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Surgical Hypothermia
Taylor, Pharmacology & Theraputics 1988

Hypothermia and ARDs

A 6-9% reduction

In oxygen consumption/°C

A RQ not changed
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A study of titrated
hypothermia in
patients with raised

Intracranial pressure
after TBI



Introduction

ALack of Evidenceéé

A European Society of Intensive Care
Medicine

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

A PMETB, EU Directive on recognition of
professional qualifications (UEMS)

A Society of Critical Care Medicine
I ARDSnet
I Critical Care Canadian
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Question

Doegheadministratiafidrotrecogimlphaactivatedecreasenortalityn septichock?

Doegheadministratiafcorticosterotkcreasenortalitin septishock?

Whatis the idealvolumeaeplacemerdgentin sepsisandsepticshock(crystalloidsyntheticolloidsor
albumin)?

WhichsthebestPEEP/FiDstrategyn patientsvithALI/ARDS?

Is CVVHearlyslateandhighvolumerslowvolumeassociateditha decreasethortalityn patientsvith
sepsiandsepticshock?

DobundlesfcareinthelCUdecreasenortality?

Doesarlyenterahutritiomlecreasenorbiditgndmortalitfromcriticaillness?

Does intracranialpressure monitoring and managementmprove outcome after traumaticbrain
injury?

Doeaninimallynvasivéaemodynammmnitoringriverinerapylecreasenortalityn criticalllness?

Isantibiotiprophylaxig highriskcriticallyll patientassociatedithbetteloutcome?




NAbsence of evidence f or
five interventions routinely used in the intensive
care management of severe head injury: A
systemati c review

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

Journal of Neurology Neurosurgery and Psychiatry
1998, 65, Issue 5, Pages 729-733
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UNCERTAINTIES PAGE

How effective are some common treatments for traumatic

brain injury?

Katharine Ker, Pablo Perel, Karen Blackhall, lan Roberts

Surveys show that mannitol, hyperventilation,
cerebrospinal fluid drainage, and barbiturates are
commonly used in the United Kingdom, Europe, and
the United States to treat traumatic brain injury.'? Yet
the effects of such treatments are uncertain.

Traumatic braininjury is a major cause of death and
disability worldwide. Every year at least 10 million
people sustain a traumatic brain injury serious enough
toresultin death or admission to hospital.* Bearing in
mind that almost half of all patients with traumatic
braininjury experience long term disability®® and that
mostinjury oceurs in young adults, the medical, social,
and financial burden is clear.

indicate that there remains a lack of adequately
powered randomised controlled trials of these inter-
ventions, with no additional rials found. The uncer-
tainty is evident in the meta-analy ses presented in the
figure. The relative risks of death for barbiturates,
hyperventilaion, and mannitol are compatible with
both moderate decreases and moderate increases in the
risk of death, and no estimate is available for cerebro-
spinal fluid drainage owing to the absence of any
clinical trial data. The existing trials are far too small to
detect clinically plausible treatment effects.

Evidence of improved clinical outcomes with high

dose mannitol compared with low dose mannitol '

Study Treatment Control Relative risk Relative risk
Hojtotal Mo/ total (Fixx o) (95% CI) (Fixed) (95% CI)
Mannitol v control ——
Sayra 19961 5/20 571 ———t—— 175 (.45 t0 6.38)
Subtatal 520 521 1.75 (0,48 to £.28)
Hyperveatilation v coatrol
Muizelaar 1991% 034 14/41 —H— 0.73 (0.36 10 1.49)
Subtotal 9/36 1441 i 0.730(0.36101.49)
Barbiturates v control
Bohn 198912 11/41 11/41 — 1.00(0.49 10 2.04)
Eisenberg 198217 23/37 1936 —— 1.18(0.79 t0 1.75)
Ward 1255 14/27 13/26 — 1.04(0.61 101.76)
Subtotal 48105 43103 qr 1.09(0.81 to 1.47)
0z 05 1 2 5
Favours Favours
treatment control

Summary of relative risks for death atthe end of studies on mannitol, hyperventilation, and
barbiturates. Mo estimate is available for cerebrospinal fluid drainage as no clinical trials were

found



Hypothermia

Affects a wide range of cell death
mechani smse

AEnergy depletion

Misruption of the blood-brain barrier
A-ree radical formation
AExcitotoxicity

Anflammation
Olsen et al Lancet Neurol 2003



Hypothermia

Therapeuti c potenti al

A Randomised clinical trials

I global cerebral ischaemia after cardiac arrest
Bernard et al NEJM 2002
HaCASG NEJM 2002

I Infants with moderate or severe hypoxic-ischemic

encephalopathy
Shankaran et al NEJM 2005

A Prospective observational studies

I higher body temperatures are associated with
poor outcome after stroke

Reith et al Lancet 1996
Castillo et al Stroke 1998
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Clinical Studies

AMany small hypothermia studies

ALargest Study (392 patients) was
neutral

A6 meta-analyses between 2000 and
2008

A2 meta-analyses significant 1
Mclintyre (2003) and BTF (2007)



Characteristics

Temp <335°C on
hospital admission
<45 years
Normothermia on
hospital admission
<45 years
Patients > 45 years
Mortality

Outcome -
Hypothermia
Group (n=190)
61% poor outcome

32% poor outcome
34% poor outcome

31% poor outcome
88% poor outcome
28%

Outcome -
Normothermia
Group (n=178)

78% poor outcome

76% poor outcome
32% poor outcome

30% poor outcome
69% poor outcome
27%

Relative Risk
(95% CI)

0.8 (0.6-1.0)

0.7 (0.5-1.0)
1.1 (0.8-1.3)

1.0 (0.8-1.3)
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2 Seeg Clifton et al (2001)Findings 2

A Incidence of raised ICP > 30mmHg was less in
hypothermia group irrespective of temperature
on admission

A Findings unreliable as marked inter-centre
variance identified

A Patients treated in large centres familiar with
therapeutic hypothermia had better outcomes
than those treated in small centres unfamiliar
with therapeutic hypothermia
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2 g Peterson et al (2008) findings

A 8 well designed trials were included

A Statistically significant benefit when hypothermia is
continued for > 48 hours

A Hypothermia reduced mortality by 20% (ns)

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

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

A Significant increase in pneumonia rate in hypothermia
group T higher incidence in patients who had received
barbiturate therapy



Hypothermia for traumatic head injury (Review)

Sydenham E, Roberts I, Alderson I’

THE COCHRANE
COLLABORATION®



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.

Rewigw: Hypotharmia meta-analysis
Comparison:  Hypothermia wersus normothemmia
Cutcome: Favorable neurological cutcoms (GOS5 4 or 5k Sensitivity analysis of variation in between-groups comparability
Situndhy Hypothermia Control RR {random) Weight RR {random)
ar sub-category ni i 85% Cl T 85% C1
01 Trials with comparable groups
Clifton, 1903 137324 B/22 —m— 6,34 1.4% [0,77, 2.8%]
Marion, 1997 2439 16/42 —— 9.448 1.62 [1.02, 2.55]
Shaozaki, 1999 6/8 /B =i 8.12 o.88 [0.53, 1.38]
Aibiki, 20D 1z/15 4711 —— 4,75 z.20 [0.57, 5.00]
Jiang, 2000 20743 12744 =l T.47 1,71 [0.96, 3,04]
Clifton, 2001 B2/190 T6/L7E 14.18 1.01 [0.80, 1.28]
Shiceaki, 2001 21/45 27/45 10,77 0.78 [0.53, 1.15]
L, 2006 23743 £/23 E.48 2.08 [0.98, 4.31]
Subtotal (95% C1) 407 171 67.58 1.28 [0.98, 1.62]
Todal events: 201 {Hypothermia), 156 {Conirol)
Teat for heterogeneity: Chi® = 1501, df = 7 (P = 0.03), 1* = 56.0%
Teat for overall effect £ = 1.66 [P = 0.10)
12 Trials with nencomparable groups
Clifion, 1952 4/5 35 —1— 4., 60 1,33 [0.58, 3.0%]
Hirayama, 1994 a1z /10 — 3,37 2,22 [0.80, &6.21]
£hi, 2003 122,194 75198 - 14.73 1.63 [1.32, 2.01]
i, 2005 28,43 16/43 =i 9.72 1.75 [1.12, 2.73]
Subtotal (95% C1) 258 Z56 '.- iZ.42 1.65 [1.37, 1.98]
Todal evants: 162 {Hypothermia), 87 (Conkrol)
Test for heterogeneity: Chi® = 0,66, dif=3 (P =0.88), P=0%
Test for ovarall effect £ = 5.37 (P < 0.00001)
Total (85% CI) = g28 { 2 100,00 1.37 [1.11, 1.6%]
Todal events: 363 {Hypothermia), 253 (Contral)
Teat for heterogeneity: Chi? = 26.07, di = 11 (P = 0.008), I¥ = 57 8%
Test for overall effect £ = 2.93 (P = 0,003}

0.01 04 1 10 100

Favors conlbrol Favars hypatherrmia
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°-= Key factors in the success
. of hypothermia

1. Speed of induction of hypothermia i animal
studies show better outcomes when cooling Is
Initiated rapidly

2. Duration of cooling 1 this is dependent on

the severity of injury and time taken to reach
target temperature

3. Speed of re-warming i should 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?



Neuroprotection

ypd?”

» 2 clinical trials hypothermia for “neuroprotection”
have been reported BOTH ARE NEUTRAL —

« NABISH Il, National Acute Brain Injury Study:
Hypothermla 1, a study of Early Induction o
Hypothermia after Severe Brain Injury (within 2

hours) Cl Guy Clifton

“Therapeutic mild hypothermia for severe
traumatic brain injury in Japan” Gl Tsuyoshi
Maekawa. Both presented for the first time at
Hypo3 in Lund last month.



FOR IMMEDIATE RELEASE

Contact: Mary Ann Liebert

Mary Ann Liebert, Inc.

== (914) 740 -2100 ext. 2121
mliebert@liebertpub.com

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, 0 says Me
Liebert, president of Mary Ann Liebert, Inc.
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