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
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AEMRC Phoenix

The Arizona Emergency Medicine Research Center (AEMRC)
Phoenix is an internationally acclaimed hub for research focusing
on improving outcomes for victims of time-sensitive
cardiovascular, neurologic, and traumatic medical emergencies.
The AEMRC brings together a strong team of seasoned, NIH-
funded, prehospital researchers concentrating on measuring and
improving the effectiveness of life-saving prehospital medical
interventions. The team includes expertise in epidemiology,
database integration, advanced biostatistics, and prehospital
outcomes research under the direction of Drs. Dan Spaite and
Ben Bobrow.

AEMRC Phoenix has partnered with the Arizona Department of
Health Services to implement successful public health programs
such as the Save Hearts in Arizona Registry & Education {SHARE)
Program (www.azshare.gov). The SHARE Program has collected
over 20,000 out-of-hospital cardiac arrest events from over 150
EMS agencies, 40 hospitals, and @ emergency medical dispatch
centers in Arizona. SHARE promotes a system of care approach for
measuring and improving survival from cardiac arrest in Arizona.
This methodology encompasses all "links" in the "chain of survival"

Alumni

¥ Make a Gift ¥

@ AEMRC Phoenix

Leadership

Daniel W. Spaite, MD
Associate Director, AEMRBC
COM-Phoenix

Bentley 1. Bobrow, MD
Associate Director, AEMRBC
COM-Phoenix




Translational Research




EMS + Hospital data
Quality Improvement
Guideline Development
Statewide Dissemination
Partnerships

* Data Linkage

e Data Analysis

* Implementation

* Intervention evaluation

e System evaluation

* Public-Private Partnerships
* Peer review publication







Why Cardiac Resuscitation?

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







* Funded by the NIH

- 1RO1NS071049-01A1 (Adults)
- 3ROTNS071049-S1  (EPIC4Kids)

* This is the first-ever NIH-funded statewide EMS evaluation




The Excellence in Prehospital Injury Care
(EPIC) Study

» 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 | trauma
centers are participating and will ultimately

enroll over 22,000 patients -




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

Implementing the EBGs

Ed
. IAggressively prevent and treat
the “Three H-Bombs of TBI”

Progress: »Hypoxemia
-EMS Agencies: 125 certified =Hypotension
~93% of TBls statewide now »Hyperventilation

receive care by EPIC agencies
-Master Trainers: ~600 statewide

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

-Estimated cases at end:
-Total: >20,000; Intubated: 4,000
-Final Analysis: 2017
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UNDERSTANDING THE SYSTEM OF CARE

dispatch

hospital

data/Ql/reports

bystander \)

training/education




Survival rates of OHCA

* Chicago 1987 1%

* Ontario 1997 2%
* New York 1990 ~1%
* Miami 1999 1%
* Seattle 1999-2000 5%
* Los Angeles 2000 1%
* Arizona 2003 3%

Ann Emergency Medicine 2005; 45: 504




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




Adverse Hemodynamic Effects of Interrupting Chest
Compressions for Rescue Breathing During
Cardiopulmonary Resuscitation for Ventricular
Fibrillation Cardiac Arrest

Robert A. Berg, MD: Arthur B. Sanders, MD: Karl B. Kern, MD: Ronald W. Hilwig, DVM. PhD:
Joseph W. Heidenreich, BA: Matthew E. Porter. BA: Gordon A. Ewy. MD




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

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

% American
Heart
0 Association. Copyright © American Heart Association, Inc. All rights rese



The Price of CPR Pauses

CPR “systole”

Aorta

-

30 compressions

\
V4
/7
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CPR “diastole”
7
"
/ Paused CPR
”
16 secs 3 secs
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CPR studies of 169 non-paralyzed swine and published the resultsin 6
different publications between 1993 and 2002
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allowing them to

gasp!
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University of Arizona Sarver Heart Center CPR Research Group




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

100
30
60

40

24-Hour Neurological
Normal Survival (percent)

20

0

CCC CPR Realistic 2:15 CPR

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.
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Terence D. Valenzuela et al. Circulation. 2005;112:1259-1265
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Cardiocerebral Resuscitation
for Cardiac Arrest

EMS Single shock: Single shock: Single shock:
] No pulse check No pulse check No pulse check
arrival nor rhythm analysis nor rhythm analysis nor rhythm analys
l after shock after shock after shock

ysis

200 chest 1
compressions

L :
CC- 200 chest 200 chest ESl 200 chest
Only flcompressions il compressions :ECU compressions

Passive insufflation of Oz,
Oral pharyngeal airway, Non-rebreather mask, High flow oxygen
Frees second person to start |.V.

Anal

1 = Consider
intubation




Hospital Discharge Survival

Cardiocerebral Resuscitation

Saved Lives in Tucson
40%
30% p<0.05 11/03-8/06
20%
1997-1999
10%
0%

CPR CCR

Terry Valenzuela MD AHA Resuscitation Science Symposium 2006




able 2. Comparison of Major Outcomes in the Before and After Analysis

No./ Total No. (%) of Patients

I ] Odds Ratio (95% CI)
Before MICR After MICR r 1 Significant Covariates
Outcomes Training Training Unadjusted Adjusted in Final Model®
Jrrimary outcomes
Survival-to-hospital discharge 4/218(1.8) 36/668 (5.4) 3.0(1.1-86) 30(1.1-89) Witnessed arrest and VF
Survival with witnessed VF 2/434.7) 23/131 (17.6) 4.4(1.0-19.1) 8.6(1.8-42.0) Endotracheal intubation
Secondary outcomes

Retum of spontaneous circulation 34/218 (15.6) 154/668 (23.1) 1.6(1.1-24) 1.3(0.8-20) Witnessed arrest, VF, endotracheal
intubation, and site

Survival-to-hospital admission 35/218 (16.1) 113/668 (16.9) 1.1(0.7-16) 080512 Bystander CPR performed,
witnessed arrest, VF,
endotracheal intubation, entire
EMS dispatch-to-arrival time

IAbbreviations: Cl, confidence interval; CPR, cardiopulmonary resuscitation; EMS, emergency medical services; MICR, minimally interrupted cardiac resuscitation; \VF, ventricular fibrilla-
tion.
2 nitial model included age, sex, location of cardiac arrest, bystander CPR performed, witnessed arrest, VF, endotracheal intubation, entire EMS dispatch-to-anival time, and site. The final

mode induded Dn\z siﬁnifi(;anl covariates, as indicated.




Survival: MICR v. Standard CPR

30 (36/128)
—_ B MICR
X 25
‘” - ACLS
2 aOR=3.0
§ 20
2
©
.‘:;;_ 15
o
T (38/348)
S 10 (55/598)
©
2
>
3 2 (61/1686) 10.9
3.6
0
All cardiac arrests Witnessed with VF

SHARE JAMA 2008 Vol. 299 No. 10



Total Arrests

216 excluded
» 215 Age < |8 years

| Unknown

1,317 Excluded
1,065 Trauma/drowning/
respiratory /unknown
39 Outcome unknown
213 Arrest after EMS
arrival

n= 5,097
Y
4 881 Adults
-
Y
3,564 Total cases
included
-
Y

1019 MICR included in analysis

2,545 Excluded

2,525 Routine ALS

5 Existing tracheostomy

15 Missing ventilation method

v

459
initial PV

v

560

initial BVM

.

’ .

v

*Alive =46

*Dead=413

*Alive =53

*Dead =507




Outcomes by Ventilation Method
N=1,019

v 50% POl Odds ratio 2.5 (1.3 to 4.6)
o B BVM
P 39/102
5 40%
()
g 30%
= 0
? 38.2 %
I
S 20% Odds ratio 0.3 (0.1-1.0)
=
>
S 10%
@ a3l A/381
o
S 0% Xl 37 %
Non-Shockable Witnhessed with VF

SHARE - Annals of EM Nov. 2009



Public health Intervention

* |n 2005 ADHS and the SHC

initiated a statewide public COCPR
campaign: e

CRR

If you witness someone collapse unexpectedly,

follow these steps:

1. Shake the person and shout, “Are you OK?” If
the person is unresponsive and not breathing,
or breathing abnormally (struggling to breathe,
gasping or snoring), direct someone to call

— celebrity endorsements, L

floor. Place the heel of one hand on the center
of the chest (between the nipples) and the
. heel of the other hand on top of the first. Lock
— n W r rt I your elbows, place your shoulders vertically
’ above your hands and use the weight of your
upper body to “fall” downward, compressing
the chest 2 inches deep. Lift your hands

[} [] slightly each time to allow chest wall to
recoil. Compress chest at a rate of about one
— a I O I O a r a n S O S hundred per minute (slightly faster than one
’ ’ compression per second). When you tire,
take turns with others until paramedics arrive.
[ 3. If an automated external defibrillator (AED)
fl ye rS S e n t to h O u S e h 0 I d S I n is available, turn it on and follow the AED's
voice instructions. If no AED is available,
continue chest compressions with as few
interruptions as possible.

o L L Important:
Struggling to breathe or gasping is not a sign of
recovery! Initiate and continue chest compressions
even if patient gasps.

Note: For cases of near drowning, drug overdose or

unresponsiveness of young children (age 8 or under),

follow conventional CPR (2 mouth-to-mouth ventilations
— O S r ' l C ' l r e - followed by 30 chest compressions). However, even in

those cases, Compression-Only CPR is better than doing

nothing. To learn conventional CPR, a formal training class
is recommended.

\\/7 4
THE UNIVERSITY \ v
OF ARIZONA.
Sarver Heart Center Sy o

www.azshare.gov












Bystander CPR: Incidence and Type

100% o I
o o Lay
y 7% cocpr
80% .“'
60% C 39.9%
.‘u" 45% relative increase
4 ° .““““
Ve ¢ °
20° . All Lay
0% O CPR
16%
0%

2005 2006 2007 2008 2009

SHARE - JAMA 2010; Oct



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

35% All OHCA Witnessed/Shockable

30% | AOR 1.6 (95% CI, 1.08-2.35)
25%

20%

15% 30 years
7.6%

10%

5%

0%

Survival to Hospital Discharge

Std-CPR  CO-CPR Std-CPR CO-CPR

SHARE JAMA 2010:304:1447-1454
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EMERGENCY MEDICAL SERVICES/ORIGINAL RESEARCH

Statewide Regionalization of Postarrest Care for
Out-of-Hospital Cardiac Arrest: Association
With Survival and Neurologic Outcome

Daniel W. Spaite, MD*; Bentley J. Bobrow, MD; Uwe Stolz, PhD, MPH; Robert A. Berg, MD; Arthur B. Sanders, MD;
Karl B. Kem, MD; Vatsal Chikani, MPH; Will Humble, MPH; Terry Mullins, MBA; J. Stephan Stapczynski, MD;
Gordon A. Ewy, MD; for the Arizona Cardiac Receiving Center Consortium?

*Corresponding Author. E-mail: dan@aemrc.arizona.edu.

Study objective: For out-of-hospital cardiac arrest, authoritative, evidence-based recommendations have been made
for regionalization of postarrest care. However, system-wide implementation of these guidelines has not been evaluated.
Our hypothesis is that statewide regionalization of postarrest interventions, combined with emergency medical services
(EMS) triage bypass, is associated with improved survival and neurologic outcome.

Survival to Hospital Discharge Odds Ratio [95% CI
All Rhythms | —— 2.22[1.47,3.34]7
Witnessed Arrest & Initial Shockable Rhythm i —— 2.96[1.63, 5.38]*
Initial Shockable Rhythm E — 2.39(1.46, 3.91]¢
Initial Rhythm of Asystole or PEA -E—.— 1.65[0.79, 3.42]

I_l_I_l'l'l'l'ﬂ"_l_l_l'l'l'ﬂ'ﬂ
0.1 1 10

Positive Neurological Qutcome

All Rhythms | —.— 2.26[1.37,3.73]°

Witnessed Arrest & Initial Shockahle Rhythm ! S aud 2.12[1.14,3.93]"

Initial Shockable Rhythm i —— 2.06[1.18, 3.60]*

Initial Rhythm of Asystole or PEA ——8—  1.69[0.55,5.22]

0.1 1 10
Odds Ratio

Spaite et al., Annals of EM—- 2014
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http://www.wakegov.com/

The Most Important First Responder



ORIGINAL RESEARCH

Telephone CPR Instructions in Emergency Dispatch Systems:
A Qualitative Survey of 9-1-1 Call Centers

John Sutter, BS"T *Arizona Department of Health Services, Phoenix, Arizona

Micah Panczyk, MS* TUniversity of Arizona, Department of Emergency Medicine, Arizona Emergency
Daniel W. Spaite, MD?t Medicine Research Center, Tucson, Arizona

Jose Ferrer, MD* *American Heart Association

Jason Roosa, MD, MS$ SLutheran Medical Center, Wheat Ridge, Colorado

Christian Dameff, MD* TUniversity of Arizona College of Medicine — Phoenix, Phoenix, Arizona

Blake Langlais®
Ryan A. Murphy, MDT
Bentley J. Bobrow, MD'f

Table 2. Structured script and guideline-based protocol use at
public safety answering points that provide instructions for medical
emergencies

Script/guideline

use n % Type of script/aid n %

Structured A manual system

script 834 83 (eg.printedcards) 507 &1

Witten A computer-based

guidelines 138 14 system 318 39

Mo script ar

guidelines 30 3

Total 1,002 100 Total 100













B-CPR Rates by Year in Maricopa County

60
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40

30
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CPR Public Awareness Campaign T-CPR Program

24.2 I 27.4

% B-CPR









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)

Depth Indicator

Perfusion Performance
Indicator

Rate Indicator

CPR Interval Timer




Odds of survival: 5% per 10 mm/sec

Resuscitation 2015




Percent (%)

= Survival to discharge improved from 26% -56%

60

50 * Depth=2.15in

M Pre

40 Postl = CC Fraction =83.7%

30

* Pre-shock pause=15.5s
20 -

10
- .

Survival-to-Discharge Good Neuro Outcome

SHARE Annals EM - 2013



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



Survival to Hospital Discharge Odds Ratio [95% Cl]

All Rhythms | —— 2.22[1.47,3.34)°
Witnessed Arrest & Initial Shockable Rhythm i —— 2.96 [1.63, 5.38]°
Initial Shockable Rhythm E — 2.39[1.46, 3.91]¢
Initial Rhythm of Asystole or PEA —;—-— 1.65[0.79, 3.42]¢
0.1 1 10
Positive Neurological Outcome
All Rhythms | —— 2.26 [1.37, 3.73]°
Witnessed Arrest & Initial Shockable Rhythm i—l— 2.12[1.14,3.93]°
Initial Shockable Rhythm i — 2.06 [1.18, 3.60]¢
Initial Rhythm of Asystole or PEA —E—I— 1.69 [0.55, 5.22]¢
01 1 10

Odds Ratio






SURVIVORS SHARE




THE UNIVERSITY College of Medicine
OF ARIZONA.




“*Phase 1 Phase 2 (R) “Phase 3
(baseline: (run-in) (prospective:
mostly post-intervention)
retrospective)
Risk adjustment Begin training Training and Analysis
and outcome implementation
meas ure ments complete
established before
intervention

Figure 1. EPIC study design before-after system ewvaluation.
*Note: Start and end dates for phases are different for each
agency. EPIC = Excellence in Prehospital Injury Care; "R" =
"Run-in" (training/implementation) phase during which cases
are removed from the analysis










]
Conclusions

In astatewide, multisystem analysis of patients with major TBI,
we found a linear association between the lowest prehospital
SBP and the severity-adjusted probability of death across an
exceptionally wide range. This suggests that there may not be
a clinically meaningful threshold. Furthermore, for the in-
jured brain, physiologically detrimental hypotension may oc-
cur at significantly higher levels than current guidelines sug-
gest. These findings highlight the need for specific trials
comparing various blood pressure treatment thresholds well
above the classic 90 mm Hg.







Refereed Journal Articles: Full-Length Publications
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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 Gaither?, Vatsal Chikani3, Daniel W. Spaite?, Uwe Stolz?, Sophie Garison?, Jennifer
Smith?, Bruce Barnhart?, P. David Adelson?, Chad Viscusi?, Kurt Denninghoff?, Bentley J
Bobrow?

Background Statistical Methods Limitations

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
lenvironmental, rather than pathophysiological, factors.

Multivariable logistic regression analysis was used to determine the relationship between Limitations of this study include:
ITCT and survival, adjusting for: ISS, age, sex, trauma type (Blunt vs. penetrating), and * This is a retrospective observational study and there|
payer type (private, public, self, other). Adjusted odds ratios (aOR) with 95% Confidence possibility of bias or unmeasured confounders/risk f
Intervals (Cl) for mortality were calculated for each group compared to those with a Trauma Registry does not contain prehospital body 4
Normal temperature. We used LOWESS smoothing function to analyze mortality across for example.
body temperatures (as a continuous variable) upon TC arrival . Although variations in ITCT are more likely to reflect
environmental temperature extremes, temperature
to critical illness can not be excluded.
This observational study only establishes a statistica
Objectives between temperature and outcomes, not cause and

. Identify variations in initial body temperature following TBI 19,487 cases met inclusion criteria : All had initial TC temperature and survival data
. Determine if a correlation exists between elevated initial trauma
center body temperature (ITCT) and TC mortality. Table. Crude and adjusted odds ratio (aOR) for death (Reference group = Normal).

Methods ------ Summary and Conclusions

All moderate/severe TBI cases (CDC Barell Matrix Type-1) in the 37- 37.5- I . . . 3
. n this study, using a large, statewide population
Excellence in Prehospital Injury Care (EPIC) project from 1/1/07- Temp. <36°C 36-36.9°C >38°C Y g 8¢& pop

12/31/12 were evaluated to compare mortality across the following 37.4°C 37.9°C and'severe TBI c'ases, an eIe\{at('ed ITCT e "?d
emperature categories: Hypothermia (<36°C ), Low Normal (36-36.9°C N, 3553, 12259, a?sst')aated with higher mortall'ty in patients with
), Normal (37-37.4°C ), High Normal (37.5-367.9°C ), and Hyperthermia 2686, 94 631,52 358,49 finding that has not been previously reported. F
(>38°C). Deaths 656 642 (3.5%) (8.2%) (13.7%) needed to identify the epidemiology and the
(%) (18.6%) (5.2%) ' ’ ' temperature elevation during the prehospital in

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

Hypothermia Low normal  Normal _High Normal Hyperthermia Total TBI aOR of 2.86 1.34 1.89 2.12
- Definition <36°C 36-36.9°C 37-37.4°C 37.5-37.9°C >38°C 19,487 Death (2.23_ (1.05_ Ref (1.26_ (1.40_

1,851
2,474 (69.6%) 8,217 (67.0%) (68.9%) 451 (71.4%) 252 (70.3%) 1,3245 (67.9%) 95% CIS
[roe (Years) 40 (22-59) 44 (22-66) 36 (20-58) 30 (17-51) 43 (20-58) 41 (22-63) ( ) 3 * 68) 1 * 7 1) 2 ° 85 ) 3 ° 2 1)

SS
1-8
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Hypotension

* 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




Opioid Sales, Opioid Treatment
Admissions, and Opioid-related
Deaths

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




APPROACH: NCBP System Reporting




APPROACH: Data Integration

EMS Data
(Statewide)

AZ-PIERS System Opiate/MM
(AZDHS) Program Database

NCBP System

(UA)

EMS data are collected EMS data entered into EMS data uploaded to De-identified data
by agencies per the AZ-PIERS System secure, interactive, uploaded to the N
NEMSIS Version 3 relational database System daily allo
standards (similar to SHARE/EPIC) rapid case

identification, que
monitoring and
reporting
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£ Why This Matters

Prehospital Response






You DO care about this stufft
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



