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Public Health Announcement 
In wine there is wisdom 
 
In beer there is strength 
 
In water there are bacteria 
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The Plan 

History of project 
§ Question to be answered 
§ SAS role in helping to answer the question 
Results 
Implications of Results 
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Hinchey et al.  Annals of EM 2010;56:348-57 



Wake County Experience 

Community-wide approach to 
improving resuscitation outcomes 
Natural experiment with prospective 
data collection and observation 
Continuous compressions, controlled 
ventilations, working codes “on-scene”, 
and induction of hypothermia 
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Wake County Experience 

The combination of compressions, 
controlled ventilations, working arrests 
in the field, and hypothermia increased 
survival by 7% actually and 200% 
relatively 
This is an increase of 3 lives saved per 
100,000 population per year, or 25 
additional lives saved annually in Wake 
County 



Termination Rules 

Many different studies have looked at 
this question 
NAEMSP official position paper revision 
is in press 
Brief review follows 
Take home:  we have sufficient data to 
adopt termination of resuscitation rules 



CARES Registry Study 

BLS Rule 
Not witnessed by 
EMS 
Non-shockable 
rhythm 
No ROSC 

ALS Rule 
Not witnessed by 
EMS 
Non-shockable 
rhythm 
No ROSC 
Not by-stander 
witnessed 
No bystander CPR 



CARES Registry Study 

BLS Rule 
PPV 99.8% 
(99.6-99.9) 
 
NPV 13.3% 
(12.1-14.6) 

ALS Rule 
PPV 100% 
(99.7-100) 
 
 
NPV 9.1% 
(8.3-10.0) 
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History of the Project 

Direct Clinical Question: 
§ “How Long Should We Do CPR On-Scene 
and Still Have Reasonable Expectation of 
Neurologically Intact Survival?” 
§ Historical literature implies no more than 
20 to 25 minutes 
§ We were seeing clinical indicators of 
viability well beyond 25 minutes 
§ We had data – SAS had analysts 
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History of the Project 
How did SAS help? 
§ Multiple factors are known to impact 
survival 
• Age 
• Initial Cardiac Rhythm 
• Witnessed status 
§ Other factors seem to impact survival 
• Presence of continuous compressions 
• Controlled ventilations 
• Presence of induced hypothermia 
§ SAS has the ability to control for these 
variables 
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WAKE COUNTY EMS MODELING DATASET 

Modeling Dataset - 2906 Observations 
•  Observations excluded from the Model Dataset 

•  Trauma 
•  Age < 16 
•  Resuscitation not Attempted 
•  EMS Witnessed 
•  Code Not in our Control 

•  Variables created to provide ability to subset model  
•  Treatment Phases 
•  Utstein survival 
•  Accuracy of time data for Length of Resuscitation 
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WAKE COUNTY EMS MODELING DATASET 

Treatment Phases 
•  Phase 1: Continuous CPR     April 15, 2005 - April 17, 2006  
•  Phase 2: ITD         April 18, 2006 - Oct 4, 2006 
•  Phase 3: Hypothermia Post-ROSC   Oct 5, 2006 - April 14, 2011  
•  Phase 4: Hypothermia Pre-ROSC   April 15, 2011 - Dec 31, 2012 
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WAKE COUNTY EMS DATA TREND BY PHASE (MODEL DATASET) 
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WAKE COUNTY EMS DATA TREND BY PHASE (MODEL DATASET) 
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WAKE COUNTY EMS LOGISTIC REGRESSION RESULTS 
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WAKE COUNTY EMS PREDICTED SURVIVAL PROBABILITY BY INITIAL RHYTHM 

LOR 
minutes 

Asystole VF/VT/ 
Shockable 

PEA/ 
Non 
Shockable 

10 0.0653 0.8445 0.5192 

15 0.0502 0.7679 0.4267 

20 0.0397 0.6685 0.3391 

25 0.0308 0.5513 0.2613 

30 0.0239 0.4281 0.1960 

35 0.0185 0.3132 0.1439 

40 0.0143 0.2175 0.1038 

45 0.0110 0.1448 0.0740 

50 0.0085 0.0935 0.0522 

55 0.0066 0.0592 0.0366 

60 0.0050 0.0369 0.0255 
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WAKE COUNTY EMS PREDICTED PROBABILITY CPC=1,2 BY INITIAL RHYTHM 

LOR 
minutes 

Asystole VF/VT/ 
Shockable 

PEA/ 
Non 
Shockable 

10 0.0830 0.8188 0.4003 

15 0.0503 0.7312 0.3225 

20 0.0320 0.6207 0.2535 

25 0.0196 0.4962 0.1950 

30 0.0119 0.3722 0.1473 

35 0.0072 0.2629 0.1097 

40 0.0044 0.1767 0.0808 

45 0.0027 0.1144 0.0590 

50 0.0016 0.0721 0.0428 

55 0.0010 0.0447 0.0309 

60 0.0006 0.0274 0.0222 
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Conclusions 
 
§ 90 percent of neurologically intact survivors 
had ROSC at 40 minutes of resuscitation 
§ 29 of 42 survivors with resuscitation beyond 
40 minutes had NIS (69%, (CI 54-81%)). 
• Presence of continuous compressions 
• Controlled ventilations 
• Presence of induced hypothermia 
§ SAS has the ability to control for these 
variables 
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Implications 
What Does This Mean? 
§ If we had followed the 25 minute rule, ~ 100 
neurologically-intact survivors would have had their 
resuscitative efforts abandoned prematurely 

§ Prolonged resuscitative efforts with continuous 
compressions, controlled ventilations, and 
hypothermia can reliably produce neurologically 
intact survivors 

§ The next steps are: 
• National scientific presentation in January, 2014 
• Manuscript preparation for peer review publication 
• Analysis of physiologic parameters to assist with prediction 
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Discussion 


