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1.   Blood pressure 
2.   Blood flow and tissue perfusion 
3.   Tissue fluid (swelling or edema) 

4.  Oxygen and nutrients delivery 
5.   Waste removal 
6.   Body temperature 
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¡  Alteration in mental status 
¡  Lethargy 
¡  Personality changes 
¡  Loss of  memory 
¡  Loss of  ability to speak 
¡  Hallucinations 
¡  Loss of  ability to swallow 
¡  Seizures or tremors 
¡  Delirium/Progressive loss of  consciousness 

CLINICS 



  

¡  Impairment of consciousness (including 
coma) often occurs in association with sepsis 

¡  Occur in a range of 8–70% of septic patients 
¡  May as an early sign of sepsis 
¡  The term "septic encephalopathy" :  

§  acute confusional episodes or other significant 
cognitive abnormalities that develop during sepsis  

§  as an entity that cannot be explained by hepatic or 
renal dysfunction, hypotension, or hypoxia 

DEFINITION 



 
 BRAIN DYSFUNCTION 

DELIRIUM SEPTIC 
ENCEPHALOPATHY 



  

JAMA 2004 

81% 



  SOAP Study 



SEPSIS 

CVOs Vagus Nerve 

ACTIVATING SIGNALS 

Microglia 

•  NMDA-R 
•  Neuronal dysfunction 
•  Neuroinflammation 



Post-mortem study 
Sepsis, n=13 
Controls, n=17 



CLP Rats 

Microglia Astrocytes 





SEPSIS 

CVOs Vagus Nerve 

ACTIVATING SIGNALS 

Microglia Endothelium 

•  NMDA-R 
•  Neuronal dysfunction 
•  Neuroinflammation 

•  BBB alterations 
•  Edema (AQP4) 
•  Astrocytes activation (TLRs) 



Frontal Cortex (Gravimetric Analysis) 

SHAM 

SEPSIS 



SEPSIS SHAM 



Mice, CLP Sepsis 
 

ADC = cytototix edema 



SEPSIS 

CVOs Vagus Nerve 

ACTIVATING SIGNALS 

Microglia Endothelium Neurotrasmission 

•  NMDA-R 
•  Neuronal dysfunction 
•  Neuroinflammation 

•  BBB alterations 
•  Edema (AQP4) 
•  Astrocytes activation (TLRs) 

•  Ach 
•  NH4, Tyr, Trypt 
•  5-HT 
•  β-adrenergic 





SEPSIS 

CVOs Vagus Nerve 

ACTIVATING SIGNALS 

Microglia Endothelium Neurotrasmission Energetics 

•  NMDA-R 
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Mitochondria 
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Mitochondria 

Glucose 
Sodium 

Temperature 
PaO2/PaCO2 

Medications 
Environnement 



Neuronal and microglial 
apoptosis in the amygdala 

Post-mortem analysis 
17 pts in septic shock 



Perfusion Pressure  Microcirculation 
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Am J Emerg Med 1991 Sedation – Hypocapnia ?? 





Pfister, Crit Care 2008 

Cerebral Autoregulation 



 
 



 
 

Taccone, Crit  Care 2010 

•  Early development of heterogeneity 
•  Indipendent from systemic hemodynamics 





N=134 



  

JAMA 2004 



Sharshar et al.  
Intensive Care Med 2007 



  

JAA 2004 





JNNP 2013 



  Currently, there is no specific treatment !!! 

AVOID  
SECONDARY INJURIES 



  

Pandharipande, Crit Care 2010 



¡  In Low CO = few data (more complications!!!) 

¡  Encephalopathy is a frequent complication of 
sepsis 

¡  Complex pathophysiology 
 
¡  Poor outcome (especially if brain ischemia?) 

¡  No Specific Therapy 




