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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
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Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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 youngy, «risk
factors» and MeSH terms «myocardial infarction/etiology»,
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«myocardial infarction/young», «myocardial infarction/risk
factorsy. 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

72

[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: anewlook 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,
arelatively 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 M1 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-a (G4682A)
and eNOS (Glu298Asp), thers4762 T174M polymorphism of the
angiotensinogen gene for atherogenesis and the development of
endothelial dysfunction (ED). These factors are associated with
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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-a (>6.0
pg/ml) on persistent left ventricular dysfunction, increasing up
to 4 times during hospitalization of young patients with MI, was
revealed. TNF-a, 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,
chronickidney 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
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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, Sjogren'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.



GEORGIAN MEDICAL NEWS
No I (334) 2023

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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