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Introduction

54 year old male
patient, 911
request for chest
pain

Location is 3
counties, 75
miles from PCI
center

EMS Identifies
STEMI &
launches AirLink

& activates
NHRMC Cath Lab

AirLink intercept
took 5 minutes

E2B 64 minutes




Why Call a Helicopter?




Objectives

1. Explore the HEMS trauma and medical scene
response outcomes

2. ldentify when helicopter transport is not
oeneficial

3. Describe best practices for early HEMS access
and transition of care

4. Highlight patient care strategies that
streamline EMS=»HEMS patient care hand off




Objective 1: What Does the Current




PREHOSPITAL FACTORS ASSOCIATED WITH MORTALITY IN INJURED AIR i
MEDICAL PATIENTS

TABLE 1. Prehospital Criteria for Helicopter Transport to a Trauma Center

Dioes the patient have two or more fractures of the humerus and/ or femur?
Does the patient have second- or third-degree burns over =10% total body surface area?
Dioes the patient have abdominal tenderness or distention or a seat belt sign?
Does the patient have an amputation proximal to the wrist and/or ankle?
Dioes the patient have an arm and/or leg injury with neurovascular compromise?
Is this an automobile—vs.—pedestrian and / or bicycle collision that involved either being thrown, being run over, or a speed =20 mph?
Dioes the patient have one of the following comorbid conditions:
Bleeding disorder or taking anticoagulants
Diabetes
End-stage renal disease and on hemodialysis
Immunocompromised state
Pregnancy
Dioes the patient have a crush injury of the head and/or neck and /or torso?
Dioes the patient have a crush injury of the arm and /or leg?
Is the patient failing to localize to pain?
Dioes the patient have a falling level of consciousness?
Did the patient have a fall =20 feet?
Dioes the patient have a flail chest?
Does the patient have a GCS =137
Was the patient in a high-risk automobile crash, defined as:
Death in the compartment
Ejection
Vehicle telemetry data show high risk of injury
Did the patient have a loss of consciousness =5 minutes?
Did this involve a motorcycle crash =20 mph?
Does the patient need endotracheal intubation?
Does the patient have evidence of a pelvic fracture?
Does the patient have a penetrating injury that is proximal to the knee and/or elbow with neurovascular compromise?
Dioes the patient have a penetrating injury to the head and/or neck and/or torso?
Does the patient have a pulse rate =120 bpm with signs of shock?
Dioes the patient have respirations <10 or =29/minute?
Does the patient have significant burns of the face and /or feet and/or hands and/or genitals and /or airway?
Dioes the patient have evidence of a spinal cord injury?
Dioes the patient have a systolic blood pressure <90 mmHg?
Dioes the patient have a tension pneumothorax?
Geriatric criteria (70 years of age and older)
Was the patient in an MVC with one or more fractures of the humerus?
And/or femur?
Are there injuries of two or more body regions?
Was the pedestrian struck by a vehicle or fall with traumatic brain injury?
Does the patient have a systolic blood pressure <100 mmHg?

GCS = Glasgow Coma Scale score; MVC = motor vehicle crash.



PREHOSPITAL FACTORS ASSOCIATED WITH MORTALITY IN INJURED AIR

Measures
of
appropriate
flight

MEDICAL PATIENTS

Death <24 hours

ICU admission
Surgical intervention
Blood required

Prehospital
predictors
of mortality

e Abnormal V/S

SBP <90mmHg
Flail Chest
GCS<13

Conclusions. Very few prehospital criteria were associated
with clinically important outcomes in helicopter-transported
patients. Evidence-based guidelines for the most appropri-
ate utilization of air medical transport need to be further
evaluated and developed for injured patients. Key words:
air medical transport; trauma; health outcomes; helicopter
transport; predictors

TABLE 4. Factors Independently Predictive of Mortality on
Univariate Analysis

Odds 05% Confidence
Scene Variable Ratio Interval p-Value
Age =44 years” 2.72 1.07-6.92 0.04
EMS ETI 6.81 2.71-17.10 = (0.0001
Any abnormal vital signs 16.52 6.44-47.37 = 0.0001
SBP <90 mmHg* 25.14 7.87-80.21 = 0.0001
Abnormal RR <10 or =29 13.11 4.49-38.27 = 0.0001
HR =120 bpm 10.19 3.32-31.29 = 0.0001
Spinal cord injury 3.05 1.25-12.49 0.02
=2 Fractures of 4.81 1.30-17.83 0.02
humerus /femur

Crush head injury 3.82 1.21-12.07 0.02
Failing to localize to pain g.43 3.50-25.44 = 0.0001
Falling LOC £.49 2.54-16.64 = 0.0001
Flail chest* 14.81 2.55-86.16 0.003
GCS =13* 16.10 5.95-43.28 = 0.0001
LOC =5 minutes 3.17 1.23-8.19 0.02
Proximal penetrating injury ~ 28.21 1.70-468.26 0.02

PREHOSPITAL EMERGENCY CARE 2012;16:121-127




VALIDITY OF HELICOPTER EMERGENCY MEDICAL SERVICES DISPATCH CRITERIA

FOR TRAUMATIC INJURIES:
TABLE 3. Accuracy of Criteria for Appropriate Helicopter Emergency Medical Services Dispatch, Sorted by Level of Evidence

Reference®* Criterion Sensitivity (%) Specificity (%) PPV (%) NPV (%) Level of Evidence
Rhodes et al., 1986"" Entrapment 43 45 111
Physiologic 95 43
Lo 93 B
ER 52 77
P 43 st
EP 33 77
Coats et al,, 1993° MOI group 27 111
Schoettker et al., 2001™ Ejection 59 111
Moront et al., 19967 GCS 98 96 v
P+ GC5 99 a0
Wuerz et al., 199517 MOI + anatomy 87 20 32 23 A"
Physiologic 56 86 76 30
Age + comorbidity 56 45 23 10
Triage scheme 97 8 47 22

*For full reference citations, see the reference list.
BP = blood pressure; GCS = Glasgow Coma Scale score; LOC = loss of consciousness; MOl = mechanism of injury; NPV = negative predictive value; P = pulse; PPV

= positive predictive value; RR = respiratory rate; [11 = cohort study; 1 = case—control study; V = case series.
CONCLUSION
This systematic review of the literature shows that there
are few studies describing the validity of criteria defin- Wlth 2009 ava I |a b | e d ata fEW
ing appropriate HEMS dispatch, and that the results )
from these studies lack general applicability. At least studies demonstrate HEMS

one HEMS dispatch criterion, loss of consciousness,
seems promising, but further assessment of its use is re-
quired using more rigorous methodology. Mechanism-
of-injury criteria lack accuracy and will inevitably lead
to significant overtriage. The first HEMS dispatch cate-
gories needing revision are mechanism of injury and
age/comorbidity. Efforts should be made to achieve
results that are comparable and universally applica-
ble. This study shows that it is important that local
and regional authorities prospectively evaluate their
triage criteria, thereby striving to modity their guide-
lines based on a continuous assessment. PREHOSPITAL EMERGENCY CARE 2009:13:28-36

Benefit




[
ReDUCED MORTALITY IN INJURED ADULTS TRANSPORTED BY HELICOPTER

EMERGENCY MEDICAL SERVICES

TABLE 2. Adjusted Odds Ratios of In-Hospital Mortality in Injured Adults Aged =18 Years Transported by Ground or Air
Ambulance, Controlling for Gender, Age, Injury Severity Score, and Revised Trauma Score—National Trauma Data Bank
National Sample Program, 2007

Adults =18 Years Adults 18-54 Years Adults =55 Years

“haracteristic AOR 95% CI p-Value AOR 05% Cl1 p-Value AQOR 95% CI p-Value
Sender

Male 1.231 1.097-1.380 0.0004 1.166 0.995-1.370 0.0592 1.420 1.200-1.683 <0001

Female Reference  Reference Reference  Reference Reference  Reference
Age* 1.040 1.037-1.043 < 0.0001 1.01a 1.010-1.022 <(0.0001 1.071 1.062-1.081 < 0.0001
557 1.080 1.075-1.084 < 0.0001 1.073 1.068-1.078 < 0.0001 1.088 1.090-1.107 < 0.0001
RTSH 0454 0450477 <0.0001 0.457 0.442-0.471 <0.0001 0.488 0.463-0.515 <0.0001
lransport mode

Aird 0.607 0.535-0.688 < 0.0001 0.513 0.439-0.599 <0.0001 0.91a 0.740-1.133 04173
Sround Reference  Reference Reference  Reference Reference  Reference

Conclusion. The use of HEMS for the transport of adult

trauma patients was associated with reduced mortality for

patients aged 18-54 years. In this study, HEMS did not im- Mortality reduced pt
prove mortality in adults aged =55 years. Identification of ages 18-54

additional variables in the selection of those patients who
will benefit from HEMS transport is expected to enhance this
reduction in mortality. Key words: helicopter; mortality; Na-
tional Trauma Data Bank: severi

Not reduced age>54

PREHOSPITAL EMERGEMCY CARE 2011;15:295-302



|
AIR VERSUS GROUND TRANSPORT OF THE MAJOR TRAUMA PATIENT: A

NATURAL EXPERIMENT

TABLE 1. Baseline Characteristics*

Air Clinical All-Other
Transport Accept-Aviation Abort Ground Transport

Group(Group 1) Ground Transport Group{Group 2) Group(Group 3)
Mean age (years) 41.6 43.4(p = NS) 46.6(p = 0.0001)
Gender (% male) 78.1 789(p = NS) 75.1(p = NS)
Mean 1SS 23.8 242(p = N5) 19.9(p = 0.001)
% Blunt trauma 90.4 94.7(p = NS) 89.8(p = 0.001)
% Penetrating trauma 45 O{p = 0.02) 85
% Burn 5 53 1.7
%% Head or neck injury (% AIS =3) 39.8 35.1(p =NS) 43.0(p = NS)
e Scene missions 20.4 7 hE.4
Average minutes from injury to arrival TTC 407 .4 359.2(p = NS) 621.2

lar in the two groups. Per 100 patients transported, 5.61 more

lives were saved in the air group vs. the clinical accept—
aviation abort ground transport group (£ = 3.37). As per

PREHOSPITAL EMERGENCY CARE 2010;14:45-50



FACTORS AT THE SCENE OF INJURY ASSOCIATED WITH AIR VERSUS GROUND

TRANSPORT TO DEFINITIVE CARE IN A STATE WITH A LARGE RURAL

PoPULATION

TaBLE 2. Distribution of Patient Characteristics and Factors
at the Scene of Injuggfor Cmaind and Helicopter Transports

Greater tharg 35 Miles from the Trauma Center

N 1,970 429

Helicopter Ciround

Time from EMS call to arrival at rauma 52 (424) B4 (£24)

center—mean (450, minutes

Age—mean (+5D), years 3 (+185) 41 (216

Age «5 or =55 years 18% 26
Scene G5 <14 6% 1E%
Scene HRE <50 or = 100 beats/ min 45% £
Scene SBP <9 mmHg *e s
Scene ER <10 or =29 breaths/min 11% et
Anatomic criteria 15% 109
Blunt injury 92% W
Weakend 38% 5%
Hush howr 14% l6%
Dark when transportad 39% 38%
Exiclogy
Motor vehicle crash—rollover, 4% It
ajecHon, extrication
Motor vehicle crash—without rollover, 17% e
gjecton, extrication
Motorcycle or pedestrian incident 14% 12%
Firearm, stabbing, or other incident 18% 240"
Fall T 7%
Basic or intermeadiate ground EMS 7% b o
agency
Trauma center region Oklahoma City 47% iy

TasLE 3. Ehsl'n]:lutlcm of Patient Characteristics and Factors
at the Scegg il round and Helicopter Transports

om the Trauma Center

Helicopier Ground
N 547 1,163

Time from EMS call to arvtval at tranma 57 (+16) 59 (321)

Gender—famala 3185, g

Age—mean (+51)), years 36(+19.5) 41 (£X218)p
Age «5 or =55 years N 2R
Scene GCS <14 40% 17%"
Scena HR «50 or = 100 beats /min S 3504
Scene SEP <90 mmHg 14% 8%*
Scene RR <10 or :-2% breaths /min 15% 1%
Anatomic criteria 14% Tt
Blunt injury 2% 9%
Weakend 38% 239"
Rush hour 17 16%
Dark when transported 41% 4%
Etology
Motor vehidle crash—rollover, 38% 24%:*
ejection, axtricaton
Motor vehide crash—without 21% 4%
rollover, ejection, extrication
Motorcyde or pedestrian incident 14% 1%
Firearm, stabbing, or other incident 21% 2%
Fall T 199*
Basic or intermediate ground EMS 49% It
ARENCY
Trauma center region Oklahoma City F9%, 299"

PREHOSPITAL EMERGEMNCY CARE 2011;15:193-202



FACTORS AT THE SCENE OF INJURY ASSOCIATED WITH AIR VERSUS GROUND
TRANSPORT TO DEFINITIVE CARE IN A STATE WITH A LARGE RURAL
PoPULATION

TABLE 4. ]:hztnl::-uh-:-n of Patient Characteristics and Factors
at th pund and Helicopter Transports

om the Trauma Center

Helicopber Ciround

N 219 5,879

Time from EMS call to arrival at tranma. 48 (471) 2B (1608

center—maan (500, minutes

Ape—mean (£50)), years 33(x1E1) 4D(X214p
SoneOCS <t oz
Scene HR <50 or - 100 beats /min TE CONCLUSION
ﬁz EEEP-:;znnT;;Ebfmths i ii ]E;;:L Distance is the main factor in deciding whether to use
Anatomic criterl ' 3%, 15, air or ground EMS to transport a trauma patient from
Blunt injury g o the scene of injury to a trauma center. With the excep-
Weakend 3% % tion of GCS <14, injury etiology was more strongly
Bush houwr 19% ]_'1:-*:“: and consistently associated with the decision to trans-
E::ll’l‘;;;'m transported i I port by air than were patient related-factors. Identity-
" Motor vehicle crash—rollover. 415 1588 ing factors influencing the field transport decision will
sjection, extrication help develop transport guidelines that make efficient
Motor vehicle crash—without rollover, 16%. 17%, use of EMS resources.
gjecHon, extricabion
Motorcycle or pedestrian incident 18% 15%
Firearm, stabbing, or other incident 18% 33%*
Fall 74a 2I%*
Basic or intermediate ground EMS 6% o
agency
Trauma center region Oklahoma City 41% 309" PREHOSPITAL EMERGENCY CARE 2011;15:193-202




Reduction in Mortality as a Result of Direct
Transport From the Field to a Receiving Center
for Primary Percutaneous Coronary Intervention

1L ERM  In-Hospital Clinical Outcomes and Mortality at Follow-Up

Field to Field to
PCKCapable Hospital Non-PCI-Capable Hospital
Outcomes (n = 822) (n = 567) p Value
Death 25(3.0) 46(8.1) =0.0001
Reinfarction 11(13) 7(12) 1.00 1 3 8 9 ST E M I
Stroke 6(0.7) 7(12) 0.40 4
Death, reinfarction, or stroke 41 (5.0) EE(0.7) 0.0007 - -
Cardiogenic shock 31(3.8) 43 (7.6) 0.002 p a t I e n t S rev I e W e d
Stent thrombosis 9(11) T({1.2) 0.80
Bleeding .
Non-CABG major 25(3.1) 30 (5.6) 0.04 o 8 8 2 d Irect to P C I
Non-CABG minor 53 (B.T) 66 (12.2) 0.0005
- . 0 o
Nun—(:AFIG major or minor 78(0.8) o6 (17.7) =0.0001 ® 5 A) m O rt a | lty r a te
Any major 32 (3.9 35(6.2) 0.06
Blood transfusion 37 (4.5) 42(7.4) 0.03
Revascularization procedures L 5 5 7 to I Oca I E D
Repeat PCI 16 (2.0) a(1.6) 0.62 .
Noninfarct-related artery PCI 98 (11.9) 58(10.2) 0.34 L 1 1 . 5 % morta I |ty
Bypass surgery 26 (3.2) 26 (4.6) 019
Length of stay, days 4 (3-6) 4(3-7) 0.36 rate
Death at follow-up
At 30 days 29/800(3.2) 43/658 (1.7} 0.001
At 180 days 39,/779(5.0) 63,/56560 (11.5)

(J Am Coll Cardiol 2012;60:1223-30)
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AIR VERSUS GROUND TRANSPORT FOR
PATIENTS WITH S1T-ELEVATION MYOCARDIAL
INFARCTION: IDOES TRANSPORT 1TYPE AFFECT

PATIENT OUTCOMES?

TABLE 6
Postdischarge status by transport type, all hospitals

N Yes % Ground (%) Air (%)
Infarction within 30 d 195 29 17.0 17.5 10.7
Stroke within 30 d 195 7 3.6 4.2 2.7
Mortality within 30 d 195 9 4.6 5.8 2.7

Results: Although the observed differences were not
statistically significant because of the sample size, the study
showed that at 30 days after discharge a larger percentage of
ground transport patients had experienced an infarction

(17.5% vs 10.7%), stroke (4.2% vs 2.7%), or died (5.8% vs
2.7%) compared with air transport patients. The analyses
should be considered relative to the clinical and operational
importance of the results, particularly with regard to
postdischarge status.

JOURNAL OF EMERGENCY NURSING

VOLUME 33 e [55UE5 September 2013



PARAMEDIC CONTACT TO BALLOON IN LESs THAN 90 MINUTES: A
SUCCESSFUL STRATEGY FOR ST-SEGMENT ELEVATION MYOCARDIAL INFARCTION
ByrAss TO PRIMARY PERCUTANEOUS CORONARY INTERVENTION IN A

CANADIAN EMERGENCY MEDICAL SYSTEM

BO.0%

600k

Percent
£
[=1]
3

20.0%=

D.0%—
il -45

TABLE 1.

46 - 60 61-75 76 - 90
Minutes

Pre or Post
Implementation of
bypass protocol
W Pre
O rost

FIGURE 2. Percentages of patients in each category of time from
emergency medical services (EMS) contact to balloon inflation (E2B).

TABLE 2. Prehospital Time Intervals in Minutes for
ST-segment Elevation Myocardial Infarction Patients in the

After Phase of the Study
Median 90th
Time Interval N (95%, CI) IQR Percentile
9-1-1 call to EMS arrival 94 8(7.8) 5 13
On scene
9-1-1 call to first ECG 97 16 (14,17) 7 252
EMS arrival at patient to a3 5(4,6) 6 14
first ECG
9-1-1 call to diagnostic 95 17 (15,18) 9 27
ECG
Diagnostic ECG to 80 7(6,9) 10 18.8
interventionalist
notified
Symptom onset to 80 35(31,44) 51 156.0
diagnostic ECG
EMS scene time a5 18 (16, 19) 9 27
9-1-1 call to first device 79 78 (72,83) 22 104

ECG = electrocardiogram; EMS = emergency medical services; IQR = in-
terquartile range.

Median and Interquartile Ranges of Time Intervals in Minutes in the Before and After Phases of the Study

Time Interval

Before Phase

After Phase

Median (95% CI)

IQR Median (95% CI) IQOR p-Value

EMS contact to balloon (E2B)
PCI center door to balloon (D2B)
EMS contact to arrival at PCI center (E2D)

107 (99, 110)
83 (79, 89)
21 (20, 22)

30 70(63,75) 24 <0.001*
35(31, 36) 19 =0.001*
32 (30, 35) 17 <0.001*

PREHOSPITAL EMERGENCY CARE 2011:15:490-498



Door-to-Balloon Times Under 90 Min Can Be

Routinely Achieved for Patients Transferred for

ST-Segment Elevation Myocardial Infarction

Percutaneous Coronary Intervention
in a Rural Setting

2004 2005 2006 2007 2008

(n = 109) (n = 136) (n = 144) (n = 118) (n = 180) p Value

Onset of chest pain to arrival at referring hospital 75 [45, 126] 93 [60, 165] 84 [50, 150] 90 [50, 139] 96 (56, 192] 0.14*
Arrival at referring hospital to arrival at PCI hospital 92 [75, 125] 81 (64, 107] 75 [59, 94] 67 [b4, 91] &7 [49, B5] =0.001*
Arrival at referring hospital to ECG time 6.5[3, 18] 713, 13] 6[1,12] 4]0, 11] 3[0,9] 0.012+
ECG to helicopter dispatch time 205[12.5, 42] 1811, 31] 16 [10, 24] 12 [6, 19] 12 [6, 18] =0.001*
Helicopter dispatch to arrival at PCI hospital 53 [44, 68] 49 [38, 63] 49 [38, 61] 47 [38, 61] 47 [35, 62] 0.003+
Arrival at PCl hospital to balloon inflation 82 [60, 108] 32 [25, 44] 27 [21, 36] 2520, 31] 2215, 28] =0.001*
Arrival at PCl hospital to catheterization laboratory 46 [30, 62] 11 [6, 23] 7[5, 12] €[4, 9] 413, 8] =0.001*
Arrival at catheterization laboratory to balloon inflationt 3626, 4T] 2013, 27] 17.5[13, 23.5] 1914, 235 1712, 21] =0.001*
Door+to-balloon time (arrival at referring hospital to 189 [146, 219] 113 [94, 147] 104.5 [86, 124.5] 95 [79, 125] 88 [T156, 110] =0.001*

balloon inflation){

Doorto-balloon time <90 min, % 1% 19% 28% 43% 53% =<0.001%
Doorto-balloon time <120 min, % 12% ET% T0% T4% 83% =0.0011

Conclusions

s S
W’llli:g!aport b

S Y iy,
“anfét

A program of rapid triage, transfer, and treatment of
STEMI patients presenting to non-PCI hospitals can

reduce in-hospital mortality and produce progressive im-
provements in door-to-balloon time such that median
door-to-balloon times under 90 min are feasible.

HI:I'l
"‘v

O Helicopter Bases
@ Community Hospitals
® PClCenter

OGO mile radius around PCl center

(J Am Coll Cardiol 2011;57:272-9)



Objective 2: Knowing When Its OK to
Say No to HEMS!
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el Common Complaints

they do that
| can’t?

It takes too
long to get a
helicopter
here

If there’s a

cloud in the
sky, the heli
won'’t fly .
. | can get to
They sit on the hospital
scene
faster
forever
Our boss
said not to | don’t want my
give up the r ' patient to pay for

transports to - something they
them don’t need



AIR TRANSPORTS IN THE AGE OF STEMI SYSTEM REGIONALIZATION

Methods: Included were STEMI patients from 01/01,/2008 to 09/30/2010 transported for primary percutaneous coronary intervention (PCI) by
ground (n=110) or by helicopter (n=140) from an & hospital referral system within 25 to 50 miles of the PCI hospital.

Results: The median time at the STEMI referral hospital for ground transports was 31.5 minutes compared to 42 minutes for air transports
(p<0.0001). As expected, the median transport time was significantly faster by air than by ground (35 minutes vs 50 minutes, p<0.0001). Time from
arrival at the PCl hospital to reperfusion was consistent - 15 minutes for ground and 17 minutes for air (p=0.37). The median time from first-door-to-
reperfusion was 97.5 minutes by ground and 95 minutes by air (p=0.12). There was no difference in the percent of patients achieving first-door-to-
reperfusion within 90 minutes (37% ground, 41% air; p=0.60) or within 120 minutes (79.6% ground, 87.1% air; p=0.12). Median length of stay was
3.0 days for both groups (p=0.40) and unadjusted mortality was not statistically different (2.7% ground, 6.4% by air; p=0.24).

Conclusion: Time to reperfusion for both methods of transport was equal and exceeded national performance levels. Length of stay and mortality
were also comparable suggesting that additional factors such as criticality of the patient, time of day/traffic, ambulance availability, safety, and
cost will need to be evaluated to determine if mature regionalization of STEMI care transfer protocols for primary PCl warrant the need for an air

transport option within 50 miles of a PCI hospital

JACC April 5, 2011
Volume 57, Issue 14




Part 10: Acute Coronarv Svndromes: 2010 American Heart Association
Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular
Care

possible; in the case of STEMI, this recognition also allows Triage and Transfer

for prompt notification of the receiving hospital and prepa- Prehospital Triage and EMS Hospital Destination

ration for emergent reperfusion therapy. Potential delays to In approximately 40% of patients with a myocardial infarc-
therapy occur during 3 intervals: from onset of symptoms to tion, the EMS provider establishes first medical contact. 553
patient recognition, during prehospital transport, and during In these patients, the ability to identify STEMI in the

emergency department (ED) evaluation.

Patient-based delay in recognition of ACS and activation
of the emergency medical services (EMS) system often
constitutes the longest period of delay to treatment.® With
respect to the prehospital recognition of ACS, numerous
issues have been identified as independent factors for
prehospital treatment delay (ie, symptom-to-door time),
including older age.® racial and ethnic minorities,”* female
gender,” lower socioeconomic status,'™!'! and solitary liv-
ing arrangements.™"?

prehospital setting allows for the consideration of specific
hospital destination. Direct triage from the scene to a PCI-
Cﬂpﬂblﬂ hospital may ime to definitive therapy

; ¢ outcome. In a large historica °
clinical trial, the mortality rate was significantly reduc
(8.9% wversus 1.9%) when transport time was fess than 30
minutes. In::reased out- uf—huspital times with longer EMS-

outcomes.
prehospital STEMI patient, it is reaacnable to transport
patients directly to the nearest PCI facility, bypassing closer
EDs as necessary, in systems where time intervals between
first medical contact and balloon times are <9 minutes and

transport times are relatively short (ie, <Z30 minutes) (Class
IIa. LOE B).

Circulation2010;122;5787-5817



Learn and Live

Association

American Heart

Distance to PCI

Pre-Hospital Time Period

B 60 minutes or less

=60 minutes




Fal AT !
—~ CLL/ITS
‘3th EDITION ACCREDITATION STANDARDS

01.11.00 UTILIZATION REVIEW
01.11.01 Management ensures an appropriate utilization review process through trending and tracking requests. There is

evidence of feedback to the requesting agents and feedback from the patients’ receiving facilities. Utilization review may
be prospective, concurrent, or retrospective.

n. Who are served by an inappropriate aircraft in consideration of time, distance, speed considerations,
etc. (RW/FW)

Wh at e Ambulance drive time <30
minutes

e The wait for helicopter +

does this
mean ? transport time exceeds drive time




How Does This Look?
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What about the Weather?

| Itisn’t our job do evaluate the weather

Establish a process for activation and let
the expert (pilot) make the determination




Objective 3: Developing Best Practices

It takes a team




1. Remember We are 1 Team,
Collaboration is Key

Helicopters
should be taking You have
patients to the influence over
most patient
appropriate destination
hospital

In the end its
about our
patient

We share the
plan together




ldentify Your Closest Trauma Centers
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Helicopter Scene Response for a STEMI Patient
Transported Directly to the Cardiac
Catheterization Laboratory

PCI hospital was approximately 20 minutes away by ground (Fig. 1).

University Hospital - Cincinnati (UC); Helicopter Emergency Medical Services (HEMS);
Percutaneous Coronary Intervention (PCI); Emergency Medical Services (EMS)

Nearest non-PCl hospital

28 milas 15 miles via EMS ground transport

via HEMS

Scene location®*

At 2:10 pm, a 40-year-old Caucasian woman with no known medical history called 911 complaining of substernal,
crushing chest pain that had started 2 to 3 hours before she called emergency medical services (EMS). EMS arrived at
2:24 pm and obtained a 12-lead electrocardiogram (ECG) diagnostic of ST-segment elevation myocardial infarction
(STEMD at 2:36 pm. University Air Care was requested by local EMS at 2:42 pm to respond directly to the cardiac
scene in rural Ohio for rapid transport to a facility capable of performing percutaneous coronary intervention (PCI).
The closest PClI-capable facility was approximately 35 minutes away by ground or 13 minutes by air. The closest non-

Table 2. Actual and Proposed Times for HEMS Scene STEMI
Case

Actual Air Care MC2B time 87 minutes
Proposed MC2B time for EMS ground 112 minutes
transport to nearest PCl hospital

Proposed MC2N time for EMS ground 62 minutes

transport to nearest non-PCl hospital

MC2E = medical contact-to-balloon, PCl = percutanecus coronary intervention,
MC2ZN = medical contact-to-needle, EMS5 = emergency medical services

In conclusion, HEMS scene transport of suspected STEMI
patients directly to the cardiac catheterization laboratory is
feasible but will require extensive community collaboration.
This may be an alternative strategy to reduce MC2B times.
More research is necessary in this area to further elucidate
whether this tactic will save time and improve outcomes.

Air Medical Journal 30:6 November-December 2011
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HOSPITAL PROCESS INTERVALS, NOT EMS TIME INTERVALS, ARE THE MOST
IMPORTANT PREDICTORS OF RAPID REPERFUSION IN EMS PATIENTS WITH
ST-SEGMENT ELEVATION MYOCARDIAL INFARCTION

TaBLE 2. EMS and Hospital Intervals and Scene-Arrival-to-Reperfusion Time =%0 Minutes

Scene-to-Balloon Time =% Minutes

n=11& Scene-to-Balloon Time =90 Minutes n =72 p-Value

Patient demographics

Age—mean £ 5D, yr bb = 14 (69) 61 £ 12 (62) 0.016t

Gender—male 62 (53%) 52 (72%) 0.0101
Shift

Midnights 41 /104 (39%) 17 /68 (25%) 0.050

Weekends 39/104 (37.5%) 21/68 (31%) 0.37
Interval

Scene time 217 lax5 =0.00011

Transfer time 17+ 10 13+6 0.0091t

D2Page 7120 -37+9 =0.00011

P2Lab 31 2318 = 0.0001t

L2B 4 +16 L < 0.00011
Prearrival MI team activation (EMS activation) 42 /116 (379%) 47 /72 (65%) 0.00011

D2Page <20 minutes 02/112 (82%) 72/72 (100%) 0.00011

P2Lab =30 minutes 54/110 (49%) 58/72 (81%) =0.00011

dictors D2B =90 minutes. Conclusions. In our study, hospi-

tal process intervals (EMS activation, door to page, page to
laboratory, and laboratory to reperfusion) are key covariates
of rapid reperfusion for EMS STEMI patients and should be
used when assessine STEMI care. Kev words: STEMI; - PREHOSPITAL EMERGENCY CARE 2012;16:115-120




EARLY CARDIAC CATHETERIZATION LABORATORY ACTIVATION BY PARAMEDICS
FOR PATIENTS WITH ST-SEGMENT ELEVATION MYOCARDIAL INFARCTION
ON PREHOSPITAL 12-LEAD ELECTROCARDIOGRAMS

TABLE 1. Summary of Time Data (Hours:Minutes)

Catheterization Laboratory Time Savings (STEMI
STEMI Alert ED Arrival Activation Patient Departure Alert
Date (Mo /Day /Y] Time Time Time Time Time — Activation Time)
713708 17 : 28 17 :34 17:35 18 :02 0:07
72708 21:47 2 :57 21:58 2:M 0:11
B/4/08 20:m 20:04 False positive
0/2/08 22:30 22 : 52 22:52 23:11 0:22
/10708 16:13 16: 15 16:35 17 :20 0:22
0727 /08 23:53 000 0-06 0:25 0:13
0728708 19:24 19: 28 19:35 20:08 0:11
0720 /08 11:27 11:33 11:35 11 :50 0-08
10/25/08 14:38 14 : 45 15:00 15:12 0:22
11/12/08 10: 43 10: 44 10:52 11:18 0-09
11/13/08 1:29 1:34 1-40 2:02 0:11
12/1/08 17 : 21 17 : 44 17 : 50 17 - 54 0:29

Range 7-2% minutes.

Mean 15 minutes (SD £7.4).
Median 11 minutes.

ED = emergency department; 50 = standard deviation; STEMI = 5T-segment elevation myocardial infarction.

Conclusion. Important reductions in time to reperfusion
seem possible by activation of the catheterization laboratory
. by EMS from the scene, with an acceptably low false-positive
Paramedic 12-lead rate in this small sample. This type of clinical research can in-
inte rp retation is form multidisciplinary policies and bring about meaningful
. clinical practice changes. Key words: STEMI; emergency

essentia | medical services; electrocardiogram; heart catheterization

PREHOSPITAL EMERGENCY CARE 2010;14:153-158



EMS AcCTIVATION OF THE CARDIAC CATHETERIZATION LABORATORY Is
ASSOCIATED WITH PROCESS IMPROVEMENTS IN THE CARE OF MYOCARDIAL
INFARCTION PATIENTS

TABLE 1. Patient Characteristics and Main Results

EMS Activations EMS Nonactivations
n 38 47
Age—mean (£SD), years 61 (+11) 67 {+15)
Gender—male, n (%) 26 (68%) 29 (62%)
Ethnicity, n (%)
Whate 28 (74%) 36 (V7%)
Black or African American 6 (16%%) 3 (6%)
Hispanic 2 (5%) 7 153%)
Asian 2 (5%) 1(2%)
2B time—mean (£SD), min aFL 1T 87 ( £ 40)*
Compliance with 90-minute benchmark 100% 72%!
E2B/9-1-1 time—mean (+S[}), min 76 (X 22) 126 ( &+ 42)%
E2B/on-scene time—mean (+5D), min 71 (£ 21) 122 (4 41)§

process for Cath

Lab activation activation

relationship

Build a working ] [ Determine Establish EMS

| PREHOSPITAL EMERGENCY CARE 2013;17:293-298



2. Pre Planning Transport

Map Of PCI Capability in Idaho, 2010

| N Hanrees ey

Identify when not to
use Helicopters

e Transport time <30\
min

e Planned helicopter
unavailable

Know what specifically
which helicopter
should come

e Closest from right
direction

‘ CIosest
helicopters [l

Legend

Helicopber bage, CHHMe PO Capability
Helicophar heme al PO tacddes
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HEMS Programs in the US




Virginia HEMS Programs
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Notification

-

2. Early

Utilize a Standardized

Triage Dispatch

¢ Dispatch codes

¢ Chief complaints/EMD
history

Dispatch Runs the
Show

e Early HEMS Notification

¢ Determine helicopter
availability

¢ Has defined criteria for next
closest helicopter

¢ Avoids helicopter shopping

Early Dispatch

e Auto standby or launch plan
based on distance

e The farther away the earlier
you launch

® Rapid 12-lead EKG is critical

Strive for simultaneous
Cath Lab activation
(STEMI)

Or

Known trauma center
destination

Improved patient outcomes (that’s who this is about)




Consider Auto-launch \/

. miedical transport ran0@
launching

Forcing air tra
unnecessary patie

911 center has established criteria, dispatcher follows established process

Dispatch of local EMS

Immediate dispatch of pre-determined HEMS
resources (no wait for first responders)

Automatic coordination of
regionalized PDLZ



2011 Guidelines for

Field Triage of In

ured Patients

= Falls

the child
Dispatch based
on Mechanism

— Adults; =20 feet (one story is equal to 10 feet)
— Children: =10 feet or two or three times the height of

* High=risk auto crash
— Intrusion, induding roof; =12 inches occupant site;
=18 inches any site
— Ejection (partial or complete) from automobile
— Death in same passenger compartment
— Vehicle telemetry data consistent with a high risk of injury
» Auto vs. pedestrian/bicyclist thrown, run over, or with
significant (>20 mph) impact
* Motorcycle crash >20 mph

Transport based

on Findings

] - ] - - - -

Glasgow Coma Scale =13

Syslolic Blood Pressure (mmHg) <90 mmHg

Respiratory Rate <10 or =29 breaths per minute,
or need for ventilatory support

(=20 in infant aged <1 year)

Assess anatomy of injury

Al penetrating injuries to head, neck, torso, and extremities
proximal to elbow or knee

Chest wall instability or deformity (e.g. flail chest)

Two or more proximal long-bone fractures

Crushed, degloved, mangled, or pulseless extremity
Amputation proximal to wrist or ankle

Pelvic fractures

Open or depressed skul fracture

Paralysis




|
DoEs MeECHANISM OF INJURY PREDICT TRAUMA CENTER NEED?

TABLE 3. Sensitivity, Specificity, Positive Likelihood Ratio of Each Triage Criterion for Determining Trauma Center Need**

Mechanism of Injury Triage Criteria Number that met the Criteria Sensitivity* Specificity* +LE*
Motor Vehicle Crash Death of another occupant 25 3% (0.7%-5.9%)  99.5% (99.3%-99.7%) 6A.8(2.7-16.7)
Extrication =20 min 105 11% (6.6%—15.8%) 98% (97.3%—98.3%) 5.1(3.2-8.1)
Intrusion =127 202 19% (13.0%—25.4%) 953% (94.7%—96.1%) 4.2(29-59)
Ejection 38 3% (0.49:-5.1%) Q9% (98.9% — 99.4%) 3.2(1.3-8.2)
E}Efﬂﬂ'l'lit_f =207 457 27% (20.4%—-34.2%) B9% (B7.9%—89.9%) 2.5(1.9-3.2)
Speed =40 mph Qgd 47% (39.6%—54.97%) 76% (75.0%—77.7%) 2.0(1.7-24)
Rollover 523 13% (8.29:—18.0%) B7% (B6.2%—88.39%6) 1.0 (0.7-1.5)
Fall Fall =20 ft 36 4% (1.4%-7.2%) 907 (98.97%—99.5%) 5.3(2.4-114)
Pedestrian/bicyclist thrown or run over 231 65% (48.6%—80.8%)  46% (41.8%51.2%) 1.2(0.9-1.6)
struck by a car
Struck at speed =5 mph 314 93% (54.4%—100%5) 24% (20.0%—28.7%) 1.2(1.1-1.4)
Motorcycle crash Speed =20 mph 297 87% (77.2%96.7%)  29% (23.9%-33.3%) 1.2(1.1-1.4)
Rider E-E'paraled from 350 83% (72.4%—93.0%) 19% (14.8%-22.7%) 1.0(0.9-1.2)
motorcycle

The mechanism-of-injury criteria used in the 1999 ver-
sion of the Field Triage Decision Scheme resulted in
significant overtriage. Death of another occupant, fall
distance, and extrication time were found to be good
predictors of trauma center need when a patient does
not meet the anatomic or physiologic criteria. Intru-
sion, ejection, and vehicle deformity were found to
be moderate predictors. The remaining mechanism-of-
injury criteria were found to be poor predictors: mo-
tor vehicle crash speed, rollover, pedestrian or bicyclist
thrown or run over, pedestrian or bicyclist striking ve-
hicle speed, motorcycle crash speed, and separation of
a rider from a motorcycle.

Good MOI predictors
Death of another occupant

Fall distance

Extrication time

PREHOSPITAL EMERGENCY CARE 2011;15:518-525




NAEMSP: Medical Patients Guidelines

e Respiratory arrest
. ® ROSC following cardiac arrest
M ed ICa I ¢ Overdose/poisoning requiring specialized center

¢ Gl hemorrhage with hemodynamic compromise

e Status epilepticus

NeurOIOglcaI * Stroke: tPA canidate

Cardiac & -
Ca rd |Oth O ra CIC e Aneurism & dissection




Helicopter Shopping

Establish a
policy that
prohibits
helicopter
shopping



Virginia HEMS Programs

Legend

H Hospitals ]

<  Service Providers AL Iflﬂﬁugm\, B

Counties Population 2010 '
0-50,000

ramdoah l;“._g_-'H
b H‘appahammk

50,001 - 250,000 age 'ﬂLkﬁé‘per et .'
250,001 - 500,000 " Harri b,g acc {1 e g2 4
Greene Oma i
500,001 - 750,000 ghlang ,r
A ustaStaunton
750,001 - 1,000,000 E-ﬂ'ﬁ'l#- T I'flafll'liuﬂ'.ll:re &
B 1.000,001 - 2,000,000 I
B 2.000,001 - 10,000,000 pohany  BuenaVista | o POV
S Betrgran
rag.inj@yn BurgPPOmatton
iy " Bedford C Prince Edwa
; ! - Campbel
KY HGiles Hmag” Bedford | Charlg
i - Montgo |
Buchanan F.u|35kjﬂadﬂ:-n:| Franklin ;-’-I '-
fiekendon fﬂ“’e" {\ Floyd [ Piffivania Falfax e P

R w"‘fe‘\ A Mardinsulle | -
orton /5 %m | Carmot— P HenryDaille—"




3. Utilize an Intercept Model

'Have a back up plan

¢ Direct to PCI
* To local ED for fibrinolytics

. . s e s
Avoid waiting on scene ‘Move towards definitive care

¢ Increased E2B time increases
mortality

e “golden time period” in trauma
e Our goal is a <5 min wait at any LZ

e Weather changes
* Helicopter malfunction
e Patient deterioration

I{eepithedpaticntinevine



Why Intercept?
e

Rea I |St|C e “weather go” to airborne =10 minutes
e Right time 2 miles/minute—>

respOnse 25 miles=13 min

e Hover and land = 3 minutes

tim EI ine e Shut down if necessary =2-5 minutes







Landing Zone Selection
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o

Use OF GEOGRAPHIC INFORMATION SYSTEMS TO DETERMINE NEw HELIPAD
LocATIONS AND IMPROVE TIMELY RESPONSE WHILE MITIGATING RISK OF
HELICOPTER EMERGENCY MEDICAL SERVICES OPERATIONS

the closest helipad. Conclusion. GI5s can be used to deter-
mine potential locations for new helipad construction using
historical call request data. This evidence-based approach
can improve HEMS access while mitigating operational

risk. Key words: helicopter EMS,; helipad; safety; emergency PREHOSPITAL EMERGENCY CARE 2010;14:461-468




What Makes a Good PD-LZ?

Community hospital helipad

Fire station parking lot
Firm sports fields

Airport

Easy hand-off
Regularly available
Stretchers move easily
No hazards



What About

Expect helicopter to stay running
Law Enforcement may worry about
traffic flow




S
Bjatiog

Hpenar raison Mew Barn
a0, e Trant Wioods
OEI:'} Pink Hill [LSale L] ":":ﬁj«.
=alemburg : § ; ) "
: ® Clinton  furkey Wiarsaw Pollockswville
e Henansville
Hosenarg
Beulawille
Magnatia R < Hafmann Maysille
Frst
Ingold Rose HEl  Greensvers Half Moo Bl
Darland 7" -
Teachsey ) ] !
’ 5':*;w|IIE| llr:ey Green
Bladen Lakes Rarrells Wallace Ariola Bay

State Forest

wihite Laka

Lo by

Rt Qlive

SR Tl Ta

Game Land

T
I'van e
ATEImEan
<ton ~gall
East Arcadia
Lake T
Waccama Ealin Morthwest
G Murraysville )
R R B Call Location
dAImington Wiightsvie )
Silver Lake Beach . Landlng Zone
Miyrile Grove
BGiling Caralina
Spring\a kes Bzach
Shallotie —— Kure Beach
ﬂﬂfﬂﬁnﬂ =t James
‘Shoreg Sumset . Lo Oak Island Southport
fot Beach iz 2 azen Gaswel
& Eeach
Jrile

H

Halatier

SwWansbore . ool isle

Vandemers

Grantsbors - Baybors

James City
Arapehoe  Onental
Meuae

Fores]

D)

’ Atlan:
Havelock -
ki Eealavel
=Eoy
Neswpont ‘m Cape |Look
Morehead Brnyrmac g S e
City Sloucester Seashar
Atlantic
meach

Estimated time saved:
Negative

1-10 minutes

21-30 minutes

31+ minutes



4. Streamline Hand-Off

e 12-lead EKG
e Key interventions
e Limited infusions

STEMI
requirements

e |[nfusions
e Extra equipment

Our Goal is a skid to e Airway management
skid time of < 10
minutes




TRANSPORTING WITHOUT INFUSIONS: EFFECT ON DOOR-TO-NEEDLE TIME
FOR ACUTE CORONARY SYNDROME PATIENTS
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Our critical care ambulance service (air and ground)
covers a large area of central Massachusetts and a large
number of facilities of varied distances from the pri-
mary study institution. When we analyzed transport
times only from a selected group of matched hospi-
tals, we still found that up to 7 minutes was saved
transporting a patient without infusing medications.
This reduction, although modest, is important because
it would help to reduce the overall door-to-balloon
times.

PREHOSPITAL EMERGENCY CARE 2010;14:159-163
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LOCATION OF AIRWAY MANAGEMENT IN AIR MEDICAL TRANSPORT

TABLE 1. Distribution of Locations Where A]IWE}F TABLE 3. Characteristics of Patients Requiring En-route

Management Was Performed Airway Management
Number FETEE‘Ill:ﬂgE of Patient Type Number Percentage
Successful / Total Onwerall Total Percentage of  Trauma 39 574
Location for This Location (n = 936) Success E;’;iml 2; J:f
TOTAL Ga* 100

Scene 595/627 a7 a4 .9
En-route &0 .-'r-Eu'? 79 80 6* *(ne case classified as both trauma and burn.

In—ﬂight R7/64 a1 B9

Ambulance 3/3 0.3 100
Referring hospital 232/235 25.1 ag.7

Receiving hospital 0.7 100.0

*p = 0.002, chi-square.
TABLE 4. Reasons for In-Flight Airway Management

Reason Number Percentage

Patient deterioration in-flight 30 48,9

ables such as limited space, limited equipment, noise, Unknown 16 25

Planned en-rout dary to patient i 14 219
vibration, and poor lighting, all of which may play a EXEEMEEI}E;E:ES 1§?|ighfa ent aculty n 6.2

role in making in-flight intubations more ditficult. Scene unsafe/better environment 0 0

Thomas et al."! discusses the idea that flight crews TOTAL 64 100
have a good ability to select which patients are ap-
propriate for in-flight airway management. This may,
therefore, explain the reasonable success rate despite
the challenges in this setting. Utilizing rapid difficult
airway evaluation techniques prior to transport may
identify those patients for whom pretransport defini-
tive airway management would be safest.® This as-

PREHOSPITAL EMERGENCY CARE 2008;12:438—442




Packaging the Patient

Blankets under
seatbelts

If immobilized
place sheets
beneath
backboard straps

Its ok to remove
monitoring
equipment as air
crew lands



5. After the Helicopter Leaves

Call receiving PRN provide
Hospital w/ Interpretation
Patient report of 12-lead

(

Communicate
scene
information

\ /

Complete the
chain




6. Consistent Follow up

Establish
appropriate over-
activation rates

D

Ensure the process
is working

Don’t be afraid to
change

e STEMI: 90% accuracy is common
e Trauma: 70% appropriate use based on criteria

e Feedback with the HEMS program
e Feedback with the hospital

e Destination hospitals
e Update/change LZ
e Mode of transport




TABLE 2. Commission on Accreditation of Medical
Transport Systems Recommendations for Indications That

May Cause a Flight to be Reviewed for Medical

Appropriateness'

Patients discharged directly from the emergency department (EL)
after transfer.

Patients transported without an intravenous (IV) line or oxygen.

Patients upon whom candiopulmonary resuscitation (CPE) &s in

5 at the referring location,

Patients not transberred from a critical care wnit.

Patients who are “scheduled transports.”

Patients who are air transported more than once for the same illness
of injury within 24 howrs.

Patients transported from the scene of injury with a trauma score of
15 or greater or who fail to meet area-specific triage criteria for a
critcally injured trauma patient.

Patients treated at the scene or a referring hospital but not

ansportad.

Patients not transferred bedside to bedside by the Rlight team.

Patients transported from facility to factlity, and the recelving
facility is not a higher level of care than the referring facility.

Patients transported from the scene of injury to any hospital that
was not the closest appropriate and available trauma center
(based on regional trauma plans, if present).

Patients flown initally by fixed-wing aircraft and transported from
the airport o the m:e{wng facility by helicopter.

Patients ground-transported with red lIEIlI-_a and 5ln=_rns

Patients sarved by an inappropriate aircraft (Hme/ distance,/speed
considerations).

Patients served by an Inappropriate team, e g., advancad life suppon

{ALS) team was used but patient requires critscal care skills.
Patients served by an inappropriate ambulance that met the aircraft
0 assume care of the patient and condnue transport without the
level of care, equipment, and supplies appropriate to the patent's
spacific neads.
Patients who die during transport.




HELICOPTER SCENE RESPONSE:

RecionNAL VARIATION IN CoOMPLIANCE WITH AIR MEDICAL TRIAGE GUIDELINES

TABLE 3. Helicopter Triage Criteria Met by Study Patients

Patients meeting no triage criteria

MNumber of
Variable Patients
Physiologic criteria®
Systolic blood pressure <%0 mmHg 14
Respiratory rate <10 or =30 breaths/min 9
At least one physiologic criterion met 18
Physiologic criteria were the only triage criteria met 1
Anatomic criteria*
Evidence of spinal cord injury 3
Severe head injury (Glasgow Coma Scale score <12) 28
Severe abdominal, chest, or pelvic injury 45
Burns 2
Penetrating injury 2
Extremity amputation 2
At least one anatomic criterion met 53
Anatomic criteria were the only triage criteria met 25
Special criteria*
Vehicle ejection or same-compartment death 11
Pedestrian thrown =15 feet or run over by vehicle 11
Age <10 years (n = 3) or =55 years (n = 17) 20
Multiple special criteria met 5
At least one special criterion met 38
Special criteria were the only triage criteria met 18

TABLE 5. Hospital Course and Disposition

Variable Mumber of Patients
HEMS interventions
Endotracheal intubation 25
Fentanyl or morphine analgesia 75
Hospital workup
At least one computed tomography test B4
Operative intervention 40
Intensive care unit admission 33
Disposition
Died 13
Home b6
Rehabilitation |

Conclusion: There are regional variations in
the decisions to use air medical transport that
require local level evaluation to determine
appropriate utilization

PREHOSPITAL EMERGENCY CARE 2008;12:443-450



Request HEMS Program QA Data

Trauma Time Goals Compliance

120%
. Scene
interfacility
100% ———Target
80%
£
g o60%
2
40%
September 2013 Scene Trauma Scene Times
** Benchmark 15 min, 90% transports
Compliance: 82%
a5 Median: 10 minutes '
20% . - — —_—
[l
=

Pender Onslow Columbus Onslow Brunswick Onslow Onslow Duplin Onslow Columbus Onslow

13-8248 13-8285 13-8329 13-8343 13-8354 13-8366 13-8424 13-8609 13-8734 13-8985 13-9021
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Reduction in Treatment Times Through
Formalized Data Feedback

Results From a Prospective Multicenter Study of
ST-Segment Elevation Myocardial Infarction

Components of contact-to-balloon time

] : 128
Pre-hospital-phase PCl-hospital-phase i s
1
120 1 o Guarter | a2t il m'?
@Suarer Il in= 190} FI <0.05 | wﬁja
|| muiuarter 11 jn=147) l =1
100 |
B uarter IV =134 I
OGuarier ¥ [n=194] |
1
80 | |
I
I

Conclusions

Duration jmin}

The current trial shows that implementation of a systematic
data assessment and formalized data feedback is possible
across different regional STEMI networks, independent of
o 100 their specific setting. We were able to demonstrate a
-[]—1 significant reduction in C2B and D2B times after imple-
..[IID- menting this feedback process. There was a significant

Emergencysal  Duestisnat  Duratien of ~“Dasrde-cath”  “Cathdo-  “puncture-ts. ; improvement in clinical outcomes, including 1-year mortal-
o arrivalat patient becation Erang portatisn plnstorg” ballnen” 18 . . ‘ .
ity. We conclude that a formalized feedback process is an

effective intervention to improve treatment times for
STEMI and should complement the strategies of the
American College of Cardiology D2B initiative.

JACC: CARDIOVASCULAR INTERVENTIONS



Code STEMI Feedback
Direct Presenters by EMS

Date of Service: March 11

Time of Code STEMI Activation: 1612
EMS Agency: OEMS

Paramedics: Shepard, Magee

Airlink Staff: Wright, Tran, Sherwell
ED Physician: ?

ED Staff: Spaulding

Cardiologist: Weaver

Cath Lab Staff: Burke, Pickard, White

30-30-30 Goal Recommended | Actual
Targets (mins) | Data
EMS On-scene < 10 ?
55 Mins EMS EMS Total Time 23
Airlink Scene Time 10 9
Airlink Total Time with Pt 29
5 Mins ED Door to CS Activation -36
s CS Page to Cath Team Arrival 30 PTA
Total Time in ED 5 <1
Depart ED to Setup Complete 12 6
30 Mins CL Departure ED to Procedure Start 8
Depart ED to PCI 30 13
Door to Balloon 60 13

First Medical Contact to Balloon

EMS EKG




Retrospective Reviews

AirLink Scene Trauma Patients 2012

AirLink Trauma Scene Utilization

Review By County

mm Percent of Flights
Appropriate

Goals:  Over-activation <25-30%

under activation <5%
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Early Patient Report

Needle chest
decompression

Pericardialcentesis
Central lines

Team
may

prepare 10 access
for Blood

Point of care testing
Antibiotics

Rapid Sequence

Intubation Only provide pertinent
safety information via radio
when helicopter is in flight.

The approach is a critical
phase of flight and the
team is in “sterile cockpit.”

Advanced
skills




POSITION STATEMENT

EMS SPINAL PRECAUTIONS AND THE USE OF THE LONG BACKBOARD

National Association of EMS Physicians and American Co]lege
of Surgec}nS Committee on Trauma

* Patients for whom immobilization on a backboard is
not necessary include those with all of the following;:
@ Normal level of consciousness (Glasgow Coma
Score [GCS] 15)
© No spine tenderness or anatomic abnormality
© No neurologic findings or complaints
No distracting injury
e No intoxication
* Patients with penetrating trauma to the head, neck
or torso and no evidence of spinal injury should no
be immobilized on a backboard.

* The long backboard can induce pain, patient ag-
itation, and respiratory compromise. Further, the
backboard can decrease tissue perfusion at pres-
sure points, leading to the development of pressure
ulcers.

» Utilization of backboards for spinal immobilization
during transport should be judicious, so that the po-

tential benefits outweigh the risks.

[a]

PREHOSPITAL EMERGENCY CARE 2013;17:392-393



POSITION STATEMENT

EMS SPINAL PRECAUTIONS AND THE USE OF THE LONG BACKBOARD

National Association of EMS Physicians and American College
of Surgeons Committee on Trauma

* Spinal precautions can be maintained by application
of a rigid cervical collar and securing the patient
firmly to the EMS stretcher, and may be most appro-
priate for:

o Patients who are found to be ambulatory at the
scene
o Patients who must be transported for a protracted
time, particularly prior to interfacility transfer
o Patients for whom a backboard is not otherwise
indicated

PREHOSPITAL EMERGENCY CARE 2013;17:392-393



STUDY OF PLACING A SECOND INTRAVENOUS LINE IN TRAUMA

Tape 2. Estimated Difference in Adjusted and Unadjusted Means (Confidence Intervals and p-Values for Testing No
Difference) between Subjects with One and Two Intravenous Lines

Adpsied for Age, Gender, and Audjusied for Age, Gender, Whether
Whether below Median on Scene below Median on Soene (When
Variahle Unadjussed ('When Appropriate] Appropriate), and Volume of Flaids
Pulse oximetry, % —05 (064, 054) 087 010 (069, 0.49) 0.74 020 (-0.45 0.84) 055
Volume of Auids, mL 384 (235.6,461.1) - (LDODL 572 (241, 470.4) - 00001 -
Change in GCS score
All subgacts 029 (<017, 074) 0.2 0.3 (-0.1%.0.74) 0.4 0.34 (-0.18,0.86) 0.21
GICS score «15 on scene 072 (060, 204) 0.2 073 (-0.64, 2.11) 030 091 (068 251) 026
Change in heart rate, bpm
All subjacts 21 (-2.689 246) 0.88 040 (-2.13,292) (.76 087 (-194,3.67) 054
HE =« 100 bpm on scens 265 (-31.55 884) 064 THER (-3.27.9.02) 034 392 (-3.1, 10.85) D27
Change in systolic BF, mmHg
All subjacts 342 -210,89) 0.2 43 109,977 0.12 2093 (2482 360 D32
Systolic BY <132 mmHg onscene 4.26 (-1.24,11.75) 0.27 >41 (-2.08, 12.59) 0.16 255 (5856, 1097) 055
Systolic BP .- 100 mmHg on scene 430 (-13.71, 22.31) 054 250 (-18.59, 3 58) 0.B2 2200 (417 48.16) 010
Change in diastolic BE, mmHg
All subjacts 532 (1.02,9.62) D015 5.2 (1.10,9.45) 0.013 541 (076, 10,07} 0.023
Mastolic BF <30 mmHg on scene 8.18 (2.16, 14.19) 00077 B.58 (279 14.37) 0.0037 9.8% (3.38, 16.400 0002
MMastolic BF <60 mmHg onscena  13.47 (—7.43.34.37) 0.21 b BG (-20.41,34.13) D62 3143 (2.2, 61.05) D035

CONCLUSION

Redundant prehospital IV lines provided no difference

: S : A 2" |V doesn’t improve outcomes
in physiologic outcomes for rauma patients. When

controlling for confounding variables, no significant in trauma patients

outcome difference of heart rate or volume infused
was noted, even in the hypotensive patients. The tra-

ditional approach for establishment of a secondary IV

line in prehospital trauma patients should not be fol- PREHOSPITAL EMERGENCY CARE 2011:15:208-213
lowed in a dogmatic fashion.




Prehospital Intravenous Fluid Administration is Associated with
Higher Mortality in Trauma Patients: A National Trauma Data

Bank Analysis

4 h

776,734pt
study
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/
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Increased
mortality
4.5%2>4.8%

49.3%
received

prehospital
fluids

\_
~

Concluded
that fluids
cause
significant
harm



Blood

Early blood
Decreases administration
mortality = |less blood
overall

N N >

Plasma being If they don’t
studied at 10 have it ask
sites why not?




LOCATION OF AIRWAY MANAGEMENT IN AIR MEDICAL TRANSPORT

TABLE 1. Distribution of Locations Where Airway TABLE 2. Intubation Success Based on Location
Management Was Performed Location OR 95% CI p-Value
MNumber Percentage of En route 1 — —
Successful / Total Owerall Total — Percentage of S'CET'E_ 23 0.95-5.7 0.065
Location for This Location (rn = 936) Success Hospital 8.7 2.2-35 0.002
. Adjusted for age, gender, and case type.
ECEHE o 523?23? '?Z 89;; I = confidence interval; OF = odds ratio.
N-ron . .

In-flight 57/6d 6.1 80

Ambulance 3/3 0.3 100
Referring hospital 232/235 25.1 08.7
Receiving hospital i 0.7 100.0

*p = 0.002, chi-square.

TABLE 4. Reasons for In—Flight Airway Management

Reason Number Percentage

Fatient deterioration in-flight 30 460
Unknown 16 25

Planned en-route secondary to patient acuity 14 21.9
Extubated /reintubated in-flight 4 6.2
Scene unsafe/better environment 0 0
ToTAL bd 100

PREHOSPITAL EMERGENCY CARE 2008;12:438-442




2010 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

In the absence of compelling evidence for established
benefit in uncomplicated cases, ACC/AHA Guidelines have
noted that there appeared to be little justification for continu-
ing routine oxygen use beyond 6 hours. * There is insufficient
evidence to recommend the routine usage of oxygen therapy
in patients suffering from an uncomplicated AMI or an ACS
without signs of hypoxemia or heart failure. Supplementary
oxygen has been shown to limit ischemic myocardial injury
in animals,'**-'7! but evidence of benefit from supplementary
oxygen from human trials is limited.'*® A case study found
improvement in ST changes with the use of oxygen in
humans.'”> Others suggested harm with high-flow oxygen
administration. 73174

8.6. Oxygen

Few data exist to support or refute the value of the routine use
of oxygen in the acute phase of STEMI, and more research
is needed. A pooled Cochrane analysis of 3 trials showed a
3-fold higher risk of death for patients with confirmed acute
MI treated with oxygen than for patients with acute MI man-
aged on room air. Oxygen therapy is appropriate for patients
who are hypoxemic (oxygen saturation <90%) and may have
a salutary placebo effect in others. Supplementary oxygen
may, however, increase coronary vascular resistance.*’ Oxy-
gen should be administered with caution to patients with
chronic obstructive pulmonary disease and carbon dioxide

retention. Circulation. 2013;127:€362-e425




Analgesia

2010 American Heart Association Guidelines for Cardiopulmonary O pt 1oNs
Resuscitation and Emergency Cardiovascular Care F enta nyl
Analgesia Dilaudid
Providers should administer analgesics, such as intravenous Morphine
morphine, for chest discomfort unresponsive to nitrates.

Morphine is the preferred analgesic for patients with STEMI
(Class I, LOE C). However, analysis of retrospective registry
data raised a question about the potentially adverse effects of
morphine in patients with UA/NSTEMIL+ As a result, the ACC
AHA UA/NSTEMI writing group reduced morphine use to a
Class Ila recommendation for that patient population.*

Use boluses whenever
feasible
e 4 to 8 mg IV initially, with lower doses in ¢ |ethargic or moribund patient

e Anxiety elderly ¢ Hypotension
¢ Pulmonary edema e ?to 8 mgIVevery 5to 15 min if needed ¢ Bradycardia
e Known hypersensitivity

Circulation. 2013:127:€362-e425




Additional Cardiac Medicines

Heparins

Heparin is an indirect inhibitor of thrombin that has been
widely used in ACS as adjunctive therapy for fibrinolysis
and in combination with aspirin and other platelet inhibi-
tors for the treatment of non-ST-segment elevation ACS.
UFH has several disadvantages, including (1) the need for
IV administration; (2) the requirement for frequent moni-
toring of the activated partial thromboplastin time (aPTT):
(3) an unpredictable anticoagulant response in individual
patients: and (4) heparin can also stimulate platelet acti-
vation, causing thrombocytopenia. Because of the limita-
tions of heparin, newer preparations of LMWH have been
developed.

Levophed
Neosynepherine
Heparin
Esmolol
labatelol



Helicopter Emergency Medical Services Crew
Administration of Antibiotics for Open Fractures

HEMS Crew Open Fracture Treatment and Time Intervals

HEMS crews administered Abx (ceftriaxone, 1 g) in 60
cases (43.5%). Thus, the number of patients in the HEMS
Abx group was 60, and the number of Hosp Abx patients was
78 (56.5% of the total of 138).

When Abx were administered by HEMS crews, the time inter-
val from the incident to Abx was 30 minutes shorter than the
corresponding interval for the Hosp Abx patients. The median

40.3% relative risk
reduction for
infection following
open FX



Point of Care Testing

p=

Blood Gas

roponin




Summary

e HEMS Programs can help improve patient
outcomes

* Improving outcomes requires pre-planning
and coordination

e Standardize as many aspects as possible

e Rapid transport is not helpful without early
Cath Lab activation and accurate 12-lead

Interpretation




Kevin.collopy@nhrmc.org
www.linkedin.com\in\ktcollopy
www.facebook.com\ktcollopy

e

See you at EMS
World Expo 2014!
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