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Cardiac ArrestCardiac Arrest
•• OutOut--ofof--hospital cardiac arrest (OOHCA) affectshospital cardiac arrest (OOHCA) affectsOutOut ofof hospital cardiac arrest (OOHCA) affectshospital cardiac arrest (OOHCA) affects

295,000 people annually in the US295,000 people annually in the US
•• 7.9% median survival rate7.9% median survival rate
•• Anoxic encephalopathy and neurologic deficits are Anoxic encephalopathy and neurologic deficits are 

common and disabling common and disabling -- among survivorsamong survivors
•• Modest gain with CPR advances, many failed clinical Modest gain with CPR advances, many failed clinical 

trials trials –– BRCT BRCT -- barbituratesbarbituratestrials trials BRCT BRCT barbituratesbarbiturates
•• Enormous public health issue Enormous public health issue -- personal, family & personal, family & 

societal burdenssocietal burdens
•• Growing awareness of needed cardioGrowing awareness of needed cardio--cerebral cerebral 

protectionprotection
Lloyd-Jones D, Adams R, Carnethon M et al. Heart disease and stroke statistics-2009 
update. Circulation 2009;119:e21-e181.
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Red– Zone II (90-120 mins)

Blue– Zone I (< 9 mins)

Red– Zone II (90-120 mins)

Blue– Zone I (< 90 mins)

Helicopter Locations 2009

In Response to the STEMI 
Program at MHI

.

Hypothermia Pivotal Studies

HACA,
20022002
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Hypothermia: mechanisms

ischemia reperfusionischemia reperfusion

reactive oxygen 
species (ROS) inflammatory 

cascades

mitochondrial
Dysfunction /Ca influx

vascular dysfunction/hypotension
apoptosis – organ dysfunction

cerebral edema

hypothermia

*Dr. Abella, University of Pennsylvania

li   h i l di h i h 

P valueRR
(95% CI)

Normothermia
(%)

Hypothermia
(%)

Hypothermia Trials:  Outcomes

0.046
2.65

(1.0-6.88)
9/34

(26%)
21/43
(49%)

Bernard

0.0061.51
(1.14-1.89)

50/137
(36%)

72/136
(53%)

HACA

Alive at hospital discharge with 
favourable neurological recovery

0.0091.44
(1.11-1.76)

50/137
(39%)

71/136
(55%)HACA

Alive at 6 months with favourable 
neurological recovery
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ILCOR Advisory Statement

 Unconscious adult patients with ROSC after out-of-hospital VF cardiac U co sc ous adu t pat e ts t  OSC a te  out o osp ta  V  ca d ac 
arrest should be cooled to 32°C - 34°C for 12 - 24 hours 

 Possible benefit for other rhythms or in-hospital cardiac arrest.

• New Guidelines – more 
aggressive, 30’ CPR

• Full recoil.  30:2
• Less defib use
• Hypothermia Level II A 

d tiHypothermia recommendationHypothermia
guidelines
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Theory meets Practice? – not yetTheory meets Practice? – not yet

• Less than 7% of OOHCA pts get TH - <15,000 
of 295,000

• Fewer than 300 hospitals have programs or 
equipment of 6,000 eligible hospitals

• Awareness and funding limited – FDA 
approval and perceived complexity are barriers

• Yet innovation and iteration flourish and 
f l  l d th   successful programs lead the way 

• Research continues – despite challenges b/o 
enormous persistent unmet need
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Arctic Sun Energy Transfer Pad ™ PlacementArctic Sun Energy Transfer Pad ™ Placement
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The Main Concepts a Cardiac 
Emergency Program
The Main Concepts a Cardiac 
Emergency Program

ACCESS TRANSPORTATION STREAMLINE CARE

Outstate Hospital EMS Transport Tertiary Center

ACCESS                 TRANSPORTATION                 STREAMLINE CARE

DATA COLLECTION          FEEDBACK             RESEARCH

Prehospital 
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Neuro-cognitive recovery teamNeuro-cognitive recovery team

OutcomesOutcomes

Abbott Northwestern Hospital       72/140 51.4%

Alive at hospital discharge with favourable neurological recovery

• Survival by diagnosis

– STEMI: 49/76 64.5%
– Other: 29/64 45.3%

S i l b  i i i l h h

p g f g y

• Survival by initial rhythm

– VF/VT: 68/102    66.7%
– PEA/Asystole: 7/32   21.9%
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Transfer Outcomes
Transfer = Blue line, ANW = Red line
Transfer Outcomes
Transfer = Blue line, ANW = Red line
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75% of total patients in the Cool It Program 
are transfers
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Days A rrest to Death or Last Know n A live

are transfers

Early Cooling is CriticalEarly Cooling is Critical

Source Chi Square DF P-value

Ti  ROSC t  Fi t C li  i 5 0785 1 0 0242Time ROSC to First Cooling min 5.0785 1 0.0242

If the time to first cooling increases by an hour 
the hazard of death increases 25%

Estimate Lower CL Upper CL P-value

1.25 1.06 1.44 0.0081

the hazard of death increases 25%.
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CV Emergency 
Program

Development 

Acute Coronary
Syndromes

Resuscitation
Center

Acute Aortic 
Emergency

Center

Stroke 
(Neurological
Emergencies)

Heart Failure Center

MHI@ Abbott 
Northwestern Hospital 
System of CV Emergency Care

Level 1 STEMI
Level 2 NSTEMI

Urgent
Cardiac Arrest

Acute
Aortic

Dissection

Critical Limb
Ischemia

Abdominal Aortic
Aneurysm 

Chest Pain Center
Therapeutic
Hypothermia

Non-Traumatic
Shock Treatment

LVAD to Transplant
ED HF 

DATA COLLECTION/
Post-Hospital

Discharge Coordination

Pre-Hospital
Care Coordination

CV Emergency
Program Manager

Research

Education

Publications

Nurse Educator
Administrative

Assistant
Clinical Assistants

Clinical Support Services

Advanced 
Imaging

Hemodynamic
Support

24/7 
Intensivists
Hospitalists

Administrative Support Services

ANALYSIS
Discharge Coordination

Cardiac/Transplant
Surgeons

Vascular Surgeons Rehabilitation

Extensive Education for Patients, Community & Providers

To maximize benefits, cooling should be 
initiated as soon as possible.
S r i al benefits are dramatic

Cardiovascular Emergency Centers

1. Advanced care for the complex cardiac 
emergency patient

2. Extensive training with protocolized care

3. Collaboration on presenting patient

4 Interhospital transfer systemsSurvival benefits are dramatic.
The best treatment are often simple.
But, we under-deliver this lifesaving 
treatment

TH capable Acute MI PCI centers 
should offer this lifesaving treatment it

4. Interhospital transfer systems

5. Interdisciplinary teams and approach 

6. Data collection/evaluation/improvements

7. Care across continuum

8. Communication methods (FEEDBACK)

9. Research
should offer this lifesaving treatment, it 
is a public health care imperative.

barbara.unger@allina.com
Michael.mooney@allina.com

10. A uniform standard of care is possible uniting 
a common outcome from rural to metro 
communities for our most critical CV 
emergencies
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