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Hotchkiss, Monneret, Payen. 2013

Immuno-inflammatory response to sepsis



Increased infectious events during sepsis-induced immunosuppression

Severe fungal Infections
(Leroy, CCM 2009 ; Hatermink ICM 2003)

Viral reactivation : CMV, HSV
(Luyt, AJRCCM 2007 ; Limaye, JAMA 2008)

Increased nosocomial infections
(Landelle, ICM 2010, Grimaldi ICM 2011)

Decreased clearance of initial infection
(Torgersen 2009)

Aspergillosis ↑ COVID-19

↑ ICU stay

↑ Mortality
(70-80 % of total mortality) 



> 50 published clinical cases 

RCT
(phase I/II)

IFN-g

Anti-PD-1

IL-7

Hotchkiss, Monneret, Payen. 2013



True lifeConceptual

Patients’ heterogeneity 

Next mandatory step = well designed phase III RCT

Monneret et al. Cyto A 2019



Stanski & Wong, Nature Rev Nephrol 2020

one size does not fit all (at all times)

Biomarkers needed for precision medicine / individualized therapy



Innate immunity
- immature neutrophils (CD16low) = ↑
- Deactivated monocyte (mHLA-DR) = ↓ 

Adaptive immunity
- Lymphocyte count (+ subsets) =↓  
- Check point inhibitor (PD-1) = ↑

Accredited Laboratory / Fully Certified Laboratory
(in France ISO 15189 accreditation) for routine care

Available tools at immunology lab
for routine care

Awaiting news from RCT,
=> rescue therapy in the most immunosuppressed patients 

Severe ICU patients
Weeks in ICU
Still worsening
Lack of infection control

Check-up
of immune functions



Woman, 61 yo, burn patient, previously immunocompetent,
Several septic shock during ICU stay
After 2 months => Peri-stomial ulcerations = diagnosis of mucormycosis

Tawik et al., 2022



Lukaszewicz et al., 2022

streptococcal necrotising fasciitis of the left chest wall
+ septic shock

At day 9, transferred to our ICU
=> diagnosis of mucormycosis

Previously healthy 38-year-old female



Lukaszewicz et al., 2021

Results: initiation of IFN- was associated with rapid clinical improvement and fall of viral load 



2022



Tremblay JA et al. 2022

Enrichment strategy improvement = combination of markers

46 % patients => infectedp = 0.002

Day-7 / ICU
mHLA-DR
% immature neutrophils
IL-10 

n = 0

n = 1

n = 2

n = 3



Venet F et al. 2021

Enrichment strategy improvement = combination of mRNA markers



Enrichment strategy improvement = muti-data / multi-omics approach
(signatures / endotypes / trajectories)



Sepsis-induced immunosuppression can be reversed by adjunctive immunotherapy

Biomarkers are available for patients’ stratification (precision medicine / enrichment 
strategy)

Phase III RCT are needed

Approach applicable to first hours (stratification for steroids) 

Multi-omics / data-mining / integrative biology (multi-markers) should provide further 
improvements

Conclusions - Perspectives


