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ABSTRACT

Aim: To investigate the level of use of cardiovascular interventions during the treatment of patients with acute myocardial infarction in Ukraine.

Materials and Methods: Materials: statistical data of the National Health Service of Ukraine for the period 2021-2023 in regional aspect. Methods: bibliose-
mantic, medico-statistical, of structural-and-logical analysis.

Conclusions: In Ukraine, there is a tendency to increase the level of use of these technologies in the treatment of patients with acute myocardial infarction.
Reliable differencesin the level of use of cardiovascular interventionsin the treatment of patients with acute myocardial infarction across the regions of Ukraine
were reveale. A critically low level of use of these technologies is observed in the territories temporarily occupied by Russian troops since 2014 — Donetsk and

Luhansk regions.
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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
toincreasing the effectiveness of treatment results and
reducing patient mortality.

This type of medical care in Ukraineis included in the
package of state medical guarantees [5].
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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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The level of use of cardiovascular interventions in the treatment of patients with acute myocardial infarction in Ukraine

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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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
thatis 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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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].1n 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 infarctionin 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.



The level of use of cardiovascular interventions in the treatment of patients with acute myocardial infarction in Ukraine

REFERENCES

1.

10.

n

12.

13.

14.

15.

16.

17.

18.

19.

FusterV, Kelly BB et al. Institute of Medicine (US) Committee on Preventing the Global Epidemic of Cardiovascular Disease: Meeting the
Challenges in Developing Countries. Promoting Cardiovascular Health in the Developing World: A Critical Challenge to Achieve Global
Health. Washington (DC): National Academies Press (US). 2010. doi: 10.17226/12815. (boi&

. Terenda NO, Shulhai AH, Petrashyk YM et al. Impact of certain public health factors on the duration of inpatient treatment of mi patients.

Wiad Lek. 2020;73(5):850-856.

. Slabkyi HO, Koshelia Il. Smertnist naselennia Ukrainy vnaslidok khvorob systemy krovoobihu v peredvoiennyi period. [Mortality of the

population of Ukraine due to diseases of the circulatory system in the pre-war period]. Ukraina. Zdorovia natsii. 2022;4(70):5-10.
(Ukrainian)

. Park J-S, Jeong S, Lee DH. Recent Advances in Gastrointestinal Stent Development. Clin Endosc. 2015;48(3):209-15. doi: 10.5946/

.2015.48.3.209. (ool

. Pakety medychnykh posluh. Zmist ta pidkhid do kontraktuvannia zakladiv okhorony zdorovia. Natsionalna sluzhba zdorovia Ukrainy.

[Medical service packages. Contents and guidelines for contracting health care institutions. National Health Service of Ukraine]. Kyiv,
2020, p.59. (Ukrainian)

. Silber S, Albertsson P, Aviles FF et al. Guidelines for percutaneous coronary interventions: the task force for percutaneous coronary

interventions of the European Society of Cardiology. Eur Heart J. 2005;26(8):804-47. doi: 10.1093/eurheartj/ehi138. (pore&

. GuptaM, Chang WG, Van de WerfF et al. International differences in in-hospital revascularization and outcomes following acute myocardial

infarction: a multilevel analysis of patients in ASSENT-2. Eur Heart J. 2003;24(18):1640-50. doi: 10.1016/50195-668x(03)00433-0. pol

. Anderson HV, Shaw RE, Brindis RG et al. A contemporary overview of percutaneous coronary interventions. The American College

of Cardiology-National Cardiovascular Data Registry (ACC-NCDR). J Am Coll Cardiol. 2002;39(7):1096-103. doi: 10.1016/50735-
1097(02)01733-3. (poi&

. Vakili BA, Kaplan R, Brown DL. Volume-outcome relation for physicians and hospitals performing angioplasty for acute myocardial

infarction in New York state. Circulation. 2001;104(18):2171-6. doi: 10.1161/hc3901.096668. (Dol

Sokolov MYu. Reyestr cherezshkirnykh koronarnykh vtruchan'. Zminy na 2015-2018 rr. — vypadkovyy splesk diyal'nosti chy systemni
peretvorennya? [Register of percutaneous coronary interven tions. Are changes for 2015-2018 a casual splash of activi ties or system
transformations?]. Sertse i sudyny. 2019;3:12 33. (Ukrainian)

. Widimsky P, Wijns W, Fajadet J et al. Reperfusion therapy for ST elevation acute myocardial infarction in Europe: description of the current

situation in 30 countries. Eur Heart J. 2010;31(8):943-57. doi: 10.1093/eurheartj/ehp492. (bol&

Sokolov MYu. Reyestr cherezshkirnykh koronarnykh vtruchan': rozshyrenyy porivnyal'nyy analiz 2012—2013 rr. [Percutaneous Coronary
Interventions Registry: advanced comparative analysis 2012—2013]. Sertse i sudyny. 2014;3:7-20. (Ukrainian)

Sokolov MYu. Reyestr cherezshkirnykh koronarnykh vtruchan': rozshyrenyy porivnyal'nyy analiz, reperfuziyna terapiya v Ukrayini, Ohlyad
CHKV — 2015. [Percutaneous Coronary Interventions Registry: advanced comparative analysis, reperfusion therapy in Ukraine, Survey
PCl - 2015]. Sertse i sudyny. 2015;3:7 29. (Ukrainian)

Sokolov MYu. Reyestr cherezshkirnykh koronarnykh vtruchan': porivnyal'nyy analiz 20142015 rr. Dynamika rehional'nykh reperfuziynykh
merezh v Ukrayini. [Percutaneous Coronary Interventions Registry: comparative analysis of 2014—2015 years. The dynamics of regional
reperfusion networks in Ukraine]. Sertse i sudyny. 2016;3:14 34. (Ukrainian)

Sokolov MYu. Reyestr cherezshkirnykh koronarnykh vtruchan': rozshyrenyy porivnyal'nyy analiz rezul'tativ 2016 ta 20 17 rr. Vid
reperfuziynoho paradoksu do znyzhennya smertnosti. [Register of percutaneous coronary interven tions: expanded comparative analysis
of results of 2016 and 20 17. From reperfusion paradox to decrease of mortality]. Sertse i sudyny. 2018;3:9 27. (Ukrainian)

Sokolov MYu. Reyestr cherezshkirnykh koronarnykh vtruchan': rozshyrenyy porivnyal'nyy analiz, reperfuziyna terapiya v Ukrayini, Ohlyad
CHKV — 2015. [Percutaneous Coronary Interventions Registry: advanced comparative analysis, reperfusion therapy in Ukraine, Survey
PCl - 2015]. Sertse i sudyny. 2015;3:7 29. (Ukrainian)

Sokolov MYu, Danylchuk IV, Besh Dl et al. Reyestr cherezshkirnykh koronarnykh vtruchan': zminy za ostanni roky (2010—2022 rr.). [Registry
of percutaneous coronary interventions: changes over recent years (2010—2022)]. Ukrainian Journal of Cardiology 2024;1:7-33. doi:
10.31928/2664-4479-2024.1.733. (Ukrainian) ¢Dore

Maksimovich M, Litvin NA. Current challenges of access to healthcare during the war. Juridical scientificand electronic journal. 2022;9:330-
332. doi:10.32782/2524-0374/2022-9/80. (boie&

Health care during the war: The impact of Russia’s full-scale invasion on health care in Ukraine.». International Renaissance Foundation.
Agency for Legislative Initiatives.Ukrainian Medical Center. 2023, p.26.

CONFLICT OF INTEREST
The Authors declare no conflict of interest

461



Gennadiy O. Slabkiy et al.

CORRESPONDING AUTHOR

Gennadiy O. Slabkiy

Uzhhorod National University

14 University St, 88000 Uzhhorod, Ukraine
e-mail: g.slabkiy@ukr.net

ORCID AND CONTRIBUTIONSHIP

Gennadiy O. Slabkiy: 0000-0003-2308-7869 A (¢
Victoria J. Bilak-Lukyanchuk: 0000-0003-3020-316X ® (¢
Rostislav L. Kartavtsev: 0000-0002-2634-0017 ® @ @ (E
Vitalii Kondratskyi: 0000-0002-2413-0198 @ (&

Svitlana Dudnik: 0000-0002-7012-424X (¢

A —Work conceptand design, ‘8- —Data collection and analysis, ‘¢ — Responsibility for statistical analysis, ‘0 —Writing thearticle, € — Critical review, (F- — Final approval of the article

RECEIVED: 10.12.2024
ACCEPTED: 23.01.2025 CREATIVE COMMONS 4.0

462


mailto:g.slabkiy@ukr.net

	_Hlk175075217
	_Hlk175076390
	_Hlk175075928
	_Hlk175075582
	_Hlk175075988
	_Hlk175079296
	_Hlk175075325
	_Hlk175075877
	_Hlk175080781
	_Hlk175075472
	_Hlk175075424
	_Hlk175075846
	_Hlk175079180
	_Hlk175076049
	_Hlk175079363
	_Hlk175075545
	_Hlk175076086
	_Hlk175079394
	_Hlk175079228
	_Hlk175075644
	_Hlk175076179
	_Hlk175078222
	_Hlk175075694
	_Hlk175075744
	_Hlk175076293
	_GoBack

