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What for ?



Optimized antimicrobial therapy to solve the problem ?

Lagarde et al. JAC 2023



Treatment failure : a worldwide matter



Treatment failure : a worldwide matter



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Personal unpublished data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



Personal unpublished data

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 



One fits all ?

In vivo investigation 
of host-microbiome 

interactions

Pneumonia Phenotypes
Endotypes



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Personal unpublished data



Personal unpublished data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Personal unpublished data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



Personal unpublished data

Hospital-acquired pneumonia heterogeneity
In silico simulation to predict response to treatment



The interact project - Outcomes

o Mission: to better understand the regulation of a vital CHECKPOINT for mucosal inflammation regulation.

o Vision: revolutionising severe pneumonia treatment

 New therapeutical targets / potential drug intervention (IP valorisation/start-up)

 Biomarkers for personalised, non-antimicrobial treatment 

 Multicenter randomized clinical trials for validation (Roquilly et al. JAMA 2021, 2023, BMJ 2021)

Roquilly et al. Lancet Respir Med 2019



Severe Hospital acquired pneumonia and precision medicine
Toward SHAPe platform trial

Inclusion criteria : Severe Hospital-acquired Pneumonia

Primary outcome : clinical cure and ACM day 28

Metabolite-risk classification / 
immuno-risk classification for study arm eligibility

PHOENYCS 1

Interferon-g 
vs. placebo

Baricitinib
vs. placebo

PHOENYCS 2

Probiotic

Dimethyl fumarate

Optimal antimicrobial therapy

Aero-SHAPe
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