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|“a state of elevated core temperature, which is often, but not necessarily, part of the defensive response"l

|n0 universally accepted thermal definition of fever exists to this day.
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What's normothermia? Why can we get much cooler
than we get hot?

OTHERMIA VERSUS NORMOTHERMIA bLAY

12PM 10PM 4AM

oo ourcoue §

DEATHAT 6 MONTHS . N
m Booster environment T()Sl)‘ environment

In patients with coma after

h . . ‘\
& ‘1
out-of-hospital cardiac arrest, targeted .J

ZEILY did not lead to a lower § \ 4
incidence of death by 6 months than
Lo L INORMOTHERMIA S

Temperature

adults with coma after
4 61 OHCA of presumed cardiac
> J or unknown cause

> AR JUTCOME AT 6 MONTHS
80%

4

low O2& metabolism consumption ‘ Lo 0 7.5°" Unco >40°C disfunction
Ottm i | L | Lowinteraction if CZESRe) | Uncoiling|
Prncoslimesigoo Nids elson NOPRD S e
Do Neng ot 255 GO 005G MasZ100591 ;
DE——— e | lransplant,’l"l‘M

‘ | @ - ‘ % |k &M

EKTREME HEATWAVES: Mechanism of cerebral damage
SURPRISING LESSONS FROM THE
RECORD WARMTH
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Cellular effects of hyperthermia
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Fever in injured brain

Clinical paper

Post-hypothermia fever is associated with increased mortality after

out-of-hospital cardiac arrest*

John Bro-Jeppesen ®*, Christian Hassager?, Michael Wanscher", Helle Sgholm?,
Jakob H. Thomsen?, Freddy K. Lippert¢, Jacob E. Mgller?, Lars Keber?, Jesper Kjaergaard? W

Question?

Should we actively treat or prevent PCF?

Protocols include a post cooling TH period..
is this improving the neurological outcome?
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Hyperthermia after brain damage
___ CLINICAL STUDIES

Michael M. Todd, M.D.
Department of Anesthesia,
Carver College of Medicine,
University of lowa,

lowa City, lowa

Bradley ). Hindman, M.D.
Department of Anesthesia,

Carver College of Medicine,
University of lowa,

lowa City, lowa

PERIOPERATIVE FEVER AND OUTCOME IN

SURGICAL PATIENTS WITH ANEURYSMAL
> Lancet. 1996 Feb 17;347(8999):422-5. doi: 10.1016/s0140-6736(96)90008-2.

Body temperature in acute stroke: relation to stroke
severity, infarct size, mortality, and outcome

JReith 1, H S Jgrgensen, P M Pedersen, H Nakayama, H O Raaschou, L L Jeppesen, T S Olsen

Stroke le 4

Volume 26, Issue 11, November 1995; Pages 2040-2043 ;’::”‘i""
https://doi.org/10.1161/01.STR.26.11.2040 Association.
ARTICLE

Fever in Acute Stroke Worsens Prognosis
A Prospective Study
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ERC-ESICM Recommendations

O We recommend continuous monitoring of core temperature in patients who remain comatose
GOOD PRACTICE

O GOOD PRACTICE

after ROSC from cardiac arrest.

We recommend actively preventing fever (defined as a temperature > 37.7°C) in post-
cardiac arrest patients who remain comatose.

We recommend actively preventing fever for at least 72 hours in post-cardiac arrest patients
who remain comatose.

There is currently insufficient evidence to recommend for or against temperature control

O GooD PRACTICE  at 32-36°C in sub-populations of cardiac arrest patients or using early cooling, and future

@ MODERATE

research may help elucidate this. We not actively g patients
with mild hypothermia after ROSC to achieve normothermia.

We recommend not using prehospital cooling with rapid infusion of large volumes of cold IV
fluid immediately after ROSC.

Ctv
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Neurocognitive disorders

Hyperthermia group

> Intensive Care Med. 2009 Aug;35(8):1454-8. doi: 10.1007/s00134-009-1500-x.
Epub 2009 Apr 29,

Early organ dysfunction course, cooling time and
outcome in classic heatstroke

Sebastian Pease ?, Lila Bouadma, Nathalie Kermarrec, Frédérique Schortgen, Bernard Régnier,

Controlled Clinical Trial > Int J Hyperthermia. 2012;28(7):621-6.
doi: 10.3109/02656736.2012.705217. Epub 2012 Sep 4.

Hyperthermia impairs the executive function using
the Attention Network Test

Gang Sun T, Xiao Yang, Qingjun Jiang, Kai Liu, Bo Li, Li Li, Lun Zhao, Min Li

limbic system: memory and learning ability

prefrontal cortex: executive functions
intraparietal sulcus: processing and memory
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Systemic effects of Hyperthermia Treatment

> Neuroscience. 2009 Jul 7;161(3):926-39. doi: 10.1016/;.neuroscience.2009.04.004.

m&%’i&“' Epub 2009 Apr .
Permeability of the blood-brain barrier depends on
7 brain temperature
Blood s start >38°C 3
CEE Farmacologic
N
Review | > Prog Brain Res doi 10
oo i — & e Cerebral pathophysiology and clinical neurology of
ontie e hyperthermia in humans

Olaf L Cremer , Cor J Kalkman
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> Aviat Space Environ Med. 1979 Aug;50(8):816-9.

Epithelial cells.

Increased survival in experimental dog heatstroke
after reduction of gut flora

G Bynum, J Brown, D Dubose, M Marsili, | Leav, T G Pistole, M Hamlet, M LeMaire, B Caleb
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Rebound hyperthermia ipertemis SR Rec ap
\
Common insult to the CNS.

Hyperthermia After Cardiac Arrest Is Associated

Common but conflicting results With an Unfavorable Neurologic Outcome Neurocognitive effects, in some cases, may persist after the acute insult
Andrea Zeiner, MD; Michael Holzer, MD; Fritz Sterz, MD; Waltraud Schorkhuber, MD; Philip Eisenburger, MD; . . . .
Christof Havel, MD; Andreas Kliege, MD; Anton N. Laggner, MD Histopathological and neuroradiological changes are reported
& Therapautic Hypothermia and Temperature Management > Vol.7,No.4 > Original Articles A core temperature of 40 °C is associated long-term or permanent neurological

damage, consistent with the cellular changes and cell death

Clinical Effect of Rebound Hyperthermia After

Cooling Postcardiac Arrest: A Meta-Analysis The mechanism of the cerebral damage is unclear (combination of direct cytotoxic
Parth Makker (5, Yuriko Kane,and Deepkia Misra damage and indirect systemic effects inhibiting neuronal function)

Published Online: 1 Dec 2017 https://doi.org/10.1089/ther.2017.0009

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




