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ACRONYMS AND ABBREVIATIONS

ACE Angiotensin Converting Enzyme

ACS Acute Coronary Syndrome

AF Atrial Fibrillation

AMI Acute Myocardial Infarction

ARBS Angiotensinogen Receptor Blockers
ARNI Angiotensin Receptor/Neprilysin Inhibitor
AV BLOCK Atrio Ventricular Block

b.i.d Bid In Die (Twice Daily)

BP Blood Pressure

c/l Contraindicated

CABG Coronary Artery Bypass Graft

CAD Coronary Artery Disease

CCBs Calcium Channel Blockers

Ccu/Icu Coronary Care Unit/ Intensive Care Unit
CMR Cardiac Magnetic Resonance

CSK9i Protein Convertase Subtilisin/Kexin Type 9
D2B Door To Balloon

DAPT Dual Antiplatelet Therapy

DES Drug Eluting Stent

ECG Electrocardiogram

ECLS Extra Corporeal Life Support

ECMO Extra Corporeal Membrane Oxygenator
eGFR Estimated Glomerular Filtration Rate
EMS Emergency Medical System

ER Emergency Room

ESC European Society of Cardiology

FMC First Medical Contact

GP Glycoprotein

GPI Glycoprotein Inhibitor

HF Heart Failure

hsTn High Sensitivity Troponin

I.V. Intra Venous

IABP Intra-Aortic Balloon Pump

IC Intra Coronary

ICCU Intensive Coronary Care Unit

ICD Internal Cardioverter Defibrillator

IRA Infarct Related Artery

LBBB Left Bundle Branch Block

LDL-C Low Density Lipoprotein Cholesterol

LV Left Ventricle
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LVADs Left Ventricular Assist Devices

LVEF Left Ventricular Ejection Fraction

Ml Myocardial Infarction

MRA Mineralocorticoid Receptor Antagonist

PCI Percutaneous Coronary Intervention

PET Positron Emission Tomography

RCTs Randomized Controlled Trials

RV Right Ventricular

Sa02 Saturation of arterial Oxygen

SBP Systolic Blood Pressure

SGLT2 Sodium-Glucose Co-Transporter-2

SPECT Single Positron Emission Computed Tomography
STEMI ST-Elevation Myocardial Infarction

T2DM Type 2 Diabetes Mellitus

TNK-tPA Tenecteplase Tissue Plasminogen Activator
UFH Unfractionated Heparin

VF Ventricular Fibrillation

VT Ventricular Tachycardia
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GLOSSARY

First medical contact (FMC) Time of EMS arrival at scene (prehospital) or hospital registration (walk-in)
Time of STEMI diagnosis Time of performance and interpretation of first ECG diagnostic of STEMI
First device deployment Deployment of first PCI device (balloon or first stent)

Door in Door out (DIDO) Time between registration of patient at non PCl capable hospital and patient

leaving non-PCl capable hospital via EMS

Interfacility transport time Time on the road between leaving non-PCl capable hospital and arrival at PCI
capable hospital

Primary percutaneous coronary = Mechanical reperfusion techniques aimed at restoring flow to the culprit vessel in
intervention (PPCI) acute STEMI. May include balloon angioplasty, coronary stenting or thrombectomy

Pharmacoinvasive strategy A reperfusion strategy utilizing adjunctive PCI following initial pharmacological
reperfusion with fibrinolysis. Consists of 1. routine immediate transfer to PCI
centres after fibrinolysis, 2. immediate PCI for patients with failed fibrinolysis, and
3. routine angiography +/- PCl within 24 hours after successful fibrinolysis

Facilitated PCl A reperfusion strategy where adjuvant therapies such as fibrinolysis or
glycoprotein lib/llla inhibitors are administered while in transit to immediate
diagnostic angiography with the intent to perform immediate PPCI
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Executive summary

e We recommend that the diagnosis and management of STEMI should be based on the
implementation of “regional networks” between hospitals (‘hub’ and ‘spoke’ model) linked
by an efficient ambulance service.

e We recommend that each regional network (cluster of hub and spokes) should share a written
protocol of referral and consultation

Strong recommendation

e We recommend that a national call center for the ambulance should be established and well
publicized to make it easily remembered and used by patients.

Strong recommendation

e We recommend that patients with chest pain and/or suspected STEMI should dial the EMS call
center number without delays. We do not recommend self transfer (patients to use vehicles
other than the EMS to reach hospitals in order to seek medical advice).

Strong recommendation

We recommend that all ambulance vehicles should be equipped with ECG machines and
defibrillators.

Strong recommendation

We recommend that all ambulance personnel should be trained to recognize the symptoms of
STEMI, administer aspirin, administer oxygen when appropriate, relieve pain and provide basic
life support including using the defibrillator if indicated.

Strong recommendation

We recommend that all ambulance personnel should be trained to record an ECG and either
interpret or transmit it, so that it can be reviewed by hospital-based cardiologist to establish or
reject a STEMI diagnosis.

Strong recommendation

We recommend that once ECG diagnosis is confirmed, primary PCl team in the Cath lab of the
Hub should be alerted of an imminent patient arrival

Strong recommendation

We recommend that all patients with confirmed or suspected STEMI should receive 300 mg of
chewable aspirin _as soon as possible if patients were not receiving ASA before or if no
contraindication.

Strong recommendation

We recommend that the ambulance should transfer the clinically stable patient from the field to
the nearest PCl capable hospital, bypassing non- PCI capable hospitals.

Strong recommendation

We recommend that if the patient during transfer becomes unstable or deteriorate clinically, he
should be redirected to the nearest hospital with ER
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Strong recommendation

We recommend that an ambulance transferring patients from the field to the hospital can be
equipped with a trained paramedic while an ambulance transferring patient in-between hospitals
should include an accompanying doctor on board.

Strong recommendation

We recommend that all EMS should have a written protocol stating the updated management
protocols and should establish a formal relationship with a PCl center to enable prompt patient
transfer

Strong recommendation

We recommend that the time of EMS response, arrival to the patient, arrival to the designated
hospital and the time of first ECG should be recorded and regularly audited aiming at improving
performance quality metrics

Strong recommendation

We recommend that reperfusion of the infarct related artery should be offered to all patients with
STEMI presenting within the first 12 hours following chest pain onset.

Strong recommendation

We recommend that reperfusion of the infarct related artery should be offered to all patients with
STEMI presenting within the 12-48 hours following chest pain onset.

Strong recommendation

We recommend that primary PCl should be used as a default reperfusion strategy for suspected STEMI patients
provided that time delay would not exceed 120 minutes.

Strong recommendation

We recommend that patients should bypass non-PCl-capable centers and instead be transferred to the nearest
Primary PCI Centre with the goal of achieving a maximum FMC-to device time of £ 120 minutes (ideal FMC-to-
device time < 90 minutes in urban settings).

Strong recommendation

We recommend that in areas where the transfer of patients to the nearest hub will exceed 120 minutes,
patients should be offered fibrinolytic therapy with immediate transfer afterwards to the hub for cardiac
catheterization within 2-24 hours post fibrinolysis. This pathway is the Pharmacoinvasive pathway.

Strong recommendation

We recommend that public awareness campaigns should be organized to reduce “patient delay” and

should include the following messages:

e Importance to know common symptoms of STEMI and to recognize it as early as possible

e Importance to react rapidly by calling the emergency services (123: ambulance service or 16474:
critical cases services).

Strong recommendation
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We recommend the following measures and policies to help minimize “system delays”:

e [t is mandatory to do a pre-hospital ECG and diagnose a STEMI in less than 10 minutes from the
patient presentation.

e EMS personell should send the pre-hospital ECG to a hospital-based consultant to confirm or reject
the diagnosis of STEMI.

e Once the diagnosis of STEMI is confirmed in the pre-hospital setting, immediate activation of the
catheterization laboratory should be initiated, the patient should be directed to the nearest hub
(Hospital with 24/7 primary PCl service).

e In the hub, the system should allow the EMS personell to bypass the emergency department and
bring the patient straight to the catheterization laboratory.

e For patients presenting in a non-capable PCl center, door-in to door-out time, defined as the
duration between arrival of the patient at the hospital to discharge of the patient in an ambulance
en route to the PCl center, should not exceed 30 minutes.

e Patients who will receive fibrinolytic therapy should receive it in less than 10 minutes from
diagnosis and should be transferred to a primary PCl capable center routinely within 2-24 hours
after thrombolytic therapy

e A written protocol in PCl non-capable hospitals should determine the reperfusion strategy of this
hospital whether direct transfer to PCl capable hospital or transfer after fibrinolytic therapy. The
written protocol should establish a formal relationship with a PCI center to enable prompt patient
transfer.

e All hospitals and EMS taking care of patients presenting with STEMI should adopt the time targets
summarized in Table #. We recommend that management delays should be recorded and audited
regularly and policies should be established to regularly improve them.

Strong recommendation

We recommend that appropriate and urgent management of STEMI starts from the moment of first
medical contact (FMC)

Strong recommendation

We recommend that correct diagnosis of STEMI is usually based on symptoms consistent with
myocardial ischaemia (i.e., persistent chest pain) and 12-lead electrocardiogram (ECG).

Strong recommendation

We recommend considering the typical characters of chest pain as retrosternal compression or
heaviness with radiation to the left arm, neck, or lower jaw.

Strong recommendation

We recommend that atypical and less-typical symptoms such as shortness of breath,
nausea/vomiting, fatigue, palpitations, or syncope should be considered the presenting symptoms in
some patients (e.g. in elderly and females).

Strong recommendation

We do not recommend using reduction in chest pain after nitroglycerin (glyceryl trinitrate)
administration as a diagnostic maneuver

Moderate recommendation

We recommend that patients with ongoing ischemic discomfort should receive sublingual nitroglycerin
(0.4 mg) or isosorbide dinitrates (5 mg) every 5 minutes for a total of 3 doses, after which an assessment
should be made about the need for intravenous nitroglycerin.

Strong recommendation
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We recommend that intravenous nitroglycerin is used for relief of ongoing ischemic discomfort, control
of hypertension or management of pulmonary congestion.

Strong recommendation

We recommend that morphine sulfate (2 to 4 mg IV with increments of 2 to 8 mg repeated at 5-to-15-
minute intervals) may be considered for severe pain refractory to nitrates and other anti-ischemic
therapies with the goal of relieving pain and reducing anxiety.

Moderate recommendation

We Recommend that oral beta-blockers should be administered promptly to those patients without a
contraindication irrespective of concomitant fibrinolytic therapy or performance of primary PCI.

Strong recommendation

We recommend IV beta-blockers promptly to STEMI patients without contraindications, especially if a
tachy- arrhythmia or hypertension is present.

Moderate recommendation

We recommend against routine use of supplemental oxygen in patients with STEMI who have an arterial
oxygen saturation 290 % with no signs of respiratory distress.

Moderate recommendation

We recommend that patients with oxygen saturation <90% or respiratory distress should be treated
with oxygen as needed.

Strong recommendation

We recommend that non-steroidal anti-inflammatory drugs (NSAIDs), except aspirin, should be avoided
to relieve chest pain, or any other indication, in the acute phases of STEMI management.

Moderate recommendation

We recommend 12-lead ECG recording and prompt interpretation in less than 10 min at the site of first
medical contact (FMC).

Strong recommendation

We recommend an ECG monitoring with defibrillator capacity as soon as possible in all patients with
suspected or confirmed STEMI

Strong recommendation

We recommend that, in the proper clinical context, ST-segment elevation (measured at the J-point) is
considered suggestive of acute coronary artery occlusion when it is present in at least two contiguous
leads with ST-segment elevation 22.5 mm in men < 40 years, 22 mm in men > 40 years, or 21.5 mm in
women in leads V2-V3 and/or 21 mm in the other leads [in the absence of left ventricular
hypertrophy or LBBB].

Strong recommendation

We recommend in patients with inferior STEMI, to record right precordial leads (V3R and V4R) seeking
ST segment elevation, to identify concomitant right ventricular (RV) infarction

Moderate recommendation

We recommend that the presence of a Q-wave on the ECG should not necessarily change the
reperfusion strategy decision.

Strong recommendation

We recommend that 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.

Strong recommendation

10
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We recommend routine blood sampling for serum markers as soon as possible in the acute
phase but this should not delay reperfusion treatment. Biomarkers can be of importance in
clinical diagnosis and prognosis. We recommend hsTn if available.

Strong recommendation

We recommend quick history taking, assessing vital signs, identifying significant co-morbidities,
securing an IV line and doing an ECG within 10 minutes from ER arrival, getting the cath lab ready in
<30 min, achieving door to balloon time of <60 min and overall FMC-to-device time of < 90 minutes

Strong Recommendation

We recommend giving the patient as soon as possible, if not previously given and if not
contraindicated, 4 chewable aspirin tablets (300 mg).

Strong Recommendation

We recommend giving the patient, once diagnosed, Ticagrelor 180 mg (oral or via NGT) (or Clopidogrel
600 mg if Ticagrelor is not available or contraindicated). Ticagrelor contra-indications are history of
intra-cerebral hemorrhage or moderate-severe hepatic failure.

Strong Recommendation

We do not recommend routine glycoprotein llIb/llla inhibitors or fibrinolytics before arrival at the
catheter laboratory to people with acute STEMI for whom primary PCl is planned.

Moderate Recommendation

We recommend giving patients with persistent cardiac chest pain or discomfort sublingual Nitrates if
SBP >140 mmHg and if RV infarct can be excluded.

Conditional recommendation

We recommend, If SBP <90 mmHg and patient is not in acute pulmonary edema, to administer a 300
mL fluid challenge.

Conditional recommendation

We recommend, if chest pain is still present, to administer morphine in increments of 2-4 mg.

Conditional recommendation

We recommend radial access over femoral access if performed by an experienced radial operator.

Conditional Recommendation

We recommend use of UFH for procedural anticoagulation

Strong Recommendation

We recommend that Enoxaparin can be used as an alternative option to UFH

Conditional Recommendation

We recommend against using fondaparinux during primary PCI

Strong Recommendation

We recommend Primary PCl of the IRA using DES

Strong Recommendation

11
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We recommend CABG should be considered in patients with ongoing ischemia and large areas of
jeopardized myocardium if PCI of the IRA cannot be performed

Conditional recommendation

We recommend PCI of non-IRA lesions before hospital discharge, in hemodynamically stable patients
with STEMI and multivessel disease.

Conditional Recommendation

We recommend PCI to culprit vessel only rather than complete revascularization during the index
procedure in patients with STEMI and cardiogenic shock.

Conditional Recommendation

We recommend Re-do coronary angiography (with possible PCl) in patients with symptoms or signs
of recurrent or remaining ischemia after primary PCI.

Strong Recommendation

We recommend against the routine use of 1.V. GPI for primary PCl except as bailout for patients with
heavy thrombus burden.

Conditional Recommendation

We recommend Against the routine use of IC GPI for primary PCl

Strong Recommendation

We recommend against the routine use of IC fibrinolysis

Weak Recommendation

We recommend against the routine use of IC adenosine to prevent no-reflow.

Weak Recommendation

We recommend against the routine use of thrombus aspiration except as bailout for patients with
heavy thrombus burden.

Strong Recommendation

We recommend against the routine use of deferred stenting.

Strong recommendation

We recommend fibrinolytic therapy within 12 h of symptom onset if primary PCl cannot be performed within
120 min from STEMI diagnosis and there are no contraindications.

Strong recommendation

We recommend Primary PCI rather than fibrinolysis in patients with heart failure/shock.

Strong recommendation

We recommend, when fibrinolysis is the reperfusion strategy, to initiate this treatment as soon as possible after
STEMI diagnosis. Door to needle time should not exceed 10 minutes.

Strong recommendation

We _recommend to use single-bolus weight adjusted tenecteplase tissue plasminogen activator (TNK-tPA) if
available as it is preferred over streptokinase.

Conditional recommendation

We recommend that late presenters (particularly >3 h) should be considered for transfer to primary PCl because
the efficacy and clinical benefit of fibrinolysis decrease as the time from symptom onset increases.

Conditional recommendation

12
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We recommend that Clopidogrel (rather than ticagrelor) plus aspirin is preferred when fibrinolysis is the used
strategy for reperfusion.

Strong recommendation

We recommend that parenteral anticoagulation in patients treated with lytics is used until revascularization or
for the duration of hospital stay up to 8 days.

Strong recommendation

We recommend that the anticoagulant to be is Enoxaparin V. loading bolus followed by S.C. maintenance
(preferred over UFH).

Strong recommendation

We recommend that the anticoagulant can also be UFH given as a weight-adjusted I.V. bolus followed by infusion.

Strong recommendation

We recommend that the anticoagulant can also be Fondaparinux LV. bolus followed by S.C. dose 24 h later in
patients treated with streptokinase.

Conditional recommendation

We recommend transfer to a PCl-capable center angiography and PCI of the IRA following successful fibrinolysis
in all patients within 2-24 hours after fibrinolysis.

Strong recommendation

We recommend rescue PCl immediately when fibrinolysis has failed (<50% ST-segment resolution at 60—-90 min)
or at any time in the presence of hemodynamic or electrical instability, or worsening ischaemia.

Strong recommendation

We recommend emergency angiography and PCI in the case of recurrent ischaemia or evidence of reocclusion
after initial successful fibrinolysis.

Strong recommendation

We recommend that same day repatriation can be considered provided that the patient
1. Has undergone a successful uncomplicated primary PCI

2. Is without ongoing myocardial ischemia

3. Is without arrhythmias

4. Is hemodynamically stable not requiring vasoactive or mechanical support

5

6

Does not need early revascularization to infarct-related or other arteries
Is transferred while monitored via ambulance and accompanied by a physician
Conditional recommendation
We recommend that all STEMI patients with successful reperfusion therapy and an uncomplicated
clinical course to be kept monitored by ECG in the CCU/ICU for a minimum of 24 hours, after which
they can be transferred to a monitored intermediate care unit for an additional 24-48 hours.
Strong recommendation
We recommend that early hospital discharge within 24-72 hours can be considered provided that the
patient
1. Has undergone a successful uncomplicated primary PCI
2. Without ongoing ischemia, arrhythmias or hemodynamic instability
3. Does not need early revascularization to the infarct-related or other arteries
4. s scheduled for early rehabilitation and adequate follow-up
Conditional recommendation
We recommend short and long-term risk assessment as soon as the patient is admitted to CCU/ICU,
through

13
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1. Clinical evaluation for signs of ongoing ischemia or hemodynamic instability

2. Clinical evaluation, cardiac enzymes and echocardiography for assessment of extent of myocardial
damage and state of LV and RV functions, exclude mechanical complications and LV thrombus

3. Clinical and laboratory assessment of dyslipidemia, dysglycemia, hypertension, renal dysfunction
or peripheral vascular disease

4. Clinical, invasive coronary angiography or noninvasive imaging (stress echo, CMR, SPECT,
or PET) to assess residual ischemia and myocardial viability in non-reperfused patients.

Strong recommendation

We recommend the continuation of chronic anticoagulation regimen during admission.

Strong recommendation

We recommend Primary PCl rather than fibrinolytic therapy regardless of the anticipated time delay.

Strong recommendation

We recommend Radial over femoral approach during PPCI.

Strong recommendation

We recommend the use of additional parenteral anticoagulation while in the Cath lab during primary
PCl, regardless of the timing of the last dose of oral anticoagulants.

Strong recommendation

We recommend giving the usual 300 mg loading dose of oral aspirin.

Strong recommendation

We recommend using clopidogrel (600 mg loading dose) rather than ticagrelor or prasugrel.

Strong recommendation

We recommend prescribing triple antithrombotic therapy for the first week after primary PCl and up
to one month in high thrombotic risk and low bleeding risk, after which we recommend discontinuing
aspirin and continue on oral anticoagulants and clopidogrel for one year. Then, we recommend keeping
the patient on oral anticoagulants only thereafter.

Strong recommendation

We recommend the assessment of bleeding risk in all patients.

Strong recommendation

We recommend the use of Novel oral anticoagulants over warfarin for patients with non-valvular atrial
fibrillation.

Strong recommendation

We recommend that in case of warfarin, the dose intensity should be carefully monitored with a target
international normalized ratio (INR) in the lower part of the recommended target range. When non-
vitamin K antagonist oral anticoagulants are used, the lowest effective tested dose for stroke prevention
should be applied.

Strong recommendation

We recommend against the use of GP II1B/IlIA inhibitors.

Strong recommendation

We recommend adding proton pump inhibitor for gastric protection.

Strong recommendation

We recommend to maintain a high index of suspicion for diagnosing STEMI in elderly patients who
present with atypical complaints.

Strong recommendation

14
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We recommend Primary PCl or thrombolytic therapy (according to the standard indications) with no
upper age limit.

Strong recommendation

We recommend radial access over femoral access to reduce bleeding risk.

Strong recommendation

We recommend against giving a loading dose of clopidogrel when thrombolytic therapy is indicated.

Strong recommendation

We recommend adding proton pump inhibitor for gastric protection.

Strong recommendation

We recommend to maintain a high index of suspicion for diagnosing STEMI in patients with diabetes
who present with atypical complaints.

Strong recommendation

We recommend that selection of reperfusion therapy (primary PCl or fibrinolytics) is like patients
without diabetes.

Strong recommendation

We recommend the use of the more potent oral P2Y12 receptor inhibitors (prasugrel or ticagrelor) over
clopidogrel.

Strong recommendation

We recommend the evaluation of glycemic status in all STEMI patients with and without a known history
of diabetes or hyperglycemia, and to monitor it frequently in diabetic patients and patients with
hyperglycemia.

Strong recommendation

We recommend management of hyperglycemia and maintain a blood glucose concentration <200 mg/dl
but absolutely avoid hypoglycemia (defined as glucose levels <70 mg/dl).

Moderate recommendation

We recommend the assessment of the renal insufficiency risk and to measure eGFR in patients on
metformin and/or sodium-glucose co-transporter-2 (SGLT2) inhibitors.

Strong recommendation

We recommend to maintain a high index of suspicion for diagnosing STEMI in patients with renal
dysfunction who present with atypical complaints.

Strong recommendation

We recommend measuring eGFR as soon as possible in patients with suspected renal dysfunction as
elderly, diabetics, and heart failure.

Strong recommendation

We recommend adjusting dose of antithrombotic drugs according to renal function.

Strong recommendation

We recommend adequate hydration during and after primary PCl and limiting the dose of contrast
agents, preferentially low-osmolality contrast agents to reduce the risk of contrast-induced
nephropathy.

Strong recommendation

We recommend adding proton pump inhibitor for gastric protection

Strong recommendation

15
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We recommend immediate assessment of non-reperfused patients for evidence of electrical or
hemodynamic instability or evidence of ongoing ischemia. This evidence would make them candidates
for primary PCI even beyond the time window of reperfusion.

Strong recommendation

We recommend doing echocardiography as soon as possible for these patients to detect complications
or any indication for invasive intervention.

Strong recommendation

We recommend noninvasive tests to detect evidence of residual ischemia or myocardial viability that
indicate further invasive assessment with or without revascularization.

Strong recommendation

We recommend medical therapy including DAPT and secondary prevention therapies for stable patients
who were not reperfused.

Strong recommendation

We recommend that in patients in whom PCl is finally performed, ticagrelor is preferred, while in
patients who do not undergo PCI, either ticagrelor or clopidogrel can be used.

Strong recommendation

We recommend anticoagulation, preferably with fondaparinux, until coronary revascularization is done
or hospital discharge.

Strong recommendation

We recommend against routine reperfusion of the infarct related artery in stable patients beyond the
first 48 hour of symptom onset.

Strong recommendation

We recommend the initiation of ACE inhibitor (or if not tolerated, ARB) therapy as soon as possible in
all hemodynamically stable patients with evidence of LVEF < 40% and/or heart failure to reduce the risk
of hospitalization and death.

Strong recommendation

We recommend the initiation of Beta-blocker therapy in patients with LVEF < 40% and/or heart failure
after stabilization, to reduce the risk of death, recurrent MlI, and hospitalization for heart failure

Strong recommendation

We recommend the initiation of an MRA therapy in patients with heart failure and LVEF < 40% with no
severe renal failure or hyperkalemia to reduce the risk of cardiovascular hospitalization and death.

Strong recommendation

We recommend the use of Loop diuretics in patients with acute heart failure with symptoms/signs of
fluid overload to improve symptomes.

Strong recommendation

We recommend the use of IV nitrates in patients with symptomatic heart failure with SBP >90 mmHg to
improve symptoms and reduce congestion.

Strong recommendation

We suggest the use of Intravenous nitrates or sodium nitroprusside in patients with heart failure and
elevated SBP to control blood pressure and improve symptoms.

16
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Moderate recommendation

We recommend Oxygen therapy in patients with pulmonary oedema with Sa02 < 90% to maintain a
saturation > 95%.

Strong recommendation

We suggest non-invasive positive pressure ventilation (continuous positive airway pressure, biphasic
positive airway pressure) in patients with respiratory distress (respiratory rate >25 breaths/min, Sa02
<90%) without hypotension.

Moderate recommendation

We recommend patient intubation in patients with respiratory failure or exhaustion, leading to
hypoxemia, hypercapnia, or acidosis, and if non-invasive ventilation is not tolerated.

Strong recommendation

We recommend the use of opiates to relieve dyspnea and anxiety in patients with pulmonary oedema
and severe dyspnea. Respiration should be monitored.

Weak recommendation

We recommend the use of IV inotropic agents and/or vasopressors in patients with severe heart failure
with hypotension (systolic BP < 90 mmHg) refractory to standard medical treatment.

Weak recommendation

We recommend that SGLT2 inhibitors may be considered in the setting of acute STEMI especially in
diabetic patients and if complicated with heart failure after stabilization.

Weak recommendation

We recommend that ARNI, in place of ACE inhibitors or ARBS, may be considered in the setting of acute
STEMI especially if complicated with heart failure after stabilization.

Weak recommendation

We recommend immediate primary PCl to infarct related artery if coronary anatomy is suitable.

Strong recommendation

We recommend primary PCl to infarct related artery only as the default strategy.

Strong recommendation

We recommend fibrinolysis if a primary PCl strategy is not available within 120 min from STEMI
diagnosis and mechanical complications have been ruled out.

Moderate recommendation

We recommend emergency CABG if coronary anatomy is not suitable for PCI, or if PCl has failed , or in
case of mechanical complication.

Strong recommendation

We recommend continuous invasive blood pressure monitoring with an arterial line.

Strong recommendation

We recommend hemodynamic assessment with pulmonary artery catheter for confirming diagnosis or
guiding therapy.

Weak recommendation

We recommend immediate echocardiography to assess ventricular and valvular functions, loading
conditions, and to detect mechanical complications.

Strong recommendation

We recommend that mechanical complications to be treated as early as possible after discussion by
the Heart Team.

Strong recommendation

We recommend Oxygen/mechanical respiratory support according to blood gases.
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Strong recommendation

We recommend the use of intra-aortic balloon pumping in patients with mechanical complications.

Moderate recommendation

We recommend against the routine use of intra-aortic balloon pumping.

Strong recommendation

We recommend Ultrafiltration in patients with refractory congestion who failed to respond to
diuretics.

Weak recommendation

We recommend the use of Inotropic/vasopressor agents for hemodynamic stabilization.

Weak recommendation

We recommend the short-term use of mechanical circulatory support e.g. ECLS or ECMO in patients in
refractory shock.

Weak recommendation

We recommend the use of intravenous beta-blockers for rate control if there are no clinical signs of
acute heart failure or hypotension.

Strong recommendation

We recommend the use of intravenous amiodarone for rate control, in case of concomitant acute heart
failure but no hypotension.

Strong recommendation

We recommend that the use of intravenous digitalis for rate control, might be considered, in case of
concomitant acute heart failure and hypotension.

Conditional recommendation

We recommend immediate electrical cardioversion when adequate rate control cannot be achieved
promptly with pharmacological agents and ongoing ischemia, severe hemodynamic compromise, or
heart failure.

Strong recommendation

We recommend the use of intravenous amiodarone to promote electrical cardioversion and/or
decrease risk for early recurrence of AF after electrical cardioversion.

Strong recommendation

We recommend long term anticoagulation depending on CHA,DS,-VASc score and taking concomitant
antithrombotic therapy into account

Conditional recommendation

We recommend against the prophylactic treatment with antiarrhythmic drugs to prevent AF in STEMI
patients.

Strong recommendation

We recommend the use of intravenous beta-blocker treatment in STEMI patients with polymorphic VT
and/or VF unless contraindicated.

Strong recommendation

We recommend prompt and complete revascularization to treat myocardial ischemia that may be
present in patients with recurrent VT and/or VF.

Strong recommendation

We recommend the use of intravenous amiodarone in treatment of recurrent polymorphic VT.

Strong recommendation
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We suggest the use of intravenous amiodarone for recurrent VT with hemodynamic intolerance despite
repetitive electrical cardioversion.

Conditional recommendation

We recommend correction of electrolyte imbalances (especially hypokalemia and hypomagnesemia) in
patients with VT and/or VF.

Strong recommendation

We suggest transvenous catheter pace termination and/or overdrive pacing if VT cannot be controlled
by repetitive electrical cardioversion.

Conditional recommendation

We suggest radiofrequency catheter ablation followed by ICD implantation in patients with recurrent
VT, VF, or electrical storm despite complete revascularization and optimal medical therapy.

Conditional recommendation

We suggest intravenous lidocaine if beta-blockers, amiodarone, and overdrive stimulation are not
effective/applicable in patients with recurrent VT with hemodynamic influence despite repetitive
electrical cardioversion.

Weak recommendation

We recommend against the use of antiarrhythmic drugs in asymptomatic and hemodynamically
irrelevant ventricular arrhythmias.

Strong recommendation

We recommend in cases of sinus bradycardia with hemodynamic instability or high degree AV block
without stable escape rhythm the use of intravenous positive chronotropic medication (epinephrine,
vasopressin, and/or atropine).

Strong recommendation

We recommend in cases of sinus bradycardia with hemodynamic instability or high degree AV block
without stable escape rhythm the use of temporary pacing in cases of failure to respond to positive
chronotropic medication.

Strong recommendation

We recommend in cases of sinus bradycardia with hemodynamic instability or high degree AV block
without stable escape rhythm urgent angiography with a view to revascularization if the patient has not
received previous reperfusion therapy.

Strong recommendation

We recommend urgent primary PCl strategy in patients with resuscitated cardiac arrest and an
ECG consistent with STEMI. If PCl is not available, fibrinolytic therapy can be used with caution
if there is no contraindication.

Strong recommendation

We recommend urgent coronary angiography (within 2 h) in survivors of cardiac arrest,
including unresponsive survivors, when there is a high index of suspicion of ongoing STEMI that
includes:

e Presence of chest pain before arrest.

e Clear history of established CAD.

e Abnormal or uncertain ECG results.

Conditional recommendation
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We recommend urgent echocardiography to exclude non-coronary causes (cerebrovascular
event, respiratory failure, non-cardiogenic shock, pulmonary embolism, and intoxication).
Strong recommendation

We recommend urgent coronary angiography, with possible PCl, if suspected cardiac cause
provided there is no evidence of poor neurological outcome that includes:

e Unwitnessed cardiac arrest.

e Late arrival of a pre-hospital team without basic life support (>10 min).

e Aninitial non-shockable rhythm.

e More than 20 min of advanced life support without return to spontaneous circulation.
Conditional recommendation

We recommend our hospitals to provide therapeutic hypothermia to unconscious patients
after out of hospital cardiac arrest, aiming for a constant temperature between 32 and 36 C for
at least 24 h.

Conditional recommendation

We recommend the indefinite use of aspirin in the dosage range of 75-162 mg/day for patients
without contraindications after myocardial infarction.

Strong recommendation

We recommend the use clopidogrel (75 mg daily) in case of aspirin contraindication or intolerance
as a single long-term therapy.

Conditional recommendation

We recommend that dual antiplatelet therapy (DAPT) with aspirin and a P2Y12 inhibitor
(preferably ticagrelor) to be prescribed for up to 12 months in patients following acute myocardial
infarction, irrespective of stent implantation unless there are contraindications such as excessive
risk of bleeding.

Strong recommendation

We recommend oral beta blockers to patients with heart failure and/or LVEF <40% unless
contraindicated.

Strong recommendation

We recommend routine oral beta blockers to be considered to all patients without
contraindications.

Conditional recommendation

We recommend an LDL-C goal of <55 mg/dl and a reduction of at least 50% of the baseline LDL-C.

Strong recommendation

We recommend starting high-intensity statin therapy as early as possible, unless contraindicated,
and maintain it for life.

Strong recommendation

We recommend, in patients with LDL-C not at goal despite a maximally tolerated statin dose,
combination with Ezetimibe and/or protein convertase subtilisin/kexin type 9 reducing drugs
(PCSKQi or Inclisiran).

20



EGYPTIAN GUIDELINES FOR STEMI DIAGNOSIS AND MANAGEMENT

Conditional recommendation

We recommend, for patients with statin intolerance, a reduced dose of statin therapy and/or
ezetimibe.

Strong recommendation

We recommend Bempedoic acid in patients with statin intolerance, either alone or in combination
with ezetimibe, as it has new evidence for safety and efficacy

Weak recommendation

We recommend that ACE inhibitors should be used starting from the first 24 h of STEMI in patients
with evidence of heart failure, LV systolic dysfunction, diabetes, or an anterior infarct.

Strong recommendation

We recommend that a n ARB, preferably valsartan, can be an alternative to ACE inhibitors in
patients with heart failure and/or LV systolic dysfunction, particularly those who are intolerant of
ACE inhibitors.

Strong recommendation

We recommend routine ACEI/ARBS to be considered to all patients without contraindications.

Conditional recommendation

We recommend that MRAs should be used in patients with an LVEF <40% and heart failure or
diabetes, who are already receiving an ACE inhibitor and a beta blocker, provided there is no renal
failure or hyperkalemia.

Strong recommendation

We recommend, in cases of hypertension, tachycardia or angina, that non-dihydropyridine CCBs
may be used if B blockers are contraindicated particularly in the presence of obstructive airway
disease.

Conditional recommendation

We do not recommend the routine use of oral nitrates in STEMI which was of no benefit in a
randomized controlled trial.

Conditional recommendation

We recommend that SGLT2 inhibitors should be considered after STEMI especially if complicated
with heart failure.

Weak recommendation

We recommend that ARNI, in place of ACE inhibitors or ARBS, should be considered after STEMI
especially if complicated with heart failure.

Weak recommendation

We recommend that smoking should be discontinued by patients with a history of myocardial
infarction.

Strong recommendation

We recommend that regular aerobic physical activity should be considered after myocardial
infarction.

Strong recommendation

We recommend a healthy Mediterranean diet that controls blood pressure and BMI in the healthy
range and avoiding alcohol.
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INTRODUCTION

Acute ST-segment elevation myocardial infarction (STEMI) is the most serious manifestation of
coronary artery disease (CAD) with high morbidity and mortality.! Mortality due to CVD in Egypt
is one of the highest compared to other countries in the region and worldwide.? Outcome of
STEMI patients depends on the availability of emergency medical services provided by STEMI
networks and on the time delay before which a patient is treated.3

SCOPE AND OBJECTIVES

The objectives of these guidelines are to provide a practical set of recommendations to the timely
diagnosis and up-to-date management of patients presenting with STEMI in Egypt. The goal of
these guidelines is to improve survival and quality of life for patients who suffer from STEMI. The
guidelines will cover both the early and longer-term (rehabilitation) phases of STEMI.

TARGET AUDIENCE

The guidelines are directed to Cardiologists, Emergency physicians, Internal medicine physicians,
Critical care physicians, Interns, Nurses, administrators and planners dealing with patients
presenting with STEMI.

Methods

Methods of search:

A comprehensive search for guidelines was undertaken to identify the most relevant guidelines
to consider for adaptation. Keywords used for searching are: myocardial infarction, STEMI.

Inclusion / exclusion criteria followed in the search and retrieval of guidelines to be adapted:

e Selecting only evidence-based guidelines (guideline must include a report on methodology of
development including the systematic literature searches and explicit links between individual
recommendations and their supporting evidence)

* Selecting national and/or international guidelines

» Specific range of dates for publication (using Guidelines published or updated 2013 and later or
the last 5 years)

e Selecting peer-reviewed publications only

e Selecting guidelines written in English language
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e Excluding guidelines written by a single author

The following three categories of databases and websites were searched:

CPG databases and libraries (e.g., GIN, ECRI, SIGN, DynaMed, BIGG-REC PAHO)
Bibliographic databases (e.g., PubMed, Google Scholar)

Specialized professional societies (related to the pediatric subspecialty)

All the retrieved Guidelines were screened and appraised using AGREE Il instrument
(www.agreetrust.org) by at least two members. The panel decided a cut-off point or rank the
guidelines (any guideline scoring above 60% on the rigor dimension was retained)

After reviewing all the previous criteria, the GDG/ GAG recommended using 2 guidelines:

2023 ESC Guidelines for the management of acute coronary syndromes - ESC Clinical Practice
Guidelines.

2019 Canadian Cardiovascular Society/Canadian Association of Interventional Cardiology
Guidelines on the Acute Management of ST-Elevation Myocardial Infarction: Focused Update on
Regionalization and Reperfusion

We did Adolopment for these guidelines: (Adoption, Adaptation, and Development)
Adoption for most of the guideline recommendations.

Adaptation for 2 recommendation according to GRADE criteria to be suitable to our Economic
implications (Evidence to Decision (EtD) table was done)

Development of Good Practice Statement.
Contributors to the guideline development process:
Guideline Development Group (GDG)/ Guideline Adaptation Group (GAG):

The GDG/ GAG included two subgroups; the clinicians/ healthcare providers subgroup and the
guideline methodologists’ subgroup.

Clinicians Subgroups

The clinicians’ subgroup or clinical panel for this guideline included experts with a range of
knowledge, technical skills and diverse perspectives in the field of myocardial ischemia

The main functions of the clinical panel were adolopment of STEMI diagnosis and management
Guidelines, determining the scope of the guideline and guideline, reviewing the evidence, and
formulating evidence-informed recommendations in case of changing strength of
recommendations.
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Guideline Methodologists Subgroup

There were 7 guideline methodologists with expertise in guidelines development, adaptation,
GRADE and translation of evidence into recommendations. Methodologists provided orientation
and overview of evidence-informed guideline development processes using the GRADE approach,
guideline adaptation using the Adapted ADAPTE, provided AGREE Il assessment of the source
guidelines in collaboration with the clinician’s subgroup, generation of the EtD frameworks
whenever applicable.

External Review Group:

The External Review Group for this guideline comprises 3 clinical national experts who have
interest and expertise in as well as eminent international reviewers.

They were identified by Egyptian Society of Cardiology (EgSC) as people who can provide valuable
insights during the guideline development process.

The External Review Group was asked to comment on (peer review) the final guideline to identify
any criticism on the content and to comment on clarity and applicability as well as issues relating
to implementation, dissemination, ethics, regulations, or monitoring, but not to change the
recommendations formulated by the GDG/ GAG. The members of the External Review Group
were required to submit declarations of interest before the peer review process.

Guideline Development/ Adaptation Group meetings:
GDG/ GAG meetings were organized virtually (weekly/bimonthly). Due to the extensive scope of

the guideline, EPG was responsible for overseeing the adolopment process. the timetable and
objectives of each meeting. GDG/ GAG meetings were also attended by members of the
methodologists. Working rules for each contributor type were outlined by the chair at the start
of each meeting, covering aspects such as vocal rights, voting, and evidence to decision and
recommendation formulating processes.

Declarations of interest:

Prospective members of the GDG/ GAG were asked to fill in and sign the standard WHO
declaration of interest and confidentiality undertaking forms. All guideline members and
methodologists were also asked to fill in and sign the standard WHO declaration-of-interests.

Members of the external review group will be asked to fill in and sign the standard WHO
declaration-of-interests form before the peer review process.
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Evidence for the guideline:

We used GRADE system (Grading of Recommendations, Assessment, Development, and
Evaluations) which is a transparent framework for developing and presenting summaries of
evidence and provides a systematic approach for making clinical practice recommendations. It is
the most widely adopted tool for grading the quality of evidence and for making
recommendations with over 100 organizations worldwide officially endorsing GRADE.

GRADE has four levels of evidence — also known as certainty in evidence or quality of evidence:
very low, low, moderate, and high (Table 1). Evidence from randomized controlled trials starts at
high quality and, because of residual confounding, evidence that includes observational data
starts at low quality.

Table 1. GRADE certainty ratings

Certainty What it means

Very low The true effect is probably markedly different from the estimated effect

Low The true effect might be markedly different from the estimated effect

Moderate | The authors believe that the true effect is probably close to the estimated effect

High The authors have a lot of confidence that the true effect is similar to the
[
8 estimated effect.

In GRADE, recommendations can be strong or weak, in favor or against an intervention. Strong
recommendations suggest that all or almost all persons would choose that intervention. Weak
recommendations imply that there is likely to be an important variation in the decision that
informed people are likely to make. The strength of recommendations is actionable: a weak
recommendation indicates that engaging in a shared decision-making process is essential, while
a strong recommendation suggests that it is not usually necessary to present both options.

Recommendations are more likely to be weak rather than strong when the certainty in evidence
is low, when there is a close balance between desirable and undesirable consequences, when
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there is substantial variation or uncertainty in patient values and preferences, and when
interventions require considerable resources.
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RECOMMENDATIONS

I. STEMI SYSTEMS OF CARE AND REPERFUSION ALGORITHMS*®

A. STEMI REGIONAL NETWORKS

e We recommend that the diagnosis and management of STEMI should be based on the
implementation of “regional networks” between hospitals (‘hub’ and ‘spoke’ model) linked
by an efficient ambulance service.

e We recommend that each regional network (cluster of hub and spokes) should share a written
protocol of referral and consultation

Strong recommendation; moderate certainty evidence

Implementation remarks

e STEMI networks aim at providing timely and efficient care, reduce reperfusion delay, improve
reperfusion rates, and apply protocols for updated STEMI care and thus improve prognosis of
STEMI patients.

e Every geographic area with one million inhabitants should be served by at least one or two
hubs and 10-15 spokes.

e The hub should be equipped with a cardiac catheterization facility and able to offer primary
PCl around the clock (24 hours a day, 7days a week; 24/7).

e The hub should act as a referral center to several smaller hospitals which are non-PCl capable
facilities (spokes).

e Patients arriving at spokes should be transferred via an ambulance to the hub while patients
first seen by an ambulance should be transferred directly to the assighed hub bypassing the
spokes.

e Patients presenting to a non-PCl-capable hospital, and awaiting transportation for primary or
rescue PCI, are attended in an appropriately monitored area.

B. EMS CALL CENTER and AMBULANCE VEHICLES

e We recommend that a national call center for the ambulance should be established and well
publicized to make it easily remembered and used by patients.

Strong recommendation, moderate certainty evidence

e We recommend that patients with chest pain and/or suspected STEMI should dial the EMS call
center number without delays. We do not recommend patients to use vehicles other than the
EMS to reach hospitals in order to seek medical advice.

Strong recommendation, moderate certainty evidence

Implementation remarks
e In Egypt, this number is 123 (ambulance service) or 16474 (critical care services).
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We recommend that all ambulance vehicles should be equipped with ECG machines and
defibrillators.

Strong recommendation, low certainty evidence

We recommend that all ambulance personnel should be trained to recognize the symptoms of
STEMI, administer aspirin, administer oxygen when appropriate, relieve pain and provide basic
life support including using the defibrillator if indicated.

Strong recommendation, low certainty evidence

We recommend that all ambulance personnel should be trained to record an ECG and either
interpret or transmit it, so that it can be reviewed by hospital-based cardiologist to establish or
reject a STEMI diagnosis.

Strong recommendation, low certainty evidence

We recommend that once ECG diagnosis is confirmed, primary PCI team in the Cath lab of the
Hub should be alerted of an imminent patient arrival

Strong recommendation, low certainty evidence

We recommend that all patients with confirmed or suspected STEMI should receive 300 mg of
chewable aspirin as soon as possible if no contraindication.

Strong recommendation, strong certainty evidence

We recommend that the ambulance should transfer the clinically stable patient from the field to
the nearest PCl capable hospital, bypassing non- PCl capable hospitals.

Strong recommendation, low certainty evidence

We recommend that if the patient during transfer becomes unstable or deteriorate clinically, he
should be redirected to the nearest hospital with ER

Strong recommendation, low certainty evidence

We recommend that an ambulance transferring patients from the field to the hospital be
equipped with a trained paramedic while an ambulance transferring patient in-between hospitals
should include an accompanying doctor on board.

Strong recommendation, low certainty evidence

We recommend that all EMS should have a written protocol stating the updated management
protocols and should establish a formal relationship with a PCl center to enable prompt patient
transfer

Strong recommendation, low certainty evidence

We recommend that the time of EMS response, arrival to the patient, arrival to the designated
hospital and the time of first ECG should be recorded and regularly audited aiming at improving
performance quality metrics

Strong recommendation, low certainty evidence

Implementation remarks

e The ambulance should be equipped by an ECG machine to do pre-hospital ECG that can be
interpreted by a hospital-based consultant, directing the patient to the nearest primary PCI
capable hospital.

e The ambulance should be equipped by a defibrillator to revert fatal cardiac arrhythmias if
such complication happens.
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C. REPERFUSION ALGORITHMS

We recommend that reperfusion of the infarct related artery should be offered to all patients with
STEMI presenting within the first 12 hours following chest pain onset.

Strong recommendation, strong certainty evidence

We recommend that reperfusion of the infarct related artery should be offered to all patients with
STEMI presenting within the 12-48 hours following chest pain onset.

Strong recommendation, moderate certainty evidence

We recommend that primary PCl should be used as a default reperfusion strategy for suspected STEMI patients
if time delay would not exceed 120 minutes.

Strong recommendation, strong certainty evidence

We recommend that patients should bypass non-PCl-capable centers and instead be transported to the
nearest Primary PCl Centre with the goal of achieving a maximum FMC-to device time of < 120 minutes (ideal
FMC-to-device time < 90 minutes in urban settings).

Strong recommendation, moderate certainty evidence

We recommend that in areas where the transfer of patients to the nearest hub will exceed 120 minutes,
patients should be offered fibrinolytic therapy with immediate transfer afterwards to the hub for cardiac
catheterization within 2-24 hours post fibrinolysis. This pathway is the Pharmacoinvasive pathway.

Strong recommendation, strong certainty evidence

Evidence and rationale:

Primary PCl is the preferred reperfusion strategy in patients with STEMI within 12h of symptom onset,
provided it can be performed expeditiously (i.e. 120min from STEMI diagnosis) by an experienced team.
An experienced team includes not only interventional cardiologists but also skilled support staff. Lower
mortality rates among patients undergoing primary PCl are observed in centers with a high volume of PCI
procedures.® Real-life data confirm that primary PCl is performed faster and results in lower mortality if
performed in high-volume centres.” Randomized clinical trials in high- volume, experienced centers have
repeatedly shown that, if delay to treatment is similar, primary PCl is superior to fibrinolysis in reducing
mortality, reinfarction, or stroke.®® However, in some circumstances, primary PCl is not an immediate
option and fibrinolysis could be initiated expeditiously. The extent to which the PCl-related time delay
diminishes the advantages of PCl over fibrinolysis has been widely debated. Because no specifically
designed study has addressed this issue; The recent Strategic Reperfusion Early After Myocardial infarction
(STREAM) trial randomized early STEMI presenters without the possibility of immediate PCl to immediate
fibrinolysis (followed by routine early angiography) or transfer to primary PCL.2° The median PCl-related
delay in this trial was 78min, and there were no differences in clinical outcomes. This Task Force recognizes
the lack of contemporaneous data to set the limit to choose PCl over fibrinolysis. For simplicity, an
absolute time from STEMI diagnosis to PCI-mediated reperfusion [le. wire crossing of the infarct-related
artery (IRA)] rather than a relative PCl-related delay over fibrinolysis has been chosen. This limit is set to
120min.

Given the maximum limit of 10 min from STEMI diagnosis to bolus of fibrinolytics, the 120min absolute
time would correspond to a PCl-related delay in the range of 110-120 min, being in the range of the times
identified in old studies and registries as the limit delay to choose PCI.113
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There is general agreement that a primary PCl strategy should also be followed for patients with
symptoms lasting >12h in the presence of: (1) ECG evidence of ongoing ischemia; (2) ongoing or recurrent
pain and dynamic ECG changes; and (3) ongoing or recurrent pain, symptoms. and signs of heart failure,
shock, or malignant arrhythmias. However, there is no consensus as to whether PCl is also beneficial in
patients presenting >12h from symptom onset in the absence of clinical and/or electrocardiographic
evidence of ongoing ischemia. In asymptomatic patients without persistent symptoms 12-48 h after
symptom onset, a small (n =347) randomized study showed improved myocardial salvage and 4 year
survival in patients treated with primary PCl compared with conservative treatment alone.'**> However,
in stable patients with persistent occlusion of the IRA 3-28 days after M, the large (n=2166) Occluded
Artery  Trial {OAT) revealed no clinical benefit from routine coronary intervention with medical
management, beyond that from medical management alone.’®” A meta-analysis of trials testing
whether late recanalization of an occluded IRAis beneficial showed no benefit of reperfusion.’®
Therefore, routine PCI of an occluded IRA in asymptomatic patients >48 h after onset of symptoms is
not indicated. These patients should be managed like all patients with chronic total occlusion, in which
revascularization should be considered in the presence of symptoms or objective evidence of
viability/ischemia in the territory of the occluded artery.*®

If the reperfusion strategy is fibrinolysis, the goal is to inject the bolus of fibrinolytics within 10min from
STEMI diagnosis. This time is selected based on the median time from randomization to bolus recorded
in the STREAM trial which was 9 min.% In previous ESC STEMI guidelines?, the target time was 30 min,
but this was calculated from FMC (as opposed to STEMI diagnosis). STEMI diagnosis should occur within
10 min from FMC.

Figures 5 and 6 summarize target times for patients presenting in the pre- hospital setting or in a non-PCl
center.

To shorten the time to treatment. Fibrinolysis should be administered in the pre-hospital setting if
possible.1%2122 patients should be transferred to a PCl-capable facility as soon as possible after the bolus
of lytics administration.

Rescue PCl is indicated in the case of failed fibrinolysis (i.e. ST-segment resolution < 50% within 60-90
min of fibrinolytic administration), or in the presence of hemodynamic or electrical instability, worsening
ischemia, or persis-tent chest pain,121124 while a routine early PCl strategy is indicated after successful
fibrinolysis (preferably 2-24 h after fibrinolysis).?*?*

Patients with a clinical presentation compatible with AMI and a non-interpretable ST-segment on the
ECG, such as those with bundle branch block or ventricular pacing,*%” should undergo a primary PCl
strategy.
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D. REDUCING DELAYS IN STEMI MANAGEMENT

Strong recommendation, low-certainty evidence

Strong recommendation, low-certainty evidence

Implementation remarks

e The mostimportant concept in the management of STEMI is the time urgency by which the patients
are treated.

e Management of delays are important indicators of quality of care in STEMI. Delay is a major cause
of increased morbidity and mortality.

e Delays are either due to late patient presentation or delays in the system of care during diagnosis
and treatment.

e Patient delay or late presentation to seek medical advice is a major problem in the management of
STEMI.
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Il. STEMI DIAGNOSIS

A. CHEST PAIN ANALYSIS AND MANAGEMENT

We recommend that appropriate and urgent management of STEMI starts from the moment of first
medical contact (FMC)

Strong recommendation, strong-quality evidence

We recommend that correct diagnosis of STEMI is usually based on symptoms consistent with
myocardial ischaemia (i.e., persistent chest pain) and 12-lead electrocardiogram (ECG).

Strong recommendation, strong-quality evidence

We recommend considering the typical characters of chest pain as retrosternal compression or
heaviness with radiation to the left arm, neck, or lower jaw.

Strong recommendation, weak-quality evidence

We recommend that atypical and less-typical symptoms such as shortness of breath,
nausea/vomiting, fatigue, palpitations, or syncope should be considered the presenting symptoms in
some patients (e.g. in elderly and females).

Strong recommendation, weak-quality evidence

We do not recommend using reduction in chest pain after nitroglycerin (glyceryl trinitrate)
administration as a diagnostic maneuver

Moderate recommendation, weak-quality evidence

We recommend that patients with ongoing ischemic discomfort should receive sublingual nitroglycerin
(0.4 mg) or isosorbide dinitrates (5 mg) every 5 minutes for a total of 3 doses, after which an assessment
should be made about the need for intravenous nitroglycerin.

Strong recommendation, High-quality evidence

We recommend that intravenous nitroglycerin is used for relief of ongoing ischemic discomfort, control
of hypertension or management of pulmonary congestion.

Strong recommendation, high-quality evidence

We recommend that morphine sulfate (2 to 4 mg IV with increments of 2 to 8 mg repeated at 5-to-15-
minute intervals) may be considered for severe pain refractory to nitrates and other anti-ischemic
therapies with the goal of relieving pain and reducing anxiety.

Moderate recommendation, moderate-quality evidence

We Recommend that oral beta-blockers should be administered promptly to those patients without a
contraindication irrespective of concomitant fibrinolytic therapy or performance of primary PCI.

Strong recommendation, high-quality evidence

We recommend IV beta-blockers promptly to STEMI patients without contraindications, especially if a
tachy- arrhythmia or hypertension is present.

Moderate recommendation, high-quality evidence

We recommend against routine use of supplemental oxygen in patients with STEMI who have an arterial
oxygen saturation 290 % with no signs of respiratory distress.

Moderate recommendation, Low-quality evidence

We recommend that patients with oxygen saturation <90% or respiratory distress should be treated
with oxygen as needed.

Strong recommendation, moderate-quality evidence

We recommend that non-steroidal anti-inflammatory drugs (NSAIDs), except aspirin, should be avoided
to relieve chest pain, or any other indication, in the acute phases of STEMI management.

Moderate recommendation, moderate-quality evidence
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Implementation remarks

* Relief of pain is of paramount importance, not only for comfort reasons but because the
pain is associated with sympathetic activation, which causes vasoconstriction and increases
the workload of the heart.

* Control of cardiac pain is typically accomplished with a combination of nitrates, opiate
analgesic agents, oxygen, and beta-adrenergic blockers.

e In patients with STEMI, nitrates can reduce the symptoms of chest discomfort and HF as
well as treat hypertension. However, nitrates can occasionally produce profound
hypotension in patients with right ventricular infarction, aortic stenosis, or who recently
used sildenafil.

e Intravenous opioids (e.g., morphine) are the analgesics most used. However, morphine use
is associated with a slower uptake, delayed onset of action, and reducing effects of oral
antiplatelet agents (i.e., clopidogrel, ticagrelor, and prasugrel), which may lead to early
treatment failure in susceptible individuals.

e During the first few hours after the onset of STEMI, beta blocking agents may diminish
myocardial oxygen demand by reducing heart rate, systemic arterial pressure, and
myocardial contractility.

e Routine use of supplemental oxygen in STEMI patients is of unclear benefit.

Evidence and rationale:

Management-including diagnosis and treatment-of STEMI starts from the point of first medical
contact (FMC). It is recommended that a regional reperfusion strategy should be established to
maximize efficiency.

A working diagnosis of STEMI must first be made. This is usually based on symptoms consistent
with myocardial ischemia (i.e., persistent chest pain) and signs [l.e. 12-lead electrocardiogram
(ECG)]. Important dues 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,
nausea/vomiting. fatigue, palpitations, or syncope.® A reduction in chest pain after nitroglycerin
(glyceryl trinitrate) administration can be misleading and is not recommended as a diagnostic
maneuver.? 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.

Evidence and rationale:

* Relief of pain is of paramount importance, not only for comfort reasons but because the pain
is associated with sympathetic activation, which causes vasoconstriction and increases the
workload of the heart.

* Control of cardiac pain is typically accomplished with a combination of nitrates, opiate
analgesic agents, oxygen, and beta-adrenergic blockers.
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e |n patients with STEMI, nitrates can reduce the symptoms of chest discomfort and HF as well
as treat hypertension. However, nitrates can occasionally produce profound hypotension in
patients with right ventricular infarction, aortic stenosis, or who recently used sildenafil.

e Intravenous opioids (e.g. morphine) are the analgesics most used. However, morphine use is
associated with a slower uptake, delayed onset of action, and reducing effects of oral
antiplatelet agents (i.e. clopidogrel, ticagrelor, and prasugrel), which may lead to early
treatment failure in susceptible individuals.

e During the first few hours after the onset of STEMI, beta blocking agents may diminish
myocardial oxygen demand by reducing heart rate, systemic arterial pressure, and myocardial
contractility.

e Routine use of supplemental oxygen in STEMI patients is of unclear benefit.?8-3

iIl. ECG INTERPRETATION
We recommend 12-lead ECG recording and prompt interpretation in less than 10 min at the site of first
medical contact (FMC).
Strong recommendation, Moderate-quality evidence
We recommend an ECG monitoring with defibrillator capacity as soon as possible in all patients with
suspected or confirmed STEMI
Strong recommendation, Moderate -quality evidence
We recommend that, in the proper clinical context, ST-segment elevation (measured at the J-point) is
considered suggestive of acute coronary artery occlusion when it is present in at least two contiguous
leads with ST-segment elevation 22.5 mm in men < 40 years, 22 mm in men > 40 years, or 21.5 mm in
women in leads V2-V3 and/or 21 mm in the other leads [in the absence of left ventricular
hypertrophy or LBBB].
Strong recommendation, moderate-quality evidence
We recommend in patients with inferior STEMI, to record right precordial leads (V3R and V4R) seeking
ST segment elevation, to identify concomitant right ventricular (RV) infarction
Moderate recommendation, weak-quality evidence
We recommend that the presence of a Q-wave on the ECG should not necessarily change the
reperfusion strategy decision.
Strong recommendation, moderate-quality evidence
We recommend that 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.
Strong recommendation, moderate-quality evidence

Evidence and rational:

It is recommended to initiate ECG monitoring as soon as possible in all patients with suspected
STEMI to detect life- threatening arrhythmias and allow prompt defibrillation if indicated. When
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a STEMI is suspected, a 12-lead ECG must be acquired and interpreted as soon as possible at the
time of FMC to facilitate early STEMI diagnosis and triage.3!

In patients with a clinical suspicion of myocardial ischemia and ST-segment elevation, reperfusion
therapy needs to be initiated as soon as possible.3? If the ECG is equivocal or does not show
evidence to support the clinical suspicion of Ml, ECGs should be repeated and,

when possible, compared with previous recordings. If interpretation of pre-hospital ECG is not
possible on-site, field transmission of the ECG is recommended.33

In the proper clinical context, ST-segment elevation (measured at the J-point) is considered
suggestive of ongoing coronary artery acute occlusion in the following cases: when it is present
in at least two contiguous leads with ST-segment elevation 22.5 mm in men < 40 years, 22 mm in
men > 40 years, or 1.5 mm in women in leads V2—-V3 and/or 21 mm in the other leads [in the
absence of left ventricular hypertrophy or LBBB].3

In patients with inferior M, it is recommended to record right precordial leads (V3R and V4R)
seeking ST-segment elevation, to identify concomitant right ventricular (RV) infarction.3>

Likewise, ST-segment depression in leads V1-V3 suggests myocardial ischemia, especially when
the terminal T-wave is positive (ST-segment elevation equivalent), and confirmation by
concomitant ST-segment elevation 2 0.5 mm recorded in leads V7, V9 should be considered
as a means to identify posterior MI.34

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

The ECG diagnosis may be more difficult in some cases, which nevertheless deserve prompt
management and triage. Among these:

Bundle branch block. In the presence of LBBB, the ECG diagnosis of AMI is difficult but often
possible if marked ST-segment abnormalities are present. Somewhat complex algorithms have
been offered to assist the diagnosis, but they do not provide diagnostic certainty.3®

The presence of concordant ST-segment elevation (i.e. in leads with positive QRS deflections)
appears to be one of the best indicators of ongoing M| with an occluded infarct artery.3’

Patients with a clinical suspicion of ongoing myocardial ischemia and LBBB should be managed in
a way like STEMI patients, regardless of whether the LBBB is previously known. It is important to
remark that the presence of a (presumed) new LBBB does not predict an Ml per se.38

Patients with Ml and right bundle branch block (RBBB) have a poor prognosis.55 It may be difficult
to detect transmural ischemia in patients with chest pain and RBBB.

Therefore, a primary PCl strategy (emergent coronary angiography and PCl if indicated) should be
considered when persistent ischemic symptoms occur in the presence of RBBB.

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
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patients who are not dependent on ventricular pacing, without delaying invasive
investigation.3°40

Non-diagnostic ECG.

Some patients with an acute coronary occlusion may have an initial ECG without ST-segment
elevation, sometimes because they are seen very early after symptom onset (in which case, one
should look for hyper-acute T-waves, which may pre- cede ST-segment elevation). It is important
to repeat the ECG or monitor for dynamic ST-segment changes. In addition, there is a concern
that some patients with acute occlusion of a coronary artery and ongoing M, such as those with
an occluded circumflex coronary artery,**42 acute occlusion of a vein graft. or left main disease,
may present without ST-segment elevation, and be denied reperfusion therapy, resulting in a
larger infarction and worse outcomes. Extending the standard 12-lead ECG with V V9 leads may
identify some of these patients. In any case, suspicion of ongoing myocardial ischemia is an

indication for a primary PCl strategy even in patients without diagnostic ST-segment elevation.**-
46

Isolated posterior Ml.

In AMI of the inferior and basal portion of the heart, often corresponding to the left circumflex
territory, isolated ST-segment depression =2 0.5 mm in leads V1-V3 represents the dominant
finding. These should be managed as a STEMI. The use of additional posterior chest wall leads
[elevation V7-V9 2>0.5mm (= 1mm in men, 40years old)] is recommended to detect ST segment
elevation consistent with inferior and basal Ml.

Left main coronary obstruction.

The presence of ST depression 1mm in six or more surface leads (inferolateral ST depression),
coupled with ST-segment elevation in aVR and/or V1, suggests multivessel ischemia or left main
coronary artery obstruction, particularly if the patient presents with hemodynamic
compromise.*’

C. CARDIAC ENZYMES

We recommend routine blood sampling for serum markers mainly troponins as soon as
possible in the acute phase but this should not delay reperfusion treatment. Biomarkers can
be of importance in clinical diagnosis and prognosis. We recommend hsTn if available.

Strong recommendation, Low-quality evidence

Evidence and rational:

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. If echocardiography is not available or if doubts persist after echo,
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a primary PCI strategy is indicated (including immediate transfer to a PCl center if the patient is being
treated in a non-PCl center).

Some non-AMI conditions can present with symptoms and ECG findings similar to STEMI. An
emergency coronary angiography is therefore indicated in these cases.

IV. MANAGEMENT IN PCI CAPABLE HOSPITAL/ PRIMARY PCI and
ADJUNCTIVE THERAPY (preferred prehospital diagnosis to overcome the delay in
the ER)

A. IN ER (OR IN THE CAH LAB IN CASE ER IS BYPASSED)

We recommend quick history taking, assessing vital signs, identifying significant co-morbidities,
securing an IV line and doing an ECG within 10 minutes from ER arrival, getting the Cath lab ready in
<30 min, achieving door to balloon time of <60 min and overall FMC-to-device time of < 90 minutes

Strong Recommendation, Low-Quality Evidence

We recommend giving the patient as soon as possible, if not previously given and if not
contraindicated, 4 chewable aspirin tablets (300 mg).

Strong Recommendation, moderate-Quality Evidence

We recommend giving the patient, once diagnosed, Ticagrelor 180 mg (oral or via NGT) (or Clopidogrel
600 mg if Ticagrelor is not available or contraindicated). Ticagrelor contra-indications are history of
intra-cerebral hemorrhage or moderate-severe hepatic failure.

Strong Recommendation, high-Quality Evidence

We do not recommend routine glycoprotein llIb/llla inhibitors or fibrinolytics before arrival at the
catheter laboratory to people with acute STEMI for whom primary PCl is planned.

moderate Recommendation, weak-Quality Evidence

We recommend giving patients with persistent cardiac chest pain or discomfort sublingual Nitrates if
SBP >140 mmHg and if RV infarct can be excluded.

Conditional recommendation, weak evidence

We recommend, If SBP <90 mmHg and patient is not in acute pulmonary edema, to administer a 300
mL fluid challenge.

Conditional recommendation, weak evidence

We recommend, if chest pain is still present, to administer morphine in increments of 2-4 mg.

Conditional recommendation, weak evidence

B. IN CATH LAB DURING PRIMARY PCI

We recommend radial access over femoral access if performed by an experienced radial operator.

(Conditional Recommendation, strong-Quality Evidence).

We recommend use of UFH for procedural anticoagulation

(Strong Recommendation, Low-Quality Evidence).

We recommend that Enoxaparin can be used as an alternative option to UFH

(Conditional Recommendation, Moderate-Quality Evidence).

We recommend against using fondaparinux during primary PCI
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(Strong Recommendation, Moderate-Quality Evidence).

We recommend Primary PCl of the IRA using DES

(Strong Recommendation, high-Quality Evidence).

We recommend CABG in patients with ongoing ischemia and large areas of jeopardized myocardium if
PCl of the IRA cannot be performed

(Conditional recommendation, low quality evidence)

We recommend PCI of non-IRA lesions before hospital discharge, in hemodynamically stable patients
with STEMI and multivessel disease.

(Conditional Recommendation, high-Quality Evidence)

We recommend PCI to culprit vessel only rather than complete revascularization during the index
procedure in patients with STEMI and cardiogenic shock.

(Conditional Recommendation, high-Quality Evidence).

We recommend Re-do coronary angiography (with possible PCl) in patients with symptoms or signs
of recurrent or remaining ischemia after primary PCI.

(Strong Recommendation; Low-Quality Evidence).

We recommend against the routine use of I.V. GPI for primary PCl except as bailout for patients with
heavy thrombus burden.

(Conditional Recommendation, High- Quality Evidence).

We recommend Against the routine use of IC GPI for primary PCI

(Strong Recommendation, High-Quality Evidence).

We recommend against the routine use of IC fibrinolysis

(Weak Recommendation; Low-Quality Evidence).

We recommend against the routine use of IC adenosine to prevent no-reflow.

(Weak Recommendation, Low-Quality Evidence).

We recommend against the routine use of thrombus aspiration except as bailout for patients with
heavy thrombus burden.

(Strong Recommendation, High-Quality Evidence).

We recommend against the routine use of deferred stenting.

(Strong recommendation, moderate- Quality Evidence)

IV. MANAGEMENT IN PCI NON-CAPABLE HOSPITAL,; Transfer Vs FIBRINOLYSIS
AND PHARMACOINVASIVE STRATEGY

We recommend fibrinolytic therapy within 12 h of symptom onset if primary PCl cannot be performed within
120 min from STEMI diagnosis and there are no contraindications.

(Strong recommendation-high certainty evidence) ¢+

We recommend Primary PCI rather than fibrinolysis in patients with heart failure/shock.

(Strong recommendation-high certainty evidence) (%22

We recommend, when fibrinolysis is the reperfusion strategy, to initiate this treatment as soon as possible after
STEMI diagnosis. Door to needle time should not exceed 10 minutes.

(Strong recommendation-high certainty evidence) ¢7%9
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We _recommend to use single-bolus weight adjusted tenecteplase tissue plasminogen activator (TNK-tPA) if
available as it is preferred over streptokinase.

(Conditional recommendation-moderate certainty evidence) 1%

We recommend that late presenters (particularly >3 h) should be considered for transfer to primary PCl because
the efficacy and clinical benefit of fibrinolysis decrease as the time from symptom onset increases.

(Conditional recommendation-moderate certainty evidence) ¢4

We recommend that Clopidogrel (rather than ticagrelor) plus aspirin is preferred when fibrinolysis is the used
strategy for reperfusion.

(Strong recommendation-high certainty evidence) (!1:12)

We recommend that parenteral anticoagulation in patients treated with lytics is used until revascularization or
for the duration of hospital stay up to 8 days.

(Strong recommendation-high certainty evidence) (13415

We recommend that the anticoagulant to be is Enoxaparin LV. loading bolus followed by S.C. maintenance
(preferred over UFH).

(Strong recommendation-high certainty evidence)

We recommend that the anticoagulant can also be UFH given as a weight-adjusted |.V. bolus followed by infusion.

(Strong recommendation-moderate certainty evidence)

We recommend that the anticoagulant can also be Fondaparinux LV. bolus followed by S.C. dose 24 h later in
patients treated with streptokinase.

(Conditional recommendation-moderate certainty evidence) (117

We recommend transfer to a PCl-capable center angiography and PCI of the IRA following successful fibrinolysis
in all patients within 2-24 hours after fibrinolysis.

(Strong recommendation-high certainty evidence) ©:18:19:20.21) (24.25.26)

We recommend rescue PCl immediately when fibrinolysis has failed (<50% ST-segment resolution at 60—-90 min)
or at any time in the presence of hemodynamic or electrical instability, or worsening ischaemia.

(Strong recommendation-high certainty evidence) ¢:182%

We recommend emergency angiography and PCl in the case of recurrent ischaemia or evidence of reocclusion
after initial successful fibrinolysis.

(Strong recommendation-moderate certainty evidence) (%22

The largest absolute benefit is seen among patients at highest risk, including the elderly, and when treatment is
offered <2 h after symptom onset. !-?

V. STEMI MANAGEMENT IN CCU AFTER REPERFUSION
We recommend that same day repatriation can be considered provided that the patient
7. Has undergone a successful uncomplicated primary PCI
8. Is without ongoing myocardial ischemia
9. Is without arrhythmias
10. Is hemodynamically stable not requiring vasoactive or mechanical support
11. Does not need early revascularization to infarct-related or other arteries
12. Is transferred while monitored via ambulance and accompanied by a physician
Conditional recommendation with low level of evidence
We recommend that all STEMI patients with successful reperfusion therapy and an uncomplicated
clinical course to be kept monitored by ECG in the CCU/ICU for a minimum of 24 hours, after which
they can be transferred to a monitored intermediate care unit for an additional 24-48 hours.
Strong recommendation with low level of evidence
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We recommend that early hospital discharge within 24-72 hours can be considered provided that the
patient

5. Has undergone a successful uncomplicated primary PCI

6. Without ongoing ischemia, arrhythmias or hemodynamic instability

7. Does not need early revascularization to the infarct-related or other arteries

8. Is scheduled for early rehabilitation and adequate follow-up

Conditional recommendation with low level of evidence

We recommend short and long-term risk assessment as soon as the patient is admitted to CCU/ICU,

through

5. Clinical evaluation for signs of ongoing ischemia or hemodynamic instability

6. Clinical evaluation, cardiac enzymes and echocardiography for assessment of extent of myocardial
damage and state of LV and RV functions, exclude mechanical complications and LV thrombus

7. Clinical and laboratory assessment of dyslipidemia, dysglycemia, hypertension, renal dysfunction
or peripheral vascular disease

8. Clinical, invasive coronary angiography or noninvasive imaging (stress echo, CMR, SPECT,
or PET) to assess residual ischemia and myocardial viability in non-reperfused patients.

Strong recommendation with low level of evidence

e All hospitals taking care of patients with STEMI should have CCU/ICU equipped with
monitors, defibrillators, mechanical ventilators and staff capable of managing ischemic
heart disease and its complications.

e The policy of same day transfer of patients with STEMI from Primary PCl-capable hospitals
back to referring non-PCl capable hospitals (repatriation) helps keeping CCU beds available
for new cases of primary PCl and helps keeping bonds with the patients and their nearby
local hospitals.

V. HIGH RISK STEMI PATIENTS AND COMPLICATIONS

A. STEMI PATIENTS ON ORAL ANTICOAGULANTS

We recommend the continuation of chronic anticoagulation regimen during admission.

Strong recommendation, weak-quality evidence

We recommend Primary PCl rather than fibrinolytic therapy regardless of the anticipated time delay.

Strong recommendation, weak-quality evidence

We recommend Radial over femoral approach during PPCI.

Strong recommendation, weak-quality evidence

We recommend the use of additional parenteral anticoagulation while in the cath lab during primary
PCl, regardless of the timing of the last dose of oral anticoagulants.

Strong recommendation, weak-quality evidence

We recommend giving the usual 300 mg loading dose of oral aspirin.

Strong recommendation, weak-quality evidence

We recommend using clopidogrel (600 mg loading dose) rather than ticagrelor or prasugrel.

Strong recommendation, weak-quality evidence

We recommend prescribing triple antithrombotic therapy for the first week after primary PCl and up
to one month in high thrombotic risk and low bleeding risk, after which we recommend discontinuing
aspirin and continue on oral anticoagulants and clopidogrel for one year. Then, we recommend keeping
the patient on oral anticoagulants only thereafter.
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Strong recommendation, weak-quality evidence

We recommend the assessment of bleeding risk in all patients.

Strong recommendation, weak-quality evidence

We recommend the use of Novel oral anticoagulants over warfarin for patients with non-valvular atrial
fibrillation.

Strong recommendation, weak-quality evidence

We recommend that in case of warfarin, the dose intensity should be carefully monitored with a target
international normalized ratio (INR) in the lower part of the recommended target range. When non-
vitamin K antagonist oral anticoagulants are used, the lowest effective tested dose for stroke prevention
should be applied.

Strong recommendation, weak-quality evidence

We recommend against the use of GP IIB/IlIA inhibitors.

Strong recommendation, weak-quality evidence

We recommend adding proton pump inhibitor for gastric protection.

Strong recommendation, Moderate-quality evidence

Evidence and rationale:

Many patients presenting with STEMI are previously on oral anticoagulation or require long-term
anticoagulation afterwards. The addition of DAPT to oral anticoagulation increases the risk of
bleeding complications two- to three-fold compared to anticoagulation alone, based on data
from RE-LY Trial.*® Given that oral anticoagulation is a relative contraindication for fibrinolysis,
when these patients present with a STEMI, they should be triaged for primary PCl strategy
regardless of the anticipated time to PCl-mediated reperfusion. Patients should receive
additional parenteral anticoagulation, regardless of the timing of the last dose of oral
anticoagulant. GP IIb/Illa inhibitors should be avoided. Loading of aspirin should be done as in all
STEMI patients, and clopidogrel is the P2Y12 inhibitor of choice (600 mg loading dose) before or
at the latest at the time of PCI. Prasugrel and ticagrelor are not recommended. Ideally, a chronic
anticoagulation regimen should not be stopped during admission. Gastric protection with a
proton pump inhibitor (PPI) is recommended.

In general, continuation of oral anticoagulation in patients with an indication for DAPT should be
evaluated carefully and continued only if compelling evidence exists.*°

Ischemic and bleeding risks should be taken into consideration. For most patients, triple therapy
(in the form of oral anticoagulation, aspirin, and clopidogrel) should be considered for 6 months.
Then, oral anticoagulation plus aspirin or clopidogrel should be considered for an additional

6 months. After 1 year, it is indicated to maintain only oral anticoagulation. In cases of very high
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bleeding risk, triple therapy can be reduced to 1 month after STEMI, continuing on dual therapy
(oral anticoagulation plus aspirin or clopidogrel) up to 1year, and thereafter only
anticoagulation.>®

The dose intensity of oral anticoagulation should be carefully monitored with a target
international normalized ratio in the lower part of the recommended target range. When non-
vitamin K antagonist oral anticoagulants are used, the lowest effective tested dose for stroke
prevention should be applied. In general, dose reduction below the approved dose is not
recommended. The Open-Label, Randomized, Controlled, Multicenter Study Exploring Two
Treatment Strategies of Rivaroxaban and a Dose-Adjusted Oral Vitamin K Antagonist Treatment
Strategy in Subjects with Atrial Fibrillation who Undergo Percutaneous Coronary Intervention
(PIONEER AF-PCl) study randomized 2124 patients with non-valvular AF, who had undergone PClI
with stenting (~12% STEMI patients), to receive low-dose rivaroxaban [15 mg o.d. (once a day)]
plus a P2Y12 inhibitor (93% clopidogrel) and no aspirin for 12 months, very-low-dose rivaroxaban
(2.5 mg b.i.d.) plus DAPT (95% clopidogrel) for 1, 6, or 12 months, or standard therapy with a
dose-adjusted vitamin K antagonist plus DAPT (96% clopidogrel) for 1, 6, or 12 months. The
primary safety endpoint (TIMI clinically significant bleeding) was lower in the two groups
receiving rivaroxaban. No difference in major bleeding or transfusion was observed across
groups. However, this study was underpowered for assessing differences in ischemic events such
as stent thrombosis or stroke rates. Therefore, uncertainty remains regarding the comparative
performance of three tested antithrombotic regimens in patients at high stroke and/or stent
thrombosis risk.>?

B. STEMI ELDERLY PATIENTS (ABOVE 70 YEARS)

We recommend to maintain a high index of suspicion for diagnosing STEMI in elderly patients who
present with atypical complaints.

Strong recommendation, weak-quality evidence

We recommend Primary PCl or thrombolytic therapy (according to the standard indications) with no
upper age limit.

Strong recommendation, weak-quality evidence

We recommend radial access over femoral access to reduce bleeding risk.

Strong recommendation, weak-quality evidence

We recommend against giving a loading dose of clopidogrel when thrombolytic therapy is indicated.
Strong recommendation, weak-quality evidence

We recommend adding proton pump inhibitor for gastric protection.

Strong recommendation, moderate-quality evidence
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Evidence and rationale:

It is key to maintain a high index of suspicion for Ml in elderly patients who present with atypical
complaints, based on the data from the GRACE study.>? In addition, the elderly have more comorbidities
and are less likely to receive reperfusion therapy compared with younger patients, based on the data from
both the ACACIA registry and the Vital Heart Response registry.>>>* Elderly patients are also at particular
risk of bleeding and other complications from acute therapies because bleeding risk increases with age,
renal function tends to decrease, and the prevalence of comorbidities is high, based on observational
studies that shown frequent excess dosing of antithrombotic therapies in elderly patients.>® There is no
upper age limit with respect to reperfusion, especially with primary PCI, based on the data from TRIANA

trial.>®

C. STEMI DIABETIC PATIENTS

We recommend to maintain a high index of suspicion for diagnosing STEMI in patients with diabetes
who present with atypical complaints.

Strong recommendation, Low-quality evidence

We recommend that selection of reperfusion therapy (primary PCl or fibrinolytics) is like patients
without diabetes.

Strong recommendation, Low-quality evidence

We recommend the use of the more potent oral P2Y12 receptor inhibitors (prasugrel or ticagrelor) over
clopidogrel.

Strong recommendation, Low-quality evidence

We recommend the evaluation of glycemic status in all STEMI patients with and without a known history
of diabetes or hyperglycemia, and to monitor it frequently in diabetic patients and patients with
hyperglycemia.

Strong recommendation, Low-quality evidence

We recommend management of hyperglycemia and maintain a blood glucose concentration <200 mg/dl
but absolutely avoid hypoglycemia (defined as glucose levels <70 mg/dl).

Moderate recommendation, weak-quality evidence

We recommend the assessment of the renal insufficiency risk and to measure eGFR in patients on
metformin and/or sodium-glucose co-transporter-2 (SGLT2) inhibitors.

Strong recommendation, Low-quality evidence

Evidence and rational:

Patients with diabetes are known to present with atypical chest pain more frequently than

patients without diabetes and consequently may receive delayed initiation of treatment.>’
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Although patients with diabetes are at higher risk of death and complications (including repeat
revascularization after PCl), selection of antithrombotic therapies and reperfusion therapy is the
same as in patients without diabetes. Regarding the use of antiplatelet drugs, the more potent
oral P2Y12 receptor inhibitors (prasugrel or ticagrelor) have consistently shown increased
relative benefits with higher absolute risk reductions in patients with diabetes compared with
clopidogrel.>®

On admission, it is recommended to evaluate glycemic status in all STEMI patients with and
without a known history of diabetes or hyperglycemia, and to monitor it frequently in diabetic
patients and patients with hyperglycemia. In critically ill patients, there is a high risk of
hypoglycemia-related events when using intensive insulin therapy.>®

In the absence of robust data to guide the optimal glucose management (e.g., treatment
thresholds and glucose targets) in STEMI patients, a close but not too strict glucose control seems
the best approach. In the acute phase, it is reasonable to manage hyperglycemia (i.e., maintain a
blood glucose concentration £11.0 mmol/L or 200 mg/dL) but absolutely avoid hypoglycemia.®®

D. STEMI PATIENTS WITH RENAL DYSFUNCTION

We recommend to maintain a high index of suspicion for diagnosing STEMI in patients with renal
dysfunction who present with atypical complaints.

Strong recommendation, weak-quality evidence

We recommend measuring eGFR as soon as possible in patients with suspected renal dysfunction as
elderly, diabetics, and heart failure.

Strong recommendation, weak-quality evidence

We recommend adjusting dose of antithrombotic drugs according to renal function.

Strong recommendation, weak-quality evidence

We recommend adequate hydration during and after primary PCl and limiting the dose of contrast
agents, preferentially low-osmolality contrast agents to reduce the risk of contrast-induced
nephropathy.

Strong recommendation, weak-quality evidence

We recommend adding proton pump inhibitor for gastric protection

Strong recommendation, weak-quality evidence

Evidence and rationale:

Renal dysfunction is present in approximately 30—40% of patients with ACS and is associated with
a worse prognosis and increased risk of in-hospital complications.®*
Owing to differences in presentation (less frequent presentation with chest pain and fewer

typical ECG signs) diagnosis may be delayed. Although decisions on reperfusion in patients with
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STEMI have to be made before any assessment of renal function is available, it is important to
estimate the GFR as soon as possible. The type and dose of antithrombotic agent and the
amount of contrast agent should be considered based on renal function.®!

Ensuring proper hydration during and after primary PCl and limiting the dose of contrast agents,
preferentially low-osmolality contrast agents, are important steps in minimizing the risk of
contrast-induced nephropathy.5?

E. NON-REPERFUSED STEMI PATIENTS

We recommend immediate assessment of non-reperfused patients for evidence of electrical or
hemodynamic instability or evidence of ongoing ischemia. This evidence would make them candidates
for primary PCl even beyond the time window of reperfusion.

Strong recommendation, weak-quality evidence

We recommend doing echocardiography as soon as possible for these patients to detect complications
or any indication for invasive intervention.

Strong recommendation, weak-quality evidence

We recommend noninvasive tests to detect evidence of residual ischemia or myocardial viability that
indicate further invasive assessment with or without revascularization.

Strong recommendation, weak-quality evidence

We recommend medical therapy including DAPT and secondary prevention therapies for stable patients
who were not reperfused.

Strong recommendation, weak-quality evidence

We recommend that in patients in whom PCl is finally performed, ticagrelor is preferred, while in
patients who do not undergo PCI, either ticagrelor or clopidogrel can be used.

Strong recommendation, weak-quality evidence

We recommend anticoagulation, preferably with fondaparinux, until coronary revascularization is done
or hospital discharge.

Strong recommendation, weak-quality evidence

We recommend against routine reperfusion of the infarct related artery in stable patients beyond the
first 48 hour of symptom onset.

Strong recommendation, weak-quality evidence

Evidence and rationale:

A primary PCl strategy is indicated in the presence of signs or symptoms suggestive of ongoing
myocardial ischemia, heart failure, hemodynamic instability, or life-threatening arrhythmias in
patients fail to receive reperfusion therapy within the recommended time (first 12 h),®® and
should be considered in stable asymptomatic patients between 12-48 h after symptom

onset.6465
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After that time, either a non-invasive test for the presence of residual myocardial
ischemia/viability to decide a late invasive strategy or elective coronary angiography should be
considered. However, routine PCl is not indicated in totally occluded IRA beyond the first 48 h

from symptom onset due to the increased risk of late complications.®®

Early echocardiography with LVEF assessment is indicated in all patients. Medical therapy should
include DAPT, anticoagulation, and secondary prevention therapies. In patients in whom PCl is
finally performed, ticagrelor or prasugrel are preferred,®” while in patients who do not undergo

PCl, clopidogrel is indicated.®®

Anticoagulation, preferably with fondaparinux, is indicated until coronary revascularization is

done or hospital discharge.®®

F. STEMI COMPLICATED BY ACUTE HEART FAILURE:

We recommend the initiation of ACE inhibitor (or if not tolerated, ARB) therapy as soon as possible in
all hemodynamically stable patients with evidence of LVEF < 40% and/or heart failure to reduce the risk
of hospitalization and death.

Strong recommendation, High quality evidence

We recommend the initiation of Beta-blocker therapy in patients with LVEF < 40% and/or heart failure
after stabilization, to reduce the risk of death, recurrent Ml, and hospitalization for heart failure

Strong recommendation, High-quality evidence

We recommend the initiation of an MRA therapy in patients with heart failure and LVEF < 40% with no
severe renal failure or hyperkalemia to reduce the risk of cardiovascular hospitalization and death.
(Strong recommendation, Moderate-quality evidence)

We recommend the use of Loop diuretics in patients with acute heart failure with symptoms/signs of
fluid overload to improve symptoms.

(Strong recommendation, Low-quality evidence)

We recommend the use of IV nitrates in patients with symptomatic heart failure with SBP >90 mmHg to
improve symptoms and reduce congestion.

(Strong recommendation, Low-quality evidence)

We suggest the use of Intravenous nitrates or sodium nitroprusside in patients with heart failure and
elevated SBP to control blood pressure and improve symptoms.

(Moderate recommendation, Low-quality evidence)

We recommend Oxygen therapy in patients with pulmonary oedema with Sa02 < 90% to maintain a
saturation > 95%.

(Strong recommendation, Low-quality evidence)
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We suggest non-invasive positive pressure ventilation (continuous positive airway pressure, biphasic
positive airway pressure) in patients with respiratory distress (respiratory rate >25 breaths/min, Sa02
<90%) without hypotension.

(Moderate recommendation, Moderate-quality evidence)

We recommend patient intubation in patients with respiratory failure or exhaustion, leading to
hypoxemia, hypercapnia, or acidosis, and if non-invasive ventilation is not tolerated.

(Strong recommendation, Low-quality evidence)

We recommend the use of opiates to relieve dyspnea and anxiety in patients with pulmonary oedema
and severe dyspnea. Respiration should be monitored.

(Weak recommendation, Moderate-quality evidence)

We recommend the use of IV inotropic agents and/or vasopressors in patients with severe heart failure
with hypotension (systolic BP < 90 mmHg) refractory to standard medical treatment.

(Weak recommendation, Low-quality evidence)

We recommend that SGLT2 inhibitors may be considered in the setting of acute STEMI especially in
diabetic patients and if complicated with heart failure after stabilization.

(Weak recommendation, weak-quality evidence)

We recommend that ARNI, in place of ACE inhibitors or ARBS, may be considered in the setting of acute
STEMI especially if complicated with heart failure after stabilization.

(Weak recommendation, weak-quality evidence)

Evidence and rationale:

Severely symptomatic patients with pulmonary congestion may also need i.v. morphine to reduce dyspnea
and anxiety, but routine use is not recommended due to concerns about its safety, as it may induce nausea

and hypopnea.”

Non-invasive positive pressure ventilation (continuous positive airway pressure, biphasic positive airway
pressure) or high-flow nasal cannula is effective in treating pulmonary oedema and should be considered

in patients with respiratory distress (respiratory rate >25 breaths/min, Sa02 <90%) and started soon.”*

In patients with heart failure and adequate blood pressure (SBP >90 mmHg), but a severe reduction in
cardiac output resulting in compromised vital organ perfusion not responding to standard therapy,
treatment with dobutamine or levosimendan may be considered. However, the clinical evidence of

levosimendan in cardiogenic shock is limited.”?

Considering the residual risk on contemporary medical treatment, as well as the growing evidence and
mechanisms of action of SGLT2 inhibitors, it is enticing to consider their potential to improve outcomes in
acute MI if initiated early in the course of presentation. Prior trials of patients with T2DM, HF, or
nephropathy predominantly focused on stable outpatients and excluded patients with recent acute

cardiovascular events. A STEMI with a high degree of myocardial injury that confers high risk for negative
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ventricular remodeling may be particularly inviting to early SGLT2 inhibitor therapy based on timing of
initiation. Variation in hemodynamic stability, dynamic changes in cardiac output, intracardiac filling
pressures, degree of left ventricular dysfunction, peripheral organ perfusion, renal function, and timing of
concomitant therapy including coronary revascularization may also affect the relative efficacy and safety
of SGLT2 inhibition. Factoring these considerations, similar to the timing of initiation of angiotensin-
converting enzyme inhibitor and beta-blocker, the most appropriate timing for SGLT2 inhibition is
presumably upon establishment of hemodynamic stability.”® In T2DM AMI patients, the use of SGLT2-l was
associated with a lower risk of adverse cardiovascular outcomes during index hospitalization and long-

term follow-up.”

For patients with acute anterior STEMI undergoing primary PCl, early initiation of ARNI provided significant

clinical benefits.”

In PARADISE-MI trial, Sacubitril-valsartan was not associated with a significantly lower incidence of death
from cardiovascular causes or incident heart failure than ramipril among patients with acute myocardial

infarction.”®

G. STEMI COMPLICATED BY CARDIOGENIC SHOCK

We recommend immediate primary PCl to infarct related artery if coronary anatomy is suitable.

Strong recommendation, Moderate-quality evidence

We recommend primary PCl to infarct related artery only as the default strategy.

Strong recommendation, Moderate-quality evidence

We recommend fibrinolysis if a primary PCl strategy is not available within 120 min from STEMI
diagnosis and mechanical complications have been ruled out.

Moderate recommendation, Low-quality evidence

We recommend emergency CABG if coronary anatomy is not suitable for PCI, or if PCl has failed , or in
case of mechanical complication.

Strong recommendation, Moderate-quality evidence

We recommend continuous invasive blood pressure monitoring with an arterial line.

Strong recommendation, Low-quality evidence

We recommend hemodynamic assessment with pulmonary artery catheter for confirming diagnosis or
guiding therapy.

Weak recommendation, Moderate-quality evidence

We recommend immediate echocardiography to assess ventricular and valvular functions, loading
conditions, and to detect mechanical complications.

Strong recommendation, Low-quality evidence

We recommend that mechanical complications to be treated as early as possible after discussion by
the Heart Team.

Strong recommendation, Low-quality evidence

We recommend Oxygen/mechanical respiratory support according to blood gases.
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Strong recommendation, Low-quality evidence

We recommend the use of intra-aortic balloon pumping in patients with mechanical complications.
Moderate recommendation, Low-quality evidence

We recommend against the routine use of intra-aortic balloon pumping.

Strong recommendation, Moderate-quality evidence

We recommend Ultrafiltration in patients with refractory congestion who failed to respond to
diuretics.

Weak recommendation, Moderate-quality evidence

We recommend the use of Inotropic/vasopressor agents for hemodynamic stabilization.

Weak recommendation, Low-quality evidence

We recommend the short-term use of mechanical circulatory support e.g. ECLS or ECMO in patients in
refractory shock.

Weak recommendation, Low-quality evidence

Evidence and rationale:

In STEMI patients presenting with cardiogenic shock in which PCl-mediated reperfusion is estimated to
occur >120 min, immediate fibrinolysis and transfer to a PCl center should be considered. Cardiogenic
shock characterization and management do not necessarily need invasive hemodynamic monitoring, but
ventricular and valve function should be urgently evaluated by transthoracic echocardiography and

associated mechanical complications ruled out.”””®
Treatments include immediate reperfusion, with primary PCI whenever possible.”
Invasive monitoring with an arterial line is recommended.”?

Diuretic therapy is recommended when adequate perfusion is attained. Intravenous inotropic agents or
vasopressors are usually required to maintain an SBP >90 mmHg, and to increase cardiac output and
improve vital organ perfusion. Dobutamine is the initial therapy for patients with predominant low cardiac
output, whereas norepinephrine may be safer and more effective than dopamine in patients with

cardiogenic shock and severe hypotension.®°

IABP counterpulsation does not improve outcomes in patients with STEMI and cardiogenic shock without

1

mechanical complications,®® nor does it significantly limit infarct size in those with potentially large

anterior Mls.®2

Therefore, routine IABP counterpulsation cannot be recommended, but may be considered for
hemodynamic support in selected patients (i.e., severe mitral insufficiency or ventricular septal defect). A
small exploratory trial studying the Impella CP percutaneous circulatory support device did not find any

benefit compared with IABP in AMI complicated by cardiogenic shock.®
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Mechanical LV assist devices (LVADs), including percutaneous short-term mechanical circulatory support
devices (i.e., intra-cardiac axial flow pumps and arterial-venous extracorporeal membrane oxygenation),
have been used in patients not responding to standard therapy, including inotropes, fluids, and IABP, but

evidence regarding their benefits is limited.®*

Therefore, short-term mechanical circulatory support may be considered as a rescue therapy in order to

stabilize the patients and preserve organ perfusion (oxygenation) as a bridge to recovery of myocardial

function, cardiac transplantation, or even LV assist device destination therapy on an individual basis.?>®

H. STEMI COMPLICATED BY ATRIAL FIBRILLATION

We recommend the use of intravenous beta-blockers for rate control if there are no clinical signs of
acute heart failure or hypotension.

Strong recommendation, low-quality evidence

We recommend the use of intravenous amiodarone for rate control, in case of concomitant acute heart
failure but no hypotension.

Strong recommendation, low-quality evidence

We recommend that the use of intravenous digitalis for rate control, might be considered, in case of
concomitant acute heart failure and hypotension.

Conditional recommendation, moderate-quality evidence

We recommend immediate electrical cardioversion when adequate rate control cannot be achieved
promptly with pharmacological agents and ongoing ischemia, severe hemodynamic compromise, or
heart failure.

Strong recommendation, low-quality evidence

We recommend the use of intravenous amiodarone to promote electrical cardioversion and/or
decrease risk for early recurrence of AF after electrical cardioversion.

Strong recommendation, low-quality evidence

We recommend long term anticoagulation depending on CHA,;DS,-VASc score and taking concomitant
antithrombotic therapy into account

Conditional recommendation, low-quality evidence

We recommend against the prophylactic treatment with antiarrhythmic drugs to prevent AF in STEMI
patients.

Strong recommendation, moderate-quality evidence

Evidence and rationale:

The most frequent supraventricular arrhythmia is AF, with up to 21% of STEMI patients affected.®’
Electrical cardioversion should be considered but early recurrence of AF is frequent after successful
cardioversion. Acute rhythm control with antiarrhythmic drugs is limited to the use of amiodarone.®
Adequate rate control can be accomplished by administration of beta-blockers.®

Patients with AF and risk factors for thromboembolism should be adequately treated with chronic

oral anticoagulation.®®
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. STEMI COMPLICATED BY VENTRICULAR TACHYCARDIA /FIBRILLATION

We recommend the use of intravenous beta-blocker treatment in STEMI patients with polymorphic VT
and/or VF unless contraindicated.

Strong recommendation, Moderate-quality evidence

We recommend prompt and complete revascularization to treat myocardial ischemia that may be
present in patients with recurrent VT and/or VF.

Strong recommendation, Low-quality evidence

We recommend the use of intravenous amiodarone in treatment of recurrent polymorphic VT.

Strong recommendation, Low-quality evidence

We suggest the use of intravenous amiodarone for recurrent VT with hemodynamic intolerance despite
repetitive electrical cardioversion.

Conditional recommendation, Low-quality evidence

We recommend correction of electrolyte imbalances (especially hypokalemia and hypomagnesemia) in
patients with VT and/or VF.

Strong recommendation, Low-quality evidence

We suggest transvenous catheter pace termination and/or overdrive pacing if VT cannot be controlled
by repetitive electrical cardioversion.

Conditional recommendation, Low-quality evidence

We suggest radiofrequency catheter ablation followed by ICD implantation in patients with recurrent
VT, VF, or electrical storm despite complete revascularization and optimal medical therapy.

Conditional recommendation, Low-quality evidence

We suggest intravenous lidocaine if beta-blockers, amiodarone, and overdrive stimulation are not
effective/applicable in patients with recurrent VT with hemodynamic influence despite repetitive
electrical cardioversion.

Weak recommendation, Low-quality evidence

We recommend against the use of antiarrhythmic drugs in asymptomatic and hemodynamically
irrelevant ventricular arrhythmias.

Strong recommendation, Low-quality evidence

Evidence and rationale:

The incidence of VT and VF has declined over recent decades, most probably due to the uptake of
reperfusion strategies and the early use of beta-blockers.®® However, 6-8% of patients still develop

hemodynamically significant VT or VF during this phase.™

Beta-blockers are recommended if no contraindications exist.®? If there is no sufficient control, i.v.
administration of amiodarone is recommended.®® In case of contraindications to amiodarone, i.v. lidocaine
may be considered, although no studies comparing superiority of either drug in STEMI patients are
available. VT or VF may occur at the time of restoration of coronary blood flow (reperfusion arrhythmias).

No specific antiarrhythmic drug therapy is necessary due to the benign long-term course.*
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J. STEMI COMPLICATED BY SINUS BRADYCARDIA OR HIGH DEGREE AV
BLOCK

We recommend in cases of sinus bradycardia with hemodynamic instability or high degree AV block
without stable escape rhythm the use of intravenous positive chronotropic medication (epinephrine,
vasopressin, and/or atropine).

Strong recommendation, Low-quality evidence

We recommend in cases of sinus bradycardia with hemodynamic instability or high degree AV block
without stable escape rhythm the use of temporary pacing in cases of failure to respond to positive
chronotropic medication.

Strong recommendation, Low-quality evidence

We recommend in cases of sinus bradycardia with hemodynamic instability or high degree AV block
without stable escape rhythm urgent angiography with a view to revascularization if the patient has not
received previous reperfusion therapy.

Strong recommendation, Low-quality evidence

Evidence and rationale:

Sinus bradycardia is common in the first hours of STEMI, especially in inferior MI. In some cases, opioids
are responsible.® It often requires no treatment. If accompanied by severe hypotension, sinus bradycardia
should be treated with i.v. atropine. Second-degree type | (Mobitz | or Wenckebach) AV block is usually
associated with inferior wall Ml and seldom causes adverse hemodynamic effects. If so, atropine should
be used first; if it fails, pacing should be instituted. Agents that slow AV conduction (such as beta-blockers,
digitalis, verapamil, or amiodarone) should be used with caution. Second-degree type Il (Mobitz Il) AV
block and complete AV block may be indications for pacing. A transvenous pacing electrode should be
inserted in the presence of advanced AV block with a low escape rhythm, and considered if bifascicular or

trifascicular block develops.®

K. STEMI COMPLICATED BY OUT-OF-HOSPITAL CARDIAC ARREST

We recommend urgent primary PCl strategy in patients with resuscitated cardiac arrest and an
ECG consistent with STEMI. If PCl is not available, fibrinolytic therapy can be used with caution
if there is no contraindication.

Strong recommendation, Low-quality evidence

We recommend urgent coronary angiography (within 2 h) in survivors of cardiac arrest,
including unresponsive survivors, when there is a high index of suspicion of ongoing STEMI that
includes:

e Presence of chest pain before arrest.

e C(Clear history of established CAD.

e Abnormal or uncertain ECG results.

Conditional recommendation, Low-quality evidence

We recommend urgent echocardiography to exclude non-coronary causes (cerebrovascular
event, respiratory failure, non-cardiogenic shock, pulmonary embolism, and intoxication).
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Strong recommendation, Low-quality evidence

We recommend urgent coronary angiography, with possible PCI, if suspected cardiac cause
provided there is no evidence of poor neurological outcome that includes:

e Unwitnessed cardiac arrest.

e Llate arrival of a pre-hospital team without basic life support (>10 min).

e Aninitial non-shockable rhythm.

e More than 20 min of advanced life support without return to spontaneous circulation.
(Conditional recommendation, Low-quality evidence)

We recommend our hospitals to provide therapeutic hypothermia to unconscious patients

after out of hospital cardiac arrest, aiming for a constant temperature between 32 and 36 C for

at least 24 h.

(Conditional recommendation, Low-quality evidence)

Societal recommentdations to improve the outcome of out of hospital cardiac arrest

e Encourage private and governmental non-medical institutes to provide training in basic life
support of at least 20% of their staff.

e Mass training of high school and university students for basic life support.

e Spread of automated defibrillator in the public places as a second step after training on
BLS.

Evidence and rationale:

Many deaths occur very early after STEMI onset due to ventricular fibrillation (VF). As this arrhythmia
frequently occurs at an early stage, these deaths usually happen out of hospital.?” In patients following

cardiac arrest and ST-segment elevation on the ECG, primary PCl is the strategy of choice.%®

Given the high prevalence of coronary occlusions and the potential difficulties in interpreting the ECG in
patients after cardiac arrest, urgent angiography (within 2 h)2 should be considered in survivors of cardiac
arrest, including unresponsive survivors, when there is a high index of suspicion of ongoing infarction (such
as the presence of chest pain before arrest, a history of established CAD, and abnormal or uncertain ECG

results).*

However, in patients without ST-segment elevation, a quick evaluation at the emergency department or
intensive cardiac care unit (ICCU) to exclude non-coronary causes (cerebrovascular event, respiratory
failure, non-cardiogenic shock, pulmonary embolism, and intoxication), and to perform urgent
echocardiography, is reasonable. The decision to perform urgent coronary angiography and PCl if indicated
should also take into account factors associated with poor neurological outcome. Unfavorable pre-hospital
settings indicating a remote likelihood for neurological recovery [i.e., unwitnessed cardiac arrest, late

arrival of a pre-hospital team without lay basic life support (>10 min), presence of an initial non-shockable
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rhythm, or more than 20 min of advanced life support without return to spontaneous circulation] should
be taken strongly into consideration to argue against an invasive coronary strategy.®

Unconscious patients admitted to critical care units after out-of-hospital cardiac arrest are at high risk for

death, and neurologic deficits are common among those who survive. !

Prevention and improved treatment of out-of-hospital cardiac arrest is crucial to reduce the mortality

related to CAD.1%?

SECONDARY PREVENTION AFTER STEMI

A. Pharmacotherapy:

1. Anti-platelet therapy

We recommend the indefinite use of aspirin in the dosage range of 75-162 mg/day for patients
without contraindications after myocardial infarction.

(Strong recommendation, high certainty evidence).

We recommend the use clopidogrel (75 mg daily) in case of aspirin contraindication or intolerance
as a single long-term therapy.

(Conditional recommendation, high certainty evidence).

We recommend that dual antiplatelet therapy (DAPT) with aspirin and a P2Y12 inhibitor
(preferably ticagrelor) to be prescribed for up to 12 months in patients following acute myocardial
infarction, irrespective of stent implantation unless there are contraindications such as excessive
risk of bleeding.

(Strong recommendation, high certainty evidence).

2. RB-blockers:

We recommend oral beta blockers to patients with heart failure and/or LVEF <40% unless
contraindicated.

(Strong recommendation, high certainty evidence).

We recommend routine oral beta blockers to be considered to all patients without
contraindications.

(Conditional recommendation, moderate certainty evidence).

3. Lipid Lowering Therapies:

We recommend an LDL-C goal of <55 mg/dl and a reduction of at least 50% of the baseline LDL-C.

(Strong recommendation, moderate-certainty evidence).

We recommend starting high-intensity statin therapy as early as possible, unless contraindicated,
and maintain it for life.

(Strong recommendation, high-certainty evidence).

We recommend, in patients with LDL-C not at goal despite a maximally tolerated statin dose,
combination with Ezetimibe and/or protein convertase subtilisin/kexin type 9 reducing drugs

(PCSK9i or Inclisiran).
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(Conditional recommendation, high-certainty evidence).

We recommend, for patients with statin intolerance, a reduced dose of statin therapy and/or
ezetimibe.

(Strong recommendation, high-certainty evidence).

We recommend Bempedoic acid in patients with statin intolerance, either alone or in combination
with ezetimibe, as it has new evidence for safety and efficacy

(Weak recommendation, moderate-certainty evidence).

4. Renin-angiotensin-aldosterone blockers:

We recommend that ACE inhibitors should be used starting from the first 24 h of STEMI in patients
with evidence of heart failure, LV systolic dysfunction, diabetes, or an anterior infarct.

(Strong recommendation, high certainty evidence).

We recommend that a n ARB, preferably valsartan, can be an alternative to ACE inhibitors in
patients with heart failure and/or LV systolic dysfunction, particularly those who are intolerant of
ACE inhibitors.

(Strong recommendation, moderate certainty evidence).

We recommend routine ACEI/ARBS to be considered to all patients without contraindications.

(Conditional recommendation, moderate certainty evidence).

5. Mineralocorticoid/aldosterone receptor antagonists:

We recommend that MRAs should be used in patients with an LVEF <40% and heart failure or
diabetes, who are already receiving an ACE inhibitor and a beta blocker, provided there is no renal
failure or hyperkalemia.

(Strong recommendation, moderate certainty evidence).

6. Calcium antagonists:

We recommend, in cases of hypertension, tachycardia or angina, that non-dihydropyridine CCBs
may be used if B blockers are contraindicated particularly in the presence of obstructive airway
disease.

(Conditional recommendation, moderate certainty evidence).

7. Nitrates:

We do not recommend the routine use of oral nitrates in STEMI which was of no benefit in a
randomized controlled trial.

(Conditional recommendation, moderate certainty evidence).

8. SGLT2 inhibitors

We recommend that SGLT2 inhibitors should be considered after STEMI especially if complicated
with heart failure.

(Weak recommendation, weak quality evidence)

9. ARNI

We recommend that ARNI, in place of ACE inhibitors or ARBS, should be considered after STEMI
especially if complicated with heart failure.

(Weak recommendation, weak quality evidence)
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B. LIFESTYLE MODIFICATIONS:

We recommend that smoking should be discontinued by patients with a history of myocardial
infarction.

(Strong recommendation, high certainty evidence).

We recommend that regular aerobic physical activity should be considered after myocardial
infarction.

(Strong recommendation, high certainty evidence).

We recommend a healthy Mediterranean diet that controls blood pressure and BMI in the healthy
range and avoiding alcohol.

(Strong recommendation, moderate certainty evidence).

C. CARDIAC REHABILITATION:

We recommend that all patients after STEMI should be involved in a structured_cardiac
rehabilitation program. It includes exercise training, detecting and controlling risk factors,
psychological counselling, guiding the patient to adopt healthy life style and be compliant to
cardio protective medications.

(Strong recommendation, high certainty evidence).

We recommend that the patient should be counseled as to when to return back to work, sports,
recreation and sexual activity while self monitoring biomedical indices.

(Strong recommendation, moderate certainty evidence).

Evidence and rationale:

Patients remain at high risk of recurrent ischemic events following a myocardial infarction. The goal of
secondary prevention strategies is to reduce the risk of recurrent adverse cardiovascular events including
left ventricular (LV) dysfunction and heart failure while reducing symptom burden including angina and
exercise-induced ischemia and extending life expectancy.

The strategies encompass pharmacology (antiplatelets, R-blockers, calcium channel blockers, renin
angiotensin system blockers and lipid-lowering therapies), lifestyle modifications (smoking cessation,
exercise, and diet) and cardiac rehabilitation (patient assessment, physical activity counselling, exercise
training, risk factor control, patient education, psycho-social management, and vocational advice).

Aspirin inhibits thromboxane A2 of the cyclooxygenase pathway, preventing collagen—-mediated platelet
activation and aggregation. The combined use of aspirin and a P2Y12 inhibitor has an additive effect in
inhibiting platelet activation, thereby reducing the risk of major adverse cardiovascular events in patients
with STEMI.

It has also been shown in clinical trials that third generation P2Y12 inhibitors (ticagrelor and
prasugrel) show additional benefit in terms of decreased ischemic events compared to clopidogrel
with a slight increase in bleeding. However, the net outcomes are favorable for these drugs. In all
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the current guidelines, DAPT has typically been recommended for 12 months following
myocardial infarction with ticagrelor and prasugrel generally preferred over clopidogrel. R-
blockers, such as carvedilol, bisoprolol, nebivolol and metoprolol improve cardiac output and left
ventricular function while reducing peripheral vascular resistance, cardiovascular death, and
infarct size.

Much of the evidence regarding beta-blockade in the post-MlI setting is from trials set in the pre-
reperfusion era. The evidence base for beta-blockers following MI is strongest in those patients
with left ventricular ejection fraction (LVEF) <40% or heart failure, in whom they are strongly
recommended®. In the absence of these co-morbidities, the long-term benefit (and optimal duration
of therapy) is less certain. Statins inhibit the formation of atherosclerotic plaques by reducing the
levels of LDL C, stabilize the lipid core and reduce inflammation in arterial wall. Therefore, statins
are recommended in all patients with STEMI, irrespective of cholesterol concentration at
presentation.

A meta-analysis of five RCTs comparing high- and low-intensity statin therapies concluded that
the high-intensity statin therapy was more efficacious in risk reduction for cardiovascular death,
non-fatal MI and ischemic stroke.

PCSKY9i are recommended as a secondary treatment for lowering lipids. PCSK9i enhances the
metabolism of LDL-C in the liver by inhibiting the PCSK9 protein. The FOURIER and
ODYSSEY outcomes trials demonstrated that the addition of evolocumab or alirocumab to statin
therapy in patients with a history of cardiovascular disease achieved a relative risk reduction of
approximately 15% for the composite endpoint of cardiovascular death, MI, stroke, and coronary
revascularization compared to a placebo administered with statin therapy.

ACEls and ARBs offer cardio-protection after Ml by limiting infarct size and ventricular remodeling.
These agents confer survival benefits independent of other therapies used in the long-term
management of high-risk STEMI patients.

Based on the results of HOPE and EUROPA trials, ACE inhibitor (ramipril, perindopril) for all
STEMI patients with ejection fraction <40%, renal dysfunction, or diabetes regardless of ejection
fraction should be given if no contraindication exists. The VALIANT trial results suggest that
valsartan may be used as an alternative to an ACE inhibitor (in ACE inhibitor intolerant patients)
for the long-term management of patients with left ventricular dysfunction after STEMI.
Aldosterone blockade reduces post-Ml ventricular remodeling in patients with left ventricular
systolic dysfunction and affects several pathophysiological pathways considered to play a role in
the prognosis of patients following myocardial infarction.

Aldosterone blockade reduces post-MI ventricular remodeling in patients with left ventricular
systolic dysfunction and affects several pathophysiological pathways considered to play a role in
the prognosis of patients following myocardial infarction and have been shown to reduce all-cause
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mortality and readmission for worsening heart failure when commenced following an acute MI in
patients who also have LVEF <40% and either heart failure or Diabetes.

The EPHESUS trial demonstrated that treatment with eplerenone 3-14 days after an acute MI
significantly reduced mortality and the rate of hospitalization for heart failure.

calcium antagonists early in the course of STEMI showed no beneficial effect on death or reinfarction, with
a trend of higher mortality for patients treated with nifedipine.

A meta-analysis of 17 trials involving calcium antagonists early in the course of STEMI showed no beneficial
effect on death or re-infarction, with a trend of higher mortality for patients treated with nifedipine.
Therefore, routine use of calcium antagonists in the acute phase is not indicated.

The routine use of nitrates in STEMI was of no benefit in a randomized controlled trial against placebo and
is therefore not recommended.

In the DAPA-HF and EMPERORR reduced trials, treatment with a SGLT2 inhibitor — respectively
dapagliflozin and empagliflozin — was associated with a lower risk of CV death or admission for worsening
heart failure.

Sacubitril/valsartan was superior to ramipril among high-risk survivors of acute myocardial infarction (M),
according to a new post hoc win-ratio analysis of the PARADISE-MI randomized trial, even though the
trial’s primary results showed no difference between the medications in cardiovascular death or incident
heart failure.

Key life control interventions include cessation of smoking, optimal blood pressure control, diet advice and
weight control, and encouraging physical activity. Detailed recommendations are available from the ESC
Guidelines on prevention.

The prognostic benefits of Cardiac rehabilitation extend beyond the first year. At five years, patients
attending the Cardiac rehabilitation program had lower total and cardiovascular mortality as well as lower
hospitalization rates than non-attenders. The GOSPEL trial, a multi factorial, continued reinforced
intervention up to 3 years after rehabilitation following AMI, effectively decrease the risk of nonfatal AMI,
and a better prescription of drugs for secondary prevention was seen in the intervention group.%
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CLINICAL AND QUALITY INDICATORS FOR MONITORING

Domain 1: Centre organization

1.

The center should be part of a network organization with written protocols for rapid and
efficient management

2.

Pre-hospital interpretation of ECG for: 1) diagnosis, 2) decision for immediate transfer
to a center with catheterization laboratory facilities, and 3) pre-hospital activation of the
catheterization laboratory

w

The center should participate in a regular registry or program for quality assessment

Routine assessment of relevant times for the reperfusion process in STEMI patients (i.e.,
times from ‘call to first medical contact’, ‘first medical contact to arrival at PCI center,
arrival at PCI center to arterial access)

Domain 2 : Reperfusion/Invasive strategy

5.

Proportion of patients with STEMI reperfused among those eligible (onset of symptoms to
diagnosis <12 h).

6.

Proportion of patients with STEMI who receive timely reperfusion. Timely is defined as:
1) For patients presenting at primary PCI hospitals: <60 min from initial STEMI diagnosis
to infarct-related artery wire crossing 2) For patients diagnosed either in a non-PCI
hospital or in the out-of-hospital setting and then transferred to a PCI capable center: <90
min from initial STEMI diagnosis to infarct-related artery wire crossing 3) For patients
treated with fibrinolysis, initiation of fibrinolysis within 10 minutes after STEMI diagnosis

7.

Use of radial access in case of invasive Strategy

8.

The time between the initial STEMI diagnosis and arterial access (absolute value) for
primary PCI.

Domain 3: In-hospital risk assessment

9. The proportion of patients who have an assessment of LVEF before hospital discharge
(LVEF should be assessed and the numerical value recorded for all patients).

10. LDL-Cholesterol assessment should be performed during hospitalization

11. Ischemic and hemorrhagic risk assessment should be performed using a validated risk

Score.

Domain 4: Anti-thrombotic treatment during hospitalization

12.

13.

14.

15.

Proportion of patients with “adequate P2Y12 inhibition” defined as: (number of patients
discharged with prasugrel, ticagrelor, or clopidogrel)/(patients eligible). Eligible is defined
as follows:

For ticagrelor: AMI patients without previous hemorrhagic stroke, high bleeding risk,
fibrinolysis or oral anticoagulation.

For prasugrel: PCl-treated AMI patients without previous hemorrhagic or ischaemic
stroke, high bleeding risk (patients >75 years and/or <60 kg body weight is also considered
as high bleeding risk features), fibrinolysis or oral anticoagulation.

For clopidogrel: no indication for prasugrel or ticagrelor and no high bleeding risk.

16.

Patients discharged on dual antiplatelet Therapy

17.

Mention the duration of the dual antiplatelet therapy in the discharge letter

Domain 5 : Secondary prevention discharge treatments

60




EGYPTIAN GUIDELINES FOR STEMI DIAGNOSIS AND MANAGEMENT

18. Proportion of patients discharged from hospital on high intensity statins (defined as
atorvastatin >40 mg or rosuvastatin >20 mg) unless contraindicated

19. Proportion of patients with LVEF <40% who are discharged from hospital on ACEI (or
ARBs if intolerant of ACEI).

20. Proportion of patients with LVEF <40% who are discharged from hospital on
betablockers

Domain 6: Patient satisfaction

21. Feedback regarding the patient’s experience systematically collected in an organized
way from all patients. It should include the following points:

e Recommendation to attend an educational program (rehabilitation, smoking cessation,
weight control and diet counselling).

e Explanations provided by doctors and nurses (about the coronary disease, the benefit/risk
of the discharge treatment, and medical follow-up).

¢ Discharge information regarding what to do in case of recurrence of symptoms and timing
of visit.

e Pain control.

22. Systematic assessment of health-related quality of life in all patients using a validated
instrument.

23. The discharge letter should be sent to the Patient

Domain 7: Outcomes

24. Risk adjusted 30-day mortality rate

Gap of evidence and future research

Major advances in the management of patients with STEMI have occurred over the
last decade yet lack of evidence still prevails in some areas of STEMI spectrum. The
following is a list of selected topics that need to be addressed in future research.

(1) Definition and epidemiology

Further research into the underlying characteristics, pathophysiology, and diagnosis
of STEMI patients without traditional risk factors.

(2) Diagnosis
Role of Al in facilitating correct diagnosis of STEMI.
(3) Pharmacotherapy of STEMI

I. Pragmatic studies on rapid sequencing of disease-modifying drugs for prevention
of STEMI.
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1. Specific therapies for coronary ectasia or slow flow coronary artery disease.

Iii. Further evidence from prospective RCTs for the treatment of specific STEMI
patients, those with ectasia and slow flow.

(4) Devices and interventions

i1. More research on intervention in delayed patients’ presentation.
ii. RCTs on microvascular coronary artery disease.

(5) Self-management

The role of remote monitoring via smart phone applications in STEMI patients.
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Implementation of the guidelines

1- Health education about common risk factors, symptoms, and preventive measures
of STEMI through social media and television national campaigns.

2-Strict regulatory measures for food industries about nutritional food content,
especially salt and fat content.

3- Health insurance coverage of STEMI GDMT including novel agents e.g., SGLT2-
I.

4- Government and parliament actions for legalization and regulation of STEMI
treatment drugs support programs.

5-Scientefic meeting and webinars directed for GP and internal medicine physicians
to increase awareness about STEMI diagnosis.

Update of the guidelines

This guideline will be updated when there is new evidence.
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Figures

DIAGNOSIS AT NON PCI CENTRE
(“Spoke” hospital)
*FMC to STEMI diagnosis < 10 min

Reperfusion decisiont

PREHOSPITAL DIAGNOSIS

(EMS)

*FMC to STEMI diagnosis < 10 min

Time from FMC to PCI <120 min?

© 3 e 3

Fibrinolysis (FL)
FMC to needle time < 30 min*

Transfer for PPCI
(Transfer time = 60 min)
FMC to PPCI <120min*

« Immediate PCI for Failed FL o ocomm b oo
* Routine PCI within 24hrs

< Routine Rapid Transfer
of successful FL

1 Also consider clinical factors such as symptom
duration and presence of contraindications
to fibrinolysis

Figure 1: STEMI REPERFUSION STRATEGIES
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“Pharmacoinyasive
rategy™”

DIAGNOSIS AT PCI CENTRE
(“Hub” hospital)

*FMC to STEMI diagnosis < 10 min

>

Perform Primary PCI
FMC to PPCI < 90min*

based

* Strong
# Weak
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STEMI Management in Ambulance

ECG monitor with defibrillator

12 leads ECG within 10 min

If PPCI >120 min Transfer
to Spoke/Thrombolytic

If PPCI <120 min Transfer
to Hub

J

Figure 2: STEMI MANAGEMENT IN THE AMBULANCE
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Figure 3: STEMI MANAGEMENT IN PCI CAPABLE HOSPITAL
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STEMI MANAGEMENT
IN PPCI NON-CAPABLE HOSPITAL

I Take history while ensuring ABC
l 12 leads ECG <10 min

| 4 chewable baby aspirin (300 mg)

A: TRANSFER TO PPCI: B: THROMBOLYTIC THERAPY
if in <120 min if PPCl in >120 min

/ T

l Call 123 for Ambulance transfer l FMC-to-needle <10 min

Notify PPCI capable hospital
E - o Clopidogrel 300 mg/Anticoagulation

(Single phone#)
| ’ |

Transfer to PPCl in 2-24 h after
DIDO < 30 minutes

fibrinolysis/Rescue PCl immediately if
Figure 4: STEMI MANAGEMENT IN PCI NON-CAPABLE HOSPITAL

fibrinolysis failed
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& VS personell do ECG in the
field to diagnose STEMI and
alert the team

12 leads ECG within 10 min

Bypass PPCl-non-capable
hospitals and transfer to the
nearest PPCl capable hospital

FMC to PPCl< 120 min

Avoid routine Oxygen

Only when P02<90%

Avoid routine opioid analgesic

Only for persistent severe
chest pain

Avoid routine P2Y12 inh in
ambulance

Figure 5: PRE-HOSPITAL MANAGEMENT OF STEMI (a)

Ticagrelor loading (clopidogrel

‘= 2 if later is unavailable) in ER or

Cath Lab as early as possible
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Prehospital Management of STEMI

EMS personnel acquire an ECG \
in the field to identify STEMI FMC to ECG acquisition and interpretation <10 minutes*

and alert STEMI care teams*

Ideal FMC-to-device time < 90 minutes in urban settings*
centre with the goal of achieving Consider fibrinolysis if this timeline cannot be achieved®

a maximum FMC-to-device time Consider bypassing the PCl centre emergency department
of < 120 minutes* when possible*

If Sa02 monitoring is not available or not reliable, may
provide oxygen to patients exhibiting respiratory distress*

/*\

Avoidance of routine intravenous
opioid analgesic for STEMI-related
discomfort *

Selective use of opioid analgesics may be considered
for severe pain®

Y12 receptor antagonists should be administered in the
emergency department or cardiac catheterization
laboratory as early as possible*

Prehospital administration of P2Y12 receptor antagonists
may be considered for transport times > 60 minutes or

for systems that administer prehospital fibrinolysis*

P2Y12 receptor antagonist
medications should not routinely
be administered in ambulance *

* Strong recommendation
# Weak recommendation
# Practical Tip

Figure 6: PRE-HOSPITAL MANAGEMENT OF STEMI (b)
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| Procedural Aspects of Primary Percutaneous Coronary Intervention

Primary PCl should be perform

Targetaf »-device tim

120

During PCI Procedure:

« Avoid Routine upfront thrombectomy*
« Radial Access as Default Access Site*
« Use Heparin*, Bivalirudin® or Enoxaparin®
« Avoid Routine IV or IC GP llb/llla inhibitors*
Avoid Routine IC Lytics* or IC Adenosine*

Multivessel
coronary disease?
1 N 1 . 1
IF HEMODYNAMICALLY STABLE, B cENiC e oex,
complete revascularization at time 5 .
f PCI taged d do not perform non-culprit lesion
i Sl PCl during initial procedure*

be considered*

* ::m:u i oboh Guideline based recommendations:
Feld and patients who are transferred
from non-Cl capsble centres # Weak

Figure 7: PROCEDURAL ASPECTS OF PRIMARY PCI
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Table 1. Absolute and relative contraindication to fibrinolytic therapy

Absolute

Previous intracranial hasmorrhage or stroke of unknown origin at
anytime

Ischaemic stroke in the preceding & months

Central nervous system damage or necplasms or arteriovencus
malformation

Recent major trauma/lsurgery/head injury {(within the preceding
manth)

Gastrointestinal bleeding within the past moenth

Known bleeding disorder {excluding menses)

Aorrtic dissection

Mon-compressible punctures in the past 24 hours (e.g. liver biopsy,
lumbar puncture)

Relative

Transient ischaemic attack in the preceding 6 months

Oral anticoagulant therapy

Pregnancy or within | week postpartum

Refractory hypertension (5BP =180 mmHg and/or DBP =110 mmHg)

Advanced liver disease

Infective endocarditis

Active peptic ulcer

FProlonged or traumatic resuscitation
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ANNEXES

List of contributors

Name Affiliations Contribution
1. DR SAMEH SHAHEEN Ain Shams Writing and reviewing:
University STEMI SYSTEMS OF CARE
PRE-HOSPITAL MANAGEMENT
MANAGEMENT IN PCI CAPABLE HOSPITAL/ PPCI
and ADJUNCTIVE THERAPY
STEMI  MANAGEMENT IN CCU  AFTER
REPERFUSION
SPECIAL STEMI PATIENTS AND COMPLICATIONS
2. DR MOHAMAD SLEEM National Heart | Writing and reviewing:
Institute PRE-HOSPITAL MANAGEMENT
3. DR AHMED AL-HABBAA | Al-Azhar Weriting and reviewing:
University, Cairo, | STEMI SYSTEMS OF CARE
Egypt SPECIAL STEMI PATIENTS AND COMPLICATIONS
4. DR AHMAD ABDELAZIZ | National Heart | Writing and reviewing:
Institute MANAGEMENT IN PCI NON-CAPABLE HOSPITAL;

FIBRINOLYSIS
STRATEGY

AND PHARMACOINVASIVE

5. DR MOHAMAD
MOSTAFA

Police Hospital

Writing and reviewing:
PRE-HOSPITAL MANAGEMENT
SECONDARY PREVENTION AFTER STEMI

6. DR AHMAD MAGDY National Heart | Reviewing
Institute

7. DR HAMZA KABIL Damietta Reviewing
University

8. DR AYMAN KHAIRY Assiut University | Reviewing

9. DR MOHAMAD KABIL Suez University Reviewing
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