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What does the ECG show 
before the Arrest ?
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44 year old male with chest pain
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40 year old male with chest pain

52 year old male 
(Aug 23 2010)

• Collapsed while talking with wife

•911 police administer CPR

•Fire dept:  AED gives shock
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52 year old male 

•To Waconia ED unresponsisve

• ECG shown

T i T <0 01 / l•Troponin T <0.01 ng/ml
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52 year old male 

•To Minneapolis Heart Institute
@ Abbott   Northwestern

• Level 1 and Cool It.  D/C Sept 8

• LV ejection fraction 65-70%



201 0 Miracle on Ice Conference
© Minneapolis Heart Institute® at Abbott Northwestern Hospital

Level 1 Acute Myocardial Infarction Database
@ Minneapolis Heart Institute

• March 2005-May 2010

• Acute ST-segment elevation MI (or LBBB)

• 2260 consecutive patients 

Level 1 Acute Myocardial Infarction Database
@ Minneapolis Heart Institute

• Cardiac arrest: 254 (11.2%)

• “ Level 1” for coronary occlusion: ~ 100%

• “Cool It” for cerebral anoxia: ~ 33%
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Cardiac Arrest vs No Arrest
(Clinical Characteristics)

Arrest No Arrest

• Age: 63 (53,75) years

• Age range: 33-87 years

• Female: 27.5%

• Age: 61 (52,74) years

• Age range: 33-99 years

• Female: 24%

• CP-ECG: 65 minutes

• Active smoker:  41%

• CP-ECG: 143 minutes

• Active smoker:  37.4%

Age Distribution of Cardiac Arrest Patients
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Cardiac Arrest vs No Arrest
(Impact of cigarettes on age at presentation)

Arrest No Arrest

• All : 63 (53,75) years

• Active smoker: 55 years

• All: 61 (52,74) years 

• Active smoker: 54 years

• Never-smoked: 73 years • Never smoked: 67 years

Level 1 Acute Myocardial Infarction Database
@ Minneapolis Heart Institute

• Not current smoker with cardiac arrest:

Median age: 71.5 years  g y
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Frequency of Cardiac Arrest by Location
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Level 1 Acute Myocardial Infarction Database
@ Minneapolis Heart Institute

• Pre-hospital cardiac arrest: 111 ( 44%)

• Not pre-hospital cardiac arrest: 143 ( 56%)
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Cardiac Arrest
Initial Killip Class

Arrest No Arrest

• I:  53%

• II: 1.5%

III 1 5%

• I:  81%

• II: 1.6%

III 1%• III: 1.5%

• IV: 44%  (Cardiogenic shock)

• III: 1%

• IV: 5.5%  (Cardiogenic shock)

Initial Killip Class
Arrest vs No Arrest
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Cardiac Arrest vs No Arrest
(Clinical Characteristics)

Arrest No Arrest

• Inotropic drug:         35%

• Intra-aortic balloon:  28%

• Inotropic drug:         6%

• Intra-aortic balloon:  5%

• Ventilator:                 67% • Ventilator:         unknown

Cardiac Arrest Patients
Distribution of Initial Troponin T (ng/ml)
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Initial ECG Infarct Location
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“Culprit” Coronary Artery
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Cardiac Arrest
Outcome

Arrest No Arrest

• Hosp death: 31.9%

• 30 day death: 32%

1 d th 39 8%

• Hosp death: 2.5%

• 30 day death: 3.0%

1 d th 6 1%• 1 year death: 39.8%

• Hosp LOS: 6.5 days

• 1 year death: 6.1%

• Hosp LOS: 3 days



201 0 Miracle on Ice Conference
© Minneapolis Heart Institute® at Abbott Northwestern Hospital

Level 1 Acute Myocardial Infarction Database
@ Minneapolis Heart Institute

Hospital mortality

• Pre-hospital cardiac arrest: 36 (32%)

• Not pre-hospital cardiac arrest: 45 (31.5%)

Hospital Mortality vs Killip Class
Cardiac Arrest Patients

• Killip Class I Hospital Mortality: 9.9% 

• Killip Class 4 Hospital Mortality: 65 4%• Killip Class 4 Hospital Mortality: 65.4%



201 0 Miracle on Ice Conference
© Minneapolis Heart Institute® at Abbott Northwestern Hospital

Cardiac Arrest Patients
Hospital mortality vs Initial Troponin T (ng/ml)

0.6

0.2

0.3

0.4

0.5

0

0.1

<0.01 .01- .1 >.1- 1.98 >1.98- 42.4

Cardiac Arrest Patients
Arrest Location vs Initial Troponin T

0.6

0.3

0.4

0.5

0.6

pre hospital arrest

ED or later arrest

0

0.1

0.2

<0.01 .01- .1 >.1- 1.98 >1.98- 42.4

ED or later arrest



201 0 Miracle on Ice Conference
© Minneapolis Heart Institute® at Abbott Northwestern Hospital

Age Distribution of Cardiac Arrest Patients 
who died in Hospital

0.5

0.2

0.3

0.4

0

0.1

<40 40-50 51-60 61-70 71-80 81-90



201 0 Miracle on Ice Conference
© Minneapolis Heart Institute® at Abbott Northwestern Hospital



201 0 Miracle on Ice Conference
© Minneapolis Heart Institute® at Abbott Northwestern Hospital



201 0 Miracle on Ice Conference
© Minneapolis Heart Institute® at Abbott Northwestern Hospital

Conclusions

• Acute ST-elevation MI is a frequent 
cause of cardiac arrest (ventricular 
fibrillation)

V t i l fib ill ti i ti• Ventricular fibrillation is a time 
dependent and early event

Conclusions

• Acute coronary artery occlusion 
creates an electrically unstable heart 

• With the exception of cardiogenic 
h k i l li i l f t (shock, no single clinical feature (age, 

ecg,infarct artery) identifies the 
patient at risk for cardiac arrest
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Conclusions

• Hospital mortality is substantial 
( over 30%) 

and usually due to cardiogenic shock

Conclusions

• Nearly one half of patients are < 60
years old (& active smokers)

• Cigarette smoking promotes 
t t th b ipremature coronary artery thrombosis
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Conclusions

• The post-hospital 1 year outcome of 
patients with ST-elevation MI and 
cardiac arrest is no different than 
those without cardiac arrest

•Long term cardiac and neurologic 
outcome is under active study


