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Symptoms of ST-Segment Elevation Myocardial Infarction (STEMI)

e

Pain around the shoulder
blades, arm, chest, jaw, left
arm, or upper abdomen

Nausea and vomiting

Discomfort or tightness Fatigue or sudden
in the neck or arm exhaustion

A painful sensation
described as having a
~ Indigestion or heartburn “clenched fist in the chest”

verywell
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Unstable angina STEMI NSTEMI
epartial rupture of an artery «“classic” heart attack eintermediate form of ACS
edoes not cause permanent ecauses extensive heart ecauses less extensive damage
damage to the heart damage to the heart
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EMS on-scene
* Encourage 12-lead ECGs
« Consider prehospitalfibrinolyticif
capable and EMS-to-needle within 30 min

Onset of
symptoms [ EMS
of STEMI Dispatch

Goals

EMS on L -
Patient . Dispatch Scene EMS transport EMS transport EMS-10-8alloon within 9 min
Eminafter  1min  Within  Prehospital fibrinolysis: Paticnt self. fransport: Hos pital Doorto- Balioon wittin 90 min
symptom onset Emin  EMS-to-Needle within 30 min

< Total ischemic time: Within 120 min® §

‘Golden Hour =Firsté0minutes  * Time is Myocardium”
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“Time Is Myocardium”

Code STEMI Tracking, All STEMI Patients entering ED 01/02/2009 through 2/18/09
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STEMI

| 4 |
Primary Invasive Strategy Fibrinolytic Therapy No Reperfusion Therapy
I 5 —4 > ' <
Cath No Cath EF less than EF greater
Performed Performed 0.40 than 0.40
I
_ 4 | d b |
EF greater | | EF less than v High-Risk | [No High-Risk
than 0.40 0.40 - Featurest Featurest
| Catheterization and
\ 2 v :t Revascularizationas || ¢———
v No High-Risk| | High-Risk Indicated
Featurest Featurest
Revascularization as
Indicated > Functional <
Evaluation
ECG Interpretable | ECG Uninterpretable
|
y v
Able to Exercise

Unable to Exercise [4——— Able to Exercise

v

Pharmacological
l l Stress
IS ‘ #

Submimal Symptom-Limited Adenosine . _ g
Exercise Test Exercise Test or Dipyridamole Dobutamine Exercise Exercise
Before Discharge Before or After Discharge sl Soan Echo Echo Nuclear
S— —

——

Catheterization and — _*‘ — ‘V
Revascularization as C]'““f‘"Y Bt No Clinically Significant | o Medical
schemia Ischemia* Th erapy
Indicated




Table 1. Hospital-Based Strategies Associated with Shorter Door-to-Balloon Time and Potential Tools to Implement Them.*

Hospital-Based Strategy

Prehospital ECG and activation

Emergency department bypass

Process for triaging patients and
rapidly obtaining ECG in the
emergency department

Emergency department activation
of the catheterization laboratory
Single-call activation

Rapid arrival of PCl team at hospital

Process of performing PCI

Prompt data feedback

Senior management commitment

Team-based approach

Description

Greater use of prehospital ECGs by emergency
medical services, with early activation of
catheterization laboratory en route

Direct transfer to the catheterization laboratory
by emergency medical services using pre-
hospital ECGs

Establishment of physical space and guidelines
in the emergency department for obtaining
ECGs during triage evaluations

Activation of the catheterization laboratory
team by emergency medicine physicians
without routine cardiclogy consultation

Establishment of a single-call system for acti-
vating the entire catheterization laboratory
team

Establishment of the expectation that team
members will be available to receive the
patient 20-30 min after being paged

Clearance of elective cases during routine work
hours; preparation of angioplasty tables
during off-hours; clear demarcation of roles
for technical and nursing staff

Routine data monitoring of performance
with provision of prompt feedback

Organizational environment with strong sup-
port by senior management as well as a
culture that fosters and sustains organiza-
tional change directed at improving door-
to-balloon time

Emphasis on a team-based approach that
provides seamless care from arrival of
ambulance to balloon inflation before
reperfusion — limit handoffs, one team;
organizational support for continuous
quality improvement

Potential Tools

Prehospital ECG policy

Clinical pathway (ECG in emergency department)
Guidelines for rapid assessment

Protocol for obtaining prompt ECG

Prehospital ECG policy
Guidelines for direct activation of catheteriza-
tion laboratory

Dedicated personnel and private area for obtain-
ing ECG in triage

Activation policy

Alert system

Staff policy

Guidelines for work flow during the day and
maintaining availability of standardized
equipment during off-hours

Protocol for typical diagnostic and PCl ap-
proaches

Time-entry form
E-mail tearn members door-to-balloon times
after procedure

Leadership development program

Tutorial on continuous quality improvement
Team training program

# ECG denotes electrocardiogram, and PCI percutaneous coronary intervention. Adapted from the D2B Alliance.®

“The American College of Cardiology

(ACC), in collaboration with the American
Heart Association (AHA), the American
College of Emergency Physicians (ACEP),
the National Heart, Lung, and Blood Institute
(NHLBI), and other partners, has
implemented a national quality-improvement
campaign to decrease door-to-balloon time in
primary PCI......

....... Matching patients with the most
appropriate treatment and location will entail
developing a level of coordination and
collaboration among hospitals beyond what is
currently available in the U.S. health care
system but is achievable.”

n engl j med 357;16 www.nejm.org
october 18, 2007



False activation of the cardiac catheterization laboratory: The
price to pay for shorter treatment delay - George Degheim,
Abeer Berry, Marcel Zughaib, 2019 (sagepub.com)

M non-diagnostic ECG

W multiple co-morbidities
hypertension with LVH and

W repolarization abnormalities
on ECG

| Pericarditis

M non-cardiac chest pain

M normal variant ECG

chest pain duration > 24
hours

https://doi.org/10.1177/2048004019836365
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2014 AHA/ACC Guideline for the Management of Patients With

Algorithm for Management of Patients With Definite or Likely NSTE-ACS

Non-ST-Elevation Acute Coronary Syndromes (NSTE-ACS)

| NSTE-ACS: ‘
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4. Articoagulant:
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*Fondaparinuet as the soke anticoagulant |Class
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2, Mscontinue dopldagrelfticagrelor 5 d
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£ PX¥,; inhibitor [clonidogrel or
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4. P2¥,; inhibitor [dopidogrel,
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undergeoing PCI, an additional anticoagulant with anti-lla activity should be administered at
the time of PCI because of the risk of catheter thrombosis.
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CENTRAL ILLUSTRATION: Racial, Sex, and Ethnic Disparities in Outcomes of
Patignts \I\_Iith ST-Segment Elevation Myocardial Infarction and Conclusions
Cardiogenic Shock There are
significant racial,
ethnic, and sex
differences in
procedural
utilization and
33.3% 82.4% 57.6% 16.7% clinical outcomes
in patients with
33.6% 77.8% 56.3% 16.5% STEMIand CS.
o o . o Women are less
invasive cardiac
ST-segment Other 30.4% 81.7% 62.9% 22.4% procedures,
Elevation Myocardial including
Infarc_tion a_nd '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' revascularization
Cardiogenic i 40.9% 72.7% 44.4% 15.1% and MCS.
40.0% 69.8% 49.5% 15.5% Women as well as
Black and
Hispanic 45.4% 69.2% 47.2% 16.1% Hispanic patients
have a higher
likelihood of death
~ Other 43.2% 69.7% 47.4% 17.9% compared with
White men.
Ya'qoub, L. et al. J Am Coll Cardiol Intv. 2021;14(6):653-60. <>




Donabedian’s Framework for
Quality Improvement

Desired Health

State/Status . Outcome
Evidence-
based *"""
Practice Process
[ + Structure

Environmental &
Organizational
Factors & Inputs
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Applying Classification of Recommendations (COR)
and Level of Evidence (LOE)

Class | Class lla Class lIb
Benefit >>> Risk Benefit >> Risk Benefit > Risk
Additional studies with Additional studies with
focused objectives broad objectives needed;
needed Additional registry data
would be helpful
SOl CYAICE e | T IS REASONABLE to
SHOULD be perform Procedure/Treatment
performed/ procedure/administer MAY BE CONSIDERED

administered treatment

Level of Evidence:

Level A:  Data derived from multiple randomized clinical trials or meta-analyses
Multiple populations evaluated

Level B: Data derived from a single randomized trial or nonrandomized studies
Limited populations evaluated

_ 15




Implementation of Practice Guidelines

L

I lla lib 1l

L

Dissemination of guidelines without more
intensive behavioral change efforts is not
useful to facilitate implementation of practice

guidelines. m

Basic provider education alone is not useful to
facilitate implementation of practice

guidelines. m




Sepsis Early Warning Assessment Model/Schematic

Stratify Relevant Patient Population by Patient Demographics, Health System Access Points, Comorbidity,
Immune Status, Infection Type and Source, Organ System(s), Available Biometrics (e.g. Vital Signs, Labs,
etc.) and Pre-ED Treatment(s), ED & Hospital course, post ED/Hospital disW days)

Discharge

/

ED

N

Admit
(POA)

To T, T,

Initial Self _ _
Signs and Treatment/ W°"_Se"|"9 Escalation
Symptoms Interaction With or of Care to

With Without Acute
Health Treatment Setting
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STEMI/Acute Coronary Syndrome Summary

1. This complex system of care is time dependent and an intricate
composite of many “Structure/Process/Outcome” variables.

2. Multiple and sequential diagnostic steps inform the specific
subsequent interventions.

3. A better understanding of the details of the evolution of antecedent
events occurring before the activation of EMS/ACS Systems of
care is necessary, especially patient factors.

4. This understanding may likely inform an “earlier” and more precise
and effective Early Warning System of Care for STEMI/ACS.
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