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Dérégulation de la Dysfonctions

Infection . ~
réponse de I’hote d’organes
-Diagnostic I I
-Anti-infectieux " Traitements de support
-Controle de la sourc :

Singer M et al. JAMA 2016;315:801-10.



Stiel L et al. Ann Intensive Care 2024;14:137.



‘Hyperinflammation’

‘Immunoparalysie’
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Slim MA et al. Crit Care 2024;28: 183.



Slim MA et al. Crit Care 2024;28: 183.



Tres peu
— de résultats
probants

Slim MA et al. Crit Care 2024;28: 183.



Antcliffe DB et al., Intensive Care Med 2025;51:756-68.



n=62, 6 center

D28 mortality: 32.0 vs. 53.0 %

HR 0.43 [0.20-0.94]
(secondary outcome)

EUPHAS, Cruz DN et al. JAMA 2009;301:2445-52.

n=450, 55 center

D28 mortality: 37.7 vs. 34.5 %
RR 1.09 [0.85-1.39] p=0.49

EUPHRATES, Dellinger RP et al. JAMA 2018;320:1455-63.



JSEPTIC-DIC EUPHRATES
Japanese retrospective cohort, n=1911 |:> n=286 w/ high endotoxin activity on 450

(350 treated w/ PXM-HA) (132 randomized to PXM-HA)
Machine-learning causal forest model Validation.

(Heterogeneity in Treatment Effect)

INR>1.4 or lactate >3 mmol/L

Okawa |l et al. Crit Care 2023;27:245.



Sepsis w/ suspected DICD,
n=741

D28 mortality:
17.8 vs. 21.6 % (p=0.27)
Post-hoc: =1 OF, INR>1.4, (no heparin)

ART-123, Vincent JL et al. CCM 2013;41:2069-79.

Sepsis w/ DICD,
n=800, 159 center

D28 mortality:
26.8 vs. 29.4 % (p=0.32)

SCARLET, Vincent JL et al. JAMA 2019;321:1993-2002.



INR still >1.4 at baseline, n=634/800
(post-hoc)

SCARLET, Vincent JL et al. JAMA 2019;321:1993-2002. SCARLET post-hoc, Francois B et al. Ann Intensive Care 2021;11:53.



Immune sEaEus dS a Elomarker

Critically ill sepsis patient

, Antibiotics
Conventional treatment: .
Intensive care treatment
‘ Investigational immunomodulatory treatment ‘
Conventional method for Proposed method for
trial enrolment Age trial enrolment
Envi t o :
| Prognostic enrichment | c;:;;fg{gi‘;';s I Predictive enrichment I
Drugs . .
Focus on 28-day mortality Nutrition Focus on immunological derangement
Hijesityl = . Immunophenotyping using Cost
new omics-based technologies I Availabi [ity
\ I Response time
Anti-LPS treatment I Prognostic enrichment I
\ TLR blockade ¥ 1
. . Hyperinflamed Immunosuppressed
Anti-cytokine treatment patients patients
E.g. Macrophage E.g. low HLA-DR expression,
v Activation Syndrome indicating immunoparalysis
FAILED TRIALS INHIBITION OF INFLAMMATION IMMUNOSTIMULATION
(Focused on immunosuppresion (E.g. anti-IL-1B) (E.g. GM-CSF, IFNy, IL-7, anti-PD1)
in patients selected on outcome) I I

v

Clinical efficacy to be determined

Pickkers P, Van der Poll T, Intensive Care Med 2019;45:110-2.



Ferritine
>4420 ng/mL Placebo (N=23)

Ferritine
<4420 ng/mL
ET HLA-DR <5000 R GIEIeR{NERVVA

p=0,002

Giamarellos-Bourboulis EJ et al. JAMA 2026;335:775-86.



W

IFN-gamma-1b

109 patients (200 planned) under MV
w/ at least 1 organ failure
IFN gamma-1b 100 pug x 5 vs. PLA
Stopped for safety.

D28 mortality and/or HAP:

47.3 vs. 30.2 % (p=0.06)
(non-septic patients, CTx)

Roquilly A et al. Intensive Care Med 2023;49:530-44.

iv IL-7

21 patients (40 planned)
Septic shock w/ lymphopenia
(ALCs <900/mm?3 x 2)
Stopped for safety.

Unexpected high [CYT107]
3/15 ARF following administration

Daix T et al. Ann Intensive Care 2023;13:17.



© 7 Duphenotype a 'endotype

Phénotype clinique

regroupement clinique ex: Sepsis sur pneumonie a pneumocoque

Sous-groupes
Appartenance définis par des variables avec cut-offs faisant basculer d’'un

sous-groupe a l'autre.
Ex: gravité basée sur le score SOFA

e Sous-phénotypes
Classement et fiabilité du classement optimisés par analyses multi-dimensionnelles.
Ex: sous-phénotypes anti- ou hyper- inflammatoires

‘Endotypes’
Regroupement selon par des caractéristiques physiopathologiques communes
-> Profils immunitaires du sepsis

© Pr Youenn Jouan.
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Figure 3. Inflammatory Cytokines Across Phenotypes
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Tres peu
— de résultats
probants

Slim MA et al. Crit Care 2024;28: 183.



7 Corticosteroids in septic shock

Probability of Survival

Septic shock + SOFA > 6,
[Hydrocortisone 50 mg x 4/d
+ fludrocortisone 50 ug x 1/d] x7d
n=1241/1280 planned
Median SAPS Il : 56
NE at inclusion 1.1 ug/kg/min

1.0+

0.9
0.8
0.7+
0.6
0.5
0.4+

037 D90 mortality: 43.0vs. 49.1 %
027 RR 0.88 [0.78-0.99] p=0.03

0.1+

0.0 T T T
0 30 60 90

Hydrocortisone+fludrocortisone

P=0.02 by log-rank test Placebo

Days

Annane D et al. NEJM 2018;378:809-18.

Patients Surviving (%)

SIRS + MV + vasopressors,
Hydrocortisone 50 mg x 4/d x 7 d
n=3658 with primary outcome /3800
Median APACHE II: 24.5
NE at inclusion 0.2 ug/kg/min

100+
90+
309 Hydrocortisone

70+ Placebo

] D90 mortality: 27.9 vs. 28.8 %
OR 0.95 [0.82-1.10] p=0.50
104 l::aéa‘;g ratio for death, 0.95 (95% Cl, 0.84-1.07)

Days since Randomization

Venkatesh B et al. NEJM 2018;378:797-808.



7 Corticosteroids in septic shock

Shock resolption tirpe IPDMA: the role of fludrocortisone
(catecholamine sparing)

1.04
0.9 Hydrocortisone+fludrocortisone
0.8+
0.7+
0.6

Placebo

0.54
p<0.001
0.34
0.24
0.14
0.0

Probability of Freedom from Vasopressors

T T T T
0 7 14 21 28
Days

Annane D et al. NEJM 2018;378:809-18.

1004
Hydrocortisone

90+
H 80 Placebo
E 704
§ g 60
£ '*Z' 50
:u 40
£° o p<0.001 : : .
I Pirrachio R et al. NEJM Evid 2023;2(6)
Hazard ratio, 1.32 (95% Cl, 1.23-1.41)
104} P<0.001
0

T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90
Days since Randomization

Venkatesh B et al. NEJM 2018;378:797-808.



Antcliffe DB et al. Intensive Care Med 2025;51:756-68.



T CAP-related septic-shock

APROCCHSS trial, post-hoc

Heming N et al. Lancet Respir Med 2024;12:366-74.



Snijders,
AJRCCM 2010

Percentage of patients not clinically stable

1004 —— Prednisolone
----- Placebo

0 10 20 30 40
Time to clinical stability (days)

~

\_
-

Meijvis,

\ Lancet 2011

AN

—— Prednisone groh

100
—— Placebo group
2
= 075+
2
3
2 HR=133 (1-15-1-50), p<0-0001
5 050
2
=
=8
‘g 0-25
°5 b %
1
Blum ’ Time (days)
Number at risk
Lance t 20 15 Prednisone group 392 37 12
Placebo group 393 63 16
K Figure 2: Kaplan-Meier-curve of time to clinical stability
Wittermans,
ERJ 2021

\_

N\




s 2
4 Y\ oo
45

W o AR

\L AN y

Lucinde RK et al. New Engl J Med 2025;393:2187-97.




Confalonieri,
AJRCCM 2005

PaQ2:Fi02 Ratio
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W

ESCAPe (N=584/1,406) CAPE COD (N=795/1,200)
Death on D 28 6.2% NI 11.9%

Death on D60 16.0% P=0.61 18.0%
Death on D90 9.3% P=0.02 14.7%



W

Death on D 28
Death on D60
Death on D90
MV
Vasopressors
PIS class IV or V

Age (y)

ESCAPe (N=584/1,406)

16.0%

P=0.61

33.0%

13.0%

82.0%
69

18.0%

CAPE COD (N=795/1,200)
6.2% NI 11.9%

| P-0.006
9.3% 14.7%
44.4%
11.6%
82.6%
67



Dlscoraanf El'lalS !

Death on D 28
Death on D60
Death on D90
MV
Vasopressors
PIS class IV or V
Age (y)

Sex ratio

Corticosteroid

Treatment course

Inclusion window

ESCAPe (N=584/1,406), sCAP & HAP

16.0% P=0.61 18.0%

33.0%
13.0%
82.0%
69
26.8

~% MPD 40 mg/d x 7d
peoh then tapered

20 days for all

96 hrs post-admission

CAPE COD (N=795/1,200), sCAP
6.2% P=0.006 11.9%

| P-0.006_
9.3% 14.7%

44.4%
11.6%
82.6%
67
2.27

e HC 200 mg/d x 4-7d
oo then tapered

8-14 days (median: 5 days)

<24 hrs post 1%t severity criterion



Probability of harm: 84.3-98.8%
(depending on the sub-groups)
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Angus DC & REMAP-CAP investigators, Intensive Care Med 2025;51:665-80.



Pitre T et al. Intensive Care Med 2025;51:917-29.



Soumare A et al. Ann Intern Med 2026;179:67-80.



W

(p<0.01)

(p<0.01)
SOFA score

(p=0.003) Dequin PF et al. New Engl J Med 2023;388:1931-41.



Dequin PF, Ramirez JA, Waterer G, Intensive Care Med 2023;49:1397-9.
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IPDMA
CAP and sCAP

~

\_

_/

Smit JM et al. Lancet Respir Med 2025;13:221-33.



PCT, IL-6, STREM-1

o _/

Michels EHA et al. Lancet Respir Med 2026;14:327-40.
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@ 1. Cibler I'héte dans le sepsis est une nécessité biologique — la définition
méme de la maladie l'impose !

A 2. 30 ans d’échecs des essais cliniques parce qu'on n'a pas tenu compte de
['hétérogénéité — le "one-size-fits-all" est condamné !

& 3. Les endotypes donnent enfin les outils pour stratifier & cibler
(ImmunoSep montre que c'est faisable)

©4. La « disease tolerance » est un cadre opérationnel pertinent, pour
endotyper puis cibler, en promouvant le « tissue damage control »

5. Mais le sepsis est un systéme complexe (non-linéaire, dynamique,
émergent), et il reste des défis majeurs scientifiques (compréhension),
technologiques et pratiques (faisabilité des endotypes en routine)

© Pr Youenn Jouan.
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