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Surgical Hypothermia
Taylor, Pharmacology & Theraputics 1988

Hypothermia and ARDs

Å 6-9% reduction in oxygen consumption/oC

Å RQ not changed

37oC

VO2=100ml/min/m2

RQ=0.8

VCO2=80ml/min/m2

34oC

VO2=82ml/min/m2 18%Ź

RQ=0.8

VCO2=66ml/min/m2 18%Ź
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This is the first trial to be launched, driven and 

funded by the ESICM. 

All ICUs are welcome to join the project.
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A study of titrated 

hypothermia in 

patients with raised 

intracranial pressure 

after TBI



Introduction

ÅLack of Evidenceéé

ÅEuropean Society of Intensive Care 

Medicine

(http://www.esicm.org/)

ÅPMETB, EU Directive on recognition of 

professional qualifications (UEMS) 

ÅSociety of Critical Care Medicine

ïARDSnet

ïCritical Care Canadian

http://www.esicm.org/


Question

Doestheadministrationofdrotrecoginalphaactivateddecreasemortalityinsepticshock?

Doestheadministrationofcorticosteroiddecreasemortalityinsepticshock?

Whatis the idealvolumereplacementagentin sepsisandsepticshock(crystalloids,syntheticcolloidsor

albumin)?

WhichisthebestPEEP/FiO2strategyinpatientswithALI/ARDS?

IsCVVH(earlyvslateandhigh-volumevslow-volume)associatedwitha decreasedmortalityinpatientswith

sepsisandsepticshock?

DobundlesofcareintheICUdecreasemortality?

Doesearlyenteralnutritiondecreasemorbidityandmortalityfromcriticalillness?

Does intracranialpressuremonitoringand managementimprove outcomeafter traumaticbrain

injury?

Doesminimallyinvasivehaemodynamicmonitoring-driventherapydecreasemortalityincriticalillness?

Isantibioticprophylaxisinhigh-riskcriticallyillpatientsassociatedwithbetteroutcome?



ñAbsence of evidence for the effectiveness of 

five interventions routinely used in the intensive 

care management of severe head injury: A 

systematic reviewò

Roberts, I., Schierhout, G., Alderson, P.

Journal of Neurology Neurosurgery and Psychiatry 

1998, 65, Issue 5, Pages 729-733   

http://www.scopus.com/scopus/search/submit/author.url?author=%3cfont+class%3dScopusTermHighlightColor%3eRoberts%3c%2ffont%3e%2c+%3cfont+class%3dScopusTermHighlightColor%3eI%3c%2ffont%3e.&origin=recordpage
http://www.scopus.com/scopus/search/submit/author.url?author=%3cfont+class%3dScopusTermHighlightColor%3eRoberts%3c%2ffont%3e%2c+%3cfont+class%3dScopusTermHighlightColor%3eI%3c%2ffont%3e.&origin=recordpage
http://www.scopus.com/scopus/search/submit/author.url?author=Schierhout%2c+G.&origin=recordpage
http://www.scopus.com/scopus/search/submit/author.url?author=Alderson%2c+P.&origin=recordpage




Hypothermia

Affects a wide range of cell death 

mechanismsé 

ÅEnergy depletion

ÅDisruption of the blood-brain barrier

ÅFree radical formation

ÅExcitotoxicity

ÅInflammation
Olsen et al Lancet Neurol 2003



Hypothermia

Therapeutic potential é. 

ÅRandomised clinical trials
ïglobal cerebral ischaemia after cardiac arrest

Bernard et al NEJM 2002

HaCASG NEJM 2002

ïinfants with moderate or severe hypoxic-ischemic 
encephalopathy

Shankaran et al NEJM 2005

ÅProspective observational studies
ïhigher body temperatures are associated with 

poor outcome after stroke
Reith et al Lancet 1996

Castillo et al Stroke 1998



Clinical Studies

ÅMany small hypothermia studies

ÅLargest Study (392 patients) was 

neutral

Å6 meta-analyses between 2000 and 

2008

Å2 meta-analyses significant ï

McIntyre (2003) and BTF (2007)



Clifton et al (2001) Findings

Å 392 patients enrolled

Å ICP > 30mmHg less in hypothermia group (P=0.02)



Clifton et al (2001)Findings 2

ÅIncidence of raised ICP > 30mmHg was less in 

hypothermia group irrespective of temperature 

on admission

ÅFindings unreliable as marked inter-centre 

variance identified

ÅPatients treated in large centres familiar with 

therapeutic hypothermia had better outcomes 

than those treated in small centres unfamiliar 

with therapeutic hypothermia



Peterson et al (2008) findings

Å8 well designed trials were included

ÅStatistically significant benefit when hypothermia is 
continued for > 48 hours

ÅHypothermia reduced mortality by 20% (ns)

ÅHypothermia improved neurological outcome by 25% 
(ns) as measured by the Glasgow Outcome Scale

ÅHypothermia was only of benefit to patients who did not 
receive barbiturate therapy

ÅSignificant increase in pneumonia rate in hypothermia 
group ïhigher incidence in patients who had received 
barbiturate therapy





Relative benefit (95% confidence interval [CI]) on neurological outcome (Glasgow 

Outcome Scale [GOS] 4 or 5) for hypothermia therapy versus normothermia in trials of 

adults with traumatic brain injury.



Key factors in the success 

of hypothermia

1. Speed of induction of hypothermia ïanimal 
studies show better outcomes when cooling is 
initiated rapidly

2. Duration of coolingïthis is dependent on 
the severity of injury and time taken to reach 
target temperature

3. Speed of re-warmingïshould be slow to 
prevent any secondary injury

4. Proper management and prevention of side 
effects

Polderman K.H. (2009) Mechanisms of action, physiological effects and 
complications of hypothermia Critical Care Medicine 37(7)S186-
S202



Objectives of 

EUROTHERM3235Trial

To answer important research question(s)

1. Does therapeutic hypothermia (32-35°C) 

reduce morbidity and mortality rates at 6 

months after TBI assessed by the extended 

Glasgow Outcome Scale questionnaire?

2. Does therapeutic hypothermia (32-35°C) 

reduce intracranial hypertension?

3. Is therapeutic hypothermia a cost effective 

treatment to improve outcome after TBI?
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Therapeutic Hypothermia Journal Announced by 
Mary Ann Liebert, Inc. 

New Rochelle, NY, October 9, 2009 - Therapeutic Hypothermia , a 
new online open access peer - reviewed journal, will focus on medical 
treatment which lowers a patient's body temperature to help reduce 
the risk of ischemic injury to tissues following a period of insufficient 
blood flow. This therapy is applicable to patients with cardiac arrrest, 
peripheral embolism, and ischemic stroke. 

This important new journal, which will begin publication in February 
2010, focuses on advancing the understanding of therapeutic 
hypothermia and its applications in cardiology and neurotrauma. This 
will be the journal of record in a field that has promising therapeutic 
applications. "There is a strong imperative for a dedicated 
multidisciplinary forum to ensure that research advances are well 
disseminated, and therapeutic hypothermia is well understood and 
used effectively to enhance patient outcomes,ò says Mary Ann 
Liebert, president of Mary Ann Liebert, Inc.

http://cl.exct.net/?ju=fe2016747d63037e761277&ls=fde51c72726102747d157871&m=ff281776736c&l=fe621576746d0c7f7516&s=fdf715747760007a72177172&jb=ffcf14&t=
http://cl.exct.net/?ju=fe2016747d63037e761277&ls=fde51c72726102747d157871&m=ff281776736c&l=fe621576746d0c7f7516&s=fdf715747760007a72177172&jb=ffcf14&t=
http://cl.exct.net/?ju=fe2016747d63037e761277&ls=fde51c72726102747d157871&m=ff281776736c&l=fe621576746d0c7f7516&s=fdf715747760007a72177172&jb=ffcf14&t=
http://cl.exct.net/?ju=fe1f16747d63037e761278&ls=fde51c72726102747d157871&m=ff281776736c&l=fe621576746d0c7f7516&s=fdf715747760007a72177172&jb=ffcf14&t=
http://cl.exct.net/?ju=fe1f16747d63037e761278&ls=fde51c72726102747d157871&m=ff281776736c&l=fe621576746d0c7f7516&s=fdf715747760007a72177172&jb=ffcf14&t=
http://social.memberemail.com/Publish.aspx?qs=71b8883ce06d4a856a728edd148a18e6ca93cb1a9584c6281c6c2e65be0e3401ebdee197537262efd0f3ac19c363cb11b3c0bc353f1f23a421816c62a0a09644548d45f3fd401617e96f940b5376fa35644a72038be22c58539aacd3009ba49513415971be0023342f9dc4173c9bb115
http://social.memberemail.com/Publish.aspx?qs=71b8883ce06d4a856a728edd148a18e6ca93cb1a9584c6281c6c2e65be0e3401ebdee197537262efd0f3ac19c363cb11b3c0bc353f1f23a421816c62a0a09644548d45f3fd401617e96f940b5376fa35644a72038be22c58539aacd3009ba49513415971be0023342f9dc4173c9bb115
http://social.memberemail.com/Publish.aspx?qs=71b8883ce06d4a856a728edd148a18e6ca93cb1a9584c6281c6c2e65be0e3401ebdee197537262efd0f3ac19c363cb11b3c0bc353f1f23a421816c62a0a09644548d45f3fd401617e96f940b5376fa35644a72038be22c58539aacd3009ba49513415971be0023342f9dc4173c9bb115
http://cl.exct.net/?ju=fe2016747d63037e761277&ls=fde51c72726102747d157871&m=ff281776736c&l=fe621576746d0c7f7516&s=fdf715747760007a72177172&jb=ffcf14&t=
mailto:mliebertpub@liebert.com

