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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: In terms of morbidity and mortality, 

cardiovascular illnesses are the main cause of death worldwide. 
Half of all noncommunicable diseases on the earth are caused by 
them. Due to the steadily rising mortality rates from circulatory 
diseases in Kazakhstan, our region was identified as having 
a high cardiovascular risk in 2021 when the updated Score 2 
(Systematic COronary Risk Evaluation) scale was developed. 
There has been a recent increase in this pathology's prevalence 
among younger people (up to 44 years). In this regard, a large 
number of scholars are engaged in active research into the 
variables that affect the onset of coronary heart disease in this 
population, particularly its acute forms, which frequently mark 
the onset of the disease in this age group.

The research of international experts supports the impact 
of classic risk factors such arterial hypertension, smoking, 
dyslipidemia, diabetes mellitus, inactivity, and loaded 
anamnesis on the early development of atherosclerosis. The 
Fourth Universal Definition distinguishes five different forms of 
myocardial infarction, and if the first type is directly linked to 
atherogenesis, the second type develops as a result of ischemia 
imbalance in the absence of coronary artery obstructive 
lesions. There are currently no definite, widely acknowledged 
standards for the identification and management of type 2 
myocardial infarction. Thereby there was a need to research the 
impact of additional risk factors, such as subclinical systemic 
inflammation, genetic polymorphism of genes involved 
in lipid metabolism, thrombosis, and responsible for the 
development of endothelial dysfunction, given the differences 
in the pathogenetic mechanisms of different types of myocardial 
infarction. It's still up for debate whether comorbidity has any 
impact on the frequency of early cardiovascular events in the 
population of young individuals. 

Aim: Is to study international approach in an assessment of 
risk factors of the development of myocardial infarction at 
young population.

Methods: The review used content analysis on the research 
topic, national guidelines, WHO recommendations. The 
electronic databases Pubmed, eLibrary from 1999 to 2022 were 
used as sources of information. The search was conducted on the 
keywords «myocardial infarction», «infarction in young», «risk 
factors» and MeSH terms «myocardial infarction/etiology», 

«myocardial infarction/young», «myocardial infarction/risk 
factors». Of the 50 sources found, 37 corresponded to the 
research request. 

Conclusion: This field of scientific study is one of the most 
important today because of the prevalence of formation and poor 
prognosis of non-atherothrombogenic myocardial infarctions, 
compared with type 1 infarcts. Numerous foreign and domestic 
authors have been motivated to look for new markers of the 
early onset of coronary heart disease, develop adequate 
risk stratification algorithms, and create efficient primary 
and secondary prevention strategies at the level of primary 
healthcare and hospitals as a result of the high mortality and 
disability rates in this age group that are a significant economic 
and social problem.

Key words. Myocardial infarction, young patients, risk 
factors.
Introduction.

Prevention and control of noncommunicable diseases (NCDs) 
is one of the global strategies of the World Health Organization 
(WHO). In Kazakhstan, diseases such as cancer, cardiovascular 
diseases, diabetes mellitus and pathology of the respiratory 
system were the cause of death in 27% of premature deaths 
in 2016 [1]. The unfavorable trend in relation to NCDs in our 
republic contributed to the development by the WHO, together 
with the Ministry of Health of Kazakhstan, in 2017 of a plan to 
introduce a number of measures aimed at reducing the burden of 
these diseases. Due to the high cardiovascular mortality in our 
country, one of the key directions of the plan to combat NCDs 
was the impact on intermediate and behavioral risk factors, such 
as arterial hypertension, diabetes mellitus, dyslipidemia, obesity, 
as well as bad habits, sedentary lifestyle, and unhealthy diet. 
Of particular importance in the context of the socio-economic 
significance of cardiovascular diseases and their complications 
is the "rejuvenation" of vascular pathology. However, in the 
young population, in addition to traditional risk factors, the 
topic of the degree of influence of additional factors on the 
development of coronary heart disease remains undisclosed.

According to a classification based on the differences in 
the pathogenetic pathways of various forms of myocardial 
infarction, this study will highlight contemporary approaches to 
the diagnosis and prevention of myocardial infarction in young 
individuals.
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Epidemiology and risk stratification of myocardial infarction 
in young people.

Cardiovascular diseases (CVD) are currently the leading cause 
of death globally, accounting for 50% of all non-communicable 
diseases in the global population. WHO reports that since 
2000, there have been 2 million more deaths from CVD, 
totaling 9 million in 2019 [2]. According to the American Heart 
Association, 23.6 million individuals will die from CVD by 
2030 [3]. 

In Kazakhstan, the prevalence of CVD increased from 
16,982.9 per 100,000 population to 17,799 from 2019 to 2020. 
The mortality rate from cardiovascular disorders also tended to 
rise; it was 163 per 100,000 people in 2019 compared to 194 in 
2020. In 2020, 68 deaths per 100,000 people were attributable 
to coronary artery disease (CAD), up from 58 in 2019 [4]. The 
reasons, according to the estimates, were the high prevalence 
of such risk factors as arterial hypertension (26% of the adult 
population), diabetes mellitus (12%), as well as one of the 
highest rates of overweight and obesity in the WHO European 
Region. In addition, the adherence of the male population to 
an unhealthy lifestyle was important - 44% of men smoke, 
54% consume alcohol, an extremely high level of salt intake 
[1]. It should be noted that Kazakhstan also belongs to an 
epidemiologically unfavorable region for iodine deficiency.  
According to some reports, about 30% of the population suffers 
from one or another pathology of the thyroid gland [5]. This 
is especially true for environmentally problematic arias of the 
Aral Sea region and the Semipalatinsk nuclear test site [6]. The 
COVID-19 pandemic also had a direct impact on the incidence 
of cardiovascular events in all age groups, through myocardial 
damage due to a pronounced inflammatory response, a 
mismatch between the need for and delivery of oxygen to the 
myocardium, vasculitis and microthrombosis [7], and as well 
indirectly, through great psychological stress during quarantine.   

Given that Kazakhstan  death rate from CVD is twice as high 
as that of European nations, per WHO data, Kazakhstan was 
designated as a region with a high cardiovascular risk (CVR) 
when the Score 2 (Systematic Coronary Risk Evaluation) scale 
was amended in 2021 [8]. The percentage likelihood of fatal 
and non-fatal cardiovascular events over the following ten years 
is displayed on this scale. When taking into account variables 
including gender, age, smoking status, systolic blood pressure, 
and non-high-density lipid cholesterol (non-HDL-C), the scale 
is advised for use in individuals over the age of 40 to assess their 
cardiovascular risk. A scale for calculating relative risk rather 
than absolute risk was developed for people under the age of 
40, and it included considered conventional risk factors such 
arterial hypertension, smoking, and cholesterol levels.

This method of risk classification for young people is still up 
for debate, nevertheless, as it does not account for all the factors 
and causes that can contribute to the onset of CVD in young 
people.

One of the deadliest types of coronary heart disease, 
myocardial infarction (MI), typically develops in young people 
and is associated with a poor prognosis in this population of 
patients. According to several reports, young people made up 
4–10% of all MI patients [3]. The American Heart Association 

[9] showed that cardiovascular diseases (CVD) affected 25% of 
the young population between the ages of 20 and 39 at the same 
period. According to the most recent statistics, if there was a 
trend towards a decline in CVD mortality in the older age group, 
such a trend was not seen in the younger age group. Contrary to 
the general population, the rate of mortality from acute CAD in 
this age group (defined as those under 44 according to the WHO 
classification) has grown by 15% during the past 20 years [10].

Accordingly, it can be assumed that disability and loss of 
working capacity after myocardial infarction among patients of 
this age group can bring great social and economic damage.
Types of myocardial infarction: a new look at the pathogenesis.

The same traditional risk factors (RF) for CAD, such as 
male gender, hypertension, obesity, dyslipidemia, diabetes, 
and smoking, have been shown to have an impact on young 
individuals as well as older people in several foreign and Russian 
research [11-14]. The data of Choudhury L were first published 
in the 1990s and clearly linked male sex, smoking, family 
history, hyperlipidemia, and obesity to MI in patients under 
44 years old. These findings have not lost their significance 
today [15]. Young MI patients' levels of cardiovascular risk 
(as measured by the SCORE scale) and the number of changed 
coronary arteries were all discovered to be directly moderately 
correlated by domestic researchers Zhussupbekova L. et al. [16].

Numerous studies have demonstrated the impact of these 
factors on the early onset of atherosclerosis, and their effect is 
age  independent. The identification of novel risk factors, such as 
genetic polymorphisms linked to processes of hypercoagulation, 
homocysteine, and different inflammatory agents that cause 
endothelial dysfunction, should, however, receive special 
attention, claim other authors [17]. Although there is no notion 
that shows nonspecific inflammation causes the development of 
coronary heart disease, many researchers continue to believe it 
is a catalyst for the growth of atherosclerosis, which is, in our 
opinion, quite appropriate for further research.

The ischemic imbalance, or mismatch between myocardial 
oxygen demand and its delivery, which can occur not only 
with atherothrombosis of the coronary vessels but also with 
some concurrent CAD, was confirmed by convincing data from 
clinical observations at the beginning of the twenty-first century. 
Meanwhile, if earlier cases of heart attack in young people 
seemed quite rare, and the reasons for which it could occur were 
considered such uncommon conditions as abnormalities in the 
development of the coronary arteries, hypercoagulation with 
the formation of blood clots and subsequent thromboembolism, 
coronaritis against the background of systemic connective tissue 
diseases, idiopathic coronary vessel dissection, drug and drug 
abuse, depression, etc. [18], today, pathogenetic mechanisms of 
the development of the disease should be considered in a new 
way and diagnostic and treatment tactics should be optimized 
depending on the type of MI. The Fourth Universal Definition 
of MI (2017) [19] distinguishes 5 kinds of MI, each of which 
has a unique developmental etiology. A mismatch in myocardial 
oxygen demand can be caused by a number of factors, both 
cardiac and extracardiac, and can result in both an increase in 
myocardial demand for oxygen and a decrease in the supply 
of myocardial oxygen. In particular, types 1 and 3 are directly 
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related to atherosclerosis, types 4 and 5 are periprocedural, and 
type 2 implies a mismatch in myocardial oxygen demand. The 
frequency of occurrence of type 2 MI has become comparable 
to the occurrence of type 1, according to Claire E Raphael et al. 
[20].  In general, estimates of the prevalence of type 1 and 2 MI 
vary, because of the clinical profile of atherosclerotic and non-
atherosclerotic phenotypes is not defined well.  Especially true 
this for patients with MINOCA, or non-obstructive coronary 
artery MI, due to intracoronary differentiation and visualization 
difficulties, that has led to poor identification of non-plaque 
mechanisms.

Therefore, time dictates the necessity to differentiate between 
different myocardial infarction types to pinpoint the root causes 
and stop recurring cardiovascular occurrences in a group, 
especially young people. When Swedish researchers [21] 
compared the prevalence of myocardial infarction types 1 and 2, 
a relatively high rate—88.5% and 7.1% of cases, respectively—
was found. In contrast to type 1 MI, the second group had 
significantly higher 1-year mortality (24.7% vs. 13.5%), was less 
likely to undergo invasive treatment, and was associated with 
female sex, high comorbidity, decreased renal filtration, anemia, 
less myocardial necrosis, and intact coronary arteries (42.4% vs. 
7.4%). Among other things, according to the national registry of 
Great Britain and Wales (2013-2014), it was found that 2/3 of 
young patients had ST elevation MI (STEMI) [22], despite the 
predominance of non-ST elevation MI (NSTEMI) in the general 
population, in a ratio of approximately 61% (NSTEMI) and 
39% (STEMI) [23]. It should be noted that the identified trend is 
directly related to age, which can be interpreted as a prerequisite 
for predicting the outcome in people of this age group. So, ST-
segment elevation MI is a characteristic debut (in the absence of 
a coronary anamnesis) in a group of young patients. 

The absence of obstructive CAD, along with a poor prognosis 
for recurrent cardiovascular events, prompted researchers to 
study additional risk factors, comorbidity patterns, clinical 
features, and the incidence of MI.
Non-atherogenic and pro-atherogenic causes of myocardial 
infarction in young people: Subclinical inflammation and 
homocysteine.

Over the past decade, many researchers have addressed the topic 
of myocardial infarction in young people, studying the prognostic 
value of additional risk factors and their interaction, leading to 
likely changes in the generally accepted basis of pathogenesis. 
E.A. Shishkina published information on the influence of 
various factors associated with subclinical inflammation, 
such as: tumor necrosis factor (TNF), hyperhomocysteinemia 
(HHcy), the value of hematological indices, for example, the 
neutrophil-lymphocyte index, the mid-regional region of the 
proadrenomedullin molecule, growth factor-stimulating protein 
ST2, myeloperoxidase, hyperlipoproteinemia(a), calcium 
index of coronary arteries, influence of polymorphism of genes 
involved in lipid metabolism (ApoB, ApoE, PCSK), thrombus 
formation (F5,F2), endothelial dysfunction -TNF-α (G4682A) 
and eNOS (Glu298Asp), the rs4762 T174M polymorphism of the 
angiotensinogen gene for atherogenesis and the development of 
endothelial dysfunction (ED). These factors are associated with 

the risk of MI in young and middle-aged patients. The author 
shared the results of the study, establishing the relationship of 
high levels of homocysteine in the group of patients with MI 
with ST elevation, to a greater extent in men. Also, a combined 
effect of hyperhomocysteinemia and high levels of TNF-α (>6.0 
pg/ml) on persistent left ventricular dysfunction, increasing up 
to 4 times during hospitalization of young patients with MI, was 
revealed. TNF-α, which is a pro-inflammatory cytokine, not only 
determined the expression of other inflammatory cytokines, but 
was also independently associated with the extent of myocardial 
damage in patients with MI, as it indirectly potentiated the 
progression of atherosclerosis and damage to atherosclerotic 
plaque [24]. A little while ago, Lyusov V.A. et al. reported on 
the idea of hyperhomocysteinemia as a marker of the beginning 
and progression of CAD. This idea was developed based on 
numerous studies that demonstrated its harmful effect on the 
vascular endothelium, in the form of a violation of endothelium-
dependent vasodilation. LDL and VLDL, atherogenic lipid 
fractions, consequently accumulated in cell membranes, 
resulting in a reduction in vascular flexibility [25]. In turn, 
chronic kidney disease (CKD), vitamin B9 and B12 insufficiency, 
genetic metabolic abnormalities, oncological pathology and 
hypothyroidism are just a few causes of hyperhemocysteinemia. 
When comparing the levels of homocysteine in patients with 
low and high levels of the vitamins B12 and B9 in their blood, 
Vasiliev A. G. et al. discovered that if the plasma folic acid 
level was less than 4.4 ng / ml, the homocysteine levels were 
more than 1.5 times higher than in patients with a folic acid 
content of more than 7.9 ng / ml [26]. Plasma homocysteine 
and vitamin B12 concentrations were also found to be related. 
If neither vitamin was present in sufficient amounts in the 
blood, homocysteine levels were nearly three times higher than 
normal. The scientists also noted the shortcomings of laboratory 
diagnostics, such as the determination of total serum vitamin 
B12 in routine practice, and not its active form, through the 
determination of holotranscobalamin, which gives us an idea of 
the amount of active vitamin.

Thus, MI in young persons with both atherogenic and non-
atherogenic origins can be predicted by HHcy and other non-
specific inflammatory indicators, which are crucial steps in the 
pathophysiology of endothelial dysfunction.
Lipoprotein (a) as an independent predictor of MI.

Recently, foreign authors have actively studied the effect 
of lipoprotein-a (LP(a)) on cardiovascular diseases, which is 
designated as an independent predictor of MI, ischemic stroke, 
and aortic valve calcification according to available sources. 
In 20% of the population, LPA-mediated lipoprotein-a was 
found to be the most common factor in the inheritance of 
dyslipidemia. Cut-offs were considered Lp(a) levels ≥50 mg/
dL (≈125 nmol/L). During the YOUNG-MI Registry study, 
352 young patients had Lp(A) determined, 29% (101 patients) 
had Lp(a) levels greater than 50 mg/dL, although 71% of 
them had a low or borderline risk of cardiovascular events on 
a scale SCORE (which once again confirms the importance of 
studying additional risk factors, as well as the imperfection of 
risk stratification methods in this group of patients). In addition, 
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ethnic differences were observed between the risk of MI and 
elevated levels of Lp(a). Lp(a) concentrations greater than 50 
mg/dL (≈125 nmol/L) were associated with a clear increase in 
the risk of MI in all populations, except for groups of Arab and 
African origin [27]. The European Society of Cardiology noted 
a direct association of LP(a) with cardiovascular events as early 
as 2010 [28]. Although the study of LP(a) in general practice 
is not common, it should be noted that most researchers agree 
that screening for Lipoprotein-a is recommended to be done 
at least once in a lifetime, especially in patients with high and 
intermediate cardiovascular risk, since this indicator correlates 
with premature development of cardiovascular diseases. Also, 
this analysis is indicated for patients in case of insufficiently 
adequate response to statin therapy.            

Therefore, the introduction of LP(a) into the study protocols 
for patients with MI can improve the differentiated approach in 
the treatment and prevention of MI.
Chronic kidney disease.

Chronic kidney disease (CKD) was regarded by foreign 
researchers yet another important component in cardiovascular 
risk. Cardiovascular events are 40% more likely to occur in 
patients with impaired renal function (GFR 45 to 60 ml/min per 
1.73 m2) compared to individuals with normal renal function, 
and the risk was double in patients with GFR 30 ml/min per 1.73 
m2 [29]. CKD directly causes high blood pressure and is a pro-
atherogenic disease, especially for triglycerides. According to 
Palmer SC, Hayen A, Macaskill P et al. [30], these patients also 
have poor calcium phosphate metabolism, and excessive blood 
phosphate levels are linked to an increased cardiovascular risk 
of roughly 10% for every 0.3 mmol/l.

The increased cardiovascular risk of both atherosclerosis-
related conditions and non-atherosclerosis-related vascular 
diseases is explained by the association between mineral 
metabolism disorders associated with CKD and accelerated 
calcification of the vascular intima and an increase in the 
stiffness of the vascular wall [31].
Early menopause and hormone replacement therapy.

One of the categories at risk of MI at a young age are women 
receiving combined hormonal contraceptives. According to a 
Cochrane review, the risk of thrombosis was 1.6 times higher 
in women receiving contraceptives than in those who did not. 
Moreover, there was a dependence with large doses of estrogen 
[32]. According to D. V. Seliverstova et al., who studied MI 
in women, oral contraceptives were used in 6 out of 38 in 
the subgroup with STEMI and 3 out of 22 with NSTEMI in 
women of reproductive age, respectively. STEMI was more 
common as the onset of coronary heart disease [33]. The 
discussion about the current trend towards higher mortality 
in young women from myocardial infarction, in contrast to 
older women, was conducted earlier. Kajenny Srivaratharajah 
links this phenomenon with a later diagnosis of CAD and less 
«aggressive» treatment tactics [34]. Foreign scientist Khalil RA., 
at the beginning of the 21st century, noted the importance of 
multifactorial causes of increased risk of MI in women of this age 
group. Although the predisposition of women to cardiovascular 
diseases in reproductive age is significantly lower than that of 
men in the same age category, due to the protective effect of 

circulating endogenous estrogens on the vascular endothelium, 
through the vasodilating effect of released nitric oxide [35]. 
However, recently, according to the results of European studies, 
it has been established that estrogen replacement therapy is 
not a prevention of CAD and is associated with a tendency to 
thrombosis. Early menopause, according to foreign scientists 
Yoshida Y, Chen Z, Baudier RL, may be an independent factor 
in CVR [36]. Accordingly, the above information indicates the 
expediency of taking them into account when we process the 
data, both from the literature review and from the experimental 
group of the study.

Retrospective data from the American College of Obstetricians 
and Gynecologists (ACOG)  allow us to reasonably recommend 
a thorough study of the gynecological history in women of 
reproductive age as a method of preventing CVD, alerting us 
to early menopause and its complications [37]. Attention also 
should be paid to the search for causes of ovarian failure, 
such as adrenal insufficiency, hypoparathyroidism, a family 
autoimmune history, including diseases such as rheumatoid 
arthritis, Sjögren's syndrome, systemic lupus erythematosus 
[38], according to Bartlett J, Keith M, Sudharshan L, et al. 
Observational experience suggests that women suffering 
from polycystic ovaries, as part of the metabolic syndrome, 
in combination with obesity, insulin resistance, arterial 
hypertension, should be classified as a high-risk group for 
cardiovascular events, which once again confirmed the need to 
consider the pathogenetic mechanisms of MI in young people 
from the «comorbidity» angle.
Primary thrombophilia.

A significant proportion of young patients with thrombosis, 
including myocardial infarction, stroke, are patients with defects 
in the coagulation system, united by the term thrombophilia. 
Arterial thrombosis is the cause of 95% of large-focal 
myocardial infarctions, 85% of ischemic strokes, limb gangrene, 
and infarctions of other organs [39]. Hereditary thrombophilias 
are characterized by various disorders of hemostasis, such as 
deficiency of coagulation factors, including dysfibrinogenemia, 
mutation of the Leiden factor, deficiency of factors of the 
anticoagulant system, deficiency of antithrombin III, proteins 
C and S, heparin cofactor II, defect of the fibrinolytic system, 
(deficiency of tissue plasminogen activator [ tPA], a defect in 
platelet receptor glycoprotein (GPI) genes, secondary disorders 
of the hemostasis system due to other genetic breakdowns, such 
as hyperhomocysteinemia [40]. According to M. A. Kiselev, M. 
Yu. angiographically confirmed MI, primary thrombophilia was 
detected in 17% of cases. It should be noted that the average 
age of patients was 33.8 years. The incidence of thrombophilia 
associated with various types of factors was represented 
by protein C deficiency - 9 (34.6%) deficiency of protein 
S - 6 (23%); homozygous mutation of factor and V Leiden - 
7 (26.9%); mutation in the prothrombin gene - 4 (15.4%); 
hyperhomocysteinemia - 8 (30.7%) [41].

We therefore believe that it is prudent to do a more 
extensive molecular genetic analysis in patients with non-
atherothrombogenic MI if primary thrombophilia is suspected, 
considering the relatively high frequency. With this addition, 
continuing secondary prevention at the PHC level would be 
considerably improved. 
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Psycho-emotional and social status.
Two other factors that cause earlier occurrence of CVD 

among patients under the age of 44 years deserve attention. In 
recent years, foreign scientists have studied in detail the issues 
of the influence of psycho-emotional status, stress levels, as 
triggers for the formation of a negative background for young 
patients with a predisposition to CAD. For example, Garshick 
et al. observed that young patients with MI were under a higher 
level of pressure from psychological and financial factors 
than older patients [42]. In addition, the indirect significance 
of socioeconomic status on the development of cardiovascular 
diseases should be emphasized. Individuals with lower income 
status and lower levels of education had a higher risk of 
developing cardiovascular events [43].
Conclusion.

Thus, along with conventional risk factors including 
hypertension, diabetes mellitus, smoking, and obesity, the 
influence of some additional predictors was also established 
considering the findings of the analysis of the literature 
devoted to the study of risk factors for MI in young individuals. 
Additionally, a specific focus should be placed on evaluating the 
phenomena of comorbidity as a factor contributing to the early 
development of cardiovascular events on the basis of numerous 
researches undertaken by both foreign and local writers. Keeping 
in mind the differences between the existing types of MI based 
on their pathogenesis, the information found about the influence 
of additional, but no less decisive factors: nonspecific systemic 
inflammation, the presence of unaccounted for background 
diseases, genetic predisposition, a tendency to thrombophilia, 
the influence of psycho-emotional, social and other factors, there 
is a need to improve the clinical and methodological approach 
in the management of young patients with MI. Optimizing and 
implementing early preventative strategies for cardiovascular 
morbidity and mortality in this age group will be made possible 
by the creation of a novel strategy.
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ავტორეფერატი
ავადობისა და სიკვდილიანობის თვალსაზრისით, 

გულ-სისხლძარღვთა დაავადებები წარმოადგენენ 
სიკვდილიანობის ძირითად მიზეზს მსოფლიოში. 
დედამიწაზე არსებულ არაინფექციურ დაავადებათა 
ნახევარი გამოწვეულია სწორედ მათ გამო. ყაზახეთში 
სისხლის მიმოქცევის დაავადებებით სიკვდილიანობის 
მუდმივად მზარდი სიხშირის გამო, ჩვენი რეგიონი 
2021 წელს განსაზღვრულ იქნა, როგორც მაღალი 
კარდიო-ვისკულარული რისკის მქონედ, ამიტომაც 
შემუშავდა განახლებული სკალა Score 2 (სისტემატური 
კარდიო-ვასკულური რისკის შეფასება). ბოლო დროს 
საგრძნობლად გაიზარდა ამ პათოლოგიის გავრცელება 
ახალგაზრდებში (44 წლის ასაკამდე). ამასთან 
დაკავშირებით, მეცნიერთა დიდი ნაწილი აქტიურად 
იკვლევს ცვლადებს, რომლებიც გავლენას ახდენენ 
მოსახლეობის ამ ფენაში გულის იშემიური დაავადების, 
განსაკუთრებით კი მისი მწვავე ფორმების გაჩენაზე, 
რომლებიც ხშირად აღნიშნავენ დაავადების დაწყებას ამ 
ასაკობრივ ჯგუფში.

საერთაშორისო ექსპერტების კვლევა ადასტურებს 
ისეთი კლასიკური რისკ-ფაქტორების გავლენას, 
როგორიცაა არტერიული ჰიპერტენზია, სიგარეტის 
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მოწევა, დისლიპიდემია, შაქრიანი დიაბეტი, არააქტიური 
და დატვირთული ანამნეზი ათეროსკლეროზის 
ადრეულ განვითარებაზე. მეოთხე უნივერსალური 
განსაზღვრება გამოყოფს მიოკარდიუმის ინფარქტის 
ხუთ განსხვავებულ ფორმას და თუ პირველი ტიპი 
პირდაპირ კავშირშია ათეროგენეზთან, მეორე 
ტიპი ვითარდება იშემიის დისბალანსის შედეგად, 
კორონარული არტერიების ობსტრუქციული 
დაზიანებების არარსებობის შემთხვევაში. ამჟამად არ 
არსებობს მკაფიო, ფართოდ აღიარებული სტანდარტები 
მე-2 ტიპის მიოკარდიუმის ინფარქტის გამოვლენისა 
და მკურნალობისთვის. ამრიგად, საჭირო გახდა 
დამატებითი რისკ-ფაქტორების გავლენის შესწავლა, 
როგორიცაა სუბკლინიკური სისტემური ანთება, 
ლიპიდურ ცვლაში ჩართული გენების გენეტიკური 
პოლიმორფიზმი, თრომბოზი და ენდოთელიუმური 
დისფუნქციის განვითარებაზე პასუხისმგებელი, 
მიოკარდიული ინფარქტის სხვადასხვა ტიპის 
პათოგენეტიკური მექანიზმების განსხვავებათა 
გათვალისწინება. ჯერ კიდევ მიმდინარეობს კამათი 
იმის შესახებ, მოქმედებს თუ არა თანმხლები დაავადება 
ახალგაზრდების პოპულაციაში ადრეული კარდიო-
ვასკულური მოვლენების სიხშირეზე. 
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