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Abstract

Cardiovascular diseases are a serious epidemiological problem and the main cause of death in the contemporary world, with acute
myocardial infarction being responsible for the majority of deaths. Due to the importance of this topic, a review of 40 bibliographies
was carried out in order to describe the current criteria for the diagnosis and treatment of acute myocardial infarction, finding
that it has been one of the leading causes of death in the world in recent years. and in Cuba, its diagnosis includes precordial pain,
electrocardiographic findings and serological markers, and it is confirmed with the positivity of two of these 3 elements. As a more
effective treatment, early revascularization was determined by invasive or chemical methods, which reduced complications and
deaths for this cause.
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Introduction

Cardiovascular diseases are a serious epidemiological problem in the contemporary world [1]. Ischemic heart disease has been the
biggest health problem and the main cause of death in many countries of the world for several decades. At the beginning of the 20®
century, these caused less than 10% of all deaths in the world and in this century, they are responsible for almost half of the deaths in
developed countries, as well as 25% in the countries in of development [2]. In 2015, it is estimated that 17.7 million people died, of these
more than three quarters occurred in developing countries [3]. The report of the Ministry of Health of the Americas (NHANES), published
In 2016, the number of patients with coronary heart disease was estimated at 15.5 million, with a prevalence of 6.2% in subjects over
20 years of age (7.6% men and 5% women) [4]. In the United States, it is estimated that 600,000 new Acute Infarctions occur. of the
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Myocardium (IMA) each year, of which 25% present with a silent clinical profile and 320,000 (53.33%) as episodes of exacerbation
of ischemic heart disease (AMI and acute unstable angina). Of the totality of AMI that occur annually in the United States, mortality is
reported around 25% [2].

Thus, coronary heart disease continues to be the leading cause of death in developed countries (three out of every four deaths are

cardiovascular causes and it is estimated that in 2020 it will be the first cause of death worldwide [5].

In Ecuador, cardiovascular diseases occupy the first place among the causes of mortality, and among them the most feared disease

is AMY], its incidence is close to 40,000 people per year, which would mean that every 12 minutes an Ecuadorian suffers a infarction [2].

In Cuba, in 2016, heart disease occupied the first cause of death with a total of 24 462 deaths, 66.05% due to ischemic diseases; and
of these, 44.42% due to acute myocardial infarction. The provinces with the highest incidence were Havana, Santiago de Cuba, Matanzas,
Holguin and Villa Clara [6]. In Villa Clara and Sagua la Grande, heart disease was also the main cause of death. And in Sagua in 2016 there

were 77 hospital admissions for this cause with 8 intra-hospital deaths to 10,38% of deceased’s [7].
The incidence of coronary disease is more frequent in men, being the proportion with respect to women of 2:1 or more [8].

Because of the importance of the diagnosis and early treatment of acute myocardial infarction to avoid complications and death to a

large part of the population, it is decided to carry out an investigation with the objective of updating this topic.

Development

The definition of acute coronary syndrome (SICA) encompasses the spectrum of conditions compatible with acute myocardial ischemia
and/or infarction, due to the abrupt reduction of coronary blood flow [9] and is classified as having no ST-segment elevation (SICASEST)
or elevation of the ST segment (SICACEST), when there is no expression of markers of myocardial necrosis, is called unstable angina (AI)
[10]. Different studies have shown that the most frequent is SICACEST [1,2,4-6,10]. AMI is the necrosis of myocardial cells as a consequence
of prolonged ischemia caused by the sudden reduction of coronary blood supply, which involves one or more areas of the myocardium [9-
12]. The authors agree that the main cause of AMI is the rupture or erosion of an atheromatous plaque which causes an acute thrombosis
with or without concomitant vasoconstriction [2,3,5,8-10]. The rupture of the plaque exposes atherogenic substances that can produce
an extensive thrombus in the artery related to the infarction, if the obstruction is not complete it can lead to asymptomatic episodes
of coronary occlusion and if it is complete they provoke transparietal lesion of the ventricular wall in the myocardial bed irrigated by
the affected coronary artery and usually elevates the ST segment in the Electrocardiogram (ECG) [8,9]. In the universal classification of
myocardial infarction invoked by Thygesen K., et al. in the third universal definition of myocardial infarction [10] that appears in The Third
Global AMI Task Force, 5 types of infarcts are described, based on pathological, clinical and prognostic differences, along with different

treatment strategies. These 5 types are described in table 1 [10].

Type 1: Spontaneous myocardial infarction
Spontaneous myocardial infarction related to atherosclerotic plaque rupture, ulceration, fissuring, erosion, or dissection with
resulting intraluminal thrombus in one or more of the coronary arteries leading to decreased myocardial blood flow or distal
platelet emboli with ensuing myocyte necrosis. The patient may have underlying severe CAD but on occasion non-obstructive
or no CAD.

Type 2: Myocardial infarction secondary to an ischaemic imbalance
In instances of myocardial injury with necrosis where a condition other than CAD contributes to an imbalance between
myocardial oxygen supply and/or demand, e.g. coronary endothelial dysfunction, coronary artery spasm, coronary embolism,
tachy-/brady-arrhythmias, anaemia, respiratory failure, hypotension, and hypertension with or without LVH.

Type 3: Myocardial infarction resulting in death when biomarker values are unavailable
Cardiac death with symptoms suggestive of myocardial ischaemia and presumed new ischaemic ECG changes or new LBBB,
but death occurring before blood samples could be obtained, before cardiac biomarker could rise, or in rare cases cardiac
biomarkers were not collected.

Type 4a: Myocardial infarction related to percutaneous coronary intervention (PCI)

Myocardial infarction associated with PCI is arbitrarily defined by elevation of cTn values > 5 x 99* percentile URL in patients
with normal baseline values (< 99t percentile URL) or a rise of cTn values > 20% if the baseline values are elevated and are
stable or falling. In addition, either (I) symptoms suggestive of myocardial ischaemia, or (II) new ischaemic ECG changes or
new LBBB, or (III) angiographic loss of patency of a major coronary artery or a side branch or persistent slow-or no-flow or

embolization, or (IV) imaging demonstration of new loss of viable myocardium or new regional wall motion abnormality are

required.

Type 4b: Myocardial infarction related to stent thrombosis
Myocardial infarction associated with stent thrombosis is detected by coronary angiography or autopsy in the setting of
myocardial ischaemia and with a rise and/or fall of cardiac biomarkers values with at least one value above the 99 percentile
URL.

Type 5: Myocardial infarction related to coronary artery bypass grafting (CABG)
Myocardial infarction associated with CABG is arbitrarily defined by elevation of cardiac biomarker values > 10 x 99
percentile URL in patients with normal baseline cTn values (< 99" percentile URL). In addition, either (I) new pathological
Q waves or new LBBB, or (II) angiographic documented new graft or new native coronary artery occlusion, or (III) imaging

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

Table 1: Universal classification of myocardial infarction.
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Several studies have listed some risk factors that predispose to the occurrence of AMI, such as Hyperlipoproteinemia, Hypertension,
Diabetes mellitus, Smoking, Obesity and Stress [2,5,8]. Numerous epidemiological studies have not only been able to demonstrate the
effect of risk factors on the occurrence of cholera disease However, the synergistic interaction between them and the effect on primary and
secondary prevention of their modification and control is also important [14]. Knowledge of these risk factors for the family doctor is of
vital importance since this would work in the preventive work with the objective of diminishing the influence of the IAM in the community.
Acute myocardial infarction (AMI) can be recognised by clinical features, including electrocardiographic (ECG) findings, elevated values
of biochemical markers (biomarkers) of myocardial necrosis, and by imaging, or may be defined by pathology [10]. The presence of two
of first three of these elements allows the diagnosis to be made [9]. Thygesen K., et al. [10] in the third universal definition of myocardial
infarction that appear in The Third Global AMI Task Force inform that in 2000, the First Global AMI Task Force presented a new definition
of AMI, which implied that any necrosis in the setting of myocardial ischaemia should be labelled as AMI. These principles were further
refined by the Second Global MI Task Force, leading to the Universal Definition of Myocardial Infarction Consensus Document in 2007,
which emphasized the different conditions which might lead to an AMI. This document, endorsed by the European Society of Cardiology
(ESC), the American College of Cardiology Foundation (ACCF), the American Heart Association (AHA), and the World Heart Federation
(WHF), has been well accepted by the medical community and adopted by the WHO.

However, the development of even more sensitive assays for markers of myocardial necrosis mandates further revision, particularly
when such necrosis occurs in the setting of the critically ill, after percutaneous coronary procedures or after cardiac surgery. The Third
Global AMI Task Force has continued the Joint ESC/ACCF/AHA/WHEF efforts by integrating these insights and new data into the current
document, which now recognizes that very small amounts of myocardial injury or necrosis can be detected by biochemical markers and/
or imaging recognizes that very small amounts of myocardial injury or necrosis it can be detected by biochemical markers and/or imaging.
Clinical manifestations may appear pain of appearance with effort or at rest. This pain usually lasts at least 20 minutes, but may be shorter
[9,11-13] and may last, in the opinion of other authors, up to at least 15 minutes [15]. It can occur in the center or left of the thorax and
radiate to arms, jaw, back or shoulders. [t may be associated with dyspnea due to left ventricular failure, nausea, vomiting, diaphoresis, or
syncope. These symptoms may be in association with chest pain or present in the absence of chest pain [9]. Pain may present primarily
atypically in the epigastrium (often confused with digestive pathology), arms, shoulders, wrist or back without occurring in the chest.
chest. Itis usually oppressive, burning or burning [9,15], although several bibliographies report that in 25% of infarcted patients there are
no symptoms (silent AMI) [2]. Itis very important to take these aspects into account in attention to the patients in the emergency services

that is the 1st link of attention where an opportune and immediate diagnosis of this disease must be made.

Changes in the electrocardiogram (ECG) in relation to AMI can be observed in the 12-lead registry. Dynamic changes in the ECG
waveforms during acute myocardial ischaemic episodes often require acquisition of multiple ECGs, particularly if the ECG at initial
presentation is non-diagnostic. Serial recordings in symptomatic patients with an initial non-diagnostic ECG should be performed at 15
- 30 min intervals or, if available, continuous computer-assisted 12-lead ECG recording. Recurrence of symptoms after an asymptomatic
interval are an indication for a repeat tracing and, in patients with evolving ECG abnormalities, a pre-discharge ECG should be acquired as
a baseline for future comparison [10]. Among the electrocardiographic findings of AMI are: new ST-segment elevation greater than 1 mm
(0.1 mV) in two or more contiguous leads: in leads V2-V3 2 2.5 mm (0.25 mV) in men under 40 years, = 2 mm in those aged 40 years or
older and = 1.5 mm (0.15 mV) in women. BRI of the Beam of His (BRIHH) of new appearance and suggestive history of IAM.ST-segment
depression of V1-V4 and history suggestive of AMI that may correspond to an inferobasal (posterior) AMI [9,12,16-21]. The appearance
of giant T waves (hyperacute) must be considered in the early phase of AMI), even without ST segment elevation (they can benefit from
thrombolysis) [9]. Therefore, before an electrocardiogram with these giant T and a characteristic clinical picture, thrombolytic treatment
should be started even without having the enzymatic results. It should also be remembered that a normal ECG does not exclude AMI in
the presence of a characteristic clinical picture [9], an aspect of great importance when making decisions in emergency services, since
the patient with characteristic symptoms of AMI and negative electrocardiogram it must be admitted to the hospital wards with follow-
up, because in this case if we must wait for the enzymatic results or some electrical change in the evolutionary EKG. It is also necessary
to take into account that there are electrocardiographic findings that can confuse the diagnosis of the IMA, Thygesen K, et al. in the third

universal definition of myocardial infarction that appears in The Third Global AMI Task Force [10] alludes to this topic. A QS complex in
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lead V1 is normal. A Q wave < 0.03 seconds and < 25% of the R wave amplitude in lead III is normal if the frontal QRS axis is between -30°
and 0°. A Q wave may also be normal in aVL if the frontal QRS axis is between 60° and 90°. Septal Q waves are small, non-pathological
Q waves < 0.03 seconds and < 25% of the R-wave amplitude in leads I, aVL, aVF, and V4 - V6. ECG abnormalities that mimic myocardial

ischaemia or MI are presented by Thygesen K,, et al. [10] (Table 2).

False positives

e  Early repolarization

« LBBB

e  Pre-excitation

¢ ] point elevation syndromes, e.g. Brugada syndrome
e Peri-/myocarditis

¢ Pulmonary embolism

e  Subarachnoid haemorrhage

e Metabolic disturbances such as hyperkalemia
¢  Cardiomyopathy

e Lead transposition

¢  Cholecystitis

e  Persistent juvenile pattern

¢  Malposition of precordial ECG electrodes

e  Tricyclic antidepressants or phenothiazines

False negatives

e Prior MI with Q-waves and/or persistent ST elevation
* Rightventricular pacing

e LBBB

Table 2: Common ECG pitfalls in diagnosing myocardial infarction.

Myocardial injury is detected when blood levels of sensitive and specific biomarkers such as cTn or the MB fraction of creatine kinase
(CKMB) are increased. Cardiac troponin I and T are components of the contractile apparatus of myocardial cells and are expressed almost
exclusively in the heart. Although elevations of these biomarkers in the blood reflect injury leading to necrosis of myocardial cells, they do

not indicate the underlying mechanism [9,10].

Myoglobin is the first to rise at 1.5 - 2 hours and remains elevated for 8 - 12 hours [18], some studies agree that Troponin Te I: They
are the most sensitive and specific marker, rising 3 - 4 hours after the onset of AMI and remaining there for 7 days at 14 days [9,10,18].
CPK-MB rises 2-3 hours and remains high for 1 - 2 days [17], CPK rises 4 - 6 hours after AMI and normalizes in two or three days [9,18],
although Thygesen K, et al. in the Third Global AMI Task Force raises its measurement is not recommended for the routine diagnosis of
AMI, due to the wide tissue distribution of this enzyme. If it needs to be used, it must be combined with troponin or CPK-MB for a more
accurate diagnosis of AMI [14]. If quantitative Troponin T is available, a value equal to or greater than 0.1 ng/ml would be considered
positive. The result of cardiac enzymes should be requested at the time of admission to the emergency room; if it is negative and there is
a high index of suspicion, it will be repeated at 6 and 12 o’clock [9]. Once the diagnosis is suspected, it should be treated as a red code and
start treatment immediately, as previously discussed, time is muscle, when more The treatment is started faster and the less time is spent

in the diagnosis, the lower the muscle damage that the heart will suffer and the greater the survival.
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The treatment consists of:

a)

b)

)

d)

e)

f)

g)

Horizontal rest with continuous electrical monitoring, placing a defibrillator monitor near the patient, peripheral intravenous
access and non-invasive monitoring of oxygen saturation.

Pain relief: Opiates. Morphine of choice (10 - 20 mg ampule) 4 - 8 mg intravenously (IV); Repeatable doses of 2 mg every 5 - 15
minutes. In the practical order, a 10 mg (1 cc) morphine chloride ampule is diluted in 9 cc of physiological saline and a solution
of 1 mg of morphine is obtained for each cc. If an important vagotonic effect is obtained (bradycardia, hypotension) after
administration of morphine, administer atropine (0.5 mg ampules) 0.5 - 1 mg IV to a dose of 2 mg if necessary. If there is known
hypersensitivity to morphine or if the AMI is lower with large vagal discharge, hypotension or bradyarrhythmia, meperidine
(50 - 100 mg ampulla) 25 mg 1V is preferred; Repeatable dose every 5 - 15 minutes. If significant vomiting occurs, antiemetics
should be used (metoclopramide 5 - 10 mg [V that can be given at the same time as opioids). Avoid intramuscular injections.

Oxygen: 2 - 4 liters per nasal catheter or mask. Mainly in case of lack of air, hypoxia (oxygen saturation < 90%) or other signs
of heart failure (HF), it has been proven that a hyperoxia can be harmful because of its vasoconstrictor effect that causes the
necrosis of the cardiac muscle to spread.

Nitrites: Nitroglycerin: 1 tablet (0.5 mg) sublingual entry that can be repeated every 5 minutes for 3 - 4 doses. It cannot be used
if the systolic arterial pressure (SBP) is less than 90 mmHg or heart rate (HR) less than 50 or greater than 100 beats per minute
(bpm) and suspicion of right ventricle (RV) AMI.

Antiplatelets: Aspirin: 160-325 mg dose chewed and ingested as soon as symptoms start. It is preferred without enteric coating
and an initial average dose of 250 mg. Should not be used if there is known allergy to salicylates, then use Clopidogrel: (75 mg
tablets) loading dose if the patient will receive thrombolytic therapy with recombinant streptokinase (SKR), 300 mg in patients
younger than 75 years and 75 mg in greater. If not indication of SKR dose of 75 mg for any age.

Beta-blockers (BBA): Oral BBAs should be administered as early as possible in all patients without contraindications. There
are contraindications in severe ventricular dysfunction, HR less than 60 per minute, atrioventricular block (BAV) of greater
degree than the first, and a history of bronchospasm. The benefit of indefinite treatment with beta-blockers after STEMI is well
established, but not intravenous administration of these drugs systemically in the acute phase. The drug to be used is Atenolol:
initial dose orally according to the clinical situation: 50 - 100 mg orally every 24 hours. BBA IV: initial dose 5 mg IV followed
by the oral dose at the time, in certain clinical situations (hypertension, tachyarrhythmias, non-tolerance of the oral route)
[9,10,17].

Restoration of coronary flow and reperfusion of myocardial tissue: Early pharmacological or mechanical reperfusion
should be performed during the first 12h of the onset of symptoms in patients with clinical STEMI and with persistent ST-
segment elevation or with new or suspicious a new complete blockade of the left branch [9,10,17,19-22]. Prehospital care of
patients with suspected STEMI with fibrinolytic drugs is a crucial element, which directly conditions the probability of survival
and can be safely performed in Intensive municipal areas, especially if the expected time for arrival at the hospital is greater than
30 minutes, less than two hours after the onset of symptoms and clear absence of contraindications. Recombinant streptokinase
has been produced in Cuba since the 1990s and its safe use has been validated in medical practice. This thrombolytic drug is
available in all hospitals, municipalities and in primary health care [23] and is the unique thrombolytic drug available in Cuba
till now. Streptokinase of 1,500,000 pcs. It is diluted in 100 ml of 0.9% physiological saline solution or 5% dextrose, to pass in
30 - 60 minutes through a peripheral vein, preferably in an infusion pump [9,11]. By lysing the thrombus, the coronary flow is
restored, with which is guaranteed to decrease ventricular dysfunction and with it a reduction in mortality [16,18-20]. If we start
from the theoretical concept that 15% of the myocardium at risk becomes non-viable every 30 minutes of persistent occlusion,
5 support the notion that the reduction of delays and thus an earlier reperfusion, improve the patient’s prognosis. In the vast
majority of care units there are no means available for revascularization by invasive procedures, which is why drug reperfusion
therapy is the most widely used worldwide, based on the principle that revascularization should begin immediately diagnosed
the patient and not delay its start with the transfer to units that have the conditions for these procedures. In Cuba, with the
use of emergency ambulances equipped with state-of-the-art technology, the immediate start of Streptokinase treatment is
guaranteed even in remote places where they can access.
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Only patients with contraindications are exempt from this. Several authors classify absolute: previous intracranial hemorrhage of
any type, ischemic stroke in the last 3 months, suspected aortic dissection, active bleeding or bleeding diathesis (except menstruation),
structural vascular brain injury known intracranial neoplasm malignant known. Closed head injury, in the last three months. Of concerning:
History of ischemic stroke more than three previous months, or intracerebral disease other than those in absolute contraindications
Refractory hypertension (systolic blood pressure > 180 mmHg and/or diastolic blood pressure > 110 mmHg), traumatic or prolonged
Resuscitation, internal bleeding recent (in 2 - 4 weeks), Previous exposure (between 5 days and 6 months) to Streptokinase or previous
allergic reaction [9,11,18,20]. Among the most frequent complications are: arrhythmias, post-AMI angina and shock cardiogenic [21].
Currently, the latter is the one that causes more deaths after an AMI [21,23-25].

Conclusions

AMI continues to be one of the leading causes of death in the world and in Cuba, its diagnosis is made by the clinic,
electrocardiographic findings and serological markers, with two of these 3 positive elements and can confirm the same, the most
effective treatment it is the early revascularization by invasive or chemical methods which has reduced the complications and deaths
due to AMI.
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