Door to Balloorg The Regional
Impact
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Objectives

Differences between a STEMI and an NSTEMI
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Pertinent laboratory tests for AMI patients

Models of treatments and location availability

Transport options

Differences in transport options

Transport complications

Participants will be able to discuss the impact these changes can have fol
the system, the clinicians involved, the patient and the impact on national
healthcare

A Participants will review the pertinent literature related to current
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A Participants will review two patient case reports and how the system

worked to preserve morbidity and mortality in a STEMI and NSTEMI
patient population



STEMI vs. NSTEMI?

A Well what causes ST changes?



A closer look at the EKG
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http://www.tutorvista.com/content/biology/biologyiv/circulation-animals/ecgelectrocardiography.php



Action Potential of Atria/Ventricles

ECG & Membrane Potential of Ventricular Cell

Im
Qvershoot "~ =
Phase 1 Transient gffiux of K*
_cell se 2 Infuy lof Ca™ and Na'
3 Q| 2 L
;“. 4 .3 Rhase N\ Efflux of 5* >linflux
, Phasq0 Fast - *
Ca” 2 ! ||:'Q mu A nlJl fCB ang '*a
e
Extracellular fuig ™" -
70 Lhresbald 4
(Internal - extemal . .
potential) = -90 Contraction .- — [ "‘3'5, M:m,-
F.;l‘l'r.‘n~ ' ., ? X i
Ansolute refractory perwad refractary VUM
t astiNa’-channels are dosed _EJ-EII*J'Z
Fig-11.2 Stesp phase O means rapid depolansation KMc

http://drsvenkatesan.wordpress.com/2009/12/17/sorre-the-bestillustrationsin-basiccardiacelectrophysiology/



Single Cardiac Cell (animated)

http://www.turbulence.org/Works/genresponse/heartbeat.gif



Changes in the EKG
come from
Changes In the Action Potential



A Lack of oxygen leads to ineffective Na+/K+
ATPase pumps (as well as others)
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A Results in a state ddepolarized tissue
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http://www.cvphysiology.com/CAD/CAD012.htm



So now we know what causes a
STEMI vs. NSTEMI



So what vessels are involved with
either a STEMI/NSTEMI



Coronary Arteries

Left hain Coranary
Artery

Circummfles
Artery

Fight Caranary
Artery

Left Anterior
Descending
Artery

https://www.nexprofiler.nexcura.com/glossary_popup.asp?DiseaseTypeld=2&CancerTypeld=34&CB=24977&ExternalTypeld=




@ 4Mintercostal space to the right of the stemum
V, 4™intercostal space to the left of the stermum
(D) directy botwoen the leads V, &V,

@ 5th intercostal space at midclavicular fine

@ level with V, at left anterior axillary line

@ lovel with Vs at left midaxillary line
(directly under the midpoint of the ampit)

5™ intercostal space,
right midclavicular line

http://www.statmedicaleducation.com/ecgleads.html

Right Arm
Left Arm

Left Leg
Right Leg
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{LAD) Left anterior descending artery; (RCA) Right coronary artery; (Cx) Circumflex artery
*Thara may ba an ovarlap in blood supply by the RCA and Cx artery depanding on which artery is dominant

http://www.statmedicaleducation.com/ecgleads.html

Normal limits
PR: 0.12-020
QRS: 0.06-0.1

Qle: Male 0.397
Female 0415

ms
120 ms - 200 ms
60 - 110 ms

397 ms
415 ms



Now know which
Coronary Vessels
Involved In the
Location of the
STEMI/NSTEMI
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Pertinent Laboratory Changes



Laboratory Values Worth Noting

A Myoglobin

A CPKVB

A TroponinT/|

A Glycogen phosphorylase isoenzyme BB




Relevant
40 diagnostic
window

Relative concenfration
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Time after onset of chest pain {h)

—&—GPBB Myoglobin =@=CK-MB —®—Troponin T

http://en.wikipedia.org/wiki/Cardiac_marker



Models of Treatment
and
Location Availabllity



Treatment Models

A Interventional Percutaneous Coronary
Angiography
I Tertiary Centers
AlLansing
AGrand Rapids
AKalamazoo
A South Bend
AChicago
AFort Wayne



A Pharmacotherapyntervention

I Community Hospitals
A Sturgis
AWatervaliet
AHillsdale
AEtc.



Does Balloon Time Effect Mortality?

AdwSt I 0A 2 Y aKdnsdttRballoané Y L
time and doorto-balloon time with mortality

In patients undergoing angioplasty for acute
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I Cannon et el. (2000), JAMA
A27,000 AMI patients over 4 years (98)
A 661 Hospitals (Tertiary and Community)

Alncreases in mortality
I r/t Symptom onset to balloon inflation
I r/t Door to balloon inflation



What they found

A In-hospital mortality did NOT increase
significantly with time from symptom onset to
balloon inflation

A In-hospital mortality DID increase significantly
with time from door to balloon inflation



A At 121-150 minutes from door arrival

I Mortality increased 41%

A At 151 + minutes, odds ratio of death
Increased further and leveled off



WHAT DOES THAT MEAN?



A First

I Symptom onset is difficult to determine at what
point a true total occlusion of the affected artery
occurred.

A Seeking medical care is a response to symptoms

A Second

| Better outcomes are associated with hospitals
whom perform angioplasty frequently

AWas defined as > 3 cases per month which is extremely
slow



Paramedic preliminary diagnosis of
STEMI

AGd/ 2YLI NARaz2y 2F SI NE &
diagnosed S$egment elevation myocardial
Infarction with immediate transport to a
designated primary percutaneous coronary
intervention center to that of similar patients
UNF VALIZ2NIUSR 02 0KS V¢
I Le Ray et el. (2006), Am J Cardiol

A 108 Direct admit AMI patients from the field

A225 Control AMI patients (retrospective) transported to
closest hospital first



Outcomes

A Door to balloon time
I 63 minutes paramedic suspected STEMI
I 125 minutes transported to closest hospital
A Primary PCI performed
I 93.5% paramedic suspected STEMI
I 8.9% transported to closest hospital
A In-hospital mortality
I 1.9% paramedic suspected STEMI
I 9.9% transported to closest hospital
A Thrombolytic therapy
I 80.4% transported to closest hospital



What does this mean?



A Paramedics are capable of interpreting a 12
lead EKG for an acute STEMI or new onset
LBBB

A Direct transfer to a tertiary center results in
earlier PClI

A Earlier PCI result in lower mortality



_ Off Hours Significant P Values

Onset of symptoms to
911 call 42 52

911 call to arrival of
paramedic(s) 8 9

Arrival of paramedics
to ECG 8 9

ECG to hospital arrival 25 26

Hospital arrival to first
balloon inflation 39 81 <0.0001

ECG to first balloon
inflation 66 110 <0.0001

911 call to first
balloon inflation 85 126 <0.0001

Onset of symtpoms to
hospital arrival 85 94

Onset of symptoms to
first balloon inflation 140 169 0.006



Important notes from this study

A Metropolitan area
A City of Ottawa, Canada

A5 Hospitals

I 1 University rurg PCI capable

I 4 Communityc Non-PClI capable
A Patient location

I Furthest point
A53km = 33 miles



Transport Options



A
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http://mommylife.net/archives/2008/12/prayer_for_pass.html
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EMS intetfacility/scene Transport

A Helicopter EMS (Critical
Care)
I West Michigan Air Care
I Survival Flight
I AeroMed



Air Ambulance (Helicopter)

Disadvantages Advantages
A Regional A Fixed transport times
| Ir\]/loussgiglst fly to the community A RN/JEMTP staffed
A 15-25 minutes i 2 Dual licensed clinicians
A Most often dependable i Experienced in Critical Care
response and Emergency Care
I 10% turn down A No Medical control contact
A Weather :
. required
A More expensive y | _
i Unique response system I Extensive preaadio/contact
protocols

I Privately maintained medical
director



A Ground EMS (ALS and
limited Critical Care)
I Life EMS
I Pride Care Ambulance
I Coloma EMS
I Van Buren EMS
I Life Care EMS
i XXPSGTOD



Ground Ambulance

Advantages

A Local

I Arrive at sending institution
quickly
A 10-15 minutes
A Dependable response
I Not weather sensitive
A Ice, Rain, Snow, Fog, etc.
A Inexpensive
I As is, already staffed/ready

Disadvantages

A Dynamic transport times
I Weather, traffic sensitive

A Paramedic staffed
i NREM1IP or CCEMP?

A Medical Control contact
required
I Sending physician
responsibility
I No privately maintained
medical control authority



Direct Transport ? For STEMI

Adhdzi O2YS Ay LI OASY Ul a
percutaneous coronary intervention (a
national reqgistry of myocardial infarction
HKokn FylféeaAaavovée
I Shavelle et el. (2005), Am J Cardiol

I National Registry of Myocardial Infarction
database (NRMI databases 2, 3, and 4, n = 7,133



A Door to balloon time
I 99 minutes early PCI
I 264 minutes delayed PCI
A Recurrent ischemia and angina
I 5.8% early PCI
I 10.1% delayed PCI
A Cardiogenishock
I 5.1% early PCI
I 8.9% delayed PCI
A Hospital length of stay
I 4.4 days early PCI
I 5.4 days delayed PCI
A In hospital mortality
I 2.7% early PCI
I 6.2% delayed PCI



What does this mean?



Time Is key

A Decreases
I Mortality
I Expense
ALength of Stay
I Complications



Type of Transport and Length of
Transport Time!

Adl 2aLIAGFET OGN YATFTSNI Tz
angioplasty in high risk patients with acute
YEe2OFNRAFE AYTINDGIGA2Y
I Straumann et el (1999), Heart

I Similar design and outcomes as prior



Surprise findings

A No deaths or other serious complications
occurred during interhospital transfer.

A Median transfer time was 63 minutes for
helicopter
I Median range was 42 km (26 miles)

A Median transfer time was 50 minutes for
ground ambulance
I Median range was 8 km (5 miles)



What does this mean?



63 minutes for 26 miles (HEMS)
VS.

50 minutes for 5 miles (GEMS)



Transport Complications



Cardiac Arrhythmia

icle/15007di:

' Protocols/pharmacotherapy

http://emedicine.medscape.com/art



No profound difference In
morbidity/mortality between
HEMS and GEMS
(not studied)



Sudden cardiac death

Personnel to handle event



No profound difference In
morbidity/mortality between
HEMS and GEMS
(not studied)



Cardiogenic shock

/Pages/lvad.aspx

Protocols/pharmacotherapy



Cardiogenic Shock

Aag! ySljdz2 £ O008aa G2 A\
In Nova Scotia in patients with acute
myocardial infarction complicated by
OF NRA2ISYAO0 akKz2o0] ¢
I Mayich et el., (2006), The Canadian Journal of

Cardiology
I 11,300 patients with AMI
i 707 patients with AMI complicated by CS



Results

AAMI + CS

I 60.1% overall mortality

AlIndependent predictors of mortality in these patients
I > 65 years of age
I Renal insufficiency

AlIndependent predictors of survival
I Direct transfer or admission to PCI capable center



What does this mean?

Transport mode must be able to
recognize and intervene with CS or
other complications present



Respiratory distress
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rotocoIs/pharmacotherapy/experience



Ad ! -ymanexperience in the use of air medical
UNF YyaLI2ZNIO F2N YSRAOI f
I Jones et el., (1998), Air Med J

I 8106 helicopter transports

A 103 medical patients
A 85 available for review



A Patient complaints
| Cardiaac 29%
I Poisoning; 17%
I CO poisoning 11%
I Neurologicg 11%
I Otherc 32%



Outcomes

A 14/85 (16%) died before admission

A 41/85 (48%) admitted to ICU



A 80% of cases involved ground EMS
A 56% of cases involved ground ALS EMS

A 24% of cases then involved ground BLS EMS



What does this mean?

Transport by air resulted in an
appropriate capture of patients at a
minimum of 55/85 patients (65%)



AdwSt I dA2Y 0SU g SsBgmemt y 7
elevation myocardial infarction treated
successfully by percutaneous coronary
Intervention and left ventricular ejection
TN OUAZ2Y UKNBS Y22y iK:
I Pride et el. (2010), Am J Cardiol
i Post STEMI

ALVEF and infarct size correlate with prognosis
A? What is this correlation



A 78 patients

A 54.5 years

A median LVEF was 56%

A median infarct size was 11%

A 53 patients

| Infarct size <15%

I LVEF >40%

| Infarct size > or =15%
|

I LVEF (slopd.21
Aevery 5% increase in infarct size
A6.1% decrease in LVEF



What does this mean?



A LVEF is directly proportional to
morbidity/mortality

A Size of infarct is DIRECTLY proportional to LV

A Appropriate and timely treatment is directly
related to size of infarct



Time
1S
Muscle
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STEMI

A 47 ylo male

A Water skiing at 1900 hours
I Developed chest pain

A Arrival to community ED
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West Michigan Air Care Regueste(

I Initial request received I Bedside 2006
1939 i Transfer to gurney 2011
A Note: 39 minutes after A Cardiac arrest 2012
Initial symptoms A ROSC 2013
I é‘; KSSta 1 Lk MdHYoute aircraft 2016
9 minutes i 42 KSSf 3 L LJE

i G2 KSSta 526y¢. Mmdp b~ . . ,
Awn YAydiisa worrf a’gzgo?’ hidn 1 7 8Y
I Transfer of care in CVL
2045



Outcomes

A Complete occlusion proximal LAD
A Excellent recovery

A Time of onse®y TIMI 3
I ~120 minutes



Estimated Transport Times Actual Transport Times Air
Ground

A 27.8 Miles A 21.4 Miles
A 38 Minutes A 11 Minutes

27 Minutes



Only way to make transport faster
by ground
Patient is placed on EMS stretcher
and transport begun
Immediately



NSTEMI/UA

A 40 y/o male
A At rest chest pain began at 0800
A Arrival to community hospital






