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Sepsis definition

Introduction Materials and Methods Results Discussion
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Rudd et al. Lancet 2020

In 2017 ~ 50 million cases of sepsis worldwide
11 million sepsis-related deaths

1st cause of death in ICU



Immune response to sepsis

Introduction Materials and Methods Discussion

Adapted from Cao, YU and Chai
Cell Death Dis. 2019

80%	mortality

20%	mortality Need for a better understanding of 
mechanisms leading to sepsis-induced 

immunosuppression
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4Adapted from Delano & Ward, JCI, 2016

Inflammation & immune 
alterations

Introduction Materials and Methods DiscussionResults
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Link between MDSC & 
NLRP3 inflammasome

Introduction Materials and Methods Discussion

J Immunol 2014

Proceedings of the National 
Academy of Sciences, 2021
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J. Exp. Med. 2017

Results



Hypothesis and methodology

Immune alterationsNLRP3 activation
SEPSIS

Hypothesis : 

Cellular level Systemic level MDSC

ICU Admission

D0/D2 D3/D5 D7/D9

COVID-19 & Septic shock
Controls

Retrospective work

Prospective work

Introduction Materials and Methods Results Discussion
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Prospective study methodology

Sepsis-induced immune alterations
- mHLA-DR expression à m-MDSC
- LOX1+ PMN-MDSC

NLRP3 inflammasome activation

• Plasma cytokines: IL-1β, IL-18
• Related: IL-1RIIs & IL-1Ra

ICU Admission

Survival at D28

D0/D2 D3/D5 D7/D9

n= 15 Controls 
n= 15 COVID-19 ICU patients
n= 17 septic shock patients

Introduction Materials and Methods Results Discussion
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Inflammation & immunosuppresion

Introduction Materials and Methods Results Discussion

* p < 0.05
** p < 0.01
***p < 0.001
Mann–Whitney U test 

Standard parameters of 
septic patients :
ü Hyperinflammation
ü Immunosuppression
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Early inflammatory
response

Delayed immune 
alterations



NLRP3 inflammasome activation

Introduction Materials and Methods Results Discussion

* p < 0.05
** p < 0.01
***p < 0.001
Mann–Whitney U test 

Hyperactivation of 
NLRP3 inflammasome

Correlations persistent NLRP3 inflammation 
and immunosuppression at D7 : 

§ IL-18 & LOX-1 PMN-MDSCs : r=0.57, 
p=0.059

§ IL-1R2 & mHLA-DR : r=-0.66, p=0.012
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Persistent NLRP3 inflammasome 
activation is associated with

immune alterations



REALISM study

Immune alterations characterization : 
• Broad transcriptomic analysis à NLRP3 related genes : 

Healthy volunteers 
(n=175)

Septic patients 
(n=107)

Available samples
D1-D2 : n = 92 
D3-D4 : n = 99
D5-D7 : n = 94
& late sampling 

Unsupervised clustering : 
§ Survival
§ Immunosuppression

Introduction Materials and Methods Results Discussion
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IL-1R2



IL-1R2 kinetic
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NLRP3 inflammasome activation
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* p < 0.05
** p < 0.01
***p < 0.001
Mann–Whitney U test m
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Conclusion

Introduction Materials and Methods Results Discussion
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Conclusion Perspectives

NLRP3 inflammasome activation and its persistence :
associated with marked immunosuppression and increased
mortality rates.

Identifying endotypes à could hold important clinical
implications for the management of sepsis

Pathophysiological explorations : Mice models of sepsis
- NLRP3 KO mice
- Mice treated with inflammasome inhibitors

Results submitted for publication 

TRANSLATIONAL

RESEARCH

Repurposing therapies focused on this inflammatory pathway
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NLRP3 inflammasome activation
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* p < 0.05
** p < 0.01
***p < 0.001
Mann–Whitney U test 

p=0.0016
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Parallels between LOX-1 PMN-
MDSCs and immature PMN

Introduction Materials and Methods Results Discussion

* p < 0.05
** p < 0.01
***p < 0.001
Mann–Whitney U test 
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