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Abstract: The article is devoted to one of the current topics of modern healthcare - acute
coronary syndrome (ACS). Most patients had associated and comorbid diseases, primarily
such as stable angina, chronic heart failure, broncho-obstructive diseases and diabetes
mellitus, which in some cases required treatment adjustments [1]. The article provides
information on the etiology of acute coronary syndrome, clinical symptoms and risk factors
that may develop in patients.
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Introduction

Acute coronary syndrome (ACS) is the most dangerous variant of the clinical course of coronary
heart disease (CHD). The danger of the situation is that ACS, unlike chronic ischemic heart disease,
is characterized by a rapid (hours) and sometimes rapid (minutes) course of the disease, a high risk
of adverse outcomes (sudden coronary death, myocardial infarction) and requires immediate
measures to save the lives of patients. The term “acute coronary syndrome” combines such clinical
conditions as unstable angina and myocardial infarction. The term “ACS” is used when diagnostic
information is not yet sufficient for a final judgment about the presence or absence of foci of necrosis
in the myocardium and, therefore, represents a preliminary diagnosis in the first hours and days of the
disease, while the terms “MI” and “unstable angina” used in formulating the final diagnosis.
Accordingly, the term “ACS” can be used at the prehospital or early hospital stages and is
subsequently transformed into the diagnosis of “acute MI”, “UA” or, according to the results of
differential diagnosis, into any other diagnosis, including non-cardiological.

Patients with acute chest pain but no ST-segment elevation on the ECG are classified as non-
ST-segment elevation ACS, reflecting the presence of transient partial coronary artery occlusion or
distal embolization from thrombus fragments or ruptured plaque. ECG changes may include transient
ST segment elevation (<20 min), persistent or transient ST segment depression, T wave inversion,
flattening or the ECG may be normal. The main thing in the management of patients with NSTE-ACS
at all stages of care is, along with diagnosis, constant stratification of the risk of developing cardiac
complications.

Acute coronary syndromes include:

1. Unstable angina
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2. Non-ST segment elevation myocardial infarction (NSTEMI)
3. ST-segment elevation myocardial infarction (STEMI)

Unstable angina (acute coronary insufficiency, pre-infarction angina, intermediate coronary
syndrome) is defined as one or more of the following conditions in patients whose cardiac markers
do not meet criteria for myocardial infarction (MI):

1. Angina at rest that lasts for a long time (usually > 20 minutes)
2. New-onset angina
3. Increased angina

ECG changes such as ST segment depression or elevation or T wave inversion may occur with
unstable angina but are transient. As for cardiac markers, creatine kinase is not increased, but cardiac
troponin levels may be slightly increased, especially when measured with high-sensitivity troponin
(hs-cTn) tests. Unstable angina is a transient clinical condition and often precedes myocardial
infarction, arrhythmias, or sudden death.

Non-ST segment elevation myocardial infarction (NSTEMI, subendocardial myocardial
infarction) is necrosis of the heart muscle (confirmed by analysis of cardiac markers in the blood:
elevated levels of troponin T or troponin I and creatine kinase) that is not accompanied by acute ST
segment elevation on the ECG. NSTEMI is characterized by ECG changes such as ST segment
depression, T wave inversion, or a combination of both.

Myocardial infarction with ST segment elevation (STEMI, transmural myocardial infarction)
is necrosis of cardiomyocytes, accompanied by persistent ST segment elevation on the ECG, which
does not disappear after taking nitroglycerin or the first appearance of left bundle branch block.
Troponin | or troponin T and creatine kinase (CK) are elevated.

Prognosis for acute coronary syndromes

Global risk should be assessed using formal clinical risk scores (thrombolysis in myocardial
infarction [TIMI], Global Registry of Acute Coronary Events [GRACE], platelet glycoprotein llb-llla
for unstable angina: receptor inhibition by use integrilin [PURSUIT]—1) or a combination of the
following high-risk factors:

Intermittent angina/ischaemia at rest or during low activity

Heart failure

Worsening mitral regurgitation

High risk stress test result (test stopped after < 5 minutes due to onset of symptoms,
significant ECG abnormalities, hypotension, or complex ventricular arrhythmias)
Hemodynamic instability

Sustained ventricular tachycardia

Diabetes

PCI within the past 6 months

. Previous CABG

10. LVEF <0.40-spasi-
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Results and Discussion

Etiology and Pathophysiology

- Formation of a thrombus in an atherosclerotic coronary artery
- Coronary artery embolism

-Coronary spasm

-Spontaneous coronary artery dissection

The atherosclerotic plaque sometimes becomes unstable or inflamed, causing it to rupture or
cleave, exposing thrombogenic material that activates platelets and the coagulation cascade and
produces an acute thrombus. Platelet activation involves conformational changes in platelet
membrane glycoprotein (GP) I1b/llla receptors, leading to cross-linking (and thus aggregation) of
platelets. Even if the atheroma causes minimal obstruction, its rupture can lead to thrombosis; in
>50% of cases the degree of previous stenosis is <40%.

Coronary artery embolism can occur with mitral stenosis, aortic stenosis, infective endocarditis,
arrowroot endocarditis, or atrial fibrillation.

When using cocaine and other drugs, coronary artery spasm and myocardial infarction may
develop. The development of spasm responsible for myocardial infarction is possible in both intact
and atherosclerotic coronary arteries.

Spontaneous coronary artery dissection is a non-traumatic rupture of the intima of a coronary
artery with the formation of a false lumen. Blood flowing through such a false lumen expands it,
which restricts blood flow in the true lumen, sometimes causing cardiac ischemia or infarction.

Wall dissection can occur in both intact and atherosclerotic coronary arteries.
Nonatherosclerotic dissection is more likely in women during pregnancy or the puerperium and in
patients with fiboromuscular dysplasia or other connective tissue disorders.

Symptoms and signs

Clinical manifestations of acute coronary syndrome depend on the location and severity of
changes in the coronary artery and are quite variable. Painful stimuli originating from the chest
organs, including the heart, can cause discomfort described as pressure, tearing, gas with belching,
dyspepsia, burning, aching or stabbing pain, and sometimes as needle-sharp pain. Many patients deny
that they have pain and insist that it is more of a “discomfort.” Except for those cases when the MI is
widespread, large-focal, it is difficult to judge the volume of ischemic myocardium only from clinical
data.
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Diagnostics
* ECG in dynamics
» Measuring the level of cardiac markers over time

» Coronary angiography for emergency indications in patients with STEMI or its complications
(persisting anginal pain, hypotension, significant increase in marker levels, rhythm disturbances)

« Delayed angiography (24—48 hours) for patients with NSTEMI or unstable angina without the
above complications

In STEMI, an ECG is a diagnostic method that detects ST segment elevation > 1 mm in 2 or
more adjacent leads, reflecting the activity of the damaged myocardial area. Carrying out an ECG
diagnosis of myocardial infarction is difficult if the patient has a left bundle branch block, since the
ECG changes resemble those caused by STEMI.

Markers of myocardial damage (serum markers of myocardial cell damage) are
0 Cardiac enzymes (eg, CK-MB [creatine kinase-MB])
O Intracellular contents (eg, troponin 1, troponin T, myoglobin)

These markers are released into the bloodstream after myocardial cell necrosis. Markers are
detected in the blood at different times from the onset of damage, and their levels increase at different
rates.

Coronary angiography typically combines diagnostic testing with percutaneous coronary
intervention (PCl—ie, angioplasty, stent placement). If possible, emergency coronary angiography
and PCI are performed as soon as possible after the onset of acute Ml (primary PCI). In many tertiary
centers, this approach has significantly reduced morbidity and mortality and improved long-term
outcomes. Often, the development of a heart attack is actually interrupted if a short time has passed
from the onset of pain to PCI (< 3-4 hours).

Complications

After the completion of acute manifestations of coronary obstruction, complications of the
disease may develop. They usually include

--Electrical dysfunction (eg, conduction defects, arrhythmias)

--Myocardial dysfunction (eg, heart failure, ventricular free wall or interventricular septal
rupture, ventricular aneurysm, pseudoaneurysm, ventricular thrombus formation, cardiogenic shock)

-- Valvular dysfunction (usually mitral regurgitation)
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Violation of the electrical properties of the myocardium is possible in any form of ACS; the
appearance of myocardial dysfunction usually indicates a large volume of ischemic myocardium.
Other complications of ACS include recurrent myocardial ischemia and the development of
pericarditis. Pericarditis that develops 2 to 10 weeks after the onset of myocardial infarction is known
as post-infarction syndrome or Dressler's syndrome.

Conclusion
Modern treatment technologies, rehabilitation therapy, rational employment and strict

adherence to preventive protective measures make it possible to stabilize the course of the disease,
avoid complications, and also improve the prognosis and quality of life of patients with acute coronary
syndrome.
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