
 
 
 
 
 
Emergency Medicine Research:  

Why Should You Care? 

 
 



 
 
 

Objectives 
 

 
• Describe the evolution and current structure 

of the AEMRC – clinical research + public 
health 

 

• Translation of concept into practice 

 

• Showcase AEMRC past and current research  

 

• Inspire young physician scientists 
 



Centers: 
Our multidisciplinary centers promote collaborative research within the College of Medicine – 
Tucson, the University of Arizona and beyond. Several centers also provide clinical services and 
education to the college community and the public 

 
 

ARIZONA AIDS EDUCATION AND TRAINING CENTER 
 
 
ARIZONA CENTER FOR INTEGRATIVE MEDICINE 
 
 
ARIZONA CENTER ON AGING 
 
 
*ARIZONA EMERGENCY MEDICINE RESEARCH CENTER 
 
 
ARIZONA RESPIRATORY CENTER 
 
 
ARIZONA TELEMEDICINE PROGRAM 
 
 
STEELE CHILDREN’S RESEARCH CENTER 
 
 
ARIZONA ARTHRITIS CENTER 
 
 
THE UNIVERSITY OF ARIZONA CANCER CENTER 
 
. 
SARVER HEART CENTER 
 
 
THE VALLEY FEVER CENTER FOR EXCELLENCE 
 
 
VIPER INSTITUTE 
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Translational Research 



• EMS + Hospital data 
• Quality Improvement 
• Guideline Development 
• Statewide Dissemination 
• Partnerships 

• Data Linkage 
• Data Analysis 
• Implementation 
• Intervention evaluation 
• System evaluation 
• Public-Private Partnerships 
• Peer review publication 





• Time critical, time dependent 
• Involves multiple EMS skills/system factors 
• Teamwork on the scene  
• Coordination of stakeholders 
• Measurable outcome 
• EMS has a predominant influence on 

outcome 
• If EMS is doing this well, most likely doing 

other things well 

Why Cardiac Resuscitation? 





• Funded by the NIH 

• 1R01NS071049-01A1 (Adults) 
• 3R01NS071049-S1  (EPIC4Kids) 
• This is the first-ever NIH-funded statewide EMS evaluation 

 



 Statewide, 9-year, before-after system study 
evaluating the impact of implementing the 
National TBI Guidelines among the EMS 
agencies of Arizona  

  
 122 agencies and the 8 level I trauma 

centers are participating and will ultimately 
enroll over 22,000 patients 

The Excellence in Prehospital Injury Care 
(EPIC) Study 



Purpose: Evaluate the 
impact of implementing the 
EMS TBI guidelines 
throughout Arizona 

Implementing the EBGs 

Aggressively prevent and treat 
the “Three H-Bombs of TBI” 

Hypoxemia 
Hypotension 
Hyperventilation 

 

Progress: 
-EMS Agencies:  125 certified 
   ~93% of TBIs statewide now  
   receive care by EPIC agencies   

-EMS Providers:  >11,000 trained & 
certified (>80% of active providers) 

-Estimated cases at end:   
 -Total: >20,000; Intubated: 4,000 
 -Final Analysis: 2017 

-Master Trainers:   ~600 statewide 

http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=b3Tqk9tshjfZvM&tbnid=Wfv2CH2STt6dvM:&ved=0CAUQjRw&url=http://ems12lead.com/search/STEMI+mimics/&ei=1xrQUoX5PKOiyAH42oCQAw&bvm=bv.59026428,d.aWc&psig=AFQjCNFRhhkM_ctZK8jJ1oGpRaUNuiDzAw&ust=1389456467720403


hospital 

training/education 

UNDERSTANDING THE  SYSTEM OF CARE 

data/QI/reports 

dispatch 

bystander 

EMS 



• Chicago 1987     1% 

• Ontario 1997                    2% 

• New York 1990      ~1% 

• Miami 1999                    4% 

• Seattle 1999-2000         5% 

• Los Angeles 2000    1% 

• Arizona 2003    3% 

Ann Emergency Medicine 2005; 45: 504 

Survival rates of OHCA 



Overall survival from OHCA has been 
stable for almost 30 years, as have the 
strong associations between key 
predictors (witnessed, bystander CPR, 
found in VF, and ROSC) 

Sessons et al  

Circ Cardiovasc Qual Outcomes, 2010; 3:63-81 



University of Arizona Sarver Heart Center CPR Research Group 
Sanders,  Ewy,  Berg,  Hilwig,  Kern 

Not shown 
Charles Otto, MD (anesthesia),Terry Valenzuela MD (ED) 

Chief Dan Newburn and Lani Clark 





Figure 2. Survival from prolonged cardiac arrest in canines relates to coronary perfusion 
pressure generated during external chest compressions.  

Gordon A. Ewy Circulation. 2005;111:2134-2142 

Copyright © American Heart Association, Inc. All rights reserved. 



CPR “systole” 

Paused CPR 

Aorta  

RA  

CPR “diastole” 

3 secs 16 secs 

30 compressions 

The Price of CPR Pauses 



CPR studies of 169 non-paralyzed swine and published the results in 6 
different publications between 1993 and 2002 
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University of Arizona Sarver Heart Center CPR Research Group 

Non-paralyzed: 

allowing them to 

gasp! 



Outcomes During Simulated Single Lay Rescuer Scenario of  VF 
 (3 minutes VF, 12 minutes CPR, then ACLS) 
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P < 0.003 

Kern, Hilwig, Berg, Sanders, Ewy. The Importance of Continuous 
Chest Compressions During CPR: Improved Outcome 
During Simulated Single Lay Rescuer Scenario Circulation 2002; 105: 645-649 



Sanders AB and Ewy GA  JAMA 2005 293: 363 





An AED ECG record from a representative patient.  

Terence D. Valenzuela et al. Circulation. 2005;112:1259-1265 

Copyright © American Heart Association, Inc. All rights reserved. 



Cardiocerebral Resuscitation  

for Cardiac Arrest 

200 chest 
compressions 

200 chest 
compressions 

Single shock: 
No pulse check 
nor rhythm analysis 
after shock 

Passive insufflation of O2,  
Oral pharyngeal airway, Non-rebreather mask, High flow oxygen 

Frees second person to start I.V. 

A
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200 chest 
compressions 

A
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1 = Consider  
intubation 
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compressions 

CC- 
Only 

EMS 
arrival 

1 

Single shock: 
No pulse check 
nor rhythm analysis 
after shock 

Single shock: 
No pulse check 
nor rhythm analysis 
after shock 



Cardiocerebral Resuscitation 
Saved Lives in Tucson 
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CPR CCR 

9% 
28/314 

25% 
34/136 

Terry Valenzuela MD   AHA Resuscitation Science Symposium 2006  

p < 0.05 
11/03-8/06 
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aOR = 3.0 





Outcomes  by Ventilation Method 
N=1,019  
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Non-Shockable Witnessed with VF 

1.3 % 

POI 

BVM 

4/316  

3.7 % 

14/381  

38.2 % 

25.8% 

Odds ratio 2.5 (1.3 to 4.6)  

SHARE - Annals of EM Nov. 2009 

Odds ratio 0.3 (0.1-1.0)  

31/120 

39/102 



Public health Intervention 

• In 2005 ADHS and the SHC 
 initiated a statewide public COCPR 

campaign: 
 

– celebrity endorsements, 
– newspaper articles,  
– Radio, billboard and TV spots,  
– flyers sent to households in  
 utility bills 
– No structured DA-CPR 









Bystander CPR:  Incidence and Type 
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All Lay 
CPR 

% Lay 
COCPR 

28.2% 

39.9% 

P = 0.001 

16% 

77% 

45% relative increase 
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Std-CPR CO-CPR 

OHCA Survival in Arizona (2005 to 2010) 
Compression-Only CPR Advocated and Taught 

SHARE JAMA 2010:304:1447-1454 

P < 0.001 

Witnessed/Shockable 

7.8% 

Std-CPR 

13.3% 

CO-CPR 

All OHCA 

AOR 1.6 (95% CI, 1.08-2.35) 

30 years 
7.6% 



CPCR 

1975 

Dec 
2002 



Spaite et al., Annals of EM–  2014 



HeartRescue Partners 

http://www.dmmm.uniroma1.it/~prastaro/Duke_University.png
http://www.kingcounty.gov/
http://www.wakegov.com/


The Most Important First Responder 











B-CPR Rates by Year in Maricopa County 
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Hypothesis: 

BCPR provision and TCPR provision would be associated 
with an increased likelihood of a shockable initial rhythm 

 

 







Using Real-time CPR Feedback 

Combined with Scenario-based  
Training and Debriefing Sessions  
(avoiding pauses and excessive ventilation)  

 

Rate Indicator 

CPR Interval Timer 

Perfusion Performance 
Indicator 

Depth Indicator 



Resuscitation 2015 

Odds of survival: 5% per 10 mm/sec 



 Survival to discharge improved from 26% -56% 

 Depth = 2.15 in 
 

 CC Fraction = 83.7% 
 

 Pre-shock pause = 15.5 s 
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Emergency Department CPR Quality  

• Average depth: 1.83 in 
 

• # of compressions >2 in: 36% 
 

• Average rate: 124/min 
 

• Average CC fraction: 79% 
 

• Preshock pause: 11.5 s 
 

  
 

Crowe et al. Resuscitation 

 







SURVIVORS SHARE 















Refereed Journal Articles: Full-Length Publications 
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Mental Health Effects of Mass Shootings; Current Psychiatry Reports. 2014;16(9); 
469. (DIO: 10.1007/s11920-014-0469-5) (PMID: 25085235) 
  
Gaither JB, Spaite, DW, Stolz U, Ennis J, Mosier, J, Sakles J. Prevalence of Difficult 
Airway Predictors in Failed Prehospital Endotracheal Intubation; Journal of 
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Evaluation of Prehospital Hypoxia 
“Depth-Duration Dose” and Mortality in 

Major Traumatic Brain Injury 



Association Between Initial Trauma Center Body Temperature 
and Mortality from Major Traumatic Brain Injury  

• Joshua B Gaither1, Vatsal Chikani3, Daniel W. Spaite1, Uwe Stolz1, Sophie Garison1, Jennifer 
Smith1, Bruce Barnhart1, P. David Adelson4, Chad Viscusi1, Kurt Denninghoff1, Bentley J 
Bobrow2 

Background 

Methods 

Objectives 

Statistical Methods 

Results 

Limitations 

Acknowledgements 

Summary and Conclusions 

Several studies have demonstrated a correlation between fever during 
hospitalization and poor outcomes in major Traumatic Brain Injury 
(TBI).  The fever in these studies is thought to be related to either a 
post-ischemic syndrome, infection, or both.  However, elevated temp 
immediately after EMS transport is much more likely to reflect 
environmental, rather than pathophysiological, factors.  

All moderate/severe TBI cases (CDC Barell Matrix Type-1) in the 
Excellence in Prehospital Injury Care (EPIC) project from 1/1/07-
12/31/12 were evaluated to compare mortality across the following 
temperature categories: Hypothermia (<36°C ), Low Normal (36-36.9°C 
), Normal (37-37.4°C ), High Normal (37.5-367.9°C ), and Hyperthermia 
(>38°C ).  

1. Identify variations in initial body temperature following TBI 
2. Determine if a correlation exists between elevated initial trauma 

center body temperature (ITCT) and TC mortality.  

Multivariable logistic regression analysis was used to determine the relationship between 
ITCT and survival, adjusting for: ISS, age, sex, trauma type (Blunt vs. penetrating), and 
payer type (private, public, self, other). Adjusted odds ratios (aOR) with 95% Confidence 
Intervals (CI) for mortality were calculated for each group compared to those with a 
Normal temperature.  We used LOWESS smoothing function to analyze mortality across 
body temperatures  (as a continuous variable) upon TC arrival .   

19,487 cases met inclusion criteria : All  had initial TC temperature and survival data 
 
Table. Crude and adjusted odds ratio (aOR) for death (Reference group = Normal). 
 
 
 
 
 
 
 
 
 
 

Limitations of this study include:  
• This is a retrospective observational study and there is the 

possibility of bias or unmeasured confounders/risk factors. The 
Trauma Registry does not contain prehospital body temperatures, 
for example. 

• Although variations in ITCT are more likely to reflect exposure to 
environmental temperature extremes, temperature variations due 
to critical illness can not be excluded.  

• This observational study only establishes a statistical relationship 
between temperature and outcomes, not cause and effect. 
 

 
In this study, using a large, statewide population of moderate 

and severe TBI cases, an elevated ITCT was independently 
associated with higher mortality in patients with major TBI, a 
finding that has not been previously reported.  Future work is 

needed to identify the epidemiology and the causes of 
temperature elevation during the prehospital interval and to 

identify whether initiation of in-field measures to prevent 
high ITCT might improve outcome.  

This research is part of the Excellence in Prehospital Injury Care (EPIC) 
TBI Study, a statewide, before/after, controlled study of the impact of 
implementing the EMS TBI Treatment Guidelines. Funding Source: 
NIH/NINDS: 1R01NS071049 

  Hypothermia Low normal Normal High Normal Hyperthermia Total TBI 

Definition    <36°C  36-36.9°C  37-37.4°C   37.5-37.9°C   >38°C  19,487  
Male 

2,474 (69.6%) 8,217 (67.0%) 
1,851 

(68.9%) 451 (71.4%) 252 (70.3%) 1,3245 (67.9%) 
Age (Years) 

40 (22-59) 44 (22-66) 36 (20-58) 30 (17-51) 43 (20-58) 41 (22-63) 
ISS 

1-8 
141 (3.9%) 1,153 (9.4%) 321 (11.9%) 64 (10.1%) 10 (2.7%) 1,689 (8.6%) 

9-15 
799 (22.4%) 4,596 (37.4%) 

1,038 
(38.6%) 221 (35.0%) 78 (21.7%) 6,732 (34.5%) 

16-24 
1,049 (29.5%) 4,197 (34.2%) 908 (33.8%) 191 (30.2%) 122 (34.0%) 6,467 (33.1%) 

25-75 
1,564 (44.0%) 2,313 (18.8%) 419 (15.5%) 155 (24.5%) 148 (41.3%) 4,599 (23.6%) 

Payer 

Self pay 440 (12.3%) 1,476 (12.0%) 373 (13.8%) 82 (12.9%) 34 (9.4%) 2,405 (12.3%) 
Public 1,808 (50.8%) 6,549 (53.4%) 1,352 

(50.3%) 338 (53.5%) 200 (55.8%) 10,247 (52.5%) 

Private 1,146 (32.2%) 3,958 (32.2%) 883 (32.8%) 198 (31.3%) 109 (30.4%) 6,294 (32.3%) 
Other 159 (4.4%) 276 (2.2%) 78 (2.9%) 13 (2.0%) 15 (4.1%) 541 (2.7%) 

Trauma Type 

Blunt 3,321 (93.4%) 11,956 (97.5%) 2,620 
(97.5%) 600 (95.0%) 341 (95.2%) 18,838 (96.6%) 

Penetrating 232 (6.5%) 303 (2.4%) 66 (2.4%) 31 (4.9%) 17 (4.7%) 649 (3.3%) 
Mortality 659 (18.5%) 642 (5.2%) 94 (3.4%) 52 (8.2%) 49 (13.6%) 1,496 (7.6%) 
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Figure. LOWESS smoothing 
function of the probability of 
death versus the body 
temperature (deg. C) at trauma 
center arrival for patients with 
moderate to severe TBI.   



• Current Guidelines 
recommend treating 
hypotension in TBI 

• Our findings in the 
hypotensive and 
normotensive cohorts 
support the concept of 
restoring/optimizing cerebral 
perfusion in EMS TBI 
management 

Hypotension 



Sources: CDC Wonder, 
2015; DEA ARCOS, 2015; 
TEDS, 2015 
www.drugabuse.gov 

Opioid Sales, Opioid Treatment 
Admissions, and Opioid-related 
Deaths 
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APPROACH: NCBP System Reporting 



APPROACH: Data Integration 

EMS Data  
(Statewide) 

AZ-PIERS System 
(AZDHS) 

NCBP System 

  
EMS data are collected 
by agencies per 
NEMSIS Version 3 
standards 

EMS data entered into 
the AZ-PIERS System 

De-identified data are 
uploaded to the NCBP 
System daily allowing 
rapid case 
identification, queries, 
monitoring and 
reporting  

  

Opiate/MM 
Program Database 

(UA) 

  
EMS data uploaded to 
secure, interactive, 
relational database 
(similar to SHARE/EPIC) 



International Impact and Collaboration 



 

 

 

Why This Matters  
     Prehospital Response 



 



You DO care about this stuff 
because: 

• It has lead to improved patient outcomes  

 

• It advances our specialty 

 

• It can enrich your personal career satisfaction 

 

• Being from UA people will ask you about it 

 

• It’s really cool! 



Wait a minute… they’re not doing CPR on  

you! They’re doing Cardiocerebral Resuscitation! 



Thank you 
Bentley.Bobrow@azdhs.gov 


