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INTRODUCTION
Myocardial infarction is a serious complication of isch-
emic (coronary) heart disease and hypertension, which 
leads to a high level of disability and mortality of the 
working-age population in most developed countries 
of the world. This indicator at the age of 50–54 years is 
404–367 per 100,000 population [1-3].

A modern effective method of treating patients with 
myocardial infarction is the use of cardiovascular inter-
ventions with stenting of coronary vessels [4]. The use 
of cardiovascular interventions during the treatment of 
patients with acute myocardial infarction contributes 
to increasing the effectiveness of treatment results and 
reducing patient mortality.

This type of medical care in Ukraine is included in the 
package of state medical guarantees [5].

AIM
The aim is to investigate the level of use of cardiovascu-
lar interventions during the treatment of patients with 
acute myocardial infarction in Ukraine.

MATERIALS AND METHODS
Object of the study: use of cardiovascular interventions in 
the treatment of patients with acute myocardial infarc-
tion: open stenting of coronary vessels, transcutaneous 
stenting of coronary  vessels, transcutaneous coronary 
rotational atherectomies. The information base of the 
study was composed by electronic medical records that 
were created by doctors when providing medical care 
under the packages of the medical guarantee program 
according to the data of electronic health care system 
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on the number of treated patients with acute myocardial 
infarction and patients who underwent cardiovascular 
interventions for the period 2021-2023 in the regional 
aspect. The study covers the territories that are controlled 
by Ukraine during the war against Russian military aggres-
sion. Research methods: bibliosemantic, medico-statistical 
(calculation of relative values of the use of cardiovascular 
interventions in the treatment of patients with acute 
myocardial infarction), of structural-and-logical analysis. 

REVIEW AND DISCUSSION
At the first stage of the study, statistical data were 
grouped and analyzed across the regions of Ukraine 
for the period 2021-2023 regarding the quantity of: 
treated patients for acute myocardial infarction, open 
coronary stenting, percutaneous coronary stenting, 
percutaneous transluminal coronary rotational atherec-
tomy [PTCRA]. The obtained results are shown in Table 1.

The analysis of the data presented in Table 1 indicates 
that the number of acute myocardial infarction patients 
treated in the country’s hospitals during the study pe-
riod increased by 1.13 times and amounted to 36,933 
patients in 2023. At the same time, an increase in the 
number of hospitalized patients with acute myocardial 
infarction was registered in 20 (80.0%) regions.

The largest quantiry of these patients was registered 
in Dnipropetrovsk (4,424), Lviv (3,557), and Kharkiv 
(3,025) regions and in the city of Kyiv (3,243).

In general, the following dynamics of the use of car-
diovascular interventions were registered:

- open stenting of coronary vessels: the number de-
creased by 1.36 times and amounted to 55 interventions 
with the largest number being 10 (18.2% of the total 
number in Lviv region). In 2023, these coronary artery 
stenting technologies were used in health care institu-
tions in 12 (48.0%) regions of Ukraine;

- percutaneous stenting of coronary vessels: the num-
ber increased by 1.48 times and in 2023 amounted to 
19,362 interventions. These coronary artery stenting 
technologies were used in health care facilities in all 
regions of Ukraine in 2023. The largest number of per-
cutaneous stentings of coronary vessels was performed 
in Dnipropetrovsk (2023), Lviv (1736) and Odesa (1403) 
regions and in the city of Kyiv (1626).

- percutaneous transluminal coronary rotational 
atherectomies: the number increased by 19.5 times 
and in 2023 amounted to 780 interventions. In 2023, 
these coronary artery stenting technologies were used 
in health care facilities in all regions of Ukraine except 
Vinnytsia, Donetsk, Luhansk, and Kherson regions.

Further, in order to reveal the level of use of cardio-
vascular interventions in the treatment of patients with 

acute myocardial infarction, the obtained data were 
summarized in a general table and the proportion of 
patients with acute myocardial infarction who under-
went cardiovascular interventions was calculated. The 
obtained results are presented in Table 2.

 The analysis of the data presented in Table 2 indi-
cates that, as a whole, the share of acute myocardial 
infarction patients in Ukraine who were treated with 
cardiovascular interventions increased by 14.52% and 
in 2023 amounted to 54.69%.

The analysis of the use of cardiovascular interventions 
in the treatment of acute myocardial infarction in the 
dynamics of the research years showed the following:

- 2021: cardiovascular interventions were used in the 
treatment of 40.17% of patients with acute myocardial 
infarction. The largest share of acute myocardial infarc-
tion patients treated with cardiovascular interventions 
was registered in Vinnytsia (59.96%), Transcarpathian 
(59.59%) and Poltava (57.62%) regions. The smallest 
share was registered in Luhansk (1.63%), Kherson 
(25.01%), Dnipropetrovsk (27.66%) regions. In Kyiv, 
cardiovascular interventions in the treatment of acute 
myocardial infarction were used in 32.40% of cases;

- 2022: cardiovascular interventions were used in the 
treatment of 47.07% of patients with acute myocardial 
infarction. The largest share of acute myocardial infarc-
tion patients treated with cardiovascular interventions 
was registered in Rivne (64.14%), Transcarpathian 
(63.42%) and Volyn (60.49%) regions. The smallest share 
was registered in Donetsk (17.27%), Kharkiv (23.14%) 
and Kherson (23.36%) regions. This technology was not 
used in Luhansk region. In Kyiv, cardiovascular interven-
tions in the treatment of acute myocardial infarction 
were used in 45.96% of cases;

- 2023: cardiovascular interventions were used in the 
treatment of 54.69% of patients with acute myocardial 
infarction. The largest share of acute myocardial infarc-
tion patients treated with cardiovascular interventions 
was registered in Vinnytsia (70.19%), Rivne (68.11%) and 
Khmelnytskyi (67.97%) regions. The smallest share was 
registered in Donetsk (0.87%), Kharkiv (40.83%) and 
Kherson (41.58%) regions. This technology was not used 
in Luhansk region. In Kyiv, cardiovascular interventions 
in the treatment of acute myocardial infarction were 
used in 54.24% of cases.

The analysis of the impact of the war against Russian 
military aggression on the frequency of cardiovascular 
interventions in the treatment of acute myocardial in-
farction in the regions of Ukraine showed the following:

- regions of the zone of active hostilities: Kharkiv re-
gion – the number of hospitalized patients with acute 
myocardial infarction increased by 13.51%, and the 
level of use of cardiovascular interventions increased 
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forced migrants within the country and refugees in oth-
er countries. Currently, there is no statistical information 
on their incidence of acute myocardial infarction.

The use of cardiovascular interventions during the 
treatment of patients with acute myocardial infarction 
contributes to increasing the effectiveness of treat-
ment results and reducing patient mortality. With an 
increase over the years of the study of the proportion of 
patients with acute myocardial infarction treated with 
cardiovascular interventions by 14.52% with a level in 
2023 of 54.69%, the use of this technology in Ukraine 
in comparison with European countries [6,7] and the 
USA [8,9] is insufficient in terms of providing them to 
patients with myocardial infarction.   

So, in Europe and the USA, cardiovascular interventions 
are performed not only in patients with acute myocardial 
infarction, but also in 20–30% of patients with coronary 
heart disease [10]. It is important to compare the use of 
cardiovascular interventions in Ukraine and other Euro-
pean countries to calculate the number of interventions 
per 100,000 population. The comparison of the Ukrainian 
indicator with the “average European” one was first pub-
lished by the representative of the European Society of 
Cardiology, Professor P. Widimsky [11]. In 2013, the num-
ber of primary stenting in patients with acute myocardial 
infarction in Ukraine was at the level of 75 patients per 1 
million population, which was almost 5 times less than 
the average European indicator [12].

Subsequently, an increase in the indicator was reg-
istered: 2014 – 100 patients per 1 million population 
[13], 2015 – 132 [14], 2016 – 190 [15], 2017 – 220 [16], 
2018 – 286, 2019 – 312, 2020 – 336, 2021 – 391, 2022 
– 442 with the European average indicator of 373 [17].

Scientific publications indicate a decrease in the availabil-
ity and quality of medical care during the war [18,19]. Our 
study found a significant decrease in the use of cardiovas-
cular interventions during the treatment of patients with 
acute myocardial infarction in Donetsk and Luhansk regions.

CONCLUSIONS
In Ukraine, an increase is detected in the level of the 
use of cardiovascular interventions in the treatment of 
patients with acute myocardial infarction for the period 
from 2021 to 2023 by 14.52% with a level of use in 2023 
of 54.69%. Reliable differences in the level of use of car-
diovascular interventions in the treatment of patients 
with acute myocardial infarction across the regions of 
Ukraine were revealed. A critically low level of the use 
of these technologies is observed in the territory of 
Donetsk and Luhansk regions controlled by Ukraine, 
a part of which have been temporarily occupied by 
Russian troops since 2014.

by 2.11%; Sumy region – the number of hospitalized 
patients with acute myocardial infarction decreased 
by 2.26%, and the level of use of cardiovascular inter-
ventions increased by 1.65%; Zaporizhzhia region – the 
number of hospitalized patients with acute myocardial 
infarction decreased by 14.43%, and the level of use 
of cardiovascular interventions increased by 10.4%; 
Kherson region – the number of hospitalized patients 
with acute myocardial infarction decreased by 64.77%, 
and the level of use of cardiovascular interventions 
increased by 16.57%;

- regions close to the zone of active hostilities: Dnipro-
petrovsk region – the number of hospitalized patients 
with acute myocardial infarction increased by 12.14%, 
and the level of use of cardiovascular interventions 
increased by 20.69%; Mykolaiv region – the number of 
hospitalized patients with acute myocardial infarction 
increased by 27.40%, and the level of use of cardiovas-
cular interventions increased by 11.06%; Odesa region 
– the number of hospitalized patients with acute myo-
cardial infarction increased by 53.99%, and the level of 
use of cardiovascular interventions increased by 5.6%; 
Poltava region – the number of hospitalized patients 
with acute myocardial infarction increased by 32.39%, 
and the level of use of cardiovascular interventions 
increased by 7.23%.

At the time of conducting this analysis, Donetsk and 
Luhansk regions have a special status, part of their ter-
ritory has been temporarily occupied since 2014. Since 
then, the infrastructure of the health care system has 
been partially destroyed or is located in the territory 
that is not controlled by Ukraine. Corresponding to the 
above noted, data from the territories of these regions 
controlled by Ukraine were subject to analysis.

Donetsk region: the number of patients treated in 
hospitals for acute myocardial infarction decreased by 
3.03 times over the years of the study and amounted 
to 575 patients; the share of patients who underwent 
cardiovascular interventions during the treatment 
process decreased from 37.22% to 0.87%. 

Luhansk region: the number of patients with acute 
myocardial infarction treated in hospitals in the terri-
tories subordinated to Ukraine in 2021 amounted to 
673, with the use of cardiovascular interventions at 
the level of 1.63%. In 2022, 130 patients were treated 
for acute myocardial infarction without the use of car-
diovascular interventions. In 2023, patients with acute 
myocardial infarction in health care facilities in the 
territories subordinated to Ukraine were not treated 
on an inpatient basis.

The war against Russian military aggression caused 
a significant part of the population from the regions of 
active hostilities and territories close to them to become 
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