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Introduction 

ÅHistorical outcomes of comatose cardiac 
arrest survivors is terrible 

ÅCardiac Arrest causes the release of toxic 
compounds directly linked to brain injury 

ÅTherapeutic Hypothermia (TH) reduces the 
release of toxic compounds, thus reduces 
brain injury 





 



Most important point! 

ÅROSC comes first!  

ÅGood CPR, early defibrillation, controlled 
ventilations all contribute to increased ROSC 

ÅNo breaks in compressions if possible 

ÅCardiac arrest is won at the scene of the arrest, 
not in the ambulance or at the hospitalτachieve 
ROSC, then transport* 

 

 *When safe to do so 



Case 1 



Case 1 

Å64 male found down at a fire scene 

ÅCPR in progress 

ÅEMS CPR and multiple shocks 











Incidence ς ROC Study 

Å10 sites; catchment population was 21.4 million 

Å20,520 cardiac arrests, 11 898 (58.0%) had resuscitation 
attempted; 

Å954(4.6% of total) were discharged alive  

Å2729 (22.9% of treated) had initial rhythm of ventricular 
fibrillation or ventricular tachycardia 

ÅSurvival ranged from 3.0% to 16.3% 

ÅVF Survival ranged from 7.7% to 39.9%, with a median of 
22.0%  

ÅSignificant differences across sites for incidence and survival 
(P<.001) 

 

 

 

 

Regional Variation in Out-of-Hospital Cardiac Arrest Incidence and Outcome, 
Graham Nichol, et al, JAMA. 2008;300(12):1423-1431.  



Total Results 

Å7.9% of all cardiac arrest patients survived 

Å21% of all patients in ventricular fibrillation 
survived 

ÅTake home message: 

ïHave your arrest in Seattle or Colonie  
Χƴƻǘ !ƭŀōŀƳŀΗ 



Termination Rules 

ÅALS rules with 100% sens and spec 

ÅEvent not witnessed by EMS 

ÅNo defibrillation in EMS setting 

ÅNo ROSC in EMS setting 

ÅArrest not witnessed 

ÅNo bystander CPR 

(For cardiac etiology arrest only) 

Prehospital termination of resuscitation in cases of refractory out of hospital cardiac arrest, 
JAMA, 300:12:1432-8, C. Sasson, A.J. Hegg, et al 

Derivation and evaluation of a termination of resuscitation clinical prediction rule for advanced 
life support providers . Resuscitation , 74 :2 , 266 ς 275, L . Morrison , P . Verbeek , M . 
Vermeulen , A . Kiss , K . Allan , L . Nesbitt , I . Stiell 



Take Home Message 

ÅCardiac arrest is won on the scene 

ÅTransporting a non-viable patient is a waste of 
resources and very dangerous for EMS 
providers 

 



Post-Cardiac Arrest Syndrome 

ROSC 20 min 6-12 hrs 72 hrs Disposition 

Cardiac Arrest 
Care 

Rehabilitation Recovery Early Immediate Intermediate 

Prehospital Care Hospital Care 

Prevent Recurrence 

Limit Ongoing Injury / Organ Support 

Prognostication 

Rehabilitation 



Cardiac Arrest Care 

ÅCompressions 
ïBystander/Prearrival 

ÅCompressions 
ïEMS  

ÅDefibrillation 
ÅAccess 
ïQuick large IV or IO 

ÅMeds 
ÅAirway management 
ïKing or ETT 



Rural Wisconsin 



Progress of an Arrest 

Prearrival 
Compressions 

200 
Compressions 

200 
Compressions 

200 
Compressions 

200 
Compressions 

EMS Arrival 
Confirm CA 

Access 
when 

available 

Eval and 
rhythm 
check  

Begin to discuss 
transport 

Airway with NRB and OPA 

Advanced airway when convenient 



Interventions that Changed Outcomes 

ÅBystander CPR ς compression only 

ïIncreases participation 

ïIncreases early perfusion 

ÅInitial CPR by providers with blow-by oxygen 
and delayed intubation 

ÅCompressions following defibrillation prior to 
pulse check or rhythm analysis 

 



Interventions that Do Not Help 

ÅEarly intubation 

ÅExcessive ventilation 

ÅCPR in ambulances and moving patients  
in arrest 

ÅBad CPR 



TH Background 



What are we really 
talking about here? 



bƻǘ ǘƘƛǎΧ 



Where did this idea come from? 

Did we just cook it up? 





Post-Cardiac Arrest Syndrome 

ROSC 20 min 6-12 hrs 72 hrs Disposition 

Cardiac Arrest 
Care 

Rehabilitation Recovery Early Immediate Intermediate 

Hospital Care 

Prevent Recurrence 

Limit Ongoing Injury / Organ Support 

Prognostication 

Rehabilitation 

Prehospital Care 



What does the literature show? 



[ƻƻƪ ōŀŎƪΧ 

Å1878 ς Boehm, closed chest massage on cats 

Å1892 ς Maass, closed chest massage on a 
human, with meaningful recovery after 10 
days of coma 

Å1900 ς Prevost and Batelli defibrillate 

Å1947 ς Beck, open-chest defibrillation 
άƘŜŀǊǘǎ ǘƻƻ ƎƻƻŘ ǘƻ ŘƛŜΧέ 

Å1958-1962 ς Kouwenhoven, Safar, CPR! 

 







CƛǊǎǘ ŦƻǊƳŀƭ ¢I ǎǘǳŘȅΧмфрфΗ 

ÅBenson DW, et al.  
Anesth Analg 1959;  
38: 423-8. 



What happened then? 

ÅWhat temperature? 

ïMild? 34-36 

ïModerate? 30-32 

ïProfound? 10 

ÅHow to induce? 

ÅHow to maintain? 

ÅWhat about complications? 



What causes brain injury? 

ÅDuration and severity of ischemia (primary) 

ÅDirect injury during reperfusion (secondary) 

ïOxygen free-radicals 

ïLipid cell membrane damage 

ïDecreased effectiveness of Na/K+ cellular pump 

ïLactate production 

 



What causes brain injury? 

ÅRelease of toxic compounds caused by the 
reperfusion of brain cells (tertiary) 

ïIncreased neurotransmitters  

ïHyper-excited receptors 

ÅHyperthermia from primary brain response 



Why does TH work? 

ÅTH decreases brain metabolism by: 

ïRetarding the initial rate of ATP depletion at membrane  

ïReducing neurotransmitter release 

ïAltering intracellular messenger activity 

ÅTH may prevent cellular damage by: 

ïLimiting breakdown of the bloodςbrain barrier   

ïwŜŘǳŎƛƴƎ ƛƴƅŀƳƳŀǘƻǊȅ ǊŜǎǇƻƴǎŜǎ  

ïReducing intracellular calcium 

ïMaybe even altering gene expression and protein synthesis   



What has been tried? 

ÅBarbiturates 

ÅCalcium channel blockers 

ÅEscalating epinephrine 

ÅSteroids 

Å9ǘŎΧ 



Statistics from the literature 

ÅAustralian Study 
ïTH Group Pts 
Åнмκпо όпф҈ύ ƘŀǾŜ άǊŜǘǳǊƴŜŘ ǘƻ ŀ ƴƻǊƳŀƭ ƭƛŦŜΦέ 

ïNormothermic Group Pts 
Åфκоп όнс҈ύ ƘŀǾŜ άǊŜǘǳǊƴŜŘ ǘƻ ŀ ƴƻǊƳŀƭ ƭƛŦŜΦέ 

ÅEuropean Study 
ïTH Group Pts 
Åтрκмос όрр҈ύ ƘŀǾŜ άǊŜǘǳǊƴŜŘ ǘƻ ŀ ƴƻǊƳŀƭ ƭƛŦŜΦέ 

ïNormothermic Group Pts 
Åрпκмот όоф҈ύ ƘŀǾŜ άǊŜǘǳǊƴŜŘ ǘƻ ŀ ƴƻǊƳŀƭ ƭƛŦŜΦέ 

 

 



2005 - ILCOR 

ÅALS Task Force of International Liaison 
Committee on Resuscitation 

Åά¦ƴŎƻƴǎŎƛƻǳǎ ŀŘǳƭǘ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ǎǇƻƴǘŀƴŜƻǳǎ 
circulation after out-of-hospital cardiac arrest 
should be cooled to 32C-34C for 12 to 24 
ƘƻǳǊǎ ǿƘŜƴ ǘƘŜ ƛƴƛǘƛŀƭ ǊƘȅǘƘƳ ǿŀǎ ± CƛōΦέ 

Åά{ǳŎƘ /ƻƻƭƛƴƎ Ƴŀȅ ŀƭǎƻ ōŜ ōŜƴŜŦƛŎƛŀƭ ŦƻǊ ƻǘƘŜǊ 
ǊƘȅǘƘƳǎ ƻǊ ƛƴ ƘƻǎǇƛǘŀƭ ŎŀǊŘƛŀŎ ŀǊǊŜǎǘέ 

 



Number needed to treat? 

ÅASA in MI? 
42 

ÅSTATINS? 
364 

ÅTherapeutic hypothermia? 
6! 
 
McAlister FA. The "number needed to treat" turns 20 τ and continues to be used and 
misused. CMAJ 2008;179:549-53 

 Holzer M, Bernard SA, Hachimi-Idrissi S, Roine RO, Sterz F, Müllner M. Hypothermia for 
neuroprotection after cardiac arrest: systematic review and individual patient data meta-
analysis. Crit Care Med. 2005;33:414ς418. 

 



Why did it take so long? 

Å1999, ARREST Trial ς Improved ROSC, but no 
improved discharge to home with Amiodarone 

ÅwŀǇƛŘ ǎƘƛŦǘ ǘƻ !ƳƛƻŘŀǊƻƴŜ ŦǊƻƳ [ƛŘƻŎŀƛƴŜΧ 

ÅAmiodarone $1.00/mg, with dose of 300 mg 

 

Å2002, HACA Trial ς Significantly improved 
outcomes for discharge after cardiac arrest 

ÅLŎŜΚ ϷллΦллκYƎΣ ǿƛǘƘ ŀ ǾŀǊƛŀōƭŜ ŘƻǎŜΧ 



Therapeutic Hypothermia  
A Case Report 



Case 

Å48 year old male asleep next to his wife starts 
ǘƻ άōǊŜŀǘƘ Ŧǳƴƴȅέ 

ÅUnable to arouse him ς call 911 

ÅPre-arrival instructions  



Case 

ÅCPR and defib by EMS 

ÅBVM  

ÅIV epi and amiodarone 

ÅIntubation following ROSC 

ÅGCS 4 upon arrival 

Å/¢ ƘŜŀŘ ǎƘƻǿǎ ŎŜǊŜōǊŀƭ ŜŘŜƳŀΧ 

 



 







Regional statistics from 2009 

ÅAlbany Medical Center Hospital 

ïProgram 2009 data 

ï42 EMS ROSC Pts  

ïнн όҔрл҈ύ ƘŀǾŜ άǊŜǘǳǊƴŜŘ ǘƻ ŀ ƴƻǊƳŀƭ ƭƛŦŜέ 

ï<10 (<24%) historically would have 

ÅEllis Hospital 

ïпκт ƘŀǾŜ άǊŜǘǳǊƴŜŘ ǘƻ ŀ ƴƻǊƳŀƭ ƭƛŦŜέ 





So how are we doing it? 




