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Sepsis…tell me who are you?

Hippocrate
- 460 - 470

σῆψις
“Putrefaction”

Avicennes
980 -1037

“Blood rot and 
fever”

1914

“Pathogenic germs invading the 
bloodstream from an infectious 
source and causing symptoms”

1992- 2001
ACCP/SCCM
SCCM/ESICM/ACCP/ATS/SIS

Sepsis: “SIRS + Infection”
Septic shock: Sepsis + VasopressorsSchottmuller



SEPSIS-3

SEPSIS:

Life-threatening organ dysfunction due to a dysregulated host response to infection

Singer, JAMA 2016
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SEPSIS-3

SEPSIS:

Singer, JAMA 2016

Septic shock:

Sepsis +

Vasopressors +

Lactate ≥ 2mmol/L

SEPSIS:

Life-threatening organ dysfunction due to a dysregulated host response to infection



Mechanisms of organ dysfunction? 

Dunser, ICM 2009Varpula, ICM 2005

Hypotension



Mécanismes de la dysfonction d’organe: Hypotension ?Mechanisms of organ dysfunction: hypotension ? 



De Backer, AJRCCM. 2002

Volontaire sain Sepsis

Mechanisms of organ dysfunction: microcirculation



Microcirculation: Definition

• Vessels < 100µm:
Arterioles + capillaries + venules
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Microcirculation: Definition
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Microcirculation: Definition

• Vessels < 100µm:
Arterioles + capillaries + venules

• Surface 4000–7000 m2

• Slow flow

O2 CO2

Exchange function



Microcirculation homeostasis

• Vessels < 100µm:
Arterioles + capillaries + venules

• Surface 4000–7000 m2

• Slow flow

• Microvascular endothelium homeostasis:
- Anticoagulation

Exchange function

Adapted from Joffre, AJRCCM. 2020



Microcirculation homeostasis

• Vessels < 100µm:
Arterioles + capillaries + venules

• Surface 4000–7000 m2

• Slow flow

• Microvascular endothelium homeostasis:
- Anticoagulation
- Rheology 

Exchange function

Reitsma, Pflugers Arch. 2007



Microcirculation homeostasis

• Vessels < 100µm:
Arterioles + capillaries + venules

• Surface 4000–7000 m2

• Slow flow

• Microvascular endothelium homeostasis:
- Anticoagulation
- Rheology 
- “Impermeability”

Exchange function



Microvascular endothelial cells are « innate immune cells »

• Multiple PAMPs/ DAMPs receptor:
- TLRs / TREM-1…
- IL-1βR, TNF-⍺R, …

• Highly conserved

• Redundance 

=> non-specific response to inflammatory stimuli

Adapted from Joffre, AJRCCM. 2020



The regulator of leukocyte recruitment

• Adhesion molecules Up-regulation :
- Monocytes
- Neutrophils
- Platlets

• Rolling – Adhesion 
• Diapedesis- tissue infiltration

• Organ injury

Baseline + LPS

Courtesy of Dr. Nivoit- Pasteur



A switch towards a prothrombotic phenotype

• Pro coagulant:
- Tissue factor expression
- Endothelial MP release
- Decreased AT3
- Decreased thrombomodiulin
- Decreased activated C-protein

• Antifibrinolytic:
- PAI-1 overexpression

Immunothrombosis

Adapted from Joffre, AJRCCM. 2020



Immuno-thrombosis
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• PAMPs and DAMPs disrupt endothelial 
junctions

The substratum of endothelial « impermeability »



TNF

• PAMPs and DAMPs disrupt endothelial 
junctions

• Capillary leak:
Fluids + proteins (albumin)

• Lesional edema
• Ineffectiveness of fluid challenge
• Increased interstitial pressure

• Organ failure

Courtesy of Dr. Nivoit- Pasteur

The substratum of endothelial « impermeability »

LPS



Capillary leak in early and late in septic shock



Microvascular endothelial response to infection is a major driver of 
organ injury
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Mechanisms of organ dysfunction: Inflammation



Déséquilibre de la réponse inflammatoireInflammatory response dynamics
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Daviaud, AIC. 2015

Inflammatory response dynamics



Physiopathology Bedside use



Cutting-edge sepsis ressuscitation in 2025 ! 

Fluids Antibiotics+ +Vasopressors



Target 1: Kill germs and control the source

- Don’t miss the diagnostic

- Hit early

- Hit large

- Think of source control 

Newman-Toker, Diagnosis. 2021

Rate of diagnostic errors and serious misdiagnosis

Sepsis 9.5% (8.2-20.8) 

Spinal abscess 62.1% (54.6-69.2)

Meningitis/encephalitis 25.6% (20.8-30.8)

Endocarditis 25.5% (21.7-29.6)

Pneumonia 9.5% (2.3-14.3)

Serious harms in 16-55%



Target 1: Kill germs and control the source

- Don’t miss the diagnostic

- Hit early

- Hit large

- Think of source control 

Kumar, CCM. 2006



Target 1: Kill germs and control the source

- Don’t miss the diagnostic

- Hit early

- Hit large

- Think of source control 

Kumar, Chest. 2009



Target 1: Kill germs and control the source

- Don’t miss the diagnostic

- Hit early

- Hit large

- Think of source control 

Reitz, JAMA surg. 2022 



Target 1: Kill germs and control the source

- Don’t miss the diagnostic

- Hit early

- Hit Big

- Think of source control 

Reitz, JAMA surg. 2022 



Target 2: Prevent organ dysfunction

• Be fast: golden hour -> MAP >65mmHg 
• Multiparametric evaluation: including perfusion parameters !
• MAP+ CVP + Mottling + CRT + UO ….

• Personalized PPGT ?
Surviving sepsis campaign, ICM. 2022 



Target 2: Prevent organ dysfunction

• Be fast: golden hours
• Multiparametric evaluation: including perfusion parameters !
• Personalized PPGT 
• Be accurate: de-escalation/avoid over resuscitation



What’s should we do next ?

Be smarter !

- Best triage for inclusion in clinical trials 
- Meaningful readouts in RCTs
- Open data sharing platform 

Seymour, JAMA. 2019



What’s should we do next ?

Be smarter !

- Best triage for inclusion in clinical trials 
- Meaningful readouts in RCTs
- Open data sharing platform 

Use future opportunities for bedside real-time sub-phenotyping:
- AI driven clusterization
- Multiplex/ Omics driven approach
- Precision/ Personalized medicine (PK/PD, SNIP, …)

Unleash opportunities for new therapeutics / adjuvant therapies:
- Biotherapies (rDrugs, Mab, MIR, cell therapy, ..)
- Mitochodrial targeted therapy
- Anti-infectious therapy (RNAs, phages, x-biote….)


