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1. COMPARISON OF THE PERFORMANCE OF
PREHOSPITAL SYSTOLIC BLOOD PRESSURE VS.
CALCULATED MEAN ARTERIAL PRESSURE IN
PREDICTING MORTALITY IN MAJOR TRAUMATIC
BRAIN INJURY

Daniel W. Spaite, Chengcheng Hu, Bentley
J. Bobrow, Vatsal Chikani, Duane Sherrill,
Bruce Barnhart, Joshua B. Gaither, Kurt R.
Denninghoff, Chad Viscusi, Terry Mullins,
Rogelio Martinez, P. David Adelson, Arizona
Emergency Medicine Research Center, Univer-
sity of Arizona

Background: The current prehospital treat-
ment guidelines for Traumatic Brain Injury
(TBI) utilize systolic blood pressure (SBP) to
identify hypotensive patients and to guide
fluid resuscitation. Despite this, the Guidelines
explicitly state that calculated mean arterial
pressure (MAP) may be superior to SBP for
assessing perfusion and call for studies to
compare their performance as risk-adjustment
measures in TBI. However, no large prehos-
pital investigations have occurred to evaluate
this issue. We compared the performance of
prehospital SBP to MAP in predicting mortality
among major (moderate/severe) TBI patients
in a statewide, multisystem study. Methods:
All major TBI cases (CDC Barell Matrix Type-1)
in the pre-implementation cohort of the Ex-
cellence in Prehospital Injury Care (EPIC) TBI
Study (NIH/NINDS-1R01NS071049; Clinical
Trials.gov-NCT01339702) (1/1/07-3/31/14)
with a lowest prehospital SBP between
40-300 mmHg and lowest MAP 30–200 were
included (exclusions: age10+, inter-hospital
transfers, missing SBP/MAP, or other risk
adjusters). Logistic regression was used to
predict mortality. Ten-fold cross-validation
was used to calculate the area under receiver
operating characteristic curve (AUC) and to
compare the predictive power of SBP vs. MAP.
Three models were used: 1) unadjusted; 2)
partially-adjusted for subject characteristics,
trauma type and hypoxia (risk-adjusters
available to EMS providers in real-time); 3)
fully-adjusted, that further adjusts for injury
severity score (ISS), ICD-Head severity score,
prehospital intubation, payer source, and
trauma center. Results: A total of 8,627 subjects
were included with 893 deaths. When rendered
visually, SBP and MAP perform so similarly
that the AUC plots are indistinguishable from
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each other. Comparisons: Unadjusted: SBP =
0.657 (95%CI: 0.636–0.678) vs. MAP = 0.651
(0.631–0.672); partially-adjusted: SBP = 0.788
(0.770–0.805) vs. MAP = 0.787 (0.769–0.804);
fully-adjusted: SBP = 0.955 (0.950–0.961)
vs. MAP = 0.955 (0.950–0.961); all p-values
above 0.4). Conclusions: In major TBI, lowest
prehospital SBP and lowest calculated MAP
performed nearly identically as predictors of
mortality risk in the unadjusted, partially-
adjusted, and fully-adjusted models. The
fully-adjusted models performed exceptionally
well as predictors for mortality (AUC = 0.955
for both SBP and MAP). Given the very large
study size and the inclusion of highly-diverse
EMS systems, these findings support the use of
SBP in guiding the prehospital management of
TBI as it is simpler and far more practical than
utilizing calculated MAP in the prehospital
setting.

2. PREHOSPITAL INTUBATION IN THE PEDIATRIC
PATIENT ACROSS AN ENTIRE STATE

Christopher Higgins, Robert Nelson, Si-
mon Mahler, Stacie Zelman, James Winslow,
William Bozeman, Wake Forest Baptist Medi-
cal Center

Background: Pediatric endotracheal intubation
(PETI) is considered standard for advanced life
support personnel by many professional orga-
nizations even though national success rates
range from 74–79%. Although PETI is a po-
tentially lifesaving procedure, it can be chal-
lenging, with failed airways delaying defini-
tive emergency care and increasing morbid-
ity and mortality. The incidence and success
rates of PETI across state EMS systems are
not well described. This study reports the inci-
dence and success of PETI by EMS in an entire
state. Methods: This is a retrospective review of
the EMSPIC (EMS Process Improvement Cen-
ter) database from 7/2013–7/2014. This system
is used by over 700 EMS agencies. Children
<18 years old requiring EMS transport by a
primary 9-1-1 service were included. PETI in-
cidence was determined by identifying the pro-
portion of children intubated by EMS person-
nel in the prehospital setting per 100,000 pop-
ulation in urban and rural areas. Overall and
1st time success rates were determined. Inci-
dence and success rates of PETI were compared
in urban and rural areas and in infants (<1 year
old) compared to older children using Z tests
for proportions. Results: Over the study pe-
riod 175 pediatric patients were intubated by
EMS providers in the prehospital setting, with
31% (54/175) occurring in rural areas and 69%
(121/175) in urban areas. Infants accounted
for 31% (55/175) of intubations. Pediatric in-
tubations occurred more frequently per 100,000

population in a rural setting compared to an ur-
ban setting (2.5 per 100,000 v. 1 per 100,000, re-
spectively). There was no difference in rural vs.
urban PETI success rates (65% [95%CI: 50–78%]
v. 73%[95%CI: 64–81%]) or 1st attempt suc-
cess rates (58%[95%CI: 43–72%] v. 52%[95%CI:
42–61%]). There was also no difference in suc-
cess rates among infants compared to older
children (65%[95%CI: 52–77%] v. 75%[95%CI:
64–83%]). Conclusion: Across the state studied,
PETI by EMS occurs more frequently per popu-
lation in a rural setting. There are no significant
differences in PETI success rate or 1st attempt
success rate based on rurality or age. Compared
to national averages, the low overall success
rates and 1st attempt success should lead to in-
creased consideration of bag valve mask use for
pediatrics.

3. A LARGE RANDOMIZED TRIAL OF CONTINUOUS
VS. INTERRUPTED CHEST COMPRESSIONS IN OUT-
OF-HOSPITAL CARDIAC ARREST: RESULTS OF THE
RESUSCITATION OUTCOMES CONSORTIUM CCC
TRIAL

Graham Nichol, Robert H. Schmicker, Henry
E. Wang, Clifton Callaway, Myron L. We-
isfeldt, George Sopko, Laurie J. Morrison,
Sheldon Cheskes, James Christenson, Ronald
Straight, Ahmed H. Idris, Marshal Isaacs, Ian
G. Stiell, Christian Vaillancourt, Peter Ku-
denchuk, Thomas Rea, Thomas Aufderheide,
Ricardo Colella, Joseph Condle, Shannon W.
Stephens, Donald Richardson, Brian Leroux,
Debra Egan, Susanne May, Joseph Ornato,
University of Alabama School of Medicine

Background: Interruptions in manual chest
compressions occur frequently during treat-
ment of out-of-hospital cardiac arrest (OHCA),
potentially impacting blood flow and pa-
tient outcomes. The objective of this large
multicenter randomized controlled trial was
to compare the effects of continuous chest
compressions (CCC) vs. chest compressions
with interruptions for ventilations (ICC) upon
hospital survival and neurological status af-
ter OHCA. Methods: This multicenter ran-
domized trial (ClinicalTrials.gov registration
NCT01372748) included 112 emergency medi-
cal services (EMS) agencies associated with the
Resuscitation Outcomes Consortium (ROC).
Subjects included adult non-traumatic OHCA
receiving chest compressions from dispatched
EMS providers. EMS agencies or stations were
cluster randomized to study interventions with
periodic cross-over. The study interventions
were: 1) continuous chest compressions with
positive pressure ventilations without pauses
(intervention group - CCC), and 2) chest com-
pressions with interruptions for ventilations at
a ratio of 30 compressions to 2 ventilations (con-
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trol group - ICC). Subjects were enrolled from
June 6, 2011 to May 28, 2015. The primary out-
come was survival to hospital discharge. The
secondary outcome was hospital survival with
good neurologic status (Modified Rankin Scale
(MRS) ≤3). The trial used continuous CPR pro-
cess measurements to assess study treatment
compliance. We analyzed the data using t-tests
with determination of associated risk differ-
ences and 95% confidence intervals. Results: Of
23,698 patients included in the primary anal-
ysis, 12,647 were randomly assigned to CCC
and 11,051 to ICC. As of June 14, 2015, vital
status was available on 23,485 (99.1% of en-
rolled.) Survival to hospital discharge did not
differ between CCC and ICC (8.8% vs 9.6%;
risk difference −0.71% [95% CI: −1.60, 0.10%];
p = 0.07). Survival to hospital discharge with
MRS ≤3 did not differ between CCC and ICC
(6.9% vs. 7.6%; risk difference −0.66% [95%
CI: −1.44, 0.12%]; p = 0.10). Conclusion: In
this large multicenter randomized trial, hos-
pital survival and neurologic status did not
differ between continuous chest compressions
and chest compressions with interruptions for
ventilations.

4. EVALUATING CLINICAL CARE IN THE
PREHOSPITAL SETTING: IS REMS THE MISSING
METRIC OF EMS?

Scott M. Alter, Jonathan R. Studnek, Douglas
R. Swanson, Carolinas Medical Center

Background: The determination of patient acu-
ity in the prehospital setting is not standard-
ized and is challenging to appreciate for indi-
viduals responsible for system oversight. Met-
rics exist for specific diseases; however, there
is no uniform tool to evaluate all patients. The
Rapid Emergency Medicine Score (REMS) was
developed to predict emergency department
patient mortality. This score has potential appli-
cations within EMS. Our objective was to utilize
REMS to assess initial patient acuity and eval-
uate clinical change during prehospital care.
Additionally, we described the relationship be-
tween dispatch and transport priorities with
REMS. Methods: All non-cardiac arrest emer-
gency transports from April 1, 2013 to March
31, 2014 were analyzed from a single ALS mu-
nicipal EMS agency. Using age, mean arterial
blood pressure, heart rate, respiratory rate, oxy-
gen saturation, and the Glasgow Coma Score,
initial and final REMS were calculated based
on prehospital data. REMS varies between 0–26
with higher scores indicating increased prob-
ability of mortality. Change in REMS was cal-
culated by initial minus final with a positive
number indicating clinical improvement. De-
scriptive analyses were performed calculating
means and 95% confidence intervals, and strat-
ified by dispatch and transport priorities. Re-
sults: There were 61,346 patients analyzed with
an average initial REMS of 4.3 (95% CI: 4.2–4.3)
and an average REMS change of 0.37 (95% CI:
0.36–0.38). Those patients classified with the
highest dispatch priority had the highest ini-
tial REMS (5.8; 95% CI: 5.5–6.2) and the great-
est change (0.95; 95% CI: 0.72–1.17). Patients
transported with high priority had greater ini-
tial REMS, as well as greater improvement
in REMS (high priority 7.3 [95% CI: 7.1–7.4],
change 0.61 [95% CI: 0.53–0.69]; middle prior-
ity 5.3 [95% CI: 5.2–5.4], change 0.55 [95% CI:
0.51–0.59]; low priority 3.9 [95% CI: 3.8–3.9],
change 0.32 [95% CI: 0.31–0.33]). Conclusion:
Descriptive analyses indicate that as dispatch
and transport priorities increased in severity
so too did initial REMS. The largest change in
REMS was seen in patients with the highest
dispatch and transport priorities. This indicates
that REMS may provide system level insight
into evaluating clinical changes during patient
care. Further research is needed to determine

the strength of these associations and presence
of confounding variables.

5. END TIDAL CARBON DIOXIDE IS NOT A GOOD
PREDICTOR OF COMPRESSION DEPTH OR BLOOD
FLOW DURING CPR

Joshua W. Lampe, Yin Tai, George Bratinov,
Wes Shoap, Yuxi Lin, Christopher Kaufman,
Lance B. Becker, University of Pennsylvania

Background: End tidal carbon dioxide
(ETCO2) has been proposed as an indicator
of chest compression (CC) quality and as a
surrogate of blood flow. Monitoring of ETCO2
has, therefore, been suggested as a tool to
personalize CPR during cardiac arrest. We in-
vestigated the sensitivity of ETCO2 as a metric
for CC quality (depth and duty cycle) and
cardiac output. Methods: CPR was performed
on 30 domestic swine (∼30 kg) using standard
physiological monitoring. Flow was measured
in the inferior vena cava (IVC). Ventricular
fibrillation (VF) was electrically induced.
Mechanical CC was started after ten minutes
of VF. CC were delivered at a rate of 100
compressions per minute with duty cycles of
33, 50, 58, and 68% and at depths of 32, 38, and
51 mm for a total of 54 min. Results: In the first
20 min of CPR, ETCO2 values had a wide range
at each depth. During 2” CC, the interquartile
range encompassed ETCO2 values in the range
of 20–40 mmHg. After 30 min of CPR, a 33%
duty cycle resulted in a significantly greater
ETCO2 as compared to the other duty cycles
(23.6 ± 8.1 vs. 8.8 ± 7.7 mmHg, p = 0.05).
Conclusions: During CPR, a wide range of
ETCO2 values were observed at different CC
depths with the largest range observed at a
depth consistent with guideline compliant
CPR. ETCO2 measures can be increased by
modifying the chest compression waveform,
but this does not result in a concomitant
increase in blood flow. These data indicate that
ETCO2 is an unreliable metric of CPR quality
and CC generated blood flow, which suggests
it may not be a suitable physiologic metric to
guide personalized CPR.

6. HYPOGLYCEMIA PATIENTS TREATED BY
PARAMEDICS AND PREDICTORS OF HOSPITAL
ADMISSION

Julie E. Sinclair, Richard Dionne, Shannon
Leduc, Mark Froats, Andrew Reed, Michael
Austin, Justin Maloney, Christian Vaillan-
court, Regional Paramedic Program for Eastern
Ontario

Background: In Ontario, there currently are
no prehospital treat-and-release protocols and
the safety of this practice remains unclear. The
objectives of this study were to describe the
characteristics, management, and outcomes of
hypoglycemic patients treated by paramedics,
and to determine the predictors of hospital ad-
mission for these patients. Methods: We per-
formed a health record review of paramedic
call reports (PCR) and Emergency Depart-
ment (ED) records over a 12-month period.
We queried prehospital databases to identify
cases, which included all patients <18 yrswith
a prehospital glucose reading of <72mg/dl
(4.0 mmol/L) and excluded terminally ill and
cardiac arrest patients. We developed and pi-
loted a standardized data collection tool and
obtained consensus on all data definitions be-
fore initiation of data extraction by a trained
investigator. Data analyses include descriptive
statistics, Chi-square, t-tests, and logistic re-
gression with adjusted odds ratios (AdjOR).
Results: There were 804 patients with the fol-
lowing characteristics: mean age 55.1, male
52.4%, type1 diabetes 11.6%, on insulin 44.4%,
mean initial glucose 50 (2.8), from home 56.9%,

13.4% treated by paramedics for hypoglycemia
in the last 90 days. They were treated by an
Advanced Care Paramedic 82.4%, received IV
D50 38.4%, IM glucagon 16.7%, PO complex
carbs/protein 26.6%, and accepted transport
to hospital 70.4%. Of those that were trans-
ported, 122 (21.6%) were admitted, of those 36
(29.5%) were admitted due to hypoglycemia,
and 8 (1.4%) died in the ED. A higher pro-
portion of admitted patients were on beta-
blockers (32.3% vs. 15.3%, p < 0.001) and
oral hypoglycemic agents (28.5% vs. 18.4%, p
= 0.011). Patients on corticosteroids, or those
given glucagon on scene were most likely to be
admitted to hospital (AdjOR 3.8; 95%CI 1.8–8.1,
AdjOR 2.7; 95%CI 1.62–4.66), and those taking
insulin or tolerating PO complex carbs/protein
(AdjOR 0.28; 95%CI 0.16–0.48 and 0.30; 95%CI
0.14–0.62) were less likely to be admitted. Con-
clusions: Patients taking insulin or able to tol-
erate PO complex carbs/protein in the field
are less likely to be admitted to hospital while
patients on corticosteroids or given glucagon
are more likely. These findings will contribute
to the development of a safe treat-and-release
strategy that could greatly influence practice in
paramedicine.

7. HEMOSTATIC DRESSINGS FOR EXTERNAL
BLEEDING: A SYSTEMATIC REVIEW USING
GRADE METHODOLOGY

Jan L. Jensen, Richard Bradley, Eunice M.
Singletary, David A. Zideman, Emergency
Health Services Nova Scotia/ Dalhousie
University

Background: Effective management of severe
external bleeding is an important component of
first aid and emergency care. Hemostatic agents
and dressings have been used by the military
as an additional means to control severe bleed-
ing; their use is becoming more common in
the civilian sector. The objective is to sum-
marize the evidence for use of topical hemo-
static dressings for severe external bleeding in
first aid and emergency care. Methods: This
International Liaison Committee on Resuscita-
tion (ILCOR) First Aid systematic review in-
formed the 2015 Consensus on Science and
Treatment Recommendations. Two investiga-
tors followed GRADE methodology. Structured
search strategies were executed in PubMed,
EMBASE, and Cochrane, with hand-searching
of reference lists, recent review articles and 2010
worksheets. Articles were included by consen-
sus. Study quality assessments were indepen-
dently completed by two investigators. Out-
comes were identified a priori: mortality (crit-
ical outcome), hemostasis (critical), complica-
tions (critical), and time to bleeding cessation
(important). Data was pooled using GRADE-
pro software, and reported descriptively. Re-
sults: The electronic database search retrieved
1,237 citations and the hand-search retrieved
19. After review of titles and abstracts, 81 full
text articles were reviewed, and 12 articles
were included: four human case series stud-
ies (three from a military/war setting and one
from civilian EMS) and eight animal studies
(seven were randomized trials). An total of 24%
(27/112) of subjects who received hemostatic
dressings died, compared to 66% (54/82) who
did not receive hemostatic dressings (very low
quality evidence). Hemostasis occurred in 88%
(141/161) of subjects, compared to 50% (13/26)
of those who did not receive hemostatic dress-
ings (very low quality). Complications from
hemostatic dressings occur in 3% (3/96) of sub-
jects (no comparison group) (very low qual-
ity). A total of 73% (25/34) of subjects achieved
hemostasis in under 3 min with a hemostatic
dressing applied (no comparison group) (very
low quality). Conclusion: These dressings may
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be effective for rapid hemostasis and lead to
reduction in mortality. Evidence for the use of
hemostatic dressings is largely from low qual-
ity animal and uncontrolled descriptive human
studies. Further human research is required to
determine the clinical effectiveness and safety
of hemostatics for severe external bleeding.

8. IV VS. IO EPINEPHRINE IN THE TREATMENT OF
OUT-OF-HOSPITAL CARDIAC ARREST

Brian Clemency, Kaori Tanaka, David Hostler,
Johanna Innes, Sara Zagroba, Jacqueline
Blaszak, Derek Cooney, Paul May, Kevin
McGee, Heather Lindstrom, University at Buf-
falo

Background: Guidelines endorse both intra-
venous (IV) and interosseous (IO) medica-
tion administration for the treatment of car-
diac arrest. There is minimal clinical evi-
dence from human trials to support this
equivocal recommendation. We compared out-
comes in a cohort of out-of-hospital cardiac
arrest (OHCA) patients who received par-
enteral epinephrine from emergency medical
services (EMS) providers. Methods: This was
a structured, retrospective chart review of EMS
records. Adult subjects who suffered an OHCA
and were treated with parenteral epinephrine
by one of 3 EMS agencies over an 18-month pe-
riod were included in the analysis. Per the re-
gional EMS protocols, the choice of parenteral
access type was at the provider’s discretion. An
intention-to-treat (based on first parenteral ac-
cess type attempted) and an as-treated (based
on the route of administration for the first dose
of epinephrine) analysis were performed. The
primary outcome was return of spontaneous
circulation (ROSC) at time of hospital arrival.
Results: A total of 1,310 subjects suffered an
OHCA and met the inclusion criteria. Providers
first attempted parenteral access via the IV
route in 788 (60.15%) subjects, and via the IO
route in 552 (39.85%) subjects. In the intention-
to-treat analysis, rates of ROSC were 19.67% in
the IV group and 19.92% in the IO group (OR
1.02; CI: 0.77–1.34). In the as-treated analysis,
rates of ROSC at time of hospital transfer were
20.92% in the IV groups and 18.55% in the IO
group (OR 0.86; CI: 0.66–1.13). Success in ob-
taining the first access type (IV or IO) attempted
was associated with a 10.84% higher rate of
ROSC (OR 1.92 CI: 1.20–3.07). In both analyses,
groups were similar in terms of age, bystander
witnessed arrest, bystander CPR, and initial
shockable rhythms. Conclusion: No difference
in ROSC was identified when paramedics de-
livered parenteral epinephrine by IV vs. IO.
A prospective, randomized trial may be war-
ranted to clarify the effectiveness of these tech-
niques in OHCA.

9. EVALUATING THE COST AND UTILITY OF
MANDATING SCHOOLS TO STOCK EPINEPHRINE
AUTO-INJECTORS

Chelsea Steffens, Benjamin D. Clement,
William Fales, Robert Swor, Chicago Medical
School

Background: The Michigan Legislature man-
dated that all public schools stock epinephrine
auto-injectors (EAIs) and train staff in their use.
A minimal amount of data is available regard-
ing the incremental value of EAIs in schools,
especially in regions with developed EMS sys-
tems. Our primary objective was to describe the
frequency of administration of epinephrine for
EMS patients with acute allergic reactions in
public schools. Our secondary objective was to
estimate the cost of mandating public schools
to stock EAIs. Methods: We performed a ret-
rospective cohort study of EMS cases with an
impression of allergic reaction and who re-

ceived epinephrine recorded in the 2014 Michi-
gan EMS Information System (MI-EMSIS) data
set. We excluded responses with incomplete lo-
cation information. We abstracted records for
patient demographics, incident location, source
of epinephrine given, and suspected allergen
if known. We evaluated the temporal impact
of school EAIs in locations with a predom-
inant ALS response to emergencies (Defined
as 90% of calls receive an ALS response).
We estimated the unsubsidized annual cost
of this mandate for Michigan public schools
(N = 4,039), with costs for the required EAI
2-pack as estimated by the legislature ($140)
and commercial sources ($450). Training costs
were not included. Descriptive statistics are re-
ported. Results: During the study period there
were 5,994 EMS cases with impression of al-
lergic reaction with 487 receiving epinephrine,
with 18 public school cases, 15(83.3%) chil-
dren, and 3(16.7%) adults. Reported allergens
were most often food 8 (44.4%), insect stings 4
(22.2%), or unknown 4 (22.2%). Among these
patients, 7 (38.9%) administered their own EAI,
6 (33.3%) received epinephrine from EMS sup-
ply, 2 (11.1%) received epinephrine from school
supply, with 3 (16.7%) whose Epi source was
unknown. A majority (16, 88.9%) of the pub-
lic school cases occurred in communities with
ALS systems. ALS response in these commu-
nities was relatively rapid (median response
6 min, 90%ile, 13 min). The unsubsidized an-
nual cost of Michigan public schools to stock
EAIs ranges from $565,460 to $1,817,550. Con-
clusion:In this study, few public school pa-
tients received epinephrine and the vast ma-
jority occurred in communities with rapid ALS
response. The direct annual supply cost of the
school EAI mandate is substantial.

10. IMPLEMENTATION OF A MULTIDIMENSIONAL
BUNDLE FOR DISPATCHER-ASSISTED CPR IN A
HORIZONTAL DISPATCH SYSTEM IS ASSOCIATED
WITH INCREASED BYSTANDER CPR AND GOOD
NEUROLOGICAL SURVIVAL FROM OUT-OF-
HOSPITAL CARDIACARREST

Kah-Meng Chong, Yun-Chung Yang, Chih-
Ming Hsu, Hui-Chih Wang, Yu-Wen Chen,
Patrick Chow-In Ko, National Taiwan
University Hospital

Background: The resuscitation guidelines in-
dicate pre-arrival dispatcher-assisted telephone
CPR (DATCPR) instructions and measurement
increase the proportion of bystander CPR
(BCPR); however, the impact of those guide-
lines on survival is not well known. This study
is to describe the impact of a comprehensive
bundle of DATCPR on BCPR and survival from
OHCA in a horizontal computerized-aided dis-
patch (CAD) system. Methods: A centralized
CAD system in a metropolitan EMS is stud-
ied. Routinely in system, the time from call
to ambulance dispatch should be within 60
sec. The audio recordings of confirmed OHCAs
were reviewed using a standardized format
linked with EMS and hospital process and out-
come data. The proportions of BCPR and sur-
vival six months after implementation (P1) of
a bundle that included guideline-based proto-
col changes, staff training, computerized audit,
feedback to providers, and leadership rebuilt
are compared with that of the same month pe-
riod in the prior year as control group (P0), us-
ing regression analysis for statistics. Results:
There were 1437 OHCAs [665 P0, 772 P1; 64%
male, median age 62 (IQR: 47–74)]. The rate of
BCPR went from 20.6% in P0 to 35.0% in P1
(p < 0.001). Outcome of ROSC upon hospital
arrival was significantly higher in P1 (10.4%)
compared to P0 (6.6%, p = 0.037), as was good
neurological outcome (CPC 1or2: 5.5% in P1 vs.
2.6% in P0, p = 0.029). Survival to hospital dis-
charge was higher in P1 (8.3%, vs. P0: 6.4%)

but not statistically significant. After adjust-
ing for witnessed arrest, shockable rhythms,
age, sex, and prehospital time intervals, good
neurological outcome were still significantly
higher in P1 vs. P0 [adjusted odds ratios: 2.1
(95% 1.1–4.4)]. Conclusions: The implementa-
tion of a comprehensive bundle of DATCPR
in a metropolitan horizontal dispatch system
was associated with significant improvements
in the rates of BCPR and good neurologic out-
come after OHCA.

11. INITIAL AMSA AND INCREASED AMSA AF-
TER CPR PREDICT SECOND SHOCK SUCCESS IN
INITIALLY SHOCK-RESISTANT VF DURING OUT-
OF-HOSPITAL CARDIAC ARREST

Ulrich Herken, Weilun Quan, ZOLL Medical

Background: Amplitude spectrum area
(AMSA), which is calculated from the ven-
tricular fibrillation (VF) waveform using fast
Fourier transformation, has been recognized
as a predictor of successful defibrillation (DF)
and as an index of myocardial perfusion and
viability during resuscitation. In this study, we
investigated whether a change in AMSA occur-
ring during CPR would predict DF outcome
for subsequent DF attempts after a failed DF.
We hypothesized that a patient responding to
CPR with an increase in AMSA would have an
increased likelihood of DF success. Methods:
This was a retrospective analysis of out-of-
hospital cardiac arrest patients who received a
second DF due to initially shock-resistant VF.
A total of 193 patients with an unsuccessful
first DF were identified in a manufacturer
database of electrocardiographic defibrillator
records. AMSA was calculated for the first DF
(AMSA1) and the second DF (AMSA2) during
a 2.1 sec window ending 0.5 sec prior to DF.
A successful DF attempt was defined as the
presence of an organized rhythm with a rate
≥ 40 / min starting within 60 sec from the DF
and lasting for > 30 sec. After the failed first
DF, all patients received CPR for 2 to 3 min
before delivery of the second DF. Change in
AMSA (dAMSA) was calculated as dAMSA =
AMSA2 – AMSA1. Results: The overall second
DF success rate was 14.5%. Multivariable
logistic regression showed that both AMSA1
and dAMSA were independent predictors of
second DF success with odds ratios of 1.24
(95% CI 1.12–1.38, p < 0.001) and 1.27 (95% CI
1.16–1.41, p < 0.001) for each mVHz change in
AMSA or dAMSA, respectively. Conclusions:
In initially DF-resistant VF, a high initial AMSA
value predicted an increased likelihood of
second shock success. An increase of AMSA in
response to CPR also predicted a higher second
shock success rate. Monitoring of AMSA
during resuscitation therefore may be useful to
guide CPR efforts, possibly including timing
of second shock delivery. These findings also
further support the value of AMSA as indicator
of myocardial viability.

12. TOURNIQUET APPLICATION FOR LIMB
BLEEDING: A SYSTEMATIC REVIEW USING
GRADE METHODOLOGY

Jan L. Jensen, Michael J. Reilly, Eunice M.
Singletary, David A. Zideman, Emergency
Health Services Nova Scotia/Dalhousie
University

Background: Guidelines supporting or oppos-
ing the application of tourniquets by first
aid and emergency medical services (EMS)
providers has fluctuated. Research has been
sparse. This review synthesized evidence for
prehospital tourniquet application for severe
limb bleeding. Methods: This International Li-
aison Committee on Resuscitation (ILCOR)
First Aid systematic review informed the
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2015 Consensus on Science and Treatment
Recommendations. Two investigators followed
GRADE methodology. Structured search strate-
gies were in PubMed, EMBASE, and Cochrane,
with hand-searching. Articles included by con-
sensus. Study quality assessments were in-
dependently completed by two investigators.
A priori-identified outcomes were: hemosta-
sis (critical outcome), mortality (critical), vi-
tal signs (critical), and complications (impor-
tant). Data was pooled using GRADEpro soft-
ware, reported descriptively and compared.
Results: The search retrieved 1,021 citations.
After selection of titles and abstracts and full
text article review, 13 nonrandomized human
studies included: two from the EMS setting,
eight from a war setting and three with vol-
unteer subjects. Tourniquets used were a mix
of improvised and commercial devices. 83%
(35/42) of patients who had a tourniquet ap-
plied achieved hemostasis vs. 61% (17/28) that
did not have tourniquet (RR 10.54 (6.55–16.96)).
75% (560/750) of case series patients with
tourniquet achieved hemostasis. 12% (91/791)
of patients who had a tourniquet applied died
vs. 9% (89/977) that did not (RR 1.08 (0.82
1.43)). 10% of case series patients with tourni-
quet died (92/903). No difference was found
in vital signs; heart rate mean difference: 3
beats per minute more (0.21–6.91) if tourni-
quet applied; systolic blood pressure mean dif-
ference: 9 mmHg less (−14.13–3.43) if tourni-
quet applied. 6% (6/67) patients who had
tourniquet applied had complications vs. 9%
(9/98) without tourniquet (RR 0.19 (0.06–0.55))
and 4% case series patients with tourniquet
had complications (36/846). Conclusion: Evi-
dence is low quality and heterogeneous, with
a mix of patient types, tourniquet types and
were applied by those with various levels
of training. Tourniquet application may effec-
tively stop bleeding for external limb bleeding.
No difference was found in mortality and vi-
tal signs. Complications were fewer if tourni-
quet applied. Further well-controlled studies
on tourniquets by first aid and EMS providers
are required.

13. INITIAL AND SUBSEQUENT CONVERSION TO
SHOCKABLE RHYTHMS DURING RESUSCITATION
PREDICTS SURVIVAL FOR OUT-OF HOSPITAL
CARDIAC ARREST

Marcus EH Ong, Win Wah, Lay Wai Khin,
Pin Pin Pek, Pairoj Khruekarnchana, Lai Peng
Tham, Omer Ahmed Alsakaf, Benjamin SH
Leong, Michael YC Chia, Julina Noor, Kentaro
Kajino, Ling Tiah, Singapore General Hospital

Background: Initial shockable rhythm (ven-
tricular fibrillation/VF, ventricular tachycar-
dia/VT) is a significant predictor of survival-
to-discharge for out-of-hospital cardiac arrest
(OHCA). However, the prognostic influence of
conversion to shockable rhythms during resus-
citation for initially non-shockable rhythms re-
mains unclear. Objective: This study aimed to
assess the relationship between initial and sub-
sequent shockable rhythm and post-arrest sur-
vival and neurological outcomes after OHCA.
Methods: This was a retrospective analysis of
adult OHCA cases (≥18 years) reported to
the Pan-Asian Resuscitation Outcomes Study
(PAROS) registry between 2009 and 2012. We
included cases that were presumed cardiac eti-
ology, and had resuscitation attempted by EMS.
Primary outcome was survival-to-hospital-
discharge (discharged alive/remained in hos-
pital at 30th day post-arrest). The outcomes
of OHCA were evaluated based on 3 strati-
fied groups: initial shockable rhythm, subse-
quent shockable rhythm and remained in non-
shockable rhythm. A 2-stage seemingly unre-
lated bivariate probit model was developed
to assess the influence of initial rhythm and

subsequent conversion rhythm on survival-to-
admission (1st stage) and survival-to-discharge
outcomes (2nd stage). We adjusted for the clus-
tering effects of country variance in all mod-
els. Results: A total of 40,160 OHCA cases met
the inclusion criteria. There were 5,356 OHCA
cases (13.34%) with initial shockable rhythm
and 33,974 (84.6%) with initial non-shockable
rhythm. OHCA with initial shockable rhythm
(Odds ratio/OR 6.10, 95% confidence in-
terval/CI 5.06–7.34) and subsequent conver-
sion to shockable rhythm (OR 2.00, 95% CI
1.10–3.65) independently predicted survival-to-
hospital–discharge. After adjustment of base-
line and prehospital characteristics, subse-
quent conversion to shockable rhythm sig-
nificantly improved survival-to-admission (OR
1.53, 95% CI 1.13–2.08), discharge (OR 2, 95%
CI 1.1–3.65) and post-arrest overall (OR 5.12,
95% CI 3.5–7.48) and cerebral performance out-
comes (OR 5.39, 95% CI 4.32–6.73). In the 2-
stage analysis, subsequent conversion to shock-
able rhythm significantly influenced survival-
to-admission (OR 1.27, 95% CI 1.07–1.51) and
discharge (OR 1.42, 95% CI 1.03–1.95) and
good overall (OR 2.14, (1.92–2.38) and cere-
bral performance outcomes. (OR 2.2, 95%
CI 1.97–2.46). Conclusion: Initial shockable
rhythm was the strongest predictor for sur-
vival. However, conversion to subsequent
shockable rhythm significantly influenced post-
arrest survival and neurological outcomes.
These results suggest the importance of resus-
citation efforts even for initially non-shockable
rhythms.

14. SLEEP-WAKE AND SHIFTWORK PATTERNS IN
EMS CLINICIANS

P. Daniel Patterson, Megan McNeil, Matthew
D. Weaver, Michael S. Runyon, Francis X.
Guyette, Daniel J. Buysse, Carolinas Medical
Center

Background: Greater than half of Emergency
Medical Services (EMS) clinicians report poor
sleep and fatigue, placing them at risk of poor
safety outcomes. The interaction between EMS
clinician sleep-wake patterns, shift work, and
fatigue is poorly understood. Objective: We
sought to characterize patterns of sleep-wake
and shift patterns of EMS clinicians working di-
verse shift schedules. Methods: We randomly
selected 20 EMS clinicians participating in a
randomized pilot trial (clinicaltrials.gov iden-
tifier NCT02063737). Ten from the intervention
group and 10 from the control group completed
a paper-based sleep diary for the last 14-days
of the 90-day trial. Participants recorded time
to bed, time sleeping, time out of bed, and
sleep quality. We used descriptive statistics to
characterize sleep patterns in relation to shift
work and self-reported fatigue during shifts.
We modeled the effect of shift length (h) on
sleep duration, sleep quality, and fatigue us-
ing hierarchical linear models. Results: Seven-
teen participants provided complete sleep di-
aries, and 14 recorded at least one shift during
the 14-day observation period. Mean number of
shifts per participant was 5.4 (SD 2.5) and mean
shift length was 17.8-hrs (SD 8.7). Ten of 14 par-
ticipants (71%) worked shifts lasting 24-hrs or
longer. Mean time off between scheduled shifts
was 33.9-hrs (SD 28.4). Shift length for 8 partic-
ipants (57.1%) did not vary, whereas 6 partici-
pants (42.9%) worked shifts ranging from 5-hrs
to 48-hrs. Shift length did not predict sleep du-
ration before (p = 0.24) or after a shift (p = 0.42).
Shift length was not associated with sleep qual-
ity before (p = 0.45) or after (p = 0.31) shifts.
Participants who only worked 8-hr shifts over
14-days achieved >7-hrs of sleep (“Sufficient
Sleep”) before shifts 63% of the time, while par-
ticipants that worked other shift durations and
patterns obtained sufficient pre-shift sleep less

than half of the time (49%). Extended shifts
(e.g., 24-h) and night shifts were not associated
with self-reported fatigue at the start or end of
shift (p > 0.05). Conclusions: In this sample,
shift length alone was not associated with sleep
duration, sleep quality, or self-reported fatigue
at start or end of shift work.

15. AWARENESS AND SELF-EFFICACY OF
CARDIOPULMONARY RESUSCITATION IN
COMMUNITIES AND OUTCOMES OF OUT-OF-
HOSPITAL CARDIAC ARREST: A MULTI-LEVEL
ANALYSIS

Young Sun Ro, Sang Do Shin, Kyoung Jun
Song, Seoul National University Hospital

Background: This study aims to test the asso-
ciation between capacity of cardiopulmonary
resuscitation (CPR) at community level and
survival after out-of-hospital cardiac arrest
(OHCA). Methods: Emergency medical ser-
vice (EMS)-treated OHCAs with cardiac eti-
ology in Korea between 2012 and 2013 were
analyzed, excluding cases witnessed by EMS
providers. Exposure variables were five in-
dices of community CPR capacity: awareness
of CPR (CPR-Awareness), any training experi-
ence of CPR (CPR-Any-Training), recent CPR
training within the last 2 years (CPR-Recent-
Training), CPR training with a manikin (CPR-
Manikin-Training), and CPR self-efficacy (CPR-
Self-Efficacy). All measures of capacity were
calculated as aggregated values for each county
level using the national Korean Community
Health Survey database of 228,921 responders
sampled representatively from 253 counties in
2012. Endpoints were bystander CPR (BCPR)
and survival to discharge. We calculated ad-
justed odds ratios (AORs) per 10% increment in
community CPR capacity using multi-level lo-
gistic regression models, adjusting for potential
confounders at individual levels. Results: Of
29,052 eligible OHCAs, 11,079 (38.1%) received
BCPR. Patients were more likely to receive
BCPR in communities with higher proportions
of residents with CPR-Awareness, CPR-Any-
Training, CPR-Recent-Training, CPR-Manikin-
Training, and CPR-Self-Efficacy (all p < 0.01).
AORs for BCPR were 1.06 (1.03–1.10) per 10%
increment in CPR-Awareness, 1.10 (1.04–1.15)
for CPR-Any-Training, and 1.08 (1.03–1.13) for
CPR-Self-Efficacy. For survival to discharge,
AORs (95% CIs) were 1.34 (1.23–1.47) per 10%
increment in CPR-Awareness, 1.36 (1.20–1.54)
for CPR-Any-Training, and 1.29 (1.15–1.45) for
CPR-Self-Efficacy. Conclusion: Higher CPR ca-
pacity at community level was associated with
higher bystander CPR and survival to dis-
charge rates after OHCA.

16. ASSOCIATION BETWEEN SURVIVAL AND
INCREASES IN PREHOSPITAL SYSTOLIC BLOOD
PRESSURE AFTER ITS NADIR IN MAJOR
TRAUMATIC BRAIN INJURY: NEW FINDINGS FROM
THE EPIC STUDY

Daniel W. Spaite, Chengcheng Hu, Bentley
J. Bobrow, Duane Sherrill, Vatsal Chikani,
Bruce Barnhart, Joshua B. Gaither, Kurt
R. Denninghoff, P. David Adelson, Chad
Viscusi, Terry Mullins, Uwe Stolz, University
of Arizona

Background: A minimal amount is known re-
garding prehospital blood pressure patterns in
Traumatic Brain Injury-TBI. In fact, the effect of
serial trends in BP during EMS care remains en-
tirely unknown. Using comprehensive, linked
data in the Excellence in Prehospital Injury
Care (EPIC) TBI Study (NIH: 1R01NS071049;
ClinicalTrials.gov-NCT01339702), we evalu-
ated the association between mortality and the
magnitude of increase in EMS systolic BP (SBP)
after the lowest SBP in major TBI. Methods:
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All moderate/severe TBI cases (CDC-Barell
Matrix Type-1) in the EPIC pre-implementation
cohort (before TBI guideline implementation;
1/07–3/14) were evaluated to assess, in
detail, a previous preliminary evaluation
[exclusions: age10+, died before ED arrival,
SBP = 0–39 mmHg or 300 + mmHg, missing
SBP (4%)]. Logistic regression was used to
determine associations between increases in
EMS SBP after the lowest EMS SBP and the
probability of death, adjusted for important
confounders. Results: Among 14,567 included
cases, 7636 (male = 68%, median age = 45)
were in the cohort of interest (had an equal or
higher SBP recorded subsequent to the lowest
SBP). The study group was separated into four
cohorts based upon each patient’s lowest pre-
hospital SBP (40–89 mmHg; 90–139; 140–159;
160–300). In each cohort, regression identified
the association between mortality and any
increase after the SBP nadir. Analysis of the
probability of death vs. SBP increase after the
nadir reveals distinct patterns: Hypotensive
cohort-Mortality drops significantly if SBP
increases after the nadir; the improvement is
dramatic with large increases (SBP increases
of 40–80 mmHg). Normotension-Mortality is
slightly reduced with SBP increases and even
large increases (i.e., 70–90 mmHg) were not
detrimental. Mild Hypertension-Mortality
decreases with modest SBP increases but large
increases (>40 mmHg) are associated with
higher mortality. Severe Hypertension–Higher
Mortality occurs with any subsequent increase.
Conclusions: The hypotensive and normoten-
sive cohort findings support the concept
that restoring/optimizing cerebral perfusion
is important in the management of TBI as
recommended in the NAEMSP/Brain Trauma
FoundationEMS Guidelines. This conclusion is
further supported by the fact that, even among
cases with mild hypertension, moderate SBP in-
creases do not appear to be detrimental. These
results are also consistent with previous EPIC
findings revealing that the optimal SBP in TBI
may be much higher than previously thought.

Lightning Orals

17. DOES A NOVEL FEEDBACK MECHANISM
IMPROVE QUALITY OF OUT-OF-HOSPITAL CPR?

Benjamin W. Weston, Jamie Jasti, E. Brooke
Lerner, Aniko Szabo, Tom Aufderheide, Ric-
cardo Colella, Medical College of Wisconsin

Background: Despite its prevalence, survival
from out-of-hospital cardiac arrest remains low.
Early defibrillation, greater compression frac-
tion, optimal compression rate, sufficient com-
pression depth, and shorter pre-shock pause
have been associated with improved survival in
cardiac arrest patients. In early 2014, a program
was initiated to provide feedback on CPR qual-
ity to prehospital providers after every treated
cardiac arrest. Objective: To assess whether in-
dividualized CPR feedback increased the num-
ber of patient encounters that met CPR quality
metric goals or improved metric averages in the
prehospital setting. Methods: This before and
after retrospective review included all treated
adult out-of-hospital cardiac arrest in patients
in an urban community. Data was compared
for the same two-month period prior to and
after the initiation of the CPR feedback pro-
gram. We compared the percent of patient en-
counters reaching the system defined bench-
marks as well as the average values for com-
pression fraction, compression rate, compres-
sion depth, and pre-shock pause in the before
period compared to the after period. Results:

There were 159 prehospital encounters in the
before period and 117 in the after period. As
compared to the before group, the after group
had shorter pre-shock pause times (21.4 sec
vs. 14.7 sec; p = 0.068), higher average com-
pression rates (111.2/min vs. 113.8/min; p =
0.042), increased compression depths (4.9 cm
vs. 5.6 cm; p < 0.001), and increased rates
of benchmark achievement for compression
depth greater than 5cm (48.1% vs. 72.6%; p
< 0.001). No difference was noted between
groups for compression fraction, although goal
achievement was high in both groups. Conclu-
sion: We found that individual CPR feedback
improved the quality of CPR in the prehospital
setting. Further investigation with larger sam-
ples is warranted to better quantify this effect.

18. TEMPORAL TRENDS IN OUT-OF-HOSPITAL
CARDIAC ARREST IN SOUTHERN ONTARIO

Jason E. Buick, Ian R. Drennan, Steven
C. Brooks, Adam Byers, Sheldon Cheskes,
Michael Feldman, Minwook Lee, Richard Ver-
beek, Damon C. Scales, Cathy Zhan, Steve
Lin, Rescu, Li Ka Shing Knowledge Institute,
St. Michael’s Hospital

Background: Considerable effort has gone into
improving outcomes from out-of-hospital car-
diac arrest (OHCA), with studies showing in-
creasing survival over time. These increases
can be attributed to evidence based guidelines,
higher rates of bystander CPR and improved
prehospital CPR quality, despite a decline in
the incidence of ventricular fibrillation (VF)
and pulseless ventricular tachycardia (VT). In
prior studies, measures of effective implemen-
tation of evidence based guidelines are miss-
ing. Objectives: To evaluate temporal trends
for OHCA survival using the Toronto Re-
gional RescuNET cardiac arrest database over
an 8-year period with active implementation
of 2005 and 2010 Guidelines. Methods: This
was an observational cohort study of all treated
OHCA patients of presumed cardiac etiology
between 2006 and 2014. We excluded OHCA
patients with obvious etiology, paramedic wit-
nessed and pediatric (<18 years) arrests. Tem-
poral changes were measured by chi-square
trend analysis. Logistic regression was used
to test associations between year of OHCA
and survival to hospital discharge with ad-
justment for Utstein variables. Analysis is on-
going to evaluate against optimal CPR mea-
sures and adherence to post arrest care guide-
lines. Results: A total of 25,568 patients were
treated by paramedics and met inclusion cri-
teria. During the study period, survival nearly
doubled (3.7% in 2006 to 7.0% in 2014; p <
0.001) (Figure). Similar survival improvements
were found in patients with VF/VT (12.2% to
21.8%; p < 0.001) and PEA (2.1% to 4.5%; p
= 0.001) but not asystole (p = 0.78) as ini-
tial rhythms. When compared to 2006, sur-
vival was significantly better from 2010 on-
ward [adjusted OR: 2010: 1.51 (1.09–2.09); 2011:
1.71 (1.25–2.35); 2012: 1.84 (1.34–2.52); 2013: 2.28
(1.68–3.10); 2014: 1.82 (1.34–2.48)]. Analysis is
ongoing to evaluate against optimal CPR mea-
sures and adherence to post arrest care guide-
lines. Conclusion: Survival after OHCA has
improved over time with significant increases
coinciding with the knowledge dissemination
of the 2010 resuscitation guidelines. Additional
work is required to evaluate which measures
are independently associated with survival
that could drive guideline implementation
efforts.

19. ELEVATED INITIAL TRAUMA CENTER BODY
TEMPERATURES ARE ASSOCIATED WITH POOR
NON-MORTALITY OUTCOMES FOLLOWING
MAJOR TRAUMATIC BRAIN INJURY

Joshua B. Gaither, Vatsal Chikani, Daniel W.
Spaite, Jennifer J. Smith, Merlin Curry, Moses
Mhayamaguru, Bruce Barnhart, P. David
Adelson, Chad Viscusi, Kurt Denninghoff,
Bentley J. Bobrow, University of Arizona

Background: In the prehospital setting hy-
potension, hypoxia, and hyperventilation are
known to increase morbidity and mortality fol-
lowing Traumatic Brain Injury (TBI) by caus-
ing secondary brain injury. Previous reports
have identified an association between ele-
vated body temperature in the Intensive Care
Unit (ICU) and increased mortality following
TBI and there are multiple pathways through
which elevated temperatures might cause sec-
ondary brain damage. However, minimal in-
formation is known regarding the relation-
ship between an elevated initial trauma cen-
ter body temperature (ITCT) and non-mortality
outcomes. The purpose of this study was to
determine if a correlation exists between ele-
vated ITCT and important non-mortality pa-
tient outcomes. Methods: All moderate/severe
TBI cases (CDC Barell Matrix Type 1) in the
Arizona State Trauma Registry (ASTR); from
1/1/07-12/31/12 were analyzed and those
with an elevated ITCT were placed into the
following ITCT categories: 36.5–37.9◦C (Nor-
mal Temperature - NT), 38.0–38.9◦C (Elevated
Temperature - ET), and ≥39.0◦C (Very Ele-
vated Temperature - VET). Outcomes included:
Trauma Center Length-Of-Stay (TC-LOS), In-
tensive Care Unit Length-Of-Stay (ICU-LOS),
and Total Hospital Charges (THC) in US$. A
median regression model was applied adjust-
ing for: ISS, age, gender, and trauma type
(blunt vs penetrating). Cases with low ITCT
were included in the median regression anal-
ysis but reported elsewhere. Results: A total of
22,925 cases met inclusion criteria. Case were
excluded if missing ITCT (2,885) or missing
demographics (700). The adjusted changes in
median TC-LOS, ICU-LOS, and THC as com-
pared to the NT group with 95% confidence
intervals (CI) for the ET/VET groups respec-
tively were as follows. The adjusted median
TC-LOS increased by 0.4d (CI: 0.3–0.5)/1.10d
(CI:0.81–1.39). The adjusted median ICU-LOS
increased by 0.23d (CI: 0.18–0.28)/0.38 (CI:
0.24–0.53). The adjusted median THC increased
by $4,582(3,582–5,623)/$22,953(19,931–25,975).
Conclusion: In this statewide study, patients
with above normal body temperatures on ar-
rival to the trauma had longer ICU-LOS, longer
TC-LOS and increased hospital charges after
adjusting for injury severity and other known
cofounders. Future work is needed to identify
the causes of temperature elevations that occur
during prehospital TBI care (e.g., environmen-
tal factors vs. autonomic dysregulation) and
whether initiation of in-field measures to pre-
vent temperature elevation might improve out-
come.

20. MAINTAINING HIGH QUALITY CPR WITH
AN INTEGRATED MANUAL/MECHANICAL
RESUSCITATION PROTOCOL

Taro Irisawa, Tyler Vadeboncoeur, Cameron
Hypes, Robyn McDannold, Margaret
Mullins, Annemarie Silver, Daniel W. Spaite,
Bentley J. Bobrow, Osaka University Hospital

Background: High quality manual chest com-
pressions (CC) can be achieved on scene dur-
ing resuscitation of cardiac arrest patients, but
manual CC quality can deteriorate during pa-
tient extrication and transport. The purpose of
this study was to describe the effect on CC
quality of an integrated manual/mechanical
chest compression protocol developed to main-
tain CC quality and patient/provider safety
throughout resuscitation. Methods: CC qual-
ity was monitored using a monitor with
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accelerometer-based CC sensing (E Series/X
Series, ZOLL Medical) during the treatment of
consecutive out-of-hospital cardiac arrest pa-
tients between 3/1/2013–4/30/2015. The EMS
agency performed manual CC guided by real-
time audiovisual feedback on scene but de-
ployed the AutoPulse load-distributing band
CC device (LDB, ZOLL Medical) in a chore-
ographed manner for extrication and transport.
The LDB was also placed prophylactically on
patients after ROSC. Descriptive statistics are
reported as median (IQR). Results: A total of
71 OHCA patients were treated (median age
58 yrs, 66% male) of which 39 received only
manual CC and 32 received both manual and
LDB CCs (22 with LDB deployed during on-
going manual CC and 10 with LDB placed af-
ter ROSC). With real-time CC feedback, high
quality CCs were performed [depth 2.38 in
(2.17–2.64), rate 100.3 cpm (99.2–102.5), CC frac-
tion 87.0% (83.8–89.5)]. For patients requiring
transport, the LDB was started after 14.2 min
(11.6–19.2) of manual CC and was placed with
minimal interruptions- total of 27.5 sec (23–42)
pause time in 2 min prior to LDB deployment.
During transport, CC fraction remained high
(91.7%; 89.3–95.4) with use of LDB. Seven of
10 patients prophylactically placed on the LDB
rearrested, 3 rearrested during transport. Con-
clusion: A choreographed and rehearsed in-
tegrated chest compression protocol featuring
both manual and mechanical compressions, al-
lows for high quality resuscitation with mini-
mal compression interruptions. Placement of a
mechanical device on patients after ROSC may
be beneficial as over two-thirds of patients in
this study rearrested, one-third of which oc-
curred during transport when delivery of man-
ual compressions is difficult and potentially
dangerous.

21. A LONGITUDINAL ASSESSMENT OF STRESS
AMONG EMS PROFESSIONALS

Melissa A. Bentley, Remle P. Crowe, Roger
Levine, National Registry of EMTs

Background: While national estimates of the
prevalence of stress among EMS profession-
als are available, scant literature exists regard-
ing incidence and longitudinal predictors of
stress on a national level. Objective: 1) Estimate
the incidence of stress among nationally certi-
fied EMS professionals 2) Describe factors as-
sociated with stress in this population. Meth-
ods: Data were obtained from the second Lon-
gitudinal EMTs Attributes and Demographics
Study (LEADS II). Newly nationally certified
EMTs and paramedics were recruited in 2013 to
participate in an annual longitudinal question-
naire. These questionnaires contained previ-
ously validated work-life characteristics, demo-
graphics and items from the stress component
of the Depression, Anxiety and Stress Scale
(DASS-21). The validated seven-item DASS
stress score characterizes an individual’s level
of stress as normal, mild, moderate, severe
or extremely severe. Descriptive statistics were
calculated and longitudinal mixed models were
utilized to assess for associations between certi-
fication level, number of organizations worked
for, service type, age, experience, leaving the
profession and stress (α = 0.05). Results: In
2013, 2,615 EMTs and paramedics were re-
cruited into the study and 98.6% responded to
the longitudinal questionnaire in 2013, 48.5% in
2014 and 41.0% in 2015. A stepwise increase in
the prevalence of stress was observed (12.5%
in 2013, 17.4% in 2014, and 22.2% in 2015). Of
EMS professionals with normal stress levels in
2013, there were 89 new cases of stress (above
normal levels) representing 15.7% of the study
population or an incidence rate of 157 cases per
1,000 providers over the two year period. Cer-
tification level was the only factor assessed that

was significantly associated with stress; EMTs
had a 10.1% increase in new stress cases over
two years while paramedics had an increase
of 22.5% (p-value = 0.0073). Conclusions: The
prevalence of stress was substantially higher
than previous 2009 estimates of the nation-
ally certified EMS professionals. Further, there
was a step-wise increase in the prevalence of
stress among EMTs and paramedics from 2013
to 2015; more paramedics developed stress than
EMTs. Although this study assessed changes in
stress over two years, the long-term effects are
largely unknown and identification of predic-
tors should be of importance in future research
efforts.

22. EFFECT OF EVENT LOCATION ON
OUTCOMES OF DROWNING-ASSOCIATED OUT-
OF-HOSPITAL CARDIAC ARREST: A NATIONWIDE
OBSERVATIONAL STUDY

Joo Jeong, Sang Do Shin, Young Sun Ro,
Kyoung Jun Song, Eui Jung Lee, Yu Jin
Lee, Ki Ok Ahn, Seoul National University
Bundang Hospital

Background: Drowning is one of the uninten-
tional mechanisms for out-of-hospital cardiac
arrest (Drowning-OHCA). The mandatory reg-
ulation for water safety is the core program to
improve the rescue outcomes for Drowning-
OHCA. We aimed to investigate the effect of
the event location on outcomes of Drowning-
OHCA. Methods: All EMS-treated Drowning-
OHCAs from January 2006 to December 2013
were analyzed, excluding cases with primary
cause, without information on location, and
by suicide. Main exposure was event loca-
tion such as recreational water group with
mandatory safety regulation (swimming pool
or beach), non-recreational water group with-
out mandatory safety regulation (home or pub-
lic bath), natural freshwater group (river or
lake), and natural seawater (ocean). The main
outcome was survival to hospital discharge.
Confounders were adjusted for when calculat-
ing odds ratio (OR) and 95% confidence inter-
val (CI) using multivariable logistic regression
analysis (reference = recreational water). Re-
sults: In total 1,923 Drowning-OHCAs were fi-
nally analyzed (recreational water = 7.5%, non-
recreational water = 12.1%, natural freshwa-
ter = 50.7%, and natural seawater = 29.7%).
Survival-to-discharge rates were 4.6% for all
cases, 12.4% in recreational water, 4.3% in non-
recreational water, 3.3% for natural freshwa-
ter, and 4.9% in natural seawater, respectively
(p < 0.01). Adjusted ORs (95% CIs) for sur-
vival compared with recreational water were
0.39 (95% CI 0.16–0.92) for non-recreational wa-
ter, 0.29 (95% CI 0.16–0.55) for natural fresh-
water, and 0.48 (95% CI 0.24–0.94) for natural
seawater, respectively. Conclusion: Drowning-
OHCA occurring in recreational locations with
water safety regulation showed much higher
survival to discharge rate. Public awareness of
the much higher risk of water locations with-
out any safety regulation in Drowning-OHCA
should be increased.

23. EXAMINING THE ACCURACY AND
CONSISTENCY OF INTRAVENOUS MEDICATION
INFUSIONS ADMINISTERED BY EMS PROVIDERS

Devin Turner, Elliot Carhart, Roanoke
Fire-EMS Department

Background: Previous studies have shown de-
ficiencies in the medication calculation skills of
paramedics, but it remains unknown if they
accurately administer such medications even
when they correctly calculate the intended
dose. The purpose of this study was to examine
the accuracy and consistency of EMS providers
when administering a simulated intravenous

(IV) medication infusion with a known drip
rate using a conventional gravity-fed drip set.
Methods: This IRB approved observational
study included a convenience sample of 90 cur-
rently practicing advanced life support EMS
providers (EMT-I and EMT-P) who were ran-
domly assigned to one of three groups. In a
classroom setting, the participants were pro-
vided a scenario requiring them to administer
a simulated IV medication infusion for a pe-
riod of 15-min using a conventional gravity-fed
drip (60 gtt) set. Each scenario provided a dif-
ferent medication name and dose (Dopamine,
Lidocaine, or Levophed), but all 3 were syn-
chronized to the same fluid volume. Partici-
pants were provided with a pre-calculated drip
rate. The fluid was administered into a gradu-
ated cylinder hidden from view of the partici-
pants. Measures of volume administered were
recorded every three minutes in order to deter-
mine the accuracy and consistency of medica-
tion administration. Results: Participants (N =
90) infused the fluid at a consistent rate (ICC
= 0.96), but 99% of participants administered
an incorrect volume at one or more points of
measurement. One-sample t tests showed that
the mean volume of fluid administered dif-
fered significantly from the target volume at
each point of measurement, thus rendering it
inaccurate. The mean difference between the
target volume and the volume administered
was 2.54 mL at 3-min (95% CI = 1.68–3.41),
which represented a 2.7-fold overdose. The
15-min mean difference of 2.09 mL (95% CI
= 1.23–2.96) represented a 1.3-fold overdose.
There were no differences in accuracy associ-
ated with gender, years of experience, certifi-
cation level, individual agency, or between ur-
ban and rural providers. Conclusion: Partici-
pants in this study did not accurately adminis-
ter simulated intravenous infusions according
to predetermined drip rates. This leads to a con-
cern of medication errors when infusing medi-
cations using a gravity-fed drip set. Additional
safeguards should be implemented to ensure
patient safety.

24. INCIDENCE OF ERRANT SHOCK DELIVERY
IN OUT-OF-HOSPITAL CARDIAC ARREST
RESUSCITATION

Allison C. Koller, David D. Salcido, Sara E.
Tisherman, Matthew L. Sundermann, James
J. Menegazzi, University of Pittsburgh School
of Medicine

Background: Defibrillation is used to con-
vert ventricular fibrillation and tachycardia
(VF/VT) to a perfusing sinus rhythm. How-
ever, rhythm analysis is subjective and shocks
may be delivered errantly on rhythms that do
not warrant nor positively respond to defibril-
lation. We sought to assess the rate and factors
associated with errant shock delivery. We hy-
pothesized that cases lacking VF/VT would re-
ceive a shock in the prehospital environment,
and that errant shock delivery would occur
more often in younger and female patients, as
well as cases that were witnessed and those
that occurred in public locations. Methods:
We obtained IRB approval before commencing
this study. Eligible cases of EMS-treated, non-
traumatic OHCA spanned 2010–2014 at the
Pittsburgh site of the Resuscitation Outcomes
Consortium and contained at least one EMS-
delivered shock. We excluded cases that did not
receive any shocks. We analyzed all instances of
EMS-delivered shocks in custom Matlab soft-
ware. Pre- and post-shock rhythms were as-
sessed for all shocks. Return of an organized
rhythm (ROOR) was noted for every shock. Pa-
tient characteristics were obtained via patient
care report review. We utilized t-tests with an
alpha value of 0.05. Results: A total of 461 cases
received at least one shock and contained a to-
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tal of 1,377 analyzable shocks. Of these shocks,
1246 (90.5%) had VF/VT, and 131 (9.5%) had
non-VF/VT. Errant shocks were delivered in a
total of 91 (19.9%) cases. Errant shocks were
most often the second shock delivered in the
case. Demographic data was available for 457
(99.1%) of cases. ROOR occurred in 769 (55.8%)
shocks. Errant shock delivery was not signifi-
cantly associated with patient age (p = 0.79),
sex (p = 0.14), location (p = 0.83), or witnessed
status (p = 0.63). Conclusions: Errant shock
rate was 9.5% and occurred in 19.9% of all cases.
These shocks were not associated with com-
mon demographic data. Further work will ex-
amine other possible causes for errant shock
delivery.

25. PUBLIC CARDIAC ARREST CHARACTERISTICS
IN ENCLOSED PEDESTRIAN NETWORKS

Minha Lee, Derya Demirtaş, Jason E. Buick,
Amy Ng, Michael J. Feldman, Sheldon
Cheskes, Laurie J. Morrison, Timothy C.Y.
Chan, University of Toronto

Background: Many metropolitan cities world-
wide have underground or above-ground en-
closed networks for pedestrian travel. These
networks represent unique environments for
studying out-of-hospital cardiac arrest (OHCA)
and resuscitation since they are often located in
population-dense regions, have high foot traf-
fic, and connect to ground level open areas
only at limited fixed points. The characteristics
of OHCAs that occur in such networks have
not been studied before. Objective: To deter-
mine whether cardiac arrests that occur in en-
closed pedestrian networks are different from
those in the encompassing metropolitan city,
using the PATH network in Toronto, Canada
as a model site. Methods: Toronto is the fourth
most populous city in North America (pop.
2.8 million). PATH is the largest underground
shopping complex in the world that connects
more than 50 buildings downtown, with over
200,000 commuters on business days. We iden-
tified all atraumatic, public-location OHCAs in
Toronto from Apr. 2006–Mar. 2015, and classi-
fied them according to location: Toronto, down-
town, and PATH-accessible. PATH-accessible
OHCAs are those that occur within the Toronto
PATH network between the first underground
floor and the second above-ground floor. We
collected demographic, prehospital interven-
tion, and survival data for each OHCA. Statisti-
cal analysis was performed using a chi-square
test. Results: We identified 2621 atraumatic
public OHCAs, of which 521 occurred in down-
town and 50 occurred in PATH-accessible ar-
eas. In comparison to Toronto, PATH-accessible
OHCAs had significantly higher proportions
of bystander witnessed OHCAs (80% vs. 47%),
bystander CPR attempt (70% vs. 42%), by-
stander AED use (38% vs. 8.5%), initial shock-
able rhythm (66% vs. 35%), overall survival
(31% vs. 15%), with all differences being statis-
tically significant (p < 0.01). When compared to
downtown, PATH-accessible OHCAs exhibited
significant differences in all the aforementioned
metrics. There were no significant differences
in demographics, EMS response time, and sur-
vival among patients with shockable rhythm.
Conclusion: The characteristics of OHCAs in
enclosed pedestrian networks differ signifi-
cantly from those of its encompassing city. The
similar rates of survival among patients with
initial shockable rhythm despite higher rates
of bystander resuscitation efforts, and OHCAs
with initial shockable rhythms make such net-
works potential regions of focus to further in-
crease survival rates.

26. PARAMEDIC AND PATIENT POSITIONING AS A
DETERMINATE FOR ENDOTRACHEAL INTUBATION

SUCCESS IN A SIMULATED AIRWAY MANAGEMENT
SCENARIO

Mark E. Pinchalk, Francis X. Guyette, Lam-
bert Patrick, David Miller, James Dlutowski,
Stacey Gerstel, Emma Roka, Jeffery M. Reim
Jr., Denisse Sequeira, City of Pittsburgh EMS

Background: Paramedics often must perform
endotracheal intubation (ETI) in positions dic-
tated by the physical location where the ETI at-
tempt is made. The relative positioning of the
patient and intubator may impact the ability to
gain an adequate view of the glottis and the
ability to successfully intubate the patient. The
goal of this study was to determine what lo-
cation and position of the patient and intuba-
tor would be associated with the greatest in-
tubation success in a simulated case. Methods:
A convenience sample of sixty (60) paramedics
from a mix of urban and suburban EMS sys-
tems who volunteered and were provided in-
formed consent participated in the study. Par-
ticipants intubated a Sim-ManTM Advanced
Life Support (ALS) manikin in six (6) scenarios:
1–2: Patient supine and head elevated on the
stretcher in the ambulance, paramedic sitting
in the “airway seat”; 3: Patient supine on the
stretcher in a raised position outside the ambu-
lance, paramedic standing; 4–6: Patient outside
the ambulance supine on the floor, paramedic
prone, sitting and kneeling. To simulate a diffi-
cult airway problem, the manikin was placed
inspinalrestriction with a longboard, cervical
collar, and head immobilizer and an investi-
gator held manual cervical spinal stabilization
during the intubation attempt. Results: Com-
pared to intubating in the ambulance with the
stretcher supine. ETI with the patient supine
on the floor and intubator prone had the high-
est probability of success (OR = 5.8, 95%CI:
1.21–27.7, p = 0.03). On a multivariate anal-
ysis the patient supine–paramedic prone po-
sition was also significantly better (p = 0.01,
95%CI: 0.04–0.23). All four (4) scenarios out-
side the ambulance were significantly or near
significantly better for success that intubation
in the ambulance: Stretcher outside the am-
bulance (OR = 2.8, 95%CI = 0.83-9.50, p =
0.01), patient supine – intubator kneeling (OR
= 3.6, 95%CI: 0.94–13.83, p = 0.06) and patient
supine–intubator sitting (OR = 3.8, 95%CI =
0.99–14.56, p = 0.05). Conclusions: In this sim-
ulation, performing ETI with the patient on the
floor supine and the intubator prone had the
highest probability of success. Performing ETI
outside of the ambulance had superior success
than performing it in the ambulance. This study
may have operation implications as to where
and when ETI is performed in the field.

Posters

27. STATEWIDE COMPARISON OF RSI SUCCESS
RATES BETWEEN EMS AND SPECIALTY CARE
TRANSPORT TEAMS

Robert Darrell Nelson, Samual Ritter, Paul
Anderson, Simon Mahler, Heston LaMar, Sta-
cie Zelman, James E (Tripp)Winslow, Wake
Forest University Health Sciences

Background: Specialty Care Transport (SCT)
teams often have advanced airway training and
a broader range of both experiences and equip-
ment compared to EMT-Paramedic (EMT-P) 9-
1-1 response teams. We hypothesized that rapid
sequence intubation (RSI), using both a seda-
tive and paralytic, would have higher suc-
cess rates by SCT teams than EMT-P teams
providing 9-1-1 responses. Endotracheal suc-
cess rates are an important metric of pa-
tient safety in prehospital systems. Methods:

A statewide retrospective cohort analysis was
done. Fourteen data elements were collected
from the statewide EMS Airway Evaluation
Form, which crews complete following all RSI
attempts regardless of success or failure. Data
include all patients aged ≥12 who underwent
RSI between July 1, 2013 and December 31,
2015. There were no exclusion criteria and
no cases with missing data. Results: During
the study period 2,304 RSI procedures were
performed statewide. EMT-P 9-1-1 response
units performed 1,374 RSI procedures, and SCT
teams performed 930 RSI procedures. Overall,
EMT-P 9-1-1 response units failed to success-
fully place an endotracheal tube (ET) in 9.1%
of cases (n = 126; 95% CI 7.7%–11%) and SCT
teams in 2.9% (n = 27; 95% CI 2.0%–4.2%)
of cases. The number of intubation attempts
greater than 3 was low in both groups with
EMT-P 9-1-1 response units in 1.2% (95% CI
0.8%–.19%) of cases and SCT teams in 1.2%
(95% CI 0.6%–0.2.1%) of cases. The rate of both
failed intubation and failed placement of a sec-
ondary airway (no advanced airway) was also
low in both groups with EMT-P 9-1-1 response
units failing in 1.02% (95% CI 0.6%–1.7%)
of cases and SCT teams in 0.43% (95% CI
.1%–1.1%) of cases. Conclusion: We found a
statistically significant overall increase in RSI
success rates in SCT teams over EMT-P 9-1-1 re-
sponse units by 6.2%. However, intubation at-
tempts > 3, and rate of failed placement of any
advanced airway were found to be low in both
groups, not statistically significant, and likely
more relevant in terms of patient outcomes.

28. APNEIC OXYGENATION PREVENTS HYPO-
XEMIA DURING PREHOSPITAL ENDOTRACHEAL
INTUBATION by CRITICAL CARE TRANSPORT
PROVIDERS

Sattha Riyapa, Jeffrey Lubin, Penn State Her-
shey Medical Center

Background: Apneic oxygenation using high
flow nasal cannula has been reported to sig-
nificantly improve oxygenation during rapid
sequence induction (RSI). However, there are
no studies examining the effectiveness of this
technique in the prehospital environment. This
study sought to determine the effectiveness of
apneic oxygenation for preventing hypoxemia
during prehospital RSI. Method: We performed
a retrospective observational study using a pre-
existing database from a quality improvement
project looking at intubation management by
single critical care transport agency between
July 2013 and June 2015. Apneic oxygenation
using high flow nasal cannula (15 L/min)was
introduced to the standard RSI protocol dur-
ing this time. Prevention of hypoxemia was de-
fined as maintaining oxygen saturation greater
than or equal to 90% at all times. We com-
pared patients who received apneic oxygena-
tion during RSI to patients who did not us-
ing Fisher’s exact test. Multiple logistic regres-
sion was also conducted to identify other fac-
tors protecting patient from hypoxemia during
RSI. Results: Ninety-three patients were iden-
tified from the database, of whom 29 (31.2%)
received apneic oxygenation. There was no sta-
tistically significant difference between the rate
of hypoxemia between patients in the apneic
oxygenation group vs. the control group (82.8%
vs. 78.1%; p = 0.78). Using multiple logistic re-
gression, apneic oxygenation was not signifi-
cantly associated with protecting patients from
hypoxemia (OR 1.33; 95% CI: 0.26–6.75). Fac-
tors that significantly decreased the likelihood
of hypoxemia during intubation were success-
ful intubation on the first attempt (OR 55.50;
95% CI: 6.53–471.85) and normal oxygen satu-
ration prior to starting RSI (OR 56.26; 95% CI:
5.78–547.12). Conclusion: In this study, patients
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who received apneic oxygenation did not show
a statistically significant difference in hypox-
emia during prehospital RSI. Successful intu-
bation on the first attempt and normal oxygen
saturation prior to starting RSI were associated
with a lower likelihood of hypoxemia during
the procedure.

29. ASSOCIATION OF AIRWAY MANAGEMENT
WITH NEUROLOGIC OUTCOMES IN PATIENTS WITH
OUT-OF-HOSPITAL CARDIAC ARREST

Julian G. Mapp, Armando Flores, Emily Kidd,
David Miramontes, Dave Wampler, Univer-
sity of Texas Health Center at San Antonio

Background: Optimal airway management for
out-of-hospital cardiac arrest (OHCA) remains
unclear. Recent studies suggest that advanced
airway interventions (AAI) do not improve
neurologically-intact survival to hospital dis-
charge. We compared OHCA outcomes be-
tween patients receiving AAI and those receiv-
ing basic airway interventions (BAI). Meth-
ods: We analyzed data from the San Antonio
OHCA Database for calendar year 2014. We
excluded all patients under 18 years old. Pri-
mary variables were AAI (endotracheal intu-
bation [ETI] or supraglottic airway [SGA]) or
BAI. The primary outcome was neurologically-
intact survival (cerebral performance category
[CPC] 1–2) to hospital discharge. Results: Of
1,150 adult OHCA cases, 926 had all relevant
data recorded. The 519 received ETI, 340 SGA,
and 67 BAI. Neurologically-intact survival was:
ETI 4.6%, SGA 3.2%, BAI 11.9%. Chi square
testing determined patients receiving BAI were
more likely to have a neurologically-intact sur-
vival to hospital discharge (p = 0.003). Conclu-
sion: Our unadjusted OHCA data suggests that
AAI offer no benefit in regard to neurologically-
intact survival to hospital discharge. Perform-
ing a propensity score matched analysis would
improve the validity of these findings. How-
ever, prospective trials are needed to determine
the best airway strategies in OHCA.

30. SKEPTIC - SAFETY AND EFFICACY OF
KETAMINE IN EMERGENT PREHOSPITAL TRAC-
HEAL INTUBATION: A CLINICAL REVIEW

Faizan H. Arshad, Navin Ariyaprakai, Jim
Tanis, Ammundeep Tagore, Mark Merlin,
Newark Beth Israel Medical Center

Background: Rapid Sequence Intubation (RSI)
is a critical skill in the paramedic scope of
practice. Advanced airway management,
especially in the emergent patient, is associated
with many variables outside the control of the
practitioner. Ketamine has gained increasing
popularity as a dissociative anesthetic in the
emergency department. As an NMDA receptor
antagonist, it has a favored hemodynamic pro-
file, increasing the duration of catecholamine
in the synapse. The peri-intubation patient
is at high risk of relative hypotension due to
the medications used in RSI, positive pressure
ventilation, let alone the inherent intricacies
of the patient’s medical condition. Patients
with shock physiology upon EMS arrival are
at the highest risk of further hemodynamic
decompensation. Ketamine, because of its
sympathomimetic properties, may be a useful
adjunct in the RSI process for prehospital
patients requiring emergent tracheal intuba-
tion. Objective: This study aims to investigate
ketamine as an induction agent in prehospital
RSI as well as its association with change
in vital sign parameters and shock index
during the peri-intubation period. Subgroup
analysis is performed to potentially identify
patients that benefit preferentially from
ketamine induction. Methods: SKEPTIC is a
retrospective review of RSI in a two-tiered

EMS system with a mixed urban and
suburban catchment. Patients who received
emergent prehospital tracheal intubation
during the study period (1/1/14–2/28/15)
were selected by review of the electronic
patient care record (e-PCR). Results: A total
of 201 patients were included for analysis.
Patients were categorically sorted by pre-RSI
Systolic Blood Pressure (SBP) into hypotensive
(SBP 140, n = 123) groups. The data had
a non-normal distribution with parametric
testing yielding median values used for
statistical analysis.The hypotensive group
was the area of primary focus: Median Shock
Index (SI) pre-RSI was 1.047 (IQR: 0.21) and
post-RSI SI was 0.968 (IQR: 0.252), p = .001.
Subset analysis of patients displaying shock
physiology (SBP < 90, n = 15) had median SI
pre-RSI of 1.238 with a post-RSI SI of 0.960, p =
.023. Conclusion: Ketamine for RSI induction
can improve the hemodynamics of prehospital
patients requiring a definitive airway during
the peri-intubation period.

31. UNRECOGNIZED FAILED AIRWAY MANAGE-
MENT USING A BLIND-INSERTION SUPRAGLOTTIC
DEVICE

Veer D. Vithalani, Neal Richmond, Steve
Q. Davis, Levi Hejl, Dwayne Howerton,
William Gleason, Emergency Physicians Advi-
sory Board, MedStar Mobile Healthcare

Background: Many 9-1-1 Emergency Medi-
cal Services (EMS) systems now incorporate
blind-insertion supraglottic devices for either
primary or rescue advanced airway manage-
ment. Although unrecognized failed endotra-
cheal tube placement has previously been eval-
uated, there is a paucity of literature con-
cerning unrecognized supraglottic airway mis-
placement by prehospital providers. The objec-
tive of this study was to determine the preva-
lence of unrecognized misplaced supraglottic
airways in a large urban 9-1-1 EMS system.
Methods: A retrospective review of patients
who underwent airway management using the
King LTS-D supraglottic airway. The study
period was March–July, 2015. Inclusion crite-
ria: All successful King LTS-D attempts doc-
umented by EMS providers on the electronic
patient care report (ePCR). Exclusion criteria:
All King LTS-D placements documented as un-
successful by prehospital providers. Data were
analyzed and correlated for subjective success
documented by providers, and for objective
success defined by the presence of a 4-phase
waveform capnography tracing greater than
5mmHg. Results: A total of 343 blind-insertion
supraglottic airway attempts met inclusion cri-
teria. A total of 37 attempted placements doc-
umented as unsuccessful were excluded from
further analysis. Data were unavailable for 71
cases because of unavailable capnography data,
leaving 235 cases for review (n = 235). The pri-
mary call type was Cardiac Arrest (218), fol-
lowed by Trauma (11), Breathing Problem (4),
and Unconscious (2). No patients met obvious
death criteria. A total of 198 cases met the defi-
nition for objective success, representing an un-
recognized failed airway rate of 15% (37/235).
Conclusion: As is the case with endotracheal
intubation, the use of blind-insertion supraglot-
tic airway devices may result in unrecognized
failed placement. Appropriate utilization and
review of waveform capnography may remedy
a potential blind-spot in patient safety and sys-
temic monitoring/feedback processes and may
therefore prevent unrecognized misplaced air-
ways.

32. SPATIOTEMPORAL STABILITY OF PUBLIC
CARDIAC ARRESTS

Derya Demirtas, Steven C. Brooks, Laurie J.
Morrison, Timothy CY Chan, University of
Toronto

Background: Public access automated exter-
nal defibrillator (AED) deployment and com-
munity cardiopulmonary resuscitation (CPR)
programs should target geographical areas
with high risk of out-of-hospital cardiac arrest
(OHCA). Although these long-term, location-
based interventions implicitly assume that the
geographical OHCA risk remains stable over
time, there is a paucity of evidence to sup-
port this assumption. Objective: To deter-
mine whether geographic OHCA risk is sta-
ble over time in a Canadian urban setting.
Methods: We identified all atraumatic public-
location OHCAs in Toronto, Canada from Jan.
2006–Dec. 2014 and allocated each of them to
one of the 140 neighborhoods defined by the
City of Toronto. We then calculated the in-
traclass correlation coefficient (ICC) to mea-
sure the relative variability of OHCA counts
within and between neighborhoods over time.
Results: We identified 2506 atraumatic public
OHCAs. The average number of public OHCAs
in Toronto was 278.4 (±41.4) per year. The high-
est risk neighborhood had an average number
of 12.9 OHCAs per year and remained the high-
est risk neighborhood during six of the nine
years. The four lowest risk neighborhoods each
had a rate of 0.1 OHCA per year. The ICC value
was 0.67 [95% CI, 0.61–0.73], indicating that
there was less year-to-year variation within the
same neighborhood (i.e., more temporal sta-
bility) and more variation between neighbor-
hoods. Conclusion: The OHCA rate in Toronto
is stable at the neighborhood level over time.
High risk neighborhoods tend to remain high-
risk, which supports focusing public health re-
sources in those areas to increase the efficiency
of these scarce resources and improve long-
term impact.

33. ETCO2 ALONE IS INADEQUATE TO VERIFY
CPR QUALITY

Chengcheng Hu, Daniel W. Spaite, Tyler
Vadeboncoeur, Cameron Hypes, Ryan Anne
Murphy, Annemarie Silver, Bentley J. Bo-
brow, University of Arizona

Background: Previous studies have described
modest correlation between end-tidal CO2
(ETCO2) and CPR quality during resuscita-
tion of cardiac arrest patients, but it is unclear
whether ETCO2 alone can indicate CPR quality.
The present study investigated whether ETCO2
adequately identifies the quality of CPR pro-
vided during out-of-hospital cardiac resusci-
tation. Methods: ETCO2 was monitored with
side-stream CO2 (Philips/Respironics) and
CPR quality measured with an accelerometer-
based system (E Series, ZOLL Medical) during
the treatment of consecutive adult OHCA pa-
tients with presumed cardiac etiology by 2 EMS
agencies in the Arizona SHARE QI Program be-
tween 10/08–06/13. Minute-by-minute ETCO2
and CPR quality were extracted. ETCO2 val-
ues were log transformation to achieve approx-
imate normality. Linear mixed effect models
were fitted to use (transformed) ETCO2 level
to predict four CPR variables: chest compres-
sion (CC) depth, CC rate, CC release veloc-
ity (CCRV), and ventilation rate (VR). A ran-
dom intercept for each case was included and a
spatial power covariance structure assumed for
measurements over time. Results: 230 subjects
(median age 69 yr, 69% male) with 1581 min
of data were studied. Transformed ETCO2 was
significant for CC depth (p < 0.0001), CCRV
(p = 0.003) and VR (p < 0.0001), but only
explained 3.7%, 2.7%, and 10.0% of the total
variance for these variables, respectively. Trans-
formed ETCO2 was not a significant predictor
for CC rate (p = 0.89). Conclusion: In this sec-
ondary analysis, ETCO2 was not an indepen-
dent indicator of CC rate but was a weak pre-
dictor for CC depth, CCRV and VR. These find-
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ings suggest that ETCO2 may be not be an ad-
equate substitute for CPR quality monitoring.
Future studies should investigate how ETCO2
and CPR quality monitoring can be used in con-
junction to optimize CPR.

34. TRUE PUBLIC ACCESS DEFIBRILLATOR
COVERAGE IS OVERESTIMATED

Christopher L. F. Sun, Derya Demirtaş, Steven
C. Brooks, Laurie J. Morrison, Timothy CY
Chan, University of Toronto

Background: Out-of-hospital cardiac arrests
(OHCAs) occur at all times of the day and
night. Immediate access to an AED increases
survival. However, most public-location AEDs
are placed in buildings without 24-hour ac-
cess. Objective: To measure fixed-location pub-
lic AED coverage of OHCAs by time of day
and day of week in a Canadian urban setting.
Methods: We identified all atraumatic public
OHCAs occurring in Toronto, Canada from Jan.
2006–Aug. 2014. We obtained a list of regis-
tered AEDs from Toronto Emergency Medical
Services as of March 2015 and determined the
hours that each AED was available based on
operating hours of the building housing the
AED. We counted the number of OHCAs that
occurred within 100 m of an AED (“assumed
24/7 coverage”) and the number that occurred
both within 100 m of an AED and when the
AED was available (“actual coverage”). Statis-
tical analysis was performed using a χ2 test.
Results: We identified 2,440 atraumatic pub-
lic OHCAs and 737 registered AED locations.
A total of 451 OHCAs were covered under as-
sumed 24/7 coverage. In terms of actual cov-
erage, 354 OHCAs were covered, representing
a coverage loss of 25.5%. Coverage decreased
by 8.6% during the day (8am–3:59pm), 28.6%
in the evening (4pm–11:59pm), and 48.4% at
night (12am–7:59am); the differences were sta-
tistically significant (p < 0.001). During the
evenings, nights, and weekends the coverage
loss was 31.6%, which is when the majority
(66.1%) of the OHCAs occurred. The largest
coverage losses were found in schools (39.7%),
industrial facilities (39.3%), recreation facilities
(37.1%), and offices (35.7%). Transportation fa-
cilities, long term care homes and homeless
shelters had no coverage loss. Conclusion: One
out of every four OHCAs in proximity of an
AED occurs when that AED is inaccessible due
to lack of 24/7 access. When deciding on can-
didate locations for placement of AEDs, tempo-
ral access should be considered to maximize the
number of lives saved.

35. MYOCARDIAL CONTRACTION DETECTION
USING A CPR FEEDBACK SENSOR

Weilun Quan, Ulrich Herken, ZOLL Medical

Background: The incidence of pulseless electri-
cal activity (PEA) in out-of-hospital cardiac ar-
rest appears to be increasing. Accurate diagno-
sis of PEA requires detecting absence of my-
ocardial contractions, which is typically done
using hemodynamic measurements, such as
non-invasive blood pressure. At low pressures,
distinguishing between PEA and perfusing
rhythm can be challenging. Our objective was
to evaluate whether an accelerometer already
in place for CPR feedback could be used to
detect myocardial contractions. Methods: Dig-
itized ECG recordings and accelerometer sig-
nals were downloaded from ZOLL AEDs from
multiple emergency medical services (EMS).
Accelerometer signals were arbitrarily selected
from pre-shock pauses where VF was the un-
derlying rhythm. This set of data represented
the non-perfusing rhythms and was compared
to arbitrarily selected samples from organized
rhythms identified in post-shock pauses dur-

ing rhythm check. All organized rhythms were
confirmed to be perfusing rhythms by the pres-
ence of systolic blood pressure measurements
(>100 mmHg). A low-pass filter with a cut-off
frequency between 0.75 to 3 Hz was applied
to the accelerometer signal to eliminate high-
frequency noise. Cross-correlation function was
then calculated between the ECG and the fil-
tered accelerometer signals to obtain the peak
correlation coefficient (CCp). A ROC curve was
then constructed for the ability of the CCp to
predict a perfusing rhythm. Results: 20 per-
fusing and 20 non-perfusing rhythm epochs
from a total of 40 patients were included.
The filtered accelerometer tracings in perfus-
ing rhythms showed periodic oscillations syn-
chronized with R waves in the ECG tracings.
In the non-perfusing rhythm group, filtered ac-
celerometer tracings did not show periodic os-
cillations. The peak amplitude of accelerome-
ter tracings was 0.021 + 0.008 (G) in perfus-
ing rhythms, and 0.019 + 0.014 (G) in non-
perfusing rhythms. With CCp as the classifica-
tion variable to predict perfusing rhythm, the
area under the ROC curve was 0.87. Using a
CCp of 0.128 as cut-off resulted in a value of 0.7
for sensitivity, specificity and positive predic-
tive value for perfusing rhythm. Conclusions:
An accelerometer used for CPR quality moni-
toring (CPR feedback) could also be used dur-
ing compression pauses to distinguish between
PEA and perfusing rhythm by applying a low
pass filter and cross-correlating to the ECG.

36. RHYTHM CHANGES FOLLOWING DEFIBRILLA-
TION DURING RESUSCITATIONIN OUT-OF-
HOSPITAL CARDIAC ARREST

Yongqin Li, Yushun Gong, Mi He, Weilun
Quan, Third Military Medical University
Chongqing China

Background: Current guidelines recommend
immediate resumption of chest compressions
after defibrillation. If a shock fails to establish
return of spontaneous circulation, chest com-
pressions may improve oxygen and substrate
delivery to the myocardium, making subse-
quent shocks more likely to succeed. However,
it is unclear what the optimal timing is to de-
termine presence of an organized rhythm. The
purpose of this study was to investigate rhythm
changes occurring after defibrillation. Meth-
ods: A total 581 shocks from 264 out-of-hospital
cardiac arrest patients with ventricular fibrilla-
tion (VF) as initial rhythm were included in this
study. Post shock rhythms were analyzed ev-
ery10 seconds after each shock up to 120 sec-
onds. We determined presence of VF, asystole
(AS), and organized rhythm (OR) at each time
point. Results: Ten seconds after shock deliv-
ery, VF had been terminated in 70.4% cases
(N = 409). However, 53.5% of these non-VF
rhythms were AS (N = 219). Rhythm changes
occurred in halfof all cases (N = 274, 47.2%)
during the 2 minutes after shock delivery (Fig-
ure 1 and 2) and 88.3% of these changes oc-
curred within 60 sec. Of those initially in AS,
62 (28.3%) evolved into OR within 32.4±24.6
seconds and 117 (53.4%) returned to VF af-
ter 31.3±19.9 seconds. Of those with OR (N =
190), 89 (46.8%) returned to VF 40.2 ± 28.2 sec-
onds later and 6 degenerated to AS (3.2%) af-
ter 48.3 ± 41.7 seconds. VF recurred in 50.4%
(N = 206) non-VF rhythms but there were no
post-shock rhythm changes in patients remain-
ing in VF (N = 172) after shock delivery. Con-
clusion: Post-shock rhythms are volatile in the
first minute after shock delivery. Chest com-
pressions should resume for at least 60 sec after
a shock before rhythm and pulse are checked.
Technology displaying cardiac rhythm dur-
ing chest compressions could help to decide
whether chest compressions should be stopped
for a pulse check.

37. IMPROVED OUTCOMES OF EXTRACORPOREAL
CARDIOPULMONARY RESUSCITATION FOR OUT-
OF-HOSPITAL CARDIAC ARREST: A COMMUNITY-
WIDE EVALUATION

Shyh-Shyong Sim, Chien-Hua Huang, Yueh-
Ping Liu, Nai–Kuan Chou, Yih–Sharng Chen,
Patrick Chow-In Ko, Far Eastern Memorial
Hospital Taiwan

Background: The outcome of patients after out-
of-hospital cardiac arrest (OHCA) is poor. Re-
turn to spontaneous circulation (ROSC) dra-
matically decreases with the duration of car-
diopulmonary resuscitation (CPR). It has been
proposed to implement venoarterialECMO (ex-
tracorporeal membrane oxygenation)in order
to assist CPR (ECPR) in OHCA. The study
aim was to investigate the effects ofECPR
for OHCA. Methods: A prospective four-year
community-wide observational database col-
lected from an OHCA web e-registry in a
metropolitan EMS (emergency medical ser-
vices) was studied. The EMS ambulance teams
were capable with advanced airway, intra-
venous fluid skills, basic and advanced life sup-
port and AED (automated external defibrilla-
tor) techniques. Outcomes included 2-hour and
24-hour sustained ROSC, survival and cerebral
performance category scale (CPC) at discharge.
OHCAs receiving ECPR in emergency were in-
cluded and theirprehospital and hospital char-
acteristics and outcome relations were evalu-
ated by regression analysis. Results: In the last
4 years among a total of 7,220 OHCA resusci-
tated, ECPR was used 88 times (90% male, me-
dian age 54 [IQR 44–63]), 90% non-traumatic,
58.6% arrest witnessed, 50.6% receiving by-
stander CPR, up to 72.6% initial AED rhythm
presenting shockable, LMA (laryngeal mask
airway) applied on 54%, endotracheal intuba-
tion applied on 5.7%, prehospital intravenous
epinephrine for 18.2%, and therapeutic hy-
pothermia for 12.5% of cases. Prehospital time
intervals (min:sec, median [IQR]) were 04:38
[03:30–06:08] for response, 13:00 [10:05–16:00]
for scene, and 03:08 [02:09–05:00] for trans-
port. Only 10.2% of cases presented prehospi-
tal ROSC and 9.1% got ROSC upon hospital
arrival. Outcomes respectively were 88.6% for
2-hr ROSC, 69.3% for 24-hr ROSC, 39.1% for
survival to discharge, and 21% for good neu-
rological CPC1 or 2. Patients with CPC1 or 2
tended to be younger (median age 46.8 vs. 55.9,
p = 0.04) and less with LMA (29.4 vs. 61.9%,
p = 0.02). Conclusions: ECPR can lead to sur-
vival and good neurological outcome in se-
lected OHCA regardless of positive ROSC at
prehospital or upon hospital arrival after EMS
resuscitation. Elder age and prehospital LMA
may be adverse to neurological outcome for
ECPR of OHCA.

38. COMPARISON OF PATIENT CHARACTERIS-
TICS AND OUTCOMES BETWEEN ADULT
NON-TRAUMATIC OUT-OF-HOSPITAL CARDIAC
ARRESTS WITH AND WITHOUT EXTRACORPOREAL
CARDIOPULMONARY RESUSCITATION: A
COMMUNITY-WIDE EVALUATION

Chien-Hua Huang, Nai-Kuan Chou, Mei-
Fen Yang, Yueh-Ping Liu, Yih-Sharng
Chen, Patrick Chow-In Ko, Taipei City Fire
Department

Background: The outcome of patients after
OHCA is poor. Return of spontaneous cir-
culation (ROSC) dramatically decreases with
the duration of CPR. Extracorporeal membrane
oxygenation has been proposed to assist CPR
(ECPR) in OHCA. This study was to investi-
gate the effects and characteristics of ECPR for
adult non-traumatic OHCA vs. Non-ECPR on
a community-wide basis. Methods: A prospec-
tive four-year observational database collected
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from a community-wide OHCA web registry
in an urban EMS (emergency medical services)
was studied. The EMS ambulance teams were
capable with advanced airway, intravenous
(IV) fluid skills, basic and advanced life sup-
port, and automated external defibrillator tech-
niques. Outcomes included survival and cere-
bral performance category scale (CPC) at dis-
charge. Adult non-traumatic OHCAs with and
without ECPR were compared by regression
analysis including patient factors, prehospital
and hospital characteristics, and outcomes. Re-
sults: Comparing OHCA receiving ECPR (n =
79) to those without (n = 959), ECPR group
were younger (median age 56 vs. 78, p < 0.001)
and had higher portion of men (89 vs. 64%, p <
0.001), witnessed arrest (Wit, 60.8 vs. 32.5%, p <
0.001), bystander CPR (BCPR, 53.2 vs. 36.8% p
= 0.005), initial shockable rhythms (SR, 74.6 vs.
12.2%, p < 0.001) and therapeutic hypother-
mia (TH, 22.8 vs. 1.1%, p < 0.001). They (EPCR
vs. non-ECPR) had no difference for prehospi-
tal time intervals (22.5 vs. 23 min.), laryngeal
mask airway treatment (55.7 vs. 52.8%), EMS IV
epinephrine (20.3 vs. 15.5%), endotracheal intu-
bation (6.3 vs. 8.0%), prehospital ROSC (11.4 vs.
6%, p = 0.09), and ROSC upon hospital arrival
(10.1 vs. 8.5%). Outcomes were better in ECPR
for discharged survival (41 vs. 7%, p < 0.001)
and CPC 1or2 (20.8 vs. 3.8%, p < 0.001). Af-
ter adjusting for Wit, BCPR, SR, TH, age, and
sex, both survival (adjusted odds ratio: 3.6 [95%
2.0–6.6]) and good CPC 1or2 (adjusted OR: 2.9
[95% 1.2–6.9]) were still significantly higher in
ECPR. Conclusions: In current clinical practice
for adult non-traumatic OHCA, ECPR tended
to apply to patients of younger age, men, wit-
nessed arrest, BCPR, and initially shockable
rhythms regardless of positive ROSC upon hos-
pital arrival, that can independently lead to
higher survival and good neurological outcome
compared to non-ECPR.

39. THE IMPACT OF FIRST RESPONDER TURNOUT
TIME ON SURVIVAL FROM OUT-OF-HOSPITAL
CARDIAC ARREST

Nicolaas P. DeRuyter, Sofia Husain, Li-
hua Yin, Michele Olsufka, Andrew Mc-
Coy, Charles Maynard, Thomas Rea, Leonard
Cobb, Michael Sayre, University of Washing-
ton School of Medicine

Background: Patients with out-of-hospital car-
diac arrest (OHCA) are more likely to survive
when emergency medical services (EMS) ar-
rive quickly. Turnout time is the interval be-
tween notification of an incident and when
the assigned vehicle begins moving. A 60-sec
turnout time standard has been proposed. We
hypothesize that as turnout time increases, sur-
vival to hospital discharge from OHCA de-
creases. Methods: We retrospectively evaluated
responses to adult non-traumatic OHCA on
EMS arrival from 2009 to 2014 in an urban, fire
department based system. Turnout time was
calculated from the computerized time stamps
for dispatch activation until first responding
fire personnel pressed the “en route” button
on the mobile data terminal. We categorized
turnout time, in seconds, into two groups: 0–60
(short) and >60 (long). Cases in each category
were compared with OHCA survival to hospi-
tal discharge. We used logistic regression mod-
eling to ascertain whether turnout time inde-
pendently predicted OHCA survival to dis-
charge. Results: Of 2,485 treated OHCA re-
sponses, 739 (30%) were excluded for: OHCA
after EMS arrival, age <18, DNR orders, no ad-
vanced life support (ALS) treatment, ALS treat-
ment by outside agencies, special events, and
missing data, leaving 1,741 for analysis. The
median turnout time was 59 sec, and 50% were
between 45 and 78 sec. Approximately 53%
met the 60-sec standard, and 47% were longer.

Turnout accounted for 16% of the interval from
9-1-1 call receipt to fire personnel beginning
chest compressions. Turnout was shorter when
initial dispatch indicated OHCA (61 ± 28 vs.
65 ± 30; mean difference 4, 95% CI 1–7) and
when OHCA occurred during the day vs. night
(56 ± 27 vs. 78 ± 29; mean difference 22, 95% CI
19–25). No differences in survival to discharge,
return of spontaneous circulation, or finding an
initial shockable rhythm were appreciated be-
tween the two turnout time groups. Logistic re-
gression was unable to demonstrate a statistical
relationship between turnout time and OHCA
survival (p = 0.28). Conclusions: Turnout time
represents about a sixth of the overall response
interval. A possible explanation for failure to
detect an effect on long term survival is the rel-
ative consistency in turn out time intervals in
this system.

40. UTILIZATION AND OUTCOMES WITH
MECHANICAL CPR DEVICES: A POPULATION-
BASED STUDY USING THE CARDIAC ARREST
REGISTRY TO ENHANCE SURVIVAL (CARES)

Rita V. Burke, Maryam Y. Naim, David Buck-
ler, Kimberly Vellano, Richard N. Bradley,
Benjamin S. Abella, Joseph W. Rosanno,
Children’s Hospital Los Angeles

Background: High quality chest compressions
during cardiopulmonary resuscitation (CPR)
are considered to be one of the most impor-
tant factors in determining outcomes of out-
of-hospital cardiac arrests (OHCA). Multiple
studies have highlighted the challenges in pro-
viding consistent high quality CPR, resulting
in the promotion of the use of mechanical
devises to perform chest compressions. How-
ever, there is conflicting evidence about the
use of mechanical devices and their association
with neurologically favorable outcomes. Ob-
jective: We aimed to characterize factors asso-
ciated with the provision of mechanical CPR
and test the hypothesis that use of mechanical
CPR devices in patients with OHCA is associ-
ated with improved neurological outcomes as
compared to patients who receive manual CPR.
Methods: We conducted an analysis of the
Cardiac Arrest Registry to Enhance Survival
(CARES) database. Inclusion criteria included
all non-traumatic OHCA from January 1, 2013
through December 31, 2014. Results: A total of
49,977 cardiac arrests were evaluated. Mechan-
ical CPR use occurred in 10,378 (20.8%). The
mean age of patients who received mechanical
devise compressions was 62.5 ± 17.2 years and
almost 65% were male. Active compression-
decompression devices were the most com-
monly used devices (16.5%). Most patient and
arrest characteristics were similar among pa-
tients receiving conventional CPR and mechan-
ical CPR, with the exception that impedance
threshold devices were more commonly used
with mechanical CPR devices (42.5% vs. 12.3%,
p = <0.0001). The majority of arrests receiv-
ing mechanical CPR occurred at home (83.8%),
were unwitnessed (56.9%), and were presented
in a non-shockable rhythm (77.7%). Overall,
mechanical CPR was associated with worse
outcome as compared to manual CPR (OR =
0.80, 95% CI 0.66–0.97). In sub-group analyses,
mechanical CPR use was associated with worse
neurological outcomes outside of the home (OR
= 0.56, 95% CI = 0.38–0.80). Conclusion: Over-
all, mechanical CPR devices were utilized in
20% of out-of-hospital cardiac arrests. Active
compression-decompression devices were the
most commonly utilized type of device and
were often used in tandem with an impedance
threshold device. Overall, use of a mechani-
cal CPR device was associated with worse out-
comes. However, more study is needed to de-
termine the impact of device vs. patient charac-
teristics on observed outcome differences.

41. ASSOCIATION BETWEEN HIGHLY-EDUCATED
NEIGHBORHOODS WITH PROVISION OF BY-
STANDER CARDIOPULMONARY RESUSCITATION

Sun Young Le, Young Sun Ro, Sang Do Shin,
Kyoung Jun Song, Seoul National University
Hospital

Background: We hypothesized that a higher
proportion of highly-educated residents in
a community is associated with a greater
likelihood of provision of bystander car-
diopulmonary resuscitation (BCPR) for out-of-
hospital cardiac arrests (OHCAs). Methods: A
population-based observational study was con-
ducted with OHCAs of cardiac etiology in Ko-
rea who were witnessed by laypersons be-
tween 2012 and 2013. Exposure variable was
the proportion of highly-educated residents
(high school graduates and above) in a com-
munity categorized into quartile groups. End-
points were provision of BCPR and early chest
compression (within 4 min of collapse). Mul-
tivariable logistic regression analysis was per-
formed. A final model with an interaction
term was evaluated to test interactive effects
of community education level with dispatcher-
provided CPR instruction. Results: A total of
10,694 OHCAs were analyzed. BCPR was per-
formed in 5,112 (47.8%), and early CPR was
done in 3,080 (28.8%). Compared with the high-
est educated communities, AORs (95% CIs)
for BCPR were 0.84 (0.74–0.95) in higher, 0.78
(0.66–0.92) in lower, and 0.71 (0.60–0.85) in
the lowest educated communities. For early
chest compression, AORs (95% CIs) were
0.90 (0.79–1.02) in higher, 0.81 (0.66–0.99) in
lower, and 0.62 (0.50–0.76) in the lowest edu-
cated community. In an interaction model of
4,122 OHCA patients who received dispatcher-
provided CPR instruction, OHCAs occurring in
higher (AOR = 0.80 [0.67–0.96]), lower (AOR
= 0.67 [0.52–0.87]), and the lowest (AOR =
0.59 [0.43–0.82]) educated communities were
less likely to receive BCPR compared with
the highest educated communities. Conclu-
sion: OHCA occurring in communities with
a higher proportion of highly-educated resi-
dents were more likely to receive BCPR and
early chest compressions, and the disparity was
more prominent in the group that received
dispatcher-provided CPR instruction.

42. DISPARITIES IN UTILIZATION OF 9-1-1 FOR
OUT-OF-HOSPITAL CARDIAC ARRESTS AMONG
SPANISH SPEAKING CALLERS

Tomas Nuño, Bentley J. Bobrow, Karen
A. Rogge-Miller, Micah Panczyk, Martha
Esparza, Rogelio Martinez, Terry Mullins,
Daniel W. Spaite, University of Arizona

Background: One-third of Hispanics in the
United States have limited English proficiency
(LEP). In the Phoenix, Arizona metropolitan
area, this equals approximately 441,429 resi-
dents. This subgroup faces barriers to access-
ing EMS and receiving life-saving pre-EMS ar-
rival cardiopulmonary resuscitation (CPR) in-
structions. The use of 9-1-1 for out-of-hospital
cardiac arrests (OHCAs) and CPR is a poten-
tially modifiable factor to reduce disparities in
outcomes. The purpose of this study was to de-
scribe the utilization of the 9-1-1 system dur-
ing OHCA and to assess if CPR instructions
were provided at the same rate compared with
non-Spanish speaking callers. Methods: OHCA
data from 9-1-1 centers linked with EMS and
hospital outcomes from October 2010 through
December 2013. Review of audio Telephone-
CPR (TCPR) process data include: 1)the propor-
tion of cases where dispatchers recognize the
need for CPR; 2) the proportion of cases where
dispatchers start CPR instructions; and 3) the
barriers dispatchers and callers encounter to
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getting CPR started. Results:A total of 5,555
calls were made to 9-1-1 for OHCA with CPR
needs. The average age of callers was 61 (SD
= 20). Of these calls, 3,643 died, 486 lived, and
1,426 had status unknown. When no language
barrier was documented, CPR was indicated
for 86% of callers and when a language barrier
was documented, CPR was indicated for 94% of
callers (χ2 = 4.6; p = 0.03). There was a strong
association between language barrier and delay
of CPR (χ2 = 66.5; p < 0.001). A total of 97 calls
(1.7%) indicated a language barrier, of which 56
(1.0%) indicated that the language was Span-
ish. This averages to 18 calls per year with a
Spanish-language barrier during the study pe-
riod. The OHCA incidence among Hispanics of
65 per 100,000 per year translates to 286 OHCAs
expected per year among the Hispanic LEP
population in the Phoenix metropolitan area.
Eighteen observed 9-1-1 calls compared to 286
expected OHCAs per year documents a large
disparity in this growing population. Conclu-
sions: Hispanic LEP patients in the Phoenix
metropolitan area utilize 9-1-1 for OHCA at a
significantly lower rate than their population
size would predict. Further research is needed
to address the possible causes of this disparity.

43. INTERACTIVE EFFECTS BETWEEN DIABETES
MELLITUS AND AGE ON RISK OF OUT-OF
HOSPITAL CARDIAC ARRESTS

Young Sun Ro, Sang Do Shin, Kyoung Jun
Song, Seoul National University Hospital

Background: This study aimed to evaluate
the risk of diabetes mellitus (DM) on inci-
dence of out-of-hospital cardiac arrest (OHCA)
and to investigate whether an interactive ef-
fect between DM and patient age was ob-
served. Methods: This study was a case-control
study using the Cardiac Arrest Pursuit Trial
with Unique Registration and Epidemiologic
Surveillance (CAPTURES) project database and
2013 Korean Community Health Survey (CHS)
in Korea. Cases were defined as EMS-treated
OHCA patients with presumed cardiac eti-
ology from January to December 2014 who
were older than 18 years. OHCA which oc-
curred at nursing home or clinics and cases
with unknown information on DM were ex-
cluded. Four controls were matched per one
case with strata including age, gender, and
county from the Korean CHS database. A mul-
tivariable conditional logistic regression analy-
sis was conducted to estimate the risk of DM on
OHCA and interaction model was conducted.
Results: We enrolled 1,386 OHCA patients
and 5,544 community-based controls. Of cases,
370 (26.7%) were diagnosed DM, whereas 860
(15.5%) were diagnosed among community
controls. DM was associated with increasing
risk of OHCA (AOR (95% CI): 1.92 (1.65-2.24)).
In the interaction model, the effect size of DM
was decreased according to increased age: AOR
(95% CI) was 5.05 (2.74–9.30) in 19–49 years old
group; 3.55 (2.48–5.08) in 50–59 years old group;
1.95 (1.40–2.73) in 60–69 years old group; and
1.46 (1.19–1.78) in older than 70 years group.
Conclusions: The risk of cardiac arrest in DM
was the highest for the younger people, and
the magnitude of risk decreased by increasing
age. These results emphasize the hazard of DM
as an independent risk factor for cardiac arrest,
and importance of intensive risk management
considering patients’ age.

44. EFFECTS OF INTER-HOSPITAL TRANSFER ON
POST-RESUSCITATION OUTCOMES IN PATIENTS
WITH OUT-OF-HOSPITAL CARDIAC ARREST

Ki Ok Ahn, Sang Do Shin, Joo Young Kim, Yu
Jin Lee, Eui Joong Lee, Young Sun Ro, Seoul
National University Hospital

Background: This study aimed to determine
the risk of inter-hospital transfer on post-
resuscitation outcomes of out-of-hospital car-
diac arrest (OHCA). Methods: This study was
an observational study using the Cardiac Ar-
rest Pursuit Trial with Unique Registration
and Epidemiologic Surveillance (CAPTURES)
project database. EMS-treated adult patients
(over the age of 18) with OHCA of presumed
cardiac etiology were registered at 29 hospi-
tals from January to December 2014. We in-
cluded patients who were alive at arrival to
CAPTURES hospitals. Those with unknown in-
formation on post-resuscitation outcomes were
excluded. Exposure variable was route of ar-
rival to hospital (direct or transferred). Pri-
mary outcome was survival to discharge, and
secondary outcome was good neurologic out-
come (cerebral performance category of 1 or
2) at discharge. A multivariable logistic regres-
sion analysis was conducted to estimate the
risk of inter-hospital transfer on outcome vari-
ables. Potential confounders were gender, age,
witnessed status, bystander CPR, initial arrest
rhythm, and post-resuscitation care (therapeu-
tic hypothermia and primary coronary inter-
vention). Results: A total of 249 OHCA pa-
tients were analyzed. Survival rate to hospi-
tal discharge was higher in the direct group
(n = 104) than in the transferred group (n =
145) (91.0% vs. 64.8%, p < 0.01). Similar re-
sults were observed with rates of good neuro-
logic outcome (86.0% vs. 43.2%, p < 0.01). Inter-
hospital transfer was associated with both de-
creased survival (AOR 0.32, 95% CI 0.14–0.71)
and recovery of neurologic function (AOR 0.13,
95% CI 0.06–0.31). Conclusion: Inter-hospital
transfer was associated with an increased risk
of poor post-resuscitation outcomes of OHCA.
A safer inter-hospital transfer system should be
considered.

45. 9-1-1 CALLER DESCRIPTIONS OF ABNORMAL
BREATHING DURING OUT-OF-HOSPITAL CARDIAC
ARREST

Christian J. Dameff, Jeffrey Tully, Micah
Panczyk, Vijay Kannan, Tyler Vadeboncoeur,
Daniel W. Spaite, Bentley J. Bobrow, Mari-
copa Medical Center

Background: Abnormal breathing, or “gasp-
ing,” frequently occurs during cardiac arrest
and has been associated with increased sur-
vival. During 9-1-1 calls, early recognition
of gasping may allow dispatchers to iden-
tify OHCA and to start CPR instructions
promptly. Objective: To characterize lay res-
cuers’ descriptions of abnormal breathing dur-
ing OHCA. Methods: The 9-1-1 audio record-
ings of 4,279 confirmed OHCAs (10/10–7/14)
in Arizona were reviewed by program person-
nel. Terms used by lay rescuers to describe vic-
tims’ breathing were recorded in a structured
database. Results: Abnormal breathing (as op-
posed to “not breathing”) was described in
542/4279 (13%) calls. There were 623 verbal de-
scriptions. A total of 50 different terms were
used. However, the top 8 accounted for 83%
and the remaining 42 descriptions (“Other”)
comprised only 17% of all terms used. “Gasp-
ing” was the most commonly used term (30%;
187/623), followed by “snoring” (15%; 95/623).
Conclusion: Lay rescuers used a wide vari-
ety of terms to describe abnormal breathing
in documented OHCA. However, 8 terms ac-
counted for 83% of descriptions. Familiarizing
9-1-1 telecommunicators with the most com-
monly used terms may improve the accuracy
of recognition and hasten the identification of
OHCA.

46. DISPATCHER-ASSISTED CARDIOPULMONARY
RESUSCITATION PROGRAM AND OUTCOMES AFTER
PEDIATRIC OUT-OF-HOSPITAL CARDIAC ARREST

Yujin Lee, Sang Do Shin, Seung Chul Lee, Ky-
oung Jun Song, Eui Jung Lee, Young Sun Ro,
Ki Ok Ahn, Seoul National University Hospital

Background: Dispatcher-assisted bystander
cardiopulmonary resuscitation (DA-BCPR) is
expected to influence the outcomes of pedi-
atric out-of-hospital cardiac arrest (OHCA).
Objective: We investigated and compared
the association and the effect size of DA-CPR
on survival outcomes according to location
of the event. Methods: All EMS-treated
OHCAs less than 19 years of age in Korea
were analyzed from January, 2012 through
December, 2013, excluding patients witnessed
by EMS providers or missing outcome in-
formation. Exposure groups were No-BCPR
group for patients who did not receive BCPR,
BCPR-NDA group for patients who received
BCPR without DA, and BCPR-DA for patients
who received DA-BCPR. The endpoint was
survival to discharge. Multivariable logistic
regression analysis was performed to calculate
the adjusted odds ratios (AORs) and 95% confi-
dence intervals (CIs) for outcomes by exposure
group (reference = No-BCPR group) with and
without an interaction term between exposure
and location of arrest. Results: A total of 1,013
eligible patients were finally analyzed. Among
these patients, 39.8% had received BCPR
(16.6% BCPR-NDA and 23.2% BCPR-DA). The
survival to discharge rate was significantly
higher in BCBP-NDA (10.7%) and BCPR-DA
(9.0%) compared with No-BCPR group (4.3%)
(p = 0.002). AORs (95% CI) for survival to
discharge compared with No-BCPR group
were 1.73 (1.03–3.12) in BCPR group, 1.71
(0.85–3.46) in BCPR-NDA, and 1.39 (0.72–2.69)
in BCPR-DA group, respectively. The AORs
(95% CI) of BCPR-NDA and BCPR-DA in
public locations were 3.30 (1.12–9.72) and 2.95
(1.00–8.67) while BCPR-NDA and BCPR-DA
in private locations were 1.62 (0.68–3.88) and
1.15 (0.53–2.51), respectively. Conclusion: The
DA-CPR was associated with better outcomes
in pediatric OHCA patients whose arrest
occurred in a public location, but not in a
private location.

47. OUTCOMES WITH DISPATCHER ASSISTED
BYSTANDER CPR INSTRUCTIONS

Kristi L. Weinmeister, E. Brooke Lerner, Clare
Guse, Khalid A. Ateyyah, Ronald G. Pirrallo,
Medical College of Wisconsin

Background: Out-of-hospital cardiac arrest sur-
vival rates improve with the timely provi-
sion of bystander cardiopulmonary resuscita-
tion (CPR). An increased frequency of early
intervention through bystander CPR has been
demonstrated after the implementation of dis-
patcher assisted CPR programs in several
United States cities. Objective: To determine
the role patient age plays in receiving bystander
CPR in communities with an established dis-
patcher CPR program. Methods: A retrospec-
tive study was performed on all out-of-hospital
cardiac arrest patients in three communities
which provided dispatcher-assisted CPR in-
structions. Two cities provided dispatcher CPR
according to a local protocol and one used
Priority Medical Dispatch. The County-wide
EMS database was accessed and data for all
EMS treated cardiac arrest cases occurring
between 7/1/2012–5/31/15 was abstracted.
This database included EMS documentation of
whether bystander CPR was provided and the
patient’s age. Hospital reported survival to dis-
charge was also included in the EMS database.
Age was categorized into three groups: 0-12,
13–54, and >55 years. Chi Square was used to
compare bystander CPR rates by patient age.
Results: Overall, there were 199 cases of by-
stander CPR performed in the dispatcher as-
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sisted CPR cities. Bystander CPR was provided
for 9.94% and the overall survival rate was
10.85%. The highest rates of bystander CPR oc-
curred in the 0–12 age group (16.9%) and lowest
in the >55 group (8.84%). The 13–54 age group
had a bystander rate of 10.98%. There was a
statistically significant difference in bystander
CPR by age p < 0.04. Conclusion: The rate
of EMS documented bystander CPR was low
even though these cities provided dispatcher-
assisted CPR. The highest rates of bystander
CPR were observed in the youngest age group,
demonstrating that bystanders are more likely
to perform dispatcher-assisted CPR on younger
individuals. Future investigations should de-
termine if there are ways to change dispatcher
messaging to improve CPR rates across differ-
ent age groups.

48. THE CLINICAL COURSE AND OUTCOME OF
PATIENTS IDENTIFIED AS A MEDICAL PRIORITY
DISPATCH SYSTEM (MPDS) CARD 10 (CHEST
PAIN)

Ian E. Blanchard, Dave Woods, Wadhah Al-
mansoori, Greg Vogelaar, Tyler Williamson,
Gerald Lazarenko, Alberta Health Services and
the University of Calgary

Background: Few studies have described the
clinical course/outcome of specific cohorts of
patients identified by their 9-1-1 call. Card
10 (chest pain) patients are important due to
the time sensitive nature of cardiac related
treatment. Objective: To describe the clini-
cal course and outcome of patients identified
as an MPDS Card 10, including the positive
predictive value (PPV) with primary Emer-
gency Department(ED) diagnosis. The study
setting consists of a dispatch center that is an
Accredited Center of Excellence by the Na-
tional/International Academies of Emergency
Dispatch serving a population of 105,000, an
annual call volume of 12,000, and dispatching
16 units over a 46,000sq/km area. Methods: All
9-1-1 calls rated as a Card 10 pertaining to a pa-
tient > = 16 years of age were linked with their
health outcomes using a deterministic strategy.
Descriptive analysis of their clinical course and
PPV of the MPDS Card 10 using primary ED
diagnosis as the gold standard are provided.
Results: A total of 616 Card 10 calls out of
20,683 total calls (3.0%) were received between
November 1, 2011 and July 31, 2013, with 570
(92.5%) patients successfully linked to their ED
records. The median (IQR) age of this sample
was 71(24), with 274(48.1%) female. There was 1
(0.2%) patient that died in the ED, 6 (1.1%) who
left without being seen, 360 (63.2%) discharged
alive, and 203 (35.6%) admitted as an in-patient.
Of those admitted as an in-patient, 197 (97.0%)
could be linked to their records; the median
(IQR) age was 74 (21), with 79 (40.1%) female.
There were 8 (4.1%) patients that died, and 189
(96.0%) were discharged or transferred to long-
term care facilities alive. Of the 570 linked ED
patients, 318 had a primary ED diagnosis re-
lated to a cardiac condition resulting in a PPV
of the MPDS Card 10 to detect a cardiac event in
the ED of 55.8% (95%CI 51.6%–59.9%). The top
three ED diagnoses for the 252 patients with-
out a cardiac diagnosis were anxiety disorder
(6%), COPD (5.6%), and abdominal pain (5.2%).
Conclusion: Almost half of MPDS Card 10 pa-
tients do not have a primary ED diagnosis re-
lated to a cardiac condition. These results are
important to improve the detection of cardiac
patients that may potentially benefit from time
sensitive treatment.

49. SENSITIVITY, SPECIFICITY, AND PREDICTIVE
VALUES OF EMERGENCY MEDICAL SERVICE
PROVIDER ASSESSED CARDIAC SYMPTOMS ON
ACUTE MYOCARDIAL INFARCTION

Jeong Ho Park, Tae Yun Kim, Young Sun Ro,
Won Chul Cha, Sung Woo Moon, Sang Do
Shin, Yu Jin Kim, Joo Jeong, Seoul National
University Hospital

Background: For acute myocardial infarction
(AMI) patients, emergency medical service
(EMS) provider assessed symptoms have crit-
ical role in prehospital treatment decisions. The
purpose of this study was to evaluate the diag-
nostic performance of EMS assessed symptoms
of cardiovascular disease for actual AMI. Meth-
ods: Patients from 2008 to 2012 transported
to 4 study hospitals by EMS were included.
Using EMS records and ED database, all pa-
tients were stratified according to the presence
of EMS assessed cardiac symptoms and ED di-
agnosis of AMI. Cardiac symptoms were de-
fined as chest pain, dyspnea, palpitation, and
syncope. Disproportionate stratified sampling
was used, and hospital records of sampled pa-
tients were reviewed to identify the actual di-
agnosis of AMI. Using the inverse probability
weighting, verification bias-corrected diagnos-
tic performance was estimated. Results: Over-
all, 92,353 patients were enrolled for the study.
Of these, 13,971 (15.1%) complained of car-
diac symptoms to the EMS provider. Of all in-
cluded, 1,001 (1.08%) had an ED diagnosis of
AMI. 775 patients were sampled for hospital
record review. The sensitivity of EMS provider
assessed cardiac symptoms on the final diag-
nosis of AMI was 73.3% (95% CI: 70.8–75.7),
specificity was 85.3% (95% CI: 85.3–85.4), posi-
tive predictive value was 3.9% (95% CI: 3.6–4.2),
and negative predictive value was 99.7% (95%
CI: 99.7–99.8). Diagnostic performance of each
cardiac symptom was also estimated. Conclu-
sions: We found that EMS provider assessed
cardiovascular symptoms had moderate sen-
sitivity and specificity for diagnosis of AMI.
EMS policy makers can use these data to eval-
uate the appropriateness of specific prehospital
treatments for AMI.

50. PREHOSPITAL CATHETERIZATION LABORAT-
ORY FALSE ACTIVATION FOR SUSPECTED STEMI
BASED ON A TRANSMITTED 12-LEAD ECG

Eric Brassard, Johann Lebon, Alain Tanguay,
Jean-Michel Paradis, François Bégin, Univer-
sité Laval

Background: Prehospital activation of catheter-
ization laboratory for suspected STEMI is as-
sociated with a shorter door-to-balloon time.
When activation is made from the Emergency
Department, there is a Catheterization Labora-
tory False Alarms (CLFA) rate of between 7.2%
and 14%. However, the CLFA rate of a pre-
hospital activation made remotely by an emer-
gency physician based on a transmitted 12-
lead ECG has not been well studied. We evalu-
ated the CLFA rate of this approach and mea-
sured time from first positive ECG to the be-
ginning of the coronarography. Methods: This
is a retrospective cohort study of 673 patients
with suspected STEMI who were diverted to
the nearest PCI-capable hospital according to
an emergency physician interpretation of a 12-
lead ECG transmitted by paramedics. CLFA
was defined as a diverted patient who had a
coronarography without signs of a clear cul-
prit coronary artery. False-positive rate was de-
fined as the rate of patients for whom final di-
agnosis was not considered to be a STEMI. The
coronarography beginning time was defined as
first arterial puncture. Results: Among the 673
patients which were diverted, 640 underwent
coronarography. 62 of them did not have a cul-
prit coronary artery, representing a CLFA rate
of 9.7%. In the remaining 33 patients, 13 had
a confirmed STEMI by cardiologists but un-
derwent medical or palliative treatment. The
other 20 patients had a final diagnosis other

than STEMI, representing a false-positive rate
for STEMI of 12.2% among the entire cohort
(62 + 20). Average time from first positive ECG
to the beginning of the coronarography was
58.9 (+/−18.4) minutes. A total of 593 patients
(92.7%) had a coronarography within 90 min af-
ter the first positive ECG. Conclusion: Prehos-
pital catheterization laboratory activation by an
emergency physician based on a transmitted
ECG for patients with suspected STEMI is not
associated with an increase in CLFA rate. This
approach is known to decrease reperfusion de-
lay and could increase the number of patients
eligible for a PCI as the primary reperfusion
strategy without increasing the rate of CLFA.

51. EFFECT OF AVAILABILITY OF COMPUTER ECG
ANALYSIS ON THE ACCURACY OF PARAMEDIC PCI
LAB ACTIVATION FOR STEMI

Jeffrey L. Jarvis, Danny Johns, Michelle
Oestrick, Rafael Gonzalez, Angel Caldera,
Williamson County EMS, Georgetown, Texas

Background: Computer algorithms for ECG
interpretation in the prehospital setting have
been previously studied but little field data ex-
ists on a paramedic’s recognition of STEMI with
and without the assistance of the computer in-
terpretation. Methods: We analyzed each 12-
lead ECG obtained in this mid-sized suburban
EMS system for two consecutive months; one
month with the interpretation available and
one without. We recorded the paramedic’s in-
terpretation of each ECG and whether or not
they activated the cath lab. A single patient
may have received multiple ECGs. Paramedics
were not given any instructions as to how to
use the interpretation. Each ECG was read by
the EMS medical director and by a cardiol-
ogist. The interpretation was binary: either a
STEMI was or was not present. Any discrep-
ancies between physicians were resolved by a
tie-breaking read by an additional cardiologist.
The consensus of two out of three physicians
was considered the “gold standard.” Results:
There were a total of 1,389 12 lead ECGs ob-
tained during the study period. A total of 703
(50.6%) of the total ECGs had the interpreta-
tion available to the paramedic. ECGs were cor-
rectly classified by machine, by paramedic and
by both 97%, 94%, and 98%, respectively. Sen-
sitivity and specificity were 81%/97% for ma-
chine, 56%/95% for paramedic and 88%/98%
for both. False positive and false negative
rates were 3%/19% for machine, 5%/44% for
paramedic, and 2%/13% for paramedic with
machine. Prevalence of STEMI in each group
was 1% for paramedic only and 2% for the other
two groups. Positive and negative predictive
values were 37%/100% for machine, 13%/99%
for paramedic, and 52%/100% for both. Lim-
itations: The paramedic had clinical informa-
tion available to them that the physicians did
not, which likely influenced their actions. The
lack of clinical data by physicians may have led
to the large false negative rate by paramedics.
Additionally, the study only looked at ECG
interpretation; no outcomes were evaluated.
Conclusion: In this EMS system, the availabil-
ity of the machine interpretation in combina-
tion with paramedic judgment improved di-
agnostic accuracy when compared with either
alone.

52. THE EFFECT OF EMERGENCY MEDICAL
SERVICE USE AND INTER-HOSPITAL TRANSFER ON
PREHOSPITAL DELAY AMONG ISCHEMIC STROKE
PATIENTS: A MULTICENTER OBSERVATIONAL
STUDY

Hang A. Park, Ki Ok Ahn, Sang Do Shin,
Won Chul Cha, Young Sun Ro, Seoul National
University
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Background: The time between symptom on-
set and arrival at an emergency department
(ED) (S2D) is a crucial time for optimal intra-
venous reperfusion care for ischemic stroke. We
aimed to analyze the effect of emergency medi-
cal services (EMS) utilization and inter-hospital
transfer on S2D in Korea. Methods: Ischemic
stroke patients were prospectively enrolled
from November 2007 to December 2012 in 23
tertiary and teaching hospital EDs in South Ko-
rea. Of 31,443 adult ischemic stroke patients,
20,780 were categorized into 4 groups based
on modes of EMS utilization and inter-hospital
transfer. Results: Direct transport to destina-
tion ED by EMS (EMS direct; n = 6,257, 30.1%),
transfer after transport to another ED by EMS
(EMS indirect; n = 754, 3.6%), direct transport
to the ED without using EMS (non-EMS direct;
n = 8,928, 43.0%), and transfer after visiting
another hospital without using EMS (non-EMS
indirect; n = 4,841, 23.3%). Our primary out-
come variable was of S2D within 2 hours (S2D
≤ 2h) and found that 30.8% of all patients and
52.3%, 16.4%, 25.9%, and 13.9% of EMS direct,
EMS indirect, non-EMS direct, and non-EMS
indirect, respectively, achieved S2D ≤ 2h. Ad-
justed odds ratio for S2D ≤ 2h were 6.56 (95%
confidence interval [CI] 5.94–7.24), 2.27 (95% CI
2.06–2.50), and 1.07 (95% CI 0.87–1.33) for EMS
direct, non-EMS direct, and EMS indirect, re-
spectively. Conclusion: Patients directly trans-
ported to destination hospitals by EMS showed
the highest proportion of therapeutic time win-
dow for optimal care in ischemic stroke.

53. EVALUATING THE IMPACT OF A NOVEL
MOBILE CARE TEAM (MCT) ON THE PREVALENCE
OF AMBULATORY CARE SENSITIVE CONDITIONS
PRESENTING TO EMERGENCY MEDICAL SERVICES
IN NOVA SCOTIA

Ryan Brown, Alix JE Carter, Judah Goldstein,
Jan L. Jensen, Andrew H. Travers, Tom Dob-
son, Peter Cosgrove, Emergency Health Ser-
vices Nova Scotia/Dalhousie University Divi-
sion of EMS

Background: Hospitalization due to ambula-
tory care sensitive conditions (ACSC) is a proxy
measure for access to primary care. Emergency
medical services (EMS) are increasingly called
when primary care cannot be accessed. A
novel paramedic-nurse EMS Mobile Care
Team (MCT) was implemented in an under-
serviced community. The MCT responds in
a non-transport unit to bookings from EMS,
emergency and primary care and to low-acuity
9-1-1 calls in a defined geographic region. Our
objective was to compare the prevalence of
ACSC in ground ambulance (GA) responses
before and after the introduction of the MCT.
Methods: A cross-sectional analysis of GA
and MCT patients with ACSC (determined by
chief complaint, clinical impression, treatment
protocol, and medical history) one year pre-
and one year post-MCT implementation
was conducted for the period Oct. 1, 2012 to
Sept. 30, 2014. Demographics were described.
Predictors of ACSC were identified via logistic
regression. Prevalence was compared with chi-
squared analysis. Results: There were 975 calls
pre- and 1208 GA/95 MCT calls post-MCT.
ACSC in GA patients pre- and post-MCT was
similar: n = 122, 12.5% vs. n = 185, 15.3%; p
= 0.06. ACSC in patients seen by EMS (GA
plus MCT) increased in the post-period: 122
(12.5%) vs. 204 (15.7%) p = 0.04. Pre vs post,
GA calls differed by sex (p = 0.007) but not age
(65.38, ± 15.12 vs. 62.51 ± 20.48; p = 0.16). Post-
MCT, prevalence of specific ACSC increased
for GA: hypertension (p < 0.001) and conges-
tive heart failure (p = 0.04). MCT patients with
ACSC were less likely to have a primary care
provider compared to GA (90.2% and 87.6% vs.
63.2%; p = 0.003, p = 0.004). Conclusion: The

prevalence of ACSC did not decrease for GA
with the introduction of the MCT, but ACSC in
the overall patient population served by EMS
increased. It is possible more patients with
ACSC call or are referred to EMS for the new
MCT service. Given that MCT patients were
less likely to have a primary care provider this
may represent an increase in access to care, or
a shift away from other emergency/episodic
care. These associations must be further
studied to inform the ideal utility of adding
such services to EMS and healthcare systems.

54. HIV POINT OF CARE TESTING BY COMMUNITY
PARAMEDICS IN A VULNERABLE POPULATION: A
PILOT STUDY

Helen Yaworski, Phil Hutlet, Rob Gri-
erson, Erin Weldon, Ryan Sneath, Ken
Kasper, Marissa Becker, Carla Pindera, Tara
Carnochan, John A. Lane, University Of
Manitoba

Background: Literature suggests that up to
25% of people with HIV in North America
are unaware of their status, and are at risk
to transmit the virus unknowingly. A high
proportion of HIV patients are diagnosed when
the disease is more advanced with CD4 counts
<200. This study examined the rates of HIV
testing, detection and treatment of clients at an
inner city shelter and detoxification center after
the introduction of a POCT program by on site
CP. Methods: In 2013, in collaboration with a
regional HIV program, CP received training
in and instituted an HIV POCT and post-test
counselling initiative. A retrospective elec-
tronic database review from October 16, 2013 to
October 15, 2014 of adult patients who received
HIV POCT was performed. Demographic and
testing details of each patient encounter were
abstracted and select variables were compared
to a historic population who received POC HIV
testing at an inner city emergency department
(ED) study in the same city. Results: 1,207 HIV
POCT were performed on 997 patients during
the pilot. 57% of patients tested were less than
40 years of age (range 18–73 years), compared
to 55% in the historic ED population. A total
of 9 reactive cases were identified in the study
population including 3 new cases, 5 previously
known cases and 1 false reactive result. The
mean age of new cases was 47 vs. 44 in the
historic control. All three new HIV cases were
referred to a local HIV clinic for further care
and treatment. New HIV cases represented
0.25% of total tests performed, which is lower
than both the expected prevalence rate of
1% for this population, as well as, the rate of
1.4% found in the ED population. Conclusion:
Despite lower than expected reactive rates,
large scale implementation of a CP HIV
POCT program in an inner city shelter and
detoxification center is feasible. All patients
with new reactive tests were immediately
connected to care. Future research will focus
on risk factors and barriers to testing.

55. COST-EFFECTIVENESS ANALYSIS OF COMMUN-
ITY PARAMEDICINE PROGRAM FOR PATIENTS WITH
HEART FAILURE

Sattha Riyapan, Scott Buchle, Isabel Brea,
Penn State Hershey Medical Center

Background: Heart failure is a condition that
has a high hospital readmission rate; this
greatly increases health care cost. Commu-
nity paramedicine (CP) programs may decrease
readmission rate of patients with heart fail-
ure and reduce hospital cost. However, a cost-
effective analysis of the program has not been
well studied. This study aimed to conduct a
cost-effective analysis of CP program in pa-
tients with heart failure compared with rou-
tine care. Methods: We performed a retrospec-

tive observational study between April 2014
and November 2014 when our EMS agency
conducted a pilot project of CP program. De-
cision analysis model was used to analyze
a cost-effectiveness analysis between CP pro-
gram and the routine care. Furthermore, a sen-
sitivity analysis was performed to observe an
effect of readmission rate of CP program to In-
cremental Cost-Effectiveness Ratio (ICER). Re-
sults: Forty hundred thirty five individuals
were identified as heart failure patients dis-
charged from hospital during the time frame.
The CP program provided a comprehensive
care to 8 of these patients and none were read-
mitted within 30 days (0%, 95%CI 0%–31%).
The average cost of the CP program was $66 per
patient. The remaining 427 patients received
routine care plan with 101 patients readmitted
(24%, 95%CI 20%–28%). The average hospital
cost was $7,900 per patient. Based case analy-
sis revealed the CP program saved $7,625 per
patient reduced readmission. However, sensi-
tivity analysis demonstrated that the CP pro-
gram dominated the routine care only when
the readmission rate of CP program was lesser
than the routine care. If the CP program had
10% readmission, on average individuals saved
$7,428.57. However, when readmission of pa-
tients in CP program reaches 30%, it is not
cost-effectiveness. And the routine care plan
saved hospital cost more than the CP program
($9,000 saving per patient reduced readmis-
sion). Conclusion: The CP program was an
effective program to reduce readmission rate
among patients with heart failure and to re-
duce hospital cost. Readmission rate of the CP
program was a critical factor to determine the
cost-effectiveness. Therefore, the CP program
should have readmission rate lesser than the
routine care plan to maintain cost-effectiveness.

56. EVALUATION OF PATIENT ATTITUDES TOWARD
TYPES OF MOBILE INTEGRATED HEALTHCARE
PROVIDERS

Jeffrey H. Luk, Nikhil Mallipeddi, Jonathan
Lever, University Hospitals Case Medical Cen-
ter/Case Western Reserve University

Background: Mobile integrated healthcare
(MIH), aka community paramedicine, is a
cost-effective supplement to traditional health-
care services. With lower reimbursements for
readmissions, MIH models are developing as
possible solutions. Previous literature docu-
ments the effectiveness of MIH, but minimal
is known regarding patients’ perspectives
toward this new healthcare delivery model.
Objective: To evaluate the comfort of patients
toward home healthcare (HHC)/MIH and
its types of providers. Methods: Setting:
Urban tertiary care emergency department.
Methods: Medically stable patients 50 years
and older who had the capacity to answer
survey questions. Participants were surveyed
regarding their comfort towards receiving
HHC/MIH and to the type of provider (i.e.,
nurse vs. prehospital provider [PHP]). A Likert
Scale was used to gauge responses (1 = Not
Comfortable, 10 = Very Comfortable). No
personal identifiers were recorded. Statistical
significance was set a priori at < 0.05. The
study was deemed exempt by the IRB. Results:
Of the 377 patients surveyed, 27% were
Caucasian, and 70% African-American. 90.5%
of patients were willing to accept HHC. When
comparing comfort with a nurse vs. PHP, the
overall mean was 8.64 vs. 8.12 (p = 0.002) and
median was 10 vs. 9 (p = 0.015), respectively.
For Caucasians, the mean was 8.64 vs. 8.13 (p
= 0.089) and median was 10 vs. 9 (p = 0.182),
respectively. For African-Americans, the mean
was 8.65 vs. 8.14 (p = 0.012), but the median
was 10 vs. 9 (p = 0.064), respectively. Only
3% reported a score lower than 5 for a nurse
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compared to 8.7% for a PHP. Of those in the
latter group, 40% reported a score of 10 and
60% reported a score of 7 or higher for a nurse.
Comments revealed a preference for nurses in
receiving MIH due to higher “trust” of nurses
administering tests. Conclusion: The vast
majority of patients are willing to accept HHC.
A statistically significant preference exists
overall for nurses over PHPs. For Caucasians,
no preference exists. For African-Americans, a
preference is not definitive. Further research
should investigate reasons for the overall
preference for nurses over PHPs. MIH pro-
grams should focus on increasing patients’
comfort with PHPs and educating them on the
advantages of MIH.

57. EFFECTIVENESS OF THE “TRANSPORT
PLUS” INTERVENTION: HOME FALL HAZARD
ASSESSMENT

Kevin Munjal, Hugh Chapin, Lynne Richard-
son, Glen Youngblood, York Chen, Barbara
Morano, Ula Hwang, Icahn School of Medicine
at Mount Sinai

Background: Older adult patients experience
high rates of falls following hospitalization.
“Transport PLUS” expands the role of Emer-
gency Medical Technicians (EMTs) by adding
simple interventions to routine ambulance
transports home from the hospital to improve
population health. This study evaluates the
effectiveness of an in-home Fall Hazard As-
sessment (FHA). Previously reported feasibil-
ity data demonstrated 73.1% patient acceptance
of the intervention with a mean of 2.54 unique
hazards found per assessment. Objective: To
test the hypothesis that a significant propor-
tion of patients receiving the “Transport PLUS”
FHA will make a change to the home environ-
ment to reduce the risk of falls. Methods: As
part of a demonstration project conducted be-
tween November 2013 and June 2014, a conve-
nience sample of patients over 65 transported
directly home from the hospital by ambulance,
after inpatient or ED discharge, received the
Transport PLUS FHA. The intervention con-
sisted of an EMT assessing the home for haz-
ards using an 11-item checklist and providing
educational information on fall risk mitigation.
Phone surveys at 2-4 weeks post-intervention
measured patient/caregiver satisfaction and
whether the patient or family made a change
to the home environment to reduce the risk of
falls. Secondary evaluations were performed by
community health workers (CHW’s) on a se-
lect sample of patients to validate accuracy of
the initial EMT assessment and changes made
to the home environment. Results: Out of 320
FHA’s performed, 183 (57.1%) patients and/or
caregivers were successfully surveyed over the
phone. 89.8% found the FHA helpful and 50.3%
reported making a change to the home envi-
ronment. The 49 CHW home visits yielded an
overall 98.8% concordance with the hazard as-
sessments performed by EMT’s. Of the 30 pa-
tients within the validation subgroup that re-
ported making a change to the home environ-
ment, the CHW’s were able to validate that
26 (86.7%) actually removed the hazard. Con-
clusion:This study demonstrates high rates of
patient satisfaction and clinical effectiveness of
the FHA component of Transport PLUS. These
results were validated by high rates of concor-
dance between the EMT and CHW assessments
and between the patient self-report of making
a change to the home environment and subse-
quent CHW confirmation.

58. PARAMEDICS PROVIDING PALLIATIVE CARE
AT HOME: AN EVALUATION OF PARAMEDIC
COMFORT AND CONFIDENCE IN PROVIDING
PALLIATIVE SUPPORT

Alix JE Carter, Judah Goldstein, Marianne
Arab, Michelle Harrison, Wilma Crowell,
Katherine Houde, Jan L. Jensen, Kathryn
Downer, EHS Nova Scotia, Dalhousie
University

Background: Paramedics are sometimes called
for crisis management and relief of symptoms
or for patients receiving palliative care. To ad-
dress the mismatch between the system proto-
cols and resources, and patient’s goals of care,
a new protocol, new medications, and an 8-
hour training program Learning Essentials Ap-
proach to Palliative Care (LEAP) were imple-
mented in our provincial EMS system. Meth-
ods: Prior to attending their training session
paramedics received an invitation to complete
an online survey regarding their comfort, con-
fidence, and attitudes toward delivering pal-
liative care. Comfort and confidence questions
were scored on a 4-point Likert scale, while
attitudes toward specific aspects of care were
scored on a 7-point Likert scale. Descriptive
statistics were calculated. Identifiers will per-
mit linkage of these responses to a repeat sur-
vey post-implementation. Results:A total of
188 (58%) paramedics completed the survey of
the 325 who opened the link;134 (68%) were
male with a mean age of 38.5 years;and 95
(50%) were primary care paramedics. The aver-
age experience as a paramedic was 12.7 years,
with an estimated mean number of palliative
calls per year of 9.6 each. Most (156, 83%)
were comfortable with providing care to some-
one with palliative goals, and 130 (69.1%) were
comfortable providing care without transport.
Only 82 (43.6%) were confident they had the
tools to deliver this care, and 76 (40.4%) were
confident they could do so without transport to
hospital. Conclusions: Prior to the implemen-
tation of the new protocol, medications, and
training, most paramedics were comfortable
with the concept of providing care with pallia-
tive goals, but they were not confident that they
have the tools and resources to do so. This sug-
gests paramedics would be open to system im-
provements to meet an unmet healthcare need
for crisis management of patients with pallia-
tive goals of care.

59. STATE OF THE EVIDENCE FOR EMERGENCY
MEDICAL SERVICES (EMS) PROVISION OF
PALLIATIVE CARE: AN ANALYSIS OF APPRAISED
RESEARCH FROM THE CANADIAN PREHOSPITAL
EVIDENCE-BASED PRACTICE (PEP) PROJECT

Alix JE Carter, Aaron DeRosa, Judah Gold-
stein, Jennifer Greene, Jolene Cook, Jan L.
Jensen, Janel Swain, Dana Fidgen, Andy
Muise, Ed Cain, Emergency Health Services
Nova Scotia/Dalhousie University

Background: Patients who require end of life
(EoL)/palliative care occasionally need as-
sistance from paramedics. An expansion of
paramedic palliative care support is occurring
in some emergency medical services (EMS) sys-
tems. This review evaluated the evidence for
paramedic-delivered EoL/palliative care inter-
ventions. Methods: The Canadian Prehospital
Evidence-based Practice (PEP) Project method-
ology was used. A PubMed search was con-
ducted, using Medical Subject headings and
title/abstract key words. Titles and abstracts
were reviewed for relevance. Studies were not
required to be EMS based but must have fo-
cused on interventions available to EMS per-
sonnel. Included full text studies were scored
by trained primary appraisers on a three-point
Level of Evidence (LOE) scale (on study design
and quality: high = 1, moderate = 2, and low =
3) and three-point Direction of Evidence (DOE)
scale (supportive, neutral, or opposing). Each
appraisal was reviewed by a senior appraiser.
Studies were categorized by clinical condition

(n = 5) and by intervention (n = 25), and plot-
ted on 3 × 3 (DOE x LOE) tables. The study
primary outcome and setting were determined.
Results: The search returned 3255 articles: 86
were selected for abstract review, with 30 full
text articles ultimately included. Intervention
recommendations were: LOE 1-supportive (n =
3, 12%), 2-supportive (n = 2, 8%), 3-supportive
(n = 2, 8%), 1-neutral (n = 2, 8%), 2-neutral
(n = 2, 8%), 3-neutral (n = 4, 16%). No pri-
mary studies were identified for 10 (40%) inter-
ventions. Conditions with 1-supportive studies
were: “breathlessness” and “analgesia.” “Secre-
tions” condition had no relevant evidence. In-
terventions with 1-supportive evidence were:
Haldol for agitation (n = 1), fentanyl and mor-
phine for analgesia (n = 3 and n = 1), narcotics
for breathlessness (n = 1). No intervention had
opposing evidence. Primary outcomes were
more commonly related to symptom relief (n =
26, 87%), safety (n = 3, 10%), or tolerability (n =
1, 3%). Only one included study was conducted
in the EMS setting. Conclusion: Evidence for
interventions used by paramedics in the treat-
ment of patients requiring EoL/palliative care
was identified, as were evidence gaps. A mini-
mal amount of research was conducted in the
EMS setting, and most interventions had few
studies. These PEP findings highlight topics re-
quiring high quality EMS research specific to
EoL/palliative care to inform this growing as-
pect of paramedic practice.

60. ESTIMATING PALLIATIVE SUPPORT NEED
AMONG EMS PATIENTS

Andy Muise, Alix JE Carter, Jan L. Jensen,
Saleema Karim, Grace Johnston, Emergency
Health Services Nova Scotia/Dalhousie Uni-
versity

Background: Palliative support has not tradi-
tionally been part of the emergency medical
services (EMS) scope of practice, despite EMS
often caring for patients at the end of life. Stan-
dard EMS practice may conflict with pallia-
tive patient wishes as many may not want ag-
gressive lifesaving interventions. Our objective
was to develop a measure to quantify and de-
scribe the population that may benefit from
EMS palliative support. Methods: A provin-
cial EMS electronic patient care record database
was queried for all emergency ground ambu-
lance calls between January and March 2014.
Three data fields were identified as potential
indicators of palliative need: 1) history of spe-
cific diseases that may benefit from palliative
support, 2) chief complaint associated with pal-
liative support, and 3) an advance directive or
do not resuscitate order present. A Palliative
Support Composite Measure (PSCM) was de-
veloped with four categories to classify calls as:
probable palliative (EMS records with all three
indicators present), potential palliative (two of
the three indicators), low potential palliative
(one indicator), and non-palliative (no indica-
tors). Descriptive statistics were reported, with
comparisons made across the PSCM categories
using demographic and EMS call outcome vari-
ables. Results: There were 19,487 EMS calls.
Mean patient age was 59.6 years, with 7,918
(40.6%) patients older than 70. Of all calls, 6,385
(32.8%) had a history of one or more of the
PSCM diseases, 11,548 (59.2%) had a complaint
associated with palliative care and 326 (2%) had
an advance directive or do not resuscitate order.
By applying the PSCM, 201 (1%) calls were clas-
sified probable palliative, 4,388 (22.5%) poten-
tial palliative, 8,880 (45.6%) low potential pal-
liative, and 6,018 (30.9%) non-palliative. Proba-
ble palliative calls involved patients who were
older, more likely to be female, long term care
residents, be of higher acuity, and die on scene.
Conclusion: Probable and potential palliative
EMS patients were recognized using a measure
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to retrospectively identify EMS patients who
may benefit from EMS palliative support. The
study findings can help inform EMS palliative
support training and program planning. Re-
search is recommended to further validate and
refine the PSCM and to identify palliative pop-
ulation utilization of EMS.

61. CHARACTERISTICS OF USAGE OF EMERGENCY
MEDICAL SERVICES BY PATIENTS WITH ADVANCED
CANCER LIVING IN THE COMMUNITY: A
RETROSPECTIVE MEDICAL RECORD REVIEW

Lisa M. Fischer, Jennifer M. Eagen, Christo-
pher A. Klinger, Richard Dionne, Edward J.
Fitzgibbon, University of Ottawa

Background: In Canada, an increasing num-
ber of citizens are living longer, in the com-
munity, with advanced, non-curable cancer. Ac-
cordingly, Emergency Medical Services (EMS)
are encountering more of these patients, many
of whom have chosen to receive end of life care
at home. Given that the delivery of palliative
care and EMS has tremendous regional vari-
ability, our group’s objective was to examine
the characteristics of EMS interactions of pa-
tients with advanced cancer living in the com-
munity in a Canadian urban area. A secondary
objective was to identify themes that may lead
to practice changing guidelines or education
opportunities for EMS providers to better care
for this unique patient population. Methods:
We conducted a retrospective medical record
review on 100 patients with stage 3 or 4 cancer
who died within 3 months of activating an EMS
response. A standardized template was devel-
oped with explicit variable definitions and data
was analyzed using SPSS software. The study
was approved by the Ottawa Hospital Research
Ethics Board. Results: The average age of pa-
tients was 70.5 years and 59% were male. The
majority (85%) of patients lived at home; 95%
of patients had a family doctor; 36% had pre-
viously been seen by a palliative care physi-
cian, whereas 62% had ongoing care with their
oncologists; and 41% had active chemotherapy
at the time of their 9-1-1 call. The most com-
mon cause for EMS activation was for gener-
alized weakness (25%), pain (21%), and dysp-
nea (16%). 5% of the calls were related to car-
diac arrest. The most common interventions
provided by paramedics (excluding ECGs, oxy-
gen, and starting an intravenous) were admin-
istering analgesia (6%), anti-emetics (7%), and
ACLS medication (4%). Upon Emergency de-
partment (ED) presentation, 81% were admit-
ted to hospital, of which 8% to ICU; 8% patients
died in Emergency Department (ED); and 11%
were discharged home. Most patients (69%)
died in the acute care hospital. This is one of
the first studies that examined patients with ad-
vanced cancer living in the community and the
reasons they activated EMS. We feel the themes
identified will lead to future research in this
area and also to practice changing protocols for
prehospital providers.

62. FEASIBILITY OF EMERGENCY TELEMEDICINE
TO REDUCE UNNECESSARY AMBULANCE
TRANSPORTS AND EMERGENCY DEPARTMENT
VISITS

Jonathan Fisher, Melody Glenn, Timothy
Peck, Celina Tenev, XiaoSong Mu, Derek
Sadovnikoff, Katherine Davis, Tamir Ka-
plansky, University of Arizona College of
Medicine- Phoenix

Background: In emergent medical situations,
there are limited alternatives to EMS or Emer-
gency Department (ED) visits particularly dur-
ing off hours. This problem is magnified in
skilled nursing facilities (SNF) where the only
option for emergent medical evaluation maybe

to call an ambulance and transport the pa-
tient to the ED. Objective: To pilot the feasi-
bility, efficiency and safety of an on-call Emer-
gency Telemedicine Service (ETS) staffed by
Board Certified EM physicians with an exper-
tise in EMS in order to reducethe need for am-
bulance transports and ED visits. Methods: A
novel telemedicine App and interface was de-
veloped for the pilot project. The staff at a se-
lected SNF was trained to use the ETS similar to
how they would call the patient’s physician in
non-life threatening emergencies. Patients were
evaluated and treated by the ETS with the aid
of the staff at the SNF including a review of
the patient’s medical history and medications.
Key quality metrics including time interval and
patient outcomes were tracked. A quality im-
provement (QI) committee consisting of EMS
experts, Physicians, and Nurses reviewed each
case for safety, potential delays and appropri-
ateness of care. All data was entered into Mi-
crosoft excel. Descriptive statistics are reported
for the pilot project. Results: Ten patients were
seen by the ETS during the pilot phase. Only
three patients were transported to the ED by
EMS.The time from ETS to EMS activation was
less than 2 min in all cases. The QI committee
reviewed both cases and felt there was no sig-
nificant delay in the care or potential harm from
not directly activating 9-1-1 by the SNF.Seven
of the ten patients were successfully managed
in the SNF without transport. Prior to the pi-
lot, all ten patients would have required ambu-
lance transport to the ED. Conclusion: The use
of an ETS may be a feasible, efficient, and safe
for patients in a SNF suffering from emergent
medical conditions and may avoid unnecessary
ambulance transports and ED visits. Further in-
vestigation needs to be done to understand the
scope of practice, safety, and potential cost sav-
ings of an ETS in this and other settings.

63. MULTI-CENTER EVALUATION OF A LOW
ACUITY EMS TRIAGE PROTOCOL

Kevin G. Munjal, Calvin Kong, Nadir Tan,
James Morrison, York Chen, Aaran Drake,
Hugh Chapin, Michael Redlener, Ka Ming
(Gordon) Ngai, Judah Fierstein, Kevin Cha-
son, Lynne Richardson, Icahn School of
Medicine at Mount Sinai

Background: Currently, safe and effective
Emergency Medical Services (EMS) triage al-
gorithms for transport of low acuity patients
to alternative destinations have not been well
established. Recently, a low acuity triage pro-
tocol was implemented in the region to allow
for expedited EMS handoff procedures to re-
duce turnaround times in the ED. This proto-
col, although not developed for alternative des-
tinations, shows promise at effectively identify-
ing patients who are appropriate for care at ur-
gent care centers. Objective: To test the hypoth-
esis: Patients identified by EMS providers using
the Fast Track Triage (FTT) protocol are likely
to be appropriate for evaluation and treatment
at an urgent care center. Methods: This is a
retrospective cohort study of patients identi-
fied as low acuity by EMS providers using the
FTT protocol at three urban teaching hospitals
between September 2014 and February 2015.
The protocol specifies 24 medical complaints
for inclusion along with 8 exclusion criteria.
Charts of identified patients were abstracted
in a structured manner for information about
the clinical presentation, disposition, diagnos-
tic testing and therapeutic interventions per-
formed. Two independent and blinded urgent
care physicians (KMN, JF) then reviewed this
data to determine if cases were appropriate for
treatment at an urgent care facility. Disagree-
ments between the two physicians were adju-
dicated by independent review by the princi-
ple investigator (PI). Results: During the study

period, a total of 177 total patients were iden-
tified by EMS using the FTT protocol. “Mi-
nor contusion/strains/sprains” was the most
common inclusion criteria, followed by “lacer-
ations” and “arthralgia / joint pain.” Upon ini-
tial review, the two independent urgent care
physicians determined 137 patients (77%) and
156 patients (88%) were appropriate for urgent
care with disagreements in 33 cases (kappa of
0.41 indicating moderate agreement). After ad-
judication, a final result of 153 patients (86%)
was determined to be appropriate for urgent
care. When stratified by site, 77%, 85%, and
91% of patients were deemed appropriate for
urgent care. Conclusion: This study demon-
strated significant potential of a low acuity EMS
triage protocol to identify patients who might
be appropriate for urgent care. Further anal-
ysis will hopefully lead to refinements of the
EMS low acuity protocol to reduce under triage
rates.

64. AN INTERNATIONAL COMPARISON OF
OPERATIONAL AND CLINICAL ASPECTS OF EMS
SYSTEMS

Yuko Nakajima, David Cone, Gary Vilke,
Sandy Muecke, Sang Do Shin, Tatsuya
Nishiuchi, Hideharu Tanaka, Shuji Uemura,
Yutaka Yamaguchi, Patrick Chow- In Ko,
Alix JE Carter, Darren Walter, University of
California San Diego

Background: EMS systems differ among coun-
tries and regions. However, the mission of pre-
hospital care is the same everywhere: to pro-
vide timely and effective emergency care to
the public. Identifying factors that affect oper-
ational aspects in various EMS systems may
help improve international EMS systems as
a whole. Objective: To compare prehospital
time intervals and interventions for five pa-
tient conditions across EMS systems in seven
countries. Methods: This is a descriptive, ret-
rospective study involving data from ten re-
gions in seven countries (New Haven USA,
Tokyo/Osaka/Okinawa/Sapporo Japan, Seoul
Korea, Taipei Taiwan, Manchester UK, New
South Wales (NSW) Australia, Nova Scotia
Canada). Each participating city/region pro-
vided dispatch data (times call received at dis-
patch center, EMS unit arrived on scene, EMS
unit left scene, and arrival at hospital) for 10
to 30 patients each with chest pain, dyspnea,
stroke, major trauma, and cardiac arrest. Ser-
vice demographic and intervention data were
collected. Means of the time intervals were cal-
culated and compared. Results: The average
total interval from dispatch to hospital arrival
ranged from 20.8 min (Taipei) to 58.7 min (Nova
Scotia). On-scene interval ranged from 7.5 min
(Seoul) to 31.9 min (Manchester). Across all
five conditions, IV placement frequency ranged
from 1% (Seoul) to 80% (Nova Scotia), Oxy-
gen administration rates ranged from 40.7%
(Manchester) to 98.0% (Tokyo). Only New
Haven, NSW, and Nova Scotia provided data
on aspirin administration for chest pain, and
frequency was 72.7%, 90.0%, and 40.0%, respec-
tively. Nitroglycerin administration frequency
for chest pain cases ranged from 0.0% (Os-
aka/Sapporo/Okinawa) to 90.0% (NSW). Neb-
ulizer treatments for dyspnea ranged from 0.0%
(Tokyo, Osaka/Sapporo/Okinawa) to 50.0%
(New Haven). Epinephrine use in cardiac ar-
rest ranged from 0.0% (Seoul) to 100% (Os-
aka). Taipei was not able to provide data for in-
terventions. Conclusion: Prehospital intervals
varied widely across study locations, as did the
frequency of interventions for each condition.
On-scene time accounted for the largest propor-
tion of total prehospital time. This raises ques-
tions regarding differences in geography, oper-
ational policy, and scope of practice. Future re-
search should examine the influence of these
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differences on patient outcome and system ef-
ficiency.

65. TRENDS IN THE UTILIZATION OF EMERGENCY
MEDICAL SERVICES (EMS) FOR THE CRITICALLY
ILL PATIENTS

Thamir Osama Alsayed, Mohye Al-Wahhas,
Rawan Makhdom, King Fahd Hospital of the
University- University of Dammam

Background: In recent years, the value of pre-
hospital emergency care has increased due to
its great impact on patient’s survival and out-
come. The Emergency medical services (EMS)
play a crucial role in the life saving interven-
tions for the critically ill patient. Despite this,
we are still seeing critically ill patients brought
to Emergency Departments by means other
than by the ambulances. Our objective was to
describe the prevalence of EMS use for the crit-
ically ill patients and identify patient groups
that may be under-utilizing EMS use. Methods:
Using the database of the main receiving hospi-
tal in the region from 2012–2013, a retrospective
chart review was done reviewing all patients
who were admitted through the emergency de-
partment to any intensive care unit. We re-
viewed their mode of arrival to the hospital
and identified patient groups that had a signifi-
cant difference in their mode of arrival based on
their diagnosis and the specific intensive care
unit that they were admitted in. We used 2 × 2
tables and chi-square tests and analysis to reach
the reported results. Results: In this study, there
were 450 critically ill patients admitted to one
of the intensive care units through the emer-
gency department and only 146 (32.4%) arrived
by ambulance vs. 304 (67.6%) by private car.
The groups that were identified to have a sig-
nificant difference in their mode of arrival were:
Cardiac care units admissions, 37 (8.4%) ar-
rived by ambulance vs. 161 (36.5%) by private
car), pediatric populations 3 (0.7%) arrived by
ambulance vs. 50 (11.3%) by private car and
trauma patients 64 (14.5%) arrived by ambu-
lance vs. 23 (5.2%) by private car. Conclusion:
In a representative sample of Intensive Care
Units Admissions through emergency depart-
ments from 2012–2013 there was a significant
under-utilization of the EMS use in general.
This was more significant for Cardiac and pedi-
atric patients. Efforts to improve access to care
could focus on patient groups that benefit the
most but still under-utilize the EMS system for
such conditions.

66. HOSPITAL WIDE PEDIATRIC DISASTER SURGE
DRILL USING MOULAGED CHILDREN: LESSONS
LEARNED

Joelle Donofrio, Essence Wilson, Rita Burke,
Patricia Padlipsky, University of California,
San Diego

Background: Table-top exercises and moulaged
adults are used to test pediatric surge response.
We hypothesized that use of live children in
a disaster drill is feasible. Methods: This was
a descriptive analysis of a single level 1 in-
ner city trauma center’s experience using live
moulaged children during participation in a
citywide pediatric disaster surge drill. A mock
disaster involving 500 pediatric patients was
alerted to participating EDs, with our ED ex-
pecting to receive 100 pediatric victims. Code
Triage was activated, initiating the Hospital In-
cident Command System, the hospital’s emer-
gency operations plan. Volunteer children and
adults were staged with moulage makeup in a
parking lot near the hospital and taken to the
ED via ambulance. Volunteer victims were re-
cycled back to the moulage station by ambu-
lance in order to add more victim scenarios to
the exercise. Adults not participating in the drill

chaperoned the children. In the ED the victims
were triaged using paper cards with vital signs
and injury descriptions and taken to their re-
spective destinations. We assessed the feasibil-
ity of using live children in this disaster drill.
Results: Nine children ranging from 6–13 years
of age and three adults volunteered for the drill.
Two ambulances and four EMTs volunteered.
Twenty-seven total victims were brought to
the ED- 24 pediatric and three adults. Pedi-
atric dispositions included: 3 OR, 11 PICU, 3
monitored pediatric bed, and 3 morgue. Two
adults were transferred to the adult ED and
one moulaged pregnant patient was brought
to labor and delivery. Using children required
immediate changes in the plan that we had
not predicted. These changes included imple-
menting photographs at triage for reunifica-
tion and tracking, changing our in-hospital pa-
tient tracking system, and moving the child
safe area. One child wondered off during the
drill and was identified and retrieved quickly.
Feedback from the multiple hospital depart-
ments and the volunteers was positive. Sum-
mary: Using live children in a pediatric disaster
drill is feasible and allowed us to identify pe-
diatric specific issues that would not have been
identified in a table-top drill. We recommend
use of security, chaperones, and identification
photographs when using live children during
drills.

67. SERIOUS PLAY: FEEDBACK TO IMPROVE A
DISASTER TRIAGE VIDEO GAME

Thomas P. Aviles, Marc Auerbach, Mark X. Ci-
cero, Yale University

Background: Video games are increasingly be-
ing used as an educational strategy for EMS.
Usability and enjoyment are criteria for suc-
cessful video games. This article describes the
beta-testing of an EMS disaster triage web-
based video game we developed. It is impor-
tant to evaluate usability prior to deployment
to a large number of learners; if a game is dif-
ficult to play, it is not appropriate to measure
its efficacy as an educational intervention. Ob-
jective: We aimed to elicit learners’ feedback
to evaluate users’ experience and guide the
iterative development of the game. Methods:
This prospective mixed methods study enrolled
paramedics, emergency medical technicians
(EMTs), EMS students, and undergraduate stu-
dents. Participants played three levels of the
game with multiple-casualty incidents (12 pa-
tients per level using the START/JumpSTART
triage algorithm) and received automated elec-
tronic feedback after each level. After play-
ing, participants completed a survey assess-
ing gameplay realism, accessibility and engage-
ment. One research assistant observed players,
independently rated their interaction with the
game, and documented technical difficulties.
Five-point Likert scales anchored at Strongly
Disagree and Strongly Agree were used for sur-
vey questions. Results: There were 22 players
(6 paramedics, 4 EMTs, 7 EMS students, and
5 undergraduate students). Players’ qualita-
tive responses included suggestions about elec-
tronic feedback and comments on gameplay re-
alism, accessibility, and engagement. Frequent
suggestions were adding a practice level and
improving concordance of player actions with
visual gameplay. Across the three levels, 82%
of players disagreed or strongly disagreed with
the statement that the game levels were hard
to navigate. Players agreed or strongly agreed
(89%) that game levels were realistic and en-
gaging. Regarding electronic feedback, 70% of
players agreed or strongly agreed that it was
accurate; they agreed or strongly agreed (81%)
that it was clear; and they agreed or strongly
agreed (81%) that it was helpful. Conclusion:
Eliciting learners’ feedback revealed several

ways to improve our game, including adding
a game tutorial and amending graphic design.
These items were immediately addressed and
the game was updated prior to implementa-
tion.

68. BASIC LIFE SUPPORT ACCESS TO INJECTABLE
EPINEPHRINE ACROSS THE UNITED STATES

Michael W. Dailey, Ian Brasted, Albany Medi-
cal College

Background: The rising incidence of anaphy-
laxis, a life-threatening allergic reaction, has in-
creased the need for treatment. Basic life sup-
port (BLS) EMS providers are frequently in a
position to provide the first care to someone ex-
periencing an anaphylactic reaction. Intramus-
cular injection of epinephrine is the definitive
pharmacologic treatment for many associated
symptoms. Although easy to use, epinephrine
autoinjectors (EAI) are prohibitively expensive,
having increased in price ten-fold in ten years.
Some states and EMS departments have be-
gun expanding the scope of practice to al-
low BLS providers to administer epinephrine
by syringe. Objectives: An up-to-date, com-
prehensive list of how epinephrine is car-
ried and used by EMS across the USA does
not exist. This makes it difficult to assess the
use of alternatives to EAI. Methods: An on-
line survey focusing on anaphylaxis protocols
and epinephrine administration was sent to
50 EMS Directors and Medical Directors. Fol-
low up telephone calls were made to assure
100% compliance. Data is analyzed with de-
scriptive statistics. Results: The 100% compli-
ance was obtained: 49 of the 50 states in the
USA provided a survey response. Texas, the
only state that did not, was unable to respond
due to the tremendous variation between EMS
departments and sometime individual ambu-
lances across their state. In each state, the form
of epinephrine allowed or required on BLS am-
bulances was consistent with the scope of prac-
tice of their Basic EMT. Thirteen states have
training programs to allow BLS providers to
inject epinephrine; 7 are considering it; 30 are
not. Twenty-seven states specifically rely on
EAI on BLS ambulances if they chose to carry
epinephrine and of these 14 require EAI. No
states report allowing EMRs to use syringe in-
jectable epinephrine. Conclusion: This study
confirmed that many states have expanded the
training of BLS providers to include the use
of syringe injectable epinephrine. The major-
ity of states continued to rely on EAI in BLS
ambulances. The potential economic impact
of switching to alternative forms of injectable
epinephrine is huge.

69. A SYSTEMATIC REVIEW OF THE ASSOCIATION
BETWEEN EMS RESPONSE TIME AND MORTALITY

Ian E. Blanchard, Alka Patel, Dean Yergens,
Dirk Chisholm, Dan Lane, Amy Couperth-
waite, Diane Lorenzetti, Eddy S. Lang, Ger-
ald Lazarenko, Christopher J. Doig, William
A. Ghali, Alberta Health Services and Univer-
sity of Calgary

Background: Response time has been used as
a measure of EMS system quality for many
decades with the assumption that a faster re-
sponse saves lives. Purpose: To conduct a com-
prehensive systematic review of the peer re-
viewed literature assessing the association be-
tween EMS response time and mortality. Meth-
ods: Medline, EMBASE, and CINAHL were
searched up to January, 2015 for articles de-
scribing original data that explicitly associated
ground ambulance operational response time
(time from emergency call to vehicle arrival on-
scene) and mortality at hospital discharge. Con-
ference abstracts and non-English language ar-
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ticles were removed. Two independent asses-
sors reviewed the candidate titles, abstracts,
and full text with discrepant reviews resolved
by consensus. Results: A total of 10,151 articles
were considered for title and abstract review,
with 199 articles considered for full text review,
and 49 articles meeting inclusion criteria. All ar-
ticles were observational study designs report-
ing on the following patient populations: 38
(77.6%) cardiac arrest, 5 (10.2%) general EMS
population, 4 (8.2%) trauma, 1 (2.0%) respira-
tory arrest, and 1 (2.0%) acute myocardial in-
farction/cardiac arrest. The publication years
were: 17 (34.7%) 2010–15, 12 (24.5%) 2000–9, 11
(22.4%) 1990–9, 7 (14.3%) 1980–9, and 2 (4.1%)
1970–9. There were 14 (28.6%) studies where re-
sponse time was the primary exposure of in-
terest, with the remainder of included articles
reporting response time as part of a descrip-
tive multivariable model or secondary analy-
sis. Of the 14 primary exposure studies, EMS
systems varied, but included BLS, ALS, and
combined systems. There were multiple ap-
proaches to assessing the association, including
hypothesis testing between survivors and non-
survivors and between response time dichoto-
mous cut-points, and regression using response
time as a measured variable and at dichoto-
mous cut-points. Statistically significant find-
ings of association in these studies included:
cardiac arrest (5/7 studies), general EMS pop-
ulation (1/5 studies), and trauma (0/2 stud-
ies). Conclusions: There is a substantial body
of literature describing the association between
response time and mortality, but evidence in-
forming this relationship is heterogeneous and
complex. Important details such as patient pop-
ulation, EMS system characteristics, and ana-
lytical approach must be taken into consider-
ation to appropriately translate these findings
to practice. These results will be important for
EMS leaders wishing to create evidence-based
response time policies.

70. EVALUATING THE UTILITY OF THE STATUTORY
REQUIREMENT OF BLS EPIPENS IN MICHIGAN

Benjamin D. Clement, Robert Swor, Jason
Wasserman, Jakob Taube, William D. Fales,
Beaumont Health System

Background: Legislation in Michigan requires
all EMS-basic life support (BLS) vehicles to
carry epinephrine auto-injectors (EAI) in adult
and pediatric doses. While widely prescribed
for patients with known anaphylaxis, the costs
and utility of mandating BLS-EAI throughout
a State is unknown. Our objective was to ex-
amine the temporal benefit of BLS-EAI use in
Michigan and cost of equipping these vehicles.
Methods: Using the Michigan EMS Informa-
tion System (MI-EMSIS), we performed a retro-
spective review of all cases with primary or sec-
ondary impression of allergic reaction and who
received any epinephrine during 2014. Data
and case narratives were analyzed collecting
demographic data, BLS and ALS response time,
epinephrine delivery (drawn or auto-injector),
who administered EAI (patient/bystander, BLS
or paramedic), and source (patient, BLS, ALS).
To assess the temporal benefit of BLS-EAI
in different demographic regions, we ab-
stracted location, including urbanicity (South-
east Michigan, includes half the State’s popu-
lation, [SE Michigan]), all Michigan metropoli-
tan/micropolitan statistical areas (2000 census;
[Metro]), and non-metro-micropolitan (Rural).
To estimate the EMS system cost of equipping
BLS ambulances with EAI, we performed a
sensitivity analysis varying percentage of li-
censed vehicles stocked (50–100%) and cost of
EAI two-pack ($300–$450). Descriptive statis-
tics are presented. Results: During 2014, there
were 1,550,009 EMS responses reported. Al-
lergic reaction was the primary impression

in 5,994; 494 received epinephrine. The mean
age was 42.8 years (range 1–97) with 50.3%
male. EAI were administered 180 times by: pa-
tients/bystanders (n = 102); BLS (n = 45), ALS
(n = 33). BLS- EAI before use varied by re-
gion type: Rural (n = 11); SE Michigan (n =
14); Metro (n = 34). Time to BLS and ALS
arrival on scene varied by system (Median,
90%ile, in min): Rural BLS (11,21), ALS (8, 17);
SE Michigan BLS (4,9), ALS (6, 11); Metro BLS
(6,11), ALS (6, 13). The cost to equip Rural sys-
tems with EAI ranged from $22,950–$68,850.
This was less than the SE Michigan and
Metro systems, which were $79,500–$238,500
and $151,350–$454,050, respectively. Conclu-
sion: Required stocking of BLS units with EAI
may have utility in rural portions of Michigan.
For metropolitan areas it is costly and has lim-
ited value in decreasing time to epinephrine
administration.

71. USE OF D50 VS D10 FOR TREATING
HYPOGLYCEMIA: A REVIEW OF EMS PROTOCOLS
IN THE UNITED STATES

Paul S. Rostykus, Jamie Kennel, Kristian
Adair, Micah Fillinger, Ryan Palmberg, Amy
Quinn, Jonathan Ripley, Mohamud Daya,
Oregon Health & Science University

Background: Hypertonic dextrose (D50) ad-
ministered as 25 g of glucose bolus in adults or
0.5–1 g/kg in has been used for the parenteral
treatment of hypoglycemia in the prehospital
setting for decades. Its use is problematic since
it provides supraphysiologic levels of glucose,
extravasation can cause tissue necrosis, and
pediatric dilution calculations are error-prone.
The titration of D10 to clinical response is an al-
ternate treatment option that has been shown to
effective and safe and is used in EMS protocols
in the United Kingdom and Singapore. Objec-
tive: To examine the current concentration and
dose of parenteral hypertonic dextrose for the
treatment of hypoglycemia in a sample of EMS
protocols in the U.S. Methods: We reviewed
EMS protocols from 2 sources: URL links on
the website www.emsprotocols.org and from
the 50 largest populated cities in the US. We
used a structured data collection tool to ab-
stract information from EMS protocols regard-
ing the use of parenteral hypertonic dextrose,
including the concentration of hypertonic dex-
trose and the initial dextrose dose. Descriptive
statistics were used to summarize the findings.
Results: Protocols were retrieved from 185 EMS
agencies distributed across the U.S. Of these
protocols, 130 (70%) specified only D50 for the
treatment of hypoglycemia in adult patients,
15(8%) only D10, and 40 (22%) either D10 or
D50. A majority of the protocols (65%) utilized
D50 and specified dilutions to D25, D12.5, or
D10 for children. For neonates, 67% of the pro-
tocols specified the use of D10 or D12.5. The
most frequently specified initial dose of glucose
was 25 g of glucose for adult (72%), 0.5 g/kg
for pediatric (66%), and 0.5 g/kg for neona-
tal (47%) patients. Conclusions: The majority
of EMS protocols for treatment of symptomatic
prehospital hypoglycemia reviewed specified
the use of D50 in adult patients and dilutions of
this for children. Most protocols called for the
administration of 25 g of dextrose in adults and
0.5 g/kg in children. Further studies are needed
to determine the optimal treatment for hypo-
glycemia and to understand the reasons for the
differences in U.S. EMS protocols and their ef-
fect on patient care.

72. CRITICAL CARE TRANSPORT OF ADVANCED
CARDIAC AND PULMONARY ASSIST DEVICES: A
SINGLE PROGRAM RETROSPECTIVE REVIEW

Philip S. Nawrocki, Jacqulin C. Cunningham,
Peter S. Martin, Allegheny General Hospital

Background:The number of critical care
transports (CCT) will likely increase due to the
regionalization of specialty medical centers and
an aging population. Our CCT program uses
a dual Prehospital Registered Nurse (PHRN)
crew configuration. In addition, a perfusionist
accompanies all ECMO transports. Our study
aims to report a single center’s experience with
the critical care transport of patients supported
by cardiac and pulmonary assist devices,
including Extracorporeal Membrane Oxy-
genation (ECMO), intra-aortic balloon pump
(IABP), Left Ventricular Assist Devices (LVAD),
Impella ventricular assist devices, and tempo-
rary pacemakers (transvenous, transcutaneous,
and epicardial). Methods: We performed a
retrospective review of patients transferred
by our critical care transport service while
supported by ECMO, IABP, LVAD, Impella,
or temporary pacemaker. All patients over
18 years of age who were transported between
January 1st, 2012 and June 30th, 2015 were
included in the study. Data were abstracted
from prehospital and in-hospital medical
records by two researchers concurrently. Any
disagreements were resolved by discussion.
Results: During the study period there were
134 cardiac and pulmonary assist devices
transported (6 VV ECMO, 20 VA ECMO,
71 IABP, 15 LVAD, 3 Impella, 19 Temporary
Pacemaker) during 123 critical care missions.
Major adverse events occurred during 3
transports (2.4%), and minor adverse events
occurred during 38 transports (30.1%) with no
out-of-hospital deaths. Interventions by trans-
port crew resulted in improvement in patient
status in 38/41 (92.7%) adverse events, and no
change to patient status in 3/41 (7.3%). Rotary-
wing aircraft transported 78.4% of patients,
while ground units transported 21.6%. The
mean out-of-hospital time was 55.5 +/−29.8
minutes (mean +/−SD), and mean distance
of transport was 40.0 +/−31.4 miles (mean
+/−SD). Conclusions: Interfacility transport
of cardiac and pulmonary assist devices can
safely be accomplished by a dual PHRN crew
configuration along with perfusionist support
of ECMO transports. In our critical care trans-
port program, out-of-hospital adverse events
that occur during transport are appropriately
managed by a crew of two PHRN providers.

73. TEMPORAL TRENDS IN CRITICAL CARE
TRANSPORT

Christian Martin-Gill, Denisse J. Sequeira,
Francis X. Guyette, University of Pittsburgh

Background: The delivery of critical care is
a continually evolving practice. Changes in
health care delivery across health systems have
resulted in changes in hospital capabilities and
patient care practices over time, particularly
in the delivery of care at community vs. ter-
tiary care sites. We aimed to describe trends
in patient characteristics and medical care de-
livery during interfacility critical care trans-
port of adult patients by a large multi-state air
medical service. Methods: Data were obtained
from the electronic medical records (emsCharts,
Inc., Warrendale, PA) of STAT MedEvac from
2005 to 2014. Data included patient age, gender,
medical category, vital signs, procedures per-
formed, medications administered, referring lo-
cation, receiving location, and transport dis-
tance. The relationship of vital signs and critical
care interventions (ventilator use or adminis-
tration of vasoactive medications, thrombolyt-
ics, paralytics, or blood products) over time
were analyzed using linear regression, adjust-
ing for patient age, gender, medical category,
referring/receiving location, and transport dis-
tance. Results: We reviewed 58,166 adult (age
≥18 years) interfacility critical care transport
records over the 10-year period. Mean (SD)
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transport volume per year was 5,817 (+/−387).
Over this period of time more patients had
initial hypotension (SBP0.90 [OR 1.09, 95%CI
1.06–1.12]), and altered mental status (GCS100
[OR 1.02, 95%CI 0.99–1.04]) or hypoxia (SpO2
<90 [OR 1.04, 95%CI 0.98–1.10]). The incidence
of any abnormal vital sign increased by approx-
imately 5% per year (OR 1.05, 95%CI 1.03–1.08).
Similarly, the need for mechanical ventilation
(OR 1.05, 95%CI 1.02–1.07) and critical care in-
fusions (vasoactive agents or blood products)
(OR 1.14, 95%CI 1.11–1.16) increased year over
year (combined critical care interventions OR
1.11, 95%CI 1.09–1.14). Conclusion: Among pa-
tients transported between hospitals by a re-
gional critical care service, the incidence of pa-
tients with initial unstable vital signs increased
over the last decade. Similarly, the need for
critical care interventions including mechani-
cal ventilation and critical care medications or
blood products increased during the same time
period. These observations may inform utiliza-
tion, further protocol development and have
implications for regionalization of care.

74. LISTENING TO CARE PARTNERS: A FEASIBLE
METHOD TO SCREEN FOR FRAILTY IN EMERGENCY
MEDICAL SERVICES?

Judah P. Goldstein, Kenneth Rockwood,
Emergency Health Services Nova Scotia/ Dal-
housie University

Background: Frailty is a state of vulnerability,
and may go unrecognized in emergency med-
ical services (EMS). Identifying frailty earlier
may allow for services to be offered proactively
to maintain function and prevent further health
deterioration. The Clinical Frailty Scale (CFS)
can be used to screen for frailty, but has only
been validated when used by physicians. Our
objective was to evaluate the feasibility and
validity of a Care Partner-completed CFS, fa-
cilitated by a paramedic or nurse. Methods:
A prospective sample of older adults (age ≥
70 years) presenting in two settings (to EMS,
following a 9-1-1 call, and to Geriatric Ambu-
latory Care) between February 2009 and March
2010 were included. Care partners completed a
survey that included the nine-point CFS, which
grades from 1 (very fit) to 9 (terminally ill).
Demographic, clinical and outcome data were
collected from the health care record, with one
year follow-up. Based on clinical evaluations
a frailty index was calculated for each patient.
In each setting, descriptive statistics were used
to compare fitter patients (CFS scores 4). Re-
sults: The mean age was 82.2 ± 5.9 years (n =
198) and most were women (n = 118, 62.1%).
The Care Partner-CFS was incomplete for 3 sur-
veys. The median CFS score in both the clinic
and EMS groups was 5 (interquartile range =
4–6). The Care Partner-CFS correlated moder-
ately with their independently assessed frailty
index (0.64; p = 4). Frail patients were older
and had worse health outcomes than the pa-
tients with score <5. More EMS patients were
severely frail or very severely frail compared to
the geriatric clinic patients (n = 19, 19% vs. n =
5, 5%). Conclusions: The Care Partner-CFS is a
feasible and valid method for evaluating frailty
in the EMS and medical clinic settings where
frailty was common. It may be a useful EMS
screening tool to identify those that could bene-
fit from comprehensive assessment and follow-
up after emergency care. Future research will
evaluate this approach in multiple populations
with community based follow-up intervention
for those at higher risk.

75. AMBULANCE CARE REPORT REVIEW:
CLINICAL CHARACTERISTICS OF OLDER ADULT
PATIENTS TRANSPORTED TO THE EMERGENCY
DEPARTMENT BY AMBULANCE

Regina C. Mysliwiec, Sunday Clark, Eliza-
beth M. Bloemen, Mary R. Mulcare, Tony
Rosen, Michael E. Stern, Oregon Health and
Science University

Background: Handoff communication between
Emergency Medical Services (EMS) providers
and the Emergency Department (ED) includes
an ambulance care report (ACR), the written
record of prehospital assessment and care. In-
adequate communication can lead to lost infor-
mation and medical errors, especially for older
adults. Advances in technology allow ACRs
to be incorporated into the electronic medical
record (EMR), available both to the ED care
team and to the subsequent inpatient hospital
providers. Our goal was to assess differences
in clinical outcomes between older adult pa-
tients with and without an ACR in their EMR.
Methods: This retrospective study included pa-
tients age ≥65 years transported to a large, ur-
ban, academic ED by ambulance from 04/2011
to 03/2012. A random sample (13%) of the
6,320 visits meeting inclusion criteria was re-
viewed. Outcomes of interest included: Emer-
gency Severity Index (ESI), ED length of stay,
ED disposition, re-presentation to the ED, and
mortality. Analyses were performed using Stata
12.0. Groups were compared using Chi-square
tests, Student’s t-tests, and Kruskal-Wallis tests.
Results: Of the 850 records reviewed, 18% did
not include an ACR. Most patients brought
to the ED by ambulance were female (61%)
and Caucasian (63%).176 (21%) visits were for
patients transported to the ED from a skilled
nursing facility; these patients were on average
several years older than community-dwelling
counterparts (83 ± 9 vs. 80 ± 8; P < 0.001), more
often had baseline diagnoses of dementia (52%
vs. 13%; P < 0.001), and were more acutely ill
(ESI level 1 or 2: 20% vs. 13%; P = 0.003). Pa-
tients with ACRs were more likely to be dis-
charged home from the ED (28% vs. 16%) and
less likely to be discharged to a skilled nursing
facility (4% vs. 11%, both P = 0.001). Conclu-
sions: Many of the EMRs were missing ACRs.
Presence of an ACR in the EMR was signifi-
cantly associated with discharge home from the
ED, possibly because review of ACR content al-
lowed for safe disposition home instead of a
potentially unnecessary admission to the hospi-
tal. More research is needed to determine how
patient-centered outcomes are affected by ACR
content and provider access to ACRs during
initial ED evaluation.

76. CAN PARAMEDICS DRAW UNCONTAMINATED
BLOOD CULTURES PRIOR TO PREHOSPITAL
ANTIBIOTIC ADMINISTRATION?

Jason G. Walchok, Martin E. Lutz, Colt F.
Shope, Greta Gue’, Douglas Furmanek,
Ronald G. Pirrallo, Aaron C. Dix, Greenville
County EMS

Background: Early antibiotic administration in
the presence of sepsis can significantly decrease
morbidity and mortality. CMS core measures
require blood culture collections prior to ad-
ministration of antibiotics. If uncontaminated
blood cultures could be obtained by EMS prior
to ED arrival, this would considerably reduce
time to antibiotic administration for patients
with the potential diagnosis of sepsis. In or-
der to facilitate meeting core measures, we de-
termined the rate of contaminated prehospital
Paramedic acquired blood cultures. This analy-
sis is part of a larger “Sepsis Alert” prehospital
protocol that calls for Paramedic administered
antibiotics. Methods: Retrospective, case series
from a 3rd service EMS system model in the
Greenville,South Carolina metropolitanarea be-
tween November 14, 2014 and April 30, 2015 of
blood cultures drawn from all 9-1-1 call adult
patients. “Sepsis Alert” criteria were created

using current Surviving Sepsis guidelines: 2
of 3 signs of systemic inflammatory response
[HR, RR, oral temperature] and a known or
suspected source of infection. Paramedics re-
ceived 12 h of didactic and practical training
that included aseptic technique and proper ex-
tremity blood culture collection. Contamina-
tion was defined by the receiving hospital labo-
ratory analysis. Patient demographic data was
gathered for descriptive statistical analysis. Re-
sults: During the 6-month pilot, 120 trained
paramedics acquired 356 blood cultures from
379 patients (55.3% male and mean age 65)
with a 94.10% (335/356) no contamination rate.
Contamination was found in 5.89% (21/356)
with 14/21 (66.7%) of these identified as skin
flora (coagulase negative Staphylococci). Most
common ED admitting diagnoses were Sepsis
202/356 (56.7%), Severe Sepsis 47/356 (13.2%),
and Septic Shock 30/356 (8.4%). Primary infec-
tion source included 46% pulmonary, 24% GU,
16% unknown, 6% skin, 4% GI, 3% other, and
1% implanted device. Conclusion: This study
demonstrates the potential for Paramedics to
facilitate completing 1 component of the Core
Measure Bundle for sepsis treatment in the field
by acquiring prehospital blood cultures with a
low contamination rate prior to antibiotic ad-
ministration. It is yet to be determined if a 6%
contamination rate is clinically acceptable and
if these findings are stable.

77. HOW WELL DOES A PREHOSPITAL SEPSIS
ASSESSMENT TOOL CORRELATE WITH ELEVATED
SERUM LACTATE LEVELS: IS A PARAMEDIC’S
ASSESSMENT ENOUGH?

Jason G. Walchok, Martin E. Lutz, Colt F.
Shope, Douglas Furmanek, Ronald G. Pir-
rallo, Greta Gue’, Aaron C. Dix, Greenville
County EMS

Background: The prehospital treatment of the
septic patient goes rarely beyond fluids and
transport. If reliable early sepsis identifica-
tion can be accomplished prior to ED arrival,
this may reduce time to antibiotic administra-
tion. Point of care lactate monitoring can as-
sist with sepsis identification though it has lim-
ited availability. What is unknown is how well
a paramedic’s clinical assessment, alone, corre-
lates with an elevated serum lactate level and
an admitting diagnosis of sepsis. Methods: This
is a retrospective, case series from a 3rd ser-
vice EMS system model in the Greenville,South
Carolina metropolitanarea between January 8,
2015 and April 30, 2015 of blood cultures drawn
from all 9-1-1 call adult patients. An adult Pre-
hospital Sepsis Assessment Tool was created
using current Surviving Sepsis guidelines: 2
of 3 signs of systemic inflammatory response
[HR, RR, oral temperature] and a known or
suspected source of infection. A “Sepsis Alert”
was called by paramedics and upon IV access
a set of blood cultures and blood for lactate
analysis was collected prior to field antibiotic
administration. Blood collected by paramedics
was analyzed in the hospital lab after ED ar-
rival. The Sepsis Alert was compared to serum
lactate levels and ICD 9 admitting diagnosis
of Sepsis, Severe Sepsis or Septic Shock. Pa-
tient demographic data were gathered for de-
scriptive statistical analysis. Results: During
a 4-month pilot, Sepsis Alerts were called on
144 patients (Male 53%, mean age 67). The
lactate level was greater than 4.0 mg/dl in
60% (86/144) and greater than 2.2 in 80%
(116/144). The admitting diagnosis of Sepsis
overall was 86% (124/144): Sepsis 56% (81/144)
Severe Sepsis 12.5% (18/144), Septic Shock 17%
(25/144). Non-Sepsis diagnoses included Viral
3% (4/144), COPD 1% (2/144); 1 case each of si-
nusitis, renal failure, seizure. Primary infection
source included 40% pulmonary, 27% GU, 17%
unknown, 7% skin, 4% GI, and 4% other. Con-
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clusion: When a Paramedic calls a Sepsis Alert,
their clinical assessment matches an ED sepsis
diagnosis 86% of the time without knowing the
lactate level. Appropriate early antibiotic ad-
ministration in the prehospital setting may be
possible using a Prehospital Sepsis Assessment
Tool.

78. MEASUREMENT OF BLOOD LACTATE BY
EMERGENCY MEDICAL SERVICES IN PATIENTS
WHO MEET CRITERIA FOR SEPSIS IN THE
PREHOSPITAL SETTING: A PILOT STUDY

Lori L. Boland, Jonathan S. Hokanson, Karl
M. Fernstrom, Tyler G. Kinzy, Charles J. Lick,
Paul A. Satterlee, Brian K. LaCroix, Allina
Health Emergency Medical Services

Background: Our objective was to pilot test
the use of temporal artery thermometers (TATs)
and handheld lactate meters by emergency
medical services (EMS) providers to aid in
the prehospital recognition of sepsis. Meth-
ods: We report on blood lactate measures in a
non-consecutive case series of prehospital pa-
tients meeting established criteria for sepsis.
Paramedics received education on systemic in-
flammatory response syndrome (SIRS) criteria,
were trained in the use of TATs and hand-
held lactate meters, and enrolled patients who
had evidence or suspicion of infection, met
≥ 2 SIRS criteria, and were being transported
to participating hospitals. Blood lactate was
measured in the prehospital setting and again
in the emergency department (ED) via usual
care. Paramedics entered data using an on-
line database accessible at the point-of-care. Re-
sults: Prehospital lactate values obtained by
paramedics ranged from 0.8 to 9.8 mmol/L,
and a prehospital lactate ≥ 4.0 was documented
in 13 of 112 enrolled patients (12%). The me-
dian interval between the paramedic assess-
ment of blood lactate and the electronic posting
of the ED-measured lactate value in the hos-
pital record was 111 min. Overall, 91 patients
(81%) were hospitalized after evaluation in the
ED, 27 (24%) were ultimately diagnosed with
sepsis, and 3 (3%) died during hospitalization.
Subjects with prehospital lactate ≥ 4.0 mmol/L
were somewhat more likely to have been ad-
mitted to the intensive care unit (23% vs. 15%)
and to have been diagnosed with sepsis (38%
vs. 22%) than those with prehospital lactate lev-
els < 4.0, but these differences were not sta-
tistically significant. Conclusions: In this pilot,
EMS use of a combination of objective SIRS
criteria, subjective assessment of infection, and
blood lactate measurements did not achieve
a level of diagnostic accuracy for severe sep-
sis or septic shock that would warrant hos-
pital pre-notification and committed resources
at a receiving hospital based on EMS assess-
ment alone. Nevertheless, this work provides
an early model for increasing EMS awareness
and the implementation of novel devices that
may enhance the prehospital assessment for
sepsis. Additional translational research stud-
ies with larger numbers of patients and more
robust methods are needed.

79. FIRST AID AND FIRST RESPONDER TREATMENT
OF ASTHMATICS HAVING DIFFICULTY BREATHING
WITH BRONCHODILATORS: A SYSTEMATIC REVIEW
USING GRADE METHODOLOGY

Ian E. Blanchard, Nathan Charlton, Andrew
MacPherson, Howard Mell, Christine Neil-
son, Eddy S. Lang, David Zideman, Eunice
Singletary, Alberta Health Services and Uni-
versity of Calgary

Background: Acute asthma attacks are a
potentially life-threatening situation where
timely treatment with bronchodilators may
improve outcomes. In certain situations first

aiders/responders may be able to provide
timely treatment and augment paramedic re-
sponse. Purpose: Among adults and children in
the prehospital setting who have asthma and
difficulty in breathing (P), does bronchodila-
tor administration by a first aider/responder
(I), compared with no bronchodilator admin-
istration (C), change: time to resolution of
symptoms, time to resumption of usual ac-
tivity, complications, harm to patient, thera-
peutic endpoints (i.e., oxygenation and ven-
tilation), and the need for advanced medi-
cal care (O)? Methods: This systematic review
was conducted by the International Liaison
Committee on Resuscitation(ILCOR) First Aid
Task Force. Pubmed, EMBASE, and Cochrane
databases were accessed up to February, 2014.
Citations were independently reviewed by at
least two reviewers for PICO criteria with dis-
crepancy resolved by consensus. The GRADE
approach was used to develop the question,
prioritize outcomes, and appraise evidence. Re-
sults: There were 867 citations retrieved, with
8 randomized controlled trials (RCTs), 2 obser-
vational studies, and 1 meta-analysis included.
No studies addressed first aid/responder sit-
uations and therefore quality was down-
graded for indirectness, and some addition-
ally downgraded for bias and/or imprecision.
Differences in sample inclusion, medication,
dose, and route prevented pooling of results.
Studies included a variety of bronchodilators
administered individually/in-combination, in-
cluding albuterol/salbutamol, formoterol, sal-
meterol, isoproterenol, isoetharine, and ipra-
tropium bromide. Routes included nebuliza-
tion, dry-powdered inhaler, and metered-dose
inhaler. These studies suggest bronchodilators
were effective for reducing wheezing, dyspnea,
and respiratory rate, while improving mea-
sures of effectiveness such as forced expira-
tory volume over 1 second and peak expiratory
flow rate. There were few reported side effects,
with one RCT reporting an increased heart rate
of 9.2 beats per minute (95% CI,3.51–14.93) in
the group receiving one albuterol/salbutamol
dose vs. the group receiving 1 dose q 30 min
for 120 min. Conclusions: There was no evi-
dence to directly assess bronchodilator admin-
istration by first aiders/responders. Low/very
low quality evidence may suggest that the bal-
ance of benefit and risk favors intervention.
First aid/response medical directors must care-
fully balance the value of providing this poten-
tially effective intervention over the risk of ad-
verse events in their individual setting.

80. VITAL SIGN CHANGES DURING EMS
TRANSPORT

Adam Frisch, Jennifer Gibson Chambers,
Stephanie Outterson, Bryce Foggo, Jestin
Carlson, Albany Medical Center

Background: Current EMS teaching advises
prehospital providers to obtain vital signs ev-
ery five minutes for unstable patients and ev-
ery 15 min for stable patients in order to accu-
rately monitor changes in hemodynamics. No
data currently exists in the literature to sup-
port the usage of these time intervals, or the
need for repeat vitals at all. Objective: To deter-
mine whether repeat vital signs change signifi-
cantly during EMS transport and if first vitals
could accurately predict vitals later in trans-
port. Methods: We performed a retrospective
chart review of consecutive prehospital patient
care records from July 2015 representing 6 ALS
EMS agencies that contained at least two sets of
recorded vital signs. We performed paired stu-
dent’s t-tests between the first and last blood
pressures, heart rates, respiratory rates, and
pulse oximetry to determine change over time.
A univariate regression analysis was also per-
formed to determine the association between

the first and last documented vitals. Results:
A total of 310 charts were reviewed. Patients
ranged in age from 18–86 and 163 (52.5%) were
female. A total of 255 (82%) of the patients had
a medical complaint, the remainder were trau-
matic mechanism of injury. First and last blood
pressures (both systolic and diastolic) were sta-
tistically different (p = 0.014) but with an aver-
age difference of only 2 mmHg. Average differ-
ences between first and last heart rate (0.6 bpm,
p = 0.44), respiratory rate (0.2 breaths/min,
p = 0.36), and oxygen saturation (0.2%, p =
0.51) showed no statistically significant differ-
ences. Regression analysis of first and last sys-
tolic blood pressures showed a strong correla-
tion with an R squared coefficient of 0.70. Re-
gression of heart rate showed slightly less cor-
relation with an R squared coefficient of 0.56.
Conclusion: Little change was found between
first and last vital sign measurements during
prehospital transport and the clinical signifi-
cance of these is questionable. Further work is
necessary to determine the need for, and timing
of, repeat vitals during prehospital transport.

81. PREHOSPITAL ADMINISTRATION OF KETAMINE
FOR ADVANCED AIRWAY MANAGEMENT,
EXCITED DELIRIUM SYNDROME, BEHAVIORAL
EMERGENCIES, AND ANALGESIA IN A LARGE
GROUND AND HELICOPTER BASED EMS SYSTEM:
EFFECTIVE AND SAFE

Michael Perlmutter, Cameron Berg, Camille
Kroll, Weston Kloster, North Memorial
Ambulance Service & AirCare

Background: Ketamine, a potent dissociative
agent with profound analgesic properties, is
well suited to prehospital care due to its numer-
ous benefits compared to other agents. These
include hemodynamic stability, maintenance of
airway reflexes, and a wide therapeutic win-
dow. We implemented protocols for ketamine
by intravenous, intraosseous, and intramuscu-
lar routes for a variety of indications. The rate
of adverse events, including oxygen desatura-
tion below 87%, laryngospasm, unplanned air-
way intervention, emergence reaction, allergic
reaction, and death, was hypothesized to be
less than 5%, respectively. Methods: We uti-
lized a standardized method of chart review to
analyze 2,008 separate patient encounters. Ab-
stractors were trained and used a standardized
form for data collection, with inter- and intra-
rater reliability checks. Reliability was con-
firmed via test reports prior to case analysis. Pe-
riodic meetings were held throughout to mon-
itor progress and clarify any issues. Results:
We noted an exceptionally low rate of adverse
events. Ketamine was used for: advanced air-
way management in 192 cases (9.6%); sedation
following advanced airway management in 394
cases (19.6%); analgesia in 913 cases (45.4%);
treatment of Excited Delirium Syndrome in 88
cases (4.4%); sedation in acute behavioral emer-
gencies in 412 cases (20.5%); sedation during
painful procedures in 10 cases (0.5%). The av-
erage dose was 126.2 mg. Additional ketamine
was required in 92 cases (4.6%), with an aver-
age dose of 39.3 mg. Oxygen desaturation oc-
curred in 43 cases (2.1%). There were no in-
stances of laryngospasm. Unplanned airway
intervention occurred in 36 cases (1.8%). There
were 2 cases of emergence reaction (0.1%), and
3 cases of allergic reaction (0.15%). 32 cases
(1.6%) involved a cardiac arrest during pre-
hospital care; however, each of these patients
was significantly ill or injured prior to ke-
tamine administration and meaningful conclu-
sions regarding the role of ketamine could not
be drawn. Conclusion: Overall, the rate of ad-
verse events was exceedingly low. There was
significant effort to mitigate the inherent biases
of retrospective chart review; however, two
significant limitations remained: abstractors
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were not blinded to outcomes or the research
questions, and the quality of raw data was de-
pendent on both the subjective assessment and
chart completeness by the paramedics provid-
ing care.

82. IMPACT OF ADVANCED LIFE SUPPORT VS.
BASIC LIFE SUPPORT PREHOSPITAL CARE FOR
ASTHMATICS ON EMERGENCY DEPARTMENT
LENGTH OF STAY AND ADMISSION RATES

Roxanne Nagurka, Eugene Varghese, Daniel
Mirau, Matthew Steenberg, Steven Keller,
Sandra Scott, Gregory Sugalski, Rutgers-New
Jersey Medical School

Background: Examine impact of ALS vs. BLS
care for patients where emergency calls were
for asthma/COPD exacerbations on ED length
of stay (LOS) and rates of admission. Meth-
ods: Conducted a retrospective cohort study
that examined the outcomes of University Hos-
pital (UH) EMS responses to asthma/COPD
exacerbations during a one-year period. Pa-
tients with respiratory emergencies were ran-
domly assigned to either ALS or BLS transport
based on availability of ALS units. Utilizing
dispatch data/chart reviews, we identified 54
asthma/COPD patients that were transported
to UH by BLS and 764 asthma/COPD pa-
tients transported by ALS. We matched patients
transported by BLS to two ALS asthma/COPD
patients based on their age within one year
and also matched them based on gender, race,
ethnicity, EMS response time, and type of res-
piratory disease. The ED charts of both BLS
and ALS patients were blinded and reviewed
for ED LOS times and admissions by an in-
vestigator with no knowledge of the patients’
prehospital course. Results: For patients trans-
ported by BLS, the mean ED LOS was 5 h
13 min ± 30 min (mean+ SEM). For patients
treated by ALS, the mean ED LOS was 6 h
27 min ± 28 min (mean+ SEM). A t-test com-
paring mean BLS to ALS ED LOS demonstrated
significant difference between the two groups (t
= 2.06, df = 53, p ≤ 0.04). A total of 22.2% of the
BLS patients vs. 34.3% of the ALS patients were
admitted. This difference did not reach statis-
tical significance (p ≤ 0.12). Conclusion: It is
generally thought that early administration of
nebulizer treatments, steroids, and other medi-
cations by ALS can provide symptomatic relief
and lead to better outcomes. When examining
ED LOS-ALS patients had significantly longer
ED LOS than BLS patients. Patients transported
by ALS were admitted more frequently than
those transported by BLS. Although the associ-
ated p-value was not significant, it approaches
a trend. This may be explained by a bias that
ED physicians/staff experience when seeing a
patient arrive via ALS. These patients may be
viewed as “sicker.” This could result in ALS pa-
tients receiving more extensive workups than
BLS patients. ALS patients receiving more neb-
ulized albuterol treatments than BLS patients
may explain this difference. If there is a con-
cern of iatrogenic hypokalemia, laboratory test-
ing may be requested and the time associated
with obtaining and receiving blood labs may
account for the ALS patients’ longer LOS in the
ED. Further study is needed to define the rea-
son for better outcomes for patients transported
by BLS for asthma and COPD exacerbations.

83. STEROIDS IN THE PREHOSPITAL MANAGEMENT
OF ACUTE ASTHMA AND COPD EXACERBATIONS
(SPAACE)

Chris Milligan, Michelino Mancini, Lakeland
HealthCare

Background: It is well established that the use
of systemic corticosteroids in acute exacerba-
tions of COPD (AECOPD) and asthma de-

crease treatment failures, improve FEV1, and
shorten hospital length of stay in patients not
requiring assisted ventilation. In our literature
review, we did not find a single study that
looked at the effect of EMS administration
of corticosteroids on Emergency Department
(ED) length of stay (LOS) or admission rates
for AECOPD.We found only a single study
looking at the effect on admission rates in
adults with asthma exacerbation.We hypothe-
sized that the use of prehospital corticosteroids
in the treatment of acute asthma/AECOPD will
decrease both the ED LOS as well as admis-
sion rates.This has the potential to greatly de-
crease associated hospital costs. Objectives: To
determine if EMS administration of steroids
in AECOPD/asthma will decrease admission
rates and ED LOS. Methods: We conducted a
prospective observational study of 644 consec-
utive patients, 18 years and older, presenting
to our system’s emergency departments from
June 2013–December 2014 via EMS with a di-
agnosis of acute asthma/AECOPD.The institu-
tional review board reviewed the study pro-
tocol and gave consent for the review of the
medical records.Of the 644 patients, 207 pa-
tients were excluded due to confounding com-
plaints or diagnosis that could change the LOS
or disposition, leaving 437 patients included in
the final analysis. Results: Overall 46% (n =
201) of patients were admitted (52 EMS group
[54.74%] vs. 149 hospital group [41.81%]).The
mean overall LOS for the study was 131 min
(n = 437).Overall LOS favored EMS admin-
istered steroids but not to statistical signifi-
cance (126.4, n = 95 vs. 132.57, n = 342 [p =
0.37]).LOS for discharged patients was longer
in the EMS group (135.7, n = 43 vs. 121.4, n
= 193 [p = 0.11]) but significantly favored the
EMS group for admitted patients (118.7, n =
52 vs. 147.1, n = 149 [p = 0.005]). Conclusion:
There was a non-statistically significant trend
toward decreased ED LOS for EMS administra-
tion of steroids in asthma and COPD exacerba-
tions. This trend was largely driven by the sta-
tistically significant decreased LOS for patients
who were eventually admitted to the hospital.

84. SURVEYING THE OPINION OF PENNSYLVANIA
CHIEFS OF POLICE TOWARDS OFFICERS CARRYING
AND ADMINISTERING NALOXONE

Paul A. Smyser, Jeffrey S. Lubin, Penn State
Hershey College of Medicine

Background: Recent legislation in Pennsylva-
nia has allowed law enforcement officers to ad-
minister naloxone (Narcan) to individuals in
an opioid overdose, with the goal of saving
lives by reviving victims before EMS crews ar-
rive on scene. Governmental pressure has been
subsequently placed on Chiefs of Police to put
naloxone programs into place. Our goal was to
survey Pennsylvania Chiefs of Police regard-
ing their level of concern toward the poten-
tial obstacles to having officers use naloxone,
and their overall opinion toward equipping of-
ficers with the medication. Methods: We cre-
ated an anonymous survey that was adminis-
tered to Chiefs of Police across Pennsylvania.
Questions in the survey asked about their level
of concern for four obstacles to police officer
administration of naloxone: correct identifica-
tion of situations in which to use naloxone, ag-
itation of overdose patients after receiving the
medication, cost of the medication, and the re-
sponsibility of departments to track each dose
of the medication. A fifth question asked them
the degree to which they agree that the benefits
of equipping officers with naloxone outweigh
the risks. All questions used a Likert scale
from 1 (Not Concerned/Strongly Disagree) to
5 (Very Concerned/Strongly Agree). The sur-
vey was administered both in person at the An-
nual Conference for the Pennsylvania Chiefs of

Police Association (PCPA) and online over the
PCPA listserv. Results: A total of 84 Chiefs of
Police responded to the survey. The potential
agitation of patients was their largest concern,
with 60% responding either a 4 or a 5 (Very
Concerned). The next largest concern was offi-
cers correctly identifying situations (42%), fol-
lowed by the cost of the medicine (38%) and the
administrative duties of the department (32%).
Overall, 60% of Chiefs said that they “Strongly
Agree” or “Agree” that the benefits of the pol-
icy outweigh the risks, while 23% indicated that
they “Strongly Disagree” or “Disagree.” Con-
clusion: The results indicate that although a
significant subset show concern for the afore-
mentioned obstacles, Chiefs of Police in Penn-
sylvania generally agree that the benefits of
equipping officers with naloxone outweigh the
risks.

85. POLICE ADMINISTRATION OF INTRANASAL
NALOXONE: PROGRAM IMPLEMENTATION AND
ONE-YEAR FOLLOW-UP

Rian E. Fisher, Daniel P. O’Donnell, Bradley
Ray, Daniel E. Rusyniak, Indiana University
Department of Emergency Medicine

Background: Opioid overdose rates continue to
rise at an alarming rate; however, nearly all of
these deaths may be prevented by the timely
administration of naloxone. One of the meth-
ods used to combat this epidemic is the ad-
ministration of naloxone by law enforcement.
Many cities have implemented police naloxone
administration programs, but there is a min-
imal amount of research examining this pol-
icy. The following study describes the imple-
mentation of a police naloxone program in In-
dianapolis, IN and examines data from a one-
year follow-up on police officers use of nalox-
one. We describe the most common indica-
tions for police administration, patients’ re-
sponses to the administration, and need for ad-
ditional EMS intervention. This study also ex-
amines key law enforcement questions such
as the requirement for arrest, immediate de-
tention, or voluntary transport to the hospi-
tal. Methods: After initial training on opioid
overdose recognition and naloxone adminis-
tration, officers were equipped with intranasal
naloxone kits. All police officer administrations
were reviewed from April 2014 to June 2015
(N = 95). Data abstraction focused on the in-
dication for administration, response to admin-
istration and subsequent requirement for im-
mediate detention, arrest, or voluntary trans-
port of the patient to the hospital. Results:
Nearly all of the officers reported administering
naloxone because the observed case was uncon-
scious, cyanotic, and/or not breathing (98.9%).
Of those administrations, most patients had a
positive response of either returning to con-
sciousness (60.0%) or spontaneously breathing
(21.1%). Furthermore, the majority of patients
were transported voluntarily to the hospital
(83.2%), though some required involuntary de-
tention (n = 2) or were arrested (n = 12). Lastly,
there were no recorded untoward events (i.e.,
violence) in the police uses of naloxone. Con-
clusion: Administration of intranasal naloxone
by police allows for early intervention that is
both safe and effective, without an overwhelm-
ing amount of immediate detentions or arrests
subsequently. As the distribution of naloxone to
police officers begins to increase across the U.S.,
it is important to continue to investigate its im-
pact on patients. Moving forward, further re-
search is needed on whether the early adminis-
tration of naloxone by police improves outcome
when compared to EMS administration.

86. FIRST YEAR REPORT OF A STATEWIDE
IMPLEMENTATION OF A COLLABORATIVE
PROGRAM FOR LAW ENFORCEMENT NALOXONE
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TO TREAT OPIOID OVERDOSE

Michael W. Dailey, Kirsten A. Rowe, Sharon
Stancliff, Emma Furlano, Jennifer Gibson-
Chambers, Joshua Vinehout, Valerie A.
White, Mark Hammer, Richard Cotroneo,
Daniel O’Connell, John Leung, Albany
Medical College

Background: Law enforcement officers (LEO)
are on constant patrol in the community and
have proven to be a valuable link in survival
from cardiac arrest. They may serve a similar
important role in opioid overdose. Intranasal
(IN) naloxone administration is an accepted
off-label treatment, removes hazard to person-
nel from sharps injury and is the safest way
of adding opioid overdose treatment to the
scope of practice for the LEO. We report the
results of New York’s statewide collaborative
program to train and equip law enforcement of-
ficers to treat opioid overdose. The training pro-
gram prepared LEO to administer IN naloxone
in cases of suspected opioid overdose. These
results demonstrate the results of the first 12
months of the statewide initiative. Methods:
Law enforcement departments from across the
state were encouraged to participate. There was
no cost for participation. Training took approx-
imately 1 h. Each utilization was followed up
with completion of a Naloxone Quality Im-
provement Use Form. Results: Over 400 law
enforcement departments and over 7,000 offi-
cers received the training in the first 12 mon.
This project has resulted in over 474 overdose
reversals by 137 different departments. Nearly
50% of the time LEO are on scene >5 min be-
fore EMS personnel, and in 30% this interval is
>10 min. There was no actual hazard to per-
sonnel noted in case review. No adverse out-
comes to patients were noted. Conclusion: This
study demonstrates that a brief training pro-
gram allows LEO to successfully participate in
an opioid overdose treatment program. It also
demonstrates the significant public health ben-
efit because LEO are on the scene far in advance
of EMS. As reversal of opioid overdose is a time
sensitive intervention, lives are being saved.
Given the significant public health and individ-
ual health benefits of being able to reverse an
opioid overdose, and safety of the IN admin-
istration of the medication, this should pave
the way for more wide-spread use of IN nalox-
one by appropriate trained law enforcement
agencies.

87. VARIABILITY IN THE TREATMENT OF
HYPOGLYCEMIA IN EMS PROTOCOLS IN THE
UNITED STATES: IS THERE A STANDARD OF CARE?

Paul S. Rostykus, Jamie Kennel, Kristian
Adair, Micah FIlinger, Ryan Palmberg, Amy
Quinn, Jonathan Ripley, Mohamud Daya,
Department of Emergency Medicine, Oregon
Health & Science University

Background: In many industries, limiting vari-
ability has been linked to a reduction in errors.
A minimal amount is known about the vari-
ability of treatment processes in the EMS in-
dustry. Objectives: To examine the variability
for the treatment of hypoglycemia in a sam-
ple of EMS protocols in the U.S. Methods: We
reviewed EMS protocols from 2 sources: URL
links on the website www.emsprotocols.org
and from the 50 largest populated cities in
the U.S. We used a structured data collection
tool to abstract information from EMS proto-
cols regarding blood glucose treatment thresh-
olds, glucagon use, IV or IO administration
of hypertonic dextrose, post-treatment CBG or
GCS follow-up, and the presence of a policy
permitting non-transport of selected patients.
Descriptive statistics, ANOVA and Kruskal-
Wallis test were used to summarize the find-

ings. Results: Protocols were retrieved from
185 EMS agencies of varying sizes distributed
across the U.S. The mean threshold level for
adults was 65.9 mg/dl (SD 9.5 mg/dl, range
50–120 mg/dl) for adults, 62.9 mg/dl (SD
7.7 mg/dl, range 40–100 mg/dl) for pediatric
patients, and 54.7 mg/dl (SD 10.8 mg/dl, range
30–80 mg/dl) for neonates, which are different
(p < 0.0001).Both the median and mode blood
glucose thresholds for the treatment of hypo-
glycemia was 60 mg/dl for patients of all ages.
Almost all (97%) of the protocols reviewed al-
lowed for the use of glucagon, if vascular ac-
cess could not be rapidly obtained. Of the 185
protocols, 66% specified the administration of
hypertonic dextrose IV or IO and 34% speci-
fied IV use only. Patient follow-up using CBG
only was noted in 31% of the protocols, both
CBG and GCS in 32% of the protocols, GCS only
in 4% of the protocols, and follow-up was not
specified in 33% of the protocols. A specific pol-
icy allowing for the non-transport of select pa-
tients whose hypoglycemia was corrected was
noted in slightly more than half (52%) of the
protocols. Conclusion: In the U.S., EMS pro-
tocols for the treatment of hypoglycemia vary.
Further studies are required to determine the
factors underlying this variability and the ef-
fects on patient outcomes.

88. EMERGENCY MEDICAL SERVICES (EMS)
ASSIST-REQUIRING HYPOGLYCEMIA AND TYPE 1
DIABETES IN SOUTHWEST ONTARIO

Michael Peddle, Selena Liu, Heather Reid,
Melanie Columbus, Jeffrey Mahon, Adam
Dukelow, Tamara Spaic, Southwest Ontario
Regional Base Hospital Program/London
Health Sciences Centre

Background: Hypoglycemia is a common treat-
ment consequence in diabetes mellitus (DM)
and the second most common cause of Emer-
gency Department (ED) visits for adverse drug
events. Prior studies have examined the rates
of ED visits and inpatient hospitalizations for
hypoglycemia. These represent only a small
proportion of severe hypoglycemic events, as
many do not present to hospital. To date, there
have been no Canadian population-based stud-
ies examining the rates of EMS assist-requiring
hypoglycemia in DM patients in the prehospi-
tal setting. Objectives: To determine the preva-
lence and describe the EMS assist-requiring hy-
poglycemia in DM patients in Southwestern
Ontario. Methods: A population-based retro-
spective cohort study was conducted on all
EMS calls for diabetic emergency from 2008–14
in Southwestern Ontario, Canada. Data was
extracted from the electronic ambulance call
records for 11 EMS services in the region. Re-
sults: There were 9,265 EMS calls for a di-
abetic emergency (mean age 59 ± 20 years,
57% male, 82% DM). For 223 calls (2.4%) pa-
tients were younger than 19 years of age. The
mean blood glucose level on presentation was
2.49 ± 1.02 mmol/L and 2,116 (24%) call sub-
jects had initial GCS score less than 9. Treat-
ment (intravenous glucose or IM glucagon)
was given in 7,126 (77%) calls.There were
3,884 (51%) hypoglycemia episodes with doc-
umented insulin use and 1,436 (19%) docu-
mented oral hypoglycemia agents use. Between
2008 and 2014, rates of calls increased by 7.4%
(p < 0.0001). Prevalence of hypoglycemia calls
during the study period was estimated at 189
per 10,000 diabetes patients per year. In 2,297
(24.8%) instances, the patient refused transport
to the ED. Conclusion: The rates of EMS assist-
requiring hypoglycemia are almost double the
rates of hospitalization/ED visits for acute DM
complications in our region. Many life threat-
ening episodes of hypoglycemia may go unre-
ported and subsequently not followed by the
patient’s primary health care provider. Fur-

ther assessment and proper education follow-
ing those episodes may help decrease the rate
of severe hypoglycemia.

89. A NATIONAL DESCRIPTION OF KETAMINE USE
IN THE PREHOSPITAL SETTING

Remle P. Crowe, Melissa A. Bentley, Sarah Sir-
ajuddin, Reed Smith, Paul Dangerfield, Geoff
Shapiro, Christopher Wanka, Babak Sarani,
National Registry of EMTs

Background: Due to its powerful analgesic
and sedative properties and low frequency
of adverse effects, the use of ketamine in the
prehospital setting has grown. There is no
national estimate for the prevalence of ke-
tamine use and its applications by paramedics
in the U.S. Objectives: To describe the use of
ketamine by nationally certified paramedics
including protocols, indications, and perceived
adverse events. Methods: A focused census
survey of nationally certified paramedics
was conducted electronically in July 2015.
Only respondents who reported “patient care
provider” as their primary role were included
in these analyses. Military paramedics were
excluded. Descriptive statistics were calcu-
lated. Results: Responses were received from
13,307 (20.6%) paramedics and 10,212 met
inclusion criteria. About one-third (32.0%) of
respondents reported that their protocols allow
the use of ketamine, with 65.3% of protocols
allowing use in adult and pediatric patients.
Of those with protocols permitting ketamine
use, about three-fourths (72.2%) were allowed
to administer ketamine for rapid sequence
induction (RSI), followed by chemical restraint
or sedation (70.9%), pain management (55.1%),
and procedural sedation (30.8%). The most
commonly authorized route for ketamine
administration was intravenous (94.1%),
followed by intramuscular (65.0%). One-third
(32.9%) of respondents reported never having
administered ketamine, while 35.4% had given
the drug five or more times. Most paramedics
(96.1%) reported that ketamine successfully
accomplished the necessary intervention and
most (95.1%) said they would use the drug
again. Few reported adverse events after
administering ketamine (14.3%) and 8.3% said
that an adverse event led to a negative patient
outcome. Reported adverse events associated
with ketamine use included emergence reac-
tions (30.0%), respiratory depression (28.8%),
excessive salivation (20.1%), myoclonic ac-
tivity (9.9%), nausea with vomiting (9.9%),
laryngospasm (7.0%), and nausea without
vomiting (6.4%). Conclusion: This study serves
as a baseline for the prevalence of ketamine
administration in the prehospital setting by
nationally certified paramedics. About one-
third of paramedics were authorized by their
protocols to administer ketamine in the pre-
hospital setting. The most frequently permitted
indications for ketamine administration in the
prehospital setting were RSI and chemical
restraint or sedation. Few paramedics reported
adverse events associated with ketamine
use.

90. EFFECT OF ON-LINE MEDICAL DIRECTION ON
CONGESTIVE HEART FAILURE TREATMENT WITH
FUROSEMIDE

Christian Knutsen, Jeffrey Siegler, William S.
Dukes, William Grant, Derek Cooney, SUNY
Upstate Medical University

Background: When furosemide is available as
a standing order protocol, paramedics have
been shown to often inappropriately adminis-
ter it to patients without congestive heart fail-
ure (CHF). Improved patient treatment may
be realized by requiring furosemide admin-
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istration to have a medical control order.
Objectives: The purpose of this study was to
examine the effect of requiring a medical con-
trol order on the frequency and appropriate-
ness of furosemide administration. The study
was conducted before and after a regional pro-
tocol requiring a medical control order was
implemented. Methods: Patients treated with
furosemide by Rural Metro Medical Services in
Syracuse, New York, and transported to local
hospitals over a 25-month period were iden-
tified by a retrospective review of prehospi-
tal medical records. Hospital records were re-
viewed to determine if EMS treatment with
furosemide was: appropriate (CHF was diag-
nosed), inappropriate (no CHF diagnosed, and
there was no diagnosis of pneumonia or sepsis
and no IVF above KVO given), or potentially
harmful (diagnosed with pneumonia or sepsis
without CHF or treated with IVF above KVO).
Results: A total of 67 cases were included for
study.Furosemide was given 58 times when
available as a standing order and only 9 times
when a medical control order was required.
During the standing order period, furosemide
use was appropriate in 67% (39) of cases, inap-
propriate in 17% (10) of cases, and was poten-
tially harmful in 15% (9) of cases. When given
with a medical control order, furosemide use
was appropriate in 56% (5) of cases, inappro-
priate in 11% (1) of cases, and was potentially
harmful in 33% (3) of cases. Conclusion: Mov-
ing furosemide from a standing order to requir-
ing a medical control order greatly decreased
paramedics’ use in prehospital CHF treatment,
either from increased focus on nitrates and res-
piratory support or from the barrier of an ex-
tra step required for use. The change, however,
did not help improve patient care. Requiring
a medical control order actually decreased the
percent of cases when furosemide was appro-
priately used and increased the percentage of
use when potentially harmful in our small sam-
ple group.

91. WHAT IS THE CURRENT PERCEPTION OF THE
CULTURE OF SAFETY IN A GROUP OF PARAMEDIC
SERVICES IN ONTARIO?

Philip Moran, James Harris, Yuval Bitan, Cen-
tral East Prehospital Care Program

Background: Patient safety culture represents
the environment perceived by paramedics re-
garding safety, both for self and the pa-
tient, in the work environment.There are mul-
tiple factors involved in this, and a num-
ber of domains have previously been created
and validated in prehospital care by Dr. P.
Daniel Patterson.These include Safety, Team-
work, Stress Recognition, Perceptions of Man-
agement, Working conditions, and Job Satis-
faction. Objectives: The purpose of this study
was to determine the current perception of
the culture of safety in EMS in the 6 agencies
within our base hospital program. Methods: A
questionnaire with 43 questions covering the
6 domains previously mentioned and one ad-
ditional domain (Equipment Design) was ad-
ministered anonymously to all paramedics in
an Ontario Prehospital Care Program between
September and December of 2014. All ques-
tions were scored using a Likert scale of 1–5.
A positive score was determined to be a 4
or 5 on the scale. Scores were tallied for all
paramedics and then for each of the six services
separately, given that the management of each
was independent, and two of the services were
much larger and would skew the data for the
smaller services. Results: A total of 904 surveys
were completed out of 1,224 paramedics.For
Safety Climate, there were 12% positive re-
sponses. Teamwork Climate had 9% positive
responses.Stress Recognition was 47%. Percep-
tions of Management was 33%. Working Condi-

tions was 17%. Job Satisfaction was 58%. Equip-
ment Design was 2%. Conclusion:The overall
perception of the culture of safety among the
paramedics in the Prehospital Care Program
studied is poor. Individual areas must be iden-
tified within each domain and targeted for im-
provement so that the safety of both patients
and paramedics can improve.

92. SLEEP-WAKE PATTERNS OF AIR-MEDICAL
CLINICIANS: A PROSPECTIVE COHORT STUDY

P. Daniel Patterson, Charity G. Moore, Francis
X. Guyette, Doug Swanson, Howard Werman,
Jack M. Doman, Denisse Sequeira, Linda
Hines, Karen Swecker, Eileen Frazer, Daniel J.
Buysse, Carolinas Medical Center, Department
of Emergency Medicine

Background: Air-medical clinicians are shift
workers and therefore at risk of poor sleep
health, fatigue, and fatigue-related safety out-
comes. Objectives: We sought to explore the re-
lationships between sleep-wake patterns, shift
work, and alertness among air-medical clin-
icians. Methods: We designed a multi-site,
prospective cohort study of air-medical clin-
icians employed at 3 air-medical systems lo-
cated in 3 of 4 U.S. Census regions (South,
Northeast, and Midwest). Goal enrollment was
set at 158 beginning May 2015. Eligibility cri-
teria include: 1) age >18 years; 2) work clini-
cally as a prehospital clinician; and 3) work 12
or 24-hour shifts. Clinicians completed reliable
and valid measures of sleep health at baseline,
a daily shift and sleep diary for 14-days, rated
daily sleep quality and recovery between shifts,
wore a wrist actigraph for objective sleep/wake
measurement, and completed computerized
psychomotor vigilance tests (PVTs) at the start
and end of a minimum of 1-shift (max 5-shifts).
We report preliminary findings on 19 partici-
pants. Results: Baseline sleep quality measured
by the Pittsburgh Sleep Quality Index (PSQI)
was poor for 63% of participants (Mean PSQI
= 6.5, SD 2.5). Daytime sleepiness measured by
the Epworth Sleepiness Scale (ESS) was “situ-
ational” or “excessive” for 10% of participants
(Mean ESS = 6.7, SD 3.1). Fifty-two percent
of participants were classified as fatigued at
baseline based on the Chalder Fatigue Ques-
tionnaire. During the 14-day study period, the
mean number of shifts per participant was 6.5
(SD 2.4) and mean shift duration was 15.2-h
(SD 5.3). Mean number of hours off between
shifts was 31.2-h (SD 27.8) and mean self-rated
inter-shift recovery was 3.8 (SD 1.1; where 0
= Not Recovered At All, and 5 = Fully Re-
covered Mentally & Physically). Mean hours of
sleep during the study period was 6.5-h (SD
1.4). Mean self-reported hours of sleep in the
24-h before a shift was 7.1 (SD 1.2) and 6.8 (SD
1.3) in the 24-h after a shift. Conclusion: Fu-
ture work will examine the relationships be-
tween sleep-wake patterns, shift work patterns,
shift duration, and alertness at the start and
end of shifts. Findings will inform the design
of fatigue risk management programs for air-
medical clinicians.

93. ACCURACY OF LINKING EMS RECORDS TO
THE EMERGENCY DEPARTMENT USING SOCIAL
SECURITY NUMBERS

Colby S. Redfield, Abdulhakim Tlimat, Ed-
ward Ullman, Larry A. Nathanson, Steven
Horng, Beth Israel Deaconess Medical Center

Background: Patient Care Reports from EMS
provide useful information to emergency de-
partment providers including initial presen-
tation, EMS treatments, as well as condition
of the home environment. As EMS agencies
switch from paper patient care records to elec-
tronic patient care reports (ePCR), new strate-

gies will be needed to ensure that this clinical
data is available to providers in a timely fash-
ion, specifically automated algorithms to match
ePCRs to emergency department records. In-
correct matches, both false positive and false
negatives, can potentially negatively impact
patient care. One proposal is using a patient’s
social security number (SSN) to match patient
records. Objectives: To determine if SSN alone
can be used to match EMS records with emer-
gency department records. Methods: This was
a retrospective cohort study of all consecutive
patients brought in by a single EMS agency
to the emergency department from 4/18/2015
to 6/14/2015. The study took place at an aca-
demic level 1 trauma center with annual ED
volume of 57,000. We evaluated the perfor-
mance characteristics of linking ePCRs to ED
records using a patient’s SSN alone. A single
reviewer obtained a gold standard match by
manually matching all patients’ ePCRs to their
emergency department record. A second re-
viewer then independently reviewed 471 pa-
tients (43.8%) to provide an agreement statistic.
Descriptive statistics with confidence intervals
as well as a kappa agreement statistic were cal-
culated using JMP Pro 11. Results: A total of
1076 ePCRs were submitted by EMS, of which
805 had a SSN recorded. The kappa agreement
statistic between the primary and secondary
reviewer was 1. Compared to the gold stan-
dard, record linkage using social security alone
had a sensitivity of 68% (65.1%–70.8%), speci-
ficity = 99.9% (99.9%–100.0%) PPV = 99.9%
(99.2%–100%) and NPV = 97.8% (97.5%–98%).
One false positive linkage occurred when a
spouse’s SSN was incorrectly entered for the
patient. Conclusion: Although the record link-
age algorithm using SSN alone is very specific,
but not very sensitive. Further studies should
be conducted to utilize additional identifiers
to recover patients whose records cannot be
matched by SSN alone.

94. DOES A FOCUSED EDUCATION PACKAGE
IMPROVE PARAMEDIC COMPLIANCE WITH
REFUSAL OF SERVICE DOCUMENTATION?

Philip Moran, James Harris, Central East
Prehospital Care Program

Background: Refusal of service in prehospi-
tal care can sometimes result in a negative
outcome for patients.Proper documentation of
the refusal is essential, both as a guide for
paramedics in obtaining proper informed con-
sent and for medico-legal purposes. In Ontario,
documentation of a refusal must include: (1)
completion of a capacity assessment, (2) signa-
ture of the patient/ designated decision maker,
(3) witness to the signature, and (4) signatures
of both attending paramedics.Dates and lo-
cations must also be documented.Compliance
with completion is historically poor. Objec-
tives: The purpose of the study was to deter-
mine if a focused education package delivered
to all paramedics in a Prehospital Care Pro-
gram in Ontario would improve completion
rates of the documentation for refusal of ser-
vice calls. Methods: All refusal-of-service calls
in the six paramedic programs within our base
hospital program during the month of Febru-
ary, 2014 were reviewed and screened by 2
separate reviewers for completion of all of the
required datasets on the ambulance call re-
ports. Any disagreement was reviewed by a
third assessor.Any missing data was consid-
ered an incomplete documentation.The educa-
tion package was delivered during CME to all
services in March 2014.In July, 2014, all refusal
calls were reviewed again and the proper com-
pletion rate was compared to that in Febru-
ary.A chi-squared analysis of the results was
performed to determine significance. Results:
There were 112 properly completed refusals in
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the first phase and198 were incomplete (63.9%
incomplete) and in the second phase there were
252 properly completed refusals and 160 were
incomplete (38.8% incomplete).The difference
was statistically significant (p < 0.05). Conclu-
sion: A single education package significantly
improved completion rates of the refusal of ser-
vice sections of ambulance call reports. A re-
peat analysis will be performed in July 2015
to assess whether this rate persists with time.
The completion of the documentation is recog-
nized to be a surrogate for the proper explana-
tion of the consequences of a refusal of service
and there could still be an improper explana-
tion of these consequences.

95. FACTORS PREDICTING MORBIDITY AND
MORTALITY ASSOCIATED WITH PREHOSPITAL
“LIFT ASSIST” CALLS

Matthew Davis, Lauren Leggatt, Melanie
Columbus, Adam, Dukelow, London Health
Sciences Center

Background: When an individual requires as-
sistance with mobilization, emergency medi-
cal services (EMS) may be called.Iftreatmentis
not administered andthe patientis not trans-
ported to hospital,it is referred to asa”Lift As-
sist” (LA) call. We have previously shown that-
LAcalls are associated withmorbidity and mor-
tality. What places patients at an increased risk
for morbidity and mortality is not yet known.
Objectives: To determine factors that are asso-
ciated with increased risk of 14-day morbidity,
determined by an ED visit or hospital admis-
sion, and mortality in LA calls. Methods: All
LA calls from a single EMS agency were col-
lected over a one-yearperiod (Jan–Dec 2013).
These calls were linked with hospital records
to determine if LA patients had a subsequent
visit to the emergency department (ED), admis-
sion, or death within 14 days. Logistic regres-
sion analyses were run to predict ED visit or
hospital admission within 14 days of the LA
call from patients’ age, gender, co-morbidities
and vital signs attheinitial LA call. Results:
Of42,055 EMS calls,808 (1.9%) were LA calls.
There were 169 (20.9%) ED visits, 93 (11.5%)
hospital admissions, and 9 (1.1%) deaths within
14 days of a LA. Patient age > 61(p = 0.001)
and an Ambulance Call Record (ACR) miss-
ing at least 1 vital sign (p = 0.017) signifi-
cantly predicted hospital admission.There was
a 10% increase in risk of ED visit and hos-
pital admission for every 10 year increase of
age after the age of 61.Of the 96 patients with
at least 1 missing vital sign,14 (14.5%) were
coded as patient refusals. The sample size was
too small todeterminepredictors for mortality.
Conclusions:Patients at risk for morbidity are
older than 61 years of ageand haveco-existing
cardiac disease. Patients who are greater than
61 years of age andhad at least one missingvital
sign on theACR were more at risk for hospital
admission.

96. HUMAN FACTORS EVALUATION OF A NEW
AMBULANCE PATIENT COMPARTMENT

Ian E. Blanchard, Greg Hallihan, Mathew
Wilkins, Katelyn Wiley, Nancy Clayden, Mike
Plato, Jeff Caird, Alberta Health Services and
the University of Calgary

Background: Ensuring paramedic safety while
facilitating access to patients and equipment
is a fundamental design challenge. Few obser-
vational studies have described the interaction
among paramedics, patients, and compartment
design during basic and advanced life support
care. Objective: Describe paramedic behavior
and interactions in a newly designed ambu-
lance patient compartment during standard-
ized patient scenarios. The study setting is a

provincial EMS system serving a population of
4 million people in a 660,000sq/km area, re-
sponding to 400,000 calls per year, using 400
ambulances. Methods: The patient compart-
ment was equipped with portable audio and
video equipment to record paramedics treat-
ing a simulated patient. The patient progressed
through an anaphylactic scenario, which re-
quired basic and advanced life support care
from all participants. When transport was re-
quired, the ambulance was driven on a closed
track following a standardized route. Patterns
of interaction among providers, patients and
equipment were analyzed using Noldus Ob-
server XT (v.11.5) and SPSS (v.19). In addi-
tion, an online survey and structured post
scenario debriefing were completed to elicit
paramedic perceptions of the ambulance de-
sign. Results: A total of 101 paramedics partic-
ipated in 47 scenarios, which lasted, on aver-
age, 28 min. A behavioral taxonomy was devel-
oped and applied to specific paramedic activi-
ties resulting in 9,810 coded interactions. Dur-
ing transport, paramedics were seated 65% of
the time and used seatbelts for 3% of the time.
Paramedics stood with less than three points
of contact for 28% of the time while in mo-
tion. Providers were observed climbing over
cabling or tubing 184 times and were entan-
gled 23 times. Paramedics seated in the primary
attendant chair and CPR chair used designed
workspaces during 24% and 35% of the sce-
nario respectively; otherwise workspaces were
improvised including on the patient. Survey re-
sponses (N = 544) indicated that 28% of re-
spondents agreed that the new ambulance de-
sign was better than previous designs, while
60% disagreed. Conclusion: Systematic obser-
vations of provider, patient and compartment
interactions indicate a number of trade-offs be-
tween care delivery (equipment and patient ac-
cess) and provider safety (seated, restrained,
and facing forward). Evidence-based ambu-
lance design recommendations were developed
that sought to balance provider safety and care
delivery.

97. LEAVING EMS: A LONGITUDINAL ASSESS-
MENT

Melissa A. Bentley, Remle P. Crowe, Roger
Levine, National Registry of EMTs

Background: While the number of EMS
providers leaving the profession has been pre-
viously quantified, no known national longi-
tudinal estimates exist examining career attri-
tion and factors associated with exiting the pro-
fession. Objectives: 1) Quantify the number
of EMS providers that left the profession and
2) Describe important factors related to leav-
ing the profession. Methods: Data were ob-
tained from the second Longitudinal EMTs At-
tributes and Demographics Study.Newly na-
tionally certified EMTs and paramedics were
recruited in 2013 to participate in this 10
year study. The annually-administered ques-
tionnaire contained previously validated work-
life characteristics, demographics, items related
to leaving EMS, and likelihood of returning
to the profession. Descriptive statistics were
calculated. Results: In 2013, 2,615 EMTs and
paramedics were recruited into the longitudi-
nal study with 98.6% responding in 2013, 48.5%
in 2014, and 41.0% in 2015.Between 2013 and
2015, 159 (11.3%; 88 in 2014 and 71 in 2015)
EMS providers left the profession and 16 (1.1%)
left and subsequently returned. These attrition
rates are lower than those of other professions
including nursing (19%), police (28%), and cor-
rectional officers (45%).Of those who left EMS,
44.8% worked for private services, 23.0% for
fire departments, 18.4% for other service types,
and 13.8% for hospitals. With respect to fac-
tors for leaving the profession, number of hours

worked was the most important (58.1%), fol-
lowed by the desire to pursue further educa-
tion (57.7%), desire for better pay and bene-
fits (57.7%), lack of advancement opportuni-
ties (53.5%), dissatisfaction with organization
management (51.2%), desire for career change
(41.0%), lack of flexible schedule (39.5%), ill-
ness, injury or disability (39.5%), and moving
to new location (35.7%). Of individuals who
reported illness, injury or disability an impor-
tant factor for leaving, seven (20.5%) reported
that their illness, injury or disability was a
result of their EMS job. Lastly, 51.7% of in-
dividuals who left the profession stated that
they would definitely or probably return to
EMS in the future. Conclusions: This study
found EMS attrition is low compared to other
professions. However, attrition was only as-
sessed over a two year time period. Future
efforts should continue to quantify attrition
in EMS and identify factors associated with
leaving.

98. STRESS AND SAFETY IN EMS: HOW WORK-
RELATED STRESSES AND FATIGUE RELATE TO
SAFETY OUTCOMES

Elizabeth A. Donnelly, Paul Bradford, Cathie
Hedges, Matthew Davis, Doug Socha, Emilee
Winter, University of Windsor

Background: Extant research has linked fa-
tigue to safety-related outcomes in EMS per-
sonnel. Specifically, fatigue has been tied to
an increased risk of paramedic injury, behav-
iors that may compromise patient and provider
safety, and medical errors. However, a mini-
mal amount is known about how other types
of workplace stress, including organizational
stress (the stress of working in a particular or-
ganization) and operational stress (stress asso-
ciated with the provision of EMS services), crit-
ical incident stress (stress associated with pa-
tient care), and post-traumatic stress may in-
fluence patient and provider safety. Objectives:
The purpose of this study was to assess the in-
fluence of these workplace stressors on safety
outcomes. Methods: An online survey was con-
ducted with eight EMS services with a 41% re-
sponse rate (n = 664). Respondents reported
levels of operational and organizational chronic
stress, critical incident stress, post-traumatic
stress symptomatology (PTSS), fatigue, safety
outcomes, and demographic characteristics. T-
tests and chi-square analyses were used to as-
sess for significant differences. Results: In this
sample, 75% of paramedics reported being in-
jured, 95% reported safety compromising be-
haviors, and 72% reported making medical er-
rors in the past three months. Paramedic in-
jury and safety compromising behaviors were
significantly related to operational stress (p <
0.01), organizational stress (p < 0.01), critical
incident stress (p < 0.01), and post-traumatic
stress (p < 0.01). In contrast, most of the
stress variables (organizational stress, opera-
tional stress, critical incident stress, and PTSS)
were significantly related to medical errors.
The odds of reported injury among fatigued
paramedics was significantly higher (OR = 2.8,
95% CI 1.9, 4.3), as were safety compromising
behaviors (OR 5.3, 95% CI 2.1, 13.2), and med-
ical errors (OR 1.5, 95% CI 1.1, 2.2). Few sig-
nificant differences were noted in safety out-
comes by demographics (years in EMS, level
of certification, gender). The only noted differ-
ence was respondents with ≥10 years in EMS
reported making fewer errors (OR 0.6, 95% CI
0.4, 0.9). Conclusion: These findings indicate
that fatigue, chronic stressors, critical incident
stressors, and post-traumatic stress might influ-
ence patient and provider safety. More investi-
gation is needed to clearly elucidate the relative
contributions of each type of stress on safety
outcomes.
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99. NEUROCOGNITIVE ENHANCEMENT SUBSTAN-
CES USE IN EMERGENCY MEDICAL SERVICES
PERSONNEL

Thomas J. Murphy, Gerard Demers, Michael
Darracq, Naval Medical Center San Diego

Background:Neurocognitive enhancement
substances (NCES), notably caffeine and
other mild stimulants, are ubiquitous in
modern life.Shift workers use these substances
to mitigate disruption of their circadian
rhythms.NCES use has been studied in a num-
ber of professions- nurses, medical students,
medical residents, college students, dance club
revelers, locomotive conductors (and their
spouses), but not, as yet, emergency medical
service (EMS) providers. Objectives: As more
interest develops about the health effects of
these substances, we sought to define the use
and perceptions in our EMS community. Meth-
ods: Anonymous 16-question NCES surveys
were distributed to a convenience sample of
EMS personnel during community and agency
meetings and after patient delivery. The survey
queried consumption of and personal beliefs
regarding NCES. Results: A thousand surveys
were distributed with 716 surveys returned
(71.6% responses) from 19 distinct federal
and civilian EMS agencies. Respondents were
predominantly male (N = 617; 86%) and the
average age was 35 years (range 18–68 years).
We found use is high: 69% reported daily use,
63% used marketed “Energy Drinks,” 31%
used coffee/tea, and 8% took prescription med-
ications.Very few substances were used alone;
72% took several NCES in combination.The
most cited reasons for NCES use was staying
awake and to increase energy for recreational
activities.Although 61% believe their job
performance benefited, 74% did not believe
these products were required for satisfactory
job performance.A total of 57% believed
NCES had minimal to no risk to their health,
although 52% reported side effects overall,
17% stopped taking NCES because of side
effects, and 3% had sought medical attention
for side effects.This was a convenience sample
that may affect obtained results. Conclusion:
NCES use has a high prevalence in the EMS
community.Three-quarters of our surveyed
population consume some sort of caffeinated
product on a daily basis and almost 10% used
alternate substances. Two-thirds consider the
risk to their long-term health low, and while
over half report side effects, few providers
have quit. Further study is needed to identify
culture of NCES use, circadian sleep, and per-
formance with the ultimate objective of making
this important and dangerous job a little
safer.

100. PREHOSPITAL CLINICAL PERFORMANCE
MEASURES: AN ANALYSIS OF A NATIONAL
COMMERCIAL EMR DATASET

Jeffrey L. Jarvis, Dustin Barton, Williamson
County EMS

Background: Performance in EMS has tradi-
tionally been defined in terms of response
times. Clinical benchmarks have been sug-
gested but have not been well-defined, nor
has any baseline data been presented. Work-
ing with a large, national electronic patient care
record (ePCR) vendor (ESO Solutions), we sug-
gest definitions for these measures and provide
data to provide a starting place for compar-
ison and improvement. Methods: We pulled
data from calls by consenting agencies between
8/1/2010 and 7/31/2015. We looked at only
9-1-1 responses for all measures and excluded
BLS agencies where appropriate. Our defini-
tions were as follows: 1) Time to First Defibril-
lation: Dispatch to first defibrillation times for

all arrests with an initial shockable rhythm, 2)
Patients over 34 with non-traumatic chest pain
who received both a 12 lead and aspirin, 3) Pa-
tients with status epilepticus receiving abenzo-
diazepine, and 4) Asthmatics with either a res-
piratory rate > 30 or an SaO2 200 and either
a respiratory rate >30 or SaO2 <90 who re-
ceived CPAP. Results: Data was analyzed from
609 agencies in 37 states serving over 22 mil-
lion patients with over 2 million annual calls.
The average time to first shock was 11.6 min for
5,430 patients (90th percentile 19.4 min, 13.7%
<5 min). A total of 40.2% of 292,113 chest pain
patients received aspirin and an ECG. A total
of 56% of 4,967 seizing patients received a ben-
zodiazepine. 74% of 10,234 asthma patients re-
ceived a beta agonist. The average scene time
for trauma patients was 17.6 min (90th per-
centile 29.0 min, 15.6% <10 min) for 7,007 pa-
tients. 57.2% of 1,446 CHF patients received
CPAP. Conclusion: We provide a baseline from
a large dataset for comparison when bench-
marking clinical performance measures. There
are several limitations. There were no charts
reviewed and thus no context for this data.
There are many agencies represented and it is
likely there were varying data definitions used.
Additionally, it was not possible for technical
reasons to exclude patients with allergies to
the studied medications, nor did we exclude
trauma patients needing extrication.

101. PREHOSPITAL PROVIDERS’ UTILIZATION OF
ONLINE MEDICAL EDUCATION RESOURCES AND
SOCIAL MEDIA

Jeremiah T. Escajeda, Christian Martin-Gill,
University of Pittsburgh, Department of Emer-
gency Medicine

Background: Free online medical education
has become increasingly available over the
past decade, predominantly among emergency
medicine and critical care physicians. Many of
these online resources are based through social
media platforms and easily accessible to Emer-
gency Medical Services (EMS) providers. Ob-
jectives: We sought to measure EMS providers’
current utilization of online medical educa-
tion and social media, as well as their inter-
est in use of these resources for continuing
medical education. Methods: A 13-question pa-
per survey was distributed to EMS providers
at a regional state EMS educational confer-
ence in Pennsylvania. Survey questions in-
cluded demographic information, types of so-
cial media accounts used, sources of contin-
uing education, and use of free online med-
ical education. Data are reported using de-
scriptive statistics. Results: Of 435 surveys dis-
tributed, 431 (99.1%) were returned, and 403
(92.6%) had complete data and were completed
by EMS providers. The mean age of respon-
dents was 42 years ± 12.4. Respondents in-
cluded Emergency Medical Responders (6.7%),
Emergency Medical Technicians (EMT) (43.4%),
Advanced EMTs (1.2%), Paramedics (38.5%),
Prehospital Registered Nurses (9.2%), Prehos-
pital Mid-level Providers (0.2%), and Prehos-
pital Physicians (0.7%). Career length of re-
spondents was >20 years (40.9%), 10–20 years
(25.3%), 5–10 years (16.1%), and <5 years
(17.4%). The majority of respondents (83.4%,
95%CI 79.7%–87.0%) maintain a social me-
dia account, most commonly Facebook (79.4%,
95%CI 75.4%–83.4%) and Twitter (25.8%, 95%CI
21.5%–30.1%).The majority of EMS providers
(86.8%, 95%CI 83.5%–90.1%) use some form of
online medical education, while less use text-
books (44.9%, 95%CI 40.0%–49.8%) or the com-
bination of EMS magazines and peer-reviewed
journals (50.3%, 95%CI 45.5%–55.3%). The most
common source of online medical education
is a state-based Learning Management Sys-
tem (60.8%, 95%CI 56.0%–65.6%), while 20.3%

(95%CI 16.4%–24.3%) of online learners use
social media for medical education. Of the
13.2% (95%CI 10.0%–16.8%) of providers that
do not utilize online resources, 81.1% (95%CI
68.0%–90.6%) have an interest in using on-
line medical educational resources. Conclu-
sions: Online medical educational resources are
an important source of EMS providers’ med-
ical education. A majority of EMS providers
maintain social media accounts, which rep-
resents a mechanism for expanding the de-
livery of online medical education to EMS
providers.

102. EMERGENCY MEDICAL TECHNICIAN
TRAINING FOR MEDICAL STUDENTS: A TWO-
YEAR EXPERIENCE

Tom H. Blackwell, University of South
Carolina School of Medicine Greenville

Background: New medical school educational
curriculum encourages early clinical experi-
ences along with biomedical integration.To
promote clinical skills early in the curriculum,
emergency medical technician (EMT) training
was included in our medical school and begins
in the first semester.Following course comple-
tion, the requirement exists to maintain the cer-
tification throughout the first 2 years with a re-
quired ambulance experience each month af-
ter training is complete.Along with the early
clinical exposure, the program introduces inter-
professional health and teams and provides the
opportunity for students to personally see and
appreciate the wide variety of environments
from which their future patients emanate. Ob-
jectives: This report describes the EMT pro-
gram and changes that were implemented af-
ter the first class to integrate the EMT course
with the biomedical sciences.The value of this
integration was assessed using subjective and
objective criteria. Methods: A 2-year retrospec-
tive study was conducted that involved the
first two classes of medical students using 2
outcome measures: student reflections and Na-
tional Registry of EMT examination pass rates.
Results: There were 53 students in the first class
and 54 in the second.Of the all reflections sub-
mitted by students during the year, 60 out of
208 in the first class and 82 out of 216 in the
second class related to an EMT experience. Of
the students in the first class completing the
state psychomotor and written examination, 20
in the first class and 17 in the second passed
on the initial psychomotor skill attempt; how-
ever, more students passed in the first 3 at-
tempts in the second class than the first class,
51 vs. 45, respectively. All students passed by
5 attempts.For the written examination, 50 stu-
dents in the first class and 51 in the second
class passed on the first attempt.All students
passed by the third attempt. Conclusion: Re-
sults between the 2 classes demonstrated value
in student perception but objective criteria used
to evaluate the effectiveness of an integrated
course was not significantly different.

103. EXAMINING THE ROLE OF EXPERIENCE AND
AFFECTIVE PERSONALITY TRAITS IN PARAMEDIC
STUDENTS’ SUCCESS

Wayne Perry, Kelly Wanzek, Michael Hunter,
Ben Hejkal, Ginger Burke, Katie Cicolello,
Todd M. Cage, Rappahannock EMS Council

Background: Paramedic programs are evalu-
ated on course completion rates and National
Registry of EMT’s pass rates by accrediting
bodies and regulatory agencies. Like other
health professions, EMS educators are inter-
ested in methods that predict student success
as entrance exams and background evalua-
tions. The connection between affective per-
sonality traits and paramedic success has also
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been of recent interest to EMS educators. Many
paramedic programs require varying levels of
EMT experience for admission, because experi-
ence is believed to offer enhanced understand-
ing. Although these predictive variables have
been discussed, limited research on this sub-
ject has been completed. Methods: Scores on
a validated summative EMS exam (PRE) were
compared to sub-scores on a validated entrance
exam (EE) and self-reported prior EMT ex-
perience. The EE consists of four content ar-
eas: Math, Reading, Anatomy/Physiology, and
EMT Basics; and three non-cognitive sections:
Agreeableness, Conscientiousness, and Neu-
roticism. Scores for the PRE and the EE were
converted from total scores to logit scores, and
the data was fit into a series of linear re-
gression models. Results: The total number
of students who completed both the EE and
PRE was 291. The average PRE score was
74% (range 47–89%). The corresponding aver-
age logit score was 1.02 (range −0.10–2.09). The
coefficients from the model suggest that four
variables explain the differences in PRE logit
scores with statistical significance. These fac-
tors were: 1) Experience of 2–5 years; 2) EE
Anatomy/Physiology scores; 3) EE EMT Ba-
sic scores; and 4) EE Conscientiousness scores.
Examinees with 2–5 years of experience score,
on average, 0.13 logits higher on the PRE
(t = 0.03). On average, students with higher
scores on the EE Anatomy/Physiology and
EMT Basics subsections obtained higher scores
on the PRE. Every 10-scale point increase in
Anatomy/Physiology raises the PRE by 0.17
logits (t < 0.001). Likewise, every 10-scale point
increase in EE EMT Basics raises the PRE
by score 0.11 logits (t = 0.01). Finally, every
10-scale point increase in Conscientiousness
scale scores, decreases the PRE by 0.06 logits
(t = 0.03). Conclusion: Although significant,
the result is a statistical artifact due to multi-
collinearity, and this negative result should be
ignored.

104. PARAMEDIC ATTITUDES TOWARD PARTICIPA-
TION IN RESEARCH: A SYSTEMATIC REVIEW OF THE
LITERATURE

Jason E. Buick, Michael J. Eby, Madison Bry-
dges, Katie N. Dainty, Steve Lin, Wendy
Lund, Justin Mausz, Laurie J. Morrison, Wal-
ter Tavares, Ian R. Drennan, Rescu, Li Ka Shing
Knowledge Institute

Background: Research is essential for the de-
velopment of evidence-based paramedicine
and is now recognized as an essential compo-
nent of the discipline.As the profession grows
and paramedicine based research is increas-
ingly called upon to inform practice, mean-
ingful paramedic participation supporting re-
search becomes vital. However, increased sys-
tem pressures and demands for service puts
a considerable strain on paramedics raising
concerns as to what extent research is a
priority. Promoting research in paramedicine
therefore may be contingent on paramedics’
attitudes and experiences as participants in
paramedicine research. Objectives: To iden-
tify paramedics’ attitudes toward participa-
tion in prehospital research, we completed
a systematic review of the literature. Meth-
ods: We searched MEDLINE, EMBASE, Ev-
idence Based Medicine (EBM) Reviews, and
the Cumulative Index to Nursing and Al-
lied Health Literature (CINAHL) databases for
combinations of relevant terms composed by
an expert information specialist familiar with
prehospital research from inception (of each
database) until March 2015. We excluded com-
mentaries, opinions, letters, conference pro-
ceedings or abstracts and non-English publi-
cations. One investigator (JEB) screened all ti-
tles and two investigators (JEB & MJE) per-

formed an independent hierarchical screen-
ing of abstracts and full-text articles (blinded
to source) for inclusion.Differences were re-
solved by consensus. Results: We retrieved
2,801 titles from the search, of which 10 pub-
lications were retained for analysis.The kappa
for abstracts, and full texts were 0.74 and
0.78, respectively.All articles were qualitative
interviews or surveys. We discovered that
paramedics are interested in research and be-
lieve it is important for advancing the profes-
sion and improving patient care.However, sig-
nificant barriers exist (e.g., lack of funding, re-
search training programs, dedicated time for
research) that limit paramedics’ involvement
with research. Conclusion: Paramedics appear
to support participation in research, believing
it has both clinical and professional benefits;
however, barriers to participation exist. Ad-
ditional work is needed to determine ways
to best engage non-participating paramedics
and identify the strategies to mitigate potential
barriers.

105. DIFFERENCES IN PREHOSPITAL PATIENT
ASSESSMENT BETWEEN PEDIATRIC AND ADULT
PATIENTS

Jeremiah T. Escajeda, Christian Martin-Gill,
University of Pittsburgh, Department of Emer-
gency Medicine

Background: A distinct set of skills, familiarity,
and knowledge is required to assess pediatric
compared to adult patients, and Emergency
Medical Services (EMS) providers may not per-
form the same level of assessment skills in pe-
diatric patients. Objectives: We sought to iden-
tify differences between prehospital patient as-
sessments performed for pediatric vs. adult pa-
tients. Methods: We performed a retrospective
review of ground EMS transports from a scene
by 20 EMS agencies in a regional EMS system
between July 1, 2013 and December 30, 2014.
We collected data on patient and transport
characteristics, vital signs, Glasgow coma score
(GCS), pain scores, and lung sounds assess-
ment. Multivariable logistic regression control-
ling for EMS service, gender, medical category,
and transport distance was performed to assess
for differences between pediatric and adult pa-
tients in individual components of patient as-
sessment. Results: Of 232,999 patients trans-
ported to a hospital, cases were excluded that
were inter-facility transports (44,349, 19.0%),
cardiac arrest (1,976, 0.8%), or missing demo-
graphic data (5,074, 2.2%).A total of 182,321
patients were included. There were 171,150
(93.9%) adult patients (≥18 years) and 11,171
(6.1%) pediatric patients, including neonates
(<1 mon, N = 187), infants (1 mon–1 year, N
= 1,217), toddlers (1–2 years, N = 1,106), early
childhood (2–5 years, N = 2,286), middle child-
hood (6–11 years, N = 2,357), and adolescents
(12–17 years, N = 4,018). Less pediatric pa-
tients had a full set of vital signs (HR, SBP,
and RR) compared to adults (85.8% vs. 95.1%,
OR 0.260, 95%CI 0.244–0.277), with the lowest
proportions in the youngest age groups (51.3%,
64.5%, 73.9%, 83.6%, 91.7%, and 94.8%, respec-
tively). Glasgow coma score was less frequent
in pediatric patients vs. adults (77.8% vs. 78.9%,
OR 0.907, 95%CI 0.864–0.951). In trauma pa-
tients (N = 34,601), pain score documentation
was less frequent in pediatric patients (33.7%
vs. 38.7%, OR 0.809, 95%CI 0.747–0.876). In res-
piratory patients (N = 16,775), pediatric pa-
tients had less frequent pulse oximetry (89.2%
vs. 97.2%, OR 0.213, 95%CI 0.174–0.262) and
similar assessment of lung sounds (94.3% vs.
95.7%, OR 0.819, 95%CI 0.639–1.050). Conclu-
sions: There is a disparity between prehospital
assessments of pediatric vs. adult patients, es-
pecially for patients in the youngest age cate-
gories. EMS providers would benefit from ad-

ditional education regarding pediatric patient
assessment.

106. PREHOSPITAL PROVIDERS’ PERCEPTIONS ON
PROVIDING PATIENT AND FAMILY CENTERED
CARE

Emily M. Ayub, Manish Shah, Cara Doughty,
Esther Sampayo, Baylor College of Medicine,
Texas Children’s Hospital

Background: A gap exists in understanding a
provider’s approach to delivering care that is
mutually beneficial to patients, families, and
other providers in the prehospital setting. Ob-
jectives: The purpose of this study was to iden-
tify attitudes, beliefs, and perceived barriers
to providing patient and family centered care
(PFCC) in the prehospital setting and to de-
scribe potential solutions for improving PFCC
during critical pediatric events. Methods: We
conducted a qualitative, cross-sectional study
of a purposive sample of Emergency Medi-
cal Technicians (EMT) and paramedics from
an urban, municipal, fire-based EMS system,
who participated in the Pediatric Simulation
Training for Emergency Prehospital Providers
(PediSTEPPS) course. Two coders reviewed
transcriptions of audio recordings from par-
ticipants’ first simulation scenario debriefings
and underwent constant comparison analysis
to identify unifying themes.Themes were ver-
ified through member checking with two focus
groups of prehospital providers. Results: A to-
tal of 102 EMTs and paramedics participated in
16 audiotaped debriefing sessions. Four over-
arching themes, each with subthemes, emerged
regarding the experience of PFCC by pre-
hospital providers: (1) Perceived barriers in-
cluded the prehospital environment, limited
manpower, multitasking medical care, and con-
cern for interference with patient care; (2) Pro-
viding emotional support comprised of em-
pathetically comforting caregivers, maintain-
ing a calm demeanor, and empowering fami-
lies to feel involved; (3) Effective communica-
tion strategies consisted of narrating actions,
designating someone to communicate with the
family, speaking in lay terms, using the pa-
tient’s name, summarizing during downtime,
and conveying a positive first impression; and
(4) Tactics to overcome parental barriers were
maintaining a line of sight, preempting the next
actions, removal, and return of a parent to the
scene if necessary, and providing situational
awareness. Conclusion: Based on debriefings
from simulated scenarios, some prehospital
providers identify the provision of emotional
support and effective communication as impor-
tant components to the delivery of PFCC.Other
providers revealed several perceived barriers
to providing PFCC, although potential solu-
tions to overcome many of these barriers were
also identified.These findings can be utilized
to integrate effective communication and emo-
tional support techniques into EMS proto-
cols and provider training to overcome per-
ceived barriers to PFCC in the prehospital
setting.

107. A COMPARISON OF MEDICATIONS IN 38
PEDIATRIC EMS PROTOCOLS TO THOSE LISTED ON
THE BROSELOW-LENGTH BASED TAPE

Peter M. Antevy, Caroline Epstein, Patrick
Hardigan, Joe DiMaggio Children’s Hospital

Background: Pediatric Advanced Life Support
guidelines set forth by the American Heart As-
sociation recommends use of a length-based re-
suscitation tape(LBT) by healthcare providers.
Pediatric medication errors in the prehospital
setting have been studied by numerous investi-
gators, occur frequently and are potentially fa-
tal.This study seeks to compare pediatric drug
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dosages from large and small EMS agencies to
those listed on the Broselow LBT and determine
discordance rates. Methods: We first sought to
determine the percentage of medications on the
Broselow LBT found at incongruent dosages
compared to the EMS protocols. We then de-
termined the total number of medications from
each EMS protocol that were not present on the
Broselow LBT. For each EMS agency, the sum of
incongruent medications and missing medica-
tions was divided by the total number of med-
ications to determine the overall discordance
rate for each EMS agency. Finally, we calcu-
lated the frequency of each of the medications
in each EMS protocol, which were missing from
the Broselow LBT, as well as those that were
listed at incongruent doses. Results: Thirty-
eight EMS protocols were reviewed. Popula-
tions served by these agencies ranged from 291
to 2.49 million. Of medications listed in both
the Broselow LBT and EMS protocol, 10% were
listed at a dose at least 30% greater than that
recommended by the EMS protocol. On aver-
age, 38% of EMS protocol medications were not
listed on the Broselow LBT. This calculated to
a total average medication discordance rate of
49% (Range 32–63%, SD 8%). We compared the
average discordance of 49% (95% CI: 32%, 63%)
against a hypothetical measure of 10% using a
test for a difference in proportions.The calcu-
lated discordance was statistically greater than
a standard of 10% (p < 0.001).Further analy-
sis revealed that five medications represented
62% of the missing medications: Epinephrine
1:1000 IM, Ondansetron, Diphenhydramine,
Morphine, and Albuterol.Three medications
accounted for 84% of the incongruent dosages:
Midazolam, Fentanyl, and Diazepam. Conclu-
sion: A significant discrepancy exists between
the pediatric drug dosages found in 38 EMS
protocols and those listed on the Broselow
Length-Based Tape.

108. 5-YEAR EXPERIENCE WITH PREHOSPITAL
ANTIARRHYTHMIC MEDICATION IN PEDIATRICS IN
A STATEWIDE EMS SYSTEM

Emily Kraft, Kevin Patel, William Fales, West-
ern Michigan University

Background: Antiarrhythmic medications are
frequently included in EMS pediatric proto-
cols despite little evidence supporting their
safety/efficacy in this setting. Objectives: The
purpose of this study is to analyze the 5-
year statewide experience with antiarrhythmic
medications in pediatrics. Methods: This was
a retrospective analysis of a statewide EMS
information system (EMSIS) conducted from
1/1/2010 to 12/31/2014.The study population
was children <13 years old who received pre-
hospital adenosine, amiodarone, or lidocaine,
the three antiarrhythmic medications permit-
ted in state EMS protocols, for presumed tachy-
cardic arrhythmia. Cases were excluded for in-
terfacility transfer, cardiac arrest upon EMS ar-
rival, use of medication for other than arrhyth-
mia, or age/medication documentation errors.
Records were obtained from the EMSIS using
filters for patient age <13 years old and ad-
ministration of the three medications.Standard
statistical analysis was performed. Results:
During the study period there were 6,683,098
records within the EMSIS, 221,894 (3.3%) were
<13 years old. Medications were adminis-
tered to 13,434 patients within this age group
(6.1%).The three study medications were ad-
ministered to 78 patients.However, 71 of these
cases were excluded leaving only 7 cases for
analysis. Reasons for exclusion included inter-
facility air transport (43), interfacility ground
transport (7), presentation in cardiac arrest
(5), lidocaine for intraosseous anesthesia (7),
age documentation error (4), medication doc-
umentation error (3), duplicate patient from

a second ALS agency (1), and no narrative
for review (1). Among the 7 remaining cases
for analysis, a single dose of lidocaine was
used unsuccessfully for a 10-year-old with re-
ported stable ventricular tachycardia (vs. LBB).
Adenosine was administered to 6 patients for
reported stable paroxysmal supraventricular
tachycardia, with 3 patients converting to sinus
rhythm after receiving a single dose.The 3 pa-
tients who did not convert received 3 escalat-
ing doses of adenosine consistent with weight-
based protocols.Amiodarone was not adminis-
tered. The median age (range) of patients re-
ceiving antiarrhythmic medications was 9 years
(26 days–12 years). There were no appar-
ent adverse effects reported from the medi-
cations. Conclusion: Antiarrhythmic medica-
tions are very rarely given in the prehospital
setting to children under 13 years of age. In
this statewide EMS system we identified only
7 patients to receive these medications over
5 years.

109. IMPROVING PREHOSPITAL PEDIATRIC
MEDICATION VOLUMETRIC ADMINISTRATION
WITH A PROTOCOL SPECIFIC WEIGHT-BASED
REFERENCE TOOL

Andrew C. Stevens, Melanie Block-Thralls,
Jennifer Quick, Shawn Christopher, Elizabeth
Weinstein, Indiana University, Department of
Emergency, Division Out of Hospital Care

Background:Prehospital pediatric emergencies
are far less frequent than adult emergencies,
accounting for 10% or less of total calls.In ad-
dition, the utilization of prehospital medica-
tions for pediatric patients is even less com-
mon, accounting for as few as 1.4% of all pro-
cedures.Because providers uncommonly en-
counter these types of situations, the literature
indicates that there are significant error rates
in medication dosages administered to pedi-
atric patients.There have been studies analyz-
ing the use of weight-based dosing and vol-
ume of administration utilizing pediatric ref-
erence tools, but none to our knowledge that
have also scrutinized these tools by employ-
ing hands on volume extraction into the correct
size syringe. Methods: Prehospital advance life
support (ALS) providers were randomized into
control and test groups. The control group was
given access to any references of their choice
whereas the test group was given only the pe-
diatric medication reference tool. Both groups
were given a 1, 3, 6, and 12 milliliter sy-
ringe.Subjects were instructed to calculate the
appropriate weight-based dose of epinephrine
and midazolam by drawing up the appropri-
ate volume in one of the syringes provided. Re-
sults: Of the 272 ALS prehospital care providers
participating, 139 answered utilizing the pe-
diatric medication reference tool, and 133 an-
swered without the tool. The group receiv-
ing the reference card was significantly more
likely to provide the correct dose for midazo-
lam (Versed) (87.0% vs. 53.4%; p < 0.001) and
epinephrine (74.1% vs. 55.3%; p = 0.001). After
adjusting for other factors, the use of the refer-
ence card was significantly associated with an
increased likelihood of correct dosing for mi-
dazolam (Versed) (OR = 6.80, p < 0.001) and
epinephrine (OR = 2.54, p = 0.001). Conclu-
sion: The pediatric protocol specific weight-
based reference tool enabled prehospital care
providers to establish weight-based medica-
tion doses and volumes of medication ad-
ministration more accurately than providers
without access to this tool.Further education
on syringe usage, Broselow tape limitations,
and enhanced electronic patient care reporting
(ePCR) medication documentation capturing
could be of benefit and assist in decreasing pe-
diatric prehospital medication administration
errors.

110. TRENDS IN NALOXONE USE IN PEDIATRIC
PATIENTS IN A LARGE URBAN EMS SYSTEM

Greg Faris, Samuel Locoh-Donou, Dan
O’Donnell, Elizabeth Weinstein, Indiana
University School of Medicine

Background: Death from opiate overdose poses
a large societal burden. Naloxone is a safe opi-
ate reversal agent.The CDC reported signifi-
cant increased heroin overdose deaths across
28 states between 2010 and 2012. Similar opi-
ate abuse trends have been seen the pediatric
population. It is unclear if the described in-
crease in opiate use among pediatrics has led to
an increase in the use of naloxone among pre-
hospital providers for pediatric patients. Ob-
jectives: We describe prehospital naloxone uti-
lization among pediatric patients in a large ur-
ban EMS system. Methods: This is a retrospec-
tive case review study. We collected data from
a prehospital database from an urban EMS sys-
tem.Children less than 18 years old receiving
naloxone in the prehospital setting between
2010 and 2014 were included.A chart review of
the individuals included in the study was per-
formed.Basic demographic data was collected
including age, race, indication, route of de-
livery, and medication effect.We describe the
number of cases per year as well as the me-
dian age of the patients. Results: Thirty-six
children out of 36,346 pediatric encounters re-
ceived naloxone. By comparison, total annual
naloxone use from 2012 to 2014 nearly dou-
bled, with 1,063 doses administered in 2014.The
median age of all pediatric patients receiving
naloxone is 16 (IQR 11–17).Twenty-five (69.4%)
of the patients were between the ages of 14
and 17 with 15 (44.4%) of those being 17-years-
olds.The number of naloxone use ranged from
5–9 patients annually over the 5 years of the
study.Indication, route, and outcome was miss-
ing in 12 records.Of the remaining 24 patients,
the two most common indications were pin-
point pupils (54%) and depressed respirations
(33%).Intravenous Naloxone was given in all
but one patient.Most patients (71%) had clinical
improvement after delivery of Naloxone. Con-
clusion: Prehospital use of naloxone in the pe-
diatric population remains uncommon.There is
not increased naloxone use among pediatric pa-
tients as has been described in the adult litera-
ture. Most naloxone use in the study popula-
tion occurred in those individuals between 14
and 17 years old.

111. HIDE OR GO SEEK: DO MORE PEDIATRIC
ENCOUNTERS MAKE BETTER PARAMEDICS?

Thomas B. Brazelton, David I. Page, Gordon
Kokx, Sandi S. Wewerka, Aaron M. Burnett,
Elliot D. Carhart, Patricia .L Tritt, University of
Wisconsin School of Medicine & Public Health

Background: The primary goal of paramedic
education is to produce competent entry-level
paramedics with demonstrated critical think-
ing ability. Although revised educational stan-
dards exist, EMS educators do not have a reli-
able method for assessing student competency.
Objectives: This study sought to better under-
stand the association between the quantity and
role of pediatric encounters compared to cogni-
tive testing outcomes after completion of clin-
ical and field experiences. Methods: A retro-
spective review and descriptive study of data
abstracted from the web-based Fisdap R© sys-
tem, a student clinical experience tracking sys-
tem, for the years 2008–12. Only clinical data
from shifts occurring before the first Fisdap R©
Paramedic BLUE exam attempt was used.
Scaled scores of the pediatric questions using
the Rasch model to create a continuous “logit”
variable and obtain latent scores on the pedi-
atric scale. After obtaining the scale scores, a
linear model was fit to predict scale score using

D
ow

nl
oa

de
d 

by
 [2

16
.6

1.
18

7.
25

4]
 a

t 0
9:

48
 0

5 
Ja

nu
ar

y 
20

16
 



NAEMSP 2015 ANNUAL MEETING ABSTRACTS 163

pediatric field and clinical encounters, control-
ling for ethnicity. Results: For the Paramedic
BLUE exam’s pediatric-specific questions, the
average student logit score was 2.05 ± 0.90,
which meant that students were likely to get
the answer correct 88% of the time. Paramedic
students saw an average of 24.62 ± 16.61 pe-
diatric patients in their clinical rotations and
5.57 ± 4.65 pediatric encounters in the field in-
ternship. Every clinical rotation pediatric pa-
tient encounter contributed 0.2% to the proba-
bility a paramedic student will answer the pe-
diatric test item successfully. For field intern-
ship pediatric encounters, each pediatric en-
counter contributed 0.4% to the probability a
paramedic student will answer the pediatric
test item successfully. Over an average of 33
pediatric patient encounters, the overall effect
will be an additional 6.6–13.2% improvement
in paramedic student scoring on the pediatric-
specific test questions of the Paramedic BLUE
exam. Prior to that student having any pediatric
patient encounters, the effect of an African-
American or Latino background was strongly
but negatively associated with paramedic stu-
dent success answering pediatric-specific test
questions on the Paramedic BLUE exam. Con-
clusion: Field encounters, rather than clinical
encounters, have a greater effect on student
exam performance regarding pediatric-specific
questions. Ethnic differences should also be
considered.

112. PATTERNS OF RIB FRACTURES BASED ON
PRIMARY DIRECTION OF FORCE IN MOTOR
VEHICLE COLLISIONS

Thomas R. Hartka, Mark Sochor, Gerald
Poplin, University of Virginia

Background: Rib fractures significantly altered
the cardiovascular and respiratory functioning
of occupants injured in motor vehicle colli-
sions (MVCs). These injuries also portend in-
creased severity of injury and need for addi-
tional prehospital interventions. Although the
biomechanics of rib fractures have been previ-
ously studied, there has been no data published
at the granularity of individual rib fracture lev-
els based on mechanism. Objectives: The pur-
pose of this study was to elucidate patterns of
rib fractures from MVCs based on information
available to the prehospital provider. Meth-
ods: Data were obtained from the Crash Injury
Research and Engineering Network (CIREN)
database.CIREN collects detailed medical and
vehicle data from real-world MVCs. Occupants
were identified for this study based on the in-
clusion criteria: age ≥16 years, year of colli-
sion 2005–14, and collision resulting in one or
more rib fracture. The frequency of fractures
based on rib level and laterality was first ex-
amined for all collisions.The data was then
analyzed based on primary direction of force
(PDOF) and by seating position vs. direction
of impact. Results: The CIREN database con-
tained 928 cases that met the inclusion crite-
ria; 166 cases were excluded due to incom-
plete information.This resulted in 762 cases for
analysis with a total of 3,637 rib fractures. Of
these cases, 700 were non-rollover collisions.
When the data from all collisions was ana-
lyzed, the incidence of rib fractures appeared
to follow a truncated normal distribution bi-
laterally. The frequency of collisions based on
PDOF showed that rib fractures were most
commonly caused by frontal impacts (69%) and
least commonly caused by rear-impacts (<1%).
Occupants are slightly more likely to sustain
rib fractures of the inboard ribs in frontal col-
lisions and significantly more likely to frac-
ture ribs on side of impact in lateral impacts.
Conclusion: The results of this study indicate
that rib fractures are most common in the mid-
dle to upper thorax in all MVCs. Prehospital

providers should have a low level of suspi-
cion for rib fractures in rear-end collisions. In
the case of lateral impacts, providers should be
aware that rib fractures are much more com-
mon on the side of impact, regardless of seating
position.

113. EVALUATION OF THE MODIFIED SHOCK
INDEX AS A PREHOSPITAL ASSESSMENT TOOL FOR
SERIOUSLY-INJURED TRAUMA PATIENTS

Kim A. Pelletier, Gerad A. Troutman, Bruce
Mowrey, J. Chad Curry, Robert D. Henry, Uni-
versity Medical Center EMS

Background: The Modified Shock Index (MSI)
is a newer, non-invasive diagnostic tool that
has demonstrated a predictive capability for
hypovolemic shock and mortality in hospital-
ized trauma patients.The MSI is calculated by
dividing the heart rate by mean arterial pres-
sure, with any values below 0.7 or above 1.3
suggesting shock and increased risk for death.
This study examines MSI’s capability to pre-
dict critical injury in the prehospital setting in
hopes for an additional assessment tool, where
limited diagnostics prevent detection of occult
hemorrhage that would lead to shock. Objec-
tives: The primary goal of this study was to
correlate prehospital and early emergency de-
partment (ED) MSI to the Injury Severity Score
(ISS) and length of hospital stay (LOS). Meth-
ods: This 15-month retrospective study exam-
ined 242 seriously-injured adult trauma pa-
tients transported by emergency medical ser-
vices (EMS) to the region’s Level 1 Trauma Cen-
ter. Fifty-one patients met the inclusion criteria,
which ensured they were unaffected by known
exogenous variables that would affect blood
pressure and heart rate. These patients were
divided into two groups by the criterions of
length of stay or the ISS. Results: The correla-
tion between MSI to ISS at the ED was found
to have a diagnostic odds ratio (DOR) of 8.25.
However, in the prehospital setting, the MSI
DOR dropped to 4.67 with further concern that
the bulk of the correlations were due to the neg-
ative predictive value (npv = 0.93). The pos-
itive predictive value (ppv) offered poor pre-
dictive capabilities at ppv = 0.27. However, at
the ED, the MSI DOR increased to 8.67 with the
ppv = 0.50 in the ISS test. For LOS, the DOR in
the prehospital setting was 4.63 with an npv =
0.93 and ppv = 0.27. At the ED, the LOS DOR
increased to 17.50, with npv = 0.95 and a low
ppv of 0.25. Conclusion: This dataset suggests
that the MSI offers a better assessment in the
ED setting than for EMS, likely due to the in-
creased time needed to develop a detectable hy-
povolemic shock state. This study suggests pre-
hospital use of the MSI has the potential to ex-
clude a large number of patients that should be
considered as critical.

114. IMPLEMENTATION OF NAEMSP JOINT
POSITION STATEMENT ON “EMS SPINAL
PRECAUTIONS AND THE USE OF THE LONG
BACKBOARD” INTO STATEWIDE TREATMENT
PROTOCOLS

David W. Schoenfeld, Christie L .Fritz,
Colby Redfield, Edward Ullman, Beth Israel
Deaconess Medical Center/Harvard Medical
School

Background: The National Association of EMS
Physicians (NAEMSP) issued a joint position
statement (JPS) with the American College of
Surgeons Committee on Trauma (ACS-COT) on
“EMS spinal precautions and the use of the
long backboard” published in March of 2013,
which recommended use of selective spinal im-
mobilization (SSI) and judicious use of back-
boards. The American College of Emergency
Physicians (ACEP) issued a similar position

statement in January of 2015. The majority
of states issue statewide treatment protocols
(STPs) that are either mandatory or serve as
a guide for medical directors. Objectives: The
purpose of this investigation is to describe the
extent to which STPs incorporate the JPS on
spinal precautions into their protocols. Meth-
ods: Standardized review of all STPs for use of
long backboards as well as SSI protocols. Re-
vision was also captured. Results: Thirty-six
out of fifty states issue STPs, 56% are manda-
tory. A total of 69% of STPs have an SSI pro-
tocol, and 31% discourage use of long back-
boards. Of the 11 states that discourage the
use of backboards, 100% have an SSI proto-
col.A total of 75% of STPs were issued after
the publication of the JPS, and 78% of those is-
sued after the position statement have an SSI
protocol, whereas 33% actively discourage use
of long backboards. Only 40% of STPs issued
after the JPS incorporated the recommenda-
tions on spinal precautions and use of long
backboards. Conclusion: Prehospital care is in-
creasingly driven by evidence based practices
and reinforced by professional bodies such as
NAEMSP, ACS, and ACEP. Despite this, there
is still variation in adoption of what is now
widely considered standard of care with only
31% of STPs conforming to the JPS. Protocol re-
vision cycles may be a contributing factor for
the relatively low number of states conform-
ing to the JPS; however, when only consider-
ing protocols issued after the JPS, the num-
ber of conforming STPs only rises to 40%.
It is possible that 2.5 years is an inadequate
time period for complete adoption. Further
study to better understand time to implemen-
tation of a position statement/evidence based
practice, as well as barriers to integration is
needed.

115. FACTORS ASSOCIATED WITH APPROPRIATE
SPINAL IMMOBILIZATION AND LONG BACKBOARD
USE

Tom Dobrzynski, Lauren MacNeill, Mark
Cromer, Gina Riggs, Mike Mayne, Joshua
Salzman, Sanford Health EMS Education

Background: The 2013 NAEMSP/ACS Com-
mittee on Trauma joint position statement
on long backboard and c-spine immobiliza-
tion included criteria defining appropriate
use of these treatments. Objectives: This
study sought to identify factors associated
with the appropriate use of long backboard
immobilization following release of these
guidelines. Methods: This was a retrospective
review of collected data from Fisdap, a
database of prospectively reported clinical
field experiences for paramedic, AEMT, and
EMT students. Inclusion criteria included
student consent to research, data validated by
preceptor as good data, and patient encounter
date of 2013 and 2014.The association of US ge-
ographic region where the encounter occurred
(West, North, South, East), student training
level (EMT/AMET vs. paramedic), patient
race/ethnicity (African American, Caucasian,
Other, Hispanic), patient gender (male vs.
female), and patient age (≤18; 19–64; ≥65)
with appropriate backboard use was evaluated
using logistic regression. Appropriate use was
defined according to the 2013 position state-
ment criteria and derived from data elements
from Fisdap. Results: A total of 24,020 runs
(2013 = 15,417; 2014 = 8,603) met inclusion
criteria and were analyzed. Overall, 82.4% of
patients were appropriately long backboarded,
13.9% had inappropriate placement, and
appropriateness could not be determined in
3.7% of patients. Encounter year (2013 = 77.9%;
2014 = 90.3%), geographic location [Midwest
(OR = 1.54; 95% CI 1.3–1.8); South (OR =
1.24; 95% CI 1.10–1.40); reference = West],
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and race (African American; OR = 1.22; 95%
CI = 1.10–1.36; reference = Caucasian) were
all significant factors associated with higher
levels of appropriate placement. Encounters
with an AEMT student (OR = 0.81; 85% CI
0.71–0.92) and encounters with a patient ≤ 18
(OR = 0.74; 95% CI 0.66–0.82) or ≥65 (OR =
0.75; 95% CI 0.69–0.82) were associated with
a lower likelihood of appropriate placement.
Conclusion: Factors associated with higher
likelihood of appropriate long backboard use
include patient encounter in 2014, encounters
in the Midwest or South, and African Amer-
ican patient race. Encounters with an AEMT
students and encounters with patients ≤ 18 or
≥65 were associated with a lower likelihood of
appropriate long backboard use.

116. IMPACT OF THE NAEMSP GUIDELINES FOR
SPINAL IMMOBILIZATION AND LONG BACKBOARD
APPLICATION ON USAGE RATES BETWEEN 2010
AND 2014
Lauren T. MacNeill, Tom Dobrzynski, Mark
Cromer, Gina Riggs, Mike Mayne, Joshua
Salzman, Critical Care Research Center, Re-
gions Hospital
Background: Previous research has demon-
strated that use of the long backboard for spinal
immobilization in trauma patients may cause
more harm than good, prompting the release of
the 2013 NAEMSP/ACS Committee on Trauma
joint position statement on long backboard and
c-spine immobilization usage. Objectives: This
study evaluated whether the release of this
position statement impacted the rates of long
backboard and c-collar usage. Methods: This
study was a retrospective review of prospec-
tively collected data from paramedic, AEMT,
and EMT students entering data into Fisdap, a
database of prospectively reported clinical field
experiences. Inclusion criteria included student
consent to research, data validated by precep-
tor as good data, and patient encounter dates
between 2010 and 2014. Change in the rate of
long backboard and c-collar use per year was
analyzed using logistic regression. Results: A
total of 1,105, 818 runs (2010 = 202, 858, 2011
= 216,980, 2012 = 265,403, 2013 = 253,718,
2014 = 166,859) met inclusion criteria. Rate of
long backboard use decreased from 7.90% in
2010 to 1.73% in 2014, resulting in a 30% de-
crease in long backboard use year over year
(OR = 0.70, 95% CI = 0.69–0.70). Rate of c-
collar use decreased from 8.25% in 2010 to
3.95% in 2014, which was an 18% year over
year decrease. When the years were grouped
into pre (2010—12) and post (2013–14) posi-
tion statement time periods, there was a much
faster year over year reduction in usage rates
for long backboards (OR = 0.5899; 95% CI:
0.5648–0.6161) and c-collar spinal immobiliza-
tion (OR: 0.7871; 95% CI: 0.7635–0.8114) in the
post position statement time period. Conclu-
sion: The rate of long backboard and c-collar
spinal immobilization has been declining since
2010, which included time prior to the release
of the 2013 position statement paper. Release of
the position statement appears to have acceler-
ated the decrease in rates of long backboard and
c-collar immobilization compared to the pre-
position paper period.

117. ASSOCIATION BETWEEN ALTERED STABILITY
OF SHOCK INDICES BETWEEN PREHOSPITAL AND
IN-HOSPITAL PERIOD AND ED MORTALITY IN
SEVERE TRAUMA PATIENTS USING EMERGENCY
MEDICAL SERVICES

Soon Yong Kim, Ki Jeong Hong, Sand Do
Shin, Kyoung Jun Song, Ki Ok Ahn, Depart-
ment of Emergency Medicine, Seoul National
University

Background: Shock index (SI) is easily mea-
sured in prehospital field and is useful to pre-

dict mortality in injured patients. Objectives:
In this investigation, we assessed the associa-
tion between altered stability of SI between pre-
hospital to the in-hospital period and mortality
during emergency department (ED) stay in se-
vere trauma patients using emergency medical
services (EMS). Methods: This is prospective
observational study using EMS Severe Trauma
Database (EMS ST DB) in South Korea. Inclu-
sion of EMS ST DB includes adult patients with
abnormal revised trauma score who were trans-
ported by EMS in 2 provinces of South Ko-
rea between Jan and Dec 2011. Trained med-
ical record reviewers from Korean CDC col-
lected clinical information from EMS run sheets
and hospital medical records using a standard-
ized registry. We assessed SI during prehos-
pital and in-hospital stay. Prehospital SI (PSI)
was defined as heart rate divided by systolic
blood pressure measured by EMS provider at
the scene. Hospital SI (HSI) was assessed from
initially measured vital signs at ED. If SI was 0.5
< SI < 0.9, we defined it as stable SI. We catego-
rized alteration of prehospital and in-hospital
SI by 4 groups; stable PSI and HSI(SPSH), un-
stable PSI and stable HSI(UPSH), stable PSI
and unstable HSI(SPUH), unstable PSI and
HSI(UPUH). The primary outcome was mor-
tality during ED stay. Our secondary outcome
was admission mortality. We performed de-
scriptive analysis for demographic and clin-
ical findings. We conducted multiple logistic
regression to assess the association between
4 types of SI alteration and ED mortality.
We adjusted the model by age, gender, in-
jury mechanism, injury severity score, men-
tal status by AVPU, and operation. Results:
During the study periods, 9,668 cases with se-
vere trauma were registered into EMS ST DB.
Among them, the value of PSI was 1.2 ± 6.2
and HSI was 0.9 ± 1.2. Case numbers of SPSH,
UPSH, SPUH, and UPUH was 3,290 (34.0%),
2,345(24.3%), 1,128(11.7%), and 2,905(30.1%),
respectively. Compared to the SPSH group,
odds ratio for ED mortality of UPSH, SPUH,
and UPUH was 1.97 (95% CI: 1.03–3.77),
7.79(4.36–13.9), and 119.7(67.3–182.3), respec-
tively. Conclusion: Alteration of stability of
SI between prehospital to in-hospital period
was associated with higher ED Mortality in se-
vere trauma patients using emergency medical
services.

118. AGE-RELATED RISK OF DEATH IN PATIENTS
WITH MAJOR TBI: IMPLICATIONS FOR TRAUMA
TRIAGE GUIDELINES

Joshua B. Gaither, Chengcheng Hu, Bentley
J. Bobrow, Vatsal Chikani, Duane Sherrill,
Bruce Barnhart, P. David Adelson, Chad Vis-
cusi, Kurt R. Denninghoff, Daniel W. Spaite,
University of Arizona

Background: The 2011, Trauma Triage Guide-
lines identify patients with age ≥ 55 as those
that “might require Trauma Center (TC)
care.” This recommendation is based on
the significant increase in the odds of death
following injury with each year in age above
55. Objectives: We sought to determine if, in
subset of trauma patients with moderate or
severe Traumatic Brain Injury (TBI), age could
be used identify a population at higher risk of
death. Methods: This was an observational co-
hort study evaluating the association between
mortality and age after of moderate/severe
TBI cases (CDC Barell Matrix Type 1, or
ICD-9 head-region severity score > = 3, or
AIS head-region severity score > = 3) in the
Excellence in Prehospital Injury Care (EPIC)
TBI Study (NIH/NINDS: 1R01NS071049;
ClinicalTrials.gov-#NCT01339702) from
1/1/07-3/31/14. Cases were excluded if:
transferred out of the reporting TC, missing
age, age ≥100 year, or were missing risk

adjustment measures. A logistic regression
model adjusted for: gender, race, ethnicity,
inter-facility transfer, trauma type, head injury
severity score, injury severity score, prehospital
intubation, lowest prehospital systolic blood
pressure (SBP), hypoxia, payer source, and
TC. Results: There were 17,105 subjects and
after excluding those cases mentioned above
17,032 patients were included. There were
1,154 subjects below 10 years of age (6.8%) and
312 at or above 90 years (1.8%). The estimated
death rate over the age range from 0 to
99 years obtained from the logistic regression
model demonstrates a very high risk-adjusted
probability of mortality in young children
dropping to a low in older children and
teenagers.The adjusted risk plateaus between
ages 20–40 with a significant increase and a
higher plateau between 40 and 55. Finally,
there is a dramatic increase throughout each of
the decades of life above the 50s. Conclusion:
Current Triage Guidelines do not take into
account TBI-specific, age-related risks.These
findings raise the specter that the adjusted risk
of death in patients with moderate or severe
TBI may increase in patients significantly
younger than the current guideline suggests.
Age 40 may be a more appropriate threshold
for age-related triage considerations in patients
with TBI.

119. ANALGESIA ADMINISTRATION FOR TRAU-
MATICALLY INJURED PATIENTS IN A CANADIAN
EMS SYSTEM

Nicole T. Sykes, Paul Myre, Sylvie Michaud,
Health Sciences North Centre for Prehospital
Care

Background: Pain management in traumati-
cally injured patients is an often delayed com-
ponent of overall patient care. Objectives: We
seek to describe characteristics of Advanced
Care Paramedics’ use of a Medical Directive
(MD) to provide analgesia for isolated hip
or extremity trauma. Methods: This is a ret-
rospective analysis of consecutive electronic
Patient Care Reports (ePCR) with Advanced
Care Paramedic response to traumatically in-
jured patients in the catchment area of a sin-
gle Level 2 Trauma Centre. Inclusion criteria
are records containing a trauma related ePCR
code between December 1, 2014 and May 31,
2015 where at least one responding Paramedic
is Advanced Care. Exclusion criteria are pa-
tients <18 years, vital signs absent patients,
records incorrectly coded as trauma (deter-
mined by majority of 3 reviewers), and incom-
plete records. The remaining ePCRs are exam-
ined and data is extracted to determine eligibil-
ity for implementation of the MD and charac-
teristics of analgesia administration. Results: A
total of 688 ePCRs met search criteria represent-
ing 644 patients; 62 (9.6%) met exclusion crite-
ria for a final study population of 582. Anal-
ysis is ongoing. To date, prehospital data has
been analyzed for 217 patients (260 reviewed,
43 excluded). A total of 130 (60%) qualified
for implementation of the MD. Of these, 32
(24.6%) received analgesia. The most common
analgesic administered was Fentanyl (16, 50%),
followed by Morphine (10, 31.25%). The mean
time from patient contact to analgesic adminis-
tration was 20 min. Mean age of patients who
received analgesia was 59 (range 19–90). The
mean age of patients who qualified for the MD
but did not receive analgesia was 65 (range
19–94). Conclusion: Despite the ability to ad-
minister analgesia to patients with isolated hip
or extremity trauma, preliminary data analy-
sis shows that Advanced Care Paramedics in
this EMS system are administering analgesia to
less than a quarter of eligible patients. Further
analysis of this data set may provide insight
into non-modifiable characteristics impacting
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this rate. This data may prove useful to EMS
educators when providing education to practi-
tioners about pain management. Further stud-
ies are required to better understand the im-
pact of paramedic characteristics on analgesia
administration.

120. TIMING AND SAFETY OF PREHOSPITAL
TRANEXAMIC ACID ADMINISTRATION BY A
UNIVERSITY AFFILIATED HELICOPTER SERVICE

Everett W. Austin, Debra G. Perina, Jeffrey S.
Young, University of Virginia Health System

Background: Tranexamic acid (TXA) is an an-
tifibrinolytic agent that competitively prevents
the conversion of plasminogen to plasmin. The
CRASH-2 trial revealed TXA administration re-
duced the risk of death in trauma patients.
However, timing is critical (administration in
the first hour showed the greatest benefit while
administration beyond 3 h increased mortality).
TXA has also been shown to significantly in-
crease the incidence of deep venous thrombo-
sis (DVT) in certain populations. The MATTERs
study reported that DVT was more often rec-
ognized among patients receiving TXA; how-
ever, these patients had higher injury sever-
ity scores that may account for this finding.
No study has looked at the effects of prehos-
pital administered TXA bolus on patient out-
comes or resultant TXA attributed complica-
tions. Objectives: We hypothesize that prehos-
pital TXA administration is feasible and not as-
sociated with increased risk of venous throm-
boembolism. Methods: This is a retrospective
case analysis of 30 patients receiving a TXA bo-
lus by a University affiliated helicopter service
during transport of patients with massive on-
going blood loss at the injury scene or receiv-
ing blood transfusions prior to transfer to our
center for definitive management. We evalu-
ated time from injury to bolus TXA adminis-
tration, follow up TXA infusion on arrival, and
any possible TXA associated complications. Re-
sults: This cohort was 57% male (average age
46 years). A total of 57% were involved in
motor vehicle accidents, 30% had penetrating
trauma, and 13% medically related bleeding
(GI, vaginal). A total of 70% were scene trans-
ports. Overall mortality was 10%. Average time
to TXA administration was 53.36 mins follow-
ing injury, with 60% receiving the TXA infusion
on hospital arrival. Only 3 patients had vascu-
lar occlusions; 2 were associated with underly-
ing fractures; and 1 was diagnosed as chronic in
an oncology patient. Conclusions: In our set-
ting, EMS was able to administer prehospital
TXA within one hour of injury, on average, and
within 3 h in 100% of cases. We did not observe
any significant complications that could be at-
tributed to TXA. Notably, 40% of patients did
not receive the recommended TXA infusion af-
ter the prehospital bolus. Opportunities exist to
ensure this infusion is given.

121. TRADITIONAL BLEEDING CONTROL STRATE-
GIES: A SYSTEMATIC REVIEW USING GRADE
METHODOLOGY

Ian E. Blanchard, Jae-Hyug Woo, Richard N.
Bradley, David Lightfoot, Eddy Lang, Eunice
Singletary, David Zideman, Alberta Health
Services and University of Calgary

Background: Bleeding control is an important
first aid/EMS intervention. Traditional bleed-
ing control strategies, in addition to direct pres-
sure, include cold therapy, elevation of ex-
tremity, and pressure over proximal blood ves-
sels. Objectives: Among adults and children
with bleeding(P), does application of localized
cold therapy, elevation of extremity, and/or ap-
plication of pressure over proximal pressure
points (I), compared with direct pressure alone

(C), change overall mortality, hemostasis, ma-
jor bleeding, complications, and hospital length
of stay (O)? Methods: This systematic review
was conducted by the International Liaison
Committee on Resuscitation (ILCOR) First Aid
Task Force. Pubmed, EMBASE, and Cochrane
databases were searched up to November, 2013.
Human studies were independently reviewed
by two reviewers for PICO criteria with dis-
crepancy resolved by consensus. The GRADE
approach was used to develop the question,
prioritize outcomes, and appraise evidence.
Results: There were 1,392 citations retrieved
with two randomized controlled trials (RCTs)
that met inclusion. Neither study involved first
aid/EMS therefore quality was downgraded
for indirectness, and additionally downgraded
for bias and imprecision. The two RCTs did
not address mortality or hospital length of stay,
but addressed hemostasis and major bleeding.
Very low quality evidence was reported by
one RCT involving 50 patients demonstrating
a statistically significant benefit in the reduc-
tion of femoral hematoma formation in percu-
taneous coronary intervention patients receiv-
ing cold pack therapy compared with sand-
bags for direct pressure (quantitative data un-
available). Very low quality evidence was re-
ported from the other RCT involving 80 pa-
tients suggesting cold compression is superior
to compression alone in the reduction of total
body blood loss and extravasation in total knee
arthroplasty patients (mean difference total
body blood loss 610 mL;95%CI,415.6–804.4, and
in extravasation 357 mL;95%CI,184.6–529.3).
For the outcome of complications no signifi-
cant findings were reported. Conclusion: There
was no evidence to directly compare tradi-
tional bleeding control strategies to direct pres-
sure alone in the first aid/EMS setting. In-
terpretive caution is required when general-
izing these findings outside of the study set-
tings as the methods of cold therapy are dif-
ferent to those traditionally employed in the
first aid/EMS milieu. Results of this system-
atic review can be used by first aid/EMS lead-
ers to inform evidence-based bleeding control
strategies.

122. WET VS. DRY BURN DRESSINGS IN THE
FIRST AID SETTING: A SYSTEMATIC REVIEW USING
GRADE METHODOLOGY

Ian E. Blanchard, Emmy De Buck, Jeff
Woodin, Eddy Lang, David Zideman, Eunice
Singletary, Alberta Health Services and Uni-
versity of Calgary

Background: The treatment of burns is an im-
portant first aid/EMS intervention. It is un-
known whether wet (e.g., saline soaked gauze)
or dry dressings (e.g., plastic wraps) are prefer-
able for the first aid/EMS treatment of burns.
Objectives: To answer the question: “Among
adults and children with thermal injuries (P),
does the use of a wet dressing (I), compared
with dry dressing (C), change complications,
pain, tissue healing, need for advanced medical
care, patient satisfaction, or rates of fasciotomy
(O)”? Methods: This systematic review was
conducted by the International Liaison Com-
mittee on Resuscitation (ILCOR) First Aid
Task Force. Pubmed, EMBASE, and Cochrane
databases were searched up to November, 2013.
Definitions of what constitutes a “wet” vs.
“dry” dressing were created through reviewer
consensus and applied to the inclusion crite-
ria. Wet dressing were defined as containing a
moist agent applied directly to the burn, dry
dressings did not have a moist agent. Cita-
tions were independently reviewed by two re-
viewers and the GRADE approach was used
to synthesize findings and appraise evidence.
Results: There were 2,038 citations retrieved, 2
RCTs, and 1 non-RCT met the inclusion criteria.

No studies addressed first aid/EMS situations;
therefore quality was downgraded for indirect-
ness, and additionally downgraded for risk of
bias and/or imprecision. Low-quality evidence
from the first RCT recruited 104 subjects with
superficial burns comparing honey (“wet”)
dressings to silver sulfadiazine-impregnated
gauze (“dry”). This study favors honey for: res-
olution of infection at 7 days (RR, 12.40; 95%
CI, 4.15–37.00), the reduction of hypergranu-
lation tissue, post-burn contracture, and hy-
pertrophic scars (RR, 0.13; 95% CI, 0.03–0.52),
and mean days to healing (mean difference-
7.80; 95%CI, −8.78−-6.63). The second RCT
recruited 100 patients with partial thickness
burns comparing honey (“wet”) with potato
peels (“dry”). This study favors honey for: res-
olution of infection at 7 days (absolute risk
reduction 0.90; 95% CI, 0.74–0.95) and mean
days to healing (mean difference-5.80; 95% CI,
−6.68—4.92). Conclusion: There was no evi-
dence to directly compare wet to dry dress-
ings in the first aid/EMS treatment of thermal
burns. Included low-quality evidence suggests
that honey may be beneficial, but interpretive
caution is required as both studies were from a
single site.

123. SPATIOTEMPORAL AED LOCATION
OPTIMIZATION

Timothy CY Chan, Christopher LF Sun,
Derya Demirtas, Laurie J. Morrison, Steven
C. Brooks, University of Toronto

Background: Mathematical optimization can
be used to plan future AED placement to max-
imize out-of-hospital cardiac arrest (OHCA)
coverage. Many public access AEDs are placed
in locations without 24/7 access. AED coverage
can be overestimated unless temporal avail-
ability is considered. Objectives: To develop a
new spatiotemporal AED location optimization
model that accounts for both spatial and tem-
poral information. Methods: We identified all
atraumatic public-location OHCAs occurring
in Toronto, Canada from Jan. 2006–Aug. 2014.
We gathered location and operating hour data
for 4,898 buildings that were used as potential
sites for AED placement. We extended a pre-
viously published spatial optimization model,
which identifies locations to place AEDs that
maximize the number of historical OHCAs oc-
curring within 100m of an AED. The new spa-
tiotemporal model finds AED locations that
maximize the number of OHCAs occurring
within 100 m of an available AED, consider-
ing when the OHCAs occurred (“actual cover-
age”). We then compared the spatial and spa-
tiotemporal models on actual coverage of out-
of-sample OHCAs using 10-fold cross valida-
tion. Statistical analysis was performed using
McNemar’s test. Results: We identified 2440
atraumatic public-location OHCAs. AED loca-
tions chosen by the spatiotemporal model out-
performed those chosen by the spatial model
by 26.1% in actual coverage (p < 0.001). Cov-
erage improvement was observed at all times
of day: daytime (11.2%), evening (37.4%), and
night (292.3%). Equivalently, 40.2% fewer AEDs
are needed when using the spatiotemporal
model to reach the same level of actual cov-
erage provided by AEDs located according to
the spatial model. Conclusion: Spatiotempo-
ral optimization can maximize actual OHCA
coverage by accounting for AED availability
when identifying future AED locations. The
largest gains occurred during the evening and
night, which is when the largest coverage
losses were experienced by Toronto’s existing
AEDs.

124. ANALYSIS OF PREHOSPITAL OPIOID-RELATED
CARDIAC ARRESTS IN A STATEWIDE EMS
INFORMATION SYSTEM AND THE POTENTIAL
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PREVENTATIVE VALUE OF NON-PARAMEDIC FIRST
RESPONDER NALOXONE

Kevin Patel, William Fales, Western Michi-
gan University Homer Stryker MD School of
Medicine

Background: Death rates from heroin and
prescription opioid pain relievers (POPR)
have doubled and quadrupled, respectively.
Paramedic administered naloxone is an effec-
tive, safe opioid antidote. Many recommend
naloxone for non-paramedic first responders
(NPFR) despite limited evidence that this will
prevent opioid-related cardiac arrests (ORCA).
Objectives: The purpose of this study is to
determine the potential for NPFR-naloxone
to prevent ORCA in a statewide EMS sys-
tem. Methods: This retrospective analysis of
a statewide EMS information system (EMSIS)
was conducted from 7/1/2013 to 6/30/2014.
Data were obtained using a primary search for
impression of cardiac arrest and drug overdose.
An alternate search was done using opiate-
related keywords and a cardiac arrest filter. A
manual analysis of the record narratives was
done categorizing cases as ORCA-suspected
(opioid reported by name, injectable drug
paraphernalia present, or clinical response
to naloxone occurred); non-ORCA (clearly
not ORCA); and ORCA-indeterminate. ORCA-
suspected and ORCA-indeterminate were fur-
ther analyzed to determine if NPFR-naloxone
might have prevented ORCA. Standard de-
scriptive statistical analysis was performed.
Results: During the study period 1,537,334
records were in EMSIS, with 14,079 (0.9%) car-
diac arrests. The primary search identified 76
potential ORCA cases with 511 additional ob-
tained from the alternate search. The narra-
tive analysis identified 164 ORCA-suspected
cases (40 primary/124 alternate); heroin (108,
65.9%), POPR (53, 32.3%), and unknown opi-
oid (6, 3.7%). The median (IQ) age was 38.2
(28, 49) years. Ninety-seven (59.0%) were male
with 153 (93.3%) presenting in arrest, 39 (23.8%)
DOA.There were 129 (78.7%) unwitnessed ar-
rests, and 22 (13.4%), 8 (4.9%), and 1 (0.6%)
witnessed by bystanders, EMS, and police, re-
spectively. Three (1.8%) presented in a shock-
able rhythm. Paramedic response time (me-
dian/90%ile) was 6.0/12.0 min. Opportunities
for pre-arrest NPFR-naloxone were identified
in 7 (4.3%) cases. However, all of these devel-
oped ROSC, with 4 having a final GCS >13.
Three (1.8%) ORCA-suspected patients who
had signs of life upon NPFR arrival, promptly
arrested, obtained ROSC but remained unre-
sponsive might have benefited from NPFR-
naloxone. Conclusion: ORCA was usually
unwitnessed, associated with non-shockable
rhythms, and occurred prior to NPFR arrival.
The opportunity for NPFR-naloxone to pre-
vent ORCA was not identified. Further studies
are needed to determine the life-saving benefit
from NPFR-naloxone.

125. EFFECT OF AN IMPEDANCE THRESHOLD
DEVICE ON ETCO2 IN OUT-OF-HOSPITAL
CARDIAC ARRESTIN A SYSTEM USING
MODIFIED MINIMALLY INTERRUPTED CPR
WITH CONTROLLED RATE

David G. Chase, Chad Panke, Robin Shed-
losky, Scott Zeller, Angelo A. Salvucci,
Ventura County Fire Department, Ventura
County Medical Center

Background: Use of an impedance threshold
device (ITD) in conjunction with modified min-
imally interrupted CPR (mmicpr) with con-
trolled rate would result in increased ETCO2
as a surrogate marker of increased perfu-
sion. Methods: Retrospective alternate inter-
ventional study design. Patients 18 years or
older with non-traumatic out-of-hospital car-

diac arrest and ETCO2 data were included.
ETCO2 was sampled using a micro-stream de-
vice placed between the bag and the ITD and
measured by a LIFEPAK 12 (Physio-Control,
Inc.). Continuous compressions were started
immediately with a 10:1 compression ventila-
tion ratio using bag-mask ventilation (BMV).
Advanced airways were only used if BMV
failed. Compression rate was controlled with
the use of a metronome set at 100 for the ITD
group and 112 for the non-ITD group. A total
of 75 non-selected sequential cases during 2014
for each group were reviewed. The first ETCO2
was recorded (X) then 5 (X + 5) and 10 (X + 10)
minutes later. ETCO2 data collection stopped
with ROSC or discontinuation of resuscitation.
Results: Mean first ETCO2 with ITD (X) 29.15,
without ITD 25.42 (p = 0.155). Mean ETCO2 (X
+ 5) with ITD 30.86, without ITD 21.42 (p <
0.001). Mean ETCO2 with ITD (X + 10) 32.49,
without ITD 19.47 (p < 0.001). Change in mean
ETCO2 from (X) to (X + 10) with ITD + 4.19,
without ITD, −5.88 (p = 0.003). The mean time
from dispatch to (X + 10) with ITD was 20 min
30 sec, without ITD was 20 min 3 sec. ROSC
with ITD 42.7%, without ITD 33.3% (p = 0.312).
Conclusion:Use of an ITD resulted in statisti-
cally significant increased ETCO2 during resus-
citation. ETCO2 is both a measurement of per-
fusion and ventilation. The group without the
ITD had a slightly increased ventilation rate but
a proportionately decreased ventilation dura-
tion most likely resulting in equal minute ven-
tilation. The ITD reduces passive ventilation;
it is not likely that passive ventilation exceeds
physiologic dead space during cardiac arrest.
The study was not powered to examine sur-
vival outcomes. However there was a trend to
increased ROSC in the ITD group. In a system
using mmicpr with controlled rate use of an-
ITD resulted in increased ETCO2 as a surrogate
marker of perfusion.

126. SURVIVAL AND GOOD NEUROLOGIC
OUTCOME FOLLOWING RESUSCITATION FROM
CARDIAC ARREST DO NOT DIFFER BETWEEN
NURSING HOME AND COMMUNITY DWELLERS

Jon C. Rittenberger, Sarah Michelson,
Jonathan Elmer, Francis X. Guyette, Ankur
A. Doshi, Clifton W. Callaway, University of
Pittsburgh

Background: Survival following resuscitation
from cardiac arrest may differ between nurs-
ing home (NH) residents compared to those
living in the community. Objectives: We hy-
pothesized that post-arrest mortality in NH
patients would be higher and functional out-
comes worse compared to community arrests.
Methods: This study was approved by the Uni-
versity of Pittsburgh IRB. We reviewed all out-
of-hospital cardiac arrests surviving at least
6 hours after tertiary care center arrival be-
tween 1/1/2010 and 6/30//2015. Of the 817
subjects, 48 NH subjects were matched 1:1 to a
community arrest subject on gender, age (clos-
est), initial rhythm (shockable vs. nonshock-
able), and illness severity (Pittsburgh Cardiac
Arrest Category [PCAC]). Chi-squared analy-
ses were used to compare groups. The pri-
mary outcome was survival to hospital dis-
charge. Secondary outcomes were good neu-
rologic outcome (defined as Cerebral Perfor-
mance Category = 1/2 or modified Rankin
Scale ≤ 2) and etiology of death (classified
as hemodynamic instability; brain death; with-
drawal for anticipated poor neurologic recov-
ery; and withdrawal for non-neurologic rea-
sons). Results: Mean age was 67 years (SD 15)
in both cohorts. Most (62%) subjects were fe-
male and only 10% had shockable rhythms. All
NH subjects were successfully matched to a
community subject. Survival did not differ be-
tween cohorts (11/48 [23%] NH, 12/48 [25%]

community, p = 0.8). Only one NH subject had
a good neurologic outcome. Care was with-
drawn for non-neurological considerations in
7 (15%) of the NH subjects and no commu-
nity subjects. Conclusion: In this matched co-
hort of hospital cardiac arrest subjects, survival
to discharge and good neurologic outcome did
not differ between NH subjects and commu-
nity dwellers. Initial illness severity (PCAC)
and primary rhythm may be more prognostic
that NH status.

127. THE EFFECT OF POISONING AGENT ON
OUTCOMES AFTER OUT-OF-HOSPITAL CARDIAC
ARREST

Minjee Kim, Sang Do Shin, Seungmin Jeong,
Seoul National University

Background: Poisoning is the 4th leading con-
tributor among non-cardiac out-of-hospital car-
diac arrest (OHCA). Objectives: This study
aimed to test the association between poi-
soning agent and outcomes after poisoning-
associated OHCA. Methods: All poisoning-
associated OHCAs (P-OHCAs) were analyzed
from a national registry for 2008–13 in Ko-
rea, excluding patients not-treated, without
information on poisoning agent and hospi-
tal outcomes. Exposure was the poisoning
agent group: group 1 (medically prescribed
drug), group 2 (alcohol, solvent, and chemi-
cal), group 3 (gaseous agent), group 4 (pes-
ticides/herbicides), and group 5 (other speci-
fied). Main outcomes were good neurological
recovery measured with cerebral performance
scale (1 and 2) and survival to discharge. Poten-
tial risk factors (age, gender, metropolis, place,
witness, bystander resuscitation, response time
interval, transport time interval, level of emer-
gency department) were adjusted in the mul-
tivariable logistic regression model for main
outcomes to calculate the adjusted odds ratios
(AOR) and 95% confidence intervals (95% CIs).
Results: Of 139,848 OHCAs (2008–13), a total
2,083 of P-OHCA was finally analyzed exclud-
ing patients of 360 not-treated and 1 patient
with an unknown outcome. The survival to dis-
charge and good brain recovery was 3.3% and
1.3%, respectively. Survival to discharge and
good neurological recovery were 10.3%/ 5.6%
(group 1, among n = 214), 2.2%/1.0% (group
2, among n = 492), 2.4%/0.4% (group3, among
n = 1,102), 6.9%/0.1% (group 4, among n =
29), and 3.3%/2.4% (group5, among n = 246),
respectively. AORs (95% CIs) for survival to
discharge compared with group 1 were 0.334
(0.144–0.774) in group 2; 0.343 (0.174–0.676)
in group 3; 0.474 (0.090–2.509) in group 4;
and 0.311 (0.125–0.771) in group 5, respec-
tively. AORs (95% CIs) for good neurological
recovery compared with group 1 were 0.289
(0.083–1.001) in group 2; 0.072 (0.020–0.256)
in group 3; 0.440 (0.044–4.352) in group 4;
and 0.344 (0.111–1.060) in group 5, respectively.
Conclusion: Prescribed drug group-induced
OHCA showed significantly better survival
to discharge and good neurological recovery
than OHCA associated with chemical agents,
gaseous agents, agricultural agents, and other
specified agent groups.

128. ASSOCIATIONS BETWEEN GENDER AND
CARDIAC ARREST OUTCOMES IN PAN-ASIAN
OUT-OF HOSPITAL CARDIAC ARREST PATIENTS

Marcus EH Ong, Sheng Ang, Zhou Win Wah,
Andrew FW Ho, Pin Pin Pek, Sang Do Shin,
Hideharu Tanaka, Nalinas Khunkhlai, Chih-
Hao Lin, Kwanhathai Darin Wong, Nan Liu,
Singapore General Hospital, Singapore

Background: The incidence of out-of hospital
cardiac arrest (OHCA) in women was known
to be lower than that of men. Although more
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studies have shown a positive influence of
female gender on cardiac arrest outcomes,
some study findings were inconsistent and
unclear. Objectives: This study aimed to in-
vestigate the effect of gender on OHCA out-
comes in the Pan-Asian population. Methods:
This was a retrospective, secondary analysis of
OHCA collected from Pan-Asian Resuscitation
Outcomes Study (PAROS) between 2009 and
2012. We included OHCA cases which were
presumed cardiac etiology, aged 18 years and
above and resuscitation attempted by EMS. We
used multi-level mixed-effects logistic regres-
sion models to account for the clustering effect
of individuals within the country. Primary out-
come was survival to hospital discharge (dis-
charged alive/remained in hospital at 30th day
post-arrest). Secondary outcomes were return
of spontaneous circulation (ROSC) at scene
or emergency department (ED), survival un-
til hospital admission and post-arrest overall
and cerebral performance outcomes. Results:
We included a total of 40,159 OHCA cases
with a prevalence of around 60% in men and
40% in women. The univariate analysis showed
women were significantly less likely to have
ROSC at scene or ED, survival-to-admission,
discharge and good overall and cerebral per-
formance outcomes. The multivariate analyses
reported no significant gender difference on
outcomes. We found women in the reproduc-
tive age group (age 18–44 years) were signifi-
cantly more likely to have ROSC on scene or
ED, survival until admission and discharge and
have good overall and cerebral performance
outcomes after adjustment for differences in
prehospital factors. Menopausal women (age
55 years and above) were less likely to sur-
vive on hospital admission after adjusting for
baseline and prehospital characteristics (Odds
ratio, 95% confidence interval; 0.8, 0.7–0.91).
Conclusion: This multi-ethnic Asian popula-
tion study showed women were more likely
to have poor survival and neurological out-
comes after OHCA. Differences in survival out-
comes between reproductive and menopausal
women age groups would highlight a need for
further investigations into the plausible social,
pathologic or hormonal basis for the relation-
ship found.

129. EVALUATION OF APPROXIMATE ENTROPY AS
A CPR QUALITY MEASURE

David D. Salcido, Allison C. Koller, Matthew
L. Sundermann, James J. Menegazzi, Univer-
sity of Pittsburgh Department of Emergency
Medicine

Background: Standard cardiopulmonary resus-
citation (CPR) quality metrics are based on
univariate, linear measures of CPR process.
Non-linear measures, such as approximate en-
tropy (ApEn), which characterizes the disor-
der of a signal, have been utilized elsewhere
(e.g., heart rate analysis), to capture phenom-
ena eluding standard linear measures. Objec-
tives: Preliminarily evaluate performance of
ApEn as a CPR-quality metric. Methods: Case
data for non-traumatic, EMS-treated out-of-
hospital cardiac arrests were obtained from the
Pittsburgh site of the Resuscitation Outcomes
Consortium for the period spanning the years
2010 to 2014. Cases with at least 1 available de-
fibrillator data file containing chest compres-
sion (CC) depth channels were included. CC
depth data traces were extracted with MAT-
LAB (2014b, The Mathworks, Nattick, MA). CC
for each available file were detected and used
to calculate CC depth (mm), rate (compres-
sions/minute), and flow fraction time series,
which were reported in averages over 1-min
epochs. Data from cases with multiple data files
were merged. ApEn was calculated for each 1-
min epoch of depth and rate. Correlation coeffi-

cients were calculated to assess the relationship
between ApEn, CC rate, CC depth, and flow
fraction overall and stratified by pre/post 5 min
of CPR. Results: Of a total of 1,278 cases with
defibrillator downloads, a subset of 1,266 cases
had analyzable CC depth channels. A total of
1,875,209 individual CC were detected and an-
alyzed, covering 18,719 min of CPR. The overall
mean (SD) for CC depth was 44.3 (11.0), for CC
rate was 109.6 (11.0), and for flow fraction was
0.81 (0.20). Mean (SD) ApEn of CC rate was 0.92
(0.34) and of CC depth was 0.79 (0.23). ApEn of
CC depth was weakly correlated with flow frac-
tion (r = 0.22) and ApEn of CC rate (r = 0.27),
but not CC rate or CC depth. Both before and
after the 5-min mark, ApEn correlated weakly
with flow fraction (r = 0.14 vs. r = 0.24) and
ApEn of CC rate (r = 0.30 vs. 0.26). Conclusion:
ApEn weakly correlated with CC flow fraction,
a common CPR quality measurement. ApEn of
rate and depth were not correlated with magni-
tude of CC rate or depth.

130. LONGITUDINAL STUDY OF BYSTANDER CPR
RATES AND SOCIOECONOMIC STATUS

Hanna E. Labiner, David D. Salcido, Sara
Tisherman, James J. Menegazzi, University of
Pittsburgh Department of Emergency Medicine

Background: Multiple studies have stressed
the importance of bystander CPR (BCPR) in
out-of-hospital cardiac arrest (OHCA). Previ-
ous studies have shown that rates of BCPR
in OHCA are positively correlated with the
socioeconomic status (SES) of the location in
which the event occurred. Objectives: We hy-
pothesized that rates of BCPR in witnessed
OHCA have increased in Pittsburgh, PA over
the past 9 years due to CPR education ef-
forts, and that BCPR rates in areas of high
SES have increased faster than rates in ar-
eas of low SES. Methods: We used preexist-
ing data from the Resuscitation Outcomes Con-
sortium to examine cases of OHCA occurring
in Pittsburgh, PA from 2006–14. Inclusion cri-
teria: non-traumatic cardiac arrest; witnessed
by a bystander and not by on-duty healthcare
providers; treated by EMS; status of BCPR was
determinable; and SES indicators were avail-
able for the event location. We used the 2013
census data to determine the median house-
hold income (MHI) and high school gradua-
tion rate (HSGR) for each census tract, which
we used as a determinant of SES. The tracts
were organized by tertile based on MHI and
by tertile based on HSGR. We used STATA to
perform generalized estimating equations on
subject-level data. Results: There were 6,909
non-traumatic cardiac arrests during our study
period, 3,510 were treated by EMS and 720
of these met our inclusion criteria. Controlling
for age and sex, higher MHI increased odds
of receiving BCPR (OR = 1.33, CI95:1.05–1.68,
p = 0.02). Controlling for age and sex, higher
HSGR increased odds of receiving BCPR (OR
= 1.44, CI95:1.13–1.69, p = 0.00). Controlling
for age and sex, the odds of receiving BCPR in-
creased over time (OR = 1.08, CI95:1.00–1.16, p
= 0.04). Conclusion: Our study supports pre-
vious studies showing that OHCAs occurring
in areas of high SES have a higher propor-
tion of BCPR than those occurring in areas of
low SES. Our study also showed an increase in
rates of BCPR over time. We were unable to de-
termine whether rates of BCPR increased at a
faster rate in areas of high SES compared to low
SES.

131. INCIDENCE AND OUTCOME OF OUT-OF-
HOSPITAL CARDIAC ARREST IN SCHOOL IN KOREA

Eui Jung Lee, So Yeon Hwang, Sang Do Shin,
Young Sun Ro, Yu Jin Lee, Seoul National Uni-
versity Hospital

Background: Schools are one of the impor-
tant locations for improving OHCA outcome
by public advertisement, CPR education, or
AED. But there is insufficient epidemiological
data about OHCA in schools. Objectives: In
this study, we aimed to show incidence and
outcome of OHCA in schools. Methods: We
used a nationwide, population-based OHCA
registry from 2008 to 2013 in Korea. Presumed
cardiac origin arrests that occurred in schools
were included. OHCAs were categorized as
student, faculty, or visitors. The average an-
nual incidence of OHCA in schools was cal-
culated based on per 100,000 persons or per
1,000 schools for student, faculty, and/or vis-
itors. Results: During the study period, 402
OHCA occurred in schools. Among them, 318
cases (79.1%) were presumed cardiac origin.
Overall, the annual incidence was 2.26 per 1,000
schools and 0.28 per 100,000 persons in stu-
dent and faculty categories, respectively. Con-
sidering visitors, the annual incidence was 4.10
per 1,000 schools and 0.51 per 100,000 per-
sons, respectively. The highest incidence was
shown in high school, with an annual inci-
dence of 5.09 per 1000 schools and 0.58 per
100,000 persons. The median age (Q1-Q3) was
16.7 (14.6–18.7) in students and 52.1 (45.3–62.1)
in non-students. Witnessed OHCAs involv-
ing students were more common (80.8% vs.
66.5%), given more bystander CPR (33.1% vs.
17.0%), had more shockable rhythms (30.8% vs.
26.6%) when compared to the OHCAs involv-
ing non-students. Twenty-four OHCAs among
students (18.5%) occurred during sports activ-
ity. Among non-student OHCAs, 88 (46.8%)
occurred during sports activity. The median
(Q1–Q3) BLS response was 6 (5-8) in students
and 6 (4–8) among non-students. The propor-
tion of OHCAs involving survival to hospi-
tal discharge was 38.5% (n = 50) among stu-
dents vs. 31.4% (n = 59) in the non-student
group. But the non-student group had better
neurological outcome (CPC 1–2) of 28 (14.9%)
compared to 13 (10.0%) in student group.
Conclusion: Overall incidence of OHCA in
school is low. About 40% of victims were
visitors. One third of OHCA occurred dur-
ing sports activity and these had higher inci-
dence of shockable rhythm. The school AED
program can be improved based on these
findings.

132. THE IMPACT OF PREHOSPITAL CARDIAC
CATHETERIZATION LABORATORY ACTIVATION ON
SURVIVAL FROM WITNESSED OUT-OF-HOSPITAL
SHOCKABLE CARDIAC ARREST

Jason A. Kruger, Scott C. Wiebe, Roger E.
Bonin, Aaron M. Pospisil, Peter N. Eppens,
Lincoln Fire & Rescue

Background: Prehospital cardiac catheteriza-
tion lab activation has become a standard prac-
tice for patients experiencing ST-elevation my-
ocardial infarctions (STEMI). Witnessed out-of-
hospital shockable cardiac arrest is frequently
the result of the same pathologic process. By-
stander witnessed out-of-hospital cardiac arrest
(OHCA) patients found in an initially shock-
able rhythm represent a subset of OHCA pa-
tients with a high likelihood of survival. Meth-
ods: On February 1, 2015, our EMS system, in
cooperation with our hospitals and cardiology
groups, adopted a protocol that would treat all
adult patients with witnessed OHCA found in
an initially shockable rhythm as STEMI equiv-
alent patients. Prehospital providers were di-
rected to promptly activate the hospital’s car-
diac catheterization lab team by declaring a
“Cardiac Alert” from the field. Prehospital
providers were directed to declare the “Car-
diac Alert” prior to patient transport regard-
less of whether the patient had achieved a
return of spontaneous circulation (ROSC) at
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the time of cardiac catheterization lab activa-
tion. Unless the patient had a ROSC, a me-
chanical chest compression device, vascular ac-
cess, and advanced airway were to be in place
prior to patient movement and transport. We
compared our Utstein survival, bystander wit-
nessed OHCA in an initially shockable rhythm,
during the 16 mon before our protocol change
with our Utstein survival during the6 mon af-
ter our protocol change. Results: During the 16
mon prior to our protocol change, there were
21 patients with bystander witnessed OHCA
found in an initially shockable rhythm. Five
of those patients survived to discharge from
the hospital, 5 of 21 (24%), four of whom were
neurologically intact, 4 of 21 (19%), defined as
a Cerebral Performance Category (CPC) score
of 1 or 2. During the6 mon after our proto-
col change, there were 11 patients with by-
stander witnessed OHCA found in an initially
shockable rhythm. Eight of these patients sur-
vived to discharge from the hospital, 8 of 11
(73%), all of whom were neurologically in-
tact. Using chi-squared testing, differences in
bothoverall and neurologically intact survival
are significant (p < 0.01). Conclusion: Institut-
ing a prehospital cardiac catheterization lab-
oratory activation protocol for all adult pa-
tients with witnessed, shockable cardiac ar-
rest improvedoverall and neurologically intact
survival.

133. A CASE SERIES OF DOUBLE DEFIBRILLATION:
IS THE HOLY GRAIL OF RESUSCITATION WITHIN
REACH?

Ammundeep S. Tagore, Navin Ariyaprakai,
Susmith Koneru, Faizan Arshad, Mark Mer-
lin, Newark Beth Israel Medical Center

Background: There is minimal evidence and
data supporting the most effective method for
defibrillation energy level or optimum pad
placement. Double Sequence Defibrillation or
Double Simultaneous Defibrillation (DSD) is
the use of two defibrillators simultaneously at
their highest allowed energy setting to treat re-
fractory ventricular fibrillation (RVF). Objec-
tives: We describe a case series of eight patients
who received DSD. We hypothesized that early
DSD would result in significant VF conversion.
Methods: A retrospective case series was per-
formed of all patients who received greater
than 360 joules from January 1, 2015 to April
30, 2015. Additionally, physicians in an Emer-
gency Department were also requested to pro-
vide data for any DSD during this time period.
Seven cases of DSD were performed in the pre-
hospital setting and one case was in the hospital
setting during the 4-mon time period. Results:
From 01/01/2015 to 4/01/2015, eight patients
were treated with DSD. The median age was 61
(IQR: 45–78), with median resuscitation time of
31.3 min prior to the first DSD (IQR: 10–48). The
median number of single shocks was 5.1 prior
to DSD (IQR: 3–9), with a median of 2 (IQR:
1–3) DSED shocks delivered. VF converted af-
ter DSD in 5 cases (62.5%). Four patients sur-
vived to admission (50%). Three patients sur-
vived to discharge with no or minimal neuro-
logic disability (37.5%) Conclusion: The correct
amount of energy in joules for VF remains elu-
sive. In pediatrics, patients receive VF defib-
rillation based on weight, yet adult defibrilla-
tion is based on a standard amount of energy.
In our case series all but one of our survivors,
DSD was performed within 26 min. A previ-
ous case series had less ROSC and survival but
longer time period before DSD was performed.
We hypothesize that earlier DSD based on dou-
ble 360 joules and an additional defibrillation
vector may results in improved ROSC rates and
survival to discharge in VF arrests. Additional
research is being conducted and routine DSD is
being performed after three refractory attempts

at VF conversion References available upon re-
quest.

134. THE EFFECTIVE USE OF SIMULATION
TRAINING FOR “PIT CREW” CARDIOPULMONARY
RESUSCITATION IMPLEMENTATION IN A LARGE,
FIRE-BASED EMERGENCY MEDICAL SERVICES
SYSTEM

Eric Cortez, James Davis, Karla Short,
William Krebs, David Keseg, Columbus
Division of Fire; Ohio Health Doctors Hospital

Background: Several challenges exist when im-
plementing “pit crew” cardiopulmonary resus-
citation (CPR) in large prehospital systems. Ef-
ficient training of prehospital providers is cur-
tailed by other responsibilities and duties. Ob-
jectives: The objective of this study was to
describe the effectiveness of simulation train-
ing for “pit crew” CPR implementation in a
large, fire-based emergency medical services
(EMS) system. Methods: This was a retrospec-
tive study conducted in a hospital-based sim-
ulation center between June 2014 and March
2015. “Pit crew” training sessions were targeted
to EMS crews composed of emergency med-
ical technicians (EMTs) and paramedics. The
sessions consisted of three parts: an initial car-
diac arrest simulation before “pit crew” CPR
instruction (15 min), “pit crew” CPR instruc-
tion (30 min), and another cardiac arrest simu-
lation after “pit crew” CPR instruction (15 min).
The number of EMS personnel involved in each
session ranged from five to seven. The pri-
mary outcomes were chest compression rate,
chest compression depth and chest compres-
sion fraction. Inclusion criteria were all prac-
ticing EMTs and paramedics in the prehospi-
tal system. Providers were excluded if they
were not clinically active. Descriptive statis-
tics were reported as medians and interquar-
tile ranges (IQR). The Mann-Whitley U test
was used for significant testing (p < 0.05). Re-
sults: 474 paramedics participated in the sim-
ulation sessions. There was no difference in
chest compression rate before and after “pit
crew” training (pre-training: 125 compressions
per minute, IQR 115–132; post-training: 123
compressions per minute, IQR 110–130; p =
0.19). Chest compression depth (pre-training:
1.79 inches, IQR 1.57–1.97; post-training: 1.92
inches, IQR: 1.65–2.16; p = 0.03) and chest
compression fraction (pre-training: 77%, IQR
70–83%; post-training: 86%, IQR 83–90%; p =
0.00) increased following training. Conclusion:
Improved chest compression depth and chest
compression fraction were observed in EMS
providers subjected to “pit crew” CPR simula-
tion training; however, chest compression rate
did not improve post-training. This study sug-
gests that simulation training can be an effec-
tive means for “pit crew” CPR training in a
large prehospital system with several logisti-
cal challenges to training and implementation.
Further evaluation will be needed to determine
long-term retention of “pit crew” CPR skills
and effect on clinical outcomes.

135. WHAT REALLY INTERRUPTS CARDIOPUL-
MONARY RESUSCITATION IN AN OUT-OF-
HOSPITAL CARDIAC ARREST?

Christine Vandillen, Ryan Brown, Ousama
Aboushaar, Emily Weeks, Carmelle M. Elie,
University of Florida in Gainesville

Background: Cardiac arrest is one of the
leading causes of death with over 300,000
deaths annually in the U.S.While 24% of
In Hospital Cardiac Arrest (IHCA) patients
survive, only 10% of Out-of-hospital Car-
diac Arrest (OHCA) patients survive to dis-
charge.Compression fraction during IHCA re-
suscitation is commonly above 80% and has

been correlated with increased survival.In
OHCA, compression fraction is believed to be
as low as 50%. Objectives: This study seeks
to determine the accuracy of prehospital crew
documentation and estimating timing of inter-
ruptions in CPR vs. that of trained observers
in simulated OHCA scenarios. Methods: Ob-
servers underwent training to accurately doc-
ument all interventions during OHCA resusci-
tation. This proof of concept study with sim-
ulated scenarios was used to compare the ac-
curacy of direct observation with retrospec-
tive surveying of paramedics. The main out-
come measures: ongoing interventions, com-
pression fraction, length and cause of CPR
interruption. Observers documented interven-
tions and CPR interruptions in real time then
asked paramedics to document their care and
estimate the interruption time retrospectively.
The actual timing of the interventions was de-
termined through video analysis. Percent error
in interruption time will be used to compare
the accuracy in both types of data collection.
A two-tailed T-test was used to determine any
significant difference in percent error between
the two groups. Results: This study found that
retrospective surveying of paramedics led to a
33% error in recorded interruption time while
direct observation led to a 6.8% error, a dif-
ference of 26.4% (95% CI 10.3–42.4). This dif-
ference was found to be statistically significant
with a p-value of 0.0066. Also it was deter-
mined that direct observation led to a 1.5% er-
ror in the recorded order of events, while the
retrospective surveying of paramedics led to a
34.8% error, giving a difference of 33.3%. Con-
clusion: This proof of concept study has shown
that direct observation leads to a 26.4% (CI
10.3–42.4) reduction in error when document-
ing interruption time and a 33.3% reduction in
error in the documented order of events dur-
ing resuscitation.This initial data suggests that
direct observation could lead to more accurate
data collection than retrospective chart review
alone.

136. THE OPTIMAL CHEST COMPRESSION RATE
DEPENDS ON DURATION OF CPR AND WHICH
PHYSIOLOGIC SIGNAL IS BEING MEASURED

Joshua W. Lampe, Yin Tai, George Bratinov,
Wes Shoap, Yuxi Lin, Christopher Kaufman,
Lance B. Becker, University of Pennsylvania

Background: Pre-clinical studies suggest that
CPR can be personalized using coronary per-
fusion pressure (CPP) or end tidal carbon diox-
ide (ETCO2) to titrate the optimal chest com-
pression (CC) depth. Objectives: We studied
the interaction between CC rate, CPR duration,
blood flow, CPP, and EtCO2 in fixed-depth CC.
Methods: CPR was performed on nine domes-
tic swine (∼30 kg) using standard physiologi-
cal monitoring. Flow was measured in the ab-
dominal aorta, the inferior vena cava (IVC), the
right renal artery and vein, the right common
carotid and external jugular. Ventricular fibril-
lation (VF) was electrically induced. Mechan-
ical CC were started after 10 min of VF. CC
were delivered at a rate of 50, 75, 100, 125,
or 150 compressions per minute (cpm) and at
a depth of 2” for a total of 54 min. CC rates
were changed every 2 min and were random-
ized. Results: In the first 10 min of CPR, EtCO2
was largest at 150 cpm (49.2 ± 14.2 mmHg)
and significantly (p = 20 min), CC efficacy de-
creased and most blood flows and pressures
were optimized by rates of 100 cpm or less.
Conclusion: The optimal CC rate during CPR
changes as a function of time and varies for dif-
ferent physiologic metrics. This suggests that
a fixed CC rate may not be optimal. Further
work is needed to determine which physio-
logic measures might best relate to improved
outcomes.
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137. INTERRUPTIONS IN CARDIOPULMONARY
RESUSCITATION WITH PLACEMENT OF A
MECHANICAL CHEST COMPRESSION DEVICE

Veer D. Vithalani, Neal Richmond, Steve
Davis, William Gleason, Dwayne Howerton,
Levi Hejl, Emergency Physicians Advisory
Board, MedStar Mobile Healthcare

Background: Optimal survival from cardiac ar-
rest is associated with the percentage of time
during cardiopulmonary resuscitation (CPR) in
which continuous chest compressions are per-
formed without interruption (chest compres-
sion fraction or CCF). Objectives: The pur-
pose of this study is to determine the dura-
tion of chest compression pauses associated
with placement of a mechanical chest com-
pression device (LUCAS-2) in an urban 9-1-
1 emergency medical services system (EMS).
Methods: Retrospective review of consecutive
9-1-1 patients in out-of-hospital cardiac arrest
(OOHCA) upon whom resuscitation was at-
tempted, for the period between May–July
2015. Inclusion criteria: All cases of OOHCA
where chest compressions were performed. Ex-
clusion criteria: All cases where either a me-
chanical chest compression device was not
applied or where data was unavailable for
retrospective review. Manual chest compres-
sions were identified by rhythmic waveforms
transmitted through an electronic feedback de-
vice applied directly to the patient’s chest
during resuscitation (qCPR). Mechanical chest
compression waveforms were detected by the
bioimpedance channel (patient contact indica-
tor or PCI channel) of the cardiac monitor
used for rhythm monitoring during resuscita-
tion. Initiation of mechanical chest compression
was detected by the loss of waveforms detected
by the qCPR device, but with the presence of
waveforms detected on the PCI channel. Com-
pression pauses were identified by the pres-
ence of a flat-line waveform on both the qCPR
and PCI channels between termination of man-
ual compression and initiation of mechanical
compression. Results: 168 patients met inclu-
sion criteria for the study. The LUCAS device
was applied in 46 (27%) of cases, and data was
not available for review in 62 (36%) of cases.
The median duration of CPR interruption asso-
ciated with application of the LUCAS mechan-
ical compression device was 17 sec (interquar-
tile range 11 to 26 seconds, range 4 to 75 sec),
while 78% of mechanical compression device
placements exceeded 10 sec. Conclusion: Place-
ment of a mechanical compression device in
the prehospital environment may be associated
with prolonged pauses in chest compression.
The presence of such pauses may have impli-
cations for survival from OOHCA.

138. THE GEOGRAPHY OF SUDDEN CARDIAC
ARREST IN DETROIT

Stefanie L. Wise, Robert Dunne, Wayne State
University School of Medicine

Background: Bystander CPR is the key to im-
proving cardiac arrest survival.Many large ur-
ban systems have reported very low bystander
CPR rates. Recent national efforts present a
strong emphasis on continuous collection and
analysis of data through cardiac arrest reg-
istries at the EMS level. Objectives: Use reg-
istry data and geographic mapping data to as-
sess bystander CPR rate by census tract with
the longer term goal of targeting interven-
tions to specific areas to improve bystander
CPR rate. Methods: Utilizing the Cardiac Ar-
rest Registry to Enhance Survival (CARES) and
resources through the American Heart Associ-
ation (AHA), data from August 2013 through
April 2014 were analyzed to assess the inci-
dence of cardiac arrest within the City of De-
troit, as well as the bystander CPR rate. De-

mographic data of cases was then geo-mapped
into the US Census tracts. Results: Within the
City of Detroit, incidence of out-of-hospital
sudden cardiac arrest during this time frame
was 5.15 per 10,000 citizens. Bystander CPR
rate was 16.4%. The national bystander CPR
rate at this time was 40.8%. When individ-
ual cases are mapped by census tract, we are
able to identify specific neighborhoods as high-
risk and intermediate-risk for poor outcomes.
“High risk” refers to both a higher than average
incidence of SCA (for the City of Detroit) and
lower than Detroit’s average bystander CPR
rate. “Intermediate” risk refers to locations with
higher than average incidence of SCA with by-
stander CPR rates greater than the city’s av-
erage but less than the national average. Con-
clusion: Identification of these high-risk neigh-
borhoods can lead to targeted educational ef-
forts for the citizens most at risk of a poor out-
come. Community-based resources (schools,
places of worship and community centers, for
example) can now be identified within any
given high-risk neighborhood to assist in such
efforts.

139. REFRACTORY VENTRICULAR FIBRILLATION
IN OUT-OF-HOSPITAL CARDIAC ARREST TREATED
WITH DOUBLE SEQUENTIAL DEFIBRILLATION

Eric Cortez, Ashish Panchal, James Davis,
William Krebs, David Keseg, City of Colum-
bus, Division of Fire/Ohio University

Background: The use of double sequential de-
fibrillation (DSD) in the treatment of out-of-
hospital cardiac arrest (OHCA) patients with
refractory ventricular fibrillation (RVF) is not
well studied. The benefit of prehospital use of
DSD is unclear. Objectives: The objective of
this case series was to describe the outcomes
of patients treated with DSD for RVF in the
prehospital setting. Methods: This was a retro-
spective evaluation of cardiac arrest events in
a fire-based emergency medical services (EMS)
system between August 1, 2010 and June 30,
2014. Inclusion criteria were all OHCA pa-
tients treated with DSD. RVF was defined as
ventricular fibrillation refractory to five sin-
gle defibrillations. Descriptive statistics were
reported as medians and interquartile ranges
(IQR).Neurological outcome was described us-
ing the Cerebral Performance Category (CPC)
scoring system. Results: During the study pe-
riod 2,407 patients were treated for OHCA,
with 12 patients treated with DSD.Eleven pa-
tients (92%) were male with a median age of
54 (IQR 47.5–68.5). The median total resuscita-
tion time was 39.5 min (IQR 31–42.5). Six (50%)
were witnessed arrests, 7 (85%) received by-
stander cardiopulmonary resuscitation (CPR),
and 2 (17%) received defibrillation with an au-
tomated external defibrillator (AED) prior to
EMS arrival. The initial rhythm was ventricular
fibrillation (VF) in 11 patients (92%) with one
patient presenting in pulseless electrical activ-
ity (PEA). The median number of single defib-
rillations was 5 (IQR 5–6), and the median num-
ber of DSD was 2 (IQR 1–2). The median time
to DSD was 27 min (IQR 22–33). DSD broke
ventricular fibrillation in 9 patients (75%) with
3 patients (25%) achieving prehospital return
of spontaneous circulation (ROSC), and 3 pa-
tients (25%) surviving to hospital discharge. Of
the survivors, 2 patients (67%) had a CPC score
of 1 at discharge. Conclusion: In this evalua-
tion, the use of DSD resulted in the conversion
of RVF in 75% of treated patients. All patients
with ROSC survived to hospital discharge and
67% had normal CPC scores. The evaluation
suggests that DSD may be a tool in the pre-
hospital armamentarium to improve neurolog-
ical survival from OHCA. Larger studies are
needed to further evaluate the efficacy of pre-
hospital DSD for RVF.

140. TRANSITIONING FROM D2B (DOOR-TO-
BALLOON) TIME INTERVAL DATA COLLECTION
TO R2R (RECOGNITION-TO-REPERFUSION) TIME
INTERVAL DATA COLLECTION TO CREATE,
MONITOR, AND IMPROVE A STEMI SYSTEM OF
CARE IN SOUTHEAST MICHIGAN

Luke Bowen, Antonio X. Bonfiglio, Dean
Dalbec, Robert Dunne, Macomb County EMS
Medical Control Authority

Background: The Macomb County Medical
Control Authority (MCMCA) consists of 27
EMS agencies and 8 member-owned hospitals,
of which 5 are STEMI receiving centers and 3
are STEMI referral centers. To create a “STEMI
System of Care” it is necessary to expand
time interval data collection from D2B (door-to-
balloon) to R2R (recognition-to-reperfusion) to
assess the partnership between prehospital and
hospital stakeholders. Objective: Create a data
monitoring tool to collect data which reflects
critical time intervals beginning with EMS noti-
fication through reperfusion. A pre-determined
goal of 60 min for D2B and 90 min for R2R was
established based upon the American Heart
Association “Mission Lifeline R©” recommen-
dations for an ideal “STEMI System of Care.”
Methods: A retrospective, observational data
collection began in January 2013 and contin-
ued through December 2014. A data collection
matrix captured the following time elements
from which critical time intervals were com-
puted: EMS notified to EMS arrival (EMS re-
sponse time); EMS arrival to 12-lead ECG trans-
mission (EMS 12-lead acquisition/transmission
time); EMS notified to arrival in ED (total EMS
time); ED arrival to 1st hospital ECG (1st hospi-
tal ECG time); ED arrival to cath lab activation
(cath lab activation time); ED arrival to reper-
fusion (D2B time); EMS notified to reperfusion
(R2R time). Results: Each of the 5 STEMI receiv-
ing centers data was submitted to the MCMCA
by the ED EMS Coordinator. In 2013 a total of
181 patients were identified with an average
R2R time of 83.9 min. 2014 data identified 168
patients with an average R2R time of 84.9 min.
Conclusion: 2013 and 2014 time data is within
the goal of R2R of 90 min or less. As a STEMI
System of Care, monitoring the R2R time inter-
val provides a critical loop closure to the EMS
agencies and PCI centers to identify areas for
improvement. The study identified limited ar-
eas for time interval reduction in the prehos-
pital setting (e.g., time to 12-lead ECG acquisi-
tion/transmission). Multiple opportunities for
time interval reduction were identified in the
in-hospital setting (e.g., time to 1st ECG, time
to activate cath lab) and total hospital process
time (D2B).

141. DOMAINS OF AGREEMENT OF NIHSS
SCORING BETWEEN HELICOPTER EMS, ICU
NURSES, AND NEUROLOGISTS

Denisse J. Sequeira, Lori Shutter, Christian
Martin-Gill, Francis X. Guyette, University of
Pittsburgh Department of Emergency Medicine

Background: Stroke is a major cause of death
and disability. Most stroke patients access the
medical system through Emergency Medical
Services (EMS). The availability of time de-
pendent therapies for stroke makes accurate
triage critical. Prehospital notification by EMS
reduces delay in stroke evaluations. We previ-
ously demonstrated that there is moderate to
good agreement between helicopter emergency
medical services (HEMS) crews and neurolo-
gists using the National Institutes of Health
Stroke Scale (NIHSS) to identify large vessel
occlusions (LVO) but the NIHSS is difficult to
teach and maintain competency. Objectives:
We aim to describe the domains of agreement
between HEMS providers, intensive care unit
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(ICU) nurses and neurologists in administer-
ing the NIHSS. Methods: We reviewed 358
patients transported by a critical care trans-
port system to a comprehensive stroke cen-
ter in 2014. Inclusion required a final diagno-
sis of ischemic stroke, and an NIHSS recorded
by the HEMS crew, the ICU nursing staff
and the neurologist. The prehospital NIHSS
were obtained from emsCharts (Warrendale,
PA), whereas the initial nurse and neurologist
NIHSS were obtained from in-hospital records
(Cerner, Kansas City, MO). The scores were an-
alyzed in pairs as HEMS-neurologist (H-Ne),
nurse-neurologist (Nu-Ne), and HEMS-nurse
(H-Nu). We used a weighted kappa statis-
tic to analyze the inter-rater agreement of the
NIHSS and its individual domain scores. Re-
sults: Total NIHSS score showed moderate
agreement between Nu-Ne (k = 0.71), H-Ne
(k = 0.66), and Nu-H (k = 0.62). Between
all three pairs, agreement for limb ataxia was
poor (H-Ne k = 0.02, Nu-Ne k = 0.06, H-
Nu k = 0.07) and sensory loss was fair (H-Ne
k = 0.37, Nu-Ne k = 0.34, H-Nu k = 0.28).
H-Ne additionally showed only fair agree-
ment in terms of the visual fields (k = 0.29),
dysarthria (k = 0.31) and extinction/inattention
(k = 0.25). Conclusion: HEMS scored the to-
tal NIHSS with moderate agreement when
compared with neurologists and nurses. We
identified only fair or poor agreement among
the individual domains of limb ataxia and
sensory between all raters. Visual fields,
dysarthria, and extinction/inattention demon-
strated only fair agreement between HEMS
and neurologists. These domains suggest a fo-
cus for improved education and training of
providers.

142. ELECTROCARDIOGRAPHIC DIAGNOSIS OF ST
SEGMENT ELEVATION MYOCARDIAL INFARCTION:
AN EVALUATION OF SEVERAL AUTOMATED
INTERPRETATION ALGORITHMS

Kimberly T. Baldino, J. Lee Garvey, Jon
Studnek, Richard Gregg, Jessica Zegre-
Hemsey, Steve Vandeventer, Allison Infinger,
Doug Swanson, Carolinas Medical Center;
Mecklenburg EMS Agency

Background: The objective of this study was
to assess the validity of three computerized
electrocardiographic (ECG) interpretation algo-
rithms with respect to the algorithms’ abil-
ity to correctly identify STEMI patients in the
prehospital setting who require emergent car-
diac intervention. Methods: This retrospective
study evaluated test performance characteris-
tics of three ECG diagnostic algorithms with
the intent to identify the presence of a cul-
prit coronary artery (CCA) upon catheteriza-
tion to diagnose STEMI. The study setting
was a metropolitan EMS agency and an 850
bed urban, academic, cardiac intervention ca-
pable hospital. Paramedics analyzed prehos-
pital ECGs for STEMI system activation ac-
cording to local protocol. Data from this study
were derived from patients transported be-
tween 1/1/2012–12/31/13. Two patient groups
were enrolled: those with verified prehospital
STEMI activation (cases) and those with a pre-
hospital impression of chest pain potentially
due to ACS (controls). Each patient’s first in-
terpretable 12-lead ECG was analyzed. A data
file with blinded electronic prehospital ECGs
was sent to the industry partner for testing
against all three algorithms (AG1, AG2, AG3).
Each algorithm evaluated the 12-lead ECG for
pre-specified criteria to report the “>“ diag-
nostic statement. Primary analysis assessed the
validity of each algorithm by conducting an
analysis of sensitivity, specificity, positive and
negative likelihood ratios to detect a patient
with a CCA; McNemar’s chi square assessed
for between algorithm differences in sensitivity

and specificity. Results: There were 500 patient
records analyzed, resulting in a case group with
151 patients and a control group with 349 pa-
tients. Statistical differences in sensitivity to de-
tect CCA were found when comparing AG1 to
AG3 (0.69 vs. 0.62, p = 0.0039) and AG2 to AG3
(0.68 vs. 0.62, p = 0.0027). Specificity in detect-
ing CCA also differed, with AG1 and AG2 sig-
nificantly less specific than AG3 (0.89 vs. 0.95,
p = 0.0002 and 0.91 vs. 0.95, p = 0.0002). Con-
clusion: Computerized ECG diagnostic algo-
rithms can be designed to maximize sensitiv-
ity or specificity in detecting CCA. Individual
applications may vary, and local needs could
favor use of a higher sensitivity algorithm vs.
a higher specificity algorithm. Future research
should focus on optimizing computerized ECG
algorithms for timely and accurate STEMI diag-
nosis.

143. FIREFIGHTER FIRST RESPONDER APPLICA-
TION OF ECG ELECTRODES AND CABLES REDUCES
TIME TO PREHOSPITAL ECG IN EMS PATIENTS

Jefferson G. Williams, Stephanie Trowbridge,
Samuel A. Lazoff, Kevin C. Annis, Christo-
pher M. Prevatte, Michael W. Bachman, Wake
County Department of EMS

Background: EMS ECG acquisition and anal-
ysis is effective in improving process mea-
sures and outcomes in acute coronary syn-
drome (ACS) patients. Firefighter First Respon-
ders (FR) are the key members of EMS sys-
tems, and are often first on scene. Objectives:
Our objective was to assess whether FR assis-
tance with ECG acquisition improves time to
ECG for EMS patients. We hypothesize that
FR ECG acquisition will decrease time to ECG.
Methods: We conducted a non-randomized in-
terventional study of all EMS calls in which
an ECG was obtained (“EMS ECG calls”) in
our third-service urban/suburban EMS system
(pop 1,000,000) over a period of 3.5 mon. EMD-
dispatched FR units from 22 departments sup-
plement Advanced Life Support (ALS) ambu-
lance response. One large municipal fire de-
partment was issued ECG electrodes and ca-
bles and received education regarding indica-
tions and technique for 12-lead ECG acquisi-
tion. For patients in whom an ECG was in-
dicated, FRs placed the electrodes and cables
prior to EMS arrival and then prompted acqui-
sition of the ECG once the ALS ambulance ar-
rived with the cardiac monitor. Data were ab-
stracted retrospectively from patient care re-
ports. Cases of FR assistance with ECG (FR
ECG) were compared to concurrent controls (all
other EMS ECG calls) using descriptive statis-
tics and 95% confidence intervals. The primary
outcome was time from EMS unit arrival to
12-lead acquisition. Cardiac arrest cases were
excluded. Results: Of 5,290 eligible EMS ECG
calls, 94 were FR ECG cases. Groups were de-
mographically similar. The mean time to ECG
(minutes) was 6.1 (95% CI 4.5–7.7) for FR ECGs
vs. 12.5 (12.3–12.8) for all other ECGs. For EMS
ECG calls in which a STEMI alert was initi-
ated by EMS, mean time to ECG was 2.4 min
(1.3–3.5) for FR ECGs (n = 3), vs. 6.9 min
(5.3–8.6) for other ECGs (n = 50). Limitations
include the small sample of STEMI patients.
Conclusion: FR assistance decreased time to
ECG by half, including patients concerning for
ACS. As guidelines stress time-based process
measures for ACS patients, we describe a novel
approach to decreasing time to ECG in EMS pa-
tients. Further study should evaluate whether
time to EMS ECG improves outcomes in ACS
patients.

144. THE IMPACT OF RECOMMENDED PCI CARE
ON HOSPITAL OUTCOMES FOR TRANSFERRED
STEMI PATIENTS

Yeong Ho Choi, Yu Jin Lee, Sang Do Shin,
Young Sun Ro, Kyoung Jun Song, Seoul Na-
tional University

Background: AHA recommended that time
from first medical contact to balloon should be
within 120 min for transferred patients did not
receive thrombolysis in primary hospital. Ob-
jectives: The aim of this study was to evalu-
ate the impact of reperfusion strategy recom-
mendation by AHA on hospital outcomes for
STEMI patients. Methods: We used the CAr-
dioVAscular disease Surveillance (CAVAS) data
from November 2008 to December 2012. Eligi-
bility was the adult patients who diagnosed for
STEMI and transferred from primary hospital
for definite PCI. The patients who received PCI
or CABG in primary hospital and who arrived
to primary hospital over 4 h from symptom,
time from door to balloon over 24 h in definite
hospital, and unknown ED disposition were ex-
cluded. Endpoint was hospital mortality. Main
exposure was AHA recommendation for reper-
fusion therapy. We tested the association be-
tween compliance of recommendation (compli-
ance vs. violence group) on hospital mortality.
Results: Total of 1,799 patients were analyzed,
30.7% and 69.3% were in compliance and vio-
lence. Elderly was less in compliance (37.4%)
than violence (47.9%) (p-value <0.01). EMS was
used for 15.7% of compliance and 16.2% of vi-
olence (p-value = 0.80). Cardiogenic shock and
arrest were 7.1% and 1.3% in compliance and
8.0% and 0.9% in violence, respectively. Hospi-
tal mortality was 4.5% and 7.2% in compliance
and violence (p-value = 0.03). The crude odds
ratio (95% CIs) of compliance group for hospi-
tal mortality was 0.61 (0.39–0.96) and adjusted
odds ratio was 0.75 (0.46–1.21). Conclusion: In
transferred STEMI patients, PCI care recom-
mended by AHA was associated with lower
mortality.

145. INTRAOSSEOUS PRESSURE MONITORING IN
HEALTHY VOLUNTEERS

Joshua G. Salzman, Ralph J. Frascone, Abi-
gail E. Zagar, Nicholas M. Loken, Aaron M.
Burnett, Bjorn K. Peterson, Kent R. Griffith,
Christopher Ward, Sandi S. Wewerka, Regions
Hospital

Background: Intraosseous (IO) pressure moni-
toring has not been explored as a potential in-
vasive monitoring option for critically ill and
injured patients. Objectives: The objective of
this study was to describe IO pressure mea-
surements in normal healthy volunteers. Meth-
ods: This is a prospective, proof of concept,
pilot study of healthy volunteers approved
by our local institutional review board. Inclu-
sion criteria included age 18–70 year old, BMI
19–40, ability to provide informed consent, and
no active treatment for any disease. Partici-
pants consented to have two IOs placed per
device manufacturer recommendations (tibial
and humeral). External cuff pressure readings
were recorded every 5 min, and IO pressure
measurements were recorded continuously for
up to 60 min.A safety review committee re-
viewed data after the 10th and 15 participants
were enrolled. Mean IO pressure readings and
systolic/diastolic cuff pressure measures were
summarized and are reported descriptively.The
slopes of mean IO pressure readings from the
start to the end of the monitoring session are
also described. Results: Fifteen patients were
enrolled between April and July 2015. Aver-
age patient age was 33 years old (range =
22–50), and 40% were female. The IO waveform
morphology was arterial, including a distinct
dichrotic notch. Respiratory variability within
the waveform tracing was also observed in
all subjects. Results from the humeral place-
ments were inconsistent and are not presented.
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The median of the mean tibial IO pressure
across the study sample was 60 mm Hg (IQR
= 30.5–83.5 mm Hg). In the majority of partic-
ipants, the mean tibial IO pressure was below
the systolic and diastolic cuff readings. We ob-
served a decrease in IO pressure from the initial
placement until the final reading, with an ap-
proximate 1% decrease in pressure per minute.
Conclusion: This is the first study in healthy
volunteers establishing the presence of an in-
traosseous waveform, which was observed to
be arterial in nature. The mean tibial IO pres-
sure was consistently obtained but had a wide
variation in absolute values. IO pressure de-
creased approximately 1% per minute during
the testing period.

146. THE IMPACT OF URBANIZATION ON
FIRST-DOOR-TO-BALLOON TIME DELAY IN ST-
ELEVATION MYOCARDIAL INFARCTION PATIENTS
UNDERGOING INTER-HOSPITAL TRANSFER

Ki Ok Ahn, Sang Do Shin, Won Chul Cha,
Hyun Wook Ryoo, Young Sun Ro, Taeyun
Kim, Seoul National University Hospital

Background: Inter-hospital transfer delays for
ST-elevation myocardial infarction for primary
percutaneous coronary intervention may be
shortened by improved regional care systems.
The urbanization level is among the main con-
cerns for regionalization. Objectives: We eval-
uated the effect of the urbanization level on
the transfer process and first door-to-balloon
time in ST-elevation myocardial infarction pa-
tients who underwent inter-hospital transfer
for primary percutaneous coronary interven-
tion. Methods and Results: We evaluated the
association between the first door-to-balloon
time and urbanization level (metropolitan, ur-
ban, and rural) in 1,258 patients who under-
went inter-hospital transfer for primary percu-
taneous coronary intervention from the Car-
diovascular Disease Surveillance program in
Korea. In rural areas, only 16.0% of patients
had a first door-to-balloon time <120 min,
recommended by the ACCF/AHA guidelines
for the management of ST-elevation myocar-
dial infarction (28.3% and 41.4% in urban and
metropolitan areas, respectively; P < 0.01).
Even after adjusting for potential confounders,
rural areas were significantly associated with
first door-to-balloon delays (adjusted odds ra-
tio for total door-to-balloon time <120 min,
2.01, 95% confidence interval 1.40–2.19 vs.
urban areas; 3.70, 95% confidence interval
2.59–5.38 vs. metropolitan areas). Each transfer
process (length of stay in the referring hospi-
tal and inter-hospital transport time) was de-
layed compared with the counterparts in the
urban and metropolitan areas (P = 0.02 and
P < 0.01, respectively). Conclusion: Rural ar-
eas are the most vulnerable for transfer delays
of ST-elevation myocardial infarction patients
undergoing inter-hospital transfer for primary
percutaneous coronary intervention. Different
designs for regional network systems by urban-
ization level should be considered.

147. THE IMPACT OF RECOMMENDED PCI CARE
ON HOSPITAL OUTCOMES FOR TRANSFERRED
STEMI PATIENTS

Yeong Ho Choi, Yujin Lee, Sang Do Shin,
Young Sun Ro, Kyoung Jun Song, Seoul Na-
tional University Hospital

Background: AHA recommended that time
from first medical contact to balloon should be
within 120 minutes for transferred patients that
did not receive thrombolysis in primary hospi-
tal. Objectives: The aim of this study was to
evaluate the impact of reperfusion strategy rec-
ommendation by AHA on hospital outcomes
for STEMI patients. Methods: We used the

CArdioVAscular disease Surveillance (CAVAS)
data from Nov 2008 to Dec 2012. Eligibility was
the adult patients who diagnosed for STEMI
and transferred from primary hospital for def-
inite PCI. The patients who received PCI or
CABG in primary hospital and who arrived
to primary hospital over 4 hours from symp-
tom, time from door to balloon over 24 h in
definite hospital, and unknown ED disposition
were excluded. Endpoint was hospital mor-
tality. Main exposure was AHA recommenda-
tion for reperfusion therapy. We tested the as-
sociation between compliance of recommenda-
tion (compliance vs. violence group) on hos-
pital mortality. Results: Total of 1,799 patients
were analyzed, 30.7% and 69.3% were in com-
pliance and violence. Elderly was less in com-
pliance (37.4%) than violence (47.9%) (p-value
< 0.01). EMS was used for 15.7% of compli-
ance and 16.2% of violence (p-value = 0.80).
Cardiogenic shock and arrest were 7.1% and
1.3% in compliance and 8.0% and 0.9% in vio-
lence, respectively. Hospital mortality was 4.5%
and 7.2% in compliance and violence (p-value
= 0.03). The crude odds ratio (95% CIs) of com-
pliance group for hospital mortality was 0.61
(0.39–0.96) and adjusted odds ratio was 0.75
(0.46–1.21). Conclusion: In transferred STEMI
patients, PCI care recommended by AHA was
associated with lower mortality.

148. A DESCRIPTIVE ANALYSIS OF OCCUPATIONAL
FATALITIES AMONG US POLICE OFFICERS DURING
TACTICAL OPERATIONS OVER A 15-YEAR PERIOD

Matthew D. Sztajnkrycer, Moriah S. Thomp-
son, Tyler M. Hartman, Mayo Clinic

Background: Minimal information is known
about the nature of occupational fatalities
amongst tactical officers. A greater understand-
ing of the nature of such injuries is needed
in order to improve officer safety. Objectives:
The purpose of this study is to provide a
descriptive analysis of line of duty deaths
during tactical operations secondary to felo-
nious assault. Methods: Retrospective analy-
sis of open source de-identified Federal Bu-
reau of Investigation (FBI) Uniform Crime Re-
porting (UCR) Law Enforcement Officers Killed
and Assaulted (LEOKA) data inclusive of the
years 1997–2013.Tactical operations were de-
fined as assignment to a SWAT team, fugitive
task force, or narcotics task force. Results: Of
906 officer deaths during the study period, 53
(5.8%) involved tactical officers.On average, of-
ficers were 36.8 years of age at the time of
death with 11.3 years of law enforcement ex-
perience. High risk warrant service accounted
for the largest number of fatalities (62.3%). A
single officer was killed in 89.6% of events;
49.1% of cases involved injuries to other offi-
cers. The majority (62.3%) of officers killed were
the first officer(s) to enter the scene. The most
commonly identified cause of death was head
trauma (n = 20). Chest trauma accounted for 14
deaths; ten (71.4%) sustained an entry wound
via the ballistic vest armhole. The most com-
mon weapon types causing injury were pistols
(n = 29) followed by assault rifles (n = 14).
Where recorded, 52.2% of officers died within
the first hour of injury. The provision or na-
ture of buddy care, tactical EMS care, or con-
ventional EMS care was rarely noted. Conclu-
sion: Tactical officer deaths most commonly oc-
cur during high risk warrant service, and most
often involve the first officer(s) to enter a scene,
suggesting an opportunity for improved oper-
ational tactics. The frequency of fatal axillary
penetration suggests the opportunity for bal-
listic protection redesign. Information is lack-
ing regarding on-scene care, limiting the abil-
ity to determine optimal medical procedures
for downed officers during tactical operations.
However, nearly 50% of victim officers sur-

vived more than one hour from time of injury,
suggesting opportunities to intervene and po-
tentially affect outcomes.

149. COMPARISON OF AN I-GEL VS. KING AIRWAY
IN A SIMULATED TACTICAL ENVIRONMENT

Juan A. March, Noel Resurreccion, Theresa
Tassey, Roberto Portela, Bryan Kitch, East Car-
olina University

Background: In a tactical environment there are
several emergent airway options available. One
published manuscript suggests that use of the
King LT laryngotracheal airway device (KA) is
superior and minimizes exposure in a tactical
environment when compared to endotracheal
intubation (ETI). However, there is no pub-
lished data comparing two different blind in-
sertion supraglottic airway devices in a tactical
environment. Objectives: This study compares
the King laryngotracheal airway (KA) and I-Gel
airway (IGA) in a tactical environment, to de-
termine if one device is superior in minimizing
exposure and time to tube placement. Meth-
ods: This prospective randomized trial was per-
formed using the same methods employed in
a previously published study which compared
ETI vs KA in a tactical environment.The tac-
tical environment was simulated using a 12
inch vertical barrier, which was used to simu-
late concealment, identical to the model from
the previously published study.Participants in-
cluded paramedic students who wore an Ad-
vanced Combat Helmet (ACH) and a soft ar-
mor vest (IIIA) without ballistic plates. The
participants first practiced in full tactical gear
with both the KA and IGA, and were ran-
domized to determine which device they used
first. We measured the time to tube placement
in an airway manikin comparing the IGA and
KA. During each airway attempt participants
were videotaped to monitor maximum expo-
sure, measured as height of the helmet above
the 12-inch barrier. Data was analyzed using an
ANOVA test. Results: A total of 19 paramedic
students who were already at the basic EMT
level participated. Time for tube placement of
the KA was 39.7 sec (95%CI: 32.7–46.7) vs. 14.4
sec (95%CI: 12.0–16.9) for the IGA, p < 0.001.
Maximum exposure as measured by the height
of the helmet above the barrier for the KA was
1.42 inches (95%CI: 0.38–0.63) vs. 1.42 inches
(95%CI: 0.32–0.74) for the IGA, p = 0.99. In ad-
dition, 100% of the participants preferred using
the IGA device over the KA. Conclusion: In a
simulated tactical environment, the IGA can be
placed faster than the KA with a statistically
significant time difference. There was no differ-
ence detected in the exposure of the practitioner
between the two devices.

150. NAVY EN ROUTE CARE: A THREE YEAR
REVIEW OF 428 NAVY AIR EVACUATIONS

Benjamin D. Walrath, Vik S.Bebarta, David
Wampler, Victoria Ganem, Alejandra G.
Mora, Elliot Ross, Stephen Harper, Chetan
Kharod, Gerard Demers, United States Navy

Background: En Route Care (ERC) is not a pro-
gram of record in the Navy. However, there
is a recognized need to develop the capabil-
ity of Navy ERC from the sea base as we pre-
pare for future military and humanitarian oper-
ations. Objectives: Our objective was to report
clinical ERC cases treated by Navy operational
assets from January 2012–January 2015. Meth-
ods: This was a 3 year (1/2012–1/2015) ret-
rospective analysis of prospectively collected
SAR data obtained from The Search and Res-
cue Model Manager (SARMM) office. Data el-
ements collected and analyzed include: total
number of patients transported dichotomized
for advanced life support (ALS) or basic life
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support (BLS), time and duration of transport,
and type of ERC provider.Descriptive data
were reported as mean ±SD (median [IQR]).
Analysis utilized chi-square or Fisher’s exact
tests where appropriate. Results: During the
period 428 patients were transported by Navy
assets and reported to SARMM office.Transport
time was 67 ± 65; (54[IQR 30–78]) min. Mis-
sions were staffed by 76% Search and Res-
cue Medical Technicians (SMT), 25% Flight Sur-
geons (FS), and 21% other.22% of missions had
a mix of providers. Patients were 75% male,
36 ± 20 (30[IQR 22–50]) years old, 47% mil-
itary, and 48% trauma. A total of 54% were
ALS transports;47% were transported with an
IV; 40% used supplemental oxygen; 13% had
an airway device; 49% required cardiac moni-
toring; and 32% received medications. Medical
patients were more likely to be ALS transports
than trauma patients (61% vs. 46%, p = 0.002).
FS were not associated with transport level or
patient type. Conclusion: We found that the
majority of patients transported by Navy ERC
required at least ALS level of provider. Because
future littoral combat may involve Navy ERC,
it should be funded as a program of record
to optimize the readiness of Navy Medicine to
support the warfighter.

151. U.S. NAVY CORPSMEN RARELY EARN
NATIONAL EMERGENCY MEDICAL TECHNICIAN
CERTIFICATION

Stephen Harper, Remle Crowe, Melissa Bent-
ley, Chetan Kharod, Benjamin D. Walrath,
United States Army

Background: Navy Hospital Corpsmen (HMs)
are the Navy equivalent to Emergency Medical
Technicians (EMTs).In 2000, the Emergency
Medical Services (EMS) Education Agenda for
the Future highlighted the need for a single
certification agency to provide consistent
evaluation of entry level competence for EMS
providers. In 2006, the Institute of Medicine
concurred with this recommendation and
further recommended that “states accept
national certification as a prerequisite for state
licensure . . .” Administered by the National
Registry of EMTs (NREMT), National EMS
Certification is currently utilized by 46 states,
the District of Columbia, 4 territories, and 6
federal organizations as part of their processes
for granting licensure. Unlike the Air Force
(USAF) and Army (USA), the Navy (USN)
does not require National EMS Certification.
Objectives: Describe the number of USN HMs,
USAF medics, and USA combat medics who
have obtained National EMT Certification
from 2007 to present. Methods: In order to
obtain National EMT Certification, a candidate
must successfully complete the computer
adaptive cognitive exam and a psychomotor
exam comprised of 5-10 state specific skills.
Results from all USN HMs, USAF medics,
and USA combat medics who tested between
January 1, 2007 and December 31, 2014 were
queried from the NREMT database.Descriptive
statistics were calculated. Results: During
the study period a total of 89,136 USN HMs
(3.6%), USAF medics (18.1%), and USA combat
medics (78.3%) became nationally certified at
the EMT level.On average, 397 HMs obtained
National EMT Certification each year over the
past eight years.Over the same time frame,
an average of 2,024 USAF medics and 8,720
USA combat medics obtained National EMT
certification each year. In FY14, approximately
10,000 HMs graduated from the Department
of Defense Medical Education and Training
Campus at Joint Base San Antonio, Texas.
Conclusions: In FY14, less than 4% of HMs
obtained a nationally recognized standard for
entry-level competence utilized by civilian
EMTs and other branches of the military. A

policy that requires National EMS Certification
will validate the HM training program and
demonstrate that Navy prehospital providers
possess the same knowledge and skills as their
civilian and other service counterparts.

152. PREHOSPITAL VITAL SIGN MONITORING AND
TRAUMATIC BRAIN INJURY: WHAT WE DON’T SEE
COULD KILL YOU

Robyn McDannold, Melody Glenn, John To-
bin, Mark Venuti, Annemarie Silver, Dan
Spaite, Bentley Bobrow, University of Arizona

Background:Prehospital care significantly
impacts traumatic brain injury (TBI) out-
comes.Guidelines recommend q5’ monitoring
of vital signs (VS) for TBI patients, because a
single event of hypoxemia, hyopcania, and/or
hypotension is associated with significant
secondary brain injury. Objectives: The
purpose of this study was to determine the
impact of VS monitoring and documentation
on the occurrence of hypotension, hypocapnia,
and hypotension as well as to identify whether
VS documentation differs by injury type.
Methods: Prehospital patient care reports
(PCRs) and monitor files were reviewed
from 195 consecutive patients with suspected
traumatic brain injury treated between 12/2012
and 3/2015 at 3 EMS agencies participating
in a prehospital TBI quality improvement
project aimed at implementing nationally-
vetted TBI Guidelines in Arizona.One-way
ANOVA and Kruskal-Wallis tests were used
to determine whether VS’s (SpO2, ETCO2,
and SBP) recorded by the monitor differed
between cases with and without PCR q5’ VS
documentation. Results: Of 202 TBI cases
(mean age 42 yr, 69% male, initial GCS =
9.5 ± 4.1), VS documentation was not feasible
for 8 cases (n = 6 cardiac arrest, n = 2 com-
bative patients).Of the remaining 194 cases,
complete VS were documented q5’ in 41% of
the cases. Hypocapnia (ETCO2 < 35mmHg)
was detected on monitor review more often
in cases without q5’ PCR VS documentation
(39.8% ± 43.6 ETCO2 readings < 35mmHg
without q5’ VS) vs. with q5’ documentation
(26.3% ± 40.2; p = 0.03).Similarly, hypotension
(SBP < 90 mmHg or <70 mmHg + 2∗age for
pediatrics) was more common when q 5’ VS
were not documented (21.9% ± 13.2 readings
below SBP target) vs. with q5’ documentation
(16.9% ± 10.3, p = 0.01). Hypoxemia rates were
similar for cases without (14.1 ± 24.3% SpO2
readings <90%) vs. with q5’ VS (14.7% ± 27.1, p
= 0.9). VS documentation q5’ was less common
for TBI patients involved in motor vehicle
crashes (18/63 = 29%) and assaults (7/19 =
37%) compared with isolated head trauma (3/7
= 57%), falls (38/77 = 49%), and unknown
causes (13/28 = 42%). Conclusion: TBI
patients are more likely to suffer hypotension
and hypocapnia when VS are not documented
every 5 min as recommended by the guide-
lines. Future studies are merited to determine
whether hypotension and hypocapnia can
be reduced with improved VS monitoring
and documentation, especially in cases where
patient monitoring and documentation are
most challenging for prehospital providers.

153. EVALUATION OF THE EFFICACY OF THE
ITCLAMP R© FOR HASTY COMPRESSIBLE HEMO-
RRHAGE CONTROL VS. A TOURNIQUET DURING
“CARE UNDER FIRE”

Roland Paquette, Ryan Bierle, Craig Coo-
ley, Kevin King, Andrew Muck, Rosemarie
Ramos, David Wampler, Joel Michalek, COL
Robert Gerhardt, The University of Texas
Health Science Center at San Antonio

Background: Hemorrhage is the leading
cause of preventable death on the battlefield.

During the last two conflicts the tourniquet has
proven a lifesaving hemorrhage control device.
Tourniquet use is associated with severe pain,
transient impairment of limb function, and
potential injury. The iTClamp R© (Innovative
Trauma Care, Inc.) is an FDA cleared device
to stop hemorrhage by closing the soft tissue
over a wound. If the iTClamp R© is equivalent
to a hasty tourniquet for hemorrhage control, it
could become an option for prehospital tactical
and non-tactical medical care. Objectives:
This study compared the hemorrhage control
characteristics of the iTClamp R© and a tourni-
quet in an extremity with arterial hemorrhage.
Methods: This was a randomized, balanced,
two-period, two-sequence, two-treatment,
crossover study. A comparably viscous,
biochemically-inert, human blood analog
was perfused (proximal infusion pressure of
92 mmHg) into fresh, human cadaver legs.
Simulated arterial hemorrhages in the thigh
and lower leg were studied separately on the
same lower extremity. Perfusion controls were
performed prior to the creation of surgical
wounds in the femoral and posterior tibial
artery. After a 2-mm incision was placed
in the subject artery, the tourniquet and
iTClamp R©were applied per manufacturer rec-
ommendations, during separate randomized
iterations. A 2-minute bleeding interval was
used. Hemorrhage was classified as fluid lost
from the intravascular space. Perfusion was
defined as the amount of blood collected distal
to the wound. Statistical testing was 2-sided
with a significance level of 5%. Results: A total
of 16 pairs of fresh, human cadaver legs were
included. The mean intravascular fluid loss
(hemorrhage), measured at the posterior tibial
artery was greater with the clamp relative to
the tourniquet [Clamp 120 ± 47, Tourniquet
16 ± 14, difference 104 ± 51, p < 0.001] and
femoral artery [Clamp 103 ± 68, Tourniquet
5 ± 4, difference 98 ± 70, p < 0.001].The
clamp allowed more distal blood flow than the
tourniquet within the thigh [Clamp 235 ± 12,
Tourniquet 11 ± 5, difference 225 ± 12]
and lower leg [Clamp 191 ± 10, Tourniquet
18 ± 4, difference 173 ± 12], whereas the
post perfusion circumference was greater
with the clamp than with the tourniquet at
both the thigh [Clamp 1.1 ± 0.1, Tourniquet
0.2 ± 0.1, difference 0.9 ± 0.1] and lower leg
[Clamp 1 ± 0.1, Tourniquet 0.3 ± 0.1, difference
0.8 ± 0.2]. Conclusion: In our non-coagulating
cadaver model, the mean intravascular fluid
loss, the mean fluid perfused distally, and
the mean circumference change were all
significantly increased with the iTClamp R©.

154. ACUTE TRAUMATIC COAGULOPATHY ON
THE CONTEMPORARY BATTLEFIELD: IMPACT OF
TRAUMATIC BRAIN INJURY ON COAGULATION,
BLOOD TRANSFUSION REQUIREMENTS, AND
SURVIVAL

Robert T. Gerhardt, James Falcon, Brooke
Army Medical Center and University of Texas
Health Sciences Center - San Antonio

Background: Traumatic Brain Injury (TBI) is
the “signature injury” of our current conflicts.
Objectives: To analyze U.S. Combat Casualty
records from theDoDTR for the impact of TBI
on coagulation and acid-base status, massive
transfusion (MT) requirement, and survival.
Methods: Retrospective cohort analysis.The in-
dependent variable was the Abbreviated Injury
Scale (AIS) for head and facial injuries, with
AIS-HEAD > = 3 as our TBI criteria. Other pri-
mary variables included serum pH divided by
INR,MT defined as >10 units of blood prod-
ucts within the first 24 h, AIS regional scores
exclusive of the head, and 30-day survival.We
employed descriptive statistics, contingency ta-
ble analysis, and multiple logistic regression.
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Results: A total of 8,913 cases were available:
4,002 (45%) had data that included INR and
serum pH. Of excluded cases, 98% were male,
average age 26, 98.7% survived, average ISS
was 7 (IQR 1.8), and less than 2% received MT.
Among included cases, 98% were male, aver-
age age 26, average ISS was 10 (IQR 2–14), av-
erage INR was 1.16 (CI95 1.14–1.17), 6.2% re-
ceived MT, and 98.5% survived. 425 caseshad
an AIS-Head > = 3 (10.6%). The univariate
odds ratio (OR) for mortality was 8.7 (CI95
5.2–14.8; x2 = 103.7; df = 1; p = 3 vs. others
follow: INR 1.2 (1.13–1.27) vs. 1.10 (1.13–1.16);
pH 7.37 (7.36–7.38) vs. 7.38 (7.38–7.39); and MT
16.9% vs. 4.9%, OR 3.9 (2.9 TO 5.4; X2 = 95.2;
df = 1; p < 0.001). After controlling for all other
AIS body regions, OR for mortality was 12.6 (CI
95 7.3–21.7). After controlling for pH/INR in-
dex, the OR for mortality was 3.8 (CI95 2.1–6.8).
After controlling for all other AIS body regions,
the OR for MT was 3.4 (CI95 2.3–4.9). After con-
trolling for pH / INR index, the OR for MT
was 2.6 (CI95 1.9–3.6). Conclusion: Casualties
with serious TBI were independently associ-
ated with increased mortality and MT. Earlier
resuscitation focusing on optimizing tissue per-
fusion and oxygenation, and mitigating coagu-
lopathy may improve survival outcome.

155. GLASS INTACT ASSURES SAFE THORACIC
AND LUMBAR SPINE

Seth Althoff, Ryan Overberger, Joshua
Werner, Mark Sochor, Dipan Bose, Einstein
Healthcare Network

Background: Evaluation of a motor-vehicle
collision victim’s thoracolumbar spine is chal-
lenging due to the lack of validated clinical risk
stratification rules. Despite positive steps by
many EMS systems to decrease spinal immobi-
lization and associated morbidity, there is still
difficulty for treating clinicians to decide which
patients to image. Prior attempts at TL-spine
clearance criteria derivation have not produced
robust decision instruments. Objectives:
Assess the ability of an objective field test to
exclude TL-spine injury. We hypothesized that

if the forces involved in an MVC are not suffi-
cient enough to break any of the automobile’s
windows, then these forces would not cause
significant TL-spine injury, defined as an Ab-
breviated Injury Score of 2 or greater. Methods:
Using a nested retrospective cohort format,
we studied data from the National Highway
Traffic Safety Administration’s National Au-
tomotive Sampling System’s Crashworthiness
Data System from 1998-2008. We selected only
belted front seat occupants, aged 16–60 years,
who did not have an airbag deploy, and who
were in cars with raised windows. We then
compared the incidence of TL-spine injuries
in subjects with intact and non-intact green-
houses. Results: We examined data from 14,191
front seat occupants who were in an MVC. Of
these, 72 had significant t-spine injuries and
103 had significant l-spine injuries. Intact glass
decreases the odds (likelihood) of sustaining a
T-spine injury (AIS 2+) by 70 (95% CI: 11,432)
and an L-spine injury (AIS 2+) by 8 (95% CI:
2, 33). Conclusion: Negative GLASS predicts
the absence of significant TL-spine injury. This
GLASS rule may allow pre hospital providers
and emergency physicians to clear patients for
thoracolumbar spine trauma based on these
objective criteria only. Prospective validation
is needed before clinical application is appro-
priate. A primary limitation of the study that
it is a retrospective cohort analysis utilizing a
national database of police-reported tow-away
crashes, which may not be the same patient
population seen by EMS or ED providers. A
prospectively conducted study is needed to
further clarify the actual characteristics of the
rule with regard to sensitivity and specificity,
as well as ease of implementation, decrease in
radiography, and potential cost savings.

156. A SOFT TISSUE CLAMP HAS LIMITED USE IN
THE LARGE URBAN EMS SETTING FOR BLEEDING
CONTROL

Jade Law, David Miramontes, Emily Kidd,
Terry Eaton Mario Carrillo, David Wampler,
University of Texas Health Science Center at
San Antonio

Background: The iTClampTM is a soft tissue
clamp designed to stop hemorrhage by approx-
imating wound edges. The creation of a pool of
blood under the wound is thought to tampon-
ade ongoing bleeding and form a stable clot un-
til the wound can be surgically repaired. Due
to the dearth of research on the iTClamp, we
conducted a project to evaluate the iTClamp for
feasibility of use in a large, urban, fire-based
EMS system. Objectives: We hypothesized that
there will be limited use and effectiveness in a
large, urban, EMS system. Method: This was a
prospective observational efficacy case series.
Fire and EMS providers from a large, urban,
fire-based EMS system received manufacturer
training, and the devices were placed on all first
response and transport units. The protocol in-
dicated use in potentially life threatening hem-
orrhage where conventional hemorrhage con-
trol methods were not successful or contraindi-
cated. Each use of the clamp by EMS providers
underwent a chart review, and the receiving
facility reported outcome data. Results: Dur-
ing the time period from 11/2014–4/2015, the
clamp was applied to only 16 patients. Me-
dian age was 42 [SD ± 18, 95% CI 33–51]
years old, and 43% female. The clamp was
used in the following locations: Scalp/Face–7
(44%), Torso–2 (13%), Extremity–7 (44%). Ar-
terial hemorrhage was documented in 6 cases
with hemostasis in 5 (83%). Hospital data
showed that the device was used appropri-
ately in 12 (75%) of cases. There were 2 causes
of harm caused by the clamp: (1) tearing of
the scalp in an elderly patient and (2) a nee-
dle stick exposure after a failed application. A
total of 6 of 7 cases of scalp wounds where
the clamp was correctly applied resulted in
hemostasis. Conclusion: The iTClamp had a
limited effectiveness in this large, urban, fire-
based EMS system. The device was most fre-
quently used on the scalp/face and extremi-
ties, and the clamp obtained hemostasis in most
applications.
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