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Antoine Roquilly
University Hospital of Nantes, France
UPRES 3826 Medical University of Nantes, France



Conflicts of interest

* Personnal funding + grants from BioMerieux and Merck



What is a “difficult-to-treat infection”?



Difficult-to-treat infections and Resident bugs ?



Difficult-to-treat infections

Do we need immunotherapies to improve
outcomes of patients with “easy-to-treat infections”?



Antimicrobial therapy and the roof of glass
The example of septic shock

De Jong et al. Lancet Infect Dis 2016



Antimicrobial therapy and the roof of glass
The example of hospital-acquired pneumonia

Ceftazidime-avibactam versus meropenem in nosocomial
pneumonia, including ventilator-associated pneumonia
(REPROVE): a randomised, double-blind, phase 3
non-inferiority trial

Roquilly et al. Clin Infect Dis 2020

Before reco. After reco.
N=600 patients N=669 patients value

Treatment failure 99 (66%) 117 (75%)

Death at day 28 104 (17%) 113 (17%) 0.93



Difficult-to-treat infections

Do we need immunotherapies to improve
outcomes of patients with “easy-to-treat infections”?

YES

mmmmmm) immunotherapy



Immune physiology and sepsis

Lancet Infect Dis 2020



Immune physiology and (?) sepsis (?)

1.1t is critical to differentiate infection of a sterile tissue from
mucosal infection

2. Dysbiosis, a refined concept of mucosal infection physiopathology

Roquilly et al. Lancet respir Med 2019



4 weeks

Host-pathogen interactions: a mutual benefit

Ex. Immune competence

Beura et al. Nature 2016



Host-pathogen interactions: a mutual benefit
Ex. Immunomudulation by antiobitics



We need more knowledge on the mucosal immunity status before
and during mucosal infections to have the full picture



Immunity and hospital-acquired pneumonia
defect in myeloid / NK cells interactions
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Immunity and hospital-acquired pneumonia
Production of IL-12 by DCs is decreased during HAP

Roquilly et al. PLoS one 2013

Roquilly et al. Immunity 2017



Immunity and hospital-acquired pneumonia
IL12 treatment restored IFNg production by NK cells function in vitro

Roquilly et al. Clin Immunol 2015



Immunity and hospital-acquired pneumonia
Capacity of phagocytosis by AM is decreased during HAP

Roquilly et al. Nature Immunol 2020



AMs programming is not induced by the pathogens but by 2ary
mediators of the inflammatory response



Acquired-immunosuppression during sepsis
An active process



Treatment of infections
What can immunotherapies currently afford to the clinicians ?



Mucosal immunity
time for a reappraisal of the physiopathology !

Restauration of the
In couples quarrels, o
symbiosis
no party is innocent !



Modulation of the microbiome to restore symbiosis
Correction of the bacterial metabolic functions

Risk of Mechanical ventilation in children with bronchiolitis Stewart et al. AJRCCM 2017



Modulation of the microbiome to restore diversity
microbiota transplantation to increase diversity



Immunomodulation: steroids for septic shock
. more than immunosuppressors ?

Annane et al. NEJM 2018



Immunomodulation by steroids
. more than immunosuppressors ?

Kel et al. AJRCCM 2003



Immunomodulation by steroids
. more than immunosuppressors ?

Asehnoune et al.
Lancet Respir Med 2014

Roquilly et al.
JAMA 2011 Asehnoune et al.
BMJ 2021



Host-targeted approaches for the treatment of infections
Boosting immunity - the future ?

Francois et al. JCl exp 2018



Immunotherapies as a rescue therapy
Interferon-y (Imukin ©)

Lancet Infect Dis 2021



Host-targeted approaches for the treatment of infections
Boosting immunity - the future ?

rHulL-12 or rHulFN-y for the treatment
of HAP in ICU patients
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Dysbiosis and treatment of mucosal infections
. a therapeutical revolution

Antibiotherapy

Aggravation of the
microbiome failure
Selection of
resistant bacteria
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Further reduction of the
host-microbes interactions

Roquilly et al. Lancet respir Med 2019




Dysbiosis and treatment of mucosal infections
. a therapeutical revolution

Commensal-derived Microbiome
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Normalization of the
host-microbes interactions

Steroids

Roquilly et al. Lancet respir Med 2019




Boosting tolerance or immunity ?



Precision medecine
Integration multi-omics pour biomarqueurs

Langelier PNAS 2018
Man et al. Lancet Respir Med 2019 ger



Precision medecine
Integration multi-omics

Lancet Respir Med 2019
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