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Acute coronary syndromes (ACS)

Without persistent ST-segment elevation With persistent

l 1 ST-segment elevation

ACS with transient ST-elevation ACS with pseudonormalization of T-waves

ACS with ST-depression ACS with flat T waves

ACS with T wave inversion ACS without any ECG changes



Unstable angina (UA) and non — ST-segment
elevation myocardial infarction (NSTEMI)

Angina at rest
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* Atypical presentations: epigastric pain,

indigestion-like symptoms and isolated dyspnoe



Unstable angina (UA) and non — ST-segment
elevation myocardial infarction (NSTEMI)

Angina at rest

Working
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Without ST elevation ST elevation
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(discharge) angina




Myocardial Infarction - definition

Criteria for Myocardial Infarction

Detection of a rise and/or fall of cardiac biomarker
(preferably troponin) with at least one value above the 99
percentile upper reference limit and with one of the following:

Symptoms of ischaemia

New ST-segment — T-wave changes or new LBBB/RBBB
Pathological Q waves in the ECG

Imaging evidence of new loss of viable myocardium or new
regional wall motion abnormality

Intracoronary thrombus by angiography or autopsy
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Type |

Myocardial Infarction Type 1

Plaque rupture/erosion with
occlusive thrombus

Plague rupture/erosion with
non-occlusive thrombus




Tn typically P Tn 1 or normal
Total vessel occlusion Critical stenosis



Type 2

Myocardial Infarction Type 2

Atherosclerosis and oxygen
supply/demand imbalance

Vasospasm or coronary
microvascular dysfunction
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Non-atherosclerotic
coronary dissection
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Oxygen supply/demand
imbalance alone




Types of MI

* Type3
Ml resulting in death when biomarkers are not available

* Typed
related to percutaneous coronary intervention [PCI]

* Typeb5
related to coronary artery bypass grafting [CABG]



NST — ACS - troponin!

Nx above the reference value

MI = symptoms/ ecg abnormalities + elevated Tn (even once!)
CK-MB i myoglobin unusefull!

0 20 40 60 80 100
Time after the admission (hours)



ACS — morbidity trends!

Morbidity per 100 000
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Prognosis in hospital
NSTEMI vs. STEMI

Survival STEMI vs NSTEMI
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Prognosis after discharge
NSTEMI vs. STEMI
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Diagnostics and risk stratification

Diagnostics and short-term prognosis is
based on the combination of:

medical history
symptoms

ECG

cardiac biomarkers
risk scores results



Diagnostics and risk stratification

I. Clinical
setting

symptoms

and vital signs

I.LECG
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IIl. Troponin
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Diagnostics and risk stratification

Suspected NSTE-ACS
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Chest pain — differential diagnosis

Cardiac
Myopericarditis

Cardiomyopathies®

Tachyarrhythmias

Acute heart failure
Hypertensive emergencies
Aortic valve stenosis
Takotsubo syndrome
Coronary spasm

Cardiac trauma

Pulmonary
Pulmonary
embolism

(Tension)-
pneumothorax
Bronchitis, pneumonia

Pleuritis

Vascular
Aortic dissection

Symptomatic aortic
aneurysm

Stroke

Gastro-intestinal
Oesophagitis,
reflux, or spasm

Peptic ulcer, gastritis

Pancreatitis

Cholecystitis

Orthopaedic
Musculoskeletal
disorders

Chest trauma

Muscle injury/inflammation
Costochondritis

Cervical spine pathologies

Other
Anxiety
disorders

Herpes zoster

Anaemia



Troponin elevation - differential diagnosis

¢ Severe congestive heart failure — acute and chronic

¢ Chronic or acute renal dysfunction

¢ Hypertensive crisis

¢ Tachy- or bradyarrhythmias

¢ Pulmonary embolism,severe p ulmonary hypertension

¢ Inflammatory diseases, e.g. myocarditis

¢ Acute neurological disease, including stroke,o r subarachnoid haemorrhage

¢ Aortic dissection, aortic valve disease or hypertrophic cardiomyopathy

¢ Cardiac contusion, ablation, pacing, cardioversion, or endomyocardial biopsy

¢ Hypothyroidism

¢ Apical ballooning syndrome (Tako-Tsubo cardiomyopathy)

¢ Infiltrative diseases, e.g. amyloidosis, haemochromatosis, sarcoidosis, sclerodermia

¢ Drug toxicity, e.g. adriamycin, 5-fluorouracil, herceptin, snake venoms

¢ Burns, if affecting >30% of body surface area

¢ Rhabdomyolysis

e Critically ill patients, especially with respiratory failure, or sepsis



Diagnostics and risk stratification

Chest Pain

Acute Coronary Syndrome
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Quantitative analyses of troponin in acute

42-day mortality (%)
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ST-depression and mortality in acute coronary
syndromes

W% No ST-depression
0,95 1. w 1mm ST-depression
’ s 2mm ST-depression

0,9 -

0,85 1

St
o0

Survival (%)

0,75

0,7
0 30 60 90 120 180

Follow-up (days)



GRACE score

ACS Risk Model

G

Global Registry of Acute | /' Coronary Events |

At Admission (in-hospital/to 6 months) At Discharge (to 6 months)

Age | Years 3 M| Cardiac arrest at admission

M| ST-segment deviation

HR bpm .
M|Elevated cardiac enzymes/markers

Probability of Death  Death or MI

Creat. mg/dL In-hospital -- --

)
SBP  mmHg 3
&
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In-hospital mortality according to GRACE
Score (>140 high risk)

Risk Category GRACE Probability of Death
(tertiles) Risk Score In-hospital (%)
Low 1-108 <1
Intermediate 109-140 1-3
High >140 >3

Probability of Death

oy Y Er Post-discharge to
6 Months (%)
Low 1-88 <3
Intermediate 89-118 3-8

High >118 >8




Diagnostics

Recommendations

Class® Level®

In patients with a suspected NSTE-ACS, diagnosis and short-term ischaemic/bleeding risk stratification should be based

on a combination of dinical history, symptoms, physical findings, ECG (repeated or continuous ST monitoring), and |
biomarkers.

ACS patients should be admitted preferably to dedicated chest pain units or coronary care units. 1
It is recommended to use established risk scores for prognosis and bleeding (e.g. GRACE, CRUSADE). 1
A |2-ead ECG should be obtained within 10 min after first medical contact and immediately read by an experienced

physician. This should be repeated in the case of recurrence of symptoms, and after 6~9 and 24 h, and before hospital ]
discharge.

Additional ECG leads (V.. V.. V,-V,) are recommended when routine leads are inconclusive. I
Blood has to be drawn promptly for troponin (cardiac troponin T or ) measurement. The result should be available

within 60 min. The test should be repeated 6-9 h after initial assessment if the first measurement is not conclusive. 1
Repeat testing after 12-24 h is advised if the dlinical condition is still suggestive of ACS.

A rapid rule-out protocol (0 and 3 h) is recommended when highly sensitive troponin tests are available (see Figure 5). 1
An echocardiogram is recommended for all patients to evaluate regional and global LV function and to rule in or rule 1
out differential diagnoses.

Coronary angiography is indicated in patients in whom the extent of CAD or the culprit lesion has to be determined 1
(see Section 5.4).

Coronary CT angiography should be considered as an alternative to invasive angiography to exclude ACS when there lla
is a low to intermediate likelihood of CAD and when troponin and ECG are inconclusive.

In patients without recurrence of pain, normal ECG findings, negative troponins tests,and a low risk score,a non- I

invasive stress test for inducible ischaemia is recommended before deciding on an invasive strategy.




Revascularization strategies
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Long-term prognosis

Age, HR, RR, Killip, diabetes mellitus, previous Ml

ECG: ST-depression

Troponin, Cr/CI-GFR/cystatin C, BNP/NT-pro BNP, hsCRP

Low EF, 3-VD, LMD

Risk scores

Severity of CAD % revascularization status



Pharmacotherapy
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Ischaemic risk Y

Bleeding risk




Pharmacotherapy

Recommendations Class® Level®

Sublingual or i.v. nitrates and early initiation of
beta-blocker treatment are recommended in
patients with ongoing ischaemic symptoms and
without contraindications.

It is recommended to continue chronic beta-
blocker therapy unless the patient is in overt I C
heart failure.

L.v. nitrates are recommended in patients with

uncontrolled hypertension or signs of heart I C
failure.

In patients with suspected/confirmed vasospas-
tic angina, calcium channel blockers and nitrates

lla B
should be considered and beta-blockers

avoided.”*’




Pharmacotherapy

Recommendations Class®* Level’

Antiplatelet treatment

Aspirin is recommended for all patients without contraindications at an initial oral LD of 150—300 mg (or 75—250 mgi.v.), and at a

MD of 75— 100 mg o.d. for long-term treatment.’””~'® :

A P2Y 1 receptor inhibitor is recommended in addition to aspirin, and maintained over 12 months unless there are contraindications

or an excessive risk of bleeding.'”%17"182 1

Options are:

® Prasugrel in P2Y; receptor inhibitor-naive patients proceeding to PCl (60 mg LD, 10 mg/d as standard dose, 5 mg/d for patients i B
aged >75 years or with a body weight <60 kg)."”"

e Ticagrelor irrespective of the planned treatment strategy (invasive or conservative) (180 mg LD, 90 mg b.i.d.)."” 1 B
e Clopidogrel (300—600 mg LD, 75 mg daily dose), only when prasugrel or ticagrelor are not available, cannot be tolerated, or are i c
contraindicated.'%* "%

Prasugrel should be considered in preference to ticagrelor for NSTE-ACS patients who proceed to PCL.'"* lla B
GP lIb/llla antagonists should be considered for bail-out if there is evidence of no-reflow or a thrombotic complication. lla C
Cangrelor may be considered in P2Y;, receptor inhibitor-naive patients undergoing PCL.'®*~ "%’ Iib
Pre-treatment with a P2Y, receptor inhibitor may be considered in patients with NSTE-ACS who are not planned to undergo an b C

early invasive strategy and do not have an HBR.

Treatment with GP lIb/llla antagonists in patients in whom coronary anatomy is not known is not recommended."®*'%’

It is not recommended to administer routine pre-treatment with a P2Y, receptor inhibitor in patients in whom coronary anatomy is
d.174177.178,190,191

not known and an early invasive management is planne



Long-term management

Lipid-lowering drugs

Statins are recommended in all NSTE-ACS patients.
The aim is to reduce LDL-C by >50% from baseline
and to achieve LDL-C <1.4 mmol/L (<55 mg/

dL).533’534

ACE inhibitors (or ARBs in cases of intolerance to
ACE inhibitors) are recommended in patients with
heart failure with reduced LVEF (<40%), diabetes, or
CKD unless contraindicated (e.g. severe renal impair-
ment, hyperkalaemia, etc.) in order to reduce all-
cause and cardiovascular mortality and cardiovascular
morbidity.>3¢ 53¢

Beta-blockers

Beta-blockers are recommended in patients with sys-
tolic LV dysfunction or heart failure with reduced
LVEF (<40%).>%" %

In patients with prior M|, long-term oral treatment
with a beta-blocker should be considered in order to
reduce all-cause and cardiovascular mortality and car-

diovascular morbidity.>** =%’

MRAs

MRAs are recommended in patients with heart failure
with reduced LVEF (<40%) in order to reduce all-
cause and cardiovascular mortality and cardiovascular
morbidity.> 8>

Proton pump inhibitors

Concomitant use of a proton pump inhibitor is recom-
mended in patients receiving aspirin monotherapy,
DAPT, DAT, TAT, or OAC monotherapy who are at
high risk of gastrointestinal bleeding in order to reduce
the risk of gastric bleeds.'®’
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