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Dichiarazione	con,litto	di	
interessi

In	qualità	di	docente/relatore/tutor,	ai	sensi	dell’art.	
3.3	sul	Con7litto	di	Interessi,	pag.	18,19	dell’Accordo	
Stato-Regione	del	19	aprile	2012,	per	conto	del	

Provider	SIAARTI	ID	205

dichiaro	

che	negli	ultimi	due	anni	non	ho	avuto	rapporti	anche	
di	7inanziamento	con	soggetti	portatori	di	interessi	

commerciali	in	campo	sanitario.
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Learning	outcome

•De$inition	of	fever
•What	is	normothermia?
•Mechanism	of	cellular	damage
•Fever	in	injured	brain
•Recommendations
•Neuro-protection	after	cardiac	arrest
•Limitation	and	a	sneak	peek	of	future
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What’s	fever?

“a state of elevated core temperature, which is o!en, but not necessarily, part of the defensive response”

no universally accepted thermal de"nition of fever exists to this day.
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What’s	normothermia?
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37.5°C

46.5°C13,7°C

Why	can	we	get	much	cooler	
than	we	get	hot?

Booster environment

Uncoiling

Tosty environment

>40°C disfunctionLow interactionlow O2 & metabolism consumption

transplant, TTM
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Heat stroke

Mortality >40-60%

prolonged exposition  
high Temp
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Mechanism	of	cerebral	damage



ERC	22

Cellular denaturing 

HT	potentiates	damage	caused	by	toxic	insults	like	hypoxia	and	ischaemia	

Cellular	effects	of	hyperthermia

>40°C Aggregates

⬆ ionic !ux
mitocondrial dysfunction
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Neuronal	death
Caspase 

Apoptosi

Cell death ⬆
glutamate e glycine

Heat shock 
proteins

AD, SM, TBI
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Changes	in	channel	signaling

Cognitive disorders
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Should	we	actively	treat	or	prevent	PCF?

Protocols	include	a	post	cooling	TH	period..
is	this	improving	the	neurological	outcome?

Fever	in	injured	brain

Question?

Similar PFC vs No fever

>39°C for >7h

marker or  secondary 
damage?
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TTM2	trial	fever	
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ERC-ESICM	Recommendations
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Hyperthermia	after	brain	damage

70%
1/3 non 
infctive

⬆mortality
>1°C

>37.9°C

ERC	22

Neurocognitive	disorders

limbic system: memory and learning ability
prefrontal cortex: executive functions 
intraparietal sulcus: processing and memory
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Systemic effects of Hyperthermia

CBF, Oxigen and glucose consumption 

start >38°C
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Treatment

Active	cooling

Farmacologic
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Rebound	hyperthermia

Common but con#icting results

poor neurological outcome

systemic in!ammatory response, infection and neurogenic
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A	core	temperature	of	40	°C	is	associated	long-term	or	permanent	neurological	
damage,	consistent	with	the	cellular	changes	and	cell	death

Histopathological	and	neuroradiological	changes	are	reported

The	mechanism	of	the	cerebral	damage	is	unclear	(combination	of	direct	cytotoxic	
damage	and	indirect	systemic	effects	inhibiting	neuronal	function)

Current	treatment	is	essentially	limited	to	cooling		

Bacterial	and	endotoxin	translocation	from	the	GI	tract.	A	novel	targets	for	future	
treatments	to	minimise	neurological	complications

Recap
Common	insult	to	the	CNS.	
Neurocognitive	effects,	in	some	cases,	may	persist	after	the	acute	insult


