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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
2013
2007

2009

Tim Henry, MD gathered
a workgroup of
Minnesota cardiologists
at the TCT meeting

AHA hosted meetings,
Ganesh Raveendran, MD
coordinated

The American Heart
Association Mission
Lifeline Rural STEMI
Project began
•AHA: Mindy Cook, Gary Meyers,
Michelle (Gardner) Scharnott
•Co-Chairs: Scott Mikesell,
Richard Mullvain, John Gallagher

2016
Handoff “project” to the
Minnesota Department
of Health

Minnesota EMS &

The Minnesota STEMI
Workgroup first assembled
in St. Paul

“Things” stalled out…

Inter-Facility STEMI
Guidelines Created

2008

2011

2014

MDH supporting
Minnesota ACS & Chest
Pain Consensus Guideline
•Jim Peacock & MDH staff
•Created Non-STEMI Guideline and
Low Risk Chest Pain Guideline
•Minnesota Chest Pain/ Acute
Coronary Syndrome “Tool-Kit”

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 NonSTEMI
• The scope of this project expanded to include:
• 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
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Vision for Minnesota ACS/Chest Pain Care:
• STEMI
• Primary PCI
• Fibrinolytics

• Non-STEMI
• Early Invasive Strategy
• Conservative / Medical Strategy

• Chest Pain
• Moderate to High Risk
• Low Risk
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https://www.health.state.mn.us/diseases/cardiovascular/stemi/stemicenters.html
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*

Who Needs 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?

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

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.

Biomarkers in ACS…
Without a formal risk assessment
• Two observational studies used troponin (cTnI, 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
cTnI, cTnT, hs-cTnI, 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 cTnI alone measured at 0 and 2 hours (without
performing clinical risk stratification) to identify patients at low risk for ACS
• (Class III:Harm, LOE B-NR).

• We recommend that hs-cTnI 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
• (Class IIa, LOE B-NR).

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

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.

• 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)

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

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

• Winners of the 2016 ACEP Quality Improvement &
Patient Safety (QIPS) Resident Quality Award
https://www.acep.org/content.aspx?id=107285
https://www.youtube.com/watch?v=-tn_oAMwl2c

32.7% Reduction in Observation Unit Admissions (U of Michigan)
Fisher’s Exact Test P<0.001

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

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

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

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://epmonthly.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?

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 to develop a system-wide evidence-based guideline that would safely allow ED
discharge and outpatient follow-up for patients with low risk ACS

• The external, prospective validation by Backus, et
al. demonstrated that of 2388 patients with chest
pain, only 1.7% of patients with a score of 0-3 had a
major adverse cardiac event within 6 weeks
• Conclusion: HEART score performed better than TIMI
and GRACE scores

• This proportion was further reduced to <0.6% at 30
days when a second troponin was added at hour 3
in the studies of Mahler, 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;168:21532158.
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. Identifying emergency department patients with acute chest pain for early discharge.
Circ Cardiovasc Qual Outcomes 2015;8:195-203.

(Top Half)

(Bottom Half)

What To Expect Next?

For Chest Pain patients whom:
Initial ECG and Troponin are negative, and
HEART Score* is Low

1 Your Chest Pain Diagnosis
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.

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:

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

Notes:

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.

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.

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?

For Chest Pain patients whom:
Initial ECG and Troponin are negative, and
HEART Score* is Moderate

1 Your Chest Pain Diagnosis
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.

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.

While 87 did not.

*Factors used to determine your risk:
History
ECG
Age
Risk Factors for Heart Disease
Troponin

Notes:

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.

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.

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.

What To Expect Next?

For Chest Pain patients whom:
Initial ECG and Troponin are negative, and
HEART Score* is High

1 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 (Troponin),
and electrocardiogram (ECG) both be performed
approximately 2 to 3 hours after initial tests to further
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
FUTURE heart attack or heart complication.

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:

50 had a heart attack
or a heart complication.

While 50 did not.

*Factors used to determine your risk:
History
ECG
Age
Risk Factors for Heart Disease
Troponin

Notes:

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.

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.

4 The Next Step
You have a high risk of a heart attack or complication in the
near future.
Your Emergency Department Provider will likely
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
out of every 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.

aka. “Guideline”
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Admissions Before Implementing Guideline & After:

6-Month Trend of Improvement!
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This is 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
available
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Primary

PCI for
STEMI

?
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MN M:L EMS Transport Guideline
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How the Minnesota STEMI Guideline has been adapted to the regional protocol
for the Duluth area…
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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

According to Will…
• The roads were pretty bad!

12-Lead Obtained Within 5 minutes (Great!)

This is Why EMS Should Know How to Read a 12-Lead
ECG…
• Unable to send ECG due to connectivity issue with monitor

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

• Pt given:
– 324 mg ASA PO
– 0.4 mg Nitro tab SL
– 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

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
Pain went to 5/10
Repeat 12 lead obtained…had minor decrease in ST elevation

5 am Call For Chest Pain
…59 yo Male with extensive cardiac history

• In 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

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

• 66 miles in 53 minutes…
– Average 74.72 miles per hour

Nice Job Will & Justin!

Let’s Look At The Times…

(66 miles)

Local STEMI Research
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Thank You!
• Questions?

• Contact info:
– Richard.Mullvain@EssentiaHealth.org

