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Table |

Classes of recommendations

Classes of | Suggested wording to
recommendations use

Class Il Conflicting evidence and/or a
divergence of opinion about the
Class Ha Weight of evidence/opinion is in Should be considered
favour of usefulness/efficacy.

@ESC 2017




Table |

Classes of recommendations

Definition

Weight of evidencelopinion s in
favour of usefulness/efficacy.

Classes of recommendations

Usefulness/efficacy is less well

established by evidencelopinion.

BESC 2020



Table 2 Levels of evidence

Level of Data derived from muiltiple randomized
evidence A | clinical trials or meta-analyses.

Data derived from a single randomized
clinical trial or large non-randomized

studies.

Level of
evidence B

Consensus of opinion of the experts and/
or small studies, retrospective studies,
registries.

Level of
evidence C

©ESC 2017




Table 2 Levels of evidence

Level of
evidence C

Consensus of opinion of the experts and/or small studies,
retrospective studies, registries.

BESC 2020



The clinical presentation of acute coronary syndromes
(ACS) is broad.

from silent ischemia to cardiac arrest,electrical or
haemodynamic instability with cardiogenic shock (CS)
due to ongoing ischaemia or mechanical complications
such as severe mitral regurgitation.



The leading symptom initiating the diagnostic and
therapeutic cascade in patients with suspected ACS is
acute chest discomfort described as pain,
tightness, and burning

)

Chest pain-equivalent symptoms may include:
dyspnoea, syncope, LOC, epigastric pain, and pain in
the left arm.



Based on the electrocardiogram (ECG), two groups of
patients should be differentiated:

1- Patients with acute chest pain and persistent (>20
min) ST-segment elevation(STE-ACS).

2- Patients with acute chest discomfort but no persistent

ST-segment elevation [non-ST-segment elevation ACS
(NSTE-ACS)]
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1- Patients with acute chest pain and persistent (>20 min) ST-
segment elevation.
-This condition is termed ST-segment elevation ACS
-generally reflects an acute total or subtotal coronary
occlusion.
-Most patients will ultimately develop ST-segment
elevation myocardial infarction (STEMI).
-treatment in these patients is immediate reperfusion
by:
a-primary percutaneous coronary intervention (P.PCI)
b-or, if not available in a timely manner, by fibrinolytic
therapy.



2- Patients with acute chest discomfort but no persistent

ST-segment elevation [non-ST-segment elevation ACS
(NSTEACS)]

exhibit ECG changes that may include:

transient ST-segment elevation, persistent or transient
ST-segment depression, T-wave inversion, flat T waves,
or pseudonormalization of T waves; or the ECG may be
normal.



The pathological correlate at the myocardial level is
cardiomyocyte necrosis [non-ST-segment elevation
myocardial infarction (NSTEMI)] or, less frequently,
myocardial ischaemia without cell damage (unstable

angina).

Although the main treatment in this group is

angioplasty, the timing is different from STEMI.



A small proportion of patients may present with ongoing
myocardial ischaemia, characterized by one or more of
the following:

-recurrent or ongoing chest pain

-marked ST-segment depression on 12-lead ECG

-heart failure

-haemodynamic or electrical instability.

Due to immediate coronary angiography and, if
appropriate, revascularization are indicated:

-the amount of myocardium in jeopardy and the risk of developing CS
and/or

-malignant ventricular arrhythmias
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Universal definition of myocardial infarction

Acute myocardial infarction (AMI) defines cardiomyocyte necrosis
in

a clinical setting consistent with

the detection of an increase and /or decrease of a cardiac
biomarker, preferably high-sensitivity cardiac troponin (hs-cTn) T
or I, with at least one value above the ggth percentile of the upper
reference limit and at least one of the following:

(1) Symptoms of myocardial ischaemia.

(2) New ischaemic ECG changes.

(3) Development of pathologicalQ waves on ECG.

(4) Imaging evidence of loss of viable myocardium or new regional wall

motion abnormality in a pattern consistent with an ischaemic
aetiology.

(5) Intracoronary thrombus detected on angiography or autopsy.
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Type 1 myocardial infarction

Type 1 myocardial infarction (MI) is characterized by
atherosclerotic plaque rupture, ulceration, fissure, or
erosion with resulting intraluminal thrombus in one or
more coronary arteries leading to decreased myocardial
blood flow and/or distal embolization and subsequent
myocardial necrosis.

The patient may have underlying severe coronary artery
disease (CAD) but, on occasion (10% of cases), there
may be non-obstructive coronary atherosclerosis or no
angiographic evidence of CAD, particularly in women.
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Type 2 myocardial infarction

Type 2 MI is myocardial necrosis in which a condition
other than coronary plaque instability causes an
imbalance between myocardial oxygen supply and
demand.

Mechanisms include hypotension, ,
tachyarrhythmias, : anaemia,
hypoxaemia, but also by definition, coronary artery
spasm, spontaneous coronary artery dissection (SCAD),
coronary embolism, and coronary microvascular
dysfunction.
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Types 3-5 myocardial infarction

type 3 MI (MI resulting in death when biomarkers are
not available) and

types 4 and 5 MI [related to PCI and coronary artery
bypass grafting (CABG), respectively]



MI, even presenting as STEMI, also occurs in the absence
of obstructive coronary artery disease (CAD) on

angiography.

This type of MI is termed ‘myocardial infarction with

non-obstructive coronary arteries’ (MINOCA).



Despite the fact that the majority of STEMI patients are
classified as a type 1MI (with evidence of a coronary

thrombus), some STEMISs fall into other MI types
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Epidemiology of ST-segment elevation myocardial
infarction and other ACSs

Worldwide, ischaemic heart disease is the single most
common cause of death and its frequency is

In the last decade, cardiovascular disease has become the
most important cause of death in the world and is known as a
global epidemic.

Cardiovascular disease is reported to cause 30% of deaths and
11% of DALYs.
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in Europe, there has been an overall trend for a
reduction in ischaemic heart disease mortality over the
past

Ischaemic heart disease now accounts for almost 1.8
million annual deaths, or 20% of all deaths in Europe,
although with large variations between countries.

The relative incidences of STEMI and NSTEMI are
and increasing, respectively.
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The proportion of patients with NSTEMI in MI surveys
increased from one third in 1995 to more than half in
2015, mainly accounted for by a refinement in the
operational diagnosis of NSTEMI.

As opposed to STEMI, no significant changes are
observed in the baseline characteristics of the NSTEMI
population with respect to age and , while

hypertension, and obesity increased
substantially.



Probably the most comprehensive European STEMI
registry is found in Sweden, where the incidence rate

of STEMI was 58 per 100 000 per year in 2015.

In other European countries, the incidence rate ranged
from 43 to 144 per 100 000 per year.



Similarly, the reported adjusted incidence rates from the
USA decreased from 133 per 100 000 in 1999 to 50 per 100
000 in 2008, whereas the incidence of NSTEMI
remained constant or increased slightly.

There is a consistent pattern for STEMI to be relatively
more common in younger than in older people, and
more common in men than in women.
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In patients with NSTE-ACS The use of early angiography
(<_72 h from admission) increased from 9% in 1995 to
60% in 2015, and PCI during the initial hospital stay

increased from 12.5% to 67%.

The main consequences of these changes are a reduction

in 6-month mortality from 17.2% to 6.3%
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The mortality in STEMI patients is influenced by many
factors, among them advanced age, Killip class, time
delay to treatment, presence of emergency medical
system (EMS)-based STEMI networks, treatment

strategy, history of MI, diabetes mellitus, renal failure,

number of diseased coronary arteries, and left

ventricular ejection fraction (LVEF).
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Several recent studies have highlighted a fall in acute
and long-term mortality following STEMI in parallel

with greater use of reperfusion therapy, primary

percutaneous coronary intervention (PCI), modern

antithrombotic therapy, and secondary prevention.




mortality of unselected patients with STEMI in the
national registries of the ESC countries varies between 4
and 12%, while reported 1-year mortality among STEMI

patients in angiography registries is approximately 10%.
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- Although ischaemic heart disease develops on average 7-10
}rears later in women compared with men, MI remains a
eading cause of death in women.

Acute coronary syndrome (ACS) occurs three to four times
more often in men than in women below the age of 60 years,
but after the age of 75, women represent the majority of

patients.

Women tend to present more often with atypical symptoms,
up to 30% in some registries, and tend to present later than
men.

[t is therefore important to maintain a

for MI in women with potential symptoms of
ischaemia.



Women also have a higher risk of bleeding
complications with PCI.

The several studies indicating that a poorer MI outcome
in women suffering Ml is related to:

-older age and

-more comorbidities

Some studies have indicated that women tend to
undergo fewer interventions than men and receive
reperfusion therapy less frequently.



These guidelines aim to highlight the fact that women
and men receive from a reperfusion
strategy and STEMI related therapy, and that both

genders must be managed in a
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Emergency care
in patients with acute ST- Elevation MI



The importance:
TIME is MUSCLE

The Best Strategy is
PPL |



Initial diagnosis

Management—including diagnosis and treatment—of
STEMI starts from the point of first medical contact
( ) by Faciliated early STEMI diagnisis and triage.

In this system with suspicion of myocardial ischaemia
and ST segment elevation, reperfusion therapy needs to

be initiated as soon as possible.



This is usually based on symptoms consistent with
myocardial ischaemia (i.e. persistent chest pain) and signs
li.e. 12-lead electrocardiogram (ECG)].

Important clues are a history of CAD and radiation of pain to
the neck, lower jaw, or left arm.

Some patients present with less-typical symptoms such as
shortness of breath, , fatigue, palpitations,

or

A reduction in chest pain after nitroglycerin (glyceryl
trinitrate) administration can be misleading and is not
recommended as a diagnostic manoeuvre.



In cases of symptom relief after nitroglycerin administration,
another 12-lead ECG must be obtained.

A complete normalization of the ST-segment elevation

after nitroglycerin administration, along with complete relief
of symptoms, is suggestive of coronary spasm, with or
without associated MI.

In these cases, an early coronary angiography (within 24 h) is
recommended.

In cases of recurrent episodes of ST-segment elevation or
chest pain, immediate angiography is required
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If the ECG is equivocal or does not show evidence to

support the clinical suspicion of MI, ECGs should be
repeated and, when possible with previous
recordings.

If interpretation of pre-hospital ECG is not possible on-
site, field transmission of the ECG is recommended.

at least two contiguous leads with ST-segment elevation
2.5mm 1n men < 40 years, , Or
1.5mm in women in leads V2-V3 and/or 1mm in the

other leads [in the absence of left ventricular (LV) hypertrophy or left
bundle branch block LBBB)].
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In patients with inferior MI, it is recommended to record

right precordial leads (V3R and V4R) seeking ST-segment
elevation, to identify concomitant right ventricular

(RV) infarction.

Likewise, ST-segment depression in leads Vi-V3 suggests
myocardial ischaemia, especially when the terminal T-wave

is positive (ST-segment elevation equivalent), and
confirmation by concomitant ST-segment elevation o.5mm
recorded in leads V7-Vg should be considered as a means to
identify posterior MI.

The presence of a Q-wave on the ECG should not necessarily
change the reperfusion strategy decision



Recommendations

Class®

b
Level

ECG monitoring

12-lead ECG recording and interpretation is
indicated as soon as possible at the point of
FMC, with a maximum target delay of

. 3638
10 min.

ECG monitoring with defibrillator capacity

is indicated as soon as possible in all patients
with suspected STEMI.*44=

The use of additional posterior chest wall
leads (V+—Vs) in patients with high suspicion
of posterior Ml (circumflex occlusion)

should be considered ®***

The use of additional right precordial leads
(V3R and V4R) in patients with inferior Ml
should be considered to identify concomi-

tant RV infarction.®*

Blood sampling

Routine blood sampling for serum markers
is indicated as soon as possible in the acute
phase but should not delay reperfusion

treatment.”




In patients with LBBB, The presence of

(i.,e. in leads with positive QRS
deflections) appears to be one of the best indicators of
ongoing MI with an occluded infarct artery.

Patients with a clinical suspicion of ongoing myocardial
ischaemia and LBBB should be managed in a way similar
to STEMI patients, regardless of whether the LBBB is
previously known.

[t is important to remark that the presence of a
(presumed) new LBBB does not predict an MI per se.
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Patients with MI and right bundle branch block (RBBB)
have a poor prognosis.

[t may be difficult to detect transmural ischaemia in
patients with chest pain and RBBB.

Therefore, a primary PCI strategy(emergent coronary
angiography and PCI if indicated) should be considered
when persistent ischaemic symptoms occur in the
presence of RBBB.
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Ventricular pacing:

Pacemaker rhythm may also prevent interpretation of
ST-segment changes and may require urgent
angiography to confirm diagnosis and initiate therapy.

Reprogramming the pacemaker—allowing an evaluation
of ECG changes during intrinsic heart rhythm—may be
considered in patients who are not dependent on
ventricular  pacing, without delaying invasive
investigation



magnostic ECG:

Some patients with an acute coronary occlusion and
ongoing MI may have an initial ECG without ST-
segment elevation:

-very early after symptom onset (in which case, one should look for

hyper-acute T-waves, which may precede ST-segment elevation).
-those with an occluded circumflex coronary artery
-acute occlusion of a vein graft, or

-left main disease

[t is important to repeat the



Extending the standard 12-lead ECG with V7-Vg leads
may identify some of these patients.

In any case, suspicion of ongoing myocardial ischaemia
is an indication for a primary PCI strategy even in
patients without diagnostic ST-segment elevation.

Table 3 lists the atypical ECG presentations

that should prompt a primary PCI strategy in patients
with ongoing symptoms consistent with myocardial
ischaemia.
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Table 3 Atypical electrocardiographic presentations
that should prompt a primary percutaneous coronary
intervention strategy in patients with ongoing symp-

toms consistent with myocardial ischaemia

Bundle branch block
Criteria that can be used to improve the diagnostic accuracy of STEMI
in LEBB*":
* Concordant 5T-segment elevation =| mm in leads with a positive
QRS complex
* Concordant 5T-segment depression =l mm in V|-V;
* Discordant 5T-segment elevation =5 mm in leads with a negative
QRS complex
The presence of REBB may confound the diagnesis of STEMI

Ventricular paced rhythm

During RV pacing, the ECG also shows LBBB and the above rules also
apply for the diagnosis of myocardial infarction during pacing; however,
they are less specific

Isolated posterior myocardial infarction
Isolated 5T depression =0.5 mm in leads Vi-V: and S5T-segment
elevation (0.5 mm) in posterior chest wall leads Vi—Vs

Ischaemia due to left main coronary artery occlusion or
multivessel disease

ST depression =l mm in eight or more surface leads, coupled with
5T-segment elevation in aVR and/or Vi, suggests left main-, or left main
equivalent- coronary cbstruction, or severe three vessel ischaemia

/



Isolated posterior MI:

In AMI of the inferior and basal portion of the heart, often
corresponding to the left circumflex territory, isolated

ST-segment depression 0.5 mm in leads Vi1-V3 represents
the dominant finding. These should be managed as a STEMI.

The use of additional posterior chest wall leads [elevation
V7-Vg o.5mm (1mm in men, 40 years old)] is recommended
to detect STsegment elevation consistent with inferior and
basal MI.



Left main coronary obstruction:

The presence of ST depression 1mm in eight or more
surface leads (inferolateral ST depression), coupled with
ST-segment elevation in aVR and/or Vi, suggests
multivessel ischemia or left main coronary artery
obstruction, particularly if the patient presents with

haemodynamic compromise.



Table 10 Diagnostic criteria for myocardial infarction
with non-obstructive coronary arteries (adapted from
Agewall et al'?)

The diagnosis of MINOCA is made immediately upon
coronary angiography in a patient presenting with
features consistent with an AMI, as detailed by the
following criteria:

(1) Universal AMI criteria®

(2) Non-obstructive coronary arteries on angiography, defined as no
coronary artery stenosis =50% in any potential IRA

SC 2017

&

(3) No clinically overt specific cause for the acute presentation

AMI = acute myocardial infarction; IRA = infarct-related artery; MINOCA = myo-

cardial infarction with non-obstructive coronary arteries.
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Blood sampling for serum markers is routinely carried
out in the acute phase. This is indicated, but should not
delay the reperfusion strategy/treatment.

If in doubt regarding the possibility of acute evolving
MI, emergency imaging aids the provision of timely
reperfusion therapy to these patients.

Recommendations for the use of echocardiography for
initial diagnosis are described in later slides



Summary of indications for imaging and stress testi
in ST-elevation myocardial infarction patients

Recommendations Class™ Level®

At presentation

Emergency echocrdiography is indicated in
patients with cardiogenic shodk and/or haemody-
namic instability or suspected mechanical compli-

cations without delaying angiography.”™

Emergency echocrdiography before coronary

angicgraphy should be considered if the diagnosis

is uncertain. >

Routine echocardiography that delays emergency

angiography is not recommended.””*

Coronary CT angiography is not recommended

During hospital stay (after primary PCI)

Routine echocardiography to assess resting LV
and RV function, detect early post-M| mechanical
complications, and exdude LV thrombus is rec-

ommended in all patients.*”**"7

Emergency echocrdicgraphy is indicated in has-

modynamically unstable patienr_i.ﬁf'




During hospital stay (after primary PCI)

Routine echocardicgraphy to assess resting LV

and RV function, detect early post-M| mechanical
complications, and exdude LV thrombus is rec-
296,297

ommended in all patients.

Emergency echocardiography is indicated in hae-

modynamically unstable patie mts.*">

When echocardicgraphy is suboptimalfinconclu-
sive, an alternative imaging method (CMR prefera-
bly) should be considered.

Either stress echo, CMR, 5PECT, or PET may be
used to assess myocardial ischaemia and viability,

including in multivessel CAD, %%

After discharge

In patients with pre-discharge LVEF <405, repeat
echocardiography 6—12 weeks after M|, and after
complete revascularization and optimal medical
therapy, is recommended to assess the potential
need for primary prevention [CD

impLant.atic:nu“

When echo is suboptimal or inconclusive, alterna-
tive imaging methods (CMR preferably) should be

considered to assess LYV function.
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If echocardiography is not available or if doubts persist
after echo, a primary PCI strategy is indicated

(including immediate transfer to a PCI centre if the
patient is being treated in a non-PCI centre).

In the STEMI emergency setting, there is no role for
routine computed tomography (CT).



Use of CT should be confined to selected cases where
acute aortic dissection or pulmonary embolism is
suspected, but CT is not recommended if STEMI
diagnosis is likely.

Some non-AMI conditions can present with symptoms
and ECG findings similar to STEMI.

An emergency coronary angiography is therefore
indicated in these cases.



Pre-hospital logistics of care:
-Delays

Treatment delays are the most easily audited index of quality
of care in STEMI

they should be recorded in every system providing care to

STEMI patients and be reviewed regularly.

Components of the ischaemic time:
1- delays of initial diagnosis(patient& EMS&hospital delay)
2-delay of selection of reperfusion strategy



| Total ischaemic time |

I Patient delay I | EMS delay | System delay I
FMC: EMS
O mm
e N— =
<0 Primary <gg° X
— = <120 min—  PCI NR;E;T;:" l
strategy nE,

STEMI _Jlf\
lagnosis Time

to PCI?
A 0 Fibrinolysis <10"  Reperfusion

= > 120 min strategy . (Lytic bolus)*

FMC: Non-PCl centre

<I0’ F’rgg.:r}f <60’ Reperfusion
STEM strategy (Wire crossing)
FMC: PCI centre diagnosis
I Patient delay Il System delay I

| Total ischaemic time |
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To minimize delays:

recod of tims carefully and regularly check them

1- Patient delay: increase public awareness of how to recognize common
symptoms of AMI and to call the emergency services(the most difficaut).

2- diagnosis delay: In hospitals and EMS participating in the care of STEMI

patients, the goal is to reduce the delay between FMC and STEMI diagnosis to <_
10 min.

3-treatment delay: STEMI diagnosis refers to the time when the ECG is

interpreted as ST-segment elevation or equivalent and it is the time zero to guide
appropriate therapy.
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4-immediate activation of the catheterization laborator
When STEMI diagnosis is made in the pre-hospital setting
(EMS)

s-bypass the emergency department and bring the
patient straight to the catheterization laboratory(20
min).

6-For patients presenting in a non-PCI centre, door-in
to door-out time(duration between arrival of the patient at the hospital to
discharge of the patient in an ambulance en route to the PCI centre)<_30min



/
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Emergency medical system

An EMS with an easily recalled and well publicized
unique medical dispatching number (112 for most
medical emergencies across Europe and 115 in Iran) is
important to speed up activation.

Parallel circuits for referral and transport of patients
with a STEMI that bypass the EMS should be avoided.

The ambulance system has a critical role in the early
management of STEMI patients and it is not only a
mode of transport but also a system to enhance early
initial diagnosis, triage, and treatment.



It is indicated

e

that all ambulances in the EMS are

equipped with ECG recorders, defibrillators, and at least

one person trained in advanced life support.

The quality of the care provided depends on the training

of the staff invo|

ved.

It is indicated that all ambulance personnel are trained

to recognize the symptoms of an AMI,

support.

, relieve pain, and provide basic life
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Ambulance staff should be able to:
- record an ECG for diagnostic purposes
- either interpret it
- transmit it
- so that it can be reviewed by experienced staff in a

coronary care unit (CCU)/ ICCU or elsewhere and
establish a STEMI diagnosis.

Paramedics trained to administer fibrinolytics do so
safely and effectively.
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As pre-hospital fibrinolysis is indicated in patients
presenting early when anticipated STEMI diagnosis to
PCI-mediated reperfusion time is > 120min, ongoing

training of paramedics to undertake.

these functions is recommended, even in the current

setting of primary PCI.
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Organization of ST-segment elevation myocardial
infarction treatment in networks

Optimal treatment of STEMI should be based on the
implementation of networks between hospitals (‘hub’
and ‘spoke’) with various levels of technology, linked by

a prioritized and efficient ambulance service.



The goal of these networks is to provide optimal care
while minimizing delays, thereby improving clinical
outcomes.

Cardiologists should actively collaborate with all
stakeholders, particularly emergency physicians, in
establishing such networks.



The main features of such a network are:

- Clear definition of geographic areas of responsibility

- Shared written protocols, based on risk stratification
and transportation by a trained physician, nurse, or
paramedic staff in appropriately equipped ambulances

or helicopters.
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Pre-hospital triage of STEMI patients to the appropriate
institution, bypassing non-PCI hospitals or hospitals
without a 24 h a day, 7 days a week (24/7) primary PCI
programme.

On arrival at the appropriate hospital, the patient
should immediately be taken to the catheterization
laboratory, bypassing the emergency department.



Patients presenting to a non-PCI-capable hospital and
awaiting transportation for primary or rescue PCI must
be attended in an appropriately monitored and staffed
area.

If the diagnosis of STEMI has not been made by the
ambulance crew and the ambulance arrives at a non-
PCI-capable hospital, the ambulance should await the
diagnosis and, if a STEMI diagnosis is made, should
continue to a PCI-capable hospital.



To maximize staff experience, primary PCI centres should perform
the procedure systematically on a 24/7 basis for all STEMI patients.

Othermodels, although not ideal,may include weekly or daily
rotation of primary PCI centres or multiple primary PCI centres in
the same region.

Hospitals that cannot offer a 24/7 service for primary PCI should be
allowed to perform primary PCI in patients already admitted for
another reason who develop STEMI during their hospital stay.



However, these hospitals should be discouraged from
initiating a service limited to daytime- or within-hours
primary PCI, as this may generate confusion with the
EMS operators and may affect the STEMI diagnosis-to-

reperfusion time and the quality of intervention of

focused 24/7 true primary PCI centres.
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Therefore,

it is indicated that the EMS transports STEMI patients to

hospitals with an established interventional cardiology

programme available 24/7, if necessary bypassing a non-

PCI-capable hospital (if t!

he transfer time is within the

recommended time-winc

3).

lows for primary PCI; see Figure
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Geographic areas where the expected transfer time to the

primary PCI centre makes it impossible to achieve the

maximal allowable delays indicated in the
recommendations (Figure 2, Total ischemic time slide) should
develop systems for rapid fibrinolysis, at the place of
STEMI diagnosis, with subsequent immediate transfer to

primary PCI centres.
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Such networks increase the proportion of patients
receiving reperfusion with the shortest possible
treatment delay:.

The quality of care, , and patient outcomes
should be measured and compared at regular intervals
for improvement.
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General practitioners

In some countries, general practitioners play a role in the early care
of patients with AMI and are often the first to be contacted by the
patients.

[f general practitioners respond quickly they can be very effective,
as they usually know the patient and can perform and interpret the
ECG.

Their first task after the STEMI diagnosis should be to alert the
EMS.
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In addition, they can administer opioids and
antithrombotic drugs (including fibrinolytics, if that

management strategy is indicated),and can undertake
defibrillation if needed.

However, in most settings, consultation with a general
practitioner—instead of a direct call to the EMS—will

pre-hospital delay.



Therefore,

in general,

the public should be educated to call the EMS
rather than
the primary care physician for symptoms
suggestive of MI.



Logistics of pre-hospital care

Recommendations Class® | Level”

It is recommended that the pre-hospital
management of STEMI patients is based on
regional networks designed to deliver
reperfusion therapy expeditiously and effec-
tively, with efforts made to make primary
PCI available to as many patients as

possible.’™

It is recommended that primary PCl-capable
centres deliver a 24/7 service and are able
to perform primary PCl without

d ElEI}F.1H'1 03,104

It is recommended that patients transferred
to a PCl-capable centre for primary PCI
bypass the emergency department and
CCUNCCU and are transferred directly to

the catheterization laboratory "% 119

It is recommended that ambulance teams

are trained and equipped to identify STEMI
(with use of ECG recorders and telemetry
as necessary) and administer initial therapy,

including fibrinolysis when applicable.™



It is recommended that ambulance teams
are trained and equipped to identify STEMI
(with use of ECG recorders and telemetry

as necessary) and administer initial therapy,
including fibrinclysis when applicable.™

It is recommended that all hospitals and
EMS participating in the care of patients
with STEMI record and audit delay times
and work to achieve and maintain quality

targets. 25197

It is recommended that EMS transfer STEMI
patients to a PCl-capable centre, bypassing

non-PCl centres.

It is recommended that EMS, emergency
departments, and CCU/ICCU have a writ-
ten updated STEMI management protocol,
preferably shared within geographic
networks.

It is recommended that patients presenting
to a non-PCl-capable hospital and awaiting
transport@ation for primary or rescue PCI
are attended in an appropriately monitored
area (e.g. the emergency department, CCLY
ICCU, or intermediate care unit).
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Table5 Summary of important time targets

Maximum time from FMC to ECG and diagnosis®

<|0 min

Maximum expected delay from STEMI diagnosis
to primary PCI (wire crossing) to choose primary
PCl strategy over fibrinolysis (if this target time
cannot be met, consider fibrinolysis)

=20 min

Maximum time from STEMI diagnosis to wire
crossing in patients presenting at primary PCI
hospitals

<60 min

Maximum time from STEMI diagnosis to wire
crossing in transferred patients

<90 min

Maximum time from STEMI diagnosis to bolus or
infusion start of fibrinolysis in patients unable to
meet primary PCl target times

<|0 min

Time delay from start of fibrinalysis to evaluation
of its efficacy (success or failure)

60-90 min

Time delay from start of fibrinolysis to
angiography (if fibrinolysis is successful)

2-24 hours
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Figure 4 Reperfusion strategies in the infarct-related artery according to time from symptoms onset. PCl = percutaneous coronary intervention;
STEMI = ST-segment elevation myocardial infarction.

In early presenters (i.e. those with STEMI diagnosis within 3hours from symptoms onset), a primary PCl strategy is the reperfusion
strategy of choice. If the anticipated time from STEMI diagnosis to PCl-mediated reperfusion is > 120 min, then immediate fibrinolysis is
indicated. After 3 hours (and up to 12 hours) of symptoms onset, the later the patient presents, the more consideration should be given
to a primary PCI strategy as opposed to administering fibrinolytic therapy. In evolved STEMI (12-48 hours after symptoms onset), a
routine primary PCl strategy (urgent angiography and subsequent PCl if indicated) should be considered in all patients. After 48 hours
(recent STEMI) angiography should be performed but routine PCl of a total occluded IRA is not recommended. Regardless of the time
from symptoms onset, the presence of ongoing symptoms suggestive of ischaemia, haemodynamic instability, or lifethreatening arrhyth-
mias is an indication for a primary PCl strategy.
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Figure 7 Diagnostic test flow chart in MINOCA. CMR = Cardiac Magnetic Resonance; IVUS = IntraVascular UltraSound; LV = Left Ventricle;
MINOCA = Myocardial Infarction with Non-Obstructed Coronary Arteries; OCT = Optical Coherence Tomography; STEMI = ST segment
Elevation Myocardial Infarction; TOE = Trans-Oesofageal Echocardiography; TTE = Trans-Thoracic Echocardiography. Takotsubo syndrome cannot
be diagnosed with certainty in the acute phase as the definition requires follow up imaging to document recovery of left ventricular function. IVUS
and OCT frequently show more atherosclerotic plaque than may be appreciated on angiography. They also increase sensitivity for dissection. If intra-
coronary imaging is to be performed, it is appropriate to carry out this imaging at the time of the acute cardiac catheterization, after diagnostic angiog-
raphy. Patients should be made aware of the additional information the test can provide and the small increase in risk associated with intracoronary
Imaging,

1+ Provocative testing for coronary artery spasm might be considered in selected patients with a recent AMI with suspected vasospas-
tic angina. Provocative manoeuvres have to be always performed by operators with experience and not necessarily in the acute phase
of STEMI.

2 + Clinically suspected myocarditis by ESC Task Force criteria = No angiographic stenosis >50% plus non ischemic pattern on CMR,
Definite myocarditis by ESC Task Force criteria = No angiographic stenosis >50% plus endomyocardial biopsy confirmation (histology,
immunohistology, polymerase-chain reaction based techniques to search for genome of infectious agents, mainly viruses).
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