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In the Streets

Ivory Tower



Key Concepts

� Care plan from the living room to 
rehabilitation
� Pre-hospital care

� Hospital destination
� Standing orders

� Recognize that nurses are in charge
� Bring all stakeholders to the table early
� Set a date and stick to it





Latest revised protocol







EMS Transport of Cold Fluid





Sample In -Hospital Standing Orders



Sample In -Hospital Standing Orders



Sample In -Hospital Standing Orders



Where Does This Leave Us?

� Post-resuscitation patients should receive 
hypothermia if initial rhythm was VF/VT

� Strong consideration should be given to 
providing the therapy to other post-resus 
patients

� Coordination between EMS, EM, ICU, and 
Cardiology is essential



Where Does This Leave Us?

� Post-resuscitation/cardiac specialty hospitals 
with expertise in these therapies should 
receive patients directly from the field or in 
prompt transfer

� We may be starting all codes cold with a 
BIAD in the near future



Lessons Learned

� Recurrent education and feedback is as 
important as initial education

� In-hospital areas may have disparate 
experiences

� Issues to consider:
� Emergent STEMI cases
� Non-VF/VT cases

� Pediatric cases
� Prolonged resuscitation cases – what now is a 

hopeless case?



www.wakegov.com/ems
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• Know the science

• Teach the science in a meaningful way to 
those who will actually treat patients

• Give credit where credit is due

• Measure, evaluate, change, and measure 
again

The Plan for Community Improvement



����������



� There is an art to this element of 
resuscitation

� Keys:
� Never, ever stop
� Allow full chest recoil
� Rate must be at least 80 (and hopefully 100) per 

minute

� The leader of the resuscitation needs to start 
here before moving to “advanced” treatment

Compressions



� Swine study – 20 animals
� VF was induced
� 7 minutes of no treatment; CPR after 1st

shock
� Randomized to 4 groups of hands-off 

interval:
� 3 seconds
� 10 seconds
� 15 seconds
� 20 seconds

“ Hands -Off Interval ”
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� Using defibrillator data, the hands-off interval 
was measured

� Predictive model based on fibrillation 
characteristic provided 3 statistical groups:
� 0-25% prob of ROSC

� 25-40% prob of ROSC
� 40-100% prob of ROSC

Human Observational Study

Eftestol, T. et al. Circulation 2002;105:2270-2273



Copyright ©2002 American Heart Association

Eftestol, T. et al. Circulation 2002;105:2270-2273

A 50-second ECG tracing illustrating VF with artifacts from precordial chest 
compressions, followed by a hands-off interval, a countershock, and return of 

spontaneous circulation (ROSC)



Copyright ©2002 American Heart Association

The change in probability for successful defibrillation with return of spontaneous 
circulation (ROSC), PROSC(v), with time during the median 20-second interval without 

CPR after initiation of ECG analysis before a defibrillation attempt

Eftestol, T. et al. Circulation 2002;105:2270-2273



The Real Terror Threat

��������	�
 ����	����



����������	
�
����

���������
��������





Consecutive Case Ventilation Rate
(breaths/min)

Ventilation Duration
(secs/breath)

% Positive Pressure

Group 1

1 32 1.15 61%

2 45 .85 64%

3 34 .91 51%

4 49 .64 52%

5 19 .99 31%

6 39 .60 40%

7 38 .78 49%

Mean ± SEM 37 ± 4* 0.85 ± .07* 50 ± 4%

Group 2

8 15 1.10 27%

9 31 1.38 71%

10 15 1.12 28%

11 15 1.00 25%

12 26 1.30 57%

13 30 1.17 59%

Mean ± SEM 22 ± 3* 1.18 ± .06* 44.5 ± 8.2%

Group 3 30 ± 3 1.0 ± .07 47.3 ± 4.3%

Aufderheide TP et al.  Oral Presentation, June 2005
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� 30 kg Female Pigs (n=9)
� Propofol Anesthesia
� Intubate
� V-fib for 6 min (no CPR)
� Begin CPR at 100/min with automatic active 

compression/passive decompression
� Randomize between:

2 min: ventilation @ 12 breaths/min
2 min: ventilation @ 20 breaths/min
2 min: ventilation @ 30 breaths/min

� Biphasic DC Shock
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Breaths/Minute O2/CO2 Survival Rate

12 100% O2 6/7 (86%)

20 100% O2 1/7 (14%)*

30
*P < 0.05

95% O2/5% CO2 1/7 (14%)*

Aufderheide TP et al.  Oral Presentation, June 2005



NEJM 2002;346:549-56



Summary of Studies

Neurologic 
50% vs 14%

Survival
50% vs 23%

Neurologic
23% vs 7%

Survival
54% vs 33%

Neurologic
49% vs 26%

Survival
48% vs 32%

Neurologic
55% vs 39%

Survival
59% vs 45%



� No longer the ABCs

� It is the CABs

� Compress continuously, ventilate sparingly, 
cool quickly

Summary of Science



� Resuscitation is a pre-hospital activity

� Emergency Medical Dispatchers, 
Firefighters, EMTs, and Paramedics are (or 
should be) the best resuscitators in the 
community

� Post-resuscitation is a combined activity

� Exception:  persistent v. fib to cath lab?

Give Credit Where Credit is Due



� Most cardiac arrests are worked where they 
are found until termination or ROSC
� Coordination with medical examiner, organ 

donation, field staff

� Education in grief counseling
� Dispatch sufficient personnel

� Standing order protocols
� Discontinuation

� Deceased subjects
� All rhythms

� Hypothermia/post-ROSC care

Practical Implications







Measure and Evaluate

� Changes in our System were implemented in 
a stepwise fashion
� Continuous Compressions

� Impedence Threshold Device
� Hypothermia

� Coordination with receiving hospitals for the 
hypothermia phase was key

� Impact for each of these was measured
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Survival VF/VT
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Percentage of All Attempted Resuscitations Neuro 
Intact
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Neurologically intact – VF/VT
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Comparison of Outcomes Hypothermia vs. Baseline
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Multivariate Odds of Survival

Factor Odds 95% CI

Age 0.97 0.96-0.98

Residence 0.50 0.31-0.82

Bystander CPR 2.18 1.34-3.54

New CPR 2.37 1.10-4.96

ITD 2.99 1.29-6.95

Hypothermia 3.67 1.86-7.26



Sayre MR et al.  Cardiac Arrest Survival Rates Depend on Paramedic Experience.  
Academic Emergency Medicine May 2006;13(5) Suppl 1: S55-56
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Paramedics per 100,000 vs. Cardiac Arrest Survival
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Houston Experience



Houston Experience



Summary of Response

� BLS first response in 8:59 at 90th percentile
� Defibrillation
� Compression
� Trauma preparation

� ALS ambulance in 11:59 at 90th percentile
� CPAP
� IO access
� IV medications
� Initial cardiac arrest care

� Advanced Practice Paramedic in 14:59 at 90th percentile
� RSI/advanced airway supervision
� Referrals and alternate destinations
� Hypothermia
� Complex cases (cardiac arrest and others)

54



How APP Improves Annual Experience/Medic

Critical Encounters/Medic
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APP Response Vehicle
Media loved this



Raleigh News and Observer





Summary

� Compress continuously, ventilate sparingly, 
cool promptly

� Living room to rehabilitation coordination is a 
must

� Maintain understanding of the science
� Translation of science to the streets presents 

unique challenges
� Educate those who actually care for the patients
� Put egos and degrees aside

� Give credit where credit is due



www.wakegov.com/ems


