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1870-1904 « Sepsis is defined as life-threatening organ dysfunction caused by

a dysregulated host response to infection.

ppocrates uses the term sepsis meaning

« Organ dysfunction can be identified as an acute change in total
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Pro-inflammatory immune response

Counter-regulatory immune response

Beneficial effects

Local activation of
defensins and cytokines

Activation of phagocytosis
and killing of cells

Local endothelial activation for
increased cell recruitment

Regulation and control of inflammation

Increase in tissue repair

Organ dysfunction
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Is “pre-sepsis” the new sepsis? A narrative
review

Masl Lemoinet, Jullen Goret?, Maria Mamani Matsuda®

Définitio Physiopathologie

Patient withlow  Patient with normal Exacerbation
reserve Risque d’identifier des patients of comorbidity
présentant un risque de déces :
] * secondaire aux comorbidités
3 (potentiellement non connues)
g Sepelsonnet * ou al'effet direct de l'infection sur
High intensity I'organe (plut6t qu'a une réponse
fectious tri 2 e s N
meshoun i dérégulée a l'infection) Direet
effects of Dysr:glsllated
Time after infection 0
- N " infection onset response
®
La phase de pré-sepsis correspond a la réponse de I'héte immédiatement aprés le contact avec un micro-organisme. L'intensité
et la durée de cette réponse varient en fonction de la sensibilité de I'héte et de I'agent pathogéne. Lorsque le point d'équilibre
est dépassé, le sepsis se déclare, érisée par une défail iviscél BMJ 2023;382:e075585
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Sepsis and Septic Shock

Nuala ). Meyer, M.D., and Hallie C. Prescott, M.D.
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Among 2,108 bacteremic patients with sepsis, the hyperinflammatory subphenotype was strongly
predicted by the identity of the pathogen, specifically gram-negative members of the
Enterobacterales order (E. coli, Klebsiella spp.).

J Clin Invest. 2026;136(6):e197346
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Among patients with the same species of pathogen (E. coli [n = 161], S. aureus [n = 240]), the
hyperinflammatory subphenotype was strongly predicted by anatomic site of initial infection

J Clin Invest. 2026;136(6):e197346
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Immunosuppression induite par le sepsis
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Features: Features:

+ Metabolic switch from oxidative phosphorylation to aerobic glycolysis | +D of od) ytokin
(Warburg effect) i
+Expression and production of proinflammatory cytokines . y (9. PD-1,

+ROS production PD-L1,CTLA-4)

+ Autonomic nervous system activation «Histone 3 lysine 9 dimethylation (H3K9me2)

«Shift from Th1 toTh2 cells

« Expansion of regulatory T (Treg) lymphocytes

+ Defects in all major metabolic pathways: glycolysis, oxidative
phosphorylation, and p-oxidation

Annu. Rev. Physiol. 2022. 84:157-81
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Defining trained immunity and its role
in health and disease

Mihai G. Netea®'#5%, Jorge Dominguez-Andrés'2, Luis B Barreiro*,
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Nat Rev Immunol. 2020 Jun;20(6):375-388
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Long-term Host Immune Response Trajectories Among Hospitalized
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Sepsis-induced immune dysfunction: can immune
therapies reduce mortality?

Matthew . Delano’ and Peter A. Ward®
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Personalized Hemodynamic Resuscitation Targeting Capillary Refill Time [Losscibarrec function)
in Early Septic Shock
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Crit Care Med. 2026 Apr 1;54(4):725-812

Définition

- @ Vasopressors
Traitements de support 16 hours after
onset

@ Norepinephrine

Physiopathologie

@ Enteral
feeding

@ Insulin
therapy

© Deep
sedation

O/
Several liters initially
© S @ Lung
protective
ventilation

© Goal oriented
therapy (
© EGDT
Early goal directed
therapy

BMJ 2016; 353 doii: https://doi.orq/10.1136/bmj.i1585

“ ORIGINAL ARTICLE ”

Initiation Strategies for Renal-Replacement
Therapy in the Intensive Care Unit

Critéres d’inclusion:
* AKI compatible with a diagnosis of acute tubular necrosis in the context of ischemic
or toxic injury
* KDIGO stage 3 acute kidney injury
* Invasive mechanical ventilation or catecholamine infusion

Critéres d’exclusion:
*  Urée > 40 mmol/L
* Potassium >6 mmol/L
*  pH<7,15 (acidose métabolique pure ou mixte avec Paco2 > 50 mmHg

* Acute pulmonary edema due to fluid overload responsible for severe hypoxemia
requiring an oxygen flow rate > 5 L/mn or Fi02>50%

N Engl J Med. 2016 Jul 14;375(2):122-33

“ ORIGINAL ARTICLE ”

Initiation Strategies for Renal-Replacement
Therapy in the Intensive Care Unit

Critéres d’initiation de I’'EER:

* Une insuffisance rénale KDIGO 3 avec oligurie ou anurie persistante pendant plus
de 72 heures ;

* Urée > 40 mmol/L;

* Potassium > 5,5 mmol/L malgré un traitement médical ;

* pH <7,15 (acidose métabolique pure (PaCO2<30mmHg) ou acidose mixte (Paco2
> 50 mmHg sans possibilité d'améliorer la ventilation alvéolaire) ;

* (Edeme pulmonaire aigu secondaire a une surcharge hydrosodée responsable
d'une hypoxémie sévere (débit d'oxygéne > 5/min ou Fi02>50% en ventilation
mécanique pour maintenir une Sa02>95%) malgré un traitement diurétique.

N Engl J Med. 2016 Jul 14;375(2):122-33

“ ORIGINAL ARTICLE ”

Initiation Strategies for Renal-Replacement
Therapy in the Intensive Care Unit
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N Engl J Med. 2016 Jul 14;375(2):122-33

“ ORIGINAL ARTICLE ”

Initiation Strategies for Renal-Replacement
Therapy in the Intensive Care Unit

Delayed strategy
o

Replacement Therapy
-

P<0.001

Proportion Free from Renal-

Early strategy

————— 1
1 2 3 4 5 6 7 8 1216 20 24 28
Days
No. at Risk

Early strategy 311 4 3 3 311000
Delayed strategy 308 268 229 192 153 135 118 105 92 61 39282113

N Engl J Med. 2016 Jul 14;375(2):122-33
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Duration of hypotension before initiation of effective antimicrobial
therapy is the critical determinant of survival in human septic shock*

Anand Kumar, MD; Daniel Roberts, MD; Kenneth E. Wood, DO;
Satendra Sharma, MD; Robert Suppes, BSc; Danel Feinstein,
David Gurka, MD; Aseem Kumar, PhD; Mary Cheang, MSc

Bruce Light, MD; Joseph E. Parril, MD;
1D; Sergio Zanotti, MD; Leo Taiberg, MD;
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Crit Care Med 2006 Vol. 34, No. 6
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Door-to-antibiotic time and mortality in patients with sepsis: Systematic
review and meta-analysis™
Ling Yan Leung ', Hsi-Lan Huang "', Kevin KC Hung *', Chi Yan Leung ", Cherry CY Lam"*,

Ronson SL Lo", Chun Yu Yeung”, Peter Joseph Tsoi ™, Michael Lai*, Mikkel Brabrand",
Joseph H Walline", Colin A Graham
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Shock is present Shock is absent

Sepsis is definite
or probable

ideally within 1 hour of
recognition

Administer antimicrobials
immediately, ideally within
1 hour of recognition

Rapid assessment* of
Sepsis is possible infectious vs noninfectious

{__causes of acute illness

Administer antimicrobials
within 3 hours if concemn
for infection persists

Crit Care Med. 2026 Apr 1;54(4):725-812

Dé

Association Between Time to Source Control in Sepsis
and 90-Day Mortality

Danil . Tonet, D, S, Matche D el MD;ian'S Zuckeraun,MD:Darie £ Holl D, MDY, MFHSc
pu it o, MO Sc

Méta-analyse de 11 articles:

+ Mortalité a court terme (jusqu'a 90 jours): RR
0,70 (IC 95%, 0,51-0,95, certitude trés faible)
Mortalité a 1 an: RR 0,80 (IC 95%, 0,71-0,95,
certitude trés faible)

Durée de séjour en USI: Différence moyenne de
2,4 jours de moins (IC 95%, 6,3 jours de moins a
1,5 jours de plus, certitude tres faible)

Durée de séjour hospitalier: Différence moyenne
de 1,1 jour de moins (IC 95%, 8,5 jours de moins
a6,3 jours de plus)

Crit Care Med. 2026 Apr 1;54(4):725-812; JAMASurg. 2022;157(9):817-826
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Modulation de la
réponse de 'héte

© Anti-PD-LNL, L7
© GMCsF
© Anti-C5a O PNy

eBioMedicine 2022;86: 104363

Définition
Target Strategy References
Lps/Endotoxin HAIA Zioger et al,, 1991
£5501 Bunnel et al, 2000
AntiCD14 Reiohart et ., 2004
Ertoran Opaletal, 2013
Polymyxin B Payen etal., 2015
Modulation de la conjugate
réponse de I'héte: Endocrinopathy ;f:w»mum Bone ot i, 1989
une longue liste d’échec Hypercoaguiabilty Activated Protein C
IDisseminated Intravascuier
Coaguiation (DIC)
Antitrvombin
Heparin
Tvombomodin Haghwara et a, 2016
Oytokines At TN Tracey etal 1967
L1 receptor Fiher ot al. 1904
Antagonists
Soluble TNF-a receptor  Boreh et l, 1996
Dacerhein etal, 2012
Ecosanoids Touprofen Bemard et al., 1997
Nitic Oride LAMMA Petros et al, 1994
Oxicatve Stress Stating Patoletal, 2012
Selenium Sl etal, 2014
NI-Kb Transcription Curcumin 2Znong et al., 2016
Apoptosis. Caspase inhibitors Weber et al., 2009

03t 708 8k ool /ol e e ki Copea|
o have a centra roe in infammation (Mandal o al. 2016)

oo Ciais Front. Cell Dev. Biol. 7:108.
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iopathologie Traitement

5 endotypes:

* « neutrophilic-suppressive »
(associated with neutrophil
activation and immune suppression)
+ «inflammatory »

(increased proinflammatory
response)

* «innate host defense »
(interleukin signaling)

* «interferon »

(increased IFNa, IFNB, and IFNy)
+ «adaptive »

(increased adaptive immunity

EBioMedicine . 2022 Jan:75:103776.

n Physiopathologie Traitement

Targeting both: The IMMUNOSERP trial

Phase 2b, 6 countries, 33 sites
N= 280 patients with sepsis
pneumonia or primary bacteremia

Primary outcome: decrease in mean SOFA score
(days 2-9 compared to day 1) by > 1.4 . g:ﬂfn:nﬁmmrigow

Feritin 4420 ng/ml AND ferritin <4420 ng/ml
{ ) 1

Kotsaki A, et al. BMJ Open 2022; 12: e067251.

opathologie

ACHIEVEMENT OF THE PRIMARY ENDPOINT
21.4-point decrease of mean SOFA score by Day 9

‘Standard care + Placebo ‘Standard care + Precision Immunotherapy

50 OR 2.48 (95% Cl 1.42-4.32)
p=0.002
40
_é:m
520
®

Définition Traitement

SECONDARY ENDPOINT: Improvement of immune
dysfunction and infection resolution

HR: 2.38 (95% Cl: 1.50-3.77)
p<0.0001

% of patients with reversal of sepsis-
induced immune dysfunction
s

Définiti

Physiopathologie Traitement

Filtration des cytokines

[ PRO_ ] [ ANTL ]
[Endotoxin fragrments (% 100Kd) |
1L-6 soluble receptor (B5Kd) ................ccooevevvveeererreeenreenes
TNF-a (T) (T=51 Kd) IL-1 soluble receptar (50Kd)
1L-10 (40 Kd)
S-TNFR-II (33 Kd)
cut-off point S-TNFR-1 (30 Kd)
- T We(26kay — — — T T T T T T T T T T o
IL-1ra (22 Kd)

TNF -a (M) (M:17.5 Kd) _IL-1b (17 Kd))




Modulation of chemokine gradients by apheresis
redirects leukocyte trafficking to different
compartments during sepsis, studies in a rat
model

Zhi-Yong Peng'2, Jefery V Bishop?, Xiao-Yan Wen'”, Michele M Eer'?, Feihu Zhou'%, Anan Chuasumwan'

Melinda ) Cane’, son E Devlin, A Mot Kaynar Kol S, Francs P, Rober S Parer
Giles Cermont'£5%, Willam ) Federspiel 4 and John A Kelm' 244

2014

Before blood purttication After blood purfication

Infectedtissus (e.g. abdomen, lung...)

CytokinelChemakine
concentraton gradient
fromplesmato
infoctedbssue

i
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Blood compartment

Olivier Joannes-Boyau
Patrick M. Honoré
Paul Perez

Sean M. Bagshaw
Hubert Grand
Jean-Luc Canivet
Antoine Dewitte

High-voli versus

haemofiltration for septic shock patients
with acute kidney injury (IVOIRE study):
a multicentre randomized controlled trial

2013

patients en choc septique et Insuffisance rénale

\ \

l Dose catécholamine | |- Oligurie < 0.5 ml/kg/h
(Nad) Ou > J—
Randomisation sous 5ug/kg/m de - créatinine X 2
24h Dopamine RIFLE Injury
(choc septique
précoce) D28

D90

Olivier Joannes-Boyau
Patrick M. Honoré
Paul Perez

Sean M. Bagshaw
Hubert Grand
Jean-Luc Canivet
Antoine Devwitte

High-volume versus standard-volume
haemofiltration for septic shock patients
with acute kidney injury (IVOIRE study):

a multicentre randomized controlled trial 2013

Early High-Volume Hemofiltration versus Standard Care for
Post-Cardiac Surgery Shock
The HEROICS Study

‘Alain Gombes', Nicolas Bréchot', Julien Amour®, Nathalie Gozic?, Guilaume Lebreton*, Catherine Guidon®,
Elie Zogheib®, Jean-Claude Thranos”, Jean-Christophe Rigal®, Olivier Bastien®, Hamina Benhaoua'®, Bemard Abry'",
Alexandre Ouattara’?, Jean-Louis Trouillet', Alain Mallet®, Jean Chastre", Pascal Leprince*, and Charles-Edouard Luyt!

patients en post-chirurgie cardiaque

2015

Probability of survival (%)

The HEROICS Study

Alain Combes’, Nicolas Bréchot', Julien Amour?, Nathalie Cozic®, Guillaume Lebreton*, Catherine Guidon®,
Elie Zogheib®, Jean-Claude Thiranos’, Jean-Christophe Rigal®, Olivier Bastien®, Hamina Benhaoua'®, Bernard An'y“
Alexandre Ouattara'?, Jean-Louis Trouilet, Alain Mallet’, Jean Ghastre", Pascal Leprince*, and Gharies-Edovard Luyt!  2(01 5

100
P =0.72 by log-rank test

80 -
Standard Care

60 -
Early HVHF

40 -

20 -
0 T T T T T T T T 1

0 10 20 30 40 50 60 70 80 90
Follow-up (days)

CRITICAL CAR!

injury: a systematic review and meta-analysis

Fdward Clark”%, Amber O Molnar"?, Olvir Joannes-Boyas, Patrick M Honoré”, Lindsey Sikora®
and Sean M Bagshan®™

100
P=0.94 N
s o l Dose catécholamine
u Nad ou Adre
R Standard Volume Randomisation sous
V s 24h
I
E High Volume / \
25
80 ml/kg/h
0 20 40 60 80 100 |
Jours 58
Early High-Volume F versus Care for . . . . .
Post-Cardiac Surgery Shock High-volume hemofiltration for septic acute kidney

2014
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Figure 2 Forest plot for odds of 28-day mortality.

Annals of Translational Medicine, Vol 8, No 7 April 2020 Pago7of 10
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Figure 4 Forest plot of comparison in relative risk of mortality




Timing of Renal Support and Outcome of Septic Shock and Acute
Respiratory Distress Syndrome 2018
A Post Hoc Analysis of the AKIKI Randomized Clinical Trial

Stéphane Gaudry'?, David Hajage™**, Frédérique Schortgen®, Laurent Martin-Lefevre’, Charles Verney',

Bertrand Pons®?, Eric Boulet™®, Alexandre Boyer'", Guillaume Chevrel'?, Nicolas Lerolle™, Dorothée Carpentier',

A
Septic Shock

—— Early RRT (N=174)
—— Delayed RRAT (N=174)

Overall survival (%)

0.2 HR =1.01[0.75;1.36]

T ™
[ 7 14 21 28 35 42 49 56 60
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Polymyxin B membrane

]
Polymyxine B

Endotoxin

@ patients avec %eritonite et chirurgie

l Recours aux vasopresseurs

(Noradrenaline)
2 heures aprés chirurgie

/
/

Standard

Early use of polymyxin B hemoperfusion ?Eﬁxﬁg
in patients with septic shock due to peritonitis: e Cuir tuiawevic
a multicenter randomized control trial Toton Povtecher

Olivier Joannes-Boyau
Laurent Martin-Lefevre

w00 2015

— HP—PMX: N = 119 Deaths = 40
— - Standard: N = 113 Deaths = 27

& P = 01067

Cumulative Incidence of Deaths
8

03 6 9 121518 212427 30 3 3 99 42 45 48 51 54 57 60 63 65 69 72 75 78 &1 84 87 90

Days from Randomisation

patients with sepsis

Positif EAA test (endotoxins)

D28

Standard D90

Effect of Targeted Polymyxin B Hemoperfusion

on 28-Day Mortality in Patients With Septic Shock

and Elevated Endotoxin Level

The EUPHRATES Randomized Clinical Trial 2018
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HR 405 (95%C11.71.9.58)

Endotoxic Septic Shock is associated with:

= 1 Mortality risk (60% @ 28D)
. B0 » » “ » 0
Oays

+ POLYMYXIN Based Endotoxin Adsorption

Définition Physiopathologie
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(Tigris): a multicentre, open-label, Bayesian, randomised,

controlled, phase 3 trial
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2 of septic shock with high endotoxin activity and multiorgan faiure, is tuet sopetis 06
ught 10 identify the effect of endotaxin removal from the blood with

a2y 2026
Nt 1016
220 20600060

Endotoxic septic shock defined by
high endotoxin activity and

multiorgan failure,

polymyxin B haemoadsorption
was assotiated with a high
probability of lower mortality at 28

days and 90 days

Clinical variables
09, SBP, tomp,labs, HA

Biomarkers
0. 1L6, STNFR1, ANG2
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J Clin Invest. 2026,136(6):€203658
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ImmunoConcEpT\

The ImmunoConcEpT lab focuses on the immune system and its

involved in this field on the

it regroups most

Bordeaux campus.

IMMUNOLOGY from CONCEPT and EXPERIMENTS to

TRANSLATION

Team 1

Vulnerability and ageing of the
immune system

Team 3

Immunology of Cancer and
Inflammatory Diseases

Team 2
Origins and pathogenesis of
Autoimmune and Inflammatory
disorders

Team 4

Conceptual Biology and Medicine




