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B 'KapdioAoyikry KAIVIKN)
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O euaiocBnToc eykEPaAoC...
* Mn avaoTpéwiun BAGBN av dlaKOTTEl N TTapoxXn
aipaTtoc oTov eykKEPaAo yia 5-10 AeTrTa

- ECalpeTikd eUGAWTOC OTNV I0XAIUIO

- EuaAwTtog OTIC EVOEXOMEVEC OUOMEVEIC
EMOPACEIC TNC ETTAVAINATWONG



BRAIN AT RISK




O eyKEPAAOC OTNV KAPOIOKN AVAKOTTN

1. AIOKOTI) TNG TTAPOXNC QigaTtog, avogia Kal

IOXQAIMIO TWV EYKEPAAIKWY KUTTAPWYV (AuECQ)

2. BAGBn emavaiyarwong (reperfusion injury)
otn ¢aon ROSC

Nolan et al Post-cardiac arrest syndrome: epidemiology, pathophysiology, treatment, and prognostication. A
Scientific Statement from the International Liaison Committee on Resuscitation; the American Heart
Association Emergency Cardiovascular Care Committee; the Council on Cardiovascular Surgery and Anesthesia;

the Council on Cardiopulmonary, Perioperative, and Critical Care; the Council on Clinical Cardiology; the Council
on Stroke. Resuscitation 2008; 79:350-379



Mnxaviouoi eyke@aAIkNG BAGPBNC
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Neumar RW. Molecular mechanisms of ischemic neuronal injury. Ann Emerg Med. 2000;36:483-506.
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Mnxaviopoi eyKepaAIkNS BAAGBNG

HOW A COLD HEART CAN SAVE YOUR BRAIN
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 EKQUAION €UGAWTWYV KUTTAPIKWYV
TTANBuUoPwY  0E  ITTTTOKAWTTO,

PAoI0, TTapeykePaAida, BGAauo

 O1 I0TOAOYIKEG Kal METAPOAIKEG
OlATAPAXEC MTTOPEI va dlapKOUV , T8L \ N
via uépec uetd 1 ROSC ' ' - EEEREes

Zhang C, Siman R, Xu YA, Mills AM, Frederick JR, Neumar RW. Comparison of calpain and
caspase activities in the adult rat brain after transient forebrain ischemia. Neurobiol Dis. 2002
Lipton P. Ischemic cell death in brain neurons. Physiol Rev. 1999;79:1431-1568

Blomgren K, Zhu C, Hallin U, Hagberg H. Mitochondria and ischemic reperfusion damage in the
adult and in the developing brain. Biochem Biophys Res Commun. 2003;304:551-559.




e YTrepaigia oTta TTPWTA AETTTA META TN
ROSC— gyke@aAiko oidnua

« ATwWAEI0 TG auTtopuBuiIong  TNG
EYKEPAAIKNG QIMATIKAG PONG

 Ymoapdeuon Kal  dolatapaxn NG
EYKEPAAIKAG MIKPOKUKAOPOpPIAg

«  TAyyeiakéc avriotdosig, VCMRO,

* loxaiuia, Bpoupwon Kal
MIKPOEUPPAKTA

Sundgreen C, Autoregulation of cerebral blood flow in patients resuscitated from cardiac arrest.
Stroke. 2001;32:128-132

Schaafsma A, et al Cerebral perfusion and metabolism in resuscitated patients with severe post-
hypoxic encephalopathy. J Neurol Sci. 2003;210:23-30



EvkepaAikn BAGRBN Kal..
Mupegia

« 6> 399C oTic TpwTEC 72WpPEC peTd amdé OHCA—
QUENUEVOC KivOUVOC eyKEPAAIKOU BavaTou

« Retrospective MT: max 6> 37,8°C — au&nuévn
OvntoTnNTa €VTOC Vvoookopeiou (OR 2.7)

POAo¢ BepaTreuTIKNG UTTOOEPHIOC

Langhelle A, et all In-hospital factors associated with improved outcome after
out-of-hospital cardiac arrest. A comparison between four regions in Norway.
Resuscitation. 2003;56:247-263.



EvkepaAikn BAGPBN Kal..

o YTrepYAUKQIUIa — TITWYXN TTPOYVWON

e 2TTa0MOI — post cardiac arrest brain injury

Pulsinelli WA et al: Moderate hyperglycemia augments ischemic brain damage: a
neuropathologic study in the rat. Neurology. 1982;32:1239-1246.

Krumholz A, et al: Outcome from coma after cardiopulmonary resuscitation:
relation to seizures and myoclonus. Neurology. 1988;38:401-405



Post cardiac arrest brain injury

* Baaoikn ouvioTwoa Tou post
cardiac arrest syndrome

* 2UXVN aitia BvnoipoTnTag Kai
OvnTéTNTOG PETA ATTO KAPOIOKN
QVOKOTTH)

* KAIVIKEG EKONAWOEIC:

KWUA, QUTIKA KATAOTAON,
VEUPOWUXIATPIKEC DIATAPAXEC,
WUOKAOVOI, OTTAOUOI,
TTUPQMIOIKA OUVOPOUN




« 68% TWV OBavatwv o¢
MEO© (OHCA) o@eileTal
o€ eyKEPAAIKN BAGBN

e 23% TwWV Oavatwv o¢
ME® (IHCA) oocileTal o€

EYKEPAAIKN BAGBN

Laver S, et al Mode of death after admission to an intensive care unit following cardiac
arrest. Intensive Care Med. 2004;30:2126-2128



There has been a considerable research
into treatments that may ameliorate this
neurological injury.

Hypothermia after cardiac arrest: Expanding the therapeutic scope
Bernard S, Crit Care Med 2009 Vol.37 , No. 7



Neuroprotective Pharmacology

* anesthetics

e anticonvulsants

e calcium channel
antagonists (nimodipine)

e sodium channel
antagonists

* N-methyl d-aspartate
(NMDA)-receptor
antagonists

Roine RO, et al. Nimodipine after resuscitation from out-of-hospital ventricular fibrillation. A
placebo-controlled, double-blind, randomized trial. JAMA. 1990;264:3171-3177

Longstreth WT, et al. Randomized clinical trial of magnesium, diazepam, or both after out-of-

hospital cardiac arrest. Neurology. 2002;59:506-514



Neuroprotective Pharmacology

e Immunosuppressants
« growth factors

* protease inhibitors

* magnesium
 GABA agonists
 free-radical-trapping agents (NXY-059)
 citocholine

Lees KR, Zivin JA, Ashwood T, et al. NXY-059 for acute ischemic stroke.

N Engl J Med. 2006;354:588-600
Clark WM, et al. A randomized efficacy trial of citicoline in patients with

acute ischemic stroke. Stroke. 1999;30:2592-2597



Kaveva OpeEAOC O€ TTOOOTTTIKEG,
TUXQIOTTOINUEVEC KAIVIKEC UEAETEC

NOTHING
EVER
HAPPENED




At present the only treatment with both
laboratory and clinical supportive data in
this setting is therapeutic hypothermia.

Hypothermia after cardiac arrest: Expanding the therapeutic scope
Bernard S, Crit Care Med 2009 Vol.37 , No. 7



OEPATTEUTIKN UTTOBEPIO

* EAeyxopevn peiwon NG
OepuoKpaaiag Trupnva
owpaTog aTouc 32-34°C.

* 1950’s apXIKEC MEAETEC
OTNn KAPOIOXEIPOUPYIKI
KOl VEUPOXEIPOUPYIKN.

* 1990’s BeATiwoe TN
VEUPOAOYIKN £KPaon o€
TelpapaTolwa PETA ATTO
KapOIaKK avakoTrn.

Vandam DV, Burnap TK: Hypothermia. N Engl J Med 1959; 261:546-553, 595-603



32- 34 °C

looppoTTia METACU
KAIVIKOU QOTTOTEAEOUOATOG
Kal KapoIayyeIaKNG
TOCIKOTNTAG

8<319C — Slow AF

8<28°C -»VF







% The NEW ENGLAND
%2’ JOURNALof MEDICINE

Mild Therapeutic Hypothermia to Improve the
Neurologic Outcome after Cardiac Arrest

The Hypothermia after Cardiac Arrest Study Group 2002

9 European hospitals

275 pt resuscitated from cardiac arrest
Initial cardiac rhythm is VF
Hypothermia or normothermia group
32-349C (air cooling blankets) for 24h
Slow rewarming for 12 hours



- The NEW ENGLAND

JOURNALofMEDICINE
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% ™e NEW ENGLAND
= JOURNALofMEDICINE
TapLE 2, NeuroLoGic OuTooME AXD MorTALITY AT S1x MoxTis,
Dureaus Nonuotsgeme  Hyeoruensa  Rex Raro 98% CI* P Vauet

nafiotal no. %)

Favoradble newrclogic outcomed 37137 (300 7571360550 140 (1.08=1.81)  0.009
Dhe ath To/138 (550 5e/137 141 074 (0.58-0.95) .02

*The risk ratio was calculated ax the rate of a fovorable neurologk sukcome or the rate of death m
the hypothermia gronp divided by the rabe m the nomothermia group. Cl denotes confidence interval.

}Two-sded P ralues are based on Pearson’s chi-square tests

1A frorable neurologk outcome was defined as 2 cerebral-perfirmance category of 1 (good re-
covery) of 2 (moderate disababity). One patient in the aomisthermia group and one in the hypother-
mia group were lost to neurologic Follow-up.



The NEW ENGLAND
JOURNALofMEDICINE

TABLE 4. COMPLICATIONS DURING THE FIrRsT Sevix Days
AFTER CARDIAC ARREST.™

COMPLICATION MNoRMOT HERMLA HYPOT HERMILA

noJtotal no. (%)

Bleeding of any severitv} 26,138 (19 35/135 (26)
Need for platelet transfusion 0,138 2/135(1)
Preumonia 407137 (297 50/135(37)
Sepsis 0/138(7) 17,135 (13)
Pancre antis 27138101 17135 101)
Renal failure 147138 (10 137135 010)
Hemodialysis 6,138 (4) 6/135(4)
Pulmonary edema 57133 1(4) Q36107)
Seizures 117133 (8) 10136 (7)
Lethal or long-lasting archvthmia 44 /138 (320 497135 (36)
Pressure sores 0,133 07136

“Wone of the comparisons between the two groups, performed with the
use of Pearson’s chi-square test, indic ated significant differences.

1 The sites of bleeding were mucous membranes, the nose | the unnary
tract, the gastrointestinal tract, subcutaneous tissue, and skin, as well as in-
tracere bral and mtraabdominal sites.



» Te NEW ENGLAND

JOURNALofMEDICINE

Exclusion criteria:

1.  Rhythm other than VF

2. >75years

3. Hypotension ( MAP <60mmHg for>15min after ROSC)

4. Hypoxia (Sa02<85% for >15min after ROSC)






4 ™e NEW ENGLAND
%2’ JOURNALof MEDICINE

Treatment of Comatose Survivors of Out-of-Hospital Cardiac
Arrest with Induced Hypothermia

Stephen A. Bernard, M.B., B.S., Timothy W. Gray, Michael D. Buist, Bruce M. Jones, William
Silvester, Geoff Gutteridge, and Karen Smith

4 hospitals in Victoria

77 pts resuscitated from cardiac arrest
Initial cardiac rhythm is VF
Hypothermia or normothermia group
339C for 12hours

Primary outcome: discharge at home or rehab. facility



- The NEW ENGLAND
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TaBLE 5. OurcoME OF PaTieNTs AT DISCHARGE
TROM THE HOSPITAL.

HyroTHERMIA NoRMOTHERMLA
=43 iN=34}

number of paticonts
Mormal or mmimal disabali v fable to care for 15 7
wr i -.|I-.|.'|1J|ri'_|.'|.| l.‘I:II':'l.'II'!.' tr P
Muoderare disability (discharged ro a rehabil- i 2
1tation faciliwv)
Severe disability, awake but completely ]
dependent (discharged to a long-term
mursang facility)
Spvere disabality, unconscions (discharged ]
Tis & |-:l||1'_-l-u rI7Y ENLLrsIn ge facalin vl

ke ath 22 23

1 he datlerenoe betveen the raes of a gu'uhl ombeorre [ momnal o wirth nan-
prval oo mvoderare di L.1]'li|.i|:. i the I'!"l"""']:"'" rvla ancd the noem ot ermiia ETCaIpE
49 percent and 26 percent, respectively) was 23 percentage points (95 per-
cent confidence interval, 13 to 43 percentage points; P=0.046). The unad-
justed odds rato for 2 good cutcome in the hy pothermaa group s compansd
with the normothemila grouwp was 2,65 (95 percent confide nce intereal, 1,02
re BES P=0.4a). lhe odds rano for a2 good ouconwe in the hrvpothermia
groups as compared with the normothe mna group, alter alpsoment by logisow
regression for age and time from collapse to returm of spa wul arion
was 5 25 (95 percent confidence interval, 147 1o 1876




. The NEW ENGLAND

]OURNAL of MEDICINE

Exclusion criteria:

1. Rhythm other than VF

2. Hypotension ( MAP <60mmHg for>15min
after ROSC)

Older and hypoxic patients were included



E'--; L
e Dlemrt @ J

--'-.i.:;."?i-“n'.":_ﬂ""ﬂm L '*-..x‘ ;,f

r-
MITETHY ST '-|'
.'I—-. ..‘i'-.'-l:':'!.-: AT BT '— TI"EE

» Unconscious adult patients with ROSC
after OHCA arrest should be cooled to
32°C to 34°C for 12 to 24 hours when the
initial rhythm was VF (Class lla).

« Similar therapy may be beneficial for
patients Witrest out of hospital
or for in-hospital-arrest (Class 1Ib).



Hypothermia and non-VF rhythm

* H mTAciovoTnTa TWV aoBevwy pe OHCA dev
mapouoialel VF (PEA & Asystole)

* O1 ao0B¢eveic ye acuoToAia TTIBava £xouv
TTAPATETAUEVN KAPDIAKK avaKoTT— coBapn
VEUPOAOVYIKN PAGBN —xaunAoTepn €miBiwon

« Emdei povo 7-12% Twv acBevwyv o€ utToBEpUia
Kal non VF arrest

Kim F, et al.Pilot Randomized Clinical Trial of Prehospital Induction of Mild
Hypothermia in Out-of-Hospital Cardiac Arrest Patients With a Rapid Infusion of
4°C Normal Saline



Hypothermia after cardiac arrest: Expanding the
therapeutic scope
Bernard, Stephen MD

It is unlikely that clinical
trials will be undertaken
to test the efficacy of
therapeutic hypothermia
iIn non VF arrest
because of the very
large sample size that
would be required to
detect a significant
difference in outcomes.



http://journals.lww.com/ccmjournal/pages/default.aspx

Ta 4 o1adIa TNG BEPATTEUTIKAG
uTTOOEPUIag

1. Eicaywyn

2. Alatnpnon

3. EmavaBépuavon
4. NoppoBeppia

\\ o i
Inflated Mode




Eicaywyn (Induction)

MeTd a1TO:
* TNV QPXIKN VEUPOAOVYIKN EKTIMNON

» TNV TomoBétnon BEpOUETPOU
(ol00¢gayo, TTVEUHOVIKN apThpia,
OUPOOOXO KUGTN) YIA CUVEXT
HETPNON BepPoKpacia TTupnAva
OWMNATOC PE duvaToTnTa
avadpaonc (feedback).

* TNV XOPNynon KataoToANg
(M1daloAaung) & VEUPOUUIKOU
QTTOKAEIOPOU (vecuronium)

N. Kupchik Development and implamentation of a therapeutic hypothermia
protocol Crit Care Med 2009 Vo 37



Eicaywyn (Induction)

e YTTapyxel NON uttoBeppia PeTA
HIVARON]®

* [layoc
« KouRBEpTEC Puxoug

« Water circulating pads

e TEVTO YE YUXPO aEPQ

D. seder, Methods of cooling: practical aspects of therapeutic temperature
management Crit Care Med2009 Vol 37



Eicaywyn (Induction)

« EvOopAEBIa Taxeia xopnynon 30-40mil/kg
Kpuou (4°C) 1coTtovikoU uypoU OKOun Kal
TTPOVOCOKOUEIaKA

« Meiwon Oepuokpaciac Tupnva  Katd
1,6°C.

* BeATiwvel TNV 0¢eoFa0IKn I00PPOTTIA.

« Aev  augnoe TNV ETTTITWON  TOU
TTVEUOVIKOU OIONJaTOC.

Francis Kim, MD; et al Pilot Study of Rapid Infusion of 2 L of 4°C Normal Saline for
Induction of Mild Hypothermia in Hospitalized, Comatose Survivors of Out-of-
Hospital Cardiac Arrest Circulation 2005; 112;715-719



Eicaywyn (Induction)

i\

External cooling

Ilﬂllllﬂ&;sl!!j“ Discover emergency cooling thugh water Immersion,

« Rapid cooling
* Only for induction
« 37min = < 34°C

Rapid induction of therapeutic hypothermia using convective-immersion
surface cooling: Safety, efficacy and outcomes Resuscitation 2009



Alatipnon (maintenance)

External cooling
* cooling blankets

A good freeze saves lives
By invclu
tors are able to ¢ - X damage and inc

IB Pads are conn
a computer that
the fluid and k

*pads with water- e ® =

high

filled circulating —sl
systems

Frot SRl i

ATCHE-TRIEUNE



Alatipnon (maintenance

External cooling
» Pads with hydrophilic
gel

- 40% surface area
- Expensive
» skin complications

D. seder, Methods of cooling: practical aspects of therapeutic temperature
management Crit Care Med2009 Vol 37



Alatpnon (maintenance)

Internal cooling devices:

 Intravascular cooling catheters
are inserted into a femoral or
subclavian vein

* Accurate but expensive

* Requires physician

Schmutzhard, E. et al Safety and efficacy of a
novel intravascular cooling device to control
body temperature in neurologic intensive care
patients Crit Care Med 2002; 30:2481-2488




Alatipnon (maintenance)

* Avoid ice packs and wet cold blankets:
— over- or undercooling
— time consuming for nursing staff

 Avoid cold IV fluids alone

 Internal or external cooling devices with
continuous temperature feedback to achieve a
target temperature



ETTavaBéppavon (rewarming)

* The rewarming phase can be
regulated using the external or
internal devices used for
cooling

N

* The optimal rate of rewarming
IS not known, but current
consensus is to rewarm at I

about 0.25-0.5 °C/h

Arrich J. Clinical application of mild therapeutic hypothermia after
cardiac arrest. Crit Care Med. 2007;35:1041-1047



NopuoOBepuia (normothermia
« Alatripnon vopuoBeppiac (36,5- 37,5°C)

* “Rebound fever'— emAafnc kal
QVTIMETWTTICETAI JE KATTOIA ATTO TIC

OUOKEUEC WPUXOUC TTOU XpnaluoTtroinénkav
yia UTTOBEpUia

* ATTQITEI VOONAEUTIKN €ypnyopon



ETITTAOKEC TNC UTTOBEPUIAC

Piyoc
Appubuiec (Bpadukapdia)

YmrepyAukaipia (YeuaioBnoiac o
IVOOUAIVN)

Alpoppayieg (emTidpaocn oTnV TT¢N Kal oTa
QIUOTTETAAIO)

NOIJWAEEIG-TTVEUPOVIA (OVOOOKOTAOTOAN)



E \

| JE'ITI'IT)\OKE'IQ QTTO TNV UTTOBEPUIa

TSVR& lCO
TS100pNoN, UTTOYKAIWIO, AIJOBUVANIKA aoTABEIa
HAekTpoAuTiKéC BlaTapaxéc (Vv K, Ca, Mg, P)

! clearance (TpoTToTTOINGN TWV PAPUOKEUTIKWV
O00EWV)



[lpooTOOIO TOU EYKEPAAOU-
Monitoring

* Intensive care monitoring
* Advanced haemodynamic monitoring
» Continuous core temperature measurements

« Cerebral monitoring



EEG monitoring in TH

o ETiTTTWLWOON OTTAOPWY O€ KOPOIAKN aVAKOTIN
(19-34%)

« AdUvaTn N avayvwpion oTTaopwyY Aoyw
LuoxaAaong

* EVOAAOKTIKO UTTOPEI VA YIVEI KATOOTOAN ME
QVTIETTIANTITIKA PAPUOKA.

Classen et al: Dtection of seizures with continous EEG monitoring in
critically ill patients. Neurology 2004; 62:1743-1748



Oxygenation- Ventilation

Not hypoxemic

Hyperoxia (100% O,) during the early stages harms
postischaemic neurons (excessive oxidative stress)

Preclinical evidence shows that unnecessary arterial
hyperoxia should be avoided, especially during the initial
post-cardiac arrest period (FiO, 94—-96%)

Hyperventilation should be avoided in the post-cardiac
arrest period.

Ventilation should be adjusted to achieve normocarbia

Richards EM, et al : Hyperoxic reperfusion after global ischemia decreases hippocampal energy
metabolism. Stroke. 2007;38:1578-1584

Zwemer CF, et al: Cardiopulmonary-cerebral resuscitation with 100% oxygen exacerbates
neurological dysfunction following nine minutes of normothermic cardiac arrest in dogs.
Resuscitation. 1994;27:159-170



Haemodynamics
CVP=8-12 mmHg

3,9-6 It of crystaloid fluids may be required
in the first 24h

MAP= 65-90 mmHg

Use inotropes, vasopressors if necessary



NEUPO-TTPOYVWOTIKEC HEBOODOI

NeupoAoyikn ekTipnon (GCS, avTavakAaoTIKA
oTteAexoug, CPC)

Neupo@uaoikeC doKIuaaieC (somatosensory-evoked
potentials (SSEP)

Atreikovion (CT, MRI, PET)
Bioxnuikoi d€iktec (neuron-specific enolase [NSE] &

S1008



Functional outcome

The Cerebral Performance Category (CPC) score [49] 1s
the most commonly used instrument to assess functional
outcome after cardiac arrest; 1ts categories are:

1. Conscious and alert with good cerebral performance;
able to work and lead a normal life; may have minor
neurological deficits

2. Conscious with moderate cerebral disability; indepen-
dent for activities of daily life; sufficient cercbral func-
tion for part-time work in sheltered enviror ment; may
have seizures or permanent memory or mental changes

3. Conscious with severe disability: dependent on others
for activities of daily life because of impaired brain
function

4. Not conscious (comatose or persisient vegetative state)

5. Brain dead or death from other causes

Sandroni Intensive Care Med 2007:33: 237

SUPPORT Study FitzGerald Arch Intern Med 1997;157: 72




* Hypothermia may
mask neurological
examination or delay
the clearance of
medication, such as
sedative or
neuromuscular
blocking drugs.

“I'd say your vision is being effected by an
arrow through your head, but perhaps you'd like
to get a second opinion from an eye specialist.”

Wijdicks EF. Practice parameter: prediction of outcome in comatose
survivors after cardiopulmonary resuscitation (an evidence-based
review): report of the Quality Standards Subcommittee of the
American Academy of Neurology. Neurology. 2006;67:203-210



Resuscitati (2007) 75, 219—228

RESUSCITATION

()

ER www. elsevier. com/locate/resuscitation

REVIEW PAPER

Biochemical markers (NSE, S-100, IL-8) as
predictors of neurological outcome in patients
after cardiac arrest and return

of spontaneous circulation™

Konstantinos A. Ekmektzoglou, Theodoros Xanthos*, Lila Papadimitriou

Biochemical markers for prediction of neurological

outcome after cardiac arrest.
NSE S-10011-8

Greece Ekmektzoglou Resuscitation 2007;75: 219



Etrnpeadel n uttoBeppia TNV EYKUPOTNTA TWV
ouvnBIouEVWY NEBODWYV EKTIUNONCG TNG
TTPOYVWONG;

* 48-h NSE and S100 values which
achieved a 0% FPR for poor outcome
were 2-3 times higher in patients treated
with hypothermia compared with the
normothermic control group [NSE > 25
versus 8.8 ug L—1; S1008 0.23 versus
0.12 ug L-1].

Tiainen. Serum neuron-specific enolase and S-100B protein in cardiac
arrest patients treated with hypothermia. Stroke. 2003;34:2881-2886



Etrnpeadel n uttoBeppia TNV EYKUPOTNTA TWV
ouvnNBIoUEVWY NEBODWYV EKTIUNONG TNG
TTPOYVWONG;

 When cardiac arrest patients are treated

with therapeutic hypothermia
prognostication  should probably be

delayed, but the optimal time has yet to be
determined.

Nolan et al Post-cardiac arrest syndrome: epidemiology, pathophysiology, treatment, and prognostication. A
Scientific Statement from the International Liaison Committee on Resuscitation; the American Heart
Association Emergency Cardiovascular Care Committee; the Council on Cardiovascular Surgery and Anesthesia;

the Council on Cardiopulmonary, Perioperative, and Critical Care; the Council on Clinical Cardiology; the Council
on Stroke. Resuscitation 2008; 79:350-379



TH is the only current treatment to
ameliorate brain injury after CA

TH for VF arrest

TH for non VF arrest (balance benefit &
feasibility)

Team and team spirit

New surface and intravascular cooling
techniques
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r.'.‘.';ru’l.l CURDPEAN YOUTH CAMPRIGH AGAINST RACISN SUPFORTED BY COMMISSION FOR RACIAL LOMALITY .;‘
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