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Objectives & Content:

» Appraise and Integrate assessment, risk stratification,
treatment and follow up strategies recommended by
the Minnesota statewide Chest Pain/ Acute Coronary
Syndrome Toolkit...

« ...based on the ACC/AHA STEMI, NSTEMI, and ACS
treatment guidelines...

* ...with the hope to improve patient outcomes



Richard Mullvain, RPH, BCCP, BCPS(AQC), CCCC

My Background:

Clinical Pharmacist for 28 years
— Board Certified Cardiology Pharmacist

— Board Certified Pharmacotherapy Specialist
« -With Added Qualifications in Cardiology

— Certified Cardiac Care Coordinator

STEMI Program Manager

— Essentia Health / St. Mary’s Medical Center
Co-Chair of the AHA Mission:Lifeline Minnesota STEMI Project
18 publications related to heart attack care

Fishing Problem
— Founder of the Duluth Area Fishing League




Rough History of Minnesota STEMI Systems of Care Collaboration

o 2013

The American Heart
Association Mission
Lifeline Rural STEMI
Project began

2007 2009 2016

AHA hosted meetings,
Ganesh Raveendran, MD

Tim Henry, MD gathered
a workgroup of

Handoff “project” to the
Minnesota Department
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Minnesota ACS & Chest
Pain Consensus Guideline

eJim Peacock & MDH staff

eCreated Non-STEMI Guideline and
Low Risk Chest Pain Guideline

eMinnesota Chest Pain/ Acute

2008 2011 2014 Coronary Syndrome “Tool-Kit”

Minnesota EMS &

Inter-Facility STEMI
Guidelines Created

The Minnesota STEMI
Workgroup first assembled
in St. Paul

i MDH supporting
“Things” stalled out... :

‘ 2018




Thoughts

Minnesota STEMI care has improved with standardized
protocols and algorithms

Non-STEMI and Low Risk Chest Pain can also benefit from
collaborative standardized algorithms for care

Minnesota had an opportunity to create a consensus based
“tool kit” to standardize, streamline, and simplify process
for the care of ACS and Low Risk Chest Pain patients
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Goals of the "MN ACS/Chest Pain Workgroup”

 Minnesota Department of Health (MDH) Cardiovascular Unit facilitated
this work group in 2017 and in 2018 began work around developing a
Non-STEMI ACS toolkit for the state

 There was representation from both rural and metro areas, with a goal
of defining an algorithm and supportive decision making tools to guide
care of patients presenting with acute coronary syndrome and Non-
STEMI

* The scope of this project expanded to include:
e Chest pain stratification and triage (including low risk)
* Shared decision making resources
 NSTEMI Treatment Guideline

* Future STEMI Guideline update if/when national guidelines are
updated



Vision for Minnesota ACS/Chest Pain Care:

/7 \ * STEMI
* Primary PCI
S— * Fibrinolytics

* Non-STEMI

* Early Invasive Strategy
* Conservative / Medical Strategy

* Chest Pain
* Moderate to High Risk
* Low Risk
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(Minnesnta Chest Pain / Acute Coronary Syndrome “TooI-K'rt‘D

Patient with Chest Pain
Or Potential
Acute Coronary Syndrome

STEMI,
Non-STEMI,

Chest Pain
?

Follow MN Follow MN Follow MN
STEMI Non-STEMI ED Chest Pain
Guideline Guideline Guideline

m‘ DEPARTMENT
OF HEALTH

Final Dealt: Jure 137, 2018
This ALS/Chest Pain "Tool-KiE was created with coordina tion from the Minnesola Depat ment of Heah, in comuncion with the American Hear
Mg

rialion Minnseola Mison Lifeine™ Workgroug, This inforemabion is imencdad only as e guidelng. Plesss uss your Desi jud gament o nealy
publishedlilErmare inths featment of patients. Ths Mnnesola Departmentof Festhis mot seporsbis for inscouran es conftined heesn,
Mo resparsl By B assumed bor damages or kabiliss adsing from acosacy, conlent e, of emisson

https://www.health.state.mn.us/diseases/cardiovascular/stemi/stemicenters.html



https://www.health.state.mn.us/diseases/cardiovascular/stemi/stemicenters.html

Minnesota Chest Pain / Acute Coronary Syndrome “Tool-Kit"
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Who Needs A Stat 12-Lead ECG?

Age =18

12 Lead ECG
Needed STAT!

Cardiac Chest Pain
¢ Clinical Judgment*
Suggests Need for ECG

Mo

¥
Age = 30

* Any Chest Pain

12 Lead ECG
Needed STAT!

Y

Mo

t
Age 2 50

« Shortness of Breath

« Weakness

12 Lead ECG
Needed STAT!

Yies

s Altered Mental Status
« Syncope

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

No

¥
Age 2 80

12 Lead ECG

e Abdominal Pain Needed STAT!

s

« Nausea/Vomiting

No

12-Lead ECG Not Needed STAT
Continue to monitor and assess patient for any
changes that would trigger the need for an ECG II!

*Clinical Judgment requires assessment beyond the chief complaint. This list of rules is simply a guide. Clinical history, and evaluation of multiple
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!

——— - *Based on over 3.5 million ED visits

Adapted from: Development and Validation of a Prioritization Rule for Obtaining an Immediate 12-lead Electrocardiogram in 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.



What Do The Guidelines Say About Low Risk Chest Pain
Patients Presenting to the Emergency Department?




AHA Scientific Statement

Testing of Low-Risk Patients Presenting to the Emergency
Department With Chest Pain

A Scientific Statement From the American Heart Association

Ezra A. Amsterdam, MD, Chair; J. Douglas Kirk, MD, Co-Chair; David A. Bluemke, MD, FAHA,;
Deborah Diercks, MD; Michael E. Farkouh, MD; J. Lee Garvey, MD; Michael C. Kontos, MD;,
James McCord, MD; Todd D. Miller, MD, FAHA; Anthony Morise, MD, FAHA,; L. Kristin Newby, MD,
Frederick L. Ruberg, MD); Kristine Anne Scordo, PhD, RN, ACNP-BC; Paul D. Thompson, MD, FAHA;
on behalf of the American Heart Association Exercise, Cardiac Rehabilitation, and Prevention Committee of

the Council on Climical Cardiology, Council on Cardiovascular Nursing, and Interdisciplinary Council on
Quality of Care and Outcomes Research

Abstract—The management of low-risk patients presenting to emergency departments 13 a common and challenging
clinical problem entailing 8 million emergency department visits annually. Although a majority of these patients do not
have a life-threatening condition, the clinician must distinguish between those who require urgent treatment of a serious
problem and those with more benign entities who do not require admission. Inadvertent discharge of patients with acute
coronary syndrome from the emergency department i1z associated with increased mortality and liability, whereas
inappropriate admission of patients without serious disease is neither indicated nor cost-effective. Clinical judgment and
basic clinical tools (history, physical examination, and electrocardiogram) remain primary in meeting this challenge and
affording early identification of low-risk patients with chest pain. Additionally, established and newer diagnostic
methods have extended cliniciang’ diagnostic capacity in this setting. Low-rigk patients presenting with chest pain are
increasingly managed in chest pain units in which accelerated diagnostic protocols are performed, comprising serial
electrocardiograms and cardiac injury markers to exclude acute coronary syndrome. Patients with negative findings
usually complete the accelerated diagnostic protocol with a confirmatory test to exclude 1schemia. 1his 1s typically an
eXercise teadmill test Of a cardiac imaging study 1I the exercise teadmill test 15 not applicable. Rest myocardial
perfusion imaging has assumed an important role in this setting. Computed tomography coronary angiography has also
shown promise in this setting. A negative accelerated diagnostic protocol evaluation allows discharge, whereas patients
with positive findings are admitted. This approach has been found to be safe, accurate, and cost-effective in low-risk
patients presenting with chest pain. (Cirernlation. 2010;122:1756-1776.)




Evaluation of patients presenting with symptoms suggestive of ACS. ACC indicates American
College of Cardiology; AHA, American Heart Association.

SYMPTOMS SUGGESTIVE OF ACUTE CORONARY SYMPTONS (ACS)

i 1 ¥ ‘;

Noncardiac diagnosis Chronic stable angina Possible ACS Definite ACS

I N

Treatment as indicated SROALCIALIA See ACC/AHA Guidelines See ACC/AHA Guidelines
by alternative diagnosis Guidelines for Chronic for Non-ST Elevation ACS for ST Elevation Acute
¥ g Stable Angina or No evation Myocardial Infarction

Nondiagnostic ECG
Normal initial cardiac markers

Observe
Serial ECGs, cardiac markers

If negative If positive
If positive i

Consider MPI to identify
rest ischemia

No Option To Send Very Low

Study to provoke

If negative \ ischemia or detect Risk Chest Pain Home, orto
anatomic CAD ‘ o . :
: Omut Stress Test. ..

If positive

If negative

Outpatient follow-up Admit to hospital

Amsterdam E A et al. Circulation 2010;122:1756-1776



Stress Testing Availability




Not Everyone Needs A Stress Test!

* The future may “back off”’ on need for stress testing

« “Although avoiding false negatives is a noble aim, the frequently cited
statistic that 2% of patients presenting with chest pain are inappropriately
discharged from the emergency department is based on 1993 data
collected prior to recent advances in biomarker testing...

» ...Thus, the historical circumstances that provide impetus for our current
practice may no longer be applicable."

Prasad V, Cheung M, Cifu A, et al. Chest pain in the emergency department; The case against our current practice of routine noninvasive
testing. Arch Intern Med 2012; DOI:10.1001/archinternmed.2012.4037. Available at: http://archinte.jamanetwork.com/journal.aspx.



Part 1: Executive Summary
2015 American Heart Association Guidelines Update for Cardiopulmonary

Resuscitation and Emergency Cardiovascular Care

WLIU UIU LIUL LGVL SIEUS UL U 14AVIL ULL LAU. 1'UL ULLIVLBULIL Y
department patients with a presenting complaint consistent
with ACS, high-sensitivity cardiac troponin T (hs-¢TnT) and
cardiac troponin I (cTnl) measured at 0 and 2 hours should not
be interpreted in isolation (without performing clinical risk
stratification) to exclude the diagnosis of ACS. In contrast,
high-sensitivity cardiac troponin I (hs-cTnl), ¢cTnl, or cardiac
troponin T (¢TnT) may be used in conjunction with a number
of clinical scoring systems to identify patients at low risk for
30-day major adverse cardiac events (MACE) who may be
safely discharged from the emergency department.
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Biomarkers in ACS...

Without a formal risk assessment

* Two observational studies used troponin (cTnl, cTnT, or hscTnT)
measured at 0 and 2 hours to assess whether patients could be safely
discharged from the ED

* ACS would have been missed in 2.5% to 7.8% of the patients studied
A formal risk assessment instrument was not used in either of these 2 studies

2015 American Heart Association Guidelines Update for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care, or attached
Highlights document; Newman, et al.; (Circulation. 2015;132[suppl 2]:S315-S367. DOI: 10.1161/CIR.0000000000000252.)



Clinical Decision Rules Along With Troponin Measurements

* Six additional observational studies combined troponin testing (using
cTnl, cTnT, hs-cTnl, or hs-cTnT) with use of clinical decision rules such
as:

* TIMI

* Vancouver

* North American
* HEART

* The proportion of false-negative results among patients with 30-day
MACE ranged from 0% to 1.2%

* When the age cutoff for low-risk patients was increased from 50 years to 60
years for the North American Chest Pain Rule, the proportion of false-negative
results rose from 0% to 1.1%

2015 American Heart Association Guidelines Update for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care, or attached
Highlights document; Newman, et al.; (Circulation. 2015;132[suppl 2]:S315-S367. DOI: 10.1161/CIR.0000000000000252.)



Chest Pain "Rule-Outs” Need BOTH a
Troponin & a Risk Score

We recommend against using hs-cTnT and cTnl alone measured at 0 and 2 hours (without
performing clinical risk stratification) to identify patients at low risk for ACS

e (Class Ill:Harm, LOE B-NR).

We recommend that hs-cTnl measurements that are less than the 99th percentile,
measured at 0 and 2 hours, may be used together with low-risk stratification (TIMI score of
0 or 1 or low risk per Vancouver rule) to predict a less than 1% chance of 30-day MACE

e (Class lla, LOE B-NR).

We recommend that negative cTnl or cTnT measurements at 0 and between 3 and 6 hours
may be used together with very low-risk stratification (TIMI score of O, low-risk score per
Vancouver rule, North American Chest Pain score of 0 and age less than 50 years, or low-
risk HEART score) to predict a less than 1% chance of 30-day MACE

e (Class lla, LOE B-NR).

2015 American Heart Association Guidelines Update for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care, or attached
Highlights document; Newman, et al.; (Circulation. 2015;132[suppl 2]:S315-S367. DOI: 10.1161/CIR.0000000000000252.)



What are some of the scoring methods currently
used? (Backus et al. 2011)*

C-STATISTIC OF

YEAR OF

SCORE PREDICTS DRIGINAL
PUBLICATION STUDY
PURSUIT 2000 1-18 Risk of Death or death/MI at 30 0.84 (death) and
days after admission 0.67 (death/MI)
TIMI 2000 o-7 Risk of all cause mortality, MI, and 0.65

severe recurrent ischemia reguiring
urgent revascularization within 14

days after admission

GRACE 2003 1-372 Risk of hospital death and post- 0.83

discharge death at 6 months

FRISC 2004 o-7 Treatment effect of early invasive 0.77 (death) and 0.7
strategies in ACS (death/M1)

HEART 2008 0-10 Prediction of combined endpoint of 0.90
MI, PCI, CABG or death within &

weeks after presentation

Backus BE, Six AJ, Kelder JC, et al. Chest pain the emergency room. A multicenter validation of the HEART score. Crit Pathw Cadiol 2010;9:164-169.



What is the applicability of each score to clinical
practice in the ED?

« PURSUIT: Does not include troponin assays as part of score and the majority of the score is

dependent on patient age.

« TIMI: Simple to use, but has a poor predictive power (i.e. c-statistic 0.65)

« GRACE: Very complex to use and a large portion of the score is dependent on the patient

age. Also patients not divided into different risk groups

- FRISC: Like TIMI, is simple to use but has a poor predictive power (i.e. c-statistic 0.70)

* All of the above scores are well validated, but none of
them emphasizes patient history as part of the score

* The HEART Score does incorporate history and clinical
judgement



The New Opportunity Today

 Utilization of the HEART Score will allow more low-risk chest pain
patients to be discharged, without non-invasive stress testing
* Reducing costs, and need for hospital resources
* Better patient experience



Original HEART Score from 2008

(Six, Backus, and J C Kelder, 2008)
The HEART Score for Chest Pain Patients in the ED

History Highly Suspicious 2 points
Moderately Suspicious 1 point
Slightly or Non-Suspicious 0 points

ECG Significant ST-Depression 2 points
Nonspecific Repolarization 1 point
MNormal 0 peints

= 65 years 2 points
> 45 - < 45 years I point
< 45 Vears O F:l-.’_]-ir"ITE:
Risk Factors = 3 Risk Factors or History of CAD 2 points
| or 2 Risk Factors 1 point
No Risk Factors 0 points

Troponin = 3 x Normal Limit 2 points

> 1 -< 3 x Normal Lirmil 1 point

= Normail Limit 0 points
Risk Factors: DM, current or recent [<one month] smoker, HTN, HLP, family
history of CAD, & obesity

2.5% MACE over next &6 weeks = Discharge Home
20.3% MACE over next 6 weeks = Admit for Clinical Observation

72.7% MACE over next é weeks = Early Invasive Strategies

Neth Heart J. 2008 Jun;16(6):191-6.




The Heart Score

 Backus, et al, 2008

Percentage Reached
Endpoint

Low 1/39 2.5%
Moderate 12/59 20.3%
High 16/22 72.7%

Neth Heart J. 2008 Jun;16(6):191-6.




Original Article

The Chest Pain Choice Decision Aid

A Randomized Trial

Erik P. Hess, MD:; Meghan A. Knoedler, RN; Nilay D. Shah, PhD; Jeffrey A. Kline, MD:
Maggie Breslin, MDes; Megan E. Branda, MS; Laune J. Pencille, RN; Brent R. Asplin, MD, MPH;
David M. Nestler, MD; Annie T. Sadosty, MD: lan G. Stell, MD;

Henry H. Ting, MD, MBA: Victor M. Montori, MD

Background—Cardiac stress testing in patients at low risk for acute coronary syndrome is associated with increased
false-positive test results, unnecessary downstream procedures, and increased cost. We judged it unlikely that patient
preferences were driving the decision to obtain stress testing.

Methods and Resulis—The Chest Pain Choice trial was a prospective randomized evaluation involving 204 patients who
were randomized to a decision aid or usual care and were followed for 30 days. The decision aid included a 100-person
pictograph depicting the pretest probability of acute coronary syndrome and available management options (observation
unit admission and stress testing or 24 —72 hours outpatient follow-up). The primary outcome was patient knowledge
measured by an immediate postvisit survey. Additional outcomes included patient engagement in decision making and
the proportion of patients who decided to undergo observation unit admission and cardiac stress testing. Compared with
usual care patients {(n=103), decision aid patients (n=101) had significantly greater knowledge (3.6 versus 3.0 questions
correct; mean difference, 0.67; 95% CIL, 0.34-1.0), were more engaged in decision making as indicated by higher
OPTION (observing patient involvement) scores (26.6 versus 7.0; mean difference, 19.6; 95% CI, 1.6-21.6), and
decided less frequently to be admitted to the observation unit for stress testing (38% versus 77%: absolute difference,
19%:; 95% CI, 6%—31%). There were no major adverse cardiac events after discharge in either group.

Conclusions—Use of a decision aid in patients with chest pain increased knowledge and engagement in decision making
and decreased the rate of observation unit admission for stress testing.

Clinical Trial Registration—URL: http://www.clinicaltnals.gov. Unigue identifier: NCTO1077037.

(Cire Cardiovase Qual Qufcomes. 2012;5:251-259.)



What'’s Next?

Your Chest Pain Diagnosis

Qur initial evaluation has NOT shown any
avidance of 3 heart attack. This conclusion is
based on a blood test (o look for troponins
— enzymes that are released when the heart
muscle is damaged) and an alectrocardiogram
(to chack that your heart is getting enough
oxygen and blood). Over the next five hours,
two additional blood tests (troponins) will be
taken to definitively rule out 3 heart attack,

However, even if these tests do confirm our
diagnosis, your chest pain may indicate possible
warning signs of a FUTURE heart attack.

Further Tests

A STRESS TEST EVALUATION may more
precisely determine if your heart is functicning
correctly by viewing blood flow to your heart
while at rest and under stress

Examining your risk will help you to detarmine
whether you would like to have a stress test
now or would like assistance in making a clinic
appointment.?

Your Personal Risk Evaluation

Your risk of having a heart attack or of having a

pre-heart attack diagnosis within the next 45 days can
be determined by comparing you to people with simllar
factors® who also came to the Emergency Department
with chest pain.

|

Would You Like to Have a Stress

Test Now or Make an Appointment?

| would like to be admitted to the observation
unit to have an urgent cardiac stress test

| realize that this could add to the cost of my
evaluation and lengthen my emergency stay,

| would like to be seen by a Mayo Clinic heart
doctor within 24-72 hours and would like
assistance In scheduling this appointment

| would like to schedule an appointment on my
own to consult with my primary care physician

| would like my emergency department doctor
to make this decision for me

1Stress test options include nuclear stress testing,
ultrasound stress testing, and exercise ECQ
(electrocardicgram) stress testing. Nuclear stress
testing includes exposure to radiation which has been
shown to be related to increased cancer risk over a
lifetime. Your docter can help you explore which option
may be best for you.

e American
Heart

Association.Erik P. Hess et al. Circ Cardiovasc Qual Outcomes. 2012;5:251-259

%e Age
Gender

Race

If chest pain is made worse when manual pressure |s applied
to the chest area

If there is 8 history of coronary artery disease

If the chest pain causes perspiration

Findngs on electrocardiograms (electronic tracings of the heart)
Initial cardiac troponin T result

Of every

had a heart attack
people with or a pre-heart
factors like yours attack diagnosis
who came to within 45 days
the emergency of their amargency
department department visit,
with chest pain...

did not.

A d 4 4 4 4 J 4 d
A d 42 4 d d
A d 4 4 4 4 d d J 2
A d 4 4 44 Jd 4 Jd
A4 2 2 d dJd 4
A d 4 4 4 4 4 J d
A4 4 2 44 d Jdd
A 4 2 2 4 4 d 4 Jd 4
A 4 2 2 2 4 d 4 J 4
A 4 2 2 4 2 d 4 4



Table 3.

The Chest Pain Choice Decision Aid

. . Management and Thirty-Day Outcomes
A Randomized Trial

Decision Usual
Characteristic Aid Care F Value

anagemsant

Cardiac stress testing performed” a4 (21}
Exercise treadmill testing 33 (24 53 (58) 0.0073
Stress echocardiography 24 (32) 20 (21) 0.4852
Muclzar perfusion testing 16 (21) 21(22) 0.4887
Coronary angiography performed T {7} a8 0.7852
Coronary revascularization 3{3) 20(2) 0.8782
Percutansous coronary 2 (2) 2102) =1
intervention
Coronary artery bypass grafing 11(1] 0 {dy 0.4851

Cutcomes

Managemeant decision

CTrbservafion unit admission and 58 (58) TTITT)
cardiac stress testing

Follow-up with a cardiologist 26 (28)

Follow-up with & primary-care 13 (13)

L=t emargency physician decide 3{3) 14 (14)
Admitted to the haspital & (8) G (8) 0.8721
Repeat emergency department visit 3{3) Qo 01185
Rehospitalization 2{2) [AR{1}] 0.2438
Cardiac events
Acute myocardial infarction 1{1) a (o) 0.4875
Death of cardiac or unknown cause [y o]
Major adverse cardiac event within 30 df 0 u}

Data are presented as n (%),

i i i " Wiithin 30 d of the emergency department visit.
Erik P. Hess et al. Circ Cardiovasc Qual Outcomes.

2012;5:251-259 It Excluding the index event.



wiLuamc.BARsAN —— Shared Decision Making Using the HEART Score and

RESEARCH FORUM a Visual Aid in Patients Presenting to the Emergency
Department with Chest Pain

April 27, 2016

Gregory Gafni-Pappas, DO, Susanne Demeester, MD, Michael Boyd,
IV |DEPARTMENT OF EMERGENCY MEDICINE MD, Arun Ganti, MD

st American College of
i Emergency Physicians®
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ﬂ,l auaurry
PATIENT * Winners of the 2016 ACEP Quality Improvement &

——s=mm—2x  Patient Safety (QIPS) Resident Quality Award

https://www.acep.org/content.aspx?id=107285

https.//www.youtube.com/watch?v=-tn_oAMwI2c



https://www.youtube.com/watch?v=-tn_oAMwl2c
https://www.acep.org/content.aspx?id=107285
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What's Next?
Low Risk

n Your Chest Pain Diagnosis

Our testing so far has NOT shown any
evidence of a heart attack. This is based
on a blood test, an electrocardiogram
(ECG), your exam, and your risk factors’.
It Is recommended that a repeat blood
test and ECG be performed during your
emergency department visit 1o further
rule out @ heart attack.

However, even if everything today is
normal, your ches! pain may be an early
warning sign of possible FUTURE heart
aftack or heart complication.

Further Evaluation

Further evaluation and testing will help
check if your heart is working correctly.
Understonding your risk of having o
heart attack or heart complication can
help decide how 10 bes! proceed with
your care in the Emergency Department.

' Factors used 1o delermine your risk
* History
 ECG
. Aoe
* Risk Foctor for heart disease

Your Personal Risk Evaluation ’

it your repedat blood tes! is negative, your
risk of having a heart altack or heart
complication within the next 30 days
can be determined by comparing you
10 people with similar factors who also
came 1o the Emergency Department
with ches! pain.

The Next Step

[:] We feel It is safe for you 1o be
discharged home and follow-up
with your doctor in 3-5 days. If you
do not have a doctor, please Iinform
your emergency provider before
discharge.

[:] Although your risk Is low, we
recommend you stay for
observation and further testing. This
will increase your length of stay in
the Emergency Department and/or
Hospital.

Of every 100
people with
factors like yours
who came fo
the Emergency

One had a heart
attack or a heart
complication
within 30 days of
their Emergency
Depariment with Depariment visit,
ches! pain... 99 did nol.

Vv ©

YoVvVYVYVYVIVYIVYIVYY
VYoVvVYVYVYIVYIYIVYY
VYeovVYyVyVyVYyVYVYY
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VYeovVyVvyVyVyIVYVYye
VYoVVYVYVIVYIIVIIIIVY

| was expiained and understand my Personal Risk Evaluation os well as the imporiance of lollow up. If my
symptoms worsen of | am unabla o get follow up within | waek. | will return o the ED

Patient/Coregiver Signohure

Date ime

Provider Sgnoture

Date me




32.7% Reduction in Observation Unit Admissions (U of Michigan)

Fisher’s Exact Test P<0.001

# Patients p/w 4791 132

Chest Pain

Admitted Inpatient 148 (3.1%) 0

Direct to Cath 153 (3.2%) 0

EOC (Observation) 2716 (56.6%) 34 (25.7%)
Discharge 1927 (40.2%) 98 (74.24%)

IML DEPARTMENT OF EMERGENCY MEDICINE

https://www.acep.org/content.aspx?id=107285



https://www.acep.org/content.aspx?id=107285

The University of Maryland Medical System
built on the HEART score*

e Patients with chest pain that is considered low-risk
for acute coronary syndrome (ACS) are a disposition
challenge for emergency physicians

* Many factors affect the decision to admit or discharge,
such as the availability of hospital beds or ED
observation units, the willingness of in-house physicians
to admit, the level of risk-acceptance by the emergency
physician, and published practice standards from the
American Heart Association [1]

* A medically-sensible and defensible approach to
care has been needed for quite some time

*Oct. 2015. http://epmonthly.com/article/beyond-heart-building-a-better-chest-pain-protocol/

1.Amsterdam EA, Kirk JD, Bluemke DA, et al. Testing of low-risk patients presenting to the emergency department with chest pain.
A scientific statement from the American Heart Association. Circulation 2010;122:1756-1776



The guideline was incorporated into clinical practice in the University of Maryland
Emergency Medicine System in February 2015

* Feedback from the medical directors at each hospital has been that there has been
a reduction in chest pain hospitalizations without known major adverse cardiac
events

* One of the busiest EDs reported a 22% reduction in patients placed in observation
status

* Informal surveys of patient satisfaction with this protocol are positive

* Physicians and risk managers have been extremely happy with the potential legal
protection that the protocol affords

* We feel this combination of tools not only reduces the number of hospitalizations,
but also helps emergency physicians determine which patients are most appropriate
to discharge and provides excellent medical decision-making that can be documented
within the medical record

Oct. 2015. http://epmonthly.com/article/beyond-heart-building-a-better-chest-pain-protocol/



THE UNIVERSITY OF MARYLAND
LOW PROBABILITY ACS PROTOCOL

* Obtain an ECG at the time of arrival, and repeated along with
each troponin, or if symptoms change

* |If evolving changes are noted on the repeat ECGs, the patient is judged
higher risk and admitted

* Determine a HEART score for patients presenting with chest
pain after the first troponin value has resulted

* |f the patient has a HEART Score of 0-3 and a negative initial
troponin, have a discussion with the patient utilizing the
Shared Medical Decision-Making document

* Inform the patient that based on validated studies, there is a less than 2% chance of an
adverse cardiac event within the next 4-6 weeks

http://fepmonthly.com/article/beyond-heart-building-a-better-chest-pain-protocol/
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| UNIVERSITY of MARYLAND
MEDICAL SYSTEM

(—
Of every 1
Our testing so far has NOT shown any 100 had a heart attack or a
evidence of a heart attack. This is If your repeat blood test is : : heart complication within
based on a blood test, an negative, your risk of having a people with factors like 30 days of their
electrocardiogram (ECG), your exam,  heart attack or heart yours who came to the Emergency Department
and your risk factors " It is complication within the next 30 =  EMergency Department visit,
recommended that a repeat blood test days can be determined by with chest pain...
and ECG be performed during your comparing you to people with 99
emergency department visit to further similar factors' who also came to did not.
rule out a heart attack. the Emergency Department with
chest pain.

However, even if everything today is -

normal, your chest pain may be an
early warning sign of a possible
FUTURE heart attack or heart
complication.

4 Would You Like to Have Further

Further evaluation and testing will help Testing Now or Would You Like to
check if your heart is working correctly. Make an Appointment?
Understanding your risk of having a
heart attack or heart complication can

help decide how to best proceed with
your care in the Emergency
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Department.
I'was explained and understand my Personal Risk Evaluation as well as the importance of follow
up. If my symptoms worsen or I am unable to get follow up within 1 week, [ will return to the ED.

' Factors used to determine your risk: - - - _ _

*  History Patient/Caregiver Signature Date Time

- ECG

- Me

- Risk Factors for heart disease z = i

= Troponin Provider Signature Date Time

http://epmonthly.com/article/beyond-heart-building-a-better-chest-pain-protocol/



The patient chooses amongst the three options listed in the
Shared Medical Decision-Making document

* The patient can be offered, and may elect to remain for, a second troponin test and
ECG obtained at hour three of the ED stay

* If that troponin is negative as well, the patient can be informed that the risk of
adverse cardiac event has been lowered to < 1% at 4 weeks

* If the second troponin is increased by at least 20% and positive, the patient should be
hospitalized for further evaluation

* The patient may elect to be admitted to the hospital or observation unit (based on
hospital availability) for observation of occurrence of a cardiac event, or for
provocative testing

* The patient should be given honest information about the resulting length of stay

* The patient may elect to be discharged immediately after having the single
troponin value and knowledge of the < 2% risk as described above

http://fepmonthly.com/article/beyond-heart-building-a-better-chest-pain-protocol/



Minnesota Low Risk Chest Pain Workgroup Challenge:

Standardize a New, HEART Score Based, ED Low Probability ACS Protocol &
Shared Decision Tool Across the State?

HEART Score for Chest Pain Patients
History Highly Suspicious
Moderately Suspicious
Slightly or Non-Suspicious

Points

For Chest Pain patients whom:
Initial ECG and Troponin are negative, and

HEART Score’is LOW RiSK

ECG Significant ST-Deviation
Nomnal

Of every 100 people with factors™ like yours who came to the
Emergency Department with chest pain, and had 2 negative ECG
and Troponin tests. .

within 30 days of their Emergency Department wisit:

Age =65 years
46 1o 64 vears
< 45 vears

Only 1 had a heart attack ' While 99 did not.
or a heart complication.

Risk Factors = 3 Risk Factors or History of CAD
1 or 2 Risk Factors
No Risk Factors

Troponin > 3x Nommal Linut
>1 to <3x Normal Linut
< Normal Linut

O et 190 = 12 O = 12O = 12O w12

HEART Score = Total Points (0-10):

Backus, o 2l Nt Moz J 2008 Jux 16(6):15916

2
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The New Opportunity Today

 Utilization of the HEART Score will allow more low-risk chest pain
patients to be discharged, without non-invasive stress testing
* Reducing costs, and need for hospital resources
* Better patient experience



Validation of HEART Score

...the University of Maryland Medical System decided
discharge and outpatient follow-up for patients with |

to develop a system-wide evidence-based guideline that would safely allow ED
ow risk ACS

* The external, prospective validation by Backus, et

al. demonstrated t
pain, only 1.7% of

nat of 2388 patients with chest
natients with a score of 0-3 had a

major adverse cardiac event within 6 weeks
e Conclusion: HEART score performed better than TIMI

and GRACE scores

* This proportion was further reduced to <0.6% at 30

days when a secon
in the studies of M

d troponin was added at hour 3
ahler, et al.

Oct. 2015. http://epmonthly.com/article/beyond-heart-building-a-better-chest-pain-protocol/

Backus BE, Six AJ, Kelder JC, et al. Chest pain the emergency room. A multicenter validation of the HEART score. Crit Pathw Cadiol 2010;9:164-169.
Backus BE, Six AJ, Kelder JC, et al. A prospective validation of the HEART score for chest pain patients at the emergency department. Int J Cardiol 2013;168:2153-

2158.

Mahler SA, Miller CD, Hollander JE, et al. Identifying patients for early discharge: Performance of decision rules among patients with acute chest pain. Int J Cardiol

2013;168:795-802.
Mahler SA, Riley RF, Hiestand BC, et al. The HEART pathway randomized trial. Identifyi
Circ Cardiovasc Qual Outcomes 2015;8:195-203.

ng emergency department patients with acute chest pain for early discharge.



Patient with Chest Pain Minnesota ED Chest Pain Protocol
or Potential ACS . .
. . ...for patients presenting to an emergency department
Triaged in ED , . . .
with chest pain (or equivalent) symptoms of a potential
l acute coronary syndrome (ACS)
Stat 12-Lead ECG ( Final Draft6/12/18 )
&

IV Troponin Drawn

Activate STEM| Alert &
Follow STEMI Process

Is ECG [+) for
STEMI?

Yes e

Mo

'

Is ECG (+) for
STEMI?

Wait for 1%
Troponin Result

Yes

h
Repeat ECG
Irmmediately
if Symptoms

Change

'

Calculate HEART
Score After 17
Troponin Result

fes

F 3

(Top Half)



Calculate HEART
Score After 1%
Troponin Result

Is
HEART Score
4-6
& Initial Troponip
MNegative?

Mo

(Bottom Half)

Follow Process for
ntermediate /High Risk
MSTE-ACS

(Hospitaliz e)

Use Low Risk Shared
Decision Making Tool:

Inform Patient That at This Patient Want a
Point There Is Less Than 2% 2" ECG & Troponin Ye
Chance (1.7%) of Adverse at Hour 2-3 of ED

Cardiac Event in the
next 4-6 weeks

—

ECG &

Yes

2" Troponin
Negative

Refer to Low Risk Shared
Decision Making Document:
Inform Patient There is Now

Discharge to Home
& Fallow Up With Provider
Within 1 Week (Mo Stress Test)

3™ ECG &Troponin at
Hour & of ED
or Hospital

Y sh

Yes—

Less Than 1% Chance
Of Adverse Cardiac Eventin
the next 4 weeks

Evaluate need for
continued admission,
or Strecss Test
within 72 hours

Yos—m

Clarify
Admission Disposition

Optional Use of
Moderate Risk Shared Continue to
Decision Making Tool: Consider Admission Obtain serial
Inform Patient That at Under Observation ECG's and
This Point There May ™ ws. Inpatient Status — i
. Troponin's at
Be More Than a 13% {In Hospital or hour 3 and 6 of
Chance of Adverse Observation Unit)
Cardiac Event in the stay
next 4-6 weeks
Optional Use of High Risk Shared
Decision Making Tool:
Inform Patient That at This Point >
There May Be More Than a 50%
Chance of Adverse Cardiac Event

Follow Process for
Intermediate /High Risk
MSTE-ACS
(Hospitalize)

or
Discharge to Home |
Schedule Stress Test
Within 72 Hours if
Appropriate,

inthe next 4-6 weeks




What To Expect Next?

¥

1 Your Chest Pain Diagnhosis

Initial testing has NOT shown any evidence of a heart
attack. This is based on a blood test, an electrocardiogram
(ECG), your exam, and your risk factors.*

It is recommended that a repeat blood test (Troponin),
and electrocardiogram (ECG) both be performed
approximately 2 to 3 hours after initial tests to further
rule out a heart attack.

However, even if everything today is normal, your chest
pain may still be an early warning sign of a possible
FUTURE heart attack or heart complication.

For Chest Pain patients whom:
Initial ECG and Troponin are negative, and

HEART Score* is LOW Risk

Of every 100 people with factors* like yours who came to the
Emergency Department with chest pain, and had 2 negative ECG
and Troponin tests...

...within 30 days of their Emergency Department visit:

Q’ Only 1 had a heart attack
or a heart complication.

' While 99 did not.

*Factors used to determine your risk:

History

ECG

Age

Risk Factors for Heart Disease
Troponin

2 Further Evaluation

Further evaluation and testing will help check if your heart is
working correctly.

Understanding your risk of having a heart attack or heart
complication can help decide how to best proceed with your
care in the Emergency Department.

L 2

3 Your Personal Risk Evaluation

If a second Troponin blood test and ECG are both negative,
your risk of having a heart attack or heart complication
within the next 30 days can be determined by comparing
you to people with similar factors* who also came to an
Emergency Department with chest pain.

4 The Next Step

Another ECG and Troponin blood test should be repeated 2
to 3 hours after your initial blood test, and if they are also
negative, your Emergency Department Provider and you
may both decide that you could be discharged to home, and
recommend you follow up with a primary care provider or
cardiologist.

If you refuse, and go home before a second set of tests,
your risk for a heart attack may be doubled, up to 2 out of
every 100 patients.

=
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Notes:

This shared decision tool was intended to help you understand your Personal Risk Evaluation.
Even though you might be going home, you need to understand the importance of following up with your

primary provider, or a cardiologist within 1 week.

If your chest pain or heart related symptoms return or worsen, you should call 911 or return to the

Emergency Department immediately.




What To Expect Next?

. 4

1 Your Chest Pain Diagnhosis

Initial testing has NOT shown any evidence of a heart
attack. This is based on a blood test, an electrocardiogram
(ECG), your exam, and your risk factors.*

It is recommended that a repeat blood test (Troponin),
and electrocardiogram (ECG) both be performed
approximately 2 to 3 hours after initial tests to further
rule out a heart attack, and possibly again 3 hours later.
However, even if everything today is normal, your chest
pain may still be an early warning sign of a possible
FUTURE heart attack or heart complication.

For Chest Pain patients whom:
Initial ECG and Troponin are negative, and

HEART Score* is Moderate Risk

Of every 100 people with factors* like yours who came to the
Emergency Department with chest pain, and had 2 negative ECG
and Troponin tests

...within 30 days of their Emergency Department visit:

13 had a heart attack
or a heart complication.

Q’ ' While 87 did not.

*Factors used to determine your risk:

History

ECG

Age

Risk Factors for Heart Disease
Troponin

2 Further Evaluation

Further evaluation and testing will help check if your heart is
working correctly.

Understanding your risk of having a heart attack or heart
complication can help decide how to best proceed with your
care in the Emergency Department.

A 4

3 Your Personal Risk Evaluation

If your second Troponin blood test and ECG are both
negative, your risk of having a heart attack or heart
complication within the next 30 days can be determined by
comparing you to people with similar factors* who also
came to an Emergency Department with chest pain.
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Notes:

4 The Next Step

You have a moderate (intermediate) risk of a heart attack or
complication in the near future.

Your Emergency Department Provider may want you to
agree to stay for observation and further testing.

If you decline repeated tests and go home now, your
current risk for a heart attack may be even greater than 13
out of 100 patients.

This shared decision tool was intended to help you understand your Personal Risk Evaluation.
Further observation and testing may be necessary during this visit to the Emergency Department.

If you do end up going home, you may still need further testing as an out-patient.

You need to understand the importance of following up with your primary provider, or a cardiologist,
hopefully within 1 week, or whatever is recommended by your Emergency Department Provider.

If you do end up going home, and your chest pain or heart related symptoms return or worsen, you

should call 911 or return to the Emergency Department immediately.




Wh at To Expect Next? For Chest Pain patients whom:

Initial ECG and Troponin are negative, and

‘ HEART Score*is High Risk
1 Your Chest Pain Diagnhosis Of every 100 people with factors* like yours who came to the *Factors used to determine your risk:
Our testing so far has NOT shown any evidence of a heart Emergency Department with chest pain, and had 2 negative ECG History
attack. This is based on a blood test, an electrocardiogram and Troponin tests ECG
(ECG), your exam, and your risk factors.* ...within 30 days of their Emergency Department visit: Age _
It is recommended that a repeat blood test (Troponin), ?Li‘;jﬁﬁ“’rs for Heart Disease
and electrocardiogram (ECG) both be performed 50 had a heart attack While 50 did not.
approximately 2 to 3 hours after initial tests to further Q’ or a heart complication. '

rule out a heart attack, and likely again 3 hours later.

However, even if everything today is normal, your chest

pain may still be an early warning sign of a possible v Q’ " V " " v " " Q’ Notes:

FUTURE heart attack or heart complication.

¥ VOIOVOOOOOOLOO

2 Further Evaluation v v v Q’ V Q’ v Q’ Q’ Q’

Further evaluation and testing will help check if your heart is

i o A AL L AL L
Understanding your risk of having a heart attack or heart

complication can help decide how to best proceed with your

care in the Emergency Department. Q’ Q’ Q’ Q’ v Q’ Q’ Q’ Q’ Q’

4 YoVvVVYVVYVYVVYVYVVVY

3 Your Personal Risk Evaluation ' ' ' ' ' ' ' ' ' '
If your second Troponin blood test and ECG are both

negative, your risk of having a heart attack or heart

complication within the next 30 days can be determined by ' ' ' ' ' ' ' ' ' '
comparing you to people with similar factors* who also

came to an Emergency Department with chest pain. ' ' ' ' ' ' ' ' ' '

L B @ e G G @ G G

4 The Next Step This shared decision tool was intended to help you understand your Personal Risk Evaluation.

You have a high risk of a heart attack or complication in the Further observation and testing may be necessary during this visit to the Emergency Department.
near future. If you do end up going home, you may still need further testing as an out-patient.

Your Emergency Department Provider will likely »' You need to understand the importance of following up with your primary provider, or a cardiologist,

recommend you stay for observation and further testing.
If you decline repeated tests and go home now, your
current risk for a heart attack may be even greater than 50 If you do end up going home, and your chest pain or heart related symptoms return or worsen, you
out of every 100 patients. should call 911 or return to the Emergency Department immediately.

hopefully within 1 week, or whatever is recommended by your Emergency Department Provider.




Minnesota ED Chest Pain Protocol ¢—

... forPatients Presenting to an Emergency Departmert
with ChestPain or Equivalent Symptams of a Potential Acute Coronany Syndrome (A CS)

aka. “Guideline”

Obtain STAT 12-Lead ECG and 1% blood draw for Serum Tropanin level

- Repeat 12-Lead ECG immediately if symptoms change
Once the first Troponinis resulted | calculate the HEART Score®

- IFECG ar Troponinis positive for ACS, patient is no longer low risk, follow appropriate ACS protocols

If the Heart Score is 0-3, patient is considered | ow Risk:
- Usze the Low Risk Shared Decision-Making Tool™
. - Inform patient at this point, there is 2 1.7% risk of an adverse cardiac event in the next 4-6 weeks
- Advise patient to stay for another Troponin and ECG at hour 2 of ED admission
If second Troponin and EC(G are negative:
- Inform the patient that now there is a 0.6% risk of an adverse cardiac event in the next 4 weeks
- Advise that patient can be ruled out for ACS without 3 stress test
- Advise patient to follow up with a provider within 1 week, or perlocal standard of care
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If the Heart Score is 46, patient is considered Moderate Risk:

— - Usze the Moderate Risk Shared Decision-haking Tool™

h__/ - Inform patient at this point there is a 13% risk of an adverse cardiac event inthe next 4-6 weeks
- Advise patient to be admitted for obsery ation

- Obtain serial ECG's and Troponins at hours 3 and B

- Evaluate need faradmission aor a provocative cardiac Stress Test within the next 72 hours

- Follow appropriate ACS protocols, depending on finding s
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If the Heart Score is 7-10, patient is considered High Bisk:
- Use the High Risk Shared Decision-Making Tool™
l. - Inform patient at this point there is at least a 50% risk of an adverse cardiac event
in the next 4-6 weeks
- Advize patient to be admitted to PC| capable hospital and follow appropriate ACS protocols
- Obtain serial ECG's and Troponins at hours 3 and 6
- Post Cardiology for consult
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*If EPIC availahle, canuse Dot-Phrase:".heartscore”
If EPIC availahle, canlinkto ChestPain Shared Decision-Making Tools
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Essentia Health / St. Mary’s Medical Center — Duluth, MN

% Patients with Documented Heart Score and LOS
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Essentia Health / St. Mary’s Medical Center — Duluth, MN

Admissions Before Implementing Guideline & After:

% Admitted from SMMC ED % Admitted from SMMC ED
Low Risk Chest Pain Low Risk Chest Pain

an 30

25 25

20 20

15

New Low Risk
Chest Pain Plan
Go-Live January

10

R @Qﬁ é‘f\y o G
3 K = o e <F Dec-18 lan-19 Feh-13 hdar-19 Apr-19 May-19

6-Month Trend of Improvement!
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This 1s Just a Guide!

* Physician adherence realistically will not be 100%

* Physician discretion and decision making trumps
anything on these tools

« The HEART Score is not perfect, but is arguably the
most current validated and medically defensible tool

avallable



(Minnesuta Chest Pain / Acute Coronary Syndrome “Tml-l’iit‘)

Patient with Chest Pain
Or Potential
Acute Coronary Syndrome

STEMI,
Non-STEMI,

Chest Pain
?

Follow MM Follow MN Follow MN
STEMI Non-STEMI ED Chest Pain
Guideline Guideline Guideline

Aggnciption Minneceola Misson Lifsina™ Weorkgroug, This information is imendad only a8 a ouidelne. Plesss g se your Desi jedoament o newly
publishad lilEmyre inths reatment of patienls. The Minnesola Department of Feathis not e sporsbis dor inscouranes contained heen. 127

Final Dwafe; Jurw 137, 2018
This ACS/Crest Pain "Toal-Kit" was crated with coordiration from the Mimnesota Degatment of Heash, in coquncion with the American Hear
P resporsibElly B assumad for damsg es of kabilies ansing from accsacy, canlent aimor, o emisson




Minnesota Non-STEMI Guideline FinalDraft6.12.18

Patient meets any of the following criteria
« HEART Score of 7-10

« ST depression ordynamic T-wave inversion strongly suspicious forischemia
« (Otherwise identified Non-5T elevation acute coronary syndrome (Non-STEMI)

Nexts
« Admit to CCU or appropriste unit with cardiac telemetry (may reguire transfer)
- Consider Cardiology consult

Ifedications

« Start adjunctive treatments (as indicated/if no contraindications):
o Aspirin 324 mg PO (give suppository if unable to take PO)
o Ticagrelor 180 mg PO ar Clopidogrel 600 mg PO (loading doses)
= (Prasugrel 60 mg PO could also be considered, but note warnings®)
o Heparin 60 Units/kg {max 4,000 Units) IV bolus
o Heparin 12 Units/kg/fr (max 1,000 Unitsdhr) 1Y infusion
« (Other medicafions as indicaied per institutional AM| order set

Assess Criteria for Eany invasive Strate thiab

High-risk features & patient a candidaie forinvasive angiography (PCI)?
Persistent or recurrent symptoms?

Mew ST-segment depression and positive serum Troponin(s)?
Depressed LY functiona study that suggests multi-vessel CAD?
Hemodynamic instability orvT?

l_|gmimgmnmm|_l

UEarw Invasive Strateqy (Cath Lab)
e Prepare for Cath Lab

- Transfer if necessary by ground armbulance

Ak transters shoukd be reserved for STEMI)

o Insert 2 large bore peripheral saline lock IV's in left arm
e Continue adjunctive treatments as above
e Consult Cardiology for additional treatments

- (i.e. Beta-Blocker, Mitro, Morphine, 02, etc.)

IfCABG surgery is required

« Continue Aspirin

« Consult CT surgeon about stopping other therapies
and timing (i.e. when to hold antiplatelet)

.J Ischemia-Guided Strategy (Medical Therapyi
o Continue adjunctive treatments as indicated
» Continue serum Troponing g 3 hours x 3
e Continue seral ECG's
- Repeat PRN for recurmingfworsening symptoms
« Obtain cardiac imaging study
- Consult Cardiology for approprate test
- (i.e. Echocardiography, CTA, Radionuclide, etc)

If therapy not effective, or pending results of imaging
study, reconsider if Invasive Strategy (Cath Lab)would be
appropriate

P2Y 12 inhibitor Maintenance Dosing & Considerations
Ticagrelor 90 mg PO twice daily or

Clopidogrel 75 mg once daily or

Prasugrel* 10 mg PO once daly (S5 mg if = 60 ko)

Continue upto 12 months if medicaly treated
o Continue atleast 12 months I treated with drug eluting stent,
or per Cardiologist discretion
= |f switching to a different P21 2 inhibitor, consider a full
loading dose atthe time the next dose would be due
Do MOT use If history of stroke or TIA
Avoidin patientsz TSyo or = B0 kg
Do NOT start if patient likeby to undergo urgent CABG

LateHospitalPosthospital Care
« Aspirin 81 mg PO once daiky
« ACE inhibitor or ARB
« BetaBlocker
« High Intensity Statin
« P2¥12 inhibitor per Cardiology
« Cardiac Renab Referral

Thie Guideline & & part ofthe ACS/Chezt Pain "Took K created with
coordination from the Minnesota Department of Haalth, in conpunction
with the Amedcan Heart Association Minnesota hission: Liebne ™
Wokgroup. This information & infended only as a guideline. Please use
wour best judgement or newhy publshed liberatune in the treatment of
patients. The Minnesota epardment of Heakh & notresponsible for
mnaccuracies contained herein, Mo responsibilty B assumed for
damages of kabiities arEing from acouracy, content eror, of omiEsion.
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Minnesota Non-STEMI Guideline - Flowchart

+ HEART Scere of 7-10
« ST depression or dynamic T-wave inversion strongly suspicious for ischemia
s Olharsdse icdentified MNon-ST elevation acule caronary syndrorme

.

= Admit to COU or appropriate unit with cardiac telemetry {may require transfer)
+ Consider Cardialogy consull
» Start adjunctive treatments (a8 indicated!if no contraindications):

o Aspinn 324 mg PO (give suppository if unabie to take PO

o Tuzagralor 180 mg PO ar Clopidogrel 800 mg PO (loading doses)

- {Prasugrel &0 mg PO could also be considersd, but note contraind cations )

o Heparin &0 Unitag (max 4,000 Units) IV bolus

o Heparn 12 Unitskgthr {max 1,000 Units/hr) IV infusion

o Other medications & indicated per institutional AMI arder set

Ao 3 Sl FOF ol VI SIVE o = B L35 1l L
High-risk features and patient a candidate for invasive angiography (PG
Persistent or recurent symploms?

Menw ST-segment depression and positive serem Troponin(s)?

Depressed LV functional study that suggests multi-vessel CAD?
Hemodynamic imstabdity or VT?

" & & & @

Choose
Treatrrent

« Continue adunctive treatmaents as indcated
» Continue serum Troponins q 3 hours x 3
» Caontinue senal ECG's
- Repeal PRN for recurring or warsaning symptoms
= Oibtain cardiac imaging study
- Consult Cardiology for approprate test
- {i.e. Echocardiography, CTA, Radicnudide, dc.)

Prepare for Cath Lab
- Transfer i necassary by ground ambulance
(A fransfers showld be reserved for STEMI)
Insert 2 kange bore perpheral saling lock Vs in left amm
Continue adjunctive treatments as above
Consull Candialogy for additional treatments
- [i.e. Beta-Blocker, Nitro, Morphine, 02, elc, )

Reconsider
Urgent Anglography .
For Intended PCI mﬁ;ﬁiﬁf

Aszpirin 81 mg PO once daily
MCE inhibitor or ARB
Beta-Blocker
High Intensty Statin
P2¥12 inhibitar per Cardiology
- Up to 12 months if medically treated
- At least 12 months if treated with drug eluting stent (DES)
* Ticagralor 90 mg PO twice daily or
? Clopidogrel 75 mg once daily or
* Prasugrel 10 mg PO once daly (5 mg if = 60 kg)
+ I switching to a different P2Y12 inhibilor,
consider a full kbading doss at the time
the next dose would be due

= Continue Aspirin therapy

= Consult CT Surgeon about stopping
ather therapies and timing
- {i.e. when to hold antiplatelet)

= Don'tForget Cardiac Rehab Referral 11

Final Draft 6.12.18 IZ’
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Minnesota STEMI GUIDELINE

é m ‘ MISSION:

Minnesota Mission: Lifeline Statewide STEMI Interfacility Transfer Guideline LIFELINEL.,

IDENTIFY / CONFIRM STEMI ACTIVATE TRANSPORT ACTIVATE YOUR

=« Signs & Symptoms suspect for AMI| (Acute Myocardial Establish availability and INTERNAL STEMI ALERT
Infarction) — Duration = 15 minutes < 12 hours ETA of Air or Ground ALS Alert appropriate provider(s)

« ST Elevation as defined by diagnostic criteria on pg. 2 E’:‘:‘:f: :r:zrgc:i;y; il and team members

e Pre-Hospital STEMI confirmed by 12 L ECG trained ALS EMS P s 5
recognize ST segment elevation of 2 1 mm in 2 contiguous E EMC (firs: ESTABLISH KEY TIMES:

leads, Confirmed Interpretation of STEMI transmitted, or ECG

Monitor interpretative statement infers: “Acute Myocardial Potential PCL:

Infarction” with pt, signs & symptoms suspect of AMI

| e—

Symptom Onset:

R First Medical Contact:
{Atlow approx. 20 min affer ETA to PCI Hospital:
arrival fo PG capable hospital

Estimated FMC to PCl = 120 minutes

Or FMC = 120 minutes. and one of the
following:

+  Fibrinclytic Ineligible

+* Resuscitated out-of-hospital cardiac
arrest patients whose initial ECG
shows STEMI

+ Evidence of either Cardiogenic Shock
or Acute Severe CHF

“Dio NOT give Lytlc/TNK!

Estimated FMC to PCI 120-180 minutes

«  Establish If Fibrinolytic appropriate {See
page 2 for cantraindicalions)
Goal: Door to Meedle < 30 minutes

=

b

Eor patients transferring to Abbait
NWIMHI utilizing Pharmaco-invasive
strategy, administer HALF-Dose THK IV
and transfer for PCI (Desing table pg. 2)

1H
= Aspirin 81 mg =4 chewed
{*Dose to achieve 324 mg)
+«  Heparin IV Boluz 60 Units/kg,
max 4,000 Units (Mo IV Heparin Drip)
«  Ticagrelor 180 mg PO
(I Ticagrelor nol available, then give
Clopidogrel 600 mg PO}

Eor all ages transferring nof utilizing
Phammaco-invasive strateqy proceed to
Full Dose Fibrinolytic Stralagy ﬂ

=

Aspirin 81 mg x4 chewead
{*Dose to achieve 324 mo)
+  Heparin IV Bolus 60 Units/kg,
max 4,000 Units (Mo IV Haparin Drip)
+  Clopidagrel 600 mg PO
+  TMK *HALF-Dose" IV

Estimated FMC te PCl >120 minutes

«  Establish if Fibrinolytic appropriate
(See page 2 for contraindications)
« Goal: Door to Needle < 30 minutes

“*Faor all ages transferred with an
estimated FMC to PCI = 180 minutes

Al

+  Aspirin 81 mg x 4 chewed
{*Doze to achieve 324 mg)

«  Heparin IV Bolus 60 Unitsfkg,
max 4,000 Units

«  Heparin IV Drip 12 Units/kg/hr,
max 1,000 Units/hr

For AGE = 75 years old:
»  Clopidogrel 300 mg PO
=  TNK “FULL-Dose" I\V*

For AGE > 75 years old
+ Clopidogrel 75 mg PO

*  THK “HALF-Dose” [V

¥

ACTIVATE CODE STEMI/ STEMI ALERT AT PCI HOSPITAL

(See Page 2 for phone #, or follow your regional STEM profocal)

Fax or Transmit ECG and ather pertinent records
{EMS reports, allergies, past madical history, eic.)

Top Patient Care Priorities:

Patient Care When Time Allows:

» Establish DNR / Resuscitation Status « Establish 2 large bore IV with Normal Saline @TKO | Left arm
«  Obtain vital signs and assess pain level on scale of 1-10 preferred)
«  Cardiac Monitor & altach hands-free daefibrillator pads «  Obtain Appropnate Labs: Troponin, CBC, Potassium, Creatinine,
« Eslablish Saline Leck - large bore needle (left arm preferred) FTIIMR, aPTT
+  Owygen PRN at 2 Limin and titrate to Sp02 = 90% «  Mitroglycernn 0.4 mg SL every 5 min or Nitropaste PREN for chest
«  fssess Allergies (Mote if reaction to IV Caontrast?) pain (hold for SBPF < 90)

«  Evaluate if eractile dysfunction or pulmaonary hypertension
MNotes: medications taken in the past 48 hours including: Sildenafil

(Viagra, Revatio), Vardenafil {Levitra, Staxyn), Avanafil (Stendra),
or Tadalafil (Cialis, Adcirca), and if so, hold nitrates for 48 hours

Page 1 of 2 Final Approved 10-2014
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Minnesota STEMI GUIDELINE

Mission: Lifeline Statewide STEMI Interfacility Transfer Guideline

Amerscan

Heart
Assocsabon.

MISSION:
LIFELINE

receiving centar is recommended

STEMI (ST Elevation Myocardial Infarction) Diagnostic Criteria:
s 5T elevation at the J point in at least 2 contiguous leads of 22 mm (0.2 mV) in men or 2 1.5 mm (0.15 mV) in women in leads V2-\'3

and'or of 2 1 mm (0. 1mV} in other contiguous chest leads or the limb leads
«  Signs & symptoms of discomfort suspact for AMI {Acute Myocardial Infarction) or STEMI with a duration = 15 minutes < 12 haurs
= Although new, or presumably new, LBBE at presentation ocours infraquently and may interfere with ST-alevation analysis, cara should
be exercisad in not considering this an acute myoacardial infarction (M1) in isolation...If in doubt, immediate consultation with PCI

«  ECG demonstrates evidenca of 5T deprassion suspect of a Posterar M1, consult with PCI receiving canfer
« Ifinitial ECG is not diagnostic but suspicion is high for STEMI, obtain serial 12 Lead ECG's at 5-10 minute intervals

ABSOLUTE CONTRAINDICATIONS FOR FIBRINOLYSIS — . STEMI Fax if fo
Destination Primary PCl Receiving A o
CITY H ital Activation Records:
s Chest Pain / Symptom Onset > 12 hours ospita Phone #:
+  Suspected aortic dissection Bemidji MN Sanford Health 218-333-2222 216,333 6308
* Ay prior intracranial hemonhage Coon Rapids MM ite BAE-AZ2-0245 TEI-236-6330
«  Structural cersbral vascular lesion or malignant oon Rapids Marcy Hospital 1-866-922- 3-236-690
intracranial meoplasm Duluth MN 5t Luke's Haalth B00-306-2035 218-248-5180
= Any active bleeding (excluding menses) -
. | fie £lrake within 3 menilhs Duluth MN EEISEI!'IEIE Sl Mary's ATT-TAE-454 218-TAE-4248
«  Significant closed-head or facial trauma within 3 months Edina MN Fairview Southdale 952-524-8000 952-524-5545
= Pregnancy Fargo ND Essentia Health 701 -354-5401 01 -354-5405
TO1-234-6304 or
Fargo ND Sanford Health 1-B77-647.1225 701-234-7203
RELATIVE CONTRAINDICATIONS FOR FIBRINOLYSIS | | EauClaire Wl | Mayo Ciinic Health e
Eau Claire Wl Sacred Heart Hospital AT7-T17-4565 T15-T17-4872
«  Chesl Pain / Symplom Onsal = 6 howrs. T01-TAO-5206 o
«  Cument use of aral anticosgulants Grand Forks ND Altru Health System 1554258781 701 -Tap-10a7
(Warfarin, Dabigatran, Rivarcxaban, Apixaban, elc.) La Crosse Wi Gundersen 1-B00.527-1200 A0 T75-4 802
= Uncontrolled hypertension on presentation Tiospiial 507585
{SBF = 180 or DBF > 90 mmHg) Mankato MN Maya Clinic Heallh 5777 SO7-195-6218
. History of ischemic stroke more than 3 months, dementia, or EMS 507-385-2E10
kncwn intracranial pathelogy neot covered in contraindications Minneapolis MM | Abbatt MW 1 MHI 612-B63-3811 8BA-TE4-5216
«  Traumalic or profonged CPR (over 10 minubes) iAo R RET]
: ESNT ?[li:?::a‘fﬂ&:t:;!ﬁt 3-‘.";;::;5': 24 wosks) Minneapolis MN Hennepin County 6138734262 ar B2 8044200
g Minneapolis MM L of MM, - Fairiew 6122732500 6122732645
Robinsdale MN Morth Memarial 7E3-581-9700 7E3-581-97T1
- Rochester MN Mayo St Mary's S07-256-2810 EO7-266-5180
Tenecteplase (TNKase) Dosing Chart v Lk -
Pl Weiaht S FULLDOSE = 1 -~ HALF DOSE = 5t. Cloud MKN CentraCare Health ATF-TE3-64T2 330-255-5845
T e = L St. Louis Park MN | Methodist 962.893.0330 962.897.6540
59 kg or less 30 mg=EmL 5 mg=3 mil -
B0 - 60 kg % mg =7 mL 18 mg= 3.5 mL 5t. Paul MN Reegions 651-254-3307 651-254-6073
70 - 9 kg 40 mg =8 mL 20 mg= 4 ml 5t. Paul MN 51 Joseph's Heallh East 6513323348 651-F32-3838
B0 - B9 kg &S mg=9mlL img=4.5ml St. Paul MN United Hospital 512418755 £5124 15396
= 5 =5 m -
Dkgormore | S0mg=10mL Smgsomt Sioux Falls 5D fwera Hear Hospital B05-977-T000 B05-977-7108
Sioux Falls 5D Avera Mokennan B05-322-2000 B05-322-2030
Notes: Sioux Falls S0 | Sanford Health B05-SIS-A0 0 | gus-3an-1578
Watertown 5D Prairie Lakes Health A05-RA2-TR1D A05-RA2-7870
{Other)
(Other)

AHA Mission: Lifeline STEM| Recommendations:
FMC (First Medical Contact)-to-First ECG time < 10 minutes unless pre-hospital ECG obtained
Al eligible STEMI patients receiving a Reperfusion Therapy (Primary PCI or fibrinalysis)
Fibrinclytic eligible STEM| patients with Door-to-Needle time < 30 minutes
Primary PCI aligible patients transferred to a PCI receiving canter with referring center Door in- Door out {Length of Stay) = 45 min
Referring Canter ED or Pre-Hospital First Medical Contact-to-PCI time = 120 minutes (including fransport time)
All STEMI patients without a coniraindication receiving Aspirin prior to referring center ED discharge

Page 2 of 2 —Final Approved 10-20714
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« American | MISSION:
Heart on. | LIFELINE

life is wihw™

Minnesota Mission: Lifeline EMS STEMI Transport Guideline

Obtain 12 L ECG with Initial Assessment & Vital Signs

Goal: First Medical contact to ECG < 10 min, Scene time: < 15 minutes
-to provide early identification and pre-hospital arrval notification for suspected myocardial infarction or STEMI.

Chest pain, pressure, tightness or persistent discomfort above the waist in pts. > 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

MNew onset stroke symptoms (< 24 hours old)

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

ROSC (retum of spontaneous circulation) post cardiac arrest

Recent Cocaine, stimulant and/or other lllicit drug use (patients of any age)

If initial ECG is not diagnostic but suspicion remains high for ACS (acute coronary syndrome) and symptoms persist, obtain
seral ECG's at 5-10 minute intervals

Pre- Hospital STEMI ALERT Activation Criteria:
Goal: Identify potential ACS patents, Recognize STEMI, Alert Receiving Facility

Activate STEMI Alert when any ohe or more of the following criteria are met and patient demonstrates signs & symptoms suspect
of (AMI) acute myocardial infarction as described above with a duration of >15 minutes <24 hours

1. EMS personnel trained in 12 L ECG interpretation recognize ST segment elevation of = 1 mm in 2 contiguous leads
2. Interpretation of ECG transmitted and reviewed by a provider (Physician, NP, PA) confimed to be diagnostic of STEMI
3. 12 Lead ECG Monitor Algorithm Interpretative statement reads: “Acute Myocardial Infarction”

Determine Transport Destination

« Transport time estimated to be < 60 minutes « Transport time estimated to be > 60 minutes
Goal FMC to PCI < 120 minutes Goal Door to Thrombolysis administration < 30 min

«  Notify medical control of STEMI and consider «  Notify medical control and consider transport to the
transport via the most expedient method closest appropriate non-PCI capable referring hospital for
available to the nearest PCI Capable Receiving possible thrombolytic therapy and subsequent urgent
Hospital for Primary PCI. transfer to a PCI Capable Receiving Facility for

+ Activate STEMI Alert at receiving facility and reperfusion.
transmit 12 L ECG as able + |nitiate thrombolytic contraindication checklist per
+ Consider Air Transport protocol

+ Activate STEMI Alert at receiving facility and transmit
12 L ECG as able for provider confirmation
« Consider Air Transport

Diversion Criteria
If patient demonstrates instability and/or has any one of the following criteria that may require ED evaluation and treatment by a
practitioner proceed to nearest appropriate hospital:
& Symptoms suggestive of acute stroke or neurclogical evaluation
+ Respiratory or Circulatory Instability
+«  Chest frauma or MVC victims
+ DNR Status

= Consider Left Bundle Branch Block
(version revised 4/2015)
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< fmerican MISSION:
@ heart | LFEONE

life is why™
BLS & ALS
+« Administer Oxygen to maintain SpO2 92% - 94% titrate as needed starting at 2 LPM per nasal cannula
* Obtain Systolic/Diastolic blood pressure (BP) in both amms
+ Administer Chewable Aspirin 81 mg x 4 by mouth
« Evaluate if Erectile Dysfunction or Pulmonary hypertension medications taken in the past 24 hours including: Sildenafil

(Viagra, Revatio), Vardenafil (Levitra, Staxyn), or Avanafil (Stendra), Tadalafil (Cialis, Adcirca). Hold nitrates for 48 hours
following the last dose
+ 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 < 90.
BLS only: Request ALS Intercept per local protocol (if transport time exceeds 15 min)
Establish large bore IV Access (L) upper extremity preferred. Establish a 2nd IV line as time allows.

X
—
T e

If available consider:
o Ticagrelor (Brilinta) 180 ma by mouth if transferring for PPCI with confirmation by PCI Receiving Facility and local
medical control per protocol *** Do Not Administer Both Clopidogrel and Ticagrelor
OR
o If Ticagrelor not available, then give Clopidogrel 600 mg by mouth if transferring for PPCI with confirmation by PCI
Receiving Facility and local medical control per protocol
« Heparin IV Bolus 60 Units/kg, max 4,000 Units (Mo IV Heparin Drip) if transfeming for PPCI after confirmation by PCI
Receiving Facility and local medical control per protocol
« Establish a Nitroglycerine I'V Drip if chest discomfort is unrelieved. Initiate @ 5 mcg/min & fitrate in increments of Smcg/min
every 5 minutes for chest discomfort per protocol. Maintain a systolic BP of =80 mm/Hg or greater. Hold nitrates as
indicated for crileria above.
* Administer Analgesia as needed per protocol

Documentation Reminders:

¥ Provide a printed copy of EMS Run Sheet, and 12 L ECG with Report to the receiving hospital ED staff
¥ Document Date and Time of:

o EMS dispatch, First Medical Patient Contact, Scene departure, STEMI alert requested
¥"  Document EMS agency number, and EMS run number

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

AHA Mission: Lifeline EMS Recognition Achievement Measures:
1. Percentage of patients with non-traumatic chest pain = 35 years, treated and transported by EMS who recelve a pre-
hospital 12-lead electrocardiogram
2. Percentage of STEMI patients treated and transported directly to a STEMI receiving center, with pre-hospital first medical
contact to device time < 90 minutes
3. Percentage of Iytic eligible STEMI patients treated and transported to a STEMI referring hospital for thrombolytic therapy
with a door to administration time < 30 minutes

(version reviewed 4-2015)
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Obtain 12 Lead ECG

EMS STEMI

Mission:Lifeline Minnesota
Transport Flowchart
{Final Draft: July-2015)

/ Suspected

F 3

with Initial Assessment & Vital Signs
(Goal: First Medical Contact to ECG = 10 min)

.

Provide All Additional
Treatments per Chest Pain
or Appropriate Protocols

.

\Cardiac Event

Pre-Hospital STEMI ALERT Activation Criteria:

Signs & symptoms suspect of AMI with duration = 15 min
but = 24 hrs, and one or mere are met):
1. ECG transmitted & reviewed by a provider
{Physician, NP, PA) confirmed to be diagnostic of STEMI
2. EMS personell trained in 12 L ECG interpretation recognize
ST elevation of = 1 mm in 2 contiguous Leads
3. 12-Lead ECG Moniter Algorithm Interpretative statement:
(ie. ** Acute Myocardial Infarction ***)

Determine Transport
Destination

—»-Consider Air Transport

BLS transport > 15 min

-Consider ALS Intercept if

If suspicion high for
ACS & symptoms
persist, continue
profocol freatments
and oblain serial
ECG’s at 5-10 minute
intervals

Mo

Tanspo
Time to PCI
Capable Hospital
< 60 min?

Motify medical control of STEMI ALERT
and consider transport to the closest
appropriate non-PCI capable referring
hospital...

...For possible Fibrinolytic therapy and/or
subsequent urgent transfer to a PCI
Capable Receiving Facility for reperfusion

Diversion Criteria:

Patient demonstrates instability and/or
has any one of the following criteria
that may require ED evaluation and
treatment by a practitioner:
- Symptoms suggestive of acute stroke

or neurclogical evaluation
- Respiratory or Circulatory Instability
- Chest trauma or MVC victims
- DNR Status
- Consider Left Bundle Branch Block

]

¥ |

fimaciaen MISSION:
asseciation. | LIFELINE]

Yes

-Motify medical control at
nearest appropriate PCI
Hospital of STEMI ALERT

-Request Cath Lab Activation

-Consider transport via the

most expedient ALS method
available for Primary PCI

! Document Date and Time of- |

Instability
or Diversion
Criteria?

N

¥
Call PCI Hospital
with Patient Identifiers

/ Proceed to
\ PCI Hospital /

Documentation Reminders Upon Arrival at Hospital:
[ Provide a printed copy of EMS Run Sheet, & 12 L ECG
[ with Report to the receiving hospital staff.

-EMS dispatch
_/Proceed to Nearest | cFirst Medical Patient Contact
"\ Appropriate Hospitall | 12leadECG \

\ -Scene departure

| -STEMI alert requested

-Destination Armival.
-EMS agency number, and run number.




How the Minnesota STEMI Guideline has been adapted to the regional protocol

for the Duluth area...

DASH* STEMI Protocol for Inter-Hospital Transfer

“Duluth Area STEM! Hospitals: (Both Essentia/St. Mary’s & St. Luke's)

Please refer o the Minnesota STEMI Guideline for further information,

pr— MISSION
'0"'.._'..'.... LIFELINE),.

Adegtad in suppon of the 2014 Minnesota MiesionLifaling ™

DASH* STEMI Protocol for Inter-Hospital Transfer
*Duluth Area STEM! Hospitals: {Both St Mary's/Essenfia & 51 Luke's)
Plaasa rafer to tha Minnesota STEMI Guidsling for further information,

A

o
Adapled in support of the 2014 Minnesala Mission:Lileline™
Statewide STEMI Inder-Facility Transfer Guideline (Mov. 2073,

MISSIOM
UFELNE).

ar if transfarring to & PCI hospitsl o of Duluth (Page 1 of 2) Statewide STEMI Inter-Facilily Transfer Guideling (Moverbar 2078) or if tremsfarring to a PCI hoepdal outside of Duluth (Page 2 of 2]
IDENTIFY / DIAGNOSE STEMI (ST Elevation Myocardial Infarction) Diagnostic Criteria: ABS0LUTE CONTRADICATIONS FOR FBANOLYSI (TN I STEM Weight: kg | | Height e e
+ ST elevation at fhe J point in al least 2 contiguous leads of = 2 mm (0.2 mV) in men or 2 1.5 mm {0.15 m\) in women in leads V243 andlor of = 1 mm . 8 1 Pan ri{'"“:i“mw;* falrs
(0.0 v} in other contiguous chest leads or the imb leads . A:SW?"“? 20ric _“;E " Wadication Doss Timals] | Adminiatared
+  Signs & symptoms of discomfort suspect far AMI (Acute Myocardial Infarction) or STEMI with a duration > 15 minutes < 12 hours - Y prior intracranil hema - _ S— By (hitias] |
«  Although new , or presumably new , LBBE at presentation ocours infrequently and may interfere with ST-elevation analysis, care should be exercised in * "‘":l':m' ceretral vascuiar besicn or malignant irtracranial Aspirn (31 myg x 4) (Chew) Oral 24 my
nat considering this an acute myocardial infarction (MI) in isclation. . If in doubt, immediate consultation with PCI receiving center is recommended MEopiasm . T r1Briin o 15
*  Anyadive bleading (excluding mensas) iagrelar {Briintaj Oral {For ARCT anf) ™
s ECG demonstrales evidence of ST depression suspest of a Posteriar M. consull with PCI receiving center \ ¥ i ng | 5 ™ oo Fawb Ol
+  IFinitial ECG is not diagnostic but suspician is high for STEMI, obtain serial 12 Lead ECG's at 5-10 minute intervals *  lachemic stoke within 3 morrhs . opidugrel (Plavis) Ora ™
«  Significant closed-head or facial Irauma within 3 monihs Fieparn IV Balus E0 Ukg o
«  Pragran ' s i
ACTIVATE _WORT AIR TRANSPORT: Lifie Link Il 1-800-328-1377 ACTIVATE YOUR ESTABLISH KEY TIMES: RELATIVE :ur:g'mmwm|m|'|gus FOR FIERINDLYSIS: (THIK) IN STEMI lmax-i..ﬂm UI‘IIE:.I
Estabésh availabdity and ETA Morth Alr  1-800-247-0225 INTERNAL STEMI ALERT ?mPﬁg‘dCfﬁk e = Chast Pain/ Symptam Onsat = & haurs Hr::':;g :.Tﬂﬁ:lﬁm 12 Ukphr e
of Alr or Ground ALS EMS for , Aert appropriate provider(s) irst Medical Gortact 3 »  Cument use of aral anticoagulants !
Inter-Facility Transfer to GROUND TRANSPORT: and leam members ETA to: Duluth PCI Hospital: [Wartarin, Dabigatran, Rivaraxaban, Apisehan, Edoxeban, el 1;7&“;‘:;‘“9?]5'”
Primary FCI Hospital #  Uncontrollsd hypartansion on presentation 52 s15W X
Hall Doge for AGE = 75 yo mg = mL)
= [SBP =180 or DBP = 80 mmHa) * Do el gve Bl i L5 (TN
s Hislory af ischernis stroke more han 3 monihs, demenlia, or . ; i
Choose Estimate First Medical Contact (FMC) to Potential PCI: known Intracranial paology ot covered in cantraindications Nilmgﬂr‘;;:guﬁi:;marﬁmmmr —
| - | {Afaw approvimatsiy 20 min aftar amval in Dubith fo PCI| o Traumatic or prolonged CPR favar 10 mirules) : k
Primary PCI or Fibrinoclysis I';‘ms’dar.i‘.‘_’t‘.'mpos&tuh nm‘m I‘2|5'mw_m‘as.'-'_ ) o Mo surgery within last 3 weeks Nitroglycesin IV megmin
l’ I, is pathent & good candidale for Fibrinalysis «  Recentinkemal blaedng (within last 24 weeks) Morphing Sulfate [V mg
; . P Diazepam (Valium) Oral or [V m3
Primary PCI: Estimated FMC to PCI S 120 minutes Fibrinolysis: Estimated EMC to PC1 >120 minutes DOndanseiron [Zofran] Oral or IV T
Or FMC = 120 minutes, and one of the following: o ] ] Tenecteplase (TNKase) Dosing Chart
»  Establish if Fibrinalytic appropriate Patient Weight | ~* FULL.DOSE ~ | ~* HALF DDSE - Matoproiol 25 mg or S0 mg Oral ™
«  Inappropriate for Fibrinolytic (See page 2 for contraindications) 1T - = — T T T Metoprolol 2.5 mg ar 5 mg IV mg
«  Resuscitaled out-of-hospital cardiac arest patients whose initial +  Goal: Door to Needle < 30 minutes ED!-‘;E: :;'s = ::; = ml. T ji e
ECG shows STEMI 18 m
- -7 mg= M mg=4r
«  Evidence of either Cardicgenic Shock or Acule Sevare CHF Aspirin 81 mg x 4 chewed = 324 mg g Bg :; g:; = g 2:.- 3 :"::— : "J":"'L
“*Do NOT give Lytic/ TNK! Heparin IV Bolus 60 Units/kg, max 4,000 Units S0 kg armore | S0mg = 10 mL = mg=5 mL )
Hepann IV Drp 12 Units/kg/hr, max 1,000 Units/hr '
Aspiin 81 mg x4 chewnd = 324 mg ars old CONTRAINDICATION FOR METOPROLOL

Ticagrelor 180 mg PO
{If Ticagrelor not available, then give Clopidogre! 600 mg PO)
Heparin IV Bolus 60 Units/&g, max 4,000 Units (No IV Drip)

For AGE > 75 years old
Clopidogrel 75 mg PO
THK “HALF-Dose” IV

For AGE S 75

THK “Full-Dose™ IV

Do niok geee: if any of tha following: Signs of heart fallurg o shock, heart rale s than B
L or more Han 110 Bpm, systole biood pressun: less han 120 mmHg. sscond o Tird
degres heart block, asthma, or reacive anvay dissase.

¥

3

Clopidogrel 300 mg PO

Tenecteplase (TMKase) Dosing Chart

Patlent Welght | ** FULL-DOSE = | " HALF-DOSE
53 kg o1 less Hmg=5mL 1
Bl - B9 kg ¥mg=7 mL
70 - 79 kg 40 mg= 8 mL
BO - 59 kg 45 mg= 9 mL
2 kg o msre 5 mg =10 ml, 45 mg = 5 ml

01 EssentialSt. Mary's Call: 1-877-786-4944

Fax records to Cath Lab: 218-786-4248
Call nursing report & updated ETA: 1-877-T86-4944

O ST. LUKE'S Call: 218-249-4444
Fax records to: 218-249-3380
Call nursing report to SLH: 218-249-4444

]

AHA Mission: Lifeline STEMI Recommendations:
FMC (First Medical Contactte-First ECG time < 10 minutes unless pre-hospital ECG obtained
All eligible STEMI patients recerving a Reperfusion Therapy (Primary PCI or fibrinolysis)
Fibrinolytic eligible STEMI patients with Door-to-Needle tima < 30 minutes
Primary PCI eligible patients transferred to a PC| receiving center with referring center Door in- Door out {Length of Stay) = 45 min
Referring Center ED or Pre-Hospital First Medical Contact-to-PCl time < 120 minutes (including transpont ime)
All STEMI patients without & contraindication receiving Aspirin prior to referring center ED discharge

TRANEPORAT PATIENT AE S00M AS POSSIBLE!
Faw or Tearesmit ECG and othar periinem records
MG rapots, TS, Daet modval Risdiey, o

Top Patient Care Priorities:

Establsn DMR/ Assusclibon S

Dbtain vilal g and mesess pein ksl on seain el 1-10
Carflac Wondoe & atiash hands-free defbellator pads.
Estabisn Sabre Lock - large bona nessi [Laf amm prelened,
Cwygen PRK 1 2 Limin and Frate o Spll2 » 80%

Az, fliergies iMote F reaction i IV Conrant )

Patient Care When Time Allows:

Ertabiish Jnel large bors [V with Korrred Selise STRD [ Lefl s prabmsd]

Oblain Agpropiple Labs: Taeponis, CEL, Ptissium, Crestining, FT! INA, 5FTT

MW TEN 04 Mg L Every 5 min o Maonas PAKOr chest pain [hok for SEP-< 90

Evabuale Herectie dysferciion or pulmonary typarinsicon medications (aken in e pasi 48 hous indeding:
Ehzenall (iagea, Revatka|, Vardena B (Levia, Btaeyn|, Svanall {Sendea), of Tadalafi [Cials, Adcked), and Fso
sk TRl for 46 B0irs

Fegianal Haspilal Name & Ciy:

Other Orders:

MO Signature: Dt

Please Document Times:
Chest Pain Cnset
Pre-Haspital (+) ECG fime (if available)
Regional Hospilal Arrival
Regional Hospital 19 ECG Time

[+) ECG Tirme (if 19 is negative)

Time Transport Called
STEMI Profocol Activation (PG Hospital 19 Called)
Time Transport Arrives
Regional Hospital Departure

e 03 RS

05 - O tn

RN to:

1.} Apply cardiac monitor
2.) Start (2) peripheral s (TKOsaling lock)
3.) Verify routing labs & medications were ordered

RN Indtigls:

Other dacumentation, labs, alesgles, o infammaticn

Copy All paperwork and send with patient
(ECG., Labs, Orders, efc.)

RN Mame(s):
Date:

RN Initials:

Patient Name:

DASH Profocl Approwed by SL Luke's & EssentalS1, Mary's - Cuent November, 2018

NURSE DOCUMENTATION
Regional Haspilal Mame: & City

Patient Name:

DAEH Protocol Approved by St Luke's & EssentiaSt Many's — Cumant: Novamber, 2048
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STEMI Patient Scenario...
5 am Snow-Storm Call For Chest Pain

...59 yo Male with extensive cardiac history

« 59 yo Male with extensive cardiac history, ICD, on Warfarin, continues to smoke
— Had Chest Pain and called 911
— VFD (Justin Root & Will Olson) responded

*YIRGINIA

s

FIRE DIFARIMIN]
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According to Will...

« The roads were pretty bad!

Essentia Health
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12-Lead Obtained Within 5 minutes (Great!)

Health




This is Why EMS Should Know How to Read a 12-Lead

ECG...

« Unable to send ECG due to connectivity issue with monitor

|
i
KEEP
CALM

AND

FIGURE IT OUT
YOURSELF

tia Health



OK, It’s a STEMI...What’s Next?

« Dispatched asked to check availability of air medical

 Life Link iii & North Memorial both unable to fly
— due to weather conditions

~ .»> SNOW FORE

SATURDAY-SUNDAY

Baudett
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72 American | MISSION:
“m, LIFELINE),.

life is why~

BLSEALS

* Administer Oxygen to maintain SpO2 92% - 94% litrate as needed starting at 2 LPM per nasal cannula

« Obtain Systolic/Diastolic blood pressure (BP) in both ams

e Administer Chewable Aspirin 81 mg x 4 by mouth

« Evaluate if Erectile Dysfunction or Pulmonary hypertension medications taken in the past 24 hours including: Sildenafil
(Viagra, Revatio), Vardenafil (Levitra, Staxyn), or Avanafil (Stendra), Tadalafil (Cialis, Adcirca). Hold nitrates for 48 hours
following the last dose

« 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 < 90

BLS only: Request ALS Intercept per local protocol (if transport time exceeds 15 min)

Estabiish large bore IV Access (L) upper extremity preferred. Establish a 2nd IV line as time allows

If available consider:
> Ticagrelor (Brilinta) 180 mg by mouth if transferring for PPCI with confirmation by PCI Receiving Facility and local
medical control per protocol *** Do Not Administer Both Clopidogrel and Ticagrelor

° P 1 . OR
t g Ive n . > If Ticagrelor not available, then give Clopidogrel 600 mg by mouth if transferring for PPCI with confirmation by PCI
Receiving Facility and local medical control per protocol
e Heparin IV Bolus 60 Units/kg, max 4,000 Units (No IV Heparin Drip) if transferring for PPCI after confirmation by PCI

_ 3 2 4 m A S A P O Receiving Facility and local medical control per protocol
g « Establish a Nitroglycerine IV Drip if chest discomfort is unrelieved. Initiate @ 5 mcg/min & titrate in increments of Smcg/min

every 5 minutes for chest discomfort per protocol. Maintain a systolic BP of >90 mmvHg or greater. Hold nitrates as
indicated for crtieria above

— 0.4 mg Nitro tab SL ¢ Aaminstr Anges:a 35 needed per oo
— 180 mg Ticagrelor PO

* Venous access obtained in pts Left AC using an 18 g cath
— 4000 Unit bolus of Heparin IV

« Pt helped downstairs to waiting cot where he was buckled then
moved to and secured in ambulance.

* Once in ambulance transport started and cath lab activated at

Essentia Health / St. Mary’s -
\\/ Essentia Health

Here with you



En-Route to St. Mary’s with a STEMI...

« Patient stated his pain remained a 7/10

« Pt started on Nitro drip at 10 mcg/min

« Pt said he had no relief after approximately 5 min

 Nitro drip increased to 15 mcg/min

e Pain went to 5/10

* Repeat 12 lead obtained...had minor decrease in ST elevation

\\/ Essentia Health

Here with you



5 am Call For Chest Pain

...59 yo Male with extensive cardiac history

* |n the Cath Lab, Dr. Worden first stented the Left Circumflex, and then the Obtuse
Marginal

« First Medical Contact Time to PCI was only 93 minutes!

— Discharged home the next day

\\/ Essentia Health
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CATH LAB FINDINGS:

Stent Left Circumflex &
2nd Obtuse Marginal

12 - Lead ECG Post - PCI

» Health




You did say the roads were,
“Pretty Bad”?

e 66 miles In 53 minutes...

— Average 74.72 miles per hour
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Nice Job Will & Justin!

Goliiclap
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Let’s Look At The Times...

(66 miles)

%Vm:"t:' 911 Calito | EMS Dispatch to |[EMS En Route to| EMS 1st Contact E?g::gj"gr EMS Call for e e
911 Call EMS Dispatch | EMS En Route to 12-Lead ECG STEMI Activation to S T ATl a8

(min) (Goal 10 min) Attontion Depart Scene SMMC

1 ‘ 5 14 -2 17 ' 53

(min)
34

SMMC Door to EMS first medical Symptom
Device time (step| Lo L2 R | contact to device (P2 () ECTION S0 O e | Omsetto | o B} CEED
3EMS) me to (Goal < 90 min) vice Time vice time Dovice fine sion Time
23 93 88 98 132 14

* VIRGINIA

a Health
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Local STEMI Research

Less Lytics, Less Critics:
Impact of Reducing
Fibrinolytic Use on
Outcomes in a Large Rural
ST-Elevation Myocardial
Infarction Program

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

"University of Minnesota Medical School, Duluth, MN;
2Essentia Health Heart and Vascular Center, Duluth, MM

Essentia Health

Supinski, Mullvain, Regal, Benziger; Less Lytics, Less Critics: Impact of Reducing Fibrinolytic Use on Outcomes in a Large Rural ST-Elevation Herewith you

Myocardial Infarction Program. Poster Presentation at ACC.21 (May 15-17, 2021) Pending publication in the American Journal of Cardiology



DISCUSSION

This study supporis the translation of current STEMI care guidelines from a
ceiling of 90-minutes fime to PPCI to 120-minutes, allowing for more patients
to reach a PCI capable hospital and receive the supenor PPCI treatment. This
is especially applicable in large rural systems such as the Essentia Health
System in northern Minnesota and Norih Dakota

Less Lytics, Less Critics:
Impact of Reducing
Fibrinolytic Use on
Outcomes in a Large Rural - - -
ST-Elevation Myocardial Noninferior survival and
Infarction Program decreased readmission rates | Bt

David Supinski', Richard Mullvain? Ron Regal?, SUDportS our pFOtOC()l to deliver i I I ' ‘ ‘ ‘ ‘ |

Catherine Benziger?

Wniversity of Minnesota Medical School, Duluth, MN; PPCI tO more patlents In a Iarge

2Essentia Health Heart and Vascular Center, Duluth, MN

rural health system despite
extended times to treatment.

BACKGROUND

The ST-elevation myocardial infarcfion (STEMI) guidelines

Monsignificant differences were found The percentage of patients treated

recommend a mixed treatment strategy - primary percutaneous Eem;nalTh::I ﬁ;:igruﬂr;ﬂ::[l:er?vt;z eci ?:;%Tﬂ:;gsa?aﬁﬁg:ﬁ%m
coranary intervention (PPCI) within 30-120 minutes or fibrinolytic rural patients with extended fimes and ~ 23.92% in 2009 to 6.13% in 2018,
‘n’:ﬁ';p;;'{frg:':r";fma: dﬁﬁ'ﬂf.,fa"ﬁ E'I_I‘h:gf {:r:;i]“; TEEJ;ET:: 120 distances to PCI and rural patients after the inifiation of the STEMI
reperfusion strategy and outcomes after im plementation of a Survival Plot Adjusted for All Covariates %T;HET;;';WM freatment with fransfer protocol.
comprehensive, large inter-facility transfer STEMI program. )
METHODS FIGURE 3 FIGURE 4
* Prospective observational cohort study
* All STEMI patients between 3/03/20098-5/2472019. o
» Data analysis using standard STEMI mefrics and cox regression %' .l p All canse Cardiac
method Kaplan-Meier survival curves for survival analysis, logistic - . * '.,,_. £ Readmizsion  Eeadmission
regressiun for mortality and readmission g | - v £ W
Results were adjusted for age and sex. 3 . e Rural 11.24% 8.33%
2 o gy T Fibrinclytics
RESULTS 3 o e
2011 (28.4% female, mean age 62.3 years.) STEM activations. = Rural PCT  8.68% 725%
* 1765 treated by the PPCI pathway, 246 times for the fibrinolytic
pathway. e
* Annual fibrinolytic use from 2009 to 2018 decreased from 23.92% —
to B.13%. i e : . \ . .
+ Rural patients receiving fibrinolytics had a hazard ratio of 1.06 (95% 3 4 5 Essentia Health's STEMI syslem_s of Hospﬁ;l gll—cause and c:a_ldlac related
Cl: 0.77-1.47) compared to Rural patient receiving PCI treatment, 1- Years of Survival care. The two PCl-capabie hospitals readmission rates afier discharge from
year survival rates were 0.37, (95% CI 0.84-0.90) and 0.88 (95% CI 1: Farther Away Lytics 244 : 12 z are located in Duluth, MM and Fargo, a STEMI.

2! Farther Away PCI 1064 204 B s MND. Each covers a large rural area,
with profocols encouraging urgent
transport for PPCI treatment of STEMI.

DISCLOSURE INFORMATION

Authors have no disclesures o report.
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To the team at Essentia Heslth 5t Mary's Cardiovascular Department, Essentia Institute of a H ea Ith

Rural Heslth, Duluth Medical School and others who confributed to this project.

0.&7-0.90) respectively.
* The 30-day readmission for rural patients in the PPCI protocol was
B8.7% compared to 11.2% in the fibrinclytic pathway.

CONCLUSION

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

Myocardial Infarction Program. Poster Presentation at ACC.21 (May 15-17, 2021) Pending publication in the American Journal of Cardiology



FIGURE 3
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Essentia Health's STEMI systems of
care. The two PCl-capable hospitals
are located in Duluth, MN and Fargo,
ND. Each covers a large rural area,
with protocols encouraging urgent

transport for PPCI treatment of STEMI. .
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BACKGROUND

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

comprehensive, large inter-facility transfer STEMI program.

METHODS

* Prospective observational cohort study

« Al STEMI patients between 5/03/2009-6/2472015.

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

regression for mortalty and readmission
* Hesults were adjusted for age and sex.
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Survival Plot Adjusted for All Covariates
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1 and 5 Year Survival Rates

0.95
0g
0.B5
0.8
075 i
0.7
Fuml Fural PCI Fural Euml PCI
Fibroytics Fibroytios
1 Yaar 5 Years

Nonsignificant 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

fibrinolytics.
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Treatment Strategy by Year
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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

transfer protocol.
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FIGURE 4

All canse Cardiac

Rural 11.24% 3.53%
Fibrinolytics

ERaural PCI 3.68% 1.23%
Hospital all-cause and cardiac related

readmission rates afier discharge from
a STEMIL.
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RESULTS

« 2011 (26.4% female, mean age 62.3 yvears.) STEMI activations.

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

* Annual fibrimolytic use from 2009 to 20138 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 Hural patient receiving PCI treatment, 1-
year survival rates were 087, (95% Cl 0.54-0.90) and 0.83 (95% Cl
0.57-0.90) respectively.

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

\\/ Essentia Health

Here with you

Supinski, Mullvain, Regal, Benziger; Less Lytics, Less Critics: Impact of Reducing Fibrinolytic Use on Outcomes in a Large Rural ST-Elevation Myocardial Infarction Program.
Poster Presentation at ACC.21 (May 15-17, 2021) Pending publication in the American Journal of Cardiology



CONCLUSION

Moninferior outcomes were demonstrated in patients with extended

time to PCl. Readmission rates were significantly lower among FPCI
patients compared to those treated with fibnnolytics. There was also
no significant change in overall outcomes as treatment strategy shifted

towards increased PCIl 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.




Thank You!

e Questions?

« Contact info:
— Richard.Mullvain@EssentiaHealth.org
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