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ObjectivesObjectives
1. Review the steps to be followed for field 

resuscitation for patients who may be candidates for 
therapeutic hypothermia.

2. List the basic steps for ED codes for patients who may 
be candidates for therapeutic hypothermia.

3. Outline the collaboration between the Emergency g y
Department, Intensive Care Unit and Cardiology 
needed to treat cardiac arrests.

4. Describe strategies to engage the community as the 
first line of defense for cardiac emergencies. 
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•• What is A Cardiac Resuscitation System of Care?What is A Cardiac Resuscitation System of Care?What is A Cardiac Resuscitation System of Care?What is A Cardiac Resuscitation System of Care?

•• How Can I Improve Field Care for Patients with OutHow Can I Improve Field Care for Patients with Out--
ofof--Hospital Cardiac Arrest?Hospital Cardiac Arrest?

•• Should I Encourage My EMS System to Start Should I Encourage My EMS System to Start 
Hypothermia in the Field?Hypothermia in the Field?

•• How Should I Manage Cardiogenic Shock in Patients How Should I Manage Cardiogenic Shock in Patients g gg g
Resuscitated from Cardiac Arrest? Resuscitated from Cardiac Arrest? 

•• What is the Role of CT Head Scans in Patients Resuscitated What is the Role of CT Head Scans in Patients Resuscitated 
from Cardiac Arrest?from Cardiac Arrest?

•• When and How Can I Assess Prognosis in Patients When and How Can I Assess Prognosis in Patients 
Resuscitated from Cardiac Arrest? Resuscitated from Cardiac Arrest? 

•• Are there clinical indicators to help with the decision about Are there clinical indicators to help with the decision about 
which patients should not be cooled?which patients should not be cooled?
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MHI @ Abbott Northwestern Hospital MHI @ Abbott Northwestern Hospital 
•• EMSEMS•• EMSEMS
•• Emergency Dept PhysicianEmergency Dept Physician
•• IntensivistsIntensivists
•• CardiologistCardiologist
•• NursingNursing
•• EducatorsEducators
•• Operational Sub CommitteeOperational Sub Committee

Cardiac Arrest in the FieldCardiac Arrest in the Field
•• What’s the best care?What’s the best care?•• What s the best care?What s the best care?
–– Mechanical CompressionMechanical Compression
–– CoolingCooling

•• What is the best location to take the What is the best location to take the 
patient?patient?

Nearest facility or most able facility?Nearest facility or most able facility?–– Nearest facility or most able facility?Nearest facility or most able facility?
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Mechanical CompressionMechanical Compression

•• Compressions Compressions 
not given 50% not given 50% 
of the time.of the time.

•• Not attributed Not attributed 
to ECG to ECG 
assessment or assessment or 
other expected other expected 
interruptionsinterruptions

Compression Only CPR or CCRCompression Only CPR or CCR

•• Survival increased from 1.8% to 5.4%Survival increased from 1.8% to 5.4%
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PrehospitalPrehospital HypothermiaHypothermia

•• Early is betterEarly is better
Thi  t d  h d i d t  f Thi  t d  h d i d t  f •• This study showed improved rates of This study showed improved rates of 
defibrillation success in patients with defibrillation success in patients with 
reduced temperatures.reduced temperatures.

Where is the correct destinationWhere is the correct destination
•• Spaite et al  Resuscitation 2008Spaite et al  Resuscitation 2008•• Spaite et al. Resuscitation 2008Spaite et al. Resuscitation 2008
•• “The impact of prehospital transport “The impact of prehospital transport 

interval on survival in outinterval on survival in out--ofof--hospital hospital 
cardiac arrest: Implications for cardiac arrest: Implications for 
regionalization of postregionalization of post--resuscitation resuscitation 
care”care”

•• No significant difference in outcome No significant difference in outcome 
based on transport time.based on transport time.
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Creating a Creating a 
Heart Safe CommunityHeart Safe Community

Kim BemenderferKim Bemenderfer
Heart Safe CoordinatorHeart Safe Coordinator

What is 
HEART SAFE COMMUNITIES?         

A community benefit program ofA community benefit program of                   
Allina Hospitals & Clinics;                            
created in 2001 at Allina Medical      
Transportation to assist 
communities and organizations in 
implementing wide spread CPRimplementing wide spread CPR 
training and assisting with AED 
placement in places where people 
live, work and play.
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What can Heart Safe do?What can Heart Safe do?

AED A  & Pl tAED A  & Pl t•• AED Awareness & PlacementAED Awareness & Placement
•• AED MaintenanceAED Maintenance
•• SCA Survivor PartnershipSCA Survivor Partnership
•• CPR TrainingCPR Training
•• Community and organization planning Community and organization planning 

d d i ti   “H t S f ”d d i ti   “H t S f ”and designation as “Heart Safe”and designation as “Heart Safe”
•• Heart Health Activities Heart Health Activities –– such as Heart Walk, Take such as Heart Walk, Take 

Heart, Heart of New UlmHeart, Heart of New Ulm
•• Nutritional Activities Nutritional Activities –– such as healthy vending such as healthy vending 

machine itemsmachine items
•• Physical Activity Programs Physical Activity Programs –– such as Power by the Hoursuch as Power by the Hour

Things we have done:Things we have done:

•• Placement of over 1200 AEDs in Placement of over 1200 AEDs in 
i i  d i ii i  d i iorganizations and communitiesorganizations and communities

•• Mass CPR Training with Medtronic GrantMass CPR Training with Medtronic Grant
•• Placement of AEDs with Employee Giving Placement of AEDs with Employee Giving 

Dollars in Allina communitiesDollars in Allina communities
•• Celebrate Survivors with EventsCelebrate Survivors with Events
•• Involvement in Take Heart Anoka County Involvement in Take Heart Anoka County 

project to implement training programs at project to implement training programs at project to implement training programs at project to implement training programs at 
schools and local Fire Departmentsschools and local Fire Departments

•• Placement of AEDs and Wide spread CPR Placement of AEDs and Wide spread CPR 
training through Take Heart Anoka Countytraining through Take Heart Anoka County
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Take Heart America coordinates what Take Heart America coordinates what 
H t S f  d Alli  H it l  & Cli i  H t S f  d Alli  H it l  & Cli i  

How is Heart Safe involved with How is Heart Safe involved with 
the Take Heart Initiative?the Take Heart Initiative?

•• Early Bystander CPR & AED placementEarly Bystander CPR & AED placement
•• Quality CPR and new circulation enhancement Quality CPR and new circulation enhancement 

devices by rescuersdevices by rescuers
•• AEDAED

Heart Safe and Allina Hospitals & Clinics Heart Safe and Allina Hospitals & Clinics 
are doing, what  the AHA recommends are doing, what  the AHA recommends 
and what SCA victims need…and what SCA victims need…

•• AEDAED
•• Improved drug deliveryImproved drug delivery
•• After resuscitation: specialized care including After resuscitation: specialized care including 

cooling, blockage removal and implantable cooling, blockage removal and implantable 
defibrillatordefibrillator

What is a What is a HEART SAFE HEART SAFE 
COMMUNITYCOMMUNITY??

An organization or geographic area An organization or geographic area 
that has embraced the concepts of that has embraced the concepts of 
encouraging prevention and heart encouraging prevention and heart 
health; has assessed the needs and health; has assessed the needs and 
developed plans to implement wide developed plans to implement wide 
spread CPR training and AEDspread CPR training and AEDspread CPR training and AED spread CPR training and AED 
placement; and engages in placement; and engages in 
activities that create awareness of activities that create awareness of 
Healthy Heart Living and CPR/AED Healthy Heart Living and CPR/AED 
use.use.
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HEART SAFE ConceptsHEART SAFE Concepts

Sudden Cardiac Arrest AwarenessSudden Cardiac Arrest Awareness

•• PresentationsPresentations
•• Partnerships with SCA SurvivorsPartnerships with SCA Survivors
•• Heart Safe Dinner to celebrate andHeart Safe Dinner to celebrate andHeart Safe Dinner to celebrate and Heart Safe Dinner to celebrate and 

recognize survivorsrecognize survivors
•• Community DesignationCommunity Designation

HEART SAFE ConceptsHEART SAFE Concepts

AED PlacementAED Placement

•• Business, schools, and many             Business, schools, and many             
othersothers

•• AED training and informationAED training and informationgg
•• Grants for placementGrants for placement
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HEART SAFE ConceptsHEART SAFE Concepts

CPR TrainingCPR Training

•• New concepts in training New concepts in training –– simple, simple, 
short and customizedshort and customized

•• CPR Anytime TrainingCPR Anytime Training
Y T bY T b ‘N F CPR’‘N F CPR’•• You Tube You Tube –– ‘No Fear CPR’‘No Fear CPR’

•• School curriculumSchool curriculum

More Information:More Information:

lli /h t fwww.allina.com/heartsafe

Kim Bemenderfer
Heart Safe Communities Project 
Coordinator
167 Grand Ave167 Grand Ave.
St. Paul, MN 55102
651-228-8470
heartsafe@allina.com
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First Steps in Resuscitation
Field to Emergency 
Department

Graham Nichol MD MPH

Medic One Foundation Endowed Chair 
in Prehospital Emergency Care

Director, University of Washington-Center for Director, University of Washington Center for 
Prehospital Emergency Care

University of Washington, Seattle, WA

Disclosures
NHLBI,  Bethesda, MD; Co-PI, Resuscitation Outcomes 
Consortium Data Coordinating Center.
NHLBI   Bethesda  MD; PI  Randomized Trial of Hemofiltration NHLBI,  Bethesda, MD; PI, Randomized Trial of Hemofiltration 
After Resuscitation from Cardiac Arrest.
NHLBI,  Bethesda, MD; Co-I, Randomized Field Trial of Cold 
Saline IV After Resuscitation from Cardiac Arrest.
Asmund S. Laerdal Foundation for Acute Medicine Stavanger, 
NO; PI, Randomized Trial of CPR Training Aid in Community.
Medtronic Foundation, Minneapolis, MN; PI, Cascade 
HeartRescue Program.
Sotera Wireless  San Diego  CA; Research CollaboratorSotera Wireless, San Diego, CA; Research Collaborator.
Gambro Renal Inc., Denver, CO; Research Collaborator.
Lifebridge North America Inc., San Antonio, TX; Research 
Collaborator.
American Heart Association, Dallas, TX; Travel Expenses.
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What Is A Cardiac 
Resuscitation System of Care? 

System
Meadows Thinking in Systems 2008

Interconnected set of elements
that is coherently organized in a 
way that achieves something.
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Cardiac Resuscitation System of Care
Nichol Circulation 2010

Interconnectedcommunity, EMS y,
and hospital response to out-of-
hospital cardiac arrest that is 
coherently organized to improve 
processes and outcome in a 
region.

Leading Causes of Death in U.S
Extrapolated from www.cdc.gov and Nichol JAMA 2008
Other Cardiac Causes
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EMS-Assessed Cardiac Arrest
Nichol JAMA 2008

Alabama
(n=715)

Dallas
(n=2,462

)

Iowa
(n=1,028

)

Ottawa
(n=2,965

)

Pittsburg
h

(n=1,217
)

Portland
(n=1,320

)

Seattle 
and KC

(n=2,349
)

Toronto
(n=5,155

)

Vancouve
r 

(n=2,373
)

Overall(n
=19,584)

Incidence
, per 
100,000

106.7 159.0 93.1 71.8 105.1 77.5 144.0 96.8 75.9 95.0

Survival, 
%

1.1 2.4 6.1 3.3 3.3 6.5 8.1 3.2 6.7 4.4

Missing 
VS, %

2.0 1.5 1.2 0.7 0.3 1.5 0.1 0.4 1.2 0.8

Ventricular Fibrillation
Nichol JAMA 2008

Alabama
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)
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(n=2,992
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)

Overall
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8)

Incidence
, per 
100,000

9.9 12.8 12.4 18.7 10.4 9.3 15.1 19.0 11.4 15.2 12.8

Survival, 
%

7.7 9.5 22.7 26.0 14.8 21.5 22.5 39.9 15.7 25.0 21.0

Missing 
VS, %

3.1 7.9 4.4 0 2.1 1.0 3.6 0.3 1.3 3.3 2.5
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Survival from Admission
to One Month
HerlitzResuscitation 2006

Out-of-hospital cardiac arrest is p
major public health problem.
Large variation in survival.
Treatable condition.
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Wake County, NC
Hinchey Ann Emerg Med 2010

Multiphase before-after study
BaselineBaseline

C:V ratio 15:2
Stacked shocks

“New” CPR
Early intubation deemphasized
Minimal interruption in compressions
Single defibrillation
Control of ventilation rates
Intraosseous

Impedance threshold device
Field hypothermia

Wake County, NC 
HincheyAnn Emerg Med 2010
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Patient Volume vs. Outcome for Cardiac Arrest
Callaway Annals of Emerg Med 2010

Annual Volume Number of 
Hospitals

Survival to 
Discharge (%)

Adjusted Odds 
of Death (95% Hospitals Discharge (%) of Death (95% 
CI)

1-9 103 28.7 Reference
10-19 55 30.8 0.85 (0.65, 

1.12)
20-29 23 32.6 0.89 (0.65, 

1.21)
30-39 11 28.3 1.04 (0.75, 

1.45)
> 40 11 37.3 0.91 (0.67, 

1.25)

Adjusted for patient factors (witnessed collapse, initial rhythm, and age) and 
hospital factors (cath capability)

AUTHOR
DESIGN

POPULATION INTERVENTION COMPARATOR ALTERNATIVE 
COMPARATOR

Vermeer
Individual randomized 
trial in 1 province, 
Netherlands

AMI, presenting at 
hospitals not capable 
of PPCI

Transfer for PPCI 
(n=75) 

Fibrinolytic in non-PCI 
hospital (n=75)

Symptoms to 
therapy 135 + NR

Fibrinolytic with 
transfer; rescue PCI if 
indicated (n=74)

Symptoms to 

Randomized Trials of Regionalized STEMI Care
Adapted from Nichol Circulation 2010

Netherlands
Symptoms to therapy 
240 + NR

Door to balloon NR
Deatha 7%

Recurrent infarcta

1%
Strokea 3%

therapy 135 + NR
Door to balloon NR
Deatha 7%
Recurrent infarcta

9%
Strokea 3%

Symptoms to 
therapy 255 + NR

Door to balloon NR
Deatha 8%
Recurrent infarcta

5%
Strokea 4%

Widimsky
Individual randomized 
trial in 1 province, 
Czech Republic

AMI, presenting within 
6 h of symptom onset 
at hospitals not 
capable of PPCI

Immediate transfer for 
PPCI (n=101)

Symptoms to 
therapy 215 +NR

Door to balloon NR
Deathb 7%

R t i f tb

Fibrinolytic therapy in 
non-PCI hospitals 
(n=99) 

Symptoms to therapy 
132 + NR

Door to balloon NR
D thb 14%

Fibrinolytic therapy 
during transport for 
PCI
(n=100)

Symptom to therapy 
220 + NR

Door to balloon NR
Deathb 12%

Recurrent infarctb

1% P<0.03
Strokeb 0%

Deathb 14%
Recurrent infarctb

10%
Strokeb 1%

Recurrent infarctb

7%
Strokeb 3%

Andersen
Individual randomized 
trial in Denmark

AMI with ST elevation 
presenting at hospital 
not capable of PPCI

Transfer for 
angioplasty within 3 h 
(n=567) 
Symptoms to 
therapy227+NR

Door to balloon 26
Deathb 7%

Recurrent infarctb

2% 
Strokeb 2%

Fibrinolysis at referral 
hospital  (n=562) 
Symptoms to therapy 
150+NR

Door to therapy NR
Deathb 9%

Recurrent infarctb

6% 
Strokeb 2%

N/A



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

AUTHOR
DESIGN

POPULATION INTERVENTION COMPARATOR ALTERNATIVE 
COMPARATOR

Grines
Individual randomized 
trial in US and Europe

High-risk AMI with ST 
elevation or presumed 
new left bundle branch 
block <12h 

Transfer for PPCI (n=71) 
Symptoms to therapy 

NR
Door to balloon 174 +

80
Deathb 8%

Fibrinolytic therapy 
(n=66) 

Symptoms to therapy 
NR

Door to therapy 63 +
39

N/A

Randomized Trials of Regionalized STEMI Care 
(continued)

Deathb 8%
Recurrent infarctb 1% 
Strokeb 0%

39
Deathb 12%
Recurrent infarctb 0% 
Strokeb 4%

Bonnefoy
Individual randomized 
trial in France

Patients with STEMI 
presenting to EMS within 
6 h of symptom onset 

Primary PCI (n=421)
Symptoms to therapy 

NR
Deathb 5%
Recurrent infarctb 2%
Strokeb 0% 

Prehospital fibrinolysis 
(n=419)

Symptoms to therapy 
NR     

Deathb 4%)
Recurrent infarctb 4%
Strokeb 1%

N/A

Widimsky
Individual randomized 
trial in Czech Republic

Patients with STEMI 
within 12 h of symptom 
onset presenting to non–
PCI-capable hospital

Immediate transfer for 
primary PCI (n=429)

Symptoms to therapy 
203 + NR

Deathb 7%
Recurrent infarctb 1%

b

Fibrinolytic in community 
hospital (n=421)

Symptoms to therapy 
185 + NR
Deathb 10%

Recurrent infarctb 3%
b

N/A

Strokeb 0% Strokeb 2%

Trauma Systems of Care
NathensJAMA 2001
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Trauma Systems of Care
NathensJAMA 2000
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Direct and indirect evidence that 
regional cardiac resuscitation 
systems of care will improve 
outcome
Effects 

Take time to developp
Depend on patient volume
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How Can We Improve Field CareHow Can We Improve Field Care 
for Out-of-Hospital Cardiac 
Arrest?

Improve Manual CPR!
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Chest Compression Fraction
Christenson Circulation 2009

CPR Before Rhythm Analysis
Cobb JAMA 1999
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CPR Before Rhythm Analysis
Wik JAMA 2003

CPR Before Rhythm Analysis
Bradley Resuscitation 2010
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CPR Before Rhythm Analysis
Bradley Resuscitation 2010

Preshock Pause
EdelsonResuscitation 2008
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Preshock Pause
EdelsonResuscitation 2008

Compression Depth
EdelsonResuscitation 2008
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Chest Compression Rate
AbellaCirculation 2005

Use Single Rather 
than Stacked Shocks!
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Shock to PerfusingRhythm
SundeResuscitation 1999

• Observational study of out-of-hospital cardiac 
arrest in Norway (n=156 patients  883 arrest in Norway (n=156 patients, 883 
shocks).

• Pulse generating rhythm regardless of 
duration after shock: 
• 90 shocks (10%) in 51 patients had any 

ROSC;
• 35 (4%) had sustained ROSC after shock;

• 14 after first shock14 after first shock
• 2 after second shock 
• 3 after third 

Single versus Stacked Shock
Rea Circulation 2006
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Single versus Stacked Shock
Rea Circulation 2006

Ignore Manual Compression 
Devices!



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

Mechanical Compressions Using 
Load-Distributing Band Device
OngJAMA 2006

Of 210 patients in whom LDB device was applied,
38 patients (18.1%) survived to hospital admission (95% CI13.4%, 23.9%)
12 patients (5.7%) survived to hospital discharge (95% CI, 3.0%, 9.3%).

Mechanical Compressions Using 
Load-Distributing Band Device
HallstromJAMA 2006
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Mechanical Compressions Using 
Load-Distributing Band Device
HallstromJAMA 2006

Consider Continuous Chest 
Compressions?
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Minimally Interrupted Cardiac 
Resuscitation
BobrowJAMA 2006

Ignore Intravenous Drugs!
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Intravenous Drugs
OlasveengenJAMA 2009

Impedance Threshold Device
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Coronary Perfusion Pressure
ParadisJAMA 1990

Aortic-to-right atrial pressure 
gradientduring relaxation phase of 
cardiopulmonary resuscitation

Impedance Threshold Device Improves 
Coronary Perfusion Pressure
AufderheideCrit Care Med 2005
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Outcomes for Cardiac Arrest 
with PEA at any time during 
Resuscitation in Milwaukee Trial
AufderheideCrit Care Med 2005

P t h b

No significant 
difference btwn
CPR and CPR+ITD

Post hoc subgroup 
analysis
susceptible to bias

when adjusted
for multiple 
comparisons

Effect Observed in Blinded vs. 
Unblinded Trials
BeroPLOS Medicine 2007
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Consider Limiting 
Oxygenation?

Pilot Randomized Trial of 30% vs. 
100% Oxygen After Resuscitation
Kuisma et al Resuscitation 2006
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Quasi Randomized Trial of 
Oxygen Supplementation 
in Patients with Stroke
RønningStroke 1999


