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Learning ODbjectives:

Review and apply new understanding to the evolution of STEMI
Protocols and Programs in the Midwest

Learn about regional heart attack research, and apply new
understanding to your practice and care of potential heart attack
patients

Examine a STEMI case study, and consider process and practice
Improvements to help better care for STEMI patients
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Audience Polling Question

What does STEMI stand for?

A. Single T-wave Elevated Myocardium Infarct

B. ST-Segment Elevation Myocardial Infarction
C. Sustained Timing Evolving Myocardium infarct
D. Spaced Timing Exit Mode Internal

Subliminal Hint...
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ST-Segment Elevation Myocardial Infarction
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STEMI

ST segment Elevation Myocardial Infarction
Definition / Diagnosis...

ST elevation at the J point in at least 2 contiguous leads (of a 12-Lead ECG)
For V2-V3:
=2 mm in men
2 1.5 mm in women
And/or 2 1 mm in other contiguous chest leads, or the limb leads

J Pormt

Signs & symptoms of discomfort suspect for AMI (Acute Myocardial Infarction) or STEMI
with a duration > 15 minutes, but < 12 hours

Although new, or presumably new, Left Bundle Branch Block (LBBB) at presentation occurs
infrequently and may interfere with ST-elevation analysis
Care should be exercised in not considering this an AMI in isolation
If in doubt, immediate consultation with PCI receiving center is recommended
ECG demonstrates evidence of ST depression suspect of a Posterior Ml
Consult with PCI receiving center ;
If initial ECG is not diagnostic but suspicion is high for STEMI \\ﬁ Ess_ent'a Health
Obtain serial 12-Lead ECG’s at 5-10 minute intervals i
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http://www.americanheart.org/presenter.jhtml?identifier=3050213
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Age 35+ STEMI Death Rate per 100,000 by State
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Launched in 2011, the North Dakota Mission: Lifeline project is an unprecedented
collaborative effort that received funding from several key partners, including
Helmsley, the State of North Dakota, and AHA
With nearly 740,000 residents spread over 69,000 square miles in 53 counties,
North Dakota faces unique challenges to identify and transport heart attack
patients to one of only six hospitals capable of performing PCl procedures.
Mission: Lifeline sought to unify the state and establish standards of care to ensure
that where a heart attack patient lives does not determine IF they survive

“Time is muscle,” said Thomas Haldis, D.O., an interventional cardiologist with
Sanford Health in Fargo and the current chair of the North Dakota Cardiac
Taskforce. “The outcome of STEMI events depends greatly on the care patients
receive and the timeframe in which they receive it.”

“North Dakota has become a model system for rural states across the nation,” said
Jeffrey Sather, M.D., an emergency physician at Trinity Health in Minot and the
former co-chair of the North Dakota Mission: Lifeline Task Force.

“...in a very short time North Dakota has gone from leading the country in heart
attack death rates to leading the way in heart attack care.”

https://helmsleytrust.org/north-dakota-exceeding-expectations-cardiac-care-44-million-grant/




2007-2010 Acute Myocardial Infarction (ICD10 121 & 122) ~ ﬁmerican
35+ Age-Adjusted Mortality per 100,000 Asesggiia:ationu
STEMI Recieving Center Drive Time
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Hospitals Mortality per 100,000
® STEMI Receiving Center [ |Class1(19.5 - 60.7)
® STEMI Referral Center [ I cClass 2 (60.8 - 81.5)

Drive Time to STEMI Receiving Center Il Class 3 (81.6 - 105.6)
Source: CDC/NCHS Compressed Mortaltiy File 2007-2010. [ 15 minutes I Class 4 (105.7 - 146.9)
5 58 & 656 55 555 [ 30 minutes I Class 5 (147.0 - 480.4)
T ———— — Miles B 25 minutes B insufficient Data
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ND STEMI
Inter-Hospital Transfer Guideline

(ST-Segment Elevation Myocardial Infarction)

Altru Health System — Grand Forks
Phone: 701-780-5206 or 1-855-425-8781
Fax: 701-780-1097

CHI St. Alexius Health - Bismarck
Phone: 701-530-7699 or 1-877-735-7699
Fax: 701-530-7005

Essentia Health System - Fargo
Phone: 701-364-CALL (2255) or
844-865-CALL (2255)
Fax: 701-364-8405

Sanford Health System- Bismarck
Phone: 1-855-550-1225
Fax: 701-323-5751

Sanford Health System- Fargo
Phone: 701-234-6304 or 1-877-647-1225
Fax: 701-234-7203

Trinity Health System - Minot

Phone: 701-857-3000 or 1-800-223-1596
Fax: 701-857-3260

Ideal STEMI Treatment Goals:

.

First Medical Contact-to-First ECG time <10 minutes unless pre-hospital ECG obtained
All eligible patients receiving any Reperfusion (PCl or fibrinolysis) therapy
Fibrinolytic-eligible patients with Door-to-Needle time < 30 minutes

Reperfusion — eligible patients transferred to a PCI receiving center with referring center
Door in- Door out time (Length of Stay) < 45 minutes

Referring Center ED Door-to-PCl device time < 100 minutes (includes transport time)

All STEMI patients without a contraindication receiving aspirin before ED discharge

Patients with a contraindication to transfer or PCI:

Aspirin within 24 hours of hospital arrival, and aspirin at discharge

Beta blocker at discharge

LDL >100 who receive statins or lipid lowering drugs

STEMI patients with left ventricular systolic dysfunction on ACEI/ARB at discharge
STEMI patients whom smoke receive smoking cessation counseling at discharge

Upon Transfer Fax the following documents to the accepting facility: 12 L ECG, ED
Record, Lab Results, Current Medication Record, ND STEMI documentation
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Diagnostic Criteria for STEMI
e ST elevation at the J point in a least 2 contiguous leads of 22 mm (0.2 mV) in men or 21.5 mm (0.15 mV) in women in leads V2-V3 andior of 2 1 mm (0.1mV) in
other contiguous chest leads or the limb leads.

«  New or presumably new LBBB at presentation occurs infrequently, may interfere with ST-elevation analysis, and should not be considered diagnostic of acute
myocardial infarction (Mi) in isolation. If doubt persists, immediate referral for invasive angiography may be necessary. Consult with Cardiology.

« ECG demonstrates evidence of ST depression suspect of a Posterior MI consult with PCI receiving center
*  [finitial ECG is not diagnostic but suspicion is high for STEMI obtain senial ECG at 5-10 minute intervals

A |

| ACTIVATE EMS TRANSFER TEAM |

1 |

| ACTIVATE STEMI ALERT at Receiving PCI Hospital |

STANDARD ORDERS & LABS .l OPTIONAL MEDICATION
. ’ ’ CONSIDER: O Nitroglycerin IV or 0.4 mg SL
@ Apply Continuous Cardiac Monitor Estimated transfer time in minutes to PCl facilty take || Evabuate if Erectile Dysfuncton or Pulmonary
: into account arrival to your facility time: hypertension medications taken in the past 24
o Insert (2) peripheral IV large bore Air andlor Ground: hours including: Sadenafil (Viagra,
Saline lock ST — Revatio), Vardenafil (Levitra, Staxyn), or Avanafil
; : ' (Stendra), Tadalafi (Cialis, Adcirca). Hold
SOKCKMB  0Guoose || Coeaster FullCode GDNR | || el or8 s lcwing e st e
) If DNR Status consult receiving facility MD prior to O Analgesia as needed
o (Standard) Panel o Magnesium initiation of transfer 01 Ondansetron (Zofran) 4 mg oral or IV
oCBC o Troponin A . o 0 Metoprolol [I 25 mg oral
REVIEW: Thrombolytic Contraindications Page 2 CONTRAINDICATION FOR METOPROLOL
oINR oaPTT Do not give i any of the following: Signs of heart
! failure or shock, heart rate less than 60 or more
*Do not transfer awaiting results than110, systolic biood pressure less than 100.
i i Choose One Reperfusion “‘mg“ third dagree "“g:“" severe
Pa thway asthma or reactive airway disease
Time of First Medical Contact to PC arrival Expected to “ Time of First Medical Contact to PC! arrival anticipated
be LESS THAN < 100 minutes to be GREATER THAN > 100 min
PRIMARY PCI THROMBOLYTIC Therapy
Direct to CATH LAB for Emergent PCI 1 Aspirin 324 mg chewed
o Aspirin 324 mg chewed o Tmlau IV (TNKase) per attached protocal
Facility Amval to lytic administration goal LESS THAN < 30
o Ticagrelor (Brilinta) 180 mg PO preferred OR minutes
| Plavi o Plavix 300 mg PO
o e P £ B *f patient > 75 yrs. consult with cardiologist and consider

reducing dosage fo 75 mg PO

Heparin IV Bolus (60 Units/kg, max 4,000 Units|
e 150 Lo, e ) 1 Heparin IV Bolus (60 Units/kg. max 4,000 Units)

o Transport patient directly to Cath Lab for PCI (Percutaneous
Coronary Intervention)
Goal Arrival to Departure < 30 minutes unless awaiting air transport

o Heparin IV Drip (12 Units/kg/hr, max 1,000 Unitsthr)

o Transport patient urgently directly to PCI capable hospital
Goal Arrival to Departure < 45 minutes unless awaiting air
o Oxygen as needed to keep Sp0O2 90-94% yansport

*Do not give Thrombolytics TNKase, rPA, or TPA

o Oxvaen as needed to keeo So02 90%-94%
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Tenecteplase (TNKase) Dosing ABSOLUTE CONTRAINDICATIONS FOR FIERINOLYSIS (TNK] IN STEMI
1. Any prior inbracranial hamorhage
THIK {mg) THK (mL) 2 Known structural censbral vascular lesion (e.g., arteriovenous malformation)
Fatient weight (kg) 3. Known malignant intracranial neoplasm (primary or metastalic)
4. Ischemic stroke within 3 months except acute ischemic stroke within 3 hours
Less than 60 ] BmL
= " 8 " 5. Suspected aoriic dissection
60 ar mare but less $an 70 35 mg Tl 6. Acfive bleeding or bleeding diathesis (excluding mensas)
70 ar mare b less fian 80 0mg Bl 7. Significant closed-head or facial traumsa within 3 months
8. Chest Pain/Symptom Onset > 12 hours
80 ar more but less fhan 50 45 mg SmL
RELATIVE CONTRAINDICATIONS FOR FIBRINOLYSIS: (TNK) IN STEMI
80 o mare kg 50 mg 10 mL 1. History of chronic, severs_ poorly controlled hypertension

0O Call Report when patient leaves your hospital and confirm update
departure time and ETA

O Fax All paperwork to Receiving Hospital (ECG, Labs, Orders,
Physician Order, Notes, Medication administration record)

O Emergency Contact Name:

Phane:
Disposition:

2. Severa uncontrolled hyperiension on presentation
(SEP more than 180 or DEP more than S0 mrmég)
3. History of prior ischemic stroke more than 3 months, dementia, or known intracranial
pathology not coverad in contraindications
4 Traumalic or proionged CPR (ower 10 minutes)
5. Major surgery (within lzst 3 wasks)
6. Recent internal blaeding (within last 2-4 weeks)
7. Nencompressible vascular punchures
& Streplokinasa/anisireplase: prior axposune (mare then 5 days aga) o prior allergic
reaction fo these agants
4. Pregnancy
10. Active pepbc ulcer
11. Cument use of anficoagulants: the higher the INR._
12. Symptom Onset > & hrs. Prior bo presantation consult Cardiology

Data Elements Collected and Reported in the ND State STEMI Reqistry

1. Date: Time: Initial Symptom Onset Time
2. Date: Time: If Ambulance or Air Pre-Hospital EMS First Medical Contact Time
3. Date: Time: If Ambulance or Air, EMS Dispatch
4. Date: Time: If Ambulance or Air, EMS Leaving Scene
a. If Ambulance or Air, EMS Agency Name: Agency Number Run Number
5. Date: Time: Pre-Hospital STEMI ECG
6. Date: Time: Referring Hospital Arrival
7. Date: Time: Referring Hospital 1= STEMI ECG
8. Date: Time: EMS Transfer Initiated
9. If Ambulance or Air, EMS Agency Name: Agency Number Run Number
10. Date: Time: PCI Center Transfer Initiated
11. Date: Time: Referring Hospital Departure
Contact Information
Transferring Facility Name: Transferring Physician Mame:
Receiving Facility Physician Name: Primary RN Name:
Transferring Facility Contact Information for STEMI Feedback: Name:
Phone: Email:
EMS Agency: Contact Name:
Phone: Email:




ND STEMI (ST-Segment Elevation Myocardial Infarction) Guideline

Tenecteplase (TNKase) Dosing | [ weignt: kg | | Heignt: no | [ e yre
Patient weight THE THK
eight k) (mal L) Wedication Doz Time Start | Time Slop | RN [InisE]
Less fan 60 kg J0mg amL _ o
F0 or mora b less an 70 T Tl Aspirin (81 mg chew x 4) m
Ticegrelor *(Brilinta) Oral 180 mg
m bt le=s than B0 40 amL
ermare = ™ " {PPCI therapy arm ondy)
80 or mara but less than 90 45mg mlL * Dio ot give Brilinta and Plavix together
90 or mare kg Eimg amL Clopidogre! (Plavid) Oral 600mg
PPCI therapy dose
ABSOLUTE CONTRAIMDICATIONS FOR FIBRINOLYSIS (THI) I STEMI - i 300
1. Any prior inracranial hemanhage E&F'tdh:m“'m} Orel m
2. Kniown structural cerebeal vascular lesion (2.9, arteriovenous Hiapann IV Bolus
matformation) N §
3. Kniown malignant intracranial neeplasm (primary ar metestatic) PC.I Dose €0 Ufkg, max 4000 Lhn_s Urita
4. Ischemic stroke within 3 manths except acute ischemic stoke withind | Lytic Dose 60 Uk, max 4000 inits
hours Heparin [V Infusion ]
5. Suspectad aorlic dissection Lytic Dose 12 Wikglhr max 1000 U Unit=thr
B.A_m'\fahlaeﬂng or bleeding dilaﬂ'ssia. [a:l:l_un!ng menses) Tenecteplase (THNKaze) IV mg(= ml)
;.E‘.gg;ﬁ:ap::;sed—haadﬁu:fma%rwa within 3 months * Dot give Ticegrelor with Lytic (THK)
. Chast t=
ymetom Cnee " itraglycerin Sublingual Timg
RELATIVE CONTRAINDICATIONS FOR FIERINOLYSIS: (TNK) IN STEMI *Ereciile Dysfunction Medication within 0.4mg
;. Isliﬂ;un'nfd'lmgnlédsavere. pmfly controlled I'ggp:ﬂ'tmsiun past 24 hrs. oYes o No D.4mg
. oEWare uncor TWPErension on presan i 2 "
(SEP mofe than 180 o DBP mane than 5 i) Hitmgiycarin IV Infusion megimin
3. History of pnor ischemic strolea mara than 3 mondhs, demendia, or knawn Morphine Sulfale IV
intraceanial pathology not covared in condraindications my
4. Traumabic or prolonged CPR. jover 10 minuies)
5. Major surgery {wilhin last 3 weaks) Ondansetron (Zofran) Oral 4mg
6. Recent intemal bleeding (within last 24 weelks) Ondansetron (Zofran) IV 4 mg
7. Hencompressible vescular punciures
B. Streptolinase/anistreplasa; prior exposure (more than 5 days ago) or Metoprolol 25 mg or 50 myg Oral
prior allergic reaction to these agents — _ ma
?.uFlr:c?arq' . Eptifibatide (Integrilin) IV Boks L
. Active paptic uicar 180 m mgimL vial m
1. Currant use of anticoaguisnts: the highar tha INR ____ c:gflcg{Z _ )
12, Sympiom Onsst > 6 hrs. priar {o presentalion consult Cardiclogy Epfifibatide {Integrilin} IV Infusicn .
2 meg/kg/min (0.75 mgimL boifle) mLAr
Motes:
m| Hospital | O Copy ECG, ED physician and Nurses documentation
O call: R R and send with patient - Do not delay transport

Request Activation of STEMI Protocal

O Call Report, when patient leaves your hospital and confirm update ETA

O Fax records to - -

O Fax Al paperwork to referring Hospital (ECG, Labs, Orders, Physician
Order, Notes, Medication adminéstration record)

RM Mame (Print):

RM Signature:
Please Document Times: RN Initials: Data: Time:
1. Initial Chest Pain Onzet Pain Scale 0-10 (10 being sevena) -
Z Pre-Hospital ECG fime (if avalabla) Allergies:
3 Refarring Hospital Arrival (Door = In)
4 Refamring Hospital 1% ECG Time 27 ECG Time
5. Time Transport Activated Contact Name:
6. STEMI Alert Activaon (STEMI Receiving Hospital conlacted) e ool e
T. EMSE Transport Arrival Time
8. Refarming Hospital Dapartune (Door-Out)
NURSE DOCUMENTATION Patient Name:
Hospital:
City:

Revisad 7-2016




MISSION:
LIFELINE

North Dakota Mission: Lifeline EMS STEMI Transport Guideline

Obtain 12 L ECG with Initial Vital Signs: Goal: First Medical contact to ECG < 10 min, Scene time: = 15 minutes
“to provide early identification and pre-hospital arrival notification for suspected myocardial infarction or STEMI.

Chest pain, pressure, tightness or persistent discomfort above the waist age in pts. z 35 yrs. of age
"Heartburn" or epigastric pain

Complaints of “heart racing” (HR =150 or irregular and >120) or “heart too slow” (HR < 50 and symptomatic)
A syncopal episode, severe weakness, or unexplained fatigue

Mew onset stroke symptoms (< 24 hours old)

Difficulty breathing or shortness of breath (with no obvious non-cardiac cause)

ROSC (return of spontaneous circulation) post cardiac arrest

Recent Cocaine or lllicit drug use

PH (Pre- Hospital) STEMI ALERT Activation Criteria:
“*Goal: Identify STEMI, Alert receiving facility- do not delay transport

Activate STEMI Alert when any one of the criteria met & signs & symptoms suspect of (AMI) acute myocardial
infarction including chest discomfort as described with a duration of =15 minutes <24 hours

s 12 L trained ALS EMS recognize ST segment elevation of =2 1 mm in 2 contiguous leads with

s Confirmed Interpretation of STEMI by a Practitioner (Physician, NP, PA) by transmission

+« ECG Monitor interpretative statement reads: “Acute Myocardial Infarction” & signs & symptoms suspect of
AMI including chest discomfort
“*Reminder: For persistent symptoms obtain serial 12 L ECG's every 10 minutes during transport

Determine Transport Destination

s Transport time < 75 minutes and total s Transport time > 75 minutes and estimated time
time from first medical contact (EMS at from first medical contact (EMS at patient's side)
patient's side) to PCI (Percutaneous FMC to PCI >120 minutes. Notify medical control
Coronary Intervention) FMC to PCl < and consider transport to the closest appropriate
120 minutes. Notify medical control and non-PCl capable referring hospital for possible
consider transport directly to PCI fibrinolytic therapy and urgent transfer to a PCI
Capable Receiving Hospital for Capable Receiving Facility for reperfusion.
Primary PCI. + Initiate fibrinolytic checklist per protocol

+« Activate STEMI Alert, transmit 12 L » Activate STEMI Alert, transmit 12 L ECG as able,
ECG as able, provide report to receiving provide report to receiving hospital
hospital + Consider Air Transport.

Diversion Criteria: If patient demonstrates Instability and/or has any one of the following Diversion Criteria
requiring ED evaluation proceed to closest appropriate hospital:
s Possible need of head CT or neurclogical intervention / Confusion
+ Emergent intubation Immediate circulatory stabilization
+ Chest trauma or MVC victims
s DNR Status
+ Left Bundle Branch Block
{revised 312014)
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LIFELINE
BLS & ALS
« Administer O2 starting at 2 L/Min per nasal cannula, titrate as needed to maintain SpO2 > 92%
+ (Obtain Systolic/Diastolic blood pressure (BP) in both arms
+ Administer Chewable Aspirin 324 mg by mouth
+ Administer Nitroglycerin Sublingual 0.4 mg every 5 minutes up to 3 doses if chest discomfort present and

SBP > 100. Check BP prior to each administering dose. Hold if SBP < 100 mm HG. Hold All Nitrates if
Erectile Dysfunction medication taken within 36 hours.

s BLS only: Request ALS Intercept per local protocol

ALS Only

« Establish large bore IV access - Normal Saline 500ml KVO, Establish a second IV Line as time allows.

« Clopidogrel (Plavix) 600 mg by mouth if transferring for PPCI at PCI Capable Receiving Facility

+ Heparin IV Bolus 70 Units/kg IV, max 5,000 Units if transferring for PPCI at PCI Capable Receiving Facility

+ Establish a Nitroglycerine IV Drip if chest discomfort is unrelieved. Initiate @ 5 mcg/min & titrate in
increments of Smeg/min to maintain a systolic BP of 100 mm/Hg or greater. Hold Nitrates if Erectile
Dysfunction medication taken within 36 hours.

» Administer analgesia as needed for discomfort per protocol

Documentation Reminders:

¥ Provide Copy of EMS Run Sheet with Report to RN or MD
v If STEMI/AMI alert is provided to the hospital, document the time.
v Provide a Printed Copy of Pre-Hospital 12 L ECG with Report to RN or MD

Patient Care Goals:
» Provide early identification of patients and early notification of the hospital for suspected AMI or STEMI.
« Utilize an assessment tool that may reduce the time from onset of symptoms to receiving definitive cardiac
interventions at the receiving hospital.
= Prepare patient for immediate transport with indicated medications administered en route to hospital. Attempt
to limit the scene time to the shortest time possible.

AHA Mission: Lifeline EMS Best Practice Goals
1. All patients with non-traumatic chest pain, = 35 years, treated and transported by EMS who get a pre-hospital
12-lead electrocardiogram
2. All STEMI patients transported directly to a STEMI receiving center, with first (pre-hospital) medical contact to
PCI time < 90 minutes directly or <120 minutes for transfers
3. All lytic eligible STEMI patients treated and transported to a referring hospital for fibrinolytic therapy with a door
to needle time < 30 minutes

AHA Mission: Lifeline EMS Reporting Measures:
1. Time from symptom onset to EMS dispatch

2. Time from EMS dispatch to vehicle arrival at hospital door

3. All STEMI patients treated and transported to a referring hospital for fibrinolytics therapy should have a
Fibrinolytic Checklist completed to identify contraindications to Iytic therapy.

4. All suspected AMI/STEMI patients treated and transported by EMS should receive a 12-lead ECG

5. All STEMI patients with a pre-hospital identified STEMI call for field activation of a STEMI Alert at receiving
hospital




Triage Criteria or “Rules™X
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Age =18

12 Lead ECG
Needed STAT!

Cardiac Chest Pain
e Clinical Judgment*
Suggests Need for ECG

Mo

¥
Age 2 30

* Any Chest Pain
[

Mo

¥
Age 2 50

12 Lead ECG
Needed STAT!

e

¢ Shortness of Breath

* Weakness

12 Lead ECG
Needed STAT!

Y 24

+ Altered Mental Status
* Syncope

+ Upper Extremity Pain - Nose to Navel
(Arm, Back, Jaw, Neck, etc.)

Ne

¥
Age 2 80

12 Lead ECG

» Abdominal Pain Meeded STAT!

Y

» Nausea/Vomiting
|

Mo

12-Lead ECG Mot Needed STAT
Continue to monitor and assess patient for any
u n

hanges that would trigger the need for an ECG |

*Clinical Judgment requires assessment beyond the chief complaint. This list of rules is simply a guide. Clinical history, and evaluation of multiple *Based on over 3.5 million ED visits
symptoms beyond chest pain, may be present that should trigger concern for potential Acute Coronary Syndrome. Some of these include things like:

Pressure, Discomfort, Tightness, Radiating Pain, Pounding, Racing, Beating Fast, Sweating, etc. Be suspicious of patients with cardiac risk factors, like

high blood pressure, high cholesterol, diabetes, smoking history, and patient's with a known cardiac history or with recent cardiac surgery or intervention.

If in doubt, always err on the side of caution, and obtain a STAT 12-Lead ECG!

Adapted from: Development and Validation of a Prioritization Rule for Obtaining an Immediate 12-lead Electrocardiogramin the Emergency Department to Identify ST-elevation Myocardial Infarction Seth W. Glickman, MD, MBA, Frances
S. Shofer, PhD, Michael C. Wu, PhD, Matthew J. Scholer, MD, PhD, Adanma Ndubuizu, MD, MPH, Eric D. Peterson, MD, MPH, Christopher B. Granger, MD, Charles B. Cairns, MD, Lawrence T. Glickman, VMD, DrPH, Chapel Hill,
Durham, NC. Am Heart J. 2012;163(3):372-382.
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AHA POLICY STATEMENT

Systems of Care for ST-Segment-Elevation
Myocardial Infarction

A Policy Statement From the American Heart Association

Alice K. Jacobs, MD, FAHA, Chair; Murtuza J. Ali, MD; Patricia J. Best, MD; Mark C. Bieniarz, MD; Vincent J. Bufaline, MD, FAHA;
William J. French, MD; Timothy D. Henry, MD; Lori Hollowell, MHIT, BSN, RN; Edward C. Jauch, MD, MS, FAHA;

Michael C. Kurz, MD, MS, FAHA; Michael Levy, MD; Puja Patel, M5, MBA,; Travis Spier, RN, MSN, NR-Paramedic, FP-C;

R. Harper Stone, MD; Katie L Tataris, MD, MPH; Randal J. Thomas, MD; Jessica K. Z8gre-Hemsey, PhD, RN; on behalf of the
American Heart Association Advocacy Coordinating Committee

Jacobs et al; Systems of Care for STEMI; Circulation. November 16, 2021. Vol 144, Issue 20;144:00-00.
DOI: 10.1161/CIR.0000000000001025



Policy Recommendations: Entry Into the Health Care System

1

Health care professionals should advocate for patients with signs and symptoms of a heart
attack to call 9-1-1 for EMS transport to decrease symptom onset to arrival time and time to
definitive care through well-coordinated and culturally diverse public awareness
campaigns.

. All advanced life support EMS should provide 12-lead ECGs as a standard.
. Basic EMS providers should be trained and granted permission through certification and

state protocols to acquire 12-lead ECGs on patients experiencing chest pain or other
suspected ischemic symptoms, especially those with suspected STEMI. with the findings
communicated in accordance with local, regional. or state protocol.

- EMS destination protocols should be designed to meet EMS FMC-to-PCl guideling

recommendations.
EMS prehospital STEMI activation protocols should be developed and implemented.

. EMS agencies should be supported appropriately with talented/trained staff, funding for

acquisition, and the potential for transmission of prehospital ECGs, research funding, and
backing of other groups, including cardiologists and professional societies.

EMS agencies should have an internal guality improvement program in place to review
100% of identified STEMIs and to provide hospital feedback on transported patients later
identified as having STEMI but not identified in the field.

- EMS should be represented at institutional and regional multidisciplinary quality

improvement meetings.

Jacobs et al; Systems of Care for STEMI; Circulation. November 16, 2021. Vol 144, Issue 20;144:00-00.
DOI: 10.1161/CIR.0000000000001025



Policy Recommendations: STEMI Referring Hospitals, Interhospital Transport,
and STEMI Receiving Hospitals

1. STEMI referring hospitals should have a planned reperfusion strategy in place (either
fibrinolytic administration or transfer for PCI).

2. A 9-1-1 call system should be used for requesting interhospital transfer (in the absence of
immediately available hospital-based transport services).

J. Interhospital request time to arrival time should be within 15 minutes.

4. STEMI referring hospitals and STEMI receiving centers should have preplanned
agreements in place.
a. One-call transfer process
b. Automatic acceptance
c. Treatment algorithms
d. Transfer processes (primary and backup)

2. STEMI receiving centers should have protocols in place to be able to quickly treat the
patient with STEMI arriving by interhospital transfer.

6. STEMI receiving centers should strive to meet overall arrival-to-PCl (device time) within 90
minutes but strive for within 60 minutes and within 30 minutes for transferred patients with
STEMI.

7. STEMI receiving centers should take the lead on coordinating multidisciplinary care and
engaging STEMI referring hospitals, interhospital transport agencies, and EMS.

&. All hospitals and EMS agencies should be active participants in a regional system of care.

Jacobs et al; Systems of Care for STEMI; Circulation. November 16, 2021. Vol 144, Issue 20;144:00-00.
DOI: 10.1161/CIR.0000000000001025



Policy Recommendations: Transitions in Care

1. The CCL should be activated as early as possible before arrival of the patient with STEMI at the hospital in order
to provide definitive revascularization with the greatest efficiency, especially for high-risk patients.

2. Time in the ED should be minimized and not delayed by nonessential tests.

3. Ifthe CCL is ready to receive the patient with STEMI, the ED should be bypassed, and direct transport to the CCL
should occur for most patients.

4 After PCI, in-hospital care in the appropriate setting should include GDMT and transitional care management at
discharge.

5. Patients with STEMI should receive a referral for cardiac rehabilitation from an inpatient setting.

Jacobs et al; Systems of Care for STEMI; Circulation. November 16, 2021. Vol 144, Issue 20;144:00-00.
DOI: 10.1161/CIR.0000000000001025






Improving Rural STEMI Care through Multi-State Sharing and Collaboration

Jeffrey Sather, MD Trinity Health, Tomasz Stys, MD Sanford Health, Richard Mullvain, RPH, BCPS Essentia Health, Gary Myers, MS, NREMT, Mindy Cook, RN, BSN,
Pam Moe, RN, CPHQ, Michelle Gardner, MBA, American Heart Association, Midwest Affiliate

Methods
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Background

Dakota and Minnesota. South Dakota has 66 state borders. The South Dakota peoject started in 2010 followed by North Dakota in 2011, Minnesots was
counties covenng nearly 76,000 square miles.  launched in 2013. In e3ch state, STEMI task forces and provider specific sub-committees were formed.  Each
Five of the seven percutaneous coronary PCi-capadle hospital was asked 10 particpate in data colection through ACTION Registry®-GWTG™. EMS
intervention (PCTj-capable faciities are 3g2nciEs in North Dakota and South Dakota were granted funds to purchase 12-i2ad monforgefoniiators.
located in ta0 commundies and travel Minnes0ta is curmently in the process of aliocating these devices, Dased on funding avalabilty. Critical Access
istances betaeen hospitals can exceed 200 Hospitals and other non-PCI-capable facilties participated in STEMI egucation wivch included ways 10 improve
miles. North Dakota consists of 53 counties time crifcal processes and transfer protocols. An education plan was defiverad to EMS agencies Sout Dakota
over 63 001 square miles. Thirty-four entre and North Dakota as well, and Tis same plan is deing agusted 1o meet the needs in Minnesota.
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: 2007-2010 Acute Myocardial Infarction {ICD10 21 & 122)
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facifties are 3is0 seen in the majoetty of the
st3%2 of Minnesota. These rural areas are
services and the capadiities of the smal
referring (non-PCI or CAH) hospitals 10
Tecaive e STEMI patent and Yansiet na
Rochester, here are 3 total of 18 PCl-capable
hospitals throughout rural Mimnesota, South
Dakots and North Dakots. Only two of hese
hospitas are Chest Pain Accredited, with one
naving Mission: Lifeline® Accreditation.
There are 153 Criical Access Hospitals in this
region, making them crucial 1 3 STEMI
system of care.

ACTION Registry-GWTG

MISSION:
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Resuits

Asttewice STEM prolocol was 30opted in 2012 in North Dakota. South Dakota used This 10 create their own guideine
Which was agopiad in 2013. Sofh protocols will De shared with hie Minnesots sk force in 2014 by the South Dakota and
North Dakota physician champions. The numder of 12-l2ad ECG transmissions have more Mian ¥ipied in South Dakota
since e star of Me project. In aodition the time from First Medical Comtact (FMC) to PCI was 77 minutes i South Dakots
from Q4 2012-Q3 2013 beating the national average of 82 minutes. North Dakola is also beating Me natonal Jverage with
3 FMC 10 PCI time of 81 minutes dunng that same timeframe.

Conclusions

Althougn each state &5 very diSlerent, rural areas ofien have many of Mie same damiers for an effective siate STEMI system.
As the Projects have moved forward, 2ach state Nas approached 2ach component 3 ittie dfferenty and adjusted based on
needs. TNE 2aming EXpenence 3CIDss State DONSErs has been eBective way 10 make progress. The Nospial dats and 12
l2ag ECG ransmission increase has proven that these is better STEMI Sysiem awareness and competence throughout the
states resulting in a faster time #om first medical contact to device. The colaboration of EMS and hospitals around state
borders wil 3iS0 help with the Sustamabiity of e projects and mos? importantly, the abiity for betier outcomes for STEMI
patents, regantiess of Mer location.
Data was collected #om ACTION Regstry®-GWTG™, which is Te registry used by ail PC! capable hospitals in SD, MN and
NO. The first medical contact results captures patents that have presented directly 10 3 PCI hospital via EMS or by walk-n.
Transfers from other acute faciities are notincluded in 2¥s 03t3. The ECG Tranzmissions were paoviozd by LifeNat and
inchades the majonity of transmissions.
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A statewide STEMI protocol was adopted in 2012 in North Dakota. South Dakota used this to create their own guideline
which was adopted in 2013. Both protocols will be shared with the Minnesota task force in 2014 by the South Dakota and
North Dakota physician champions. The number of 12-lead ECG transmissions have more than tripled in South Dakota
since the start of the project. In addition the time from First Medical Contact (FMC) to PCl was 77 minutes in South Dakota
from Q4 2012-Q3 2013 beating the national average of 82 minutes. North Dakota is also beating the national average with
a FMC to PCI time of 81 minutes during that same timeframe.
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Rural Systems of Care: Real World Observations and Trends in STEMI
Patient Characteristics, and correlations of arrival mode to outcomes

e Background: Minnesota, North Dakota and South Dakota have been
enhancing statewide systems through infrastructure and clinical
education regarding ST-elevation myocardial infarction (STEMI) since
2010 in an attempt to equalize access to timely reperfusion in rural
areas

* A trend in faster times has been noted to Primary Percutaneous
Coronary Intervention (PPCI) for STEMI patients who transfer directly
to Percutaneous Coronary Intervention (PCl) capable facilities via
Emergency Medical Services (EMS) and receive a pre-hospital 12-lead
ECG in comparison to those who first present to a non PCl capable
facility

March 2017
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Rural Systems of Care: Real World Observations and Trends in STEMI
Patient Characteristics, and correlations of arrival mode to outcomes

* Methods: Data was collected via ACTION Registry-GWTG from 2012-
2015. The cohort was defined as STEMI patients who received PPCI
with interfacility transfer and without and who receive a pre-hospital
12-lead ECG and do not

* The association between mode of transport, time to PPCl, and
outcomes including LV function, in hospital clinical events, and in-
hospital mortality was analyzed by unadjusted association

» Adjusted risk of mortality including age, sex, mortality risk, first
contact variables and risk factors were applied (defined by Risk
adjusted mortality model: McNamara) in order to determine if
arrival mode correlates to better outcomes

March 2017
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Rural Systems of Care: Real World Observations and Trends in STEMI
Patient Characteristics, and correlations of arrival mode to outcomes

 Results: The direct transfer group demonstrated shorter cumulative
times (79 vs. 145 min., p=<0.001) to coronary reperfusion as
compared to the interfacility transfer group

* The pre-hospital ECG group experienced a shorter time to transfer
(40 vs. 55 min., p=<0.001) to a PPCI center consistent with earlier
system recognition and activation for a STEMI patient

* The direct transfer and pre-hospital ECG groups had a statistically
significant less risk of in-hospital cardiogenic shock, congestive
heart failure, cardiac arrest and death as a composite end-point,
p=0.011 & <0.001 respectively

* During the years of 2012 to 2015, the performance of pre-hospital
ECGs has increased

March 2017
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Rural Systems of Care: Real World Observations and Trends in STEMI
Patient Characteristics, and correlations of arrival mode to outcomes

* Conclusion: Mission Lifeline programming in rural statewide systems
of care is positively impacting STEMI patients by reducing the risk of
in-hospital shock, congestive heart failure, cardiac arrest and death in
STEMI patients presenting via EMS through broad application of pre-
hospital ECG, education, and hospital triage and procedural PPCI
streamlining
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COVID-19 Era and STEMI

« The rates of ST-segment elevation myocardial infarction (STEMI)
admissions worldwide have decreased during the COVID-19 pandemic

« Disruption to emergency services may result in delays to the primary
percutaneous coronary intervention (PPCI) pathway including time from
pain onset to first medical contact and in-hospital delivery of
revascularization

» The systemic inflammatory response, induced by COVID-19, appears to
disrupt antithrombotic mechanisms contributing to a higher incidence of
thrombotic complications

— The implications for acute coronary syndromes remain unclear.
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COVID-19 Era and STEMI

« STEMI Admissions reduced 21%
 Ambulance response times increased by 12 minutes
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Patients With Active COVID-19 and STEMI

« Higher thrombotic burdon

* More likely to have intensive care unit admissions
— 32.6% vs 9.3%

* Increased length of stay
— 4 days vs 3 days

* Higher mortality
— 21.7% vs 9.3%
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Still Try for PPCI if Possible...

« Systemic thrombolysis has been suggested as
an alternative strategy to managing patients with
STEMI during the pandemic...

 However, our data suggest that even at the peak
of COVID-19 related admissions to hospital, it
has been possible to maintain effective PPCI
services
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Impact of COVID-19 pandemic on STEMI care: An expanded
analysis from the United States
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STEMI After COVID-19 Era
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This Just In!!!
Revascularization in Late-Presenting STEMI Patients

* Revascularization of STEMI patients presenting
between 12-48 hours of symptom onset
(latecomers) Is associated with significant short-
and long-term mortality benefit

\\ﬂ Essentia Health

Percutaneous Myocardial Revascularization in Late-Presenting Here with you
Patients With STEMI. J Am Coll Cardiol Sept. 20, 2021;78:1291-1305.



Methods:

« Data from three nationwide observational
studies from the FAST-MI (French Registry of
Acute ST-elevation and non-ST-elevation
Myocardial Infarction) program over a 1-month
period in 2005, 2010, and 2015 were analyzed

« Patients presenting between 12-48 hours after
symptom onset were classified as latecomers

\\ﬁ Essentia Health
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Results

« Atotal of 6,273 STEMI patients were included in the three cohorts
— 1,169 (18.6%) were latecomers
— Patients treated with fibrinolysis and patients deceased within 2 days after
admission were excluded.
— Atotal of 1,077 patients were analyzed, of whom 729 (67.7%) were
revascularized within 48 hours after hospital admission.
« At 30-day follow-up, the all-cause death rate was significantly lower among
revascularized latecomers (2.1% vs. 7.2%; p < 0.001)

« After a median follow-up of 58 months, the rate of all-cause death was 30.4
(95% confidence interval [CI], 25.7-35.9) per 1,000 patient-years in the
revascularized latecomers group versus 78.7 (95% ClI, 67.2-92.3) per 1,000
patient-years in the nonrevascularized latecomers group (p < 0.001)

* In multivariate analysis, revascularization of latecomer STEMI patients was
independently associated with a significant reduction of mortality occurrence
during follow-up (hazard ratio, 0.65; 95% CI, 0.50-0.84; p = 0.001).
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Conclusion

« Coronary revascularization of latecomer* STEMI
patients is associated with better short- and
long-term clinical outcomes

* *Presenting between 12-48 hours of symptom onset
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LESS LYTICS, LESS CRITICS: IMPACT OF REDUCING FIBRINOLYTIC USE ON OUTCOMES IN
A LARGE RURAL ST-ELEVATION MYOCARDIAL INFARCTION PROGRAM
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Less Lytics, Less Critics:
Impact of Reducing
Fibrinolytic Use on
Outcomes in a Large Rural
ST-Elevation Myocardial
Infarction Program

David Supinski', Richard MullvainZ, Ron Regal?,
Catherine Benziger?

University of Minnesota Medical School, Duluth, MN;
2Esgsentia Health Heart and Vascular Center, Duluth, MN

BACKGROUND

The ST-elevatien myocardial infarctien (STEMI) guidelines
recommend a mixed treatment strateqy - primary percutaneous
coronary intervention (PPCI) within 90-120 minutes or fibrinolytic
therapy if patients are eligible and unable to receive PPCI within 120
minutes from first medical contact (FMC). We aimed to evaluate
reperfusion strategy and outcomes after implementation of a
comprehensive, large inter-facility transfer STEMI program.

METHODS

= Prospective observational cohort study

All STEMI patients between 5/03/2009-6/24/2019.

Data analysis using standard STEMI metrics and cox regression
method Kaplan-Meier survival curves for survival analysis, logistic
regression for morality and readmission

Results were adjusted for age and sex.

RESULTS

2011 (28 4% female, mean age 62.3 years.) STEMI activations.
1765 treated by the PPCI pathway, 246 times for the fibrinolytic
pathway.

Annual fibrinolytic use from 2009 to 2013 decreased from 23.92%
to 6.13%.

Rural patients receiving fibrinolytics had a hazard ratio of 1.06 (95%
Cl: 0.77-1.47) compared to Rural patient receiving PCI treatment, 1-
year survival rates were 057, (95% C1 0.84-0.90) and 0.83 (95% Cl
0.87-0.90) respectively.

The 30-day readmission for rural patients in the PPCI protocol was
8.7% compared to 11.2% in the fibrinclytic pathway.

CONCLUSION

Moninferior cutcomes were demonstrated in patients with extended
fime to PCI. Readmission rates were significantly lower among PPCI
patients compared to those treated with fibrinolytics. There was also
no significant change in overall outcomes as treatment strategy shifted
fowards increased PCl use.

Noninferior survival and
decreased readmission rates
supports our protocol to deliver
PPCI to more patients in a large

rural health system despite
extended times to treatment.

Survival Plot Adjusted for All Covariates
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Catherine P. Benziger, David Supinski, Richard Mullvain, and Ronald Regal; Less Lytics, Less Critics: Impact of Reducing

DISCUSSION

This study supports the franslation of current STEMI care guidelines from a
ceiling of 90-minutes fime to PPCI te 120-minutes, allowing for more pafients
to reach a PCI capable hospital and receive the superior PPCI treatment. This
is especially applicable in large rural systems such as the Essentia Health
System in northern Minnesota and North Dakota
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MNonsignificant differences were found
in the 1 and 5 year survival rates
between urban patients receiving PCI,
rural patients with extended times and
distances to PCI and rural patients
who underwent treatment with
fibrinclytics.
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Esszentia Health's STEMI systems of
care. The two PCl-capable hospitals
are located in Duluth, MM and Fargo,
MND. Each covers a large rural area,
with profocols encouraging urgent

transport for PPCI treatment of STEMI.
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Treatmest Strategy by ¥

The percentage of patients treated
with thrombolysis as a reperfusion
strategy decreased dramatically, form
23.92% in 2009 to 6.13% in 2018,
after the initiation of the STEMI
fransfer protocol.

FIGURE 3 FIGURE 4
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Hospital all-cause and cardiac related
readmission rates after discharge from
a STEML
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BACKGROUND

The ST-elevation myocardial infarction (STEMI) guidelines
recommend a mixed treatment strategy - primary percutaneous
coronary intervention (PPCI) within 20-120 minutes or fibrinolytic
therapy if patients are eligible and unable to receive PPCI within 120
minutes from first medical contact (FMC). ¥YWe aimed to evaluate
reperfusion sfrategy and cuicomes after implementation of a

comprehensive, large inter-facility transfer STEMI program.

METHODS

* Prospective observational cohort study

* All STEMI patients between 503 2009-6/24/2019.

* [ata analysis using standard STEMI metrics and cox regression
method Kaplan-Meier survival curves for survival analysis, logistic
regression for mortality and readmission

* Results were adjusted for age and sex.
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Nonsignificant differences were found
in the 1 and S year survival rates
between urban patients receiving PCI,
rural patients with extended times and
distances to PCI and rural patients
who underwent treatment with
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The percentage of patients treated
with thrombolysis as a reperfusion
strategy decreased dramatically, form
23.92% in 2009 t0 6.13% in 2018,
after the initiation of the STEMI

transfer protocol.
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30 Day Readmission Rates

« 30 Day Cardiac Readmission
— Rural Fibrinolytics = 8.53%
— Rural PCl = 7.25%

« 30 Day All Cause Readmission
— Rural Fibrinolytics = 11.24%
— Rural PCI = 8.68%
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RESULTS

= 2011 (28.4% female, mean age 62.3 years.) STEMI activations.

* 1765 treated by the PPCI pathway, 246 times for the fibrinolytic
pathway.

* Annual fibrinolytic use from 2009 to 2018 decreased from 23.92%

to 6.13%.
* Rural patients receiving fibnnolytics had a hazard ratio of 1.06 (95%

Cl: 0.77-1.47) compared to Bural patient receiving PCl treatment, 1-
year survival rates were 0.87, (95% Cl 0.54-0.90) and 0.85 (95% Cl
0.57-0.90) respectively.

* The 30-day readmission for rural patients in the PPCI protocol was
. 7% compared to 11.2% in the fibrinclytic pathway.
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CONCLUSION

Moninferior outcomes were demonstrated in patients with extended

time to PCI. Readmission rates were significantly lower among PPCI
patients compared to those treated with fibrinolytics. There was also

no significant change in overall outcomes as treatment strategy shifted
towards increased PCI use.
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Noninferior survival and
decreased readmission rates
supports our protocol to deliver

PPCI to more patients in a large
rural health system despite
extended times to treatment.
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Is She Really Having A STEMI?

—
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Abstract & Poster — 18" Congress Society of Cardiovascular Patient Care, San Antonio, TX. Richard Mullvain and

Ashlee Rostvedt.

Gender Inequality on ECG to Decision Time for Primary PCI
Treatment of STEMI

Critical Pathways in Cardiology 14(3):116-120, September 2015.
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Impact of Gender on (+) ECG to Average Decision Time for Primary PCl Treatment of STEMI

14.00

1z2.00

10.00

Minutes

0.00
PCl Capable ED

m Male E2DEC average (min)

EMS Field

n=59

12.52

Non-PCl Capable

n=157

w Female E2DEC average(min)

All 3 settings

n= 283

PCl Capable ED

ERAS Field

Mon-PCl Capable

All 3 Settings

Female avg. minutes longer than male

2.62

3.79

0.56

1.33
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Question For You:

 Once the 12-Lead ECG is obtained...

« ...Why does it take longer to decide if a female is having a STEMI?

\\/ Essentia Health

Here with you



It seems logical that time performance metrics for STEMI care should not vary by gender

e

Key Question:

Are there STEMI performance step metrics
that take longer for females vs. males?

If so, which ones?
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Female Gender Disparity Observed
in STEMI System Time Performance Metrics

...Slower Care For Females Found In 12 Different Steps

Richard Mullvain, RPH BCPS (AQC), CCCC; Mallory Bosch, RN, Nancy Hassinger, MD,
Samantha Kapphahn, DO, Lynn Howard, MD, Michael Mollerus, MD

Essentia Health — Duluth, Minnesota & Fargo, North Dakota

9
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Results:

Female Gender Inequality Discovered in Multiple STEMI System Time Performance Metrics

Setting

PPCI Capable Hospital

(n=156)
(31% Female)

Non-PPCI Capable
Hospital

(n=289)
(21% Female)

EMS Field Activation

(n=191)
(32% Female)

STEMI Metric

Door to balloon

Minutes Longer
for Females
(Median)

Minutes Longer
for Females
(Mean)

Male

) |(median mi

Male

(mean minutes)

Female

" p-value
(mean minutes)

Female

Door to ECG

ECG to STEMI alert

Patient time spent in the ED

Door to balloon

Door to ECG

Call ALS transport until they arrive

Patient time spent in the ED

Symptom onset to 911 call 30 K

First contact to ECG 10 9 8 5] 2 0.400
ECG to STEMI alert 13 il 7 5 2 0.198
Symptom onset to balloon 319 226 93 149 133 16 0.091

s

American  Amarican
Heart | Stroke
AsdoCiaticn  AdscCuation.

life is why~

/\QCOR3:

Aprll2-3  Aflington, Viginia

Richard Mullvain, Mallory Bosch, Nancy Hassinger, Samantha Kapphahn, Lynn
Howard, Michael Mollerus; Female Gender Disparity Observed in STEMI System
Time Performance Metrics Circulation: Cardiovascular Quality and Outcomes.
2017;10:A166
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ECG to Decision Time

Small Delays Deciding to Transfer a STEMI Patient
Adds Much Larger Delays to Reperfusion Time

Richard Mullvain, RPH, BCPS (AQC), CCCC

Essentia Health — Duluth, Minnesota
Ashlee Rostvedt, RN, BSN, CCCC

Essentia Health — Fargo, North

Dakota
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2016 SCIENTIFIC SESSIONS
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Background / Objectives:

A goal of 10 minutes for Door-to-ECG time! for STEMI is a well
known STEMI system metric that receives an enormous amount of
attention...But little attention appears to be focused on the time then
spent recognizing STEMI on a 12 Lead ECG, and deciding to
transfer the patient for Primary PCI

* Non-PCI capable facilities are faced with a time critical challenge to transfer a STEMI patient to a
PCI capable hospital for Primary PCI within 120 minutes of first medical contact?!

* Once a 12-Lead ECG is obtained and printed, a period of time elapses before STEMI is
recognized, and a decision is made to transfer the patient for Primary PCI
— It seems logical that the ECG-to-Decision time should not impact the subsequent Decision-to-PCl time
*  We evaluated the impact of the time spent from ECG-to-Decision time on the subsequent
Decision-to-PClI time

1 O’Gara, Patrick T, et al. “2013 ACCF/AHA guideline for the management of ST-Elevation Myocardial Infarction: A report of the American
College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines.” Circulation. 2013;127:362-e425.
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It seems logical that the ECG-to-Decision time should not impact the subsequent Decision-to-PClI time...

Key Question:

Once a 12-Lead ECG that is positive for STEMI is obtained in a non-PCI
capable facility, does the amount of time subsequently spent recognizing
the STEMI and deciding to activate the system to transfer the patient to a
PCI capable hospital, have an impact on the time from that decision to the
Primary PCI reperfusion time?
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Methods:

+ Data was combined, and retrospectively analyzed on 157 consecutive STEMI cases first
identified at 32 non-PClI capable facilities, and transferred to one of two different PCI capable
hospitals located in either Duluth, Minnesota, or Fargo, North Dakota

+ There were 124 cases from September 2013 through February 2015 at one hospital, and 33
cases from May 2013 through February 2015 at the other

+ Decision time was defined by the call time for inter-facility transport for Primary PCI, or the call
time to the PCI capable hospital to request activation of the Cath Lab
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Results:

Referral Hospital . .. -
Median Decision Percentage of All | Average Decision . .
(+) ECG to . . .. Decision to PCI Decision to PCI
. L. to PCltime in n= | 157 Transfers for | to PClITimein L.
Decision Time in . . Range Standard Deviation
) minuetes PCl minutes
minutes
E2DEC DEC2PCI n= % of Patients DEC2PCI Avg. Range Standard Deviation
0-4min 86 47 30 93 (38 - 231) 34,76
Sto9min 103 a7 30 102 (46 - 158) 23.36
10 min or more 124 63 40 131 (58 - 329) 47.89

* For a 5-9 minute delay in ECG-to-Decision time, an
additional 17 minute delay was added to the median
Decision-to-PCl time

 |f the ECG-to-Decision time was delayed 10 minutes or
more, an additional 38 minute delay was added to the
median Decision-to-PClI time
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STEMI Positive ECG-to-Decision Delays Of 5 or 10 Minutes At Non-PCl Capable Facilities
Adds Additional 17 Or 38 Minutes Respectively Of Delay To The Median Decision-to-PCl Time

140

Evaluating 157 STEMI's identified at nan-FCI capable facilitios, transforedfor Prirany PCIo 2 soparate PCI capabile hosaitals, 1 2 4

120 Decision
to PCI

103

100
Decision
to PCI
o
O
st o
= &0 Decision
- to PCI
ad
40
n=47 n=47 n=63
(30% of STEMI'S) (30% of STEMI'S) (40% of STEMI's)
20

0-4min 5 to 9min 10 min or more

ECG to Decision ECG to Decision ECG to Decision
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Conclusions:

*+ We observed an escalating impact of delay on Decision-to-PClI time as the result of
smaller increases in delay of ECG-to-Decision time

+ Our data suggests that a realistic goal for ECG-to-Decision time of under 5 minutes
should be considered for non-PCI capable facilities, to avoid escalating delays in
Primary PCI time for STEMI patients

The results of this analysis draws attention to the potential
importance of creating a new STEMI system performance
metric of : ECG to decision time (E2D).

Further research is warranted.
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ORIGINAL ARTICLE

ECG-to-Decision Time Impact on 30-Day Mortality
and Reperfusion Times for STEMI Care

Richard Mullvain, RPH, BCPS (AQC), CCCC,* Daniel M. Saman, DrPH,
Ashlee Rostvedt, RN, I and Pauline Landgren, RN*

=

Cardiology
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Objectives:

« Little data are published on the unique care performance metric of
electrocardiogram-to-decision time (E2Decide) for primary
percutaneous coronary intervention (PCI) treatment of ST-
elevation myocardial infarction (STEMI)

* The objective of this study is to evaluate E2Decide time on
mortality and delayed reperfusion
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Methods:

« This was a retrospective study of STEMI activations treated with
primary PCI at 2 PCl-capable hospitals located in Duluth,
Minnesota, and Fargo, North Dakota, originating in 3 different
settings:

— (1) primary PCI- capable hospital emergency departments
— (2) non-PCl facilities

— (3) in the field by emergency medical services
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Results:

« There were 289 (96 females) STEMI patients included in our
analyses

* Non- significant differences were observed in E2Decide time
between male and female patients (9.7 vs. 11.1 min, respectively)

* Generalized linear modeling revealed that only non-PCI facilities
significantly affected E2Decide time [ = 6.29; P = 0.007; 95%
confidence interval (Cl), 1.7-10.9] relative to PCI-capable
hospitals
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Results (cont.)

« We found that E2Decide time was significantly associated with
the metric decision-to-PCl, and that for every additional E2Decide
minute, the decision-to-PCl increased by another 1.21 minutes

— (P <0.001)
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Results (cont.)

« We also found a 20.3% increased odds of 30-day mortality for
every 5-minute increase in E2Decide time

— (estimated odds ratio = 1.20; 95% ClI, 1.04-1.38)
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Impact of ECG-to-Decision Time, Age and Sex Differences on
False Positive STEMI Diagnosis Rates
in a Large Rural Healthcare Center

Richard Mullvain, RPH, BCPS (AQC), CCCC i
Daniel M. Saman, DrPH !
Catherine Benziger, MD, MPH, FACC

Essentia Health Heart & Vascular Center — Duluth, Minnesota ™

D.ASH.
" 5 p . wral Transfer Hospital
QCOR 2018 Scientific Sessions i ey
Quality of Care and Outcomes Research
Scientific Sessions @
April 6-7, 2018 L’"_.:.;..g (o
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Background / Objectives:

A false positive diagnosis of STEMI may lead to unnecessary treatments,
increased risks and costs.1?

Little data is published on the unique care performance metric of:
Electrocardiogram-to-Decision time (E2Decide) for the diagnosis of STEMI.3

E2Decide Time:
The interval of time from when a 12-Lead ECG which is positive for STEMI is

printed, to the time when STEMI is recognized and a decision is made to activate
STEMI Alert or transport for Primary PCI .

The objective of this quality improvement analysis was to determine the
association between E2Decide time, age and sex differences on false
positive diagnosis rates for STEMI.

The 2016 AHA Statement on Acute Myocardial Infarction in Women*:
...reports a need for more data on gender / sex differences in STEMI care.
In response, we seek to add to the body of information on this subject by
sharing specific data from our Midwest Rural STEMI system of care.
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Methods:

» A retrospective analysis was conducted of 1278 consecutive STEMI
diagnoses treated at a rural tertiary care hospital, located in Duluth,
Minnesota, USA, between May 2013 to December 2017, originating from
4 different settings:

— (1) non-PCl facilities
— (2)in the field by emergency medical services
—  (3) tertiary hospital emergency department
—  (4) tertiary hospital inpatient
« A false positive STEMI diagnosis was defined as no culprit lesion or multi-

vessel disease found during angiography, or if the cardiologist rejected the
initial diagnosis of STEMI and cancelled angiography

« Multivariate logistic regression modeling was used for parameter estimates

o

mmmmmm
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Results:

There were 1278 consecutive STEMI diagnoses in our analysis
429 (33.6%) were female
A total of 215 (16.8%) were false positive

E2Decide time was positively associated with an increase in odds of a
false positive STEMI Diagnosis (OR 1.007; 95% CI: 1.001-1.012)

For every 5 minutes of increase in E2Decide time,
there was a 3.6% increase in the odds of a false positive STEMI diagnosis

False Positive STEMI Diagnosis Rate (%)
By E2Decide Times

2 18.9
16.8

12.5

E2Decide: E2Decide: E2Decide: E2Decide: E2Decide: Total:
0-4 min 59 min 10-14 min 15-19 min 220 min All E2Decide
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Results:

Females had a 45.2% increased odds of a false positive STEMI diagnosis
compared to males [estimated odds ratio (OR) 1.452 (95% CI: 1.062- 1.984)]

False Positive STEMI Diagnosis Rate (%)

Impact of Sex Differences and ECG-to-Decision Time (E2Decide) on

o E2Decide: E2Decide: E2Decide: E2Decide: E2Decide: Total:
0-4 min 5-9 min 10-14 min 15-19 min 220 min All E2Decide
10.6% 14.8% 14.5% 20.0% 25.6% 15.3%
(n=s0t 232) (=370t 250) (n=18ct124) (n=10af 50) (n=3a0f 133 (n=1300t 843)
16.3% 12.5% 29.4% 27.0% 26.1% 19.8%
(n=230f 141) (n=140f112) (n=150fs1) (n=100f 37) (n=230f 8g) (n=850f 29)
12.5% 14.1% 18.9% 23.0% 25.8% 16.8%
(n=sact a33) (n=stof 362) (n=330t175) {n= 10087 (n=s7af 221} (n=2150f 1279)
False Postive STEMI Diagnosis Rate (%)
By Sex Differences & E2Decide Time
ES]
- 294
z 5.6 26.1
=S
20 1.8
20
16.3
% 14.8 14.5 15.3
15 125
10.6
10
° I
0
E2Decide: E2Decide: E2Decide: E2Decide: E2Decide: Total:
0-4 min 59 min 10-14 min 15-19 min 220 min All E2Decide

mMale MFemale
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Results:

Patients under age 30 had the highest
false positive STEMI diagnosis rate: 75% (n =9 of 12)

g 1000 False {(+) STEMI Diagnosis Rate (%) By Age
90.0 Overail False (+) STEMI Diagnosis Rate =16.8%
{n=215 of 1278)
800 72.7
700
04 600
50.0
400
300
27
194
200 158 154 141 6.7 -
00
<20 20-29 30-39 40-49 50-59 60-69 70-79 80-89 =90
Age (yrs)
[ tn=10f1) [ (n=80of11) | (n=60f38) | (n=260f120) | (n=510f332) | (n=540f382) | (n=390f233) | (n=240f130) | (n=60f31) |
Age | False(+#) | Total | False (+) Rate
(yrs) n (%)
<20 1 1 100.0
20-29 8 11 727
3039 6 38 158
A0-49 26 120 21.7
50-59 51 332 154
60-69 54 382 14.1
70-79 39 233 16.7
80-89 24 130 18.5
>=90 6 31 194
Total: 215 1278 16.8
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Conclusions:

Longer E2Decide times were significantly associated with higher
false positive STEMI diagnhosis rates

Younger patients appear more likely to receive a false positive
STEMI diagnosis

We observed significantly higher false positive STEMI diagnosis
rates with females

In addition to demonstrating the impact of age and sex
differences on false positive STEMI diagnosis rates, this analysis
demonstrates the potential value of the metric E2Decide time
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Enough Already with Chest Pain Severity Ratings to
Confirm a ST-Elevation Myocardial Infarction Diagnosis
in Males or Females

Richard Mullvain, RPH, BCPS (AQC), CCCC
Catherine Benziger, MD, MPH, FACC
Daniel M. Saman, DrPH

Essentia Health Heart & Vascular Center — Duluth, Minnesota
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Background / Objectives:

A positive 12-Lead electrocardiogram is required to diagnose ST segment elevation myocardial
infarction (STEMI)

But the diagnosis also requires characteristic symptoms of myocardial ischemia?, often
including a chest pain severity rating on a scale of 0-10

Previous appropriate use criteria guidelines for coronary revascularization? emphasizing
symptom severity may still have some influence on providers deciding to proceed with invasive
angiography with intended primary percutaneous coronary intervention?

Hypothesis: A higher chest pain rating upon arrival to the STEMI receiving hospital
does not correlate with a higher likelihood that a STEMI diagnosis is correct.

1. O'Gara, Patrick T, et al. “2013 ACCF/AHA guideline for the management of ST-Elevation Myocardial Infarction: A report of the American
College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines.” Circulation. 2013;127:e362e425.

2. Patel MR, et al. 2012 JAACCF/SCAI/STS/AATS/AHA/ASNC/HFSA/SCCT Appropriate use criteria for coronary revascularization focised
update. J Am Coll Cardiol. 2012 Feb 28; 59(9):857-81.
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Methods:

We analyzed 1,261 out of 1,402 consecutive STEMI activations for intended
Primary Percutaneous Coronary Intervention, over a period of 5 years (May 2013-
April 2018), presenting to or after transferring to a STEMI receiving hospital
(Essentia Health, Duluth, MN, USA) serving a large rural area.

Exclusions include: patients receiving fibrinolysis (n=117), those with no chest pain
rating recorded upon arrival (n=134), those refusing to consent to angiography
(n=3), unsure if false positive (n=7), or if they died prior to angiography.

Chest pain rating was recorded upon arrival on a scale from 0 to 10.

We divided these into 4 groups:
0 (no pain), 1-3 (mild), 4-6 (moderate), 7-10 (severe).

A false positive diagnosis was defined by no culprit lesion found during invasive
angiography.

.......
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Results:

Of the 1261 STEMI activations (33.8% female) included in this analysis,
1056 (83.7%) were true positive for STEMI
Of the true positive-STEMI’s, the chest pain rating averaged 3.5 (SD 3.25)
The false positive STEMI’s had a chest pain rating average of 2.1 (SD 3.0)

For true positive STEMI's, 29.5% reported no pain (0), 25.9% reported mild pain
(1-3), 22.4% reported moderate pain (4-6), and 22.1% reported severe pain (7-
10)

A total of 54.6% of false positive STEMI’s had no chest pain (0)
For no chest pain (0) compared to any reported level of chest pain for true
positive STEMTI’s, there were statistically significant differences (p<0.001)

However, there was no difference between mild to severe chest pain rating between
true positive and false positive STEMI's

Females experienced a higher proportion of false positive STEMI’s
(females 18.4% versus males 9.0%; p<0.05) only when the chest pain rating was
1-3 (mild)
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Overall False Positive ST Elevation Myocardial Infarction (STEMI)
Rate by Chest Pain Rating Upon Arrival to the Percutaneous
Coronary Intervention Capable Hospital In a Large Rural System
From 2013 - 2018 (n=1,261)

26.4

Percentage

10.0
n=i12 n=36 n=30 n=27
0 of 424 of 310 of 267 of 260
0.0
o* - ; 3
*P<0.001 Chest Pain Rating

There was no differenceinFalse Positive STEMI rates far any chest painrating betweenl1 and 10
COverallfalse positive STEMI activationrate was 16.3% (205 out of 1261)
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False Positive ST Elevation Myocardial Infarction Activations by
Chest Pain Rating Upon Arrival to a Percutaneous Coronary
Intervention Capable Hospital in a Large Rural Health care System
* From May 2013 - April 2018 (n=1,261)
20 8.8
3 . N W Overall OMale @Female
§ B} 26,4 o § N
% 20 \ .
E 15 § e § » 12.2 131
% 10 § 2.0 § 9'3 - 8.5 §
D N N N N\
o* 1-3#* 4-6 7-10
Chest Pain Rating *Overall CP rating of 0 vs any other rating P<0.001
** CPrating 1-3 Females s hales; P<0.05
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Chest Pain Rating Upon Arrival to the Percutaneous Coronary
Intervention Capable Hospital for ST Elevation Myocardial
Infarction (STEMI) Activations Comparing Within the True
Positive(+) and False Positive Cohorts in a Large Rural System
From 2013 - 2018 (n=1,261)
60,0
346
50,0
4n.0
@
>
g 29.5
3 anao 25,9
E 22.4 22,1
o 20.0 176
146 13.9
10.0
0.0
0 1-3 4-6 7-10
Chest Pain Rating
0% True (+) STERI (n=105E) W% False (+) STERI (n=205]
There was no difference in chest pain ratings = 0 among true positive and false positive STEMI activations
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Conclusions:

A chest pain rating of O upon arrival to the tertiary care hospital increases
the likelihood of a false positive STEMI diagnosis

Females are more likely than males to have a false positive STEMI
diagnosis only when the chest pain rating is mild

Increased severity of pain is a poor predictor of a true positive STEMI
diagnosis for both males and females

Presence or absence of chest pain rather than severity rating appears to be
the important factor
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Limited data about long-term survival in elderly patients after ST-
elevation myocardial infarction (STEMI) exists for patients in rural
setfings. We aimed to evaluate temporal trends in lytic use
compared to primary percutaneous coronary intervention (PPCI) in
elderly patients after the American Heart Association’s Mission:
Lifeline program was implemented.

Retrospective cohort included patients aged >=75 years with
STEMI presenting to 2 PCl-capable hospitals (Essentia Health in
Duluth, MM and Fargo, ND) between 5/2009 to 12/2017. Cox
regression was used for survival analysis and logistic regression
for 30-day and 1-year mortality and 30-day readmission.

Results were adjusted for age and gender.
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Atotal of 358 eldery patients with true STEMI were included (51.1% female, mean age 82.2 years, 61.5% rural). The percentage of
elderly patients who received lytics decreased from 20.3% in 2009-2010 to 4.8% in 2016-2017. Median first medical contact (FMC)
to device time was 128 min (IQR 84-169) and median positive ECG to device time was 107 min (IQR 78-140). FMC to Device <120
min. was 44.3%; ECG to device <120 min. was 61.6%. There was no difference in survival between lytic and PPCI (HR:1.11,
95%C1:0.67-1.86, p=0.68). Martality was not significantly different between the recent cohort (2016-2017) compared to early cohort
(2009-2010) (p=0.16, HR 1.43 (0.86-2.30).

STEMI Survival in the Elderly by Age Groups

Age Groups.

—

Survival Probability

0.0

survival days

Temporal trends and long-term outcomes of elderly patients with ST-elevation myocardial infarction in a large rural healthcare system

Long-term mortality remains high among elderly patients with
STEMI, even amang revascularized patients. Prognosis has
not significantly changed over the past 8 years despite system
changes in treatment strategy.

The results of this analysis support a
guideline based’ mixed strategy in rural
areas for elderly STEMI patients of either
urgent transfer for Primary PCI, or
fibrinolytic therapy when appropriate.

...Further research appears warranted.
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STEMI Survival in the Elderly by Age Groups
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ST-elevation myocardial infarction (STEMI) guidelines recommend
Fibrinalytic therapy if the patient is unable to receive primary
percutaneous coronary intervention (PPCI) within 120 minutes from
first medical contact (FMC)'.

Sparse data exists from rural areas, so we aimed to evaluate
outcomes in a rural population after implementing an inter-facility
transfer protocol and an Emergency Medical Services (EMS)
STEMI protocol in a large rural STEMI system.

Retrospective chart review of NCDR ACTION and internal STEMI
registries presenting to our two PCl-capable hospitals

(Essentia Health in Duluth, MM and Fargo, ND)

between 5/2009-12/2017.

Only patients with rural rural-urban commuting area (RUCA) codes
were included.

Analysis included using standard STEMI metrics with Gox
regression and Kaplan-Meier survival curves for survival analysis,
and logistic regression for 30-day and 1-year mortality and 30-day
readmission. Results were adjusted for age and sex.
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There were 1229 STEMI activations with 1033 true STEMI D ot I et e (PG e Bl D
events (28.3% female, mean age 63.6 years). batwaen 20082017
Among true STEMIs, 73.3% presented to a non-PC| capable
hospital and were transferred to PCl-capable hospital. [
(Only 9.9% were field activated and transported directly to PCI- 2
capable hospital.) ! LS [
£ 121 (95%C1 083 1.75)
First Medical Contact to device time was <120 min. 33.2% of the ; 04
time with a median FMC to device time of 135 min. (IQR 111- @
174 min.). 02
Positive ECG to device time was <120 min. 53.9% of the time 13 . . . . .
with a median ECG to device time of 116 min, (IQR 99-144 min). 0 ' 2 1 . s L
Yuaes of Survival (Adjusted for Age and Gender)
Lytic use decreased over time from 30.2% in 2009-10 to 6.8% in . e = -
2016-17. e = =

Survival was not different comparing PPCI vs. lytic therapy (hazard ratio 1.21; 95% CI: 0.83, 1.75, p=0.32).

For PPCI, 30-day and 1-year mortality were 8.6% (CI:6.8%-10.4%) and 12.8% (C1:10.6%-15.0%), respectively,
while for lytics, 30-day and 1-year mortality were 7.2% (C1:4.6%-9.8%) and 10.8% (CI:7.1%-14.3%), respectively.

The 30-day readmission for PPCI was not significantly different compared to lytics
(7.6%, CI:6.7%-8.7% for PPCI vs. 12.0% C1:9.8%-14.6% for lytic, p=0.056).

Conclusions

Primary PCl in rural areas was
associated with similar outcomes
compared to fibrinolytic therapy
for STEMI patients.

The results of this analysis support urgent
transfer for Primary PCl in rural areas

...Further research appears warranted.
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Long-term survival after ST-elevation myocardial infarction by treatment pathway-
primary percutaneous coronary intervention (PPCI) vs. fibrinolytic therapy (N=1033)
between 2009-2017
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Hazard Ratio PPCl vs Fibrinolytics
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Case Review from the Northern Border...

Electrocardiogram
(ECG)
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69 yo Male With Chest Pain After Chopping Ice
& Moving Rocks to Install a Crib Dock...




69 yo Male with Chest Pain

« Father had MI at age 36 & passed away at age 45
« History of CABG 23 years ago, at age 46
« COPD

— Triggered by chemical sensitivity to isocyanate

» Had chest “squeezing / pressure” onset at 4 pm on a Sunday
afternoon in late winter while cutting and moving ice and rocks while
working on a crib dock

« Was being helped by his neighbor, who happened to be a physician
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Took Nitroglycerin SL tablets

« Offered some relief, but not complete




Wife Is a Registered Nurse

« Extensive hospital nursing career including
critical care and cardiac floors

* Helped him move about 100 yards back to the
house
— Gave more nitroglycerin tablets
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...ohould We Call 911 2?77

 Wife did not hesitate to call 911

« She worried how long it would take to get help
— Was then surprised how fast help arrived

* Neighbor/physician also encouraged the 911 call
— And stuck around for support!
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Sat Down In Recliner

* Wife realized that if she needed to provide CPR, he needed to be on
the floor

— She kicked him out of the recliner!

» She checked his blood pressure
— Then gave another nitro
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69 yo Male With Chest Pain After Chopping Ice &
Moving Rocks to Install a Dock...

e Called 911 and I-Falls Fire Ambulance Dispatched at
15:25

— Ambulance arrived on scene at 15:39




Neighbor On Scene in Carhart
Overalls...and a Stethoscope!

« Paramedic did not initially realize the “Neighbor” was a physician
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EMS Arrives at 15:39...

« Patient took 2 nitro’s and has rapid breathing
 Found face down on the floor

« Patient was able to respond when asked,
“What is going on?”

« Paramedic performs 12-Lead ECG at 15:46
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69 yo Male With Chest Pain After Chopping Ice &
Moving Rocks to Install a Dock...

« ECG transmitted, showing inferior STEMI

— Physician on scene agreed it was a STEMI
» (Wife could also see that it was a STEMI)

* Fire hall was called
* Flight was called
« RLMC was notified of a STEMI
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EMS Report...

 “He Is nauseated,
ashen and clammy”

 "He has an
Impending sense of
doom”




Fearing the worst as they were leaving,
he then looked at his wife and said...

“Tlove you!”




EMS Report...

|V started in the Left Antecubital

ASA 324 mg was given PO
Nitro Spray was given
He rates his pain at a 7-8, and it Is getting worse
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Blood Pressure Was Checked...

« Found to be 80/p
— He was given Normal Saline wide open

&
b
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« Transported to Rainy Lake Medical Center ED
— International Falls, Minnesota

* Departed Scene at 16:00

* Arrive In RLMC ED room at 16:20




Patient remembers the paramedic talking to him...

« Medic kept telling patient about everything that
was going on during transport

« Patient shared that he found this calming and
gave him confidence that things were going
smoothly
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Third ECG Obtained...

Name: | | 12-Llead3 - HR83%bpm |Abnormal ECG **Unconfirmed™ =
ID: L .. |3/14/2021 | 4,00.52PM |** MEETS ST ELEVATION MI CRITERIA ***
Patient ID: . |PR0.202s QRS 0.144s | Sinus rhythm with borderline 1st degree A-V block
Incident ID: QT/QTc: 0.412s/0.462s | Consider left atrial abnormality
Age: 69 Sex: M |P-QRS-T Axes:  27°120°94" |Right axis deviation

[ lavR Right e branch block | v4

x1.0.05-150Hz 25mm/sec | RS CIFFD3TT

Physio-Control, Inc. Comment
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Hand Off at the ED

Three field 12-Lead ECG’s performed

First was positive

 ...last one was extended

— Wanted ED MD to know about the extension
Discuss value of communication during handoff
Discuss the “Silent Minute”

\\ﬂ Essentia Health

Here with you



V-Fib Arrest!!!
 Withessed V-Fib Arrest at 16:42

— CPR started immediately

— Defibrillated at 16:42
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69 yo Male With Chest Pain After Chopping Ice &
Moving Rocks to Install a Dock...

 Patient V-Fib arrested twice in the ED
— ...but was resuscitated each time

* Wife was out in the waiting room, but could still
hear them shout, “Clear” each time...

— ...and knew exactly what was happening
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5-Minutes Later...Defibrillated Again at 16:47
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69 yo Male With Chest Pain After Chopping Ice
& Moving Rocks to Install a Dock...

« After ROSC, patient was alert and oriented
« ED doctor called St. Mary’s
» Discussed case with Cardiologist
— Did not recommend TNKase at this time...

— Time to Duluth now close to 1 hour

* Lytics often considered when time to balloon likely
greater than 2 hours and no contraindications
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“Should We Intubate Before Flight?”

« Patient coherent / alert after CPR & ROSC
— Note history of chemical reaction issues

 Decided NOT to intubate
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Per ED RN...

« While loading patient into helicopter, patient
vomited

* Immediately turned patient to right side
« Patient able to clear airway

— airway patent post vomiting

— pt speaking and alert to voice commands;
unmeasured amount
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“It was like a symphony
with everyone playing their part”

* Patient remembers the team worked so well
together, and seemed to know their roles and

duties

« ED RN was communicating clearly and helped
the patient understand what was happening
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LL3 Repeats ECG at 17:34
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Interventional Cardiologist Summary...

* The right coronary artery was the culprit artery

— There was hazy thrombotic appearing lesion in the mid
right coronary artery

— The vessel was heavily calcified, and it was quite difficult
to deliver equipment into the artery
 We persevered and delivered overlapping 3.5 x 48 and
3.5 x 16 mm Synergy drug-eluting stents

— (2 stents placed in the RCA)

— With this there was a 20% focal residual stenosis in the
mid right coronary

« Echocardiogram demonstrated mildly reduced
LVEF = 53%
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Cath Lab — First Look at RCA
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Long Balloon of RCA
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Working Down the RCA...

S
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Next, Balloon Proximal RCA...

\\/ Essentia Health

Here with you



Final Result: 2 Stents in RCA
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RCA Before and After...
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69 yo Male With Chest Pain After Chopping Ice
& Moving Rocks to Install a Dock...

« The patient did better the next day, and went home after
3 days with EF=53%

— Follow up Echo a few months later now shows EF=59%
« Normal EF is usually above 60%

« Patient and wife authorized sharing his story and want to
express gratitude to all of those that cared for him and
saved his life!

» Signed consent forms on file
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...Despite 2 V-Fib Arrests!

Let’s Look at the Time Metrics:

Symptom | M Callte | o natoh | EMS En Route |EMS 1st Contact| |t ho ) pe call for EMS Depart | EMS Depan
Onset to EMS ECG ro Call For - EMS Scene to Scene to
i to EMS En to Med Contact [ to 12-Lead ECG Activation to ) _ _
1 call Dispatch R {min] {min] (Goal 10 min] STEMI D 5 Scene Time Regional Arrival at
[min] [min] oute min min oa min Activation epart Jcene Hospital SMMC
25 | 0 3 | 11 | 7 | 6 | 8 | 21 | 20 | 143 |
EMS First
EMS (+) ECG Symptom
EHMF DD!JI to Cath Lab Start | medical contact { } 911 Call to ymp {+} ECG to
Device time . . . to Device . . Onset to . .
Time to Device (to device [Goal = ) Device time . . Decision Time
(Step 3 EM3) - Time Device time
30 min]
26 14 190 163 204 229 B

1st Med Contact | Referral Hospital Referral EMS
- P Referral Hospital [+] ECG to . Call for ALS | Patient Door-in - | Turnaround | Transport Time | Essentia SMMC| SMMC Cath
to Ref Hosptial to | Door to  Balloon s Hospital Door .
. - [+] ECG to Decision Transport to | Door-out [DIDO]) [DID0O]) Referral Hospital | Door to Balloon| Lab Start to
Balloon ! Device | # Device [Goal< | g W nevice | [Goal = 5 min) to ECG Arrive (Goal< 45 min] | [Goal<10 | to SMMC [min] | ¢ Device (min) | PCI  [min]
[Goal £ 120 min) 90-120 min) [Goal = 10 min) min)
| 190 | 149 | 149 | 0 | 5 | 41 | 67 | 54 | 56 | 26 | 14 |

I Delay due to V-Fib Arrest /
CPR / Stabilization “
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THANK YOUII!

* Almost every participant in today’s conference

plays a role in improving our STEMI System of
Care

* By working together as a SYSTEM, we can

Improve the care of all STEMI patients in our
communities

WELL. DONE!

-
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