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Immunoparalysie post-sepsis : mythe ou réalité ?



1. Les raisons du mythe ?

2. Mythe ou réalité ?

3. Immunostimulation est-elle une chimère ? 

Questions  
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Singer et al., JAMA 2016

Sepsis definition
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Sepsis treatment
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Adjunctive therapy



Uncontrolled

inflammatory 

response

Adjunctive therapy in addition to symptomatic treatments : anti-inflammatory drugs
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Failure of clinical trials testing anti-inflammatory therapies



Ranieri et al. 2012
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Seeds for a new paradigm



Medzhitov et al., Science 2012



2009



Are septic patients really immunosuppressed ?

Do septic patients present immune alterations ? 



At day 7, persitence of elevated % of immature neutrophils

Is associated with 28-day mortality



MDSC ?



MDSC: novel cells of interest in sepsis

Animal models 

Landoni 2016, Clinical Science

Llitjos 2016, J Pathol

McPeak 2017, Infect Immun

McPeak 2017, J Leuko Biol

Clinics
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- Multivariate analysis (including usual confounding factors):
SOFA, SAPSII, Intubation, catheterization

- Competitive risks analysis

Landelle et al., 2010



Survival curves stratified on

mHLA-DR at 30 % at days 3-4

(n = 120 patients)

Multivariate analysis : mHLA-DR is an independent predictor of mortality (OR = 9)

(after adjustment for usual clinical confounders : SAPS II, SOFA, comorbidities…)

Monneret et al., 2006
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Grimaldi  et al., 2009



Myeloid cells (summary)

Venet & Monneret, 2018
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(< 600)

absence
(>1200)

=> Day 4 total lymphocyte count



Ly increase between baseline and day 3



Jβ

Septic shock (at diagnosis)

Healthy volunteerVβ

Relative
Intensity

Venet et al., Crit Care Medicine (2013)
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p = 0.006

Marked decreased TCR diversity independently of lymphopenia

(hTRB VJ combinatorial diversity assessed by qRT-PCR) 



Loss of lymphocyte fonctions: proliferation / cytokine release 

sepsis

controls
Venet et al., J Immunol 2012

Letessier et al., Cytokine 2017



Incrased inhibitory checkpoints 



2011

Associated with:

- 28-day mortality

- Nosocomial infection

- Decreased proliferation



The « exhausted » lymphocyte phenotype in sepsis

Streeck, J Infect Dis. 2010



Lymphoid cells (summary)

Venet & Monneret, 2018



Blood Macrophages (lung, spleen)

Boomer et al. 

Lymphoid organs are also affected (post-mortem biopsy) : spleen, lungs (+ circulating blood)

What about (lymphoid) organs ?



Faivre et al., 2016
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Thymus



Adapted from Chaudhry HS, J Immunol 2017

SEPSIS



Summary



Summary



Immunosuppression is defined by the association

altered immune function + increased risk for infections

- Quantitative and /or qualitative

- Whatever the fonction

- Whatever the cause

(i.e.,  immune system’s ability to fight infections is compromised or entirely absent)

Definition of immunosuppression



Does this definition fit with septic patients ?
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Yes (and mortality)



Consequences of 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)



According to definition

septic patients are immunosuppressed



According to definition

septic patients are immunosuppressed

Immunodépression induite par le sepsis



Median discharge = 11 days



Slide courtsey : P. Pickkers 

Projet séduisant, mais irréalisable ; idée vaine qui n'est que le produit 

de l'imagination (http://www.larousse.fr)

Immunostimulation et sepsis = chimère ?







Principles of immunotherapy

Antibiotics



Principles of immunotherapy

Antibiotics

Rejuvenate / stimulate

immune cells



2013

Restoring innate response



2013

Restoring adaptive response



GRID study - GM-CSF trial in septic shock (PHRC national, CHLS). Septic shock patients with the

lowest mHLA-DR values will receive either a placebo or GM-CSF. Evaluation criteria: decreased rate

of HAI in GM-CSF-treated group. 488 patients to be included (NCT02361528).

Current trials

IRIS-7 (NCT02640807)

GRID (NCT02361528)

IRIS 7B study - rhIL-7 in septic shock (phase II trial, Prof. R. Hotchkiss, St-Louis, USA). rhIL-7 in

patients with severe lymphopenia after septic shock. Evaluation criteria: safety issues, restoration of

immune functions (lymphocyte count, mHLA-DR). 30 patients to be included (NCT02640807). A

phase III study is ready to start once first study will be completed (350 patients).

ANTI PD-1
A Phase 1b/2a, Randomized, Double-Blinded, Placebo-Controlled, Multicenter Study to Evaluate the

Safety, Tolerability, Pharmacokinetics and Pharmacodynamics of BMS-936559 in Subjects With

Severe Sepsis (13 centers, 220 patients to be included)



IL-7

Increases cell

adhesion 

molecules

Restores ability

of T cells to make IFN-

γ. 

Increases proliferation

Decreases apoptosis

Increases T cell receptor 

diversity.

Decreases

T cell 

exhaustion.

IL-7 acts at multiple levels

to improve functionality

of CD4 and CD8 T cells

and secondarily

adaptive immunity.

IL-7 offers

a new approach

to infectious disease.



Chimère ou réel espoir ?  
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