
When to Cool? Clinical 

Applications of Therapeutic 

Hypothermia

Â Cardiac arrest with 

return of pulses?

Â Traumatic Brain 

Injury?

Â Stroke?

Â Other brain injury?
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Acute Neurological 

Interventions after CPR



Post-CPR Care - Brain

Â Animal studies have made it clear that brain 

damage is ongoing for 24-48 hours after 

reperfusion

Â Care during that time can change outcome

Â Temperature and blood pressure are particularly 

influential

Â Clinical data have shown that certain plans of 

care can alter neurological outcomes
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Outcome Risk Ratio

Â Favorable Outcome 1.40 (1.08 - 1.81)

Â Death at 6 months 0.74 (0.58 - 0.95)

-----------------------------------------------------------------

Â NNT (Favorable Outcome) = 6.4

Â NNT (Not Dead) = 7.0

Â Relative Risk Reduction (Neuro) = 26%

Â Relative Risk Reduction (Death) = 26%

Outcome Odds Ratio

Â Good Outcome 2.65 (1.02 ï6.88)

Â Good Outcome 5.25 (1.47 ï18.76)

-----------------------------------------------------------------

Â NNT (Good Outcome) = 4.5

Â NNT (Not Dead) = 6.1

Â Relative Risk Reduction (Neuro) = 30%

Â Relative Risk Reduction (Death) = 24%



AHA / ILCOR Guideline

Â Occasional use by select physicians with interest in hypothermia



AHA / ILCOR Guideline 2005



Donôt be stuck in 2002

Â Most animal studies were done in PEA 
and asystole

Â Benefit for the brain has nothing to do 
with what stopped the heart

Â Those trials picked VF just to simplify their 
design

Â There are newer studies extending the 
inclusion criteria



Not just for VF



Not just for VF



Not just for stable patients

(Who is ñstableò after cardiac arrest?)



An integrated approach, including 

brain therapy, is essential

Â Brain injury contributes to at least 50% 
of the subsequent deaths after 
successful resuscitation

Â If we are sincerely trying to resuscitate 
the patient, we must address brain 
resuscitation: 

Â perfusion, oxygenation AND temperature.
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Implementation of a standard post-

resuscitation protocol: Sunde (2007) 

Protocol includes therapeutic hypothermia

Good outcome in 34/61 = 56%

Resuscitation 2007; 73: 29-39 



Hypothermia Benefits Differ 

Between Categories of Patients 

(2005-2007)

Out-of-Hospital Arrest In-Hospital Arrest

(N= 90) (N=40)

24% vs. 32% Alive

12% vs. 27% Good

15%  vs. 15% Alive

7%  vs.   7% Good



Outcomes by Hypothermia or No 

Hypothermia - Out-of-Hospital 

Only (2005-2007)

VF

Non-VF



How do I cool the patient?



Temperature Monitoring Sites

Â Rectal temperature can differ from core and cranial 

by as much as 1.5ºC, and difference is particularly 

great during active cooling. 
(Stone 1995 Anesthesiol 82: 344-51; Zweifler 2004; J Neurosurg 

Anesthesiol 16:232-5)

Â Cranial and core temperatures are best measured by 

PA catheter > esophageal > bladder > tympanic > 

rectal



Picked Esophageal Monitoring

Â Tried Foley Bladder Temperature Probes
Â Special Order & More expensive (~$20 vs ~$5)

Â Nurses often place prior to getting special Foley

Â Ended long tradition of rectal temperatures
Â ID had removed rectal thermometers



Benzodiazepine enhanced cooling

Shivering

Cold IV Saline + sedation (awake 

volunteers) (yes- paid volunteers!)

Valium 10 -20 mg

~2.5 liters (30ml/kg) of saline / 30 min



Cold (4ºC) IV Saline Induces 

Hypothermia

Â Kliegel et al., 2005; 

Resuscitation 64: 347-351. (N= 

26: 35.6ºC -> 33.8ºC)

Â Virkkunen et al., 2004; 

Resuscitation 62: 99-302. 

(N=13; 35.8ºC -> 34.0 ºC)

Â Bernard et al., 2003; 

Resuscitation 56: 9-13. (N=22: 

35.5ºC -> 33.8ºC)
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Before After

Kliegel

Virkunen

Bernard

~2 liters cold saline
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After initial 
cooling with IV 
saline, it is 
necessary to 
add a cooling 
blanket or 
some other 
maintenance 
device

Seattle - Kim, F. et al. Circulation 2005;112:715-719

*

*



$140

Small Fridge

$200

Box of 12 Temperature 

sensing Foleyôs

$120

Box of 24 Esophageal 

Temperature probes

$40

Cable from Philips 

monitors for these probes


