a refined concept of mucosal infection physiopathology

Roquilly et al. Lancet respir Med 2019



Respiratory microbiome and pneumonia



Respiratory microbiome alterations in ICU patients



Respiratory microbiome alterations associated with HAP



Human readable signature



Live S. mitis 

vs dead (HK or UV)

Personal unpublished data
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Effects of a single commensal bacterial taxa as a proof of concept



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

Personal unpublished data
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How does it work ? 
Bacteria-bacteria interactions
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How does it work ? 
Bacteria-immune cell interactions



Metabolic activity of S. mitis is key 



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

Associated with metabolites
Lactate acid
+ other (??)

Roquilly et al. Lancet respir Med 2019

Proposed innovative therapeutical solution



Microbiome enrichment to boost immunity
Proof of concept in humans 

Mitsi et al. AJRCCM 2019



Microbiome failure
Proof of concept in humans 



Immune therapy and pneumonia



Lancet Infect Dis 2020

Immune pathophysiology and sepsis



Interferons – off the shelf drugs for sepsis

Platanias, Nature Rev Immunol 2005

Nature Med 1997



Anti-interferon signalling drugs – off the shelf drugs for sepsis

Salas, Nature Rev Gastroenterol 2020

Tanaka, Nature Rev Rheumatology 2022



Boosting tolerance or immunity ?



Epigenetic reprogramming of myeloid cells in ICU, immunosuppression 
or hyper-reactive trained immunity ?

Dr Broquet (Nature Immunol 2024)



Type I Interferon for severe infections



Roquilly, et al Intensive Care Med 2023

Type II Interferon for the prevention of hospital-acquired infections 



Anti JAK kinase inhibitor and COVID-19 pneumonia



Anti JAK kinase inhibitor and COVID-19 pneumonia



One fits all ?

In vivo investigation 
of host-microbiome 

interactions

Pneumonia Phenotypes
Endotypes



Hospital-acquired pneumonia heterogeneity
And response to antimicrobial therapy



Hospital-acquired pneumonia heterogeneity
Temporo-spatial modelisation of host-microbiome interactions

Personal unpublished data



Personal unpublished data

Hospital-acquired pneumonia heterogeneity
Metabolomic for HAP prediction 



Personal unpublished data

Hospital-acquired pneumonia heterogeneity
External validation



Conclusion

o Hospital-acquired pneumonia : dysbiosis (microbiome failure + hyperinflammatory)

o Antibimicrobial therapy failure ➔ is not an indication to pursue/broaden antimicrobial therapy

Roquilly et al. Lancet Respir Med 2019
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