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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.
Background: Cardiovascular diseases are the leaders in 

morbidity and mortality worldwide. The most common cause of 
emergency hospitalization of cardiac patients is acute coronary 
syndrome, represented by acute forms of coronary heart 
disease: unstable angina and myocardial infarction. Among 
the young population (18–44 years old, according to WHO), 
in contrast to the older cohort, there has been a significant 
increase in cardiovascular morbidity over the last two decades. 
In young patients, acute coronary syndrome is often the onset 
of the disease, which leads to an unfavorable prognosis in this 
category of patients. The purpose of this study was to analyze 
the frequency and structure of reasons for hospitalization of 
young people over a five-year period. 

Methods: Retrospective data of medical records of 1827 
young patients, hospitalized to Almaty City Cardiology 
center over a five-year period (2018–2022). The frequency of 
hospitalization, mortality and reasons for hospitalization of 
patients at a cardiology center were studied.

Results: Over a five-year period, we observed an increase in 
the number of hospitalizations of young patients, with a peak in 
2019. The most common cause of hospitalization in the young 
group of patients were acute forms of coronary artery disease 
- 36%. The frequency of hospitalizations with acute coronary 
pathology tended to increase. The acute transmural myocardial 
infarction of the left ventricle was a leading type of myocardial 
infarction in young people. 

Conclusions: The dynamics of the frequency of hospitalization 
of young patients with acute forms of coronary artery disease 
tended to increase during the period under review, and the 
most common reason for hospitalization was acute coronary 
syndrome. However, unstable angina was recorded more 
often than myocardial infarction, and the most common type 
of myocardial infarction was acute transmural myocardial 
infarction of the left ventricle, which probably determines the 
severity and poor prognosis in this population.

Key words. Acute coronary syndrome, myocardial infarction, 
unstable angina, coronary heart disease, young patients, 
COVID-19, frequency of hospitalization.
Introduction.

Cardiovascular diseases (CVD) are one of the most common 
causes of disability and mortality in the population [1-3]. 
According to the World Health Organization (WHO, 2023), an 
average of 17.9 million people die from CVDs every year [4]. 
The prevalence of CVDs has doubled from 271 million in 1990 
to 523 million in 2019. WHO reported, that more than 75% of 

deaths from CVDs occur in low- and middle-income countries, 
increasing the burden of noncommunicable diseases on public 
health. 

In the Central Asian population, which numbers more than 66 
million people, cardiovascular mortality also occupies a leading 
position [5]. In Kazakhstan, overall mortality from cardiovascular 
diseases is higher than in developed countries [6]. An analysis of 
cardiovascular morbidity for the period 2010–2020, according 
to the National Bureau of Statistics, also revealed a steady 
upward trend. Over a 10-year period, the incidence increased by 
31.6% [7], rising from 2086.7 to 3024.4 per 100,000 population. 
The reasons were high prevalence of risk factors among 
residents such as arterial hypertension (26%), diabetes mellitus 
(12%), and high rates of overweight and obesity. In addition, 
adherence to an unhealthy lifestyle, smoking (44% of men), 
alcohol (54% of men) [8], as well as one of the highest levels 
of salt consumption in the world - 17 grams per day, which is 
4 times the daily intake recommended by WHO [9]. It should 
be noted that Kazakhstan also belongs to an epidemiologically 
disadvantaged region for iodine deficiency. According to some 
reports, about 30% of the population suffers from one or another 
pathology of the thyroid gland [10]. Even though risk factor 
control is carried out through national government programs in 
the form of screening for cardiovascular disease, Kazakhstan 
still lags behind other countries with economies of similar size 
on many health indicators [11]. 

In connection with the above, improving the effectiveness 
of preventive strategies, especially among young populations, 
is of particular importance. In this age cohort (18–44 years, 
according to WHO), the last two decades have seen a significant 
increase in cardiovascular morbidity. Mortality rates, according 
to some data, have increased by 15% over 20 years [2]. In 
agreement with the American Heart Association, CVD was 
found to be prevalent in 25% of the young population aged 
20–39 years. In particular, there has been an expansion in the 
percentage of this age group in the structure of incidence of 
acute forms of coronary heart disease, which is of great socio-
economic significance [12]. The most dangerous form of them 
is myocardial infarction (MI), which is recorded at the onset 
of the disease in most young people. According to various 
sources, among all patients with MI, the proportion of patients 
under 45 years of age was 4–10% [13]. The development of 
acute coronary pathology in the absence of a coronary history 
probably determined the unfavorable prognosis in this group 
of patients. Thus, in one out of ten young patients, myocardial 
infarction was either fatal or a recurrent cardiovascular event 
was observed [14].
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Factors, contributing to the development of coronary artery 
disease (CAD) at a young age, can be divided into 4 categories: 
abuse of narcotic or potent drugs, conditions associated with 
hypercoagulability, atherosclerotic coronary artery disease, and 
non-atherosclerotic coronary heart disease [15]. The influence 
of such traditional cardiovascular risk factors as male gender, 
arterial hypertension, obesity, dyslipidemia, diabetes, smoking, 
genetic predisposition, etc. [16-19], has been described 
by numerous researchers since the 90s of the last century. 
Choudhury L et al. (1999) established a clear association of MI 
in a group of patients under 44 years of age with male gender, 
smoking, family history, hyperlipidemia and obesity [20]. The 
correlation between the number of identified risk factors, the 
level of cardiovascular risk (according to the SCORE scale) and 
the number of altered coronary vessels in young patients with MI 
in 2017 was determined by Kazakh researchers Zhussupbekova 
L. et al [21].

The COVID-19 pandemic, which occurred in 2020–2023, had 
a significant impact on cardiovascular morbidity and mortality 
in Kazakhstan, as well as throughout the world. According to 
the statistics bureau of the Republic of Kazakhstan, a decrease 
in CVD’s morbidity was noted at the end of the pandemic period 
-from 3024.4 in 2020 to 2781.3 per 100,000 in 2023, which 
corresponds to the level before the pandemic - in 2018 [7]. 

According to the published data, coronavirus infection had a 
direct impact on the incidence of cardiovascular events in all 
age groups through myocardial damage due to a pronounced 
inflammatory response, a discrepancy between the need 
and delivery of oxygen to the myocardium, vasculitis and 
microthrombosis, and possibly due to the great psychological 
stress during quarantine [22]. Proneness to thrombotic 
complications in patients with COVID-19 occurred in 
approximately 5–23% of cases [23]. Persson J et al. noted an 
increase in cases of acute coronary syndrome (ACS) in young 
patients without risk factors [24]. Li B and Yang J noted in their 
observations that at least 8% of patients with COVID-19 had 
COVID-associated myocardial damage as a result of direct or 
indirect effects of viral infection on the heart muscle, which 
provoked cardiovascular symptoms [25]. Kravtsiva A.V. et al. 
noted the most common (in 41.9% of patients) cardiovascular 
complication was the transformation of CAD in the form of a 
transition from stable to unstable, as well as the progression of 
artherial hypertension and chronic heart failure [26]. According 
to Khan M.S., from 15 to 70% of deaths from COVID-19 were 
observed in patients with concomitant cardiovascular pathology 
[27].

Considering the relevance of the above problem, there was 
a need to study the dynamics of cardiovascular morbidity 
in a cohort of patients from 18 to 44 years of age during the 
COVID-19 pandemic. In Kazakhstan, there is no data on the 
epidemiology of cardiovascular pathologies in this group of 
patients, and therefore we planned work to study the frequency 
of hospitalization in the cardiology hospital in Almaty.

The purpose of the work was to analyze the dynamics of the 
frequency and structure of hospitalization of young people over 
a five-year period (2018–2022) at the City Cardiology Center of 
Almaty, Republic of Kazakhstan.

Materials and Methods.
Study design: observational, descriptive, cross-sectional. The 

study was based on a retrospective analysis of medical records 
of young patients (18–44 years old) hospitalized with ACS for 
the period from January 2018 to December 2022 inclusive. The 
choice of the period under consideration was determined by the 
task assigned to the researchers to compare the frequency of 
hospitalization before and during the pandemic. The intervals 
2020–2022 are determined by the timing of quarantine measures 
for coronavirus infection in the context of the COVID-19 
pandemic [28].
Inclusion criteria were:

- age from 18 to 44 years.
- diagnosis of Ischemic Heart disease, Unstable angina, ICD 

code I20.0, verified in accordance with the criteria of the 
European Society of Cardiology.

- verified in accordance with the criteria of the European 
Society of Cardiology MI with and without ST elevation on 
the ECG. The diagnosis of MI was made on the basis of the 
International Classification of Diseases, XI revision.

- negative SARS-CoV-2 PCR test.
MI type was identified from coding based on the index and 

stratified as ST-elevation MI (STEMI, I21.0-I21.3), non-ST-
elevation MI (NSTEMI, I21.4), and unspecified MI (I21.9).
The following codes were taken into account:

I21.0 - acute transmural myocardial infarction of the anterior 
wall of the left ventricle.

I21.1 - acute transmural myocardial infarction of the lower 
wall of the left ventricle.

I21.2 - acute transmural myocardial infarction of other 
specified localizations.

I21.3 - acute transmural myocardial infarction of unspecified 
localization.

I21.4 - acute subendocardial myocardial infarction.
I22.0 - repeated myocardial infarction of the anterior wall of 

the left ventricle.
I22.1 - repeated infarction of the inferior wall of the left 

ventricle.
I22.8 - repeated myocardial infarction of another specified 

location.
The authors analyzed the collected data in the SPSS-statistic 

26 program. The level of statistical significance was defined 
as p<0.05. The decision on the type of data distribution was 
made using the Shapiro-Wilk criterion. In the case of a normal 
distribution of quantitative variables, the indicators are presented 
in the form of the mean and standard deviation (M±SD), in the 
case of a distribution of variables other than normal, the data 
were presented in the form of a median and quartiles (Me (Q1; 
Q3)). 

This article does not contain any material generated by 
artificial intelligence.
Ethics approval and consent to participate.

The study was approved by the Local Ethics Committee of 
“Kazakhstan School of Public Health” (extract from protocol 
No. IRB-12-2023 of 25.01.2023). All methods were performed 
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in accordance with the relevant guidelines and regulations. All 
participants provided informed consent online before the survey. 
This study adhered to the principles outlined in the Declaration 
of Helsinki.
Results.

During the research, the frequency and structure of 
hospitalization of young adults at the City Cardiac Center of 
Almaty for the period 2018–2022 were analyzed. In total, during 
this period, 38.054 patients with cardiovascular pathology were 
hospitalized, whose average age was 62.8 ± 4.7 years. The total 
group included 36.227 older patients - 95.2% (over 45 years 
old, mean age 63.5±5.1 years) and 1827 young patients - 4.8% 
(under 44 years old; 36.7±4.4 years). In 2018, the number of 
hospitalized young patients accounted for 3.3% of the total 
number of hospitalizations, while in 2022 - 5%, which was 1.6 
times higher than the previous year (p<0.05). The peak rate of 
hospitalizations for young people was set in 2019 (8.5%), while 
the peak mortality rate was in 2021 (1.5%). The number of 
hospitalizations of patients in the older group (over 45 years of 
age) prevailed in 2018 (97.7%). The dynamics of hospitalization 
and mortality rates for the studied period of the general group of 
patients are noted in Table 1.

Table 1. Dynamics of the frequency of hospitalizations and mortality  
(2018–2022).
Years,% Patients > 44 years old Patients < 44 years old

Hospitalization Mortality Hospitalization Mortality
2018, % 97.7 2.4 3.3 0.9
2019, % 91.4 2.6 8.5 0.5
2020, % 96 2.5 4 1.3
2021, % 94.7 3.2 5.3 1.5
2022, % 95 2 5 0.9

It must be taken into account that the period 2020–2022 
occurred during the COVID-19 pandemic, which significantly 
affected the dynamics of hospitalization and mortality rates. 
Thus, according to the National Bureau of Statistics, the number 
of deaths from diseases of the circulatory system increased from 
163.14 in 2019 to 193.79 per 100,000 population in 2020 and 
to 226.9 in 2021 [7], followed by decline to 154.4 in 2022 and 
144.45 in 2023 [29]. Among CVD mortality rates from coronary 
heart disease tended to increase from 58.25 in 2019, 67.57 in 
2020 to 87.02 in 2021, with a subsequent reduction to 51.98 in 
2022 and 46.86 per 100,000 population in 2023 [30]. The impact 
of coronaviruses on morbidity and mortality from cardiovascular 
diseases remains open. Given that all hospitalized patients 
during the pandemic have a negative PCR result, it is difficult 
to think about the distribution of SARS-CoV-2 infections to 
the development of the CAD in the population we study. As 
practice has shown during the pandemic, the PCR test did not 
always reflect SARS-CoV-2 infection, which was confirmed in 
numerous studies on the diagnostic significance of the PCR test 
for Covid-19 [31].

According to our 5-year study of the causes of hospitalization, 
36 % (n=657) of all cases of hospitalization of young people 
were acute forms of coronary heart disease. Among which 
unstable angina was 23.5% (n=429) and myocardial infarction 

- 12.2% (n=222) (Figure 1). The third position (n=182) was 
occupied by arterial hypertension - 9.9%. In descending order, 
the following nosologies followed: cardiomyopathies - 8.1% 
(n=148) and acute myocarditis - 5.6% (n=102). The top ten 
most common reasons for hospitalization included rhythm 
disturbances, in particular supraventricular tachycardia, atrial 
fibrillation/flutter and WPW syndrome. Less common (less 
than 2%) were atrioventricular block, rheumatic heart disease, 
developmental anomalies, non-rheumatic valve lesions, 
infective endocarditis, pericarditis, pulmonary embolism, sick 
sinus syndrome, pulmonary hypertension.

Analyzing the dynamics of the frequency of hospitalizations 
of patients with acute forms of coronary artery disease by 
year, we observed a downward trend in the general group 
of hospitalized patients from 2018–2022. However, among 
young patients, the frequency of hospitalizations with acute 
coronary pathology tended to increase. Thus, the number of 
patients with MI in 2018 and 2019 was 9,6% and 8,5% (of 
the reasons of hospitalizations), respectively, while in 2020 
it increased to 12.2%. Hospitalization rates peaked in 2021 
at 13.5%, followed by a slight decline to 12.3% in 2022. The 
number of hospitalizations of patients diagnosed with unstable 
angina from 2018 to 2021 tended to decrease, from 25,6% to 
19,8%, with a subsequent increase to 27% in 2022 (Figure 
2). The decrease in the number of hospitalizations of patients 
with unstable angina may have been associated with the late 
presentation of patients for medical care, low compliance with 
outpatient treatment due to the widespread fear of potential 
contact with Covid patients in medical institutions, including 
clinics. An increase in hospitalizations for myocardial infarction 
has been caused by the same reasons. At the same time, we do 
not exclude SARS-CoV-2 infection as the cause of myocardial 
diseases, destabilization of arterial hypertension, and rhythm 
disturbances in hospitalized patients, despite the negative result 
of the PCR test.

Carrying out a detailed analysis of the frequency of occurrence 
of various types of MI for 2018-2022 (Figure 3), it should be 
especially noted that among all the reasons for hospitalization 
of young patients, the most common was acute transmural 
myocardial infarction of the anterior wall of the left ventricle 
(I21.0), the second most common was acute transmural 
myocardial infarction of the inferior wall (I21.1), the third - acute 
subendocardial (I21.4). The following in terms of frequency 
of occurrence: repeated transmural infarction of the anterior 
wall (I22.0), repeated myocardial infarction of the inferior 
wall (I22.1) and repeated myocardial infarction of unspecified 
localization (I22.8) [30].

According to our data, registered MI in 88.6% of cases was 
the debut of ischemic heart disease, while in 16.3% of young 
patients a recurrent infarction was recorded. Depending on the 
cause of MI, data on the incidence of recurrent events vary, but 
the prognosis for young patients with MI is not benign. Thus, 
patients with coronary artery dissection had a relapse rate of 10-
30% after 2-3 years, according to Alfonso F. [29], and within 
10 years - approximately 50% [32]. A poor prognosis for both 
recurrent cardiovascular events and mortality has been observed 
in patients with documented microvascular dysfunction [30]. In 
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Unstable angina 23,5%

Myocardial infarction 12,2%

Arterial hypertension 10%

Arrythmia 10%

Cardiomyopathies 9%

Condaction dicorders 6%

Acute myocarditis 5,6%

Congenital birth defects 4,7%

Rheumatic heart disease 1%

Other 18%

Figure 1. Analysis of the morbidity structure of young patients (2018–2022, %).

Figure 2. Dynamics of the frequency of hospitalizations of young patients with CAD (2018–2022).

I21.0 - acute transmural myocardial infarction of the 
anterior wall of the left ventricle
I21.1 - acute transmural myocardial infarction of the 
inferior wall of the left ventricle.
I21.2 - acute transmural myocardial infarction of other 
specified locations
I21.3 - acute transmural myocardial infarction of 
unspecified localization
I21.4 - acute subendocardial myocardial infarction
I22.0 - repeated myocardial infarction of the anterior 
wall of the left ventricle
I22.1 - repeated infarction of the inferior wall of the left 
ventricle
I22.8- recurrent myocardial infarction of another 
specified location

Figure 3. Frequency of occurrence of types of MI based on ICD-11 classification (n, %).

50% of patients with resolution of myocarditis over the next 
2-4 weeks, 12% to 25% worsened and developed congestive 
heart failure, which would lead to further progress and heart 
transplantation [31]. Based on the data of foreign authors and 
our study, it can be assumed that myocardial infarction in young 
people, predominantly transmural, as the onset of coronary 
artery disease in the absence of a coronary history, can determine 
the unfavorable outcome of ACS. This prognosis is presumably 
associated with the lack of collateral circulation, as well as 
the predominant damage to the main branches of the coronary 
arteries. Clinical assessment of the risk of poor prognosis in 
patients was carried out according to the Killip classification. 
The number of patients in each Killip class from I to IV was 

23.8%, 67.6%, 5.7%, 2.9%, respectively, indicating a fairly 
high level of poor prognosis in the young. Thus, according to 
some data, death would be expected within 30 days in 67% of 
patients with severity class II [32].
Discussion.

This study focused on studying the frequency and structure of 
hospitalization of young patients receiving inpatient treatment at 
the Almaty City Cardiology Center from 2018 to 2022. Despite 
the relevance of assessing the prevalence of cardiovascular 
diseases in general, there is insufficient data regarding this age 
group in our region, which is especially important in connection 
with Kazakhstan’s inclusion in the group of countries with high 
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infarction). Multiple data from researchers varied in different 
years, depending on the region. Thus, Western scientists 
published data that 60-70% of patients with ACS had NSTEMI 
[39] (non-ST-elevation myocardial infarction), while in India 
- 60% STEMI [40]. Later, in 2022, Kolfinna Gautadottir et 
al., analyzing the SCAAR-SWEDEHEART database for the 
period 2014-2020, confirmed the prevalence of STEMI (ST 
elevation myocardial infarction) among young patients (52%) 
[41]. According to the National Register of Great Britain and 
Wales (2013-2014), it was also found that 2/3 of young patients 
had STEMI [42]. Moreover, according to Kingma J, NSTEMI 
predominated in the general population, in a ratio of 39% and 
61%, respectively [43-45], which is comparable to the results of 
the current study. 

To date, we do not have sufficient data on cardiovascular 
morbidity among young people in Kazakhstan. In our study, 
we were limited to a small sample that included patients at a 
cardiology hospital in the largest city of the republic, Almaty, 
which may affect the possibility of projecting the identified 
trends to rural regions. Accordingly, conducting large-scale 
studies at the national level would improve public awareness in 
this area, enable effective work to control the main risk factors, 
help identify additional risk factors, and keep the focus on the 
young population.
Conclusion.

Analysis of the frequency of hospitalization of young cardiac 
patients for 2018–2022 showed an upward trend. Acute forms of 
coronary artery disease were the leading cause of hospitalization, 
while unstable angina was diagnosed more often than myocardial 
infarction. The predominant type of myocardial infarction in 
young people was acute transmural myocardial infarction of the 
left ventricle (I21.0), which probably determined the severity 
and poor prognosis in this age population. The peak of mortality 
rate in young cardiac patients was observed in 2021, during the 
COVID-19 pandemic.
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