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LUNG CANCER IN UKRAINE

Oleksandr . Vynnychenko', Roman A. Moskalenko?, Yuliia V. Moskalenko®

'Sumy Regional Clinical Oncology Center, Sumy, Ukraine
2Sumy State University, Department of Pathology, Sumy, Ukraine

*Sumy State University, Department of Oncology and Radiology, Sumy, Ukraine

Abstract

Introduction. In 2022, 155,239 new cases of cancer and 84,153 deaths were registered in Ukraine. Among
them, lung cancer was diagnosed in 18% of men and 1.4% of women. The study aimed to estimate the
incidence of lung cancer in Ukraine and the Sumy region from 2014 to 2023 and to compare it with the
indicators of the United States and China.

Materials and methods. Data from the National Cancer Registry of Ukraine and the Global Cancer
Observatory were used to investigate the incidence of lung cancer in Ukraine and worldwide. Statistical
analysis was performed in the Stata V.18.0 software environment.

Results. In Ukraine, men are 6.3 times more likely to have lung cancer than women. From 2014 to 2019,
the incidence in men remained at a stable level. From 2020 to 2023, a rapid decline in morbidity is
observed. Compared to 2019, in 2023, the number of incidents in men in Ukraine decreased by 1.5 times,
and in the Sumy region, it decreased by 1.7 times. Lung cancer incidence rates among women in Ukraine
from 2014 to 2019 were stable. In Sumy region, there was a trend towards an increase in morbidity. Thus,
in 2014, compared to 2019, the number of registered cases increased by 41.2%. However, from 2020 to
2023, the morbidity began to decline sharply. Compared to 2019, in 2023, the incidence of lung cancer
among women in Ukraine decreased by 1.4 times and in the Sumy region - by 1.9 times. At the time of
diagnosis, 38.5+5.07% of patients in Ukraine and 24.2+2.92% in the Sumy region were diagnosed in
advanced stages. The highest incidence without a tendency to decrease or increase is observed among
Chinese men (an average of 49.2 per 100,000 population). The incidence is lower among men in the USA
and Ukraine (an average of 38.2 and 33.7 per 100,000 population, respectively). Among Ukrainian women,
the incidence is 5.7 times and 4.2 times lower than in the USA and China.

Conclusions. During the period from 2014 to 2019 in Ukraine, the incidence of lung cancer among men
and women was at a stable level. From 2020 to 2023, a decrease in morbidity is observed. In Ukraine and
Sumy region, the proportion of newly diagnosed patients with stage IV has increased. Compared to the
USA and China, the incidence of lung cancer among men and women in Ukraine is lower.

Keywords: lung cancer, UKkraine, epidemiology, morbidity, women, men

INTRODUCTION

The GLOBOCAN 2022 database reports that 2.5
million new cases of lung cancer and 1.8 million deaths
worldwide were registered. Lung cancer ranks first
among men and second among women. The difference in
incidence rates between men and women varies by region.
In Northern Europe and North America, the incidence rate
is practically the same for both sexes. However, in Eastern
Europe and North Africa, men are about five times more
likely to be diagnosed with lung cancer than women. The
highest incidence rates are among men from East Asia,
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Micronesia/Polynesia, and Eastern Europe and women
from East Asia, North America, and Northern Europe [1].

The Global Cancer Observatory reports that 155,239
new cases of cancer and 84,153 deaths were registered in
Ukraine in 2022. Among them, lung cancer was diagnosed
in 18% of males and 1.4% of females. In terms of
prevalence in men and women, lung cancer ranks first and
thirteenth, respectively [2].

The incidence of lung cancer primarily reflects the
state of the tobacco epidemic. Even though the effects of
increased smoking intensity become noticeable only after
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20-25 years, there is a strong relationship between the
prevalence of smoking and the incidence of lung cancer.
Several countries (e.g., the USA and the United Kingdom)
have reported declining smoking prevalence while the
incidence has peaked [3].

In general, the tobacco epidemic has a smaller impact
on women than on men and varies considerably in different
regions of the world. In most countries with economies
in transition, the incidence of lung cancer has not peaked
and continues to increase. As a result, in some countries
in Northern Europe and North America, incidence rates
among young and middle-aged women have become
similar to those of men. In most countries with transition
economies, smoking among men has reached chiefly its
peak, so a significant increase in the incidence of lung
cancer is expected in the next few decades [4].

Since lung cancer is a highly urgent problem, many
contemporary scientific works are devoted to studing of the
epidemiology of this disease. In particular, the scientific
literature presents data on global trends and individual
countries’ epidemiological situations [5]. However, we
found no publication in the PubMed database to study the
dynamics of lung cancer incidence in Ukraine.

The study aimed to estimate the lung cancer
incidence rate in Ukraine and the Sumy region from 2014
to 2023 and compare it with those in the USA and China.

MATERIALS AND METHODS

Data from the national cancer registry of Ukraine
were used to study the incidence of lung cancer [6-14].

Men
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Information on the epidemiology of lung cancer in
the USA and China was taken from the Global Cancer
Observatory registry [1, 15-17]. Age-standardized
indicators (world standard) per 100,000 population
were used to compare indicators of different countries.
Antitumor therapy (palliative, radical, or adjuvant)
within a year after the diagnosis was considered special
treatment. Mean values (M) and standard deviation (STD)
were calculated in the Stata V.18.0 software environment
(StataCorp, Texas, USA; https://www.stata.com; 2024).

RESULTS

The incidence rates of men and women in Ukraine
differ significantly. In Ukraine, men are 6.3 times more
likely to have lung cancer than women. From 2014 to
2019, the incidence of lung cancer in men remained
stable. The deviation of the indicator did not exceed
10%. From 2020 to 2023, a rapid decline in morbidity is
observed. Compared to 2019, in 2023, the incidence for
men in Ukraine decreased by 1.5 times, and in the Sumy
region—by 1.7 times.

Lung cancer incidence rates among women
in Ukraine from 2014 to 2019 were stable, and no
statistically significant deviations were registered. In
the Sumy region, there was a trend towards an increase
in morbidity. Thus 2014, compared to 2019, the number
of registered cases increased by 41.2%. However, from
2020 to 2023, the indicators began to decline sharply.
Compared to 2019, in 2023, the incidence of lung cancer
among women in Ukraine decreased by 1.4 times and in
the Sumy region —by 1.9 times (Fig. 1).
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Figure 1. Incidence of lung cancer among men and women in the Sumy region and Ukraine for the period from 2014 to 2023.

In Ukraine, at the time of diagnosis, 19.6+4.25%
of patients have I-II stages, 33.6+2.72% — III, and
38.5+£5.07% — IV stage of the disease. On average, the
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stage of the disease remains unknown in 6.5+1.48% of
patients. Most often, lung cancer in Ukraine is diagnosed
at an advanced stage (Fig. 2).
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Figure 2. Staging of lung cancer in Ukraine in newly diagnosed patients.
For the Sumy region, the incidence is somewhat disease. On average, the stage of the disease remains

different. About 35.4+5.87% have I-II stages, unknown in 12.3+4.04% of patients. Most often, lung
27.343.05% — III, and 24.242.92% — IV stage of the cancer in Ukraine is diagnosed in the early stages (Fig. 3).
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Figure 3. Staging of lung cancer in Sumy region in newly diagnosed patients.

The level of coverage of special treatment also exceeds  48.0% and 43.4% of patients received radical, palliative, or
the average Ukrainian indicators. Thus, from 2014 to 2023, adjuvant treatment, respectively. On average, the stage of the
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disease remains unknown in 6.5% of patients. In the Sumy
region, the frequency is higher (12.3%). From 2020 to 2023,

the number of cases where the stage of the disease remained
unknown increased by two times (Table 1).

Table 1

Lung cancer staging in patients with newly diagnosed disease from 2014 to 2023

Years Stage I-11, % Stage 111, % Stage IV, % Unknown stage, % Coz::;;in?gfnst?;flal
Ukr. rsel;ilcl)}lll Ukr. rselgirtl))rll Ukr. rseugril(l)}rll Ukr. rsel;il(l)):l Ukr. ril;?;);l

2014 25,3 35,3 36,5 31,5 3L1 27,1 7,1 6,1 40,4 45,7
2015 24,4 37,5 37,6 31,5 32,1 22,8 4.4 7,6 41,2 48,7
2016 23,3 40,6 35,6 24,9 35 23,9 4,4 9,6 41,1 53,3
2017 20,7 37,3 35,5 28,0 36,4 20,7 5,6 12,1 40,4 45,0
2018 21,2 45,5 34,3 23,1 37,1 21,0 5,4 9,6 41,1 44,8
2019 21,1 37,2 33,9 27,8 37,9 20,9 6,1 13,8 41,5 44,3
2020 16,2 36,7 31,8 22,6 42,2 26,8 7,6 13,0 423 47,6
2021 15,7 29,2 30,0 28,8 43,5 23,4 7.9 17,9 46,3 48,9
2022 13,7 25,9 31,0 26,9 45,6 28,0 7,4 17,8 48,5 49,7
2023 14,5 29,1 30,3 27,5 43,8 27,5 8,6 15,0 50,8 51,6
M 19,6 35,4 33,6 27,3 38,5 24,2 6,5 12,3 434 48,0
STD 4,25 5,87 2,72 3,05 5,07 2,92 1,48 4,04 3,76 3,05

We compared lung cancer incidence rates in Ukraine,
the USA, and China to assess the epidemiological situation.
The highest incidence, without a tendency to decrease or
increase, is observed among Chinese men (an average
of 49.2 per 100,000 population). The incidence is lower
among men in the USA and Ukraine (on average, 38.2
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and 33.7 per 100,000 population, respectively). In the
USA, there is a steady trend towards a gradual decrease in
incidence (about 10% annually). Among Ukrainian men,
according to GLOBOCAN data, the incidence increased
from 2012 to 2018, but since 2020, the incidence of lung
cancer has decreased (Fig. 4).

2020 2022

Years

wUSA mChina

Figure 4. Comparison of lung cancer incidence rates among men in Ukraine, the United States, and China.

The highest incidence of lung cancer with
a tendency to stabilize is observed in women in the
United States (on average, 31.3 per 100,000 population).
In Chinese women, on the contrary, the incidence of
lung cancer is increasing. In 2022, compared to 2020,
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an increase in the indicator by 28.5% was registered.
Among Ukrainian women, the incidence is 5.7 times and
4.2 times lower than in the USA and China. Compared
to 2018, the indicators for 2020 and 2022 have decreased

(Fig. 5).
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Figure 5. Comparison of lung cancer incidence rates among women in Ukraine, the United States, and China.

DISCUSSION

Smoking remains the leading cause of lung cancer.
About one billion people in the world are smokers. Global
smoking prevalence decreased from 22.7% in 2007 to
17.0% in 2021. However, due to population growth,
the number of smokers remains high. As a result, about
193 million women and 940 million men over the age of
15 are smokers. Interestingly, more than 53% of women
who smoke daily live in countries with a very high human
development index (HDI), while more than 75% of men
live in countries with a high and medium HDI. Ukraine
belongs to the countries with a high HDI. According to the
World Health Organization (WHO) and the Global Adult
Tobacco Survey (GATS), 22.8% of the population are
active smokers in Ukraine, including 39.7% of men and
8.8% of women [18].

Quitting smoking is key to reducing the incidence
of lung cancer and reducing the risk of recurrence in
patients after radical surgery [19]. About 7.37 million
people die annually from smoking-related diseases. About
12.9% of all deaths are due to lung cancer. However,
in many countries, there is no government support for
tobacco cessation. Only a third of countries have national
programs to increase access to nicotine replacement
therapy and mass media campaigns. Approximately 62.5%
of Ukrainians tried to quit smoking without appropriate
state support [20].

According to our research, from 2014 to 2019,
there was a trend towards an increase in the incidence
of lung cancer among women in the Sumy region. This
fact entirely coincides with WHO forecasts for women
living in countries with a high HDI. No tendency to
increase or decrease in morbidity was observed during
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the corresponding period in men. However, since
2020, we have seen a rapid decline in morbidity among
representatives of both sexes. Unfortunately, the more
likely causes of this phenomenon are COVID-19 and
the war in Ukraine. In 2020 and 2021, the decrease in
incidence was due to COVID-19. Quarantine restrictions
led to a transport collapse in Ukraine. Even though
oncology centers were working as usual, the population
of remote towns and villages could not receive adequate
oncological care. Many patients avoided medical
institutions due to fear of infection.

In 2022, the incidence continued to decrease in
Ukraine and the Sumy region. The reason was the military
invasion of Russia on the territory of Ukraine. Sumy
Oblast belongs to the border regions, which has led to the
complication of patient registration due to the increase in
the number of internally displaced persons and those who
have left for other countries. In this regard, the National
Cancer Registry of Ukraine has stopped providing data
on incidence per 100,000 population (Ukrainian and
world standard) since 2022. Data are available only on the
number of cases registered in Ukraine and each region.
However, the percentage of increase or decrease of the
indicator is indicated. Therefore, to visualize the incidence
from 2014 to 2023, we independently calculated these
indicators, considering the dynamics indicated by the
National Cancer Registry.

A significant number of patients in Ukraine at the
time of diagnosis have metastatic lung cancer (38.5%
on average). The number of such patients has increased
since 2020. We believe that the reasons for this were
COVID-19 and the war. Sumy region has the highest level
of detection of lung cancer in the early stages in Ukraine.
A significant amount of diagnostic equipment (computed
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tomography, magnetic resonance tomographs, X-rays)
with a smaller population makes medical services more
accessible.

The incidence of lung cancer in Ukraine is much
lower compared to the USA and China. In China, there
is an increase in incidences among representatives of
both sexes. Like China, Ukraine belongs to countries
with a high HDI. A similar trend should be observed
in our country. However, adverse events lead to the fact
that the accurate picture of lung cancer incidence remains
unknown. As a country with a very high HDI, the USA
shows a gradual decline in morbidity [25]. This is due to
the implementation of national programs to support those
who want to quit smoking, a high level of educational
activities, and the promotion of a healthy lifestyle. It is
expected that by 2030, the prevalence of smoking among
the US adult population will decrease by 5% [26].

The high incidence of lung cancer is not always
related to smoking. A clear example is the epidemic of
lung cancer in Chinese women, although only 2.1% of
them are smokers. The leading cause of carcinogenesis
in this population is environmental pollution caused by
solid fuel combustion products used in everyday life for
cooking and heating [27].

CONCLUSIONS

1. During the period from 2014 to 2019, the
incidence of lung cancer among men and women in
Ukraine was at a stable level. During the same period in
Sumy Oblast, there was a trend towards an increase in
morbidity.

2. From 2020 to 2023, the incidence of lung cancer
decreased by 1.4 times in women and 1.5 times in men.
In Ukraine and Sumy Oblast, the proportion of newly
diagnosed patients with stage IV disease has increased.

3. Compared to the USA and China, the incidence
of lung cancer among men and women in Ukraine is
somewhat lower. The US shows a gradual decline in

the incidence. In China, the incidence of lung cancer
continues to rise. In Ukraine, since 2020, as a result
of COVID-19 and the war, there has been a decrease
in the number of patients, which is most likely due to
insufficient diagnosis and a significant increase in the
migration process.

Prospects for further research. In the future, it
is planned to study the epidemiology of breast cancer in
Ukraine.
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Beryn. B Ykpaini B 2022 poni 6ys0 3apeectpoBaHo 155 239 HoBUX BUNaAKiB paky Ta 84 153 cMepreil Bif nboro
3axBoproBaHHs. Cepe/; HUX paK JiereHb 6yJ10 JiarHocToBaHO y 18% 4oJ10BikiB Ta 1,4% XKiHOK.

MeTa. OLiHUTH 3aXBOPIOBAHICTh HAa pak JiereHb B YKpaiHi Ta CyMchbkil o6JiacTi 3a nmepiog 3 2014 mo 2023 poku
Ta NOpiBHATH Ii 3 nokazHukamu CIIIA ta KuTaro.

Martepiasnu Ta Metoau. /lii1 BUBYEHHS 3aXBOPIOBAHOCTI Ha pak JereHb B YKpaiHi Ta CBiTI BUKOPHUCTOBYBaIU
JaHi HalioHAJIBHOTO KaHIep-peecTpy YkpaiHu Ta Global Cancer Observatory. CTaTUCTHYHHN aHasli3 BUKOHYBaJIH
B IporpaMHoOMy cepefoBuILi Stata V.18.0.

Pe3ynbTaTu. B YKpaiHi 40/10BiKM XBOPilOTh Ha pak JiereHb y 6,3 pa3u 4acTille y NOpiBHAHHI i3 kiHkaMu. 3 2014 no
2019 poku 3axBOPIOBaHICThb y 40JI0BiKiB 3a/1MIIanacs Ha cTabiibHOMY piBHi. 3 2020 no 2023 poKH NpOoCaiJKOBYETbCS
CTpiMKe 3HW)XKEHHS 3axBOPIOBaHOCTI. Y nopiBHAHI 3 2019 pokoM y 2023 ponui nokasHUKHM N0 YKpaiHi y 40JI0BiKiB
3MeHmwIHca B 1,5 pasiB, a mo Cymcekiil o6sacti - B 1,7 pasiB. [loka3HUKH 3aXBOPIOBAHOCTI Ha pakK JiereHb cepej,
iHOK B YkpaiHi 3 2014 mo 2019 poku 6ysiu ctabisbHuMu. Ha CyminuHi cnocrepirasacs TeHJAEHILis A0 3pOCTaHHSA
3axBoproBaHocTi. Tak, y 2014 poui y nopiBHAHHI 3 2019 pokoM KiJBKICTb 3apeeCTpOBAaHMX BUIAJKIB 3poc/ia Ha
41,2%. Ilpote, 3 2020 o 2023 poku NOKA3HUKHU NOYA/IU Pi3KO 3HMKyBaTUCA. Y nopiBHAHHI 3 2019 pokom y 2023
polii 3aXBOPIOBAHICTb Ha paK JIereHb cepef, :KiHOK YKpaiHu 3MeHuacs B 1,4 pasy, a CyMmcbkoi o6J1acTi - B 1,9 pasu.
Bin3bko 38,5+5,07% nauieHTiB B YkpaiHi Ta 24,2+2,92% nauieHTiB Ha CyMIIMHI HA MOMEHT BCTAHOBJIEHHS ZiarHO3Y
MalTb MeTacTaTU4YHe 3axBOploBaHHA. HalBuIlla 3aXBOpIOBAHICTb 6e3 TeHJeHLil A0 3HWKEHHSA YU 3POCTaHHSA
CrocTepiraeTbcsl cepesi KUTAaHCbKUX 40JI0BiKiB (B cepesHboMy 49,2 Ha 100 Tuc. HaceneHHs). Cepeg 9osoBikiB CLIA
Ta YKpaiHU 3aXBOpIOBaHicTb HWX4a (y cepegHboMy 38,2 Ta 33,7 Ha 100 Tuc. HacesieHHs BifnoBigHO). Cepen KiHOK
YkpaiHu 3axBOpIoBaHicTh y 5,7 pasiB Ta 4,2 pa3u HWxk4e, Hixk y CILIA Ta KuTal.

BucHoBKHU. 3a nepioz 3 2014 no 2019 poku B YkpaiHi 3aXBOpIOBaHICTh Ha pakK JiereHb cepej Y0JIOBiKiB Ta »KiHOK
nepebyBasia Ha cTtabisbHOMYy piBHI. 3 2020 mo 2023 poKu cOCTepira€ThCcs 3HMKEHHS 3aXBOpIOBaHOCTI. B YkpaiHi
Ta Ha CyMImuHI 36iJbIIKIaci 4YacTKa MaLieHTIB 3 BIeplle BCTAaHOBJEHHM [iarHo3oM, w0 MaioTb [V cragiro
3axBOploBaHHA. ¥ nopiBHAHHI 3 CIIA Ta KuTaeM 3aXxBoploBaHICTb Ha pak JiereHb cepeJi Y0JIOBIKIB Ta XKiHOK YKpaiHU
€ HIDKYOIO.

Kawouoei cioea: pak jiereHb, YKpaiHa, enieMioJioris, 3aXBOpIOBaHiCTh, ’KiHKH, Y0JI0BIKHA
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OLIHKA ®YHKUIOHAIIbHUX PE3YNbTATIB NIKYBAHHA MALIEHTIB

3 PAKOM POTOIrNMOTKM HII-IV CTALII

Bacic B. PaxmaHoB

[HiNpoBCLKUA AepxaBHUit MeanYHMIA yHiBepeuTeT, M. [JHinpo, YkpaiHa

Pe3rome

Beryn. [locnipkeHHS SKOCTI )KUTTS y NAIiEHTIB 3 PAKOM POTOIJIOTKH MOXYTh JAOMOMOITH CHOPMY/TIOBATH
L[IJIbOBUH IJIaH JIiKyBaHHS, ONTUMIi3yBaTH A0S/ 3a NaL[iEHTaMH Ta MOJaJIbllle CIOCTEPEXKEHHS.

MerTa. /luHaMiyHe NpOCIEKTUBHE AOCHiZKEHHS SKOCTI )KUTTS XBOPUX HA paK POTOBOI YaCTHHHU IVIOTKU
III-1V cTagii 1151 oiHKY Bif/jaieHUX QYHKI[IOHAJbHUX PE3Y/IbTATIB JIiKyBaHHSI.

MaTtepiaiu Ta MeTtoaM. [IpoBeZieHO KOMILJIEKCHE JOC/iPKEHHS, L0 BKJOYAJIO0 KJiHIKO-MopdoJsioriyHe
06CTEXKEHHS], MATOTICTOJIOTIYHUM Ta IMYHOTiCTOXIMiYHMM aHasi3 BUOIPKOBHUX OIiONTATiB, OI[HKY SIKOCTI
#UTTA y 120 nanientiB 3 pakom portoriotku II-IV crazii (T, N ,M ), AKi npoxoau/au cranioHapHe
sikyBaHHs1 y JIOP-2 (onkoJsioriunomy) Biaginensi KII «/[HimponeTpoBcbKa o6JsiacHa KJIiHIUHA JKapHA iM.
I. . MeunukoBa» JIHIMponeTPOBChKOI 06J1acHOl paau» B nepiox 3 2018 mo 2023 poku. OliHKa SKOCTi XXKUTTS
HpoBoAMJIacs Tpudi (i yac TikyBaHHs Ta yepe3 3 i 6 MicALiB micsis JIiIKyBaHHS) 3 JOTPUMAHHAM 6i0e TUYHHX
NPUHLHIIB Ta 34iMCHIOBaIAcs 3a AOMOMOrOI0 clielliajisoBaHOro Moy onuTyBajbHUKa EORTC QLQ-HN43.
CTaTUCTUYHUH aHaJIi3 pe3y/bTaTiB MPOBOAUBCH 3a onoMoroto Microsoft Excel (https://www.microsoft.com/
microsoft-365/free-office-online-for-the-web), R komangepa (version 4.2.1 - https://www.R-project.org).
Pe3syinbraTH. [lanieHTH, siki oTpUMyBa/M KOMILJIEKCHE JIiIKyBaHHs (XipypriuHe BTpy4YaHHS, IpOMeHeBa
Ta/a6o xiMioTepamisi), Mas Kpamii KOPOTKOCTPOKOBI MOKAa3HUKH SIKOCTI KUTTS 4yepe3 3 MicsAli micis
JIIKyBaHHS NOPIBHAHO 3 MNalieHTaMHy, fKI NPOXOAWJIM JIMIle MOHoTepariw. [IpoTe, i namieHTU TaKoX
JAEeMOHCTPYBaJIM NiJBHUILEHI PiBHI TPUBOXHOCTI.

Yepes 6 MicALiB nicjas JIiIKyBaHHSA BCi MALliEHTH NPOJEMOHCTPYBaU 3Ha4YHe NMOKPaLleHHS AKOCTI XXUTTH,
BKJIIOUAIOYM 3HIDKEHHS 60JII0 Ta MOKPALeHHS 3JaTHOCTI KOBTaTU. KoMmjiekcHe /iKyBaHHS, siKe BKJIIOYa-
JIo XipypriuHe BTpy4aHHs, IPOMeHEBY Ta/a6o ximMioTeparito, BUSBUIOCH 6i/blll eGpeKTUBHUM y KOPOTKO-
CTPOKOBiH MepcrneKTHUBi NOPiBHAHO 3 MOHOTEepaIi€lo.

BucHoBku. O6paHuii miaxig [go JsiKyBaHHA Ha MiJCTaBi KOMIIJIEKCHOTO KJIiHiIKO-MOpPdoJioriyHOro
o6crexxeHHs Ta [I'X gocimpkeHb IPOAEMOHCTPYBAB CBOIO epEKTUBHICTbD.

Kamwuoegi ca1oea: pak poTOIVIOTKH, IVIOCKOKJIITUHHUM PakK, iMyHOricToximis, JiKkyBaHHA paKy, AKiCTb
J)KUTTS, ONUTYBAJIbLHUK EBpomelcbKOi opraHisanii 3 gociaig)keHHsA Ta JiiKyBaHHA paky EORTC
QLQ-HN43, TpuBOXKHIiCTH

BCTYN

Pak poToBOi 4aCTHHM TIIOTKU € OHUM 13 OHKOJIOTTYHHX
3aXBOPIOBaHb I'OJIOBH Ta IIIHi, 110 IEMOHCTPYE TEHACHIIO J10
3pocTaHHsA. Y OUIBIIOCTI BUIMAAKIB OpodapuHTealbHAN PaK
JIarHOCTY€ThCS Ha MI3HIX CTaIisX, KOMH MOMKIMBOCTI JUIS
JIKyBaHHA OOMEXEHi, 10 HETaTHBHO BIUIMBA€ Ha IPOTHO3
3aXBOPIOBAaHHS Ta HETATUBHO BiJIOMBAETHCS HA SIKOCTI KHUTTS
(5K) xBopux [3, 4, 7].

SDK  BBawaeTbCsd HAA3BMYAHHO BAKIUBOKO  JUIS
OI[IHKM pe3y/bTariB JIKyBaHHS paKy TOJOBH Ta M.
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Ecrernuni Ta (yHKIIOHaNBHI HACHIJKKA  XipypridHOTO
BTPYYaHHS! Ta JIKYBaHHS 4acTO 3MiHIOIOTH CaMOCIIPUIHATTS
ranieHta Ta MOro 37aTHICTH B3AaEMOIISATH 3  IHIIMMHU
y TOBCSIKACHHOMY comliajbHOMY uTTi [5, 7, 12]. Omninka
SKOCTI JKUTTSI Joromarae 3’sicyBaTd (akTopH, IIOB’si3aHi
3 MpOrpecyBaHHSIM 3aXBOPIOBAaHHS Ta BINOBLUIIO Ha
JIKyBaHHs, BUSBUTH ypa3JUBi IPyny HalieHTiB [5, 6]. Pak
POTOIVIOTKM 3HAYHO BIUIMBAE HA SIKICTh JKUTTA IIALIEHTIB,
OCKUIbKY BHKJIKA€E TTIOPYLIEHHS TaKUX BKIMBUX (QYHKIIH,
SIK KOBT@HHSI, )KYBaHHS1, BUJIUICHHS CIIMHU Ta MOBJIeHHsL. Llei
BIUIMB TIOCWJIIOETHCS arpeCHBHUMHU METOAAMH JIIKYBaHHS,
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30KpeMa  paJUKaJIbHUMH  XIipypriYHUMH  OIEeparLismMu
1 mpomeHeBolo Ta XimionpomeHneBoro Teparieto (XIIT),
SKi MPU3BOIATH JO 3MiH, LIO JONATKOBO YCKJIAJHIOKOThH
(hyHKITIOHYBaHHS MMAITIEHTIB Ta 3HIKYIOTH X SDK [1, 9].

[IpoTarom oOCTaHHIX JOECATIIITH y  3aXiTHHX
Ta €BPONECHUCHKAX KpaiHaX CIIOCTEPIraeTbcs 3HAYHE
3pOCTaHHSl 3aXBOPIOBAHOCTI HA pPaK POTOINIOTKH, IO
MOB’SI3YIOTh 13 €MiZIeMi€l0 BIPYCy NAIllJIOMH JIIOIUHA
(BILJI) Ta po3noscromxernHsM BITJI iHayKOBaHUX ITyXJIH.
BIUI-mo3uTHBHAM  TAIlieHTaM  MOXE  3arpoKyBaTH
CYTTEBE TOTIPIICHHS SKOCTI KUTTA. Jnsl DpUiHATTS
OOIpYHTOBAaHUX pIIlIEHb OO BAPIaHTIB BEJCHHS TaKUX
MAIIEHTIB HEOOXiAHI 3HAaHHA TMPO BIUIMB CyYacHHUX
METOMIB JIKyBaHHSA Ha SKICTh JKHTTS XBOPHUX Ha paK
potoriotk 3 pizaum BILJI crarycom [10].

Icnye JIeKiTbKa OIIUTYBAaJbHHUKIB, SIK1
BUKOPUCTOBYIOTBCSI JJIsSI OIIIHKU SIKOCTI YKHMTTS TAIli€HTIB
3 pakoM PpOTOIIOTKA Ta IHIIMMH OHKOJIOTIYHUMU
3aXBOPIOBAHHSIMHU TOJOBM Ta IOUI, Cepel HaiOLIbII
MOLIMPEHUX BUAUISAIOTH OMUTYBaIBHUK E€BpONEHCHKOT
oprasizaiii 3 JOCHiJKeHHs Ta JiKyBaHHA paky EORTC
QLQ-H&N (European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire — Head
& Neck Module).

HasBHICTE CepHO3HMX HACHIIKIB JUIsL  SKOCTI
JKUTTS TAIEHTIB i3 pPakoM pOTOBOI YACTHHH TIJIOTKH

Ha Mi3HIX CTajisfX, HEOOXIJHICTh X KOpPEeKIil, MOUIyK
LNUSIXIB ~ NONIMIIEHH  (QYHKUIOHANBbHUX  pe3yJbTariB
JIIKYBaHHSI, OLliIHKAa BIUIMBY 3aXBOPIOBAaHHS Ta Tepamii Ha
pi3HI acneKTH >KUTTS MALi€HTIB 1 BUSABIEHHS iX MOTPeO
y JIOJATKOBIM MiATPUMII 3yMOBIIOIOTh AaKTyaJbHICTh
MPOBEICHHS NPOCIHEKTUBHUX JaociipkeHb SIK  miel
Kareropii XBopux.

META

JuHaMidHEe TPOCHEKTHBHE IOCTIMKEHHS SKOCTI
JKUTTSI XBOPUX Ha pak poToBoi yactuHu otku II-IV

cTanmii AN OIHKK  BiAjaleHHX  (YHKIIOHATBHUX
Pe3yIbTAaTIB JTiKyBaHHS.
MATEPIANA TA METOOU
[lpoBeneHO  KOMILIEKCHE  JOCIIDKEHHS, IO
BKJTIOYAJIO KJIiHiIKO-MOp(dosoriyne o0CTeXeHHS,
naroricronoriunuii  ta  iMyHoricroxiMmiunuit  (II'X)
aHaji3  BHOIpKOBMX  OlonTariB,  OLIHKY  SIKOCTI

xutTs y 120 mamientiB 3 pakom pororiorku -1V
crapii (T, N M, ), #Ki TIpOXOmWIM CTalliOHapHE
mikyBanHst y JIOP-2 (onkomoriuHomy) BigminenHi KII
«/lHinporieTpoBchka oOllacHa KIIHIYHA JIKapHS 1M.
I. 1. MeunuxoBay» JlHimponeTpoBckkoi oOmacHoi pamu»
B miepion 3 2018 mo 2023 pokwu (Tabm. 1).

Tabnuys 1

3aranbHi aemorpadiyHi Ta kniHiko-MopdonoriyHi xapakTepUCTMKN 0OCTEKEHNX XBOPUX HA paK POTOBOI YaCTMHU
rnotku llI-IV cTapii

Iloka3HUKHU Yci o6cTerxeHi I‘pyna 1 Tpyna 2 p
(MoHoJIiKyBaHH) | (KOMILJIEKCHE JIIKyBaHH:A)

KinbkicTh XxBopHX, n (%) 120 (100) 84 (70,0) 36 (30,0) -
Cmams, n (%)
YonoBiku 81 (67.,5) 57 (67,9) 24 (66,7) 0.898
Kinku 39 (32,5) 27 (32,1) 12 (33.3) ’
Bix xeopux, n (%)
110 40 pokiB 3(2,5) 224 1(2,8)
40-49 pokis 19 (15,8) 12 (14,3) 7(19,4)
50-59 pokiB 35(29,2) 23 (27.4) 12 (33.3) 0,631
60-69 pokiB 44 (36,7) 31(36,9) 13 (36,1)
70-80 pokiB 19 (15,8) 16 (19,1) 3(8,3)
Cmadis 3axeoprosans, n (%)
111 40 (33,3) 23 (27,4) 17 (47,2) 0.035
v 80 (66,7) 61 (72,6) 19 (52,8) ’
Hassuicmo 3pocosinocmi nyxnunu, n (%)
He3poroiuii [TP 80 (66,7) 56 (66,7) 24 (66,7) 1.000
3porosinuii [1P 40 (33,3) 28 (33.3) 12 (33,3) ’
BIIJI cmamyc, p16 (<) abo pl6 (+), n (%
BIlJI-HeraTuBHUHN pak 76 (63,3) 57 (67,9) 19 (52,8) 0.116
BI1JI-no3uTHBHUI pak 44 (36,7) 27 (32,1) 17 (47,2) §

[TpumiTKa: p— po36iKHOCTI MiXx Tpynamu mopiBHsHHS 32 x> IlipcoHa, B TOMy umcIi 3 onpaskoro Heiirca.

VYei xBopi oTpuMyBanM JIiKyBaHHS 3rigHO KimiHigHO{
HAaCTaHOBHM, 3acHOBaHOi Ha Jokazax «Pak poroBoi
MOPOKHUHM, POTOIIOTKH, TOPTAaHOIIOTKM, TOpTaHI Ta
3aHeI0aHM paK TONOBHM Ta MH» Ta YHI(IKOBAaHOTO
KIIHIYHOTO TPOTOKOIY TIEPBMHHOI Ta CHEIiasi30BaHOl
Memmyaoi  momomoru  «Pak  poromtotkmy».  Xipypriune

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

JiKyBaHHA Oyno OCHOBHMM MeTonoM y 17 Bunankax (14,2%),
MIPOMEHEBa Ta XIMIOIIPOMEHEBa TEparis 3aCTOCOBYBAJIHCS
y 67 Bumagkax (55,8%), a KOMIUIEKCHE JIIKyBaHH,
o0 BKJIIOYAJO KOMOIHAILII0 XipypridHOrO BTPYYaHHS,
MpoOMeHeBoi Teparii Ta/abo xiMioTeparmii pa3oM 3 IHIIFMHI
MeTofamu, Oyio poseznero y 36 sumnaaxax (30,0%).
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Juns  a”amizy  BigpajeHuX  (YHKIIOHAJIBHUX
Pe3YyNbTaTiB JIIKYBaHHA XBOPUX OyJIO pO3IONICHO Ha
2 rpynu aHaiizy: 1 rpyna — rpyna OZHOKOMIIOHEHTHOTO
(MOHO) JiKyBaHHS, IO BKJIIOYaJa TAIIEHTIB, SKi
OTPUMYBAJIM MEPEBAXKHO JINIE OIWH BUA JIIKyBaHHA a0bo
oOMexeHy KOMOIHAllil0 METONIB — TUIBKM XipypriuHe
JiKyBaHHS, TpoMeHeBy Tepamito abo XIIT 6e3 iHImmxX
JIONATKOBUX BTpYy4YaHb, 2 Tpyla — Ipyna KOMIUIEKCHOTO
JKYBaHHS, SKa BKJIIOYala MAIi€HTIB, IO OTPUMYBAJIH
KOMIUIEKCHE JIIKyBaHHS 3 KOMOiHAIli1 pi3HUX METOZIB.

Mertonn mikyBaHHA Oynmu oOpaHi Ha TijacTaBi
KOMILJIEKCHOTO  KIIIHIKO-MOP(OJIOTiYHOTO  0OCTEXEHHS
marieHTiB, 3 ypaxyanHsMm BIIJI crarycy (3a pl6) i3
3aCTOCYBAHHSIM IMYHOTICTOXIMIYHUX JOCII/DKEHb HU3KU
6iomapkepiB (p53, EGFR, p27, Cyclin D1, Ki-67, reny
CDKN2A) ta ¢ryopecuenTHoi ribpunuzanii in situ [10].

J1ist oIiHKY BiIaneHnx (PyHKIIOHATEHIX Pe3yIIbTaTiB
ta SDK XBOpHX BHMKOPHCTOBYBABCS —CHEIliali30BaHHUN
Moayns onuTyBadbHuka EORTC QLQ-HN43, nocrynHuii
JUIL CKadyBaHHA 3a TIONEPENHIM 3aMOBJIEHHSIM Ha CalTi
po3poodnuka (https://qol.eortc.org/).

EORTC QLQ-H&N43 € pomarkoBUM MOIYJIEM 0
3araJibHOTO  onuTyBalbHuKa IMmono SDK  oHkoxBopHx —
EORTC QLQ-C30 (European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire-Core
30), AKkuii BUMIPIOE SIKICTH YKUTTS TAII€HTIB 3 PaKOM IIHi
Ta pakoM rojioBu Ta Inui. BiH cknamaerbcs 3 43 MyHKTIB
(3amuTaHp), sIKi MOAULTIOTECS Ha 12 0araromyHKTOBHX KA
Ta 7 ONHOMYHKTOBUX CyOIkan. KoxkeH ITyHKT OLIHIOEThCS
3a 4-6ampHOl0 mKanoto Jlaiikepra, cepemHi cupi Oamn
MIEPEBOIATECS Y CTAaHOAPTU30BAHI, OIIHKH U1 KOXKHOI
IKaan konuBaroThes Bia 0 g0 100, me By Oamu BKa3yrOTh
Ha cwibHImIi (Tipmi) cummromud Ta nposBu [3]. OrmiHka
SKOCTI KUTTSI XBOPDUX Ha paK POTOBOI YAaCTHHU INIOTKU
MIPOBOVIACS. TPHUi: y Tporieci JikyBaHHS (1 0OCTexeHHS)
Ta 4yepe3 3 (2 obcrexenns) i 6 micsaiB (3 0oOCTEKESHHS)
micns  3aKkiHYEHHS yCiX eramiB - XipypriysHoro Ta/abo
XIMIOIIPOMEHEBOTO JIIKYBaHHSI.

CraTHCTHYHUN aHaJi3 pe3ynbTaTiB MpPOBOAMBCA 3a
mporomororo  Microsoft Excel  (https://www.microsoft.
com/microsoft-365/free-office-online-for-the-web),
R xomanmepa (version 4.2.1 — https://www.R-project.
org). 3acTocoBaHa OIMCOBa CTaTUCTHKAa BKJIIOYaja
B cebc TepeBipKy pO3MOAUTYy KIiNMBKICHUX O3HaK Ha
BIJTMOBIIHICTG HOPMAJbHOMY 3aKOHY 3a KpPHUTEpIEM
Hlamipo-Yinka, po3paxyHOK MeZiaH 3 IHTEPKBAPTHIILHUM
pozmaxoM Me (25%;75%) ta 95% moBipuux iHTepBaiB
(95% [l) s y3aragpHIOIOUMX TOKa3HUKIB. OIIHKY
JIOCTOBIPHOCTI PO30KHOCTEH MK TpyMamMH IIPOBOIIITH
3a U kpurepiem ManHa-YiTHI JJ1s1 HETIOB’ I3aHUX BUOIPOK,
T xpurepiem Binmkokcona — mns moB’s3aHux. [lpm
MHOXXHMHHUX TOPIBHSHHSX 3aCTOCOBYBaJlacs IIOIIPaBKa
Boudepponi. OmiHKy po30iKHOCTESH HOMIHATBHHUX O3HAK
npoBoamiid 32 kputepiem Xi-kBaapar (x?) Ilipcona,
B TOMY YHCIT 3 MOMNpaBKOKO VeiiTca Ha Ge3mepepBHICTS.
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Jlis BU3HAYeHHS 3B’S3KIB MK O3HAKAMH IMPOBOIUBCS
paHroBUi  KOpeJsIiWHMK  aHalli3 3  PO3PaxyHKOM
koediuientis  kopenauii  Cmipmena (r). Kpuruune
3HAYEeHHs! PiBHS CTATUCTUYHOI 3HauymocTti (p) Ui BCiX
BUJIIB aHaMi3y npuitmanocs <5% (p<0,05).

PE3YNIbTATU

IMoxazuuku 10K B 0OCTe)KEHHX XBOPHX, BH3HAYCHI
mig gac mikyBanHsA (Tabn. 2), cBiguarh, MmO y XBOpHX
HAa pak pOTOIIOTKH Yy MIi3HIX CTamiax mpobmeMu 3i
3HIDKCHHSIM SIKOCTI JKHTTS iCHYBalHM INE MO JIKyBaHHS.
Ax mns yciei BuOipku, Tak i OKpeMo Ui KOKHOI TpyTrd
JOCTI/DKCHHS, TPIOPUTETHUMH B TOPSAKY YOYBaHHSA €
Taki mpobiemu 3 1K sk KOBTaHHA — MelliaHHE 3HAYCHHS
IHTEHCUBHOCTI TPOsIBY cepen ycix obctexennx 100,0
(58,3; 100,0) 6aniB; tpmeora — 50,0 (33,3; 66,7) Ta
0ime momipuoro piBHa 25,0 (8,3; 41,7) 6GamiB. Takox
Ha CepenHpOMYy piBHI XBOpHX TypOyBaiu mpoOIeMu
3 3y0amMu, BiJKPHBAaHHSAM poOTa, HAOpAK ImHi Ta
CIpUHHATTL o00pasy Tima. HaliMeHme TypOyBamu
0OCTEKEHHX XBOPUX MUTAHHS CEKCYaIbHOCTI, COIIaTbHUX
KOHTAaKTiB Ta TpoOJeMH 3 3arO€HHSAM paH — 3a BciMa
mxanamiu 5,9 (0; 5,9) 6ainiB cepen ycix 00CcTeRKEHUX.

[Mamientn 3 1 TpynM NOPIBHSHO 3 TallEHTAMU
2 rpynu mij 4ac JiKyBaHHS MaJld BHUIIMH piBeHb 0OIIIO,
OlmbIle TMPOOJIEM 3 HIOXOM Ta CMAakOM, 3 MOBJICHHSM,
3 IUIe4eM, 3 COLIAIbHHUMHU KOHTaKTaMu 1 XapdyBaHHIM
y COLIaJbHUX CHUTyalisiX Ta HEBPOJOTIYHHUX MpoOIeM
(p<0,05). VY mnariieHTiB 2 Tpynu CHOCTEpiraBcs MEHIIHN
piBeHb mpoOJeM 3 BiJKPUBAHHSAM pPOTa, 3arOEHHIM
paH, BTparol Baru, MEHIIWH HaOpsik Ui Ta Kpaiie
CHpUiHSTTSA 00pa3y Tina (p<0,05).

Y KOpOTKOCTPOKOBOMY TII€piOJi MCJs JIIKyBaHHS,
pu oOCTe)XeHHI 4epe3 3 Micslli, BH3HA4YaloCs MEHIIe
PO30DKHOCTEN MK TpyIaMu 3a MIKaJIaMH IIpy 30epekeHHi
npiopuretiB npodnem moxo K (Puc. 1). IIpote cepexn
yCiX 00CTEXKEHHX CHOCTEPIracThCsl CTATUCTUYHE 3HAUYIIE
IiIBUIIEHHS PIBHS CYXOCTi y pOTi, IpoOiieM 3i MIKiporo
Ta TpuBOXHICTIO (p<0,05); cratMCTHYHO He3HAUYyIIe
MiBUINEHHS pIiBHSA OO0 1 MPOOIEeMH 3 MOBJICHHSIM
(p>0,05). Bingznaganocs CTaTUCTUYHO CYTTEBE
3MEHIIECHHS OI[IHOK 3a IIKaJlaMH CIPUHHATTS 00pasy Tija,
BIZIKpMBaHHAM poTa Ta Kanumo (p<0,05), mo cBiguuTh
PO TO3UTHUBHI 3pYIIEHHS MO0 AaHUX (YHKIIOHAJIBHUX
CTaHiB. 3a IHIIMMH LIKaJaMH CYTTEBUX CTAaTUCTUYHHUX
1 KJIIHIYHKMX 3MiH HE BIJI3HAYaI0Cs.

Moo po3o6ixkHOCTEH M OanpHIMEU oriHKamu 0K
y Ipylnax AOCITIDKEHHs, TO BiI3HAYAIOTHCS CTATUCTHYHO
cyrTeBi BigmiaHOCTI 3a mkamamu EORTC QLQ-H&N43
yepe3 3 MicAmi MmiciA JKyBaHHS: MAIieHTH | Tpymu
MOPIBHAHO 3 XBOPUMH 2 TpPyHIH Mald CTaTHCTUYHO
CYTTE€BO Tipmli NOKAa3HWKH KOBTAaHHs, HIOXY Ta CMakKy,
MAaloTh OLTBIIE MPOOJIEM i3 CEKCYyalbHICTIO, COLIaTbHUMHU
KOHTaKTaMHu Ta BTparoro Baru (p<0,05).
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Tabnuys 2

CepepaHi ouiHku AX xBopux Ha pak potornotku llI-IV cTagii nig vac nikysanHsa 3a mogynem EORTC QLQ-H&N43
(mepiaHHi 3Ha4YeHHs B 6anax)

OuiHKM 3a IIKaJJaMH Yci o6cTexxeni I'pyna 1 I'pyna 2
Me (25%;75%) (n=120) (n=84) (n=36) P
Bacamonynkmogi wikanu
Binb (Pain—PA) 25 (8.,3;41,7) 25 (8,3; 50) 12,5 (4,2; 25) | 0,002
Kogranns (Swallowing — SW) 100 (58,3; 100) | 100 (41,7; 100) | 100 (100; 100) | 0,899
IIpoGnemu 3 3ybamu (Problems with teeth — TE) 33,3 (0; 58,3) 33,3 (0; 66,7) 16,7 (0; 50) 0,091
Cyxictb y poTi Ta junka cnuia (Dry mouth and sticky saliva— DR) 7,7 (0; 50) 16,7 (0; 66,7) 7,7(1,7;,7,7) 0,977
[Ipo6emu 3 HIoxoM Ta cMakoM (Problems with senses — SE) 11,8 (6,4; 11,8) [ 11,8 (11,8;16,7) [ 6,4 (6,4; 6,4) [<0,001
[IpoGnemu 3 MmoBieHHsM (Speech problems — SP) 3,6 (0; 20) 13,3 (0; 20) 3,6 (3,6;3,6) | 0,027
Crpwuiiasittst 00pasy Tina (Body image — BI) 20,6 (16,7; 33,3) 20,6 (20,6; 33,3) | 10,3 (10,3; 16,7) | <0,001
XapuyBaHHs B colliajibHUX cuTyanisx (Social eating — SO) 14,2 (3,2; 16,7) | 14,2 (14,2; 25) 3,2(3,2;3,2) [<0,001
CekcyanpHicTh (Sexuality — SX) 5,9 (0; 5,9) 5,9 (5,9;5,9) 0(0; 0) 0,061
[Ipo6nemu 3 miaeueM (Shoulder problems — SH) 5,9 (5,9;10,3) 5,9(5,9;5,9 110,3(10,3;10,3)]<0,001
TIpoGemu 3i mkiporo (Skin problems — SK) 8,8 (8,8; 16,7) 8,8 (8,8;16,7) 7,7(1,7;,7,7) 0,056
TpuBoxHicTh (Anxiety — AX) 50 (33,3; 66,7) | 50(33,3;66,7) | 50(33,3;66,7) | 0,808
OQOHONYHKMOSI cyouxanu
Binkpuanus pora (Opening mouth — OM) 27,5 (27,5, 33,3) | 27,5 (27,5, 66,7) | 10,3 (10,3; 33,3) [ <0,001
Kamrens (Coughing — CO) 13,7 (13,7, 33,3) | 13,7 (13,7; 13,7) | 12,8 (12,8; 33,3) [ 0,051
Corrianphi KoHTaKTH (Social contact—SC) 5,9 (0;5,9) 5,9(5,9;5,9) 0(0;0) <0,001
Ha6psik mui (Swelling in the neck — SN) 27,5 (27,5, 33,3) [ 27,5 (27,5, 66,7) | 10,3 (10,3; 10,3) | <0,001
Brpara Baru (Weight loss — WL) 9,8 (5,1; 9,8) 9,8 (9,8;9.,8) 5,1 (5,1;5,1) 0,026
IIpo6iemu 3 3aroenssiM pad (Problems with wound healing— WO) 5,9 (0; 5,9) 5,9 (5,9;5,9) 0(0; 0) <0,001
Hesponoriuni mpooiemu (Neurological problems — NE) 7,8(7,8;17,9) 7,8(7,8;7,8) 117,9(17,9;17,9)[<0,001

[pumiTka: p— po30iXKHOCTI MK IpyHaMy MOPiBHSIHHS 3a KpUTEpieM

100

Masnna-Yitsi (U).

90

il

80

70

——

60

50 -

A
\
\

40 -

30 -

20 +—

O T T T T T T T T T

A

PA SW TE DR SE SP BI

==@=ig, Yac NiKyBaHHA

[
T T T BN

\
X
4

[ 4
B B T

T T |

=fll—uyepe3 3 micaui

SO SX SH SK AX OM CO SC SN WL WO NE

yepes 6 micAuis

Pucynox 1. Y3arajabHenuii npoinb sKocTi KUTTA ycix odcTe:keHHX XBOpHX Ha pak porornorku III-IV crapii 3a moayaem EORTC QLQ-

H&N43 (menianu 6aabHoi ouinku Ta 95% /11 meniann).

Ipumitka. [TozHadenns mikan qus. y Taom. 2.

VY narieHTiB 2 Tpyny BU3HAYAIKCS OB TPYAHOLI
3 Xap4yBaHHSM B COLAJIbHUX CHUTYAIlisX, BUIIUHA piBEHb
TPUBOXKHOCTi, BOHM 4YACTIIlle CTHKAIOTHCS 3 KalllIeM,
HaOpsKOM IIMi, HEBPOJOTIYHUMH TpodieMamMH Ta
mpobJIeMaMH 13 3aroeHHsIM paH Ta miedeM (p<0,05).
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3aranbHU aHaji3 pPe3ysbTariB 3a IIKAJaMH MOJYJs
EORTC QLQ-H&N43 nokasye, 110 4epe3 6 MiCsIiB Mmicis
niKyBaHHs xBopi Ha pak portormiorku III-IV craxpii mamu
JIOCHTh HHU3bKI TOKAa3HUKHA OOJI0, Ta IHIIMX CHMIITOMIB
npu  30epexeHHi, xo4a i cyrreBoMy 3HMkeHHi (p<0,001)
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npoOjeM 3 KOBT@HHSM, IO € XapaKTepHUM JyIsl L€l
narosiorii. Bu3Ha4Yanocst CyTTeBe IIOKpALICHHS SKOCTI
KHUTTS yCiX OOCTEeKEHHX XBOPHX, IO € CBiTUCHHSIM
e(eKTUBHOCTI 00PaHOTO MiIXOMY IO BH3HAUCHHS CTpAaTerii
JIKyBaHHS Ta MOKa3HUKOM Horo edexruBHOCTI. [TopiBHIHO
3 2-M OOCTEXEHHSIM CIIOCTEPIraeThCsl MOKpPAIICHHS 3a
BCiMa IIKaJaMHU cepell YCix OOCTeKESHUX 3a BHKIIFOUCHHSIM
npoOieMH 31 IIKIPO, TPUBOXKHICTIO, BIIKPUBAHHAM pOTa
Ta KaluleM, 3a SIKUMH OL[IHKH HE 3MiHHUJIHCSL.

OOcrexeHi 30BCIM HE BIIYyBaJIM HISKMX MHpoOIeM
3 BIOQUYTTSAMH, MOBJCHHAM, BIIKPHBaHHSAM  pOTa,
CIIPUAHATTAM 00pa3y Tijia, 3 IUIeYeM, KalllieM, COIiaTbHAME
KOHTaKTaMH, HAOPSIKOM IIIHi, BTPATOIO Bard, 3arOEHHSAM PaH
Ta mpoOieM HeBpooriyHoro xapakrepy (Puc. 1).

VY mamientiB 2 Tpymm dYepe3 6 MiCAILIB TiCIA
JiKyBaHHSI 30epiraloTbcsi BHUILI ITOKa3HUKU IpoOieM i3
XapuyBaHHSIM B COLUQJIBHHUX CHTyalisX, TPHBOXHOCTI
Ta npobiaem 3i mkiporo (p<0,01 mopiBHsiHO 3 1 rpymoro),
110 BKa3y€ Ha Pi3HMIIO y BIUIMBI JIKYBaHHS Ha MAlli€HTIB
pi3HUX TpyI, 30KpeMa IOBIOCTPOKOBI (yHKIiOHATBHI
poOIeMH TIpH OiIBII IHTEHCUBHOMY BTPYYaHHI.

€IuHUA  CUMIOTOM, SKHA CYTTE€BO KIIHIYHO Ta
CTaTUCTHYHO TIABUINUBCS Cepel YCiX OOCTEeKCHUX
Ta B 000X Tpymax IOpIBHAHHS — L€ TPHBOXKHICTH,
30UIbIIEHHST 5IKOI MOXKE OyTH TMOB’si3aHE HE TLIBKU

3 XBOpOOOIO, a ¥ 3 HASBHUMHU COI[IaJIbHO-CKOHOMIYHUMU
oOcraBuHaMHM, BiliHOIO Ta i1 HacmiAKaMu IS HACEIEHHS
tomo. OJHAK II¢ BKa3ye Ha HEOOXIJHICTh IMiJABHIICHOT
yBaru JiKapiB JI0 TNCHXOCOILIaJbHUX aCIEKTIB Mepediry
XBOpOoOM TIpM JIiKyBaHHI Ta peaOimitaiii XBOpHX Ha
paK poTOIIOTKM y mi3HiX crafisx. Came 3 BHCOKOIO
TPUBOXKHICTIO TOB’si3aHe  30UIbIIEHHS MmpooieM i3
XapyyBaHHSIM B COILIaJbHUX CHUTyaUisix y 2-i rpymi
(xoedinient kopensuii Criipmena r =0,65; p=0,007).

AHami3 KOpeIMIiHHUX 3B’S3KIB MK IIKaTaMd
monyass EORTC QLQ-H&N43, BusHaueHuMu 3a
maanMu obctexkeHHS SIDK XBOpWX Ha pak pOTOITIOTKH
M-IV cranii mokazas (Puc. 2), mo HaWOLIBII MOTYXHO
BOHH TMPOSBISIOTHECS TiJ Yac JIKYBaHHA 1 IOCTYIOBO
3MCHIIYIOTBCS Y TMOHANBIIOMY, OCKUIBKH TMAIlieHTH
BiYyBaIOTh TMOTY)XHU{ BIUIMB IHIOUX, HEMEIUIHHUX
(akTopiB yepes 3 Ta 6 MICSIIB MiCIIA TiIKyBaHHS.

Mkamm 5K 3a momynem EORTC QLQ-H&N43
KOPEJIOIOTh MDK COOOK IEPeBaXKHO CHIbHUMH Ta
cepenHpoi CHiIM 3B s3kamMu.  HalCHubHIII  3B’SI3KH
BUSIBIIEHO MDK TIOKa3HMKaMH COL[aIbHUX KOHTAKTIiB
i cekcyampnocti  (r=0,91; p<0,001); couianbHUX
KOHTaKTiB 1 mpobnemn i3 3aroennsM pan (r=0,83;

p<0,001); npobieM i3 3aro€HHSIM paH 1 CEKCyaJbHICTIO
(r=0,83; p<0,001).
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Pucynok 2. Marpuusi kopeasiniiHux 3B’°a3kiB Mixk mkajgamu moayiss EORTC QLQ-H&N43, pusHayeHnmu 3a JaHumMu odcrexenns K

XBOpHX Ha pak pororiaorku III-IV cranii mix yac JikyBanns.

IMpumitka. [To3nadenns mkan qus. y Ta6m. 2

Skicte xuTTa 3a mkamamu moxyias EORTC QLQ-
H&N43 ne 3anmexana Bi BIKO-CTaTeBHX XapaKTEPUCTHK
3pOTOBIJIOCTI PaKy, HAsIBHOCTI MeTacTas3iB y nimoBysnax,
ekcrpecii p53, romosurotroi nenertii CDKN2A (p>0,05).

Haii0inpiry — KiIbKICT — KOpPEJSIIMHUX 3B SI3KiB
3 mokasHukamu S1)K cepen OiomapkepiB MaB peryisiTop
KIITHHHOTO LMKy p27: Kopemsuii 3 mpobiemamu
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3 moBoto (r=-0,68; p=0,001); 3 pisaem 6omo (r=-0,51,
p=0,007); 3 mpobnemamu 3 HIOXOM Ta cMakoM (r.=—0,50,
p=0,024); 3 wmHesponoriuaumu mnpobiaemamu (r= —0,49,
p=0,028); 3 obpazom Tima (r= -0,45, p=0,048) Ta
npoOieMaMy 13 XapuyBaHHSM B COIIQJBHHUX CHUTYallisiX
(r= 0,45, p=0,047). J[lexinpka MeHIIE CTaTUCTUIHO
cyTTeBUX Kopessiniid BusHawanocs st EGFR (xopemsiii
3 mpobJIeMaMy 3 HIOXOM Ta cMmakoM (r=—0,46, p=0,043) ta
cekcyanbHicTio (r=-0,46, p=0,043)) Ta Ki-67 (xopemsuii
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3 cyxicTio y pori (r=-0,60, p=0,006) Ta cekcyanbHicTIO
(r=-0,49, p=0,029)).

TpusMm KyBaJbHOI MYCKYNaTypH, SIKAi OyB HasBHUM
y 7 xBopux 3 1 rpymn (8,3%) ta 8 (22,2%) —3 2 rpymn
(p=0,035), xopemoBaB 3 BinkpusaHHaM pora (r=0,44,
p=0,013) Ta npobnemamu 3 MoBnerHM (r,=-0,40, p=0,028).

AUCKYCIA

SIKICTh JKUTTS TAIIE€HTIB i3 PakoM TOJIOBH Ta Ui
MOTIPIIYEThCS OIpa3y IWICHsA JIKYBaHHS, 3 IOCTYIIOBHM
NOBEPHEHHSIM JI0 TIOYaTKOBOTO DiBHs NPHOJIU3HO uepe3
12 wmicsmiB micas teparmii. J{OCHiHUKaMU HMPOBOAATHCS
ouinku 52K Ha mouarky JiKyBaHHS, SIK 1e Oyno 3po0iIeHo
1 HaMu, Ta 3IIHCHIOIOTHCS TUHAMIYHI IPOCICKTHBHI
crocrepexenns yepe3 1, 3, 6, 12, 18 wmicsamis, 2 Ta 3
poku micnst JikyBaHHs. Haifuacrime 3acTocoByeThCs
OIUTYBAJIBHUK SIKOCTI JKUTTSI €Bporelchkoi opranizamii
3 JIOCIiJPKeHHS Ta JIiKyBaHHs paky [1, 8,9, 11, 12].

OOcTexxeHHS TAIl€HTIB camMe depe3 3  MicAmi
00OyMOBJICHO JaHUMHU JOCTI/KCHb, SKi CBIIYaTh IIPO
MOTIPIICHHS HU3KU IMOKA3HUKIB SIKOCTI XKHUTTS caMe B ek
mepion [5, 6]. Y HamoMmy JOCITIKEHHI MiATBEPIKSHHSIM
LBOTO € CIIOCTEPEKEHHS, 10 y Lei Iepiof y MNamieHTiB
BiJI3HAYAIOCS TOTIPIICHHS ITOKA3HHKIB SKOCTI JKHUTTH,
Takux sK (isnuyHe QyHKIIOHYBaHHS, OUTh 1 mpoOremMu
3 koBTaHHAM. Li pe3ynpraTH y3roKYHOTBCA 3 IHIIUMU
JMOCIiDKeHHAMU [5, 6, 9, 11], sSKi TakOX TMOKa3ylOTh, IO
came 4epe3 3 MiCsI micis JIKYyBaHHS Mali€eHTH MOXYTb
BiIYyBaTH HAHOUNBINIMN HETaTHBHUN BIUIMB Ha SKICTh
KHUTTS, 30KpeMa yepe3 1o0i4Hi eexTH JiKyBaHHsS. Takum
YUHOM, CaMe el IMepiof € KPUTUYHUM JJIs OIlIHKU Ta
KOpeKwii JiKyBalbHOI cTparerii ¥ HaJaHHS JOJNATKOBOi
MIATPUMKH TarlieHTaM. [IOKa3HWKH IIKaIA CHMIITOMIB
MTOKPAIIYIOThCS a00 CTAOTh CTa0LIBHUMU uepe3 24 MicsIi
[11] abo 36 micsmiB micus dikyBaHH [8, 9].

JlocmigHMKN BU3HAYAIOTH, IO CEPEAHE 3HAYCHHS
AKOCTI JKHUTTA TIALi€HTIB i3 pakoM pPOTOIIIOTKH 3a
KOMITOHEHTaMH  (Pi3UYHOTO 1  COIiaJIbHO-eMOLIHHOTO
3I0pOB’S. TPOXH BHIIE CEPETHBOTO pPIiBHA OLIHOYHOI
mKaimd 1 Maibke He BIAPI3HAIOTBCSI, NPH [HOMY
3HAXOMATHCS B CWJIBHIM TO3WTHBHIN Kopemsmii [2, 5].
BigsnagaeTbcst 3HMOKEHMH CTaH €MOILHHOI, coIiaabHOL
Ta TICUXOJIOTIYHOI SIKOCTI XKUTTA y THX, XTO TIEPEXKHUB PaK
pOTOTIOTKH. 3i 30UIBIIEHHSAM YaCTOTH 3aXBOPIOBAHHS,
nos’si3anoro 3 BIIJI, sk mpaBmimo, y MONOOMHX Ta
3IOPOBIMINX IMAII€HTIB, IICHXOCOIIaNbHI CKIIAZ0BI CTAalOTh
KITIOYOBOIO TIPOOJIEMOIO SIKOCTI KHTTS i€l KaTeropii
xBopux [12].

Ha ripmi pesynbraty KOMIIOHEHTIB COLiaJIbHO-
€MOILIHOTr0 37I0pOB’sl MOpIiBHAHO 3 (izuyHUM cepamu
Ipu paKy y pOTOBiii HOpoXXHMHI BKasyloTb Dzebo S.,
Mahmutovic J., ta Erkocevic H., sxi 3a3Hauarorh, IO
HalOlIbIIl MpoOeMH XBOPHX IMOB’SI3aHi 13 HACTPOEM
ta TpuBoroio [4]. ITomiOHi pe3ymbTaTé OTpUMAaIH i MH,
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y HAIIOMY JOCJI/DKCHHI PECHOHICHTH BiI4yBaJId BEJIHKI
po0IEeMH 3 TPUBOTOIO.

Ha rtenepimmHiii 9ac BifCYyTHI NMEpeKOHJIHBI JOKa3x
mono aerepminant SIK y mamieHTiB i3 pakoM TroJIOBH
ta mmi [3]. Cepen YMHHHKIB, IO BIUIMBAIOTh HA SKICTh
JKUTTSI XBOPUX Ha PaKk POTOTNIOTKH 1HIIUMH JIOCHiTHUKAMH
Oy/i0 BW3HAYEHO BIUIMB MNPOTPECYBaHHS 3aXBOPIOBAHHS
i crari (SIK € ripmoio y XIHOK) Ta HE BHSIBICHO
BIUIMBY CynyTHbOI marosorii [2, 5]. SIKicTb XUTTS Mae
HIDKYMH TTOKAa3HWK Y MAIi€EHTiB CTapIINX BIKOBHX TPYII,
3 HU3BKUM pIiBHEM JIOXOXy, Mi3HBOIO CTadi€l0 paKy Ta
HAsBHICTIO CHMIITOMIB TpHBOTM Ta/abo nempecii [1].
[Migkpecnroerbes, mo xBopi [II-IV cramii 3a3HAIOTH
Oinpiioro moripureHHs mokasHUKiB - SIDK  mopiBHsHO
3 XBOPHMH Ha IMOYaTKOBHX cTafisx [1, §8].

Huska nocmimpkeHb TpHUCBAYyBajacs  BHBYCHHIO
Xapaktepy BTpy4aHb Ta Tepamii Ha SIXK xBopux Ha pak
poromtotku [2, 8]. Jobpe Bimomo, mo BIlJI-acormiiioBanmit
paK pPOTOIIOTKM Ma€ Kpallui IPOTrHO3 1 Jesiki aBTOpH
OITUCYIOTh KpaIy SIKICTh KUTTS IPH TAKMX HOBOYTBOPEHHSIX.
OnHak TOTAIBHOI ONHOCTAMHOCTI MO0 JAHOTO HHTAHHS
Hemae 1 kpamii nokasHuku SIOK npu opodapuHreansHux
KapIuHOMaxX, acorioBannx 3 BIUI mommam d9acto
OB’ A3yI0Th CaMe 3 XapaKTepoM MEJUYHUX BTpy4YaHs [8§].

OTpuMaHi JaHi CBigYaTh, IO IMOKA3HUKH SIKOCTI
XKUTTA MOXKYTh OyTH BaXJIMBUM 1HIUKATOPOM e(heKTHBHOCTI
MYJIBTHKOMIIOHEHTHOTO JIIKyBaHHS, a TaKOX JOIOMAararoTh
BU3HAYMTH Ti cdepw, Je TalieHTH NOTPeOYIOTh
IHAWUBIMyaNbHOI  MATPUMKH, IO  KOPECHOHIYETHCS
3 pe3ysbTaTamMy i iHIIUX JOCITIJHUKIB [4].

Kopemsauii Mixk pi3HUMH LIKajJaMu SIKOCTI >KHTTS
Ta KITIHIKO-MOP(OIOTITHUMHI XapaKTepUCTUKAMHU
XBOpUX BKa3ylOTh Ha CKJIAJHI 3B’SI3KM MIX JIKYBaHHSM,
Mporpeciero XBOpoOW Ta ii BIIMBOM HAa Pi3HI aCMEKTH
SIKOCT] JKHTTS, IO HMOTPiOHO BPaxoBYBaTW INpH po3poOIi
MepCOHAI30BaHMX IMIIXOAIB JI0 JIKyBaHHs 1 peaOimiTanii
TMIAIIEHTIB 3 PaKOM POTOTJIOTKH.

Mu BHU3HAaEMO JIeKilbka OOMEXEHb y HAIIOMy
nociipkeHHi.  Ockimbku  1e  Oylno  IPOCHEKTHBHE
IOCIIKEHHS, YYaCHUKIB HE PO3MOMIISUIA BUIIAIKOBUM
YMHOM I10 TPYyNax JIKyBaHHS MUl TOPIBHSHHSA PI3HUX
JIKyBaJbHUX CTPATETii, 0 MOKHA OyJ0 3p0oOUTH JinIIe
i 9ac PaHJAOMIi30BAaHOTO NOCIKCHHS. MU OIiHIOBAIH
BiJlasieH] pe3ynbTraTH yepe3 6 MICALIB MiCIs JIIKyBaHHS,
X04Ja HHU3Ka JOCTIIKEHb ONEPYIOTh KiHIIEBUM TEPMIHOM
JUTS OLIIHOK Yepe3 24 abo 36 MicsmiB. Metoau JiKyBaHHS
Oynu He30alaHCOBAaHMMHM MDK TpyHaMH JIKyBaHHS,
OCKUIBKM PaK Ha M3HIX CTadiiX 4acTo JIKYIOTh OUIBII
arpecMBHUMH METOIaMH, 110 MOYKE MPU3BECTHU JI0 TipIINX
pe3yNbTaTiB  SAKOCTI JKUTTA. [lamieHTH CcTHKaroThes 31
3HQUHUM EMOLIIHHUM CTPECOM 1 OOMEXEHHSIMH Yacy,
OB’ SI3aHUMH 3 3aXBOPIOBAHHSIM, II0 MOXe O0OMEKyBaTH
iX 3MATHICTH MIOMO YYacTi y JOCTIKCHHI Ta BIUTUBATH Ha
iX CIpUHHATTS (PyHKIIOHYBaHHS.
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BUCHOBKH

HaitBaxnmuBimumu  npobnemamu  SIDK  mig  wac
JIIKYBaHHSI XBOPHX Ha paK POTOIVIOTKHM y MI3HIX CTamisx
Oyiau TpPYIOHOINI 3 KOBTAaHHSIM, TPUBOXKHICTE Ta Oijb,
3 PO30DKHOCTAMH MiX TpyllamMH 3a BHJIOM JIIKYBaHHS
LIOJI0 IHTEHCUBHOCTI Ooto, sika Oyna Bumiow y 1 rpymi
OJHOKOMIOHEHTHOTO JikyBanHs (p=0,002). HaiimeHiue
MalieHTiB  TypOyBaiM TpOOJIEeMH 13 CEKCYallbHICTIO,
CcolliaJIbHI KOHTAKTH Ta 3arOEHHS PaH.

UYepe3 6 MicsIiB Micis JIKyBaHHS TMAI[iEHTH Mald
HU3BKHU PiBeHb CHMIITOMIB, X04a JesKi XBOpi (0coOmmBO
B Tpymi 2 KOMIUICKCHOTO JIiKyBaHHs) BCE IIE CTHKAIUCS
3 mpo0OeMaMH, OB’ I3aHUMH 3 KOBTaHHSM, TPUBOXKHICTIO,
XapuyBaHHSM B COIIAIbHUX CHTyalisX Ta iHIIAMHU
ACTIEKTaMH SIKOCTI JKUTTS. Yepes MmiBPOKY MICIIs JTiKyBaHHS
xBopi Ha pak portornorku III-IV craxmii He BiguyBamu
npoOJeM 3 KanuieM, coliaJbHUMU KOHTaKTaMH, HaOpsSKoM
LK1, 3aTOEHHSIM PaH Ta HEBPOJIOTIYHUX MPOOIeM.

[MauieHTty, siKi OTPUMYBaJIM KOMIUIEKCHE JIIKYBaHHS
(rpyma  2), 3arajoM Maid Kpaml ITOKa3HHKH SKOCTI
KHUTTS Yy KOPOTKOCTpOKOBoMy mepiomi (3  micsi)
micns JIiKyBaHHS TOPIBHSIHO 3 THMH, XTO HPOXOAUB
MoHoteparito (rpyma 1). I{e Moxe OyTH MOB’sA3aHO 3 TUM,
0 KOMOIHOBaHE JIKyBaHHS, SIKe BKIIOYAaE XipypriuHe
BTpYYaHHsI, TIPOMEHEBY Teparito Ta/abo XiMioTepario,
3a0e3neuye OUIbII KOMIUIEKCHHUH MigXig 0 O0poThOu
3 MyXJIMHOIO, 3HWKYIOYH PU3HK PELUAUBY Ta IOCHIFOIOYN
e(eKTUBHICTh JIiKyBaHHs. BomHouac, y mami€eHTiB rpynu
KOMIIJIGKCHOTO JTIKYBaHHSI BHSIBJIEHO OIJbLI BHUCOKI PiBHI
TPUBOXKHOCTI, 1[0 MOXKE CBIYUTH MPO BIUIUB IHTEHCHBHOT
Teparii Ha ICMXOSMOIIHHUI CTaH MAIli€HTIB.

VY namieHTiB i3 pakoM pPOTOIVIOTKH BHSIBIECHO
CHJIbHUH B3a€MO3B’SI30K MK IICMXOCOLIQJIbHUMHU Ta
(GI3MYHUMHE acTIeKTaMH SKOCTI JKUTTA. EMomidHWi cTaH
TICHO TOB’sI3aHMH 13 (I3MYHMMH TpoOIeMaMu, TaKUMHU
SK 3arO€HHS paH 1 COLaJibHI KOHTAKTH, IIO MiJAKPECIIOE
Ba)XJIMBICTh KOMIIJIEKCHOTO MIIXOAY JIO JIIKyBaHHS, SIKHHA
BpaxoBy€ SIK IICHUXOCOLiaJibHI, Tak 1 (i3uuHi morpedu
Mali€cHTIB.

Pesymeratn  mOCHiKEHHS TOKa3aJk, IO BHCOKI
piBHI perymaTopa KIITHHHOTO IWMKIYy p27, peremnTopa
eninepmanbpHOro (akropy pocry EGFR Ta Ki-67 dacto
ACOITIOIOTECS 3 TIOTIPIICHHSAM SKOCTI JKUTTS y TIAII€HTIB

3 pakom porontotkd III-IV craxpii. CyTTeBOro BIUIUBY
BI1JI-crarycy Ha SKICTb KHTTS XBOPUX HE OyJI0 BU3HA4YEHO.

OOpanmii migxim OO0 JIKyBaHHA HA  IACTaBi
KOMIUTIEKCHOTO ~ KJTiHIKO-MOP(OJIOTIYHOTO OOCTE)KECHHS Ta
II'X mocmipkeHs MPOJEMOHCTPYBAaB CBOIO €(DEKTHBHICTE.
e minTBepmKyeThCs 3HAYHUM TOKPAIICHHSAM SKOCTI JKHTTS
MAMIEHTIB depe3 6 MICSMiB TICIA JIKYBaHHS, 30KpeMa
3HIDKCHHSIM OOJTIO Ta MOKPAIICHHSIM 31aTHOCTI KOBTATH.

Ilepcnexmueu nooanvuiux oociocens
BKJIIOYAIOTh ~ pO3pPOOKYy  IHAWBIAyambHUX  MIJXOJIB
0 JIiKyBaHHS Ta peabimiTaiii TAamieHTiB 3 pPakoM
POTOTJIOTKH, 30KpeMa 3 ypaxyBaHHSIM BiKYy, CTaTi, CTaimii
3aXBOPIOBaHHS, CymyTHix mnarosorii Ta BIIJI-crarycy.
OkpeMy yBary CiIiJ MNOPUAUIATA TICHXOCOMIAIEHUM
acrmekTaM SKOCTI XKHUTTA, 30KpemMa po3podi eheKTHBHUX
MiIXOMiB N0 KOpEeKIii TPUBOXKHOCTI Ta TOMIMIICHHS
E€MOI[IMHOTO CTaHy TAIli€HTiB, BPAaxOBYIOYM BILIUB
IHTEHCUBHUX METOIIB JIIKyBaHHS. Ba)XIMBUM HANPSMKOM

€ TaKoX OIlIHKA BIUIUBY  COIiaJIbHO-€KOHOMIYHHUX
(akTopiB, SAKi MOXYTh BIUIMBATH HA SKICTb JKHTTS
MaI[ieHTiB, Ta pO3poOKa mporpamM MiATPUMKH IS

3MCHIICHHA X HCTaTUBHUX BILIMBIB.

AOTPUMAHHA ETUMHUX HOPM

Hocnimkenns Oyno moromkeHo Kowmiciero 3 muTaHp
Oiomenmmunoi eruku JJJAMY, sko mpoBoamiacs
mepeBipka HOro BiIMOBiTHOCTI mpuHIMIAM [ eIbCiHCHKOT
nexnapanii (nmpotokon 3acizanas Ne 9 Bix 26.10.2021 p.)
1 TpOBOAMIIOCS TpPH OTPUMaHHI iH(pOPMOBaHOI 3roau
MAI[IEHTIB HA YYacTh Yy MOCHIDKCHHI. YYacCHHKH Malli
IIPaBO BIMOBHUTHUCS BiJ ydacTi Ha OyIb-SKOMY eTarli
06e3 TMOSCHEHHS TPHYMH. Y BHIAJAKY JOCIIPKECHHS
3 HENOBHOJITHIMH abo ocobamMu 3 OOMEXKEHOIO
Ji€31aTHICTIO, iHpOPMOBaHY 3roJly OTPHMAaHO Bij IXHIX
3aKOHHUX IIPEJICTAaBHUKIB.

®IHAHCYBAHHSA TA KOHONIKT IHTEPECIB

JlocmimKkeHHsT ~He  Ma€  30BHIIIHIX
¢inancyBanns. KoH(IIKT iHTEpeciB BIACYTHIH.

JOKepet

BHECOK ABTOPIB

Paxmanos Bacid Barid ormu* *
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Abstract

ASSESSMENT OF FUNCTIONAL OUTCOMES OF TREATMENT IN PATIENTS WITH STAGE Ill-IV OROPHARYNGEAL CANCER
Vasif V. Rakhmanov

Dnipro State Medical University, Dnipro, Ukraine

Introduction. Quality of life (QoL) studies in patients with oropharyngeal cancer can assist in formulating targeted
treatment plans, optimising patient care, and improving follow-up strategies.

Aim. To conduct a dynamic prospective study of the quality of life in patients with stage I1I-IV oropharyngeal cancer,
focusing on assessing long-term functional treatment outcomes.

Materials and methods. A comprehensive study involved clinical and morphological examinations, pathohistological
and immunohistochemical analyses of selected biopsy samples, and QoL assessments in 120 patients with stage
I1I-1V oropharyngeal cancer (T3-4N0-3MO0-1). These patients underwent inpatient treatment at the ENT-2 (oncology)
department of the Dnipropetrovsk Regional Clinical Hospital named after I. I. Mechnikov, Dnipropetrovsk Regional
Council, between 2018 and 2023. QoL was assessed at three time points: during treatment, and 3- and 6-months post-
treatment, by bioethical principles and using the EORTC QLQ-HN43 questionnaire module. Statistical analysis was
performed using Microsoft Excel (https://www.microsoft.com/microsoft-365/free-office-online-for-the-web) and R
Commander (version 4.2.1 - https://www.R-project.org).

Results. Patients who underwent comprehensive treatment (surgery, radiation therapy, and/or chemotherapy)
demonstrated better short-term QoL outcomes 3 months post-treatment compared to those who received
monotherapy. However, these patients also exhibited increased levels of anxiety. By 6 months post-treatment, all
patients experienced significant improvements in QoL, including reduced pain and improved swallowing function.
Comprehensive treatment, including surgery, radiation therapy, and/or chemotherapy, was more effective in achieving
short-term QoL improvements than monotherapy. Despite elevated anxiety levels, the treatment strategy showed an
overall positive impact on both functional and psychosocial aspects of patients’ QoL.

Conclusions. The selected treatment strategy, grounded in comprehensive clinical and morphological examinations
and immunohistochemical analyses, proved to be effective. This was evidenced by significant improvements in QoL,
particularly in terms of pain reduction and swallowing function, observed 6 months post-treatment.

Keywords: oropharyngeal cancer, squamous cell carcinoma, immunohistochemistry, cancer treatment, quality
of life, European Organization for Research and Treatment of Cancer questionnaire EORTC QLQ-HN43, anxiety
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MORPHOLOGICAL CHANGES IN TOOTH DENTIN AT VARIOUS STAGES
OF ABRASION AND THEIR IMPACT ON THE CHOICE OF ORTHOPEDIC

TREATMENT

Mykola M. Maliuchenko', Petro A. Hasiuk? Anna B. Vorobets? Tetiana I. Dzetsiukh? Dmytro D. Kindiy', luriy A. Gasiuk’,
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'Department of Propedeutics of Orthopedic Dentistry, Poltava State Medical University, Poltava, Ukraine
2Department of Orthopedic Dentistry, I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine

Abstract

Introduction. The severity of orthopedic treatment of patients with pathological abrasion of hard dental
tissues is due to the progressive development of abrasion, an increase in the free interocclusal space,
a decrease in the interalveolar distance and the size of the lower part of the face. The microstructure and
microelement composition of hard dental tissues reflect complex processes associated with age-related
and pathological conditions in the body.

Aim. In view of the above, the objective of this study was to study the morphological changes in tooth
dentin with different degrees of abrasion and their influence on the choice of orthopedic treatment.
Materials and methods. The study of the enamel and dentin structure features was carried out on thick
and thin tooth sections. The sections were then stained with the SHIK reaction followed by additional
staining with alcian blue. Histochemically stained types of dentin are studied at different magnifications in
reflected rays (epicyroscopy).

Results. It was established that replacement dentin is formed both due to different degrees of
mineralization of dentinal tubules and adjacent intertubular dentin. The latter determines the progression
or extinction of the pathological process and can be determined by histochemical staining. We have
established that the so-called «dead zone» in the third degree of pathological abrasion of regular dentin
is constantly adjacent to a well-defined predentin zone. The latter is characterized by the presence of thin
SHIK-positive fibers, tangentially located to the dentinal tubules. Sometimes minicracks are adjacent to the
dead zones of dentin, located tangentially to the dentinal tubules, which indicates necrobiosis phenomena.
Conclusions. It has been established that at the third degree of pathological abrasion, significant tissue
restructuring of the pulp and the formation of denticles in it are observed, partially or completely blocking
the lumen of the tooth cavity. In the preserved areas of the pulp, necrobiotic processes are noted and
obliteration of the root canals occurs due to excessive deposition of lime salts. Teeth with the third degree
of pathological abrasion are not suitable for prosthetics without appropriate therapeutic and orthopedic
preparation due to the development of pronounced organic changes in the pulp and hard tissues of the tooth.

Keywords: pathological abrasion, SHIK-reaction, replacement dentin, denticles, orthopedic treatment

INTRODUCTION

Difficulties in orthopedic treatment of patients
with pathological abrasion of hard dental tissues are
determined not only by the type and degree of abrasion,
but also by accompanying deformations of the dental
arches, changes in the nature of the bite and a decrease
in its height, and changes in reflex pathways within the
masticatory apparatus [1, 2].

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

The uncompensated form of increased abrasion
of hard dental tissues is characterized by progressive
development of abrasion, an increase in the free
interocclusal space, a decrease in the interalveolar
distance and the size of the lower part of the face [3, 4].
The disease is accompanied by functional disorders in
the temporomandibular joint, masticatory muscles and
functional overload of supporting teeth periodontium
[5, 6]. This dictates the orthopedic treatment approach
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for patients with a generalized uncompensated form of
increased abrasion of hard tissues [7, §].

The microstructure and microelement composition
of hard dental tissues reflect complex processes associated
with age-related and pathological conditions in the body.

The main mass of the tooth is dentin (substantia
eburnea), a tissue related to bone, but different from it in
two respects [9, 10].

Dentin is made up of mineralized intercellular
substance, penetrated by numerous dentinal tubules. The
diameter of dentinal tubules is 3-5 um, and the distance
between adjacent tubules is 8-10 pm. The tubules
penetrate the dentinal matrix from the pulp to the enamel-
dentine junction, decreasing in diameter along the way.
They are always oriented perpendicular to the surface of
the pulp chamber and the enamel-dentine border [11, 12].

Hasiuk A. and Kostyrenko O. in their works
[13, 14, 15] asserts that with physiological abrasion of
enamel, primary replacement dentin is formed in the pulp
chamber, with pathological abrasion of enamel, secondary
replacement dentin is formed, with deep caries, tertiary
replacement dentin is formed. Primary replacement dentin
is characterized by the presence of clearly defined parallel
dentinal tubules, the diameter of which narrows as they
reach the predentin. The author draws attention to the
fact that the course of the dentinal tubules in an oblique
direction is crossed by Owen’s lines. They represent
areas of more mineralized intratubular dentin. Primary
replacement dentin is microscopically characterized by
uniform proliferation of odontoblasts into the lumen of the
dentinal tubules and zones of biomineralization of Owen’s
dentin. Secondary replacement dentin is manifested by
uneven proliferation of odontoblasts and the formation
of dentinal processes that do not penetrate the space
of the dentinal tubules. Tertiary replacement dentin is
characterized by uneven proliferation of odontoblasts, due
to which a structure is formed in which both the bodies
and processes of odontoblasts and connective tissue of
different degrees of maturity are located [16, 17, 18].

At present, the data of experimental study of lesions
of hard dental tissues, their morphological and histological
structure have been significantly expanded [19, 20, 21].
Study of the structural features of hard dental tissues will
allow to propose new approaches to solving the issues of
prevention, diagnostics and treatment of dental lesions
in pathological abrasion [22, 23]. The introduction of the
latest histochemical research methods allows us to clarify
the nature and localization of pathological processes in
diseases of the dental system [24, 25].

AIM

That is why the aim of this work was to study the
morphological changes in tooth dentin with different degrees
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of abrasion and their influence on orthopedic treatment
choices.

MATERIALS AND METHODS

The study was conducted at the 1. Horbachevsky
Ternopil National Medical University and Poltava State
Medical University.

The study of the enamel and dentin structure features
was carried out on thick and thin tooth sections. We used
teeth of the upper and lower jaws, removed for orthodontic
reasons and due to pathological abrasion. Thick sections
were obtained by cutting extirpated teeth fixed for two weeks
in a 10% solution of neutral formalin. The resulting samples
were polished and then rinsed in running water. Thin sections
of teeth were obtained from thick sections by polishing in
diamond paste. In this case, thick sections were first cut
to a thickness of 1-2 mm, then glued to a glass slide and
polished with diamond paste to a thickness of 30-50 microns.

The resulting thick sections were polished to
a mirror surface, and then a set of histochemical reactions
was performed to visualize the precollagen structures
of the dentin matrix, odontoblast processes and the
surrounding phospholipid membranes.

After careful grinding, the sections were placed in
a saturated solution of Trilon-B for weak demineralization
and adsorption of destroyed hydroxyapatite crystals.

Then the sections were stained with the SHIK reaction
followed by additional staining with alcian blue. With this
staining, the enamel is stained blue (alcian-positive), and
different types of dentin have different shades of red (SHIK-
positive). Histochemically stained types of dentin are studied
at different magnifications in reflected rays (epicyroscopy).

RESULTS

The conducted microscopic analysis of thin sections,
histochemically stained with SHIK-alcian blue, allows
us to establish four zones of dentin with pathological
abrasion: mantle, interglobular, regular, predentin (Fig.1).

Zone 1 — mantle dentin — is located along the
enamel-dentin border, has a thickness of 1.5-2 mm, and
is characterized by the predominance of intensely colored
SHIK-fibrous structures, both parallel or oblique relative
to the dentinal tubules (Korff fibers).

Zone 2 —interglobular dentin —is located in the outer
third of the crown parallel to the dentin-enamel border.
This zone is represented by irregularly shaped areas,
contains a poorly calcified substance, stained lilac. It
contains both acidic glycosaminoglycans (alcian-positive
substances) and neutral mucoproteins (SHIK-positive
substances, stained red). It should be noted that dentinal
tubules penetrate areas of interglobular dentin without
changing their direction.
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Figure 1. Dentin zones in pathological abrasion: 1 — interglobular dentin, 2 — mantle dentin, 3 — regular dentin, 4 — predentin, 5 — dentinal
tubules. Epimicroscopy. Stain: SHIK-alcian blue, Eriochrome Black-T. Magnification x20.

Zone 3 —regular dentin is represented by bundles of
dentinal tubules, which have a clearly oriented direction
from the pulp to the enamel-dentin limit (primary
dentin). In the cross-section of the dentinal tubule with
the adjacent peritubular dentin, an odontoblast process is
visualized, which has a sharply SHIK-positive reaction.

Zone 4 —the predentin zone is made up of secondary
dentin, which is located in the peripulpal zone and
is a continuation of the primary dentin. Compared to
primary dentin, secondary dentin is characterized by
a less ordered arrangement of dentinal tubules, as well
as the presence of collagen fibrils of a lower degree of
mineralization.

We have established that the first degree of abrasion
is characterized by an almost complete absence of enamel
on the occlusal surface of the teeth (up to 1/3 of the height
of the tooth crown). In places of destruction of dentin and
enamel in the area of the tooth defect, the bottom of which
are areas of preserved primary dentin, when stained with
Eriochrome Black-T, the edges are also represented by
light and dark bands.

In case of pathological abrasion of the second
stage, on thick sections, histochemically stained with
Eriochrome Black-T, the enamel is preserved as a narrow
strip in the cervical area. In places of destruction of
enamel and dentin, a defect of hard tissues of the tooth
is determined, having a depth of up to 2/3 of the height
of the crown of the tooth. At the second stage, the bottom
and edges are determined in the defect. The bottom of the
defect is usually preserved areas of primary dentin; the
edges of the defect are given by light and dark areas of
dentin, which, according to the histochemical method of
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staining with Eriochrome Black-T, correspond to different
degrees of dentin mineralization.

During epimicroscopic examination of the defect
bottom in the first and second degree of abrasion, it is
represented by fibrous structures of varying degrees of
mineralization, which are located tangentially «obliquely»
relative to the dentinal tubules, in places varicosely dilated
and crystals are found in their lumen (Fig. 2).

When studying thin histochemically stained with
SHIK-alcian blue, it was found that along the entire
dentin-pulp boundary at the bottom of the defect there is
tertiary irregular dentin. Most often it is formed in the area
of the pulp horns, in addition, the amount and structure of
tertiary dentin are more pronounced at the second degree
of abrasion. Tertiary replacement dentin is represented by
randomly located dentinal tubules with their odontoblast
processes, surrounded by the Koliker-Fleischmann
capsule (intertubular dentin) (Fig.3).

During epimicroscopic examination of the defect
of hard tissues with pathological abrasion of the first and
second stages, the following was established.

Light stripes are directly adjacent to the cavity of the
defect and are represented by a variably dilated lumen of the
dentinal tubules, which are located among the chaotically
located fibrous structures of the intertubular dentin.

As the results of the study of thin sections show,
the dark zone adjacent to the destructive areas of dentin
is formed by dentinal tubules, in which the processes of
odontoblasts are subject to fragmentation into separate
fragments, and in individual dentinal tubules they are
completely absent.
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Figure 2. Dentin morphology in pathological abrasion: 1 — preserved dentinal tubules; 2 — varicose dilated dentinal tubules containing
crystals; 3 — preserved tangential fibers of Ebner; 4 — pattern of partially destroyed fibers of Ebner. Epimicroscopy. Stain: SHIK-alcian blue.
Magnification x20.

Figure 3. Tertiary irregular dentin: 1 — randomly arranged dentinal tubules; 2 — odontoblast processes; 3 — Calcein-Fleischmann capsule; 4 —
homogeneous SHIK-positive masses. Stain: SHIK-alcian blue. Magnification x20.
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Sometimes, the tangential Ebner fibers are clearly
expressed when stained with Eriochrome Black-T.
This indicates that this zone is highly mineralized.
Intertubular dentin on longitudinally oriented sections
consists of beams of varying thickness, represented
by a homogenecous SHIK-positive substance. Fibrous
structures are absent in the intertubular dentin compared
to the first zone, apparently due to strong mineralization.

The third degree of pathological abrasion was
macroscopically characterized by the complete absence of
the crown part of the tooth.

At the same time, on longitudinal, vertical sections
with partially preserved dentin, cervical enamel remains.
It should be noted that in the cervical part, in places of
adjoining the preserved enamel, interglobular dentin
in the form of SHIK-positive, trapezoid structures is
preserved, whereas, finally, in areas of the worn crown it
is completely absent. The remaining part of the dentin and
not adjacent to the pulp is provided by a layer of primary
dentin, the dentinal tubules of which do not contain
odontoblasts. On longitudinal sections, these areas look
like a «dead zone» and, due to the presence of air, acquire
a dark color on native semi-thin sections.

DISCUSSION

According to O. Kostyrenko [14, 15, 17], tertiary
dentin is a reparative «substitutive» dentin and occurs
in response to the action of destructive factors; it is
characterized by high deposition after normal tooth
preparation, which in the first seven weeks occurs at an
average rate of 1.5 um per day.

Thus, the results of microscopic studies of light and
dark zones of dentin stained with Eriochrome Black-T
revealed the walls of defects in hard dental tissues during
the first and second stages of pathological abrasion. The
results indicate that replacement dentin forms due to
varying degrees of mineralization of both dentinal tubules
and adjacent intertubular dentin. The latter determines the
progression or fading of the pathological process and can
be determined by histochemical staining with Eriochrome
Black-T; macroscopically, it can be used in the clinic.

It has been established that destructive changes
in enamel in the form of cracks and small fragments are
caused by the disappearance of the odontoblast processes
of the primary dentin, as well as the appearance of a zone
of secondary dentin in direct contact with the pulp.

We have established that the so-called «dead zone»
in the third degree of pathological abrasion of regular
dentin is constantly adjacent to the well-defined predentin
zone. The latter is characterized by the presence of thin
SHIK-positive fibers, located tangentially to the dentinal
tubules. Sometimes minicracks are adjacent to the dead
zones of dentine, located tangentially to the dentinal
tubules, which indicates necrobiosis.
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CONCLUSIONS

The studied morphological changes in the pulp and
root canals of teeth with pathological abrasion indicate
that there is a decrease in the total volume of the pulp
chamber and a significant restructuring of the tooth
structure. These changes determine the features of the
reduction of mechanical and thermal irritations on the
viable pulp preserved in the tooth cavity and root canals.

It has been established that with the third degree of
pathological abrasion, the almost complete absence of the
crown of the teeth and visually invisible exposure of the
pulp is accompanied by its significant tissue restructuring
and the formation of denticles in it, partially or completely
blocking the lumen of the tooth cavity. In the preserved
areas of the pulp, necrobiotic processes are observed and
obliteration of the root canals occurs due to excessive
deposition of lime salts.

Teeth with grade III pathological abrasion are not
suitable for prosthetics without appropriate therapeutic
and orthopedic preparation due to the development of
pronounced organic changes in the pulp and hard tissues
of the tooth.
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Pe3rome

MOP®OMNOrIYHI 3MIHW IEHTUHY 3YBA MPU PI3HUX CTYMEHAX CTEPTOCTI TA iX BMMB HA BUBIP
OPTONEQMUYHOIO NIKYBAHHA

Mukona M. MantoueHko', MeTtpo A. Mactok?, AHHa b. Bopobeub?, TetaHa I. Aseutox?, Omutpo [. KiHgin',
Opin A. Factok', Maeno M. MantoyeHko'

"TepHoninbCbKMiA HaLlioHanbHMIA MeauyHWiA yHiBepeuTeT iMeHi |. A. Fopbayescbkoro MO3 Ykpainu, M. TepHoninb, YkpaiHa
TlonTaBCbkWi AEPXaBHWIA MEANYHMIA yHiBEPCUTET, M. MonTasa, YkpaiHa

BcTryn. BaxkicTb opTonefuyHOro JiKyBaHHA NAaLi€EHTIB i3 NMAaTOJIOrIYHOK CTEPTICTIO TBEPAUX TKAaHWUH
3y6iB 3yMOBJIEeHA NPOTPECYIOYMM PO3BHUTKOM CTHpPaHHS, 306iJbLIEHHSM BiJIbHOTO MiXKOKJIIO3iHHOIrO
POCTOpPY, 3MEHIIEHHSM MiKaJbBeOJSIPHOI BiJcTaHi Ta po3MipiB HMXKHBOrO BiAJiMy 06JUYYSL.
MikpocTpyKTypa Ta MiKpoeJieMEHTHUU CKJIaJ, TBEpPAUX TKaHHH 3y6iB BiZj06pakaloTh CKJI/HI MpoOIEecH,
AKi MoB’s13aHi 3 BIKOBUMHU Ta MaTOJOTiYHUMHU CTAaHAMH B OpraHi3Mi.

MeTa. CaMe TOMy METOI0 JaHOI pOGOTH CTa/I0 BUBYEHHSI MOPOIOTIYHUX 3MiH JEeHTUHY 3y6a MpU Pi3HUX
CTyNEeHSX CTEePTOCTI Ta IX BIJIUB Ha BUOIp OPTONEANYHOrO JIiKyBaHHS.

Marepiaiu Ta MeToAM. BuBUYeHHs 0COGJMBOCTEN CTPYKTYPH €Masi Ta AEHTHUHY HaMH HPOBOJAMJIOCH
Ha TOBCTHX Ta TOHKMX IUTidax 3y6is. MoTiM mutidu 3a6apsioBanucs peaknieo WK i3 moganbmum
Jl03a0apBJIEHHSIM a/Ibl[iaHOBUM CHHIM. [icToxiMiyHO 3a6apBJieH]I BUAY JEHTHHY BUBYAIOTHCSA Ha Pi3HUX
30i/bIIEHHAX Y BiAOUTHUX NpOMeHsX (emiKipocKomis).

PesynsTraTU. BcTaHOBJIEHO, 10 3aMiCHUM [EeHTHH YyTBOPIOETBbCA fAK 3a pPaxyHOK pI3HOrO CTyNeHs
MiHepaJi3anii JeHTUHHUX TPYOOYOK, TaK i MPHUJIEIJIOTO [0 HUX iHTEPTYyOy/IsApHOrOo JeHTUHY. OCTaHHE
00yMOBJIIOE IPOTPECYBAaHHS YW 3racaHHS MaTOJIOriYHOro Impouecy i Moxke O6yTH yCTaHOBJIEHE
ricroxiMidyHUM 3a6apByieHHSIM. HaMu BCTaHOBJIEHO, 1[0 TaK 3BaHa «MepTBa 30HAa» IMPHU TPETHOMY
CTyNeHi NaToJIOTiYHOI CTePTOCTi Pery/sspHOro JeHTHHY MOCTIHHO NMPUJISTaE A0 J00pe BUPAKEHOI 30HU
npeseHTUHY. OCTaHHS XapaKTepH3yEThCA HaABHICTIO TOHKUX LIIMK-1I03MTHBHHUX BOJIOKOH, TAHTeHI[iaTbHO
pO3TallOBAaHUX [0 JEHTUHHUX KaHa/bLiB. [HKOJIU 0 MepTBUX 30H JEHTHHY NPUIATalOTb MIiHITPILIUHH,
PO3TAIIOBYYHCh TAHT€HI{aIbHO JI0 IEHTUHHUX TPYOOUOK, 1110 CBIIYMTH MPO SBUIIA HEKPOHio3y.
BucHOBKHU. BcTaHOBJIEHO, 10 IpU TPeTbOMY CTYIEHi IIATOJIOTIYHOI CTEPTOCTI CIOCTepiraeTbcs
3HAaYHA TKaHUHHA Nepeby/0oBa MyJbIH Ta YTBOPEHHS y HiMl JEHTUKJIB, KOTPi YaCTKOBO ab0 MOBHICTIO
NePEKPHUBAIOTh MPOCBIT NOPOXKHUHMU 3y6a. Y 36epekeHuX AiTHKaX MyJIbIIH BiI3BHAYAIOTbCS HEKPOOGIOTHYHI
MPOLIeCH Ta BiZi0YyBA€ThCA 0061iTepalisi KOpeHEBUX KaHAIB 32 PaXyHOK HaZJIMIIIKOBOTO BiIKJIaZleHHS COJIeH
BamHa. 3yOU 3 TPETIM CTyINeHeM MaTOoJIOTiYHOI CTEePTOCTi He NPUAATHI JJis MpOoTe3yBaHHA 6e3 BiAmoBigHOI
TepaneBTUYHOI Ta OPTONEANYHOI MiZITOTOBKH Y 3B’A3KY 3 PO3BUTKOM BHPaXXEHHUX OPraHiYHUX 3MiH y My/bIi
Ta TBEPAUX TKaHHWHAaX 3y6a.

Kawuoei ca0ea: naTosiorivyHa CTEPTICTh, ]JJI?IK-peaKuiﬂ, 3aMiCHUH JEHTUH, JeHTHKJIi, OpTOoneguyHe
JiKyBaHHSA
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MNOPIBHANBHWUA AHANI3 IKOCTI XUTTA NICNS EHAOBACKYNAPHOTO
NPOTE3YBAHHS AOPTU TA ONTUMANBHOI MEAVKAMEHTO3HOI TEPATII
Y MALIEHTIB 3 HEYCKNALGHEHOIO AUCEKLIEIO HU3XIAHOrO BIBAINY

rPYQHOI AOPTM TUNY B

AnHa 0. lkanpana'?, Oner B. 3eneHuyk'?, Ceprin M. ®ypkano's, Bopuc M. Tomypos'?, AHgpin B. Xoxnos'?

Haranis O. fweHko'?, Cepriit M. CyaakeBuy'?

'HauioHanbHuit yHiBepCUTET OXOPOHM 300poB’st Ykpaitu iMeHi I1. J1. Wynuka, m. Kuis, Ykpaita

2[HN «IHcTuTyT cepus MO3 Ykpaituy, M. Kui, YkpaiHa

*HavjioHanbHuiA HayKoBWIA LEHTP Xipyprii Ta TpaHcnnanTonorii imeni O. O. Wanimosa HAMH Ykpaitu, m. Kuis, Ykpaita

Pe3rome

Beryn.

EHfloBacKky/spHe NpoOTe3yBaHHA TIpPyAHOL

aoptu (TEVAR) BBaKaeTbcs MiHiiHBa3UBHUM

BTPY4YaHHAM, OJAHAK BIIJIUB JJAHOI'O BTPYYaHHS Ha AKICTb >XUTTH 1Lie He IIOBHICTIO OL[iHEHO.
Meta. [IpoanHasnidyBaTH AKICTb XUTTA MNaLi€HTIB Ta NOPIBHATH pe3y/JbTaTH MDK MNalieHTaMH, AKi

orpuMyBaiu TEVAR pasoM 3 oONTHMaJbHOW MeJMKAaMEHTO3HOK Tepamli€lo MpoTHU

ONTUMAJILHOI MeIMKaMEeHTO3HOI Tepalil.

i130J1IbOBaHOI

Marepiaau Ta MeTOAH. B laHe peTpocneKTUBHE JOC/iXKEHHS BKJIIOYEHI Aopocii nauieHTH (Bif 18 pokiB),
AKi Oysm rocmitasizoBaHi y /lepkaBHy ycraHOBY «lHCTUTYT cepus MiHicTepcTBa OXOpOHHM 3/10pOB’SI»
B nepioz 3 2018 poky no 2024 pik 3 NpUBOAY poO3LIapyBaHHS HU3XiAHOTO BiAAily IpyHOI aOpTH. 3a/IeKHO
BiJl METO/y JIIKyBaHHSI PO3LIapyBaHHS HU3XiJIHOTO BiAJily rpyAHOI a0pTH yciX NAL[iEHTIB OYJI0O PO3/iJEeHO
Ha JBI rpynu: rpyna A - nanieHTH, AKMM I04aTKOBO NPU3HAYUJIA €HZ0BACKy/lIspHe NPOTe3yBaHHSA a0pTH
(TEVAR) 3 onTHMa/lbHOIW0 MeAuKaMeHTO3HO1o Tepamni€ro (OMT) Ta rpyna b - manjieHTH, SKUM M04YaTKOBO
npusHadyuau OMT. Oninka AKOCTi )KUTTSA NPOBOAUIACE 3 BUKOPUCTAHHAM ONUTYBa/bHUKA SF-36.
Pe3ysbTaTi. 3HaueHHSA NICUXIYHOTO KOMIIOHEHTA 3TiAHO onuTyBa/ibHUKA SF-36 Ha 3 poui ciocTepexxeHHs
JIOCTOBIpHO He Bifpi3HsIOCA MidX rpynmamu mociimkeHHsa (47,0 (39,5;55,5) 6aau mpotu 38 (30,0;41,0),
p=0,093). ¥ nanjieHTiB rpynu A BU3HaYa/IMCs JLOCTOBIPHO BUILi cyMapHi 3HayeHHsI $pisMYHOr0 KOMIIOHEHTA
SIKOCTI »KUTTS B nopiBHsAHHI 3 rpymnoto b (51,0 (41,5;54,5) 6anu npotu 42,0 (38,0;47,0) 6asu, p=0,032), npu
[[bOMY HAalliEHTH TPynu A XapaKTepU3yBa/MCs JOCTOBIPHO BUIIMMH 3HAaYe€HHAMH NMapaMeTpa «®PisuyHe
dyHkuionyBaHHsa» (59,5;75,0) 6anu npotu 64 (51,0;68,0) 6anu, p=0,043) ta «Biab» (89 (71,5;95) 6anu
npotu 77(61,0;91,0) 6anm, p=0,038) B mopiBHsHHI 3 mamieHTamMu rpynu b. Ha ocHoBi 6araTodakTopHOi
perpecii BCTaHOBJIEHO TpU He3aslexHi pakTopH, 10 BNJMBaIM Ha Gi3SUYHUN KOMIIOHEHT — HasBHICTb
B aHaMHe3i y MalieHTiB apTepiayabHOi rinepreHsii 3 ctynens (p=0,021), XxpoHiYHOI HUPKOBOI HEIOCTATHOCTI
(p=0,039) Ta HU3bKa NPUXUJIBHICTb 0 dapMakoTeparnii (p=0,033) i ABa He3anexHi paKTOpH, 1110 BIJIUBATH
Ha NCUXIYHUNA KOMIIOHEHT SIKOCTi »KUTTS — HasBHICTb B aHaMHe3i y MallieHTiB apTepiasbHOI rinepTeH3il
3 crynens (p=0,011) Ta noTpeba B BTpy4aHHi Ha aopTi miz yac nepiogy cnocrepexenHs (p=0,021).
BucHoBKH. TEVAR Moxxe OyTH 6e3meyHUM i edeKTUBHUM y MAl[i€EHTIB 3 AMCEKLi€0 HU3XiJHOTO BiAAiny
rPYZAHOI A0pTU TUMY B i3 CIPpUATIMBUMU KJIIHIYHUMU [TOKa3HUKAMU Ta IOKa3HUKAMU AKOCTI XKUTTH.

Kawuoei cnoea: aHeBpH3Ma aopTH, ONTHMAJIbHA MeJAMKAaMEHTO3HA Tepamis, SKiCTb XKHUTTH,
aTepocCKaepos, Aucainigemis, rineproHidHa XBopoo6a, KapAioxipypris

BCTYN

EnpnoBackyisipHe  mpoTe3yBaHHs TPyQHOI  aopTu
(thoracic endovascular aortic repair — TEVAR) crano

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

PCBOJNIOIIMHMM ~ MIIXONOM Y  JIKYBaHHI  MAlli€HTIB
3 aHCBPH3MOIO Ta/Uu TUCEKLIEr0 Hu3Xiauoi aoptu [1]. Jana
MiHIIHBa3MBHA METOIMKA J03BOJISIE YHUKHYTH TPAIHIIIITHOT
BiKpuTOoi  Xipyprii, O 3HAYHO 3HH3WIO PU3HKU
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OIEPATUBHUX YCKIAHEHb, CKOPOTHIIO YaC rOCHiTai3alli Ta
MOKPAILIIIO KOPOTKOCTPOKOBI Pe3yJIbTaTH JIKyBaHHs [2, 3].

B To#t e wac, 3arampHa edektuBHICTE TEVAR
y JIKyBaHHI MAIliEHTIB 13 HEYCKIATHCHOK IUCEKIIEI0
HU3XIJHOTO BIIUTY TPYAHOI AOPTH BCE IIIe OOTOBOPIOETHCS.
30KkpemMa, IaHA KOTOpPTA TAIIEHTIB YACTIIle MiJISATaE
MEIMKaMEHTO3HOMY a00 KOHCEPBaTUBHOMY JIiKyBaHHIO,
mo mepexdavyae JIKyBaHHS TiepTeH3ii Ta peTembHUI
MOHITOPHUHT Yy muHaMmiti [4, 20].

Pazom 3 TuM, TakoK 3QJUIIAETHCS BAKIUBHM
aCleKToM Ul ~ MEAMYHOI  CHIIBHOTH  IHUTaHHS
JIOBTOCTPOKOBOi ~ SIKOCTI ~ JKHTTS  TAIlEHTIB  TiCJA
nposeneHHs: TEVAR [5]. Tak, BHUBYEHHsI TIOKa3HHKIB
SIKOCT1 JKHTTS A€ 3MOTY OI[HHUTH He JHiie (Qi3uaHui
CTaH TAIlIEHTIB MiCIs omepartii, aje i iXHIO 3AaTHICTh A0
MOBEPHEHHS 10 MOBCSKACHHOTO JKUTTS, MCHUXOJIOTTUYHHNA
J0OpoOyT Ta colianbHy aKTUBHICTS [6, 7].

TEVAR BBaxaeTbcsi MiHIIHBa3UBHMM BTPYYaHHSM,
OJIHAK BIUIMB JIaHOTO BTPYYaHHS Ha SIKICTb JKUTTS ILE HE
MOBHICTIO OIliHEHU. 30Kpema, Oyino omyOIiKOBaHO JIHIIE
KiIbKa JOCIHiKeHb, y skux marientn miciast TEVAR
3 MPUBOAY JAWCEKLii HU3XIAHOTO BIIUTY TPyJHOI aopTu
JEMOHCTPYBJIM 3HAa4HI MHOKpalleHHs y (i3UYHOMY Ta
(YHKIIOHaJIbHOMY CTaHi MOPIBHSHO 3 TPAAULIHHUMHU
MeTO/IaMHU JlikyBaHH [§, 9, 21].

[Ipote, icHYIOTH 3BOPOTHI [aHi, $Ki CBig4aTh
PO MOXIIUBI JOBIOCTPOKOBI yCKIQAHEHHS, TakKi SK
penuauByrounii Oinb, oOMEkeHa pPyXJIWBICTH Ta IHIII
moOiyHi e(peKTH, sKi MOXYTh HETaTUBHO BIUTMBATH Ha
3araipHy SIKiCTh JKUTTA, TIOB’s13aHy 31 300poB’sm [ 10, 11].

META

Meroto Hamoi pobotu Oyno mpoaHaizyBaTu
SIKICTh JKATTS TIAIIE€HTIB Ta TMOPIBHATH pE3yJIbBTaTh
MDK mamieHTamu, ski orpumyBaium TEVAR  pazom
3 ONTHMAJBHOIO MEAWKAMEHTO3HOIO TepaIielo MpoTH
130JIb0BaHOI ONITHMAIILHOT MEANKAMEHTO3HOT Teparii.

MATEPIAINIA TA METOOU

HocnimkerHss Oya0 CXBaJeHO KOMITETOM 3 €THKH
HarioHambHOTO ~ MEAWYHOTO  YHIBEpCHUTETy  OXOPOHH
3mopoB’ss  Yipainm imeni II. JI. Ilymwmka. [lane
JOCTiKeHHS O(OPMIICHO BiIMOBITHO IO peKOMEHMaIliit
«STrengthening the Reporting of OBservational studies in
Epidemiology» (STROBE).

Xapakmepucmuka nayieumis

VY naHe AOCHiIKEHHS BKIIOYEHI JOPOCHI Malli€eHTH
(Bin 18 pokiB), ski Oymu rocmiramizoBani y [lepkaBHY
ycraHoBy «lHCTHTYT cepus MiHicTepcTBa OXOpOHH
310poB’s» y nepiox 3 2018 poky mo 2024 pik 3 npuBoLy
po3LIapyBaHHS HU3XIZHOTO BiJUIUTy TPYIHOI aopTH.
Kpurepissmu BuKIIO4eHHS Oyimu: CyIyTHI JJONATKOBI
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KapAioxipypriuHi BTpy4aHHs; BiK Moiyoamie 18 pokis;
JICKOMITEHCOBaHUH I[yKPOBHIA Jia0eT.

BimnoBigHO 10 cXeMu JIiKyBaHHs yCi MAIi€EHTH Oyin
posmomineni Ha 2 Tpymu. [pymy A CKiIajaid MamieHTH
3 HEYCKJIAJHECHHM IepebGiroM po3miapyBaHHS HH3XiIHOTO
BiguTy TpyaHOI aoptu tumy B, ski orpumyBaimm TEVAR
pazoM 3 MeIMKaMeHTO3HOW Tepamier. [pymy b cknamu
MalieHTH 3 HEYCKIAaIHEHHM Iepe0iroM po3IuapyBaHHs
HU3XITHOTO BIAOiTy TpymHOi aoptd THIy B, sxi
OTPUMYBAJIH JIUILIE ONTHMAIBEHY MEIUKAMEHTO3HY TEpAITito.

OnmumanbHa MEOUKAMEHMO3HA mepam'}l

OCHOBHOIO  METOI0  MEIMKAMEHTO3HOi  Tepartii
Oyno 3MEHIIEHHS HaNpyru 3CyBy Ha  YypaKeHHH
CEerMEHT aopTH IUIIXOM 3HIKEHHsS apTepialbHOTo

THUCKy Ta CEpLeBOi CKOpomIMBOCTI. Bci mnamientn i3
cucroniyauM aprepianbHuM THCKOM (CAT) >120 MM
PT.CT. OTPUMYBAJIM aKTHBHY aHTHUTIIEPTEH3UBHY Tepallilo.
[Ipu rocmitanizauii Oya0 po3MoOYaTo aHTUTINEPTEH3UBHE
JIKyBaHHS 3a JIONOMOIOI0 BHYTPIIIHHOBEHHHX OeTa-
0J10KaTopiB, HITPOINIILEPHHY Ta OJIOKATOPIB KaJbLI€BUX
kaHatiB, mo0 3uusutH CAT mo 100-120 MM pr.cT
1 3MEHLINTH YacTOTy CepleBUX CKopodeHb. [larientam
3 pedpaKkTepHOI TIMEPTECH3I€I0 MPU3HAYAINA KOMOIHAIIIIO
KIJIBKOX ~ TINOTEH3WBHHX 3aco0iB. CumnroMu  Goito
y TAali€eHTIB 3 TOCTPUM HEYCKJIJHEHHM Iepedirom
po3LIapyBaHHS HU3XIJHOTO BIIAUTY TPyAHOI aOpTH THITY
B 3a3Buuail mosermryBanucs IMiCHs aHTHUTINEPTEH3MBHOT
teparii. [licns Bunucku npoBoxmiiocs kopurysanus CAT
Jno piBHS Hmwk4ue 140 MM pr.CT., sSK 3a PaXyHOK 3MIiHH
Croco0y JKUTTS, TaK 1 3a paxyHOK Iig0Opy aJeKBaTHOI
KoMOiHamii aHTUrinepTeH3UBHUX 3aC00IB.

TEVAR

Pimenns npo BukonanHss TEVAR y nauienriB i3
HEyCKJIa[HeHUM I1epe0iroM po3ilapyBaHHs HHU3XiJHOTO
BiZTly TpynHOi aoptd Tuny B 3a3Buuail mpuiimanocs
MAaIliEHTOM Ta KHOro pOAWHO HAa OCHOBI ITOBHOTO
PO3YMIHHS MEpeBar Ta HEAONIKIB PI3HHX TEPANCBTHYHHUX
cxeMm. IIponeaypy TEVAR mnposoguiu B aHriorpadiuHii
naboparopii Mg  KOHTPOJIEM  Yepe3CTPABOXiTHOTO
YIABTPa3BYKOBOT'O JIOCIIi/PKEHHSI.

JIst OIiHKK BIiACTaHI MiXK JIBOIO IMiIKIIOYHIHOIO
apTepiero i BXOIOM, a TaKOK Ui OI[HKH JiaMeTpa
aopTH, Kyau Oyne IMIUIAHTOBAaHO CTEHT-TPAHCIUIAHTAT,
y BHUCXIIHY aOpTy uYepe3 CTErHOBY apTepil0 BBOIMIN
5-Fr anriorpadiunmii karerep. JloBxuHa creHT-rpadra
3a3Buuail cranoswia 170 MM, a giamerp npHOIM3HO Ha
5% mepeBuIIyBaB AiaMeTp aOpTH NPH IMIUIAHTAI] CTEHT-
rpadra. ITix yac npouenypu BHyTPIlIHLOBEHHO BBOAWIOCH
70 O[/xr renmapuny Harpito. [licisi BBeeHHS renapusy,
4yepe3 CTETHOBY apTepil0 IO >OPCTKOMY IPOBIIHUKY
0,035 mroiima Oys0 BBEIIEHO CHCTEMY CTEHT-TpaHCIUIAHTaT
22-24F. CTeHT-TpaHCIUIaHTaT PO3rOPTaBCs 31 3HWKEHUM
CHUCTOJIIYHUM THUCKOM JO ~50 MM PT.CT. 32 JOIIOMOTIOO
MIBUAKOI CTHUMYJALIT mpaBoro mnutyHouka. [licnst Toro, sik
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MPUCTPiK OyJIO PO3rOpPHYTO, MpOBEIcHA aprepiorpadis,
mo0 MATBEPOIUTH TOJIOKEHHS IPHUCTPOIO  BiIHOCHO
PO3pUBY BXOIYy Ta OLIHUTH PO3MIp 1 MOTIK y MpOCBiTax
aopTH Ta ii rurkax. SIKOio micis po3ropTaHHsS CTEHTa
MIPWIATaHHA 70 TPOKCHMAIBHOI CTIHKHM OyJlO HEMOBHHM,
TO BHMKOHyBaJach M’sIKa IIOCTAWIATALis  OaJlOHOM.
3a morpebu, B OIepauiiHI NPOBOAATH XipypriuHy
PEBaCKYJISIPH3AILiI0 JiBOT MiAKIFOYNYHOI apTepii.

36ip oanux

VYenix mpouexypd BU3HAYaBCS SK MOBHE HOKPUTTS
MEPBUHHOTO pPO3puBYy 0e3 eHmoniky tumy [ a6o III
HaNpuKiHIi Tporenypu. PaHHI aopranbHi yCKIagHEHHS
BU3HAUanu sK Oyab-fKe YCKIAJHEHHS, TIIOB’sI3aHE
3 JMCEKIN€l0, 0 BUHUKJIO B JikapHi. [li3Hi aopraibHi
YCKIQAHEHHS BH3HAYamucs sK Oyap-ike cepiio3He
YCKJIAIHEHHSI, [I0B’sI3aHe 3 PO3IIAPYBaHHAM (BKIIIOYAOUYH
PO3pHUB, SHIONIK, HOBE pO3LIapyBaHHSI ab0 peTporpaaHe
pO3MIapyBaHHSA a0PTH THUIY A), 1[I0 BUHHKIIO OLTBIIEC HIX
yepe3 30 1HIB MicIIs MiATBEPKYBAIBHOTO J1arHo3Yy.

3 METOI0 aHaJTi3y KOMIUIAEHCA TAIIEHTIB, BKITFOYEHIX
y JOCHIIKEHHS, IO ONTHMAJIBHOI MEIMKaMEHTO3HOI
Teparii y IOCHi/KeH] IpoBe/ieHa OL[iHKa MPUXHIBHOCTI JI0
(hapmaxoTepartii 3 BAKOPUCTaHHSM IIKaiu Mopicki Ha 1-My,
2-my Ta 3-My pori cnoctepexxeHHs [9].

Ouinka akocmi dcumms

OrmiHKa SKOCTI XWTTS TpoBomiiacs Ha 6 Ta 12
MiCsIi TicAs TPOTE3yBaHHS AaOPTANbHOTO  KIIarmaHa
3 peBacKyJspHU3aIli€l0 Miokapma 3a jgomnomoror Short
Form 36 Survey (SF-36). CranmapTi3oBaHe OI[iHIOBaHHS
SIKOCTI JKUTTS 3/IIHCHIOETHCS HIISIXOM camocTiitaoro 10-15
XBIJIMHHOTO aHKETyBaHHS TALli€HTaMH 32 OTPHUMAHOIO
3TOMOI0 IICAS TIOSCHEHHsI TpaBW 3allOBHEHHS IPH
MOBTOPHUX  OMISAAaX  MAIlieHTiB. AHKETa  BKIIIOYAE
36 myHKTiB, sKi 3rpymoBaHi y 8 mkam ¢isuune
¢yukuionyBanns (OP), ponvoBe QyHkuionyBanHs (PD),
inTeHcuBHicTh O0r0 (IB), 3arameHmii cTan 310poB’s (3C3),
xutTTeBa akTuBHICTH (JKA), corianbHe (yHKI[IOHYBaHHS
(C®D), emomiiiamii craH Ta mcuxigae 3m0poB’s (I13).
[TarienT oOupae BiAMOBIAb HA 3aMPOMIOHOBAHE 3aITUTAHHS.
KoxHa BIATIOBIIL OINHIOETHCS 3a MIKanow Big 0 10
100 GamiB. Ilpu QopmyBaHHI Ti€l YW IHOIOI MIKANH I
0amu CyMYIOTBCSI Ta MaTEMaTHYHO OOpOOIAIOTHCS 3a
CTaHIApTHUMH (QopMyinaMu. Bummii 6anm Bkazye Ha BHIIE
Cy0’€KTHBHE CIIPUUAHSTTS SIKOCTI )KUTTSI Ta 3710POB’ .

Cmamucmuunuil anaiiz

Pesynpratn mocmijpkeHHsT MOAABalUCS SIK CEpeHE
apupmernmune (M) =+ craHgaptHe BigxwieHHs (SD).
Y pa3i HEHOPMANBHOTO PO3MOALTY pE3ylbTaTiB JaHi
nomaBaiucs sk Memiana (Me) i 1-i (Q25) i 3-ii (Q75)
kBaptiiii — Me (Q25; Q75). Ilpm HopmanbHOMY
po3monmiiai JaHWUX UIS  BHU3HAYCHHSA JOCTOBIPHOCTI
CTaTHCTUYHHUX TOKA3HHUKIB BUKOPHUCTOBYBABCS t-KpUTEpid
CrhIofieHTa, a B TOH ke Jac, 3a BiJICyTHOCTI HOPMaJILHOTO
posmominy — HenmapamerpuuHuii U-kpurtepiii ManHa-
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Virui. [Jlns aHamizy kareropiajJibHUX 3MIHHHX B 000X
rpynax, BHUKOPHUCTOBYBaJM  KpHUTEepill  Xi-KBajpar
[Mipcona abo tounumit kpurepid dimepa (y BiIHOBIAHUX
Bunajkax). s aHanmizy NmOBTOPIOBaJILHUX BHUMIpPIOBaHb
3aCTOCOBYBaBCsl ONHO(AKTOPHUI AMCHEpCIHHUN aHaui3
ANNOVA. Bigminnocrti pu p < 0,05 (95,5%) BBaxanucst
MOCTOBIpHUMH.  JIJis  JIOTICTUYHOTO  PerpeciiHOro
aHaJi3y OTPUMaHUX JIaHMX BUKOPHCTOBYBAJIM MpPOrpamy
cTatucTHYHOT 00poOku naHux «SPSS Statistics ver. 27».

PE3YNIbTATU

Cepen 83 BimiOpaHux Ans AOCITIMHKEHHS iCTOpid
XBOpiO, mpu merampHOMY aHamizi 13 Oya0 BUKIIOYEHO.
30kpema, y 2 BHMAAKax B iCTOpii XBopoOM HE Oymu
BimoOpaxkeHi yci HeoOXiTHI mapaMeTpH s JOCHTiKEeHHS,
y 7 BUIagKax JIKyBaHHS 3 MPHBOIY pO3IIAPYBaHHSI
HU3XIMHOTO BigAiTy TPYIHOI aOpTH TPOBOIMIOCH
pa3oM 3 IHIIMMH KapAiOXipypridyHUMH BTPyYaHHIMU
Ta y 4 mnamieHTiB OyB TPHUCYTHIH JEKOMICHCOBaHHUN
IyKPOBHI1 fiaberT.

3aJexHO BiJ METOAY JIKyBaHHs pO3ILapyBaHHs
HU3XIZHOTO BTy TPYAHOI aOpTH YCiX Hali€eHTiB Oyio
PO3IiJICHO HA JBi IPYIIH:

— 1pyna A (n=40) — mami€eHTH, SKUM MOYaTKOBO
TIPY3HAYIIIN eHIoBacKy sipHe rpoTesyBanHs aopt (TEVAR)
3 ONTUMATFHOKO METUKAMEHTO3HOIO Tepamiero (OMT);

— rpyna b (n=30) — marmieHTH, SKAM MOYAaTKOBO
npm3Haawm OMT.

JetanpHuil aHami3 BHUXIAHUX MapaMETPIB cepen
JOCTIDKYBaHUX TPyl HaBeaeHo y Taomuii 1.

TocmitanbHi  yCKIamHEHHS  cepel  MAIli€HTIB
JMOCTITHUX TPyI HaBegeHo y Tabmmii 2.
JKomHoro BUMAAKy TOCHITAIBHOI  JIETAJbHOCTI

He crocTepiraiocst B rpymi A. B Toit ke dac, y rpymi b
onuH marmieHT (3,33%) momep BHACTIZOK T€MOPAridYHOTO
oKy, o0O0yMoBieHOro po3puBoM aoptu (Tabm. 2).
Y nmanoro mamienta Ha KT Oynm BuUsBIGHI O3HaKH
0COOJIMBO Ba)XKOTO aTepockieposy cTiHok aoptu. Ilo
CTOCYETBCSl BiJalIeHUX YCKIAJAHEHb, TO y Tpym A Ha
26,7% (p=0,025) mocToBipHO pifme CHOCTEpPiraJucs
Mi3HI aoprainbHi momii B TOpIBHAHHI 3 Tpymnooo b
(Tabn. 2) Bapro Takox 3a3HA4YMTH, IO y TPyl A Ha
17,5% (p=0,016) nmocroBipHo pigume  (ikcyBaBcs
po3puUB aopTH B MOpiBHSAHHI 3 Tpymoto b (Tabm. 5).
Kpim Toro, y rpyni A Ha 39,2% (p=0,0002) moctoBipHO
YacTillle BHUSBISABCS MOBHUN TpomMOO3 XHMOHOTO MPOCBITY
B mopiBHAHHI 3 Tpymoto b Ta Ha 22,5% (p=0,023)
JIOCTOBIPHO pifllle BUSABISIACH MOTpeda y MOBTOPHOMY
BTpPYYaHHI Ha aopTi B MOpiBHsAHHI 3 rpymnoio b (Tabm. 5).
3aranoM, aHai3 TPHUPIYHOI JIETAJBHOCTI TOKa3aB, IO
4acTOTa JIETAJTBHOCTI 3 YCiX NPUYUH Yy MAIi€HTIB TPYyNH
A Busisuiach Ha 18,3% (p=0,032) Hmx9OI0 B TOPiBHAHHI
3 rpymnoro b (Ta6m. 2).
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Tabnuys 1
BuxigHi aani nauieHTiB gocnigHux rpyn
IlapameTpu I'pyna A (n=40) I'pyna b (n=30) p
Bik, poku 54 (45;65) 59 (50;66) 0,198
Yomogiva crats, n (%) 35 (87,5%) 21 (70,0%) 0,070
IMT, kr/m? 28,3+3,70 27,1£3,47 0,157
ITiomia moBepxHi Tisa, M? 1,91+0,13 1,87+0,14 0,277
NYHA, ¢.x. n (%)
I 7 (17,5%) 8 (26,7%) 0.428
I 20 (50,0%) 16 (53,3%) i
111 13 (32,5%) 6 (20,0%)
ICH’ () 19 (47,5%) 14 (46,7%)
A 15 (37,5%) 13 (43,3%) 0,945
1B 6 (15,0%) 3 (10,0%)
Kypinns, n (%) 17 (42,5%) 11 (36,7%) 0,622
Oneparrii Ha cepiii B aHamHe31, n (%) 3 (7,50%) 4 (13,3%) 0,421
CynyTHi 3aXBOPIOBAHHS
.31", i {) 6 (15,0%) 9 (30,0%)
1 7 (17,5%) 6 (20,0%) 0.428
) 24 (60,0%) 13 (43,3%) i
3 3 (7,50%) 2 (6,67%)
Apurmii, n (%) 8 (20,0%) 6 (20,0%) 1,000
IXC, n (%) 13 (32,5%) 9 (30,0%) 0,824
IM B anamuesi, n (%) 2 (5,00%) 1 (3,33%) 0,194
T'TIMK B anamsesi, n (%) 3 (7,50%) 3 (10,0%) 0,712
XO3J1, n (%) 5 (12,5%) 3 (10,0%) 0,745
LT, n (%) 11 (27,5%) 8 (26,7%) 0,938
[Mepudeprunnii arepockiepos, n (%) 15 (37,5%) 17 (56,7%) 0,111
XHH, n (%) 4 (10,0%) 3 (10,0%) 1,000
Oxxupinns, n (%) 8 (20,0%) 8 (26,7%) 0,511
Cunapom Mapdana, n (%) 4 (10,0%) 1 (3,33%) 0,284

Ipumitku. IMT — innexc macu tina; CH — cepuesa HenoctatHicTs; A" — aprepianpha rineprensis; IXC — imemiuna xBopoba cepiis;
IM — indapkr miokapaa; I'TIMK — roctpe mopymienHs Mo3koBoro kpoBoodiry; XO3JI — xpoHidHE 0OCTPYKTHBHE 3aXBOPIOBaHHS
nerenb; LIJ] — mykposwuii giadet; XHH — XxpoHiuyHa HUPKOBa HENOCTATHICTb.

Tabruys 2
AHani3 nokasHWKiB rocnitanbHOro Ta BiaaaneHoro nepiogy
IloKa3HUKHU | I'pyna A (n=40) | I'pyna b (n=30) | p
TocniTanbHi yCK/IaAHEHHS
IIneBpur, n (%) 1 (2,50%) 0 (0,00%) 0,383
[Torpeba y Tpaxeoctomi, n (%) 1 (2,50%) 0 (0,00%) 0,383
Ennomnik I tuny, n (%) 3 (7,50%) 0 (0,00%) 0,125
OpraHHa HEIOCTaTHICTb, 1 (%) 1 (2,50%) 0 (0,00%) 0,836
Iacynet, n (%) 1 (2,50%) 0 (0,00%) 0,383
Pospus, n (%) 0 (0,00%) 1 (3,33%) 0,098
PaneBi yckinaaaenHs, n (%) 4 (10,00%) 0 (0,00%) 0,044
TocniTanpHa eTanpHICTh, N (%) 0 (0,00%) 1 (3,33%) 0,254
TpuBanicts rocmiTasizamii, aHi 10,5 (8,00;12,0) 12,0 (10,25;14,0) 0,001
Ili3Hi yck1ajHEeHHs

ITi3Hi aopTanbHi ycknagHeHHs, n (%) 12 (30,0%) 17 (56,7%) 0,025
Ennomnik I tumy, n (%) 5 (12,5%) -

Pospus, n (%) 1 (2,50%) 6 (20,0%) 0,016
Petporpaanuii Tin aucekiii tuny A, n (%) 0 (0,00%) 3 (10,0%) 0,074
Posmmpenns aopty, n (%) 3 (7,50%) 6 (20,0%) 0,158
BupaskyBanHs aoptu, n (%) 0 (0,00%) 2 (6,67%) 0,180
[poxcumansauit SINE, n (%) 1 (2,50%) -

Jucraneuuii SINE, n (%) 2 (5,00%) -

TToBauit Tpom603 XI1, n (%) 17 (42,5%) 1 (3,33%) 0,0002
[ToTpeba y HOBTOpHOMY BTpY4aHHi Ha aopTi, n (%) 3 (7,50%) 9 (30,0%) 0,023
JletanbHicTh, n (%) 2 (5,00%) 7 (23,3%) 0,032

Ipumitku. SINE — stent graft-induced new entry (nucnoxarist kinus creHT-rpadta B XubOHuit kanan); XI1 — XuOHUH MpOCBIT.
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B TOif ke wac 3riHO 3 HAIIUM aHAJI30M, TPyNU
JOCIIJDKEHHST JIOCTOBIPHO MDXK COOOI0 HE BiApI3HsUIMCS
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CTyniHb npuxmnbHOCTI, %

10,00%

0,00%
HusbKa, n (%)

CepegaHs, n (%)

LIOJI0 CTYHEHs MPUXWIBHOCTI A0 (apmakoTeparii 3riiHo
3 onutyBajgbHUKOM Mopicki (p=0,713) (Puc. 3).

53,30%

32,50%

30,00%

Bucoka, n (%)

ElpynaA mlpynab

Pucynoxk 1. Po3noais nanieHTiB 3a/1esH0 BiJ cTyneHsl NPUXHIBHOCTI 10 papmakoTepanii 3rigHo 3 onutyBajJbHHKOM Mopicki, %.

Pesynbrati  OIIHKKM SIKOCTI KWTTS, IOB’s3aHOT 31
37I0pOB’sIM, Ha 3 POIIi CIIOCTePEKEHHS HaBeeHo y Tabmwiri3.

Sk Oaummo 3 TaOmuii 3, 3HAYEHHS TICHUXIYHOIO
KOMIIOHEHTY 3rifiHo omnutyBaibHuka SF-36 Ha 3 poui
CIIOCTEpEXEHHS JOCTOBIPHO HE BIAPI3HIIOCH MK
rpynamu  pocmimkeras (47,0 (39,5;55,5) Gamm mpotn
38 (30,0;41,0), p=0,093) (Tabn. 3). B Toit xe yac, mo
CTOCYETBHCSI TIOKa3HHUKIB (DI3UYHOTO KOMITOHEHTY SIKOCTI

KHTTS, TO TAIEHTH TPymH A  XapaKTepH3yBalucs
JOCTOBIpHO BHIMUMH 3HaYCHHAMH mMapameTpa «DizmuHe
(YHKIIOHYBaHHS» B TOPIBHAHHI 3 MarieHTamMu rpynu b
(68 (59,5;75,0) 6amu mporu 64 (51,0;68,0) 6amu, p=0,043)
(Tabn. 3). binpme Toro, 3HaueHHA mapamerpa «bimb»
TaKOXk JOCTOBIPHO BUSIBISUIOCS BUIMM Y MAIi€HTIB TPYITH
A mopiBastHO 3 rpymoto b (89 (71,5;95) Gamm mpotu
77(61,0;91,0) 6amu, p=0,038) (Tabmn. 3).

Tabruys 3

[oBrocTpokoBi NOKa3HUKK AKOCTi XMTTSA, NOB’A3aHi 3i 3A0POB’AM, 3rigHO onuTyBanbHuka SF-36
y rpynax gocnimKeHHs

IlapameTpy, 6a1u I'pyna A (n=36) I'pyna b (n=21) w p
®i3nuHe QyHKIIOHYBaHHS 68 (59,5,75,0) 64 (51,0;68,0) 474,0 0,043
ffg;(‘)’;e ATRL ORI, GO eI (A 100 (0,00;100) 50 (0,00;100) 419,5 0,343
binb 89 (71,5;95) 77 (61,0;91,0) 463,0 0,038
3arajpHe 310pOB’s 53 (41,0;69,0) 50 (40,5;61,0) 285,5 0,167
JKHTTEBa aKTUBHICTH 59 (48,5;68,5) 57 (52,0;69,0) 352,0 0,799
CorrianbpHe QyHKIIOHYBaHHS 83 (74,5;100,0) 79 (64,0;100) 420,0 0,374
S;’;:I’(‘)’;e (byHKUiOHYBAHRA, SYMOBIIEHE eMONiHHIM 77,3 (77,3;100) 433 (43,3;100) 416,5 0,391
Tlcuxivune 3M0poB’s 80 (74,0;85,5) 74 (67,0;88,0) 382,0 0,212
Di3NYHUIT KOMIIOHEHT 51,0 (41,5;54,5) 42,0 (38,0;47,0) 569,5 0,031
TlcnxiyHuil KOMIOHEHT 47,0 (39,5;55,5) 38 (30,0;41,0) 314,5 0,093

3araioM, TpOBEICHE MOCHTIKEHHS BHSABWIO, IO
Yy Tami€eHTiB Tpynmu A BH3HA4YaJIHMCs JOCTOBIPHO BHIII
CyMapHi 3HaueHHS (Di3MYHOTO KOMITOHEHTA SKOCTI KHTTA
B mopiBHsHHI 3 rpynoo b (51,0 (41,5;54,5) 6amm npotn
42,0 (38,0;47,0) 6amu, 3=0,032) (Tabm. 3).
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Hapami y HamoMy mociikeHHI IPOBEICHHUN aHAIi3
BIUIMBY BHXIJHHX XapaKTEPHCTHK Ta PE3yNbTaTiB Pi3HUX
METOMIB JIKyBaHHS MAII€HTIB 3 IUCEKIIEI0 HU3XITHOT
aoptu THIy B Ha ncuxivuHMi Ta (i3WYHUA KOMIIOHEHTH
SIKOCTI1 XKUTTSA Y BigmaneHomy riepioni (Taom. 4, Tabm. 5).
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Tabnuys 4
Bnnue xapakTepucTMK nauieHTiB Ha i3MYHUIN KOMNOHEHT AKOCTI XuTTA 3a SF-36
OaHopaKTOpHUH aHAJII3 BaratodakTopHHMi aHaJIi3

Mapametpu B (95% CI) p B (95% CI) p
Bik >65 pokiB (Tak/mi) -0,98 (-1,38;-0,34) 0,034 -0,03 (-0,05;-0,02) 0,130
Crath 40J10Biva (TaK/Hi) -3,90 (-7,23;-1,12) 0,193 - -
IMT, kr/m> -0,83 (=1,54;-0,24) 0,572 - -
EuroSCORE II, % 1,850 (0,85;3,87) 0,329 - -
AT 3 cr (tax/ui) 9,46 (—11,4;-3,46) 0,012 9,05 (—10,3:-2,42) 0,021
LT (Tax/Hi) -7,01 (-9,31;-2,73) 0,038 -2,02 (4,11;-1,32) 0,080
XO3JI (Tak/Hi) -2,79 (-4,23;-1,15) 0,105
XHH (tax/mi) -11,6 (-15,4;-7,29) 0,043 -11,3 (-14,9;-7,13) 0,039
Cunapom Mapdana (Tak/Hi) -1,53 (-3,34;-0,28) 0,291 - -
[epudeprunmnii arepockiepos (Tak/Hi) 0,853 (0,27;2,32) 0,095 - -
Onepaitist Ha cepili B aHaMHe31 (Tak/Hi) - 0,53 (=0,77;-0,19) 0,364 - -
TEVAR uu OMT 1,26 (1,02:2,93) 0,244 - -
[ToBTOpHA onepaitis (Tak/Hi) -0,93 (-1,34;0,76) 0,136 - -
Husbica mpXiTbHicTs 10 -4,59 (-6,08,-3,29) 0,041 4,13 (-6,12,-2,14) 0,033
dapmakoreparnii (Tak/Hi)

Ipumitku. IMT — imgekc macu Tina, AI' — aprepianbsHa rineprensis, LI/ — mykposuit miabetr, XO3JI — xpoHidHE 0OCTPYKTHBHE

3axBoproBaHHs JereHb, XHH -
TEVAR — TpaHckareTepHe NpoTe3yBaHHs AaOPTH.

Sk Gaummo 3 Tabmumi 4, TPOBEACHHS
0MHOGAKTOPHOTO  aHaji3y BHSBHWIO, M0 (Di3HMUHHIA
KOMIIOHEHT SIKOCTI XUTTS 3a SF-36 icTOTHO 3ajie)XaB Bij
BiKy crapiue 65 poki (p=0,034), HasBHOCTI y Nali€HTIB
aprepianpHoi  rimeprensii 3 crymens  (p=0,012),
nykpoBoro giadery (p=0,038), xpoHi4yHOI HHPKOBOI
HenocrarHocTi (p=0,043) Ta HM3BbKOI NPUXUIBHOCTI 1O
¢dapmakoreparii (p=0,041).

B T0i1 ke yac, Ha ocHOBI OaratodakTopHoi perpecii
BCTaHOBJICHO TPHM HE3aJECkKHI (aKTOPH, IO BIUIMBAIH Ha

XpOHIYHa HHUPKOBA HEJOCTAaTHICTb,

OMT - onTuManpHa MEIUKaMEHTO3HA Tepartisd,

(i3UUHNHA KOMITOHEHT — HasIBHICTh B aHAMHe31 y Malli€HTiB
aprepianpHoi  rimeprensii 3 crymens  (p=0,021),
XPOHIYHOI HUPKOBOI HepocTatHocTi (p=0,039) Ta HHU3bKa
OPUXHIBHICTE 10 papmakoreparnii (p=0,033) (Tab6u. 4).

[Ilo crocyeTbcs TCHUXIYHOTO KOMIOHEHTY SIKOCTI

KUTTSA, TO 32 JaHUMH ONHO(AKTOPHOTO  aHAIi3y
JMOCTOBIpHUI BIUIMB Mald HAsBHICTh B aHaMHE31
y TalieHTiB aprepiaspHOl TimeprenHsii 3 crymeHs

(p=0,007) Ta morpeba B BTpy4YaHHI Ha aopTi Mix dYac
niepioxy cnocrepexkens (p=0,025) (Tabm. 5).

Tabnuysa 5
Bnnue xapaktepucTuK nauieHTiB Ha NCUXIYHMIA KOMMOHEHT AAKOCTI XMTTA 3a SF-36
0aHOopaAKTOPHUM aHAJII3 BaraTodakTopHMii aHaJi3

llapamerpu B (95% CI) p B (95% CI) p
Bik >65 pokiB (Tak/Hi) -0,08 (=0,13;-0,04) 0,546 - -
Crarb 40J0Biva (TaK/Hi) -5,34 (=8,11;-3,22) 0,090 - -
IMT, kr/m? -0,89 (-1,13;-0,56) 0,371 - -
EuroSCORE 11, % -0,78 (=0,99;0,33) 0,412 - -
AT 3 cr (Tak/Hi) -8,13 (-10,2;-4,51) 0,007 -6,18 (-8,42;-3,94) 0,011
LT (tak/Hi) -2,13 (-3,42;-1,05) 0,155
XO3JI (Tax/Hi) -2,79 (-4,23;-1,15) 0,105
XHH (tax/Hi) 1,16 (0,87;3,29) 0,316
Cunypom Mapdana (Tak/Hi) -0,62 (-0,91;-0,19) 0,437 - -
[epudepuunmii arepockiiepo3 (Tak/Hi) 0,853 (0,27;2,32) 0,095 - -
Ornepaltist Ha cepili B aHaMHe31 (Tak/Hi) - 0,53 (-0,77;-0,19) 0,364 - -
TEVAR un OMT -1,01 (-=1,22;-0,81) 0,084 - -
IToBTOpHA onepaitist (Tak/Hi) -5,62 (-8,39;-3,74) 0,025 -3,51 (=5,23;-2,04) 0,021
HI/I3LK.a HPUXIIBHICTE 10 papMaxoTeparnii 21,23 (~1,58:-0,74) 0,527 ) )
(Tax/Hi)

[pumitku. IMT — ingexec macu Tina, AI' — aprepianpHa rineprensis, L/l — mykposuii miaber, XO3JI — xpoHiuHEe O0OCTPYKTHBHE
3axBoproBaHHs1 JiereHb, XHH — xponiuna HupkoBa HemocrtatHicth, OMT — onTuMmanbHa MenukameHTo3Ha Teparis, TEVAR —

TpaHCKaTeTepHe MPOTEe3yBaHHS A0PTH.

[MpoBenenust 6araro(h)akTOPHOTO aHAII3y BCTAHOBHUIIO
JIBa He3aJlekHi (aKkTopy, HIO BIUIMBAIM HA PE3yJbTaTH
MICUXIYHOTO KOMIIOHEHTY OIIHKH SKOCTi KUTTS 32 SF-36 —
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HasBHICTh B aHAMHE31 y TAIIE€HTIB apTepiabHOI TinepTeH3il
3 crymens (p=0,011) Ta morpeba B BrpydYaHHI Ha aOpPTi Mij
gac nepioxy crioctepeskerns (p=0,021) (Taom. 5).
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ANUCKYCIA

Pesynprarn Hamoro AOCHi/DKEHHsI TOKa3ajid, M0
nauieHTy, y skux nposoawnack TEVAR paszom 3 OMT
XapaKTepU3yBaJIUCS JIOCTOBIPHO KOPOTIIUM MeEpiogoM
nepeOyBaHHS Yy CTalliOHAPi, HIKYOK YACTOTOH ITi3HIX
AOpTaJIbHUX YCKIIAJHEHb, HW)KYOIO JIETANBHICTIO 3 YCIX
MIPUYMH Ta BUIIMMHU CYMapHUMH 3HauCHHSAMH (Pi3HYHOTO
KOMIIOHEHTa SIKOCTI  KHTTS HPOTATOM  TPUPIYHOTO
Mepioy CIOCTEPEKCHHS B MOPIBHSHHI 3 MAlli€EHTAMH, SKi
orpumMyBanu guie OMT.

Ha croronsi He icHy€ 3arabHOBU3HAHOI TyMKH IIO0
BHOOpPY METONy IIiKyBaHHS TAII€HTIB 3 HEYCKJIaJTHCHUM
po3MIapyBaHHAM HHM3XIZHOTO BiIIUTy TIpyaHOI aopTH
tuy B, 1 3me0Ouremioro Taki MALliEHTH OTPUMYIOTh
MeIUKaMEHTO3He JIiKyBaHHSA [12].

B Toii e yac, JOBrOCTPOKOBI JOCIIKECHHS 00
3aCTOCYBaHHSl ONTHUMAJbHOI MEAMKAMEHTO3HOI Tepartii
(OMT) y nmalieHTiB 3 HEYCKIAIHEHOK IHMCEKI[IE0
HU3XIJHOTO BIJIUTy TPYAHOI aOpTH MOBIJOMIISIOTH ITIPO
posimpeHHsM xuOHoro mpocBity Binm 20% mo 50%
BIPOJIOBXK 4 POKIB Ta MPO CyKyIHY JeTanbHicTh Bix 30%
1o 50% uepes 5 pokis [13, 14].

OnHUM 3 BaXKJIMBHX NOKa3HUKIB OLIHKH €EKTUBHOCTI
JIKyBaHHS TAIIEHTIB 3 JWCCKIEI0 HU3XIAHOI AOPTH THUITY
B y Bignanenomy rnepiosii BUCTYIIA€ SIKICTh )KUTTS, TIOB’s13aHa
31 310pOB’sIM, sIKa y HAILIOMY JOCIHI/DKEH] aHani3yBanacs Ha 3
POLIi criocTepe)XeHHS Ha OCHOBI onuTyBatbHNKa SF-36.

SkicTe KUTTH, TOB’S3aHA 31 3IOPOB’SIM — IIe
OaraToBMMipHA Ta IIJTiCHA KOHIIEMIIIsA, sSIKa ONHCye (i3udHi,
COIliafTbHI Ta TICHIXOJIOTIYHI AacmeKTH ONaromomydds Ta
(YHKITIOHYBaHHSI, IO OIiHIOETHCS MPH OLTBIIOCTI CEPIIEBO-
CYIMHHHX 3aXBOPIOBAaHb 32 PaXyHOK BHKOPHCTAHHS PI3HUX
ONMMTYBaJbHUKIB [15]. V CBOlO depry, ONHUTYBaJBHHUK
SF-36 € omHMM 3 HaWNOMMPEHIMNX IHCTPYMEHTIB
UL BHUMIPIOBAaHHS SIKOCTI JKUTTS TICIS BTPy9YaHb Ha
TpyIHOMY Bigaiumi aopT, B ToMy umcii i micms TEVAR
[16]. TakuM 9YMHOM, ONHUTYBAIGHUK MPAKTHIHUN 1 MOXKe
3aCTOCOBYBAaTUCS y JaHOI KOTOPTH TMAIi€HTIB.

3okpema, y mociimkeni Bi Y. Ta cmiBaBT., 3rigHO
3 onutyBaipHuKOM  SF-36  mpoeemenns TEVAR
acollfoBajiocsi 3  ICTOTHUM  IOKpAIEHHSAM  YCiX
MOKA3HUKIB OIIHKU SKOCTI KHUTTS 32 BUHATKOM POJILOBOTO
(YHKIIOHYBaHHS, 3YMOBJICHOTO E€MOLIMHUM CTaHOM,
JKUTTEBOI CHITH Ta NICUXIYHOTO 370poB’st [11].

3a qaHUMH HeOJABHHOTO METa-aHaMi3y 16 JOCTiIKeHb
IONI0 SIKOCTi JKHUTTS y TAIIEHTIB 3 UCEKIIEI0 HU3XIITHOTO
BUIIUTy TPYOHOI aopTH TWIly B cepen MAaIlieHTIB TaHOL
KOTOpPTH, SIKi OTPUMYBAII KOHCEPBAaTHBHE JIKYBAaHHS, OyJIo
BUSBIICHO HEBENHMKI BIIMIHHOCTI IIOAO (PyHKIIOHYBaHHS
Ta CaMOIOYYTTS MOPIBHIHO 31 3BUYAMHOIO MOMYIIIIIELO,
X04a JKIHOYA CTarh BHSBISUIACH (DAKTOPOM, acOIiHOBAHUM
3 TIpIMM NOKa3HUKOM (hisnuHoro (yHKuionyBanHs [17]. Sk
3a3HAYAIOTh ABTOPH, HEOOXifHI OUTHII MacmTaOHI Ta HoOpe
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CIUIAHOBaHI MPOCIIEKTUBHI JIOCII/PKEHHS 3 JIOBIOCTPOKOBHMHU
JaHUMH, [I00 BH3HAYUTH PCAIBHUI BIUIMB JUCEKIIT
HM3XIJJHOTO BIUIUTY TPYIHOI aOpTH THIy B Ha SIKICTH XKUTTA
IIOZIO TPAIIe3IaTHOCTI Ta IHBAJITHOCTI.

Takoxk, sK II0Ka3al0 HEIIOAABHE JOCIIDKCHHS
Meccanici Ta cmiBaBT. MK TpymamM JIIKyBaHHS
MAIEHTIB 3 JWCEKII€I0 HU3XITHOTO BIAIUTY TPyIHOL
aoptu tuny B (OMT nporn TEVAR/xipypriuna rpymna)
HE CIIOCTepirajocs CYTTEBUX BIIMIHHOCTEH Yy SKOCTi
KHTTS, TOB’S3aHOI 31 310pPOB’sAM, BOAHOYAC JaHa
pobora Mama OOMEXEHHHA po3Mip BHOIPKH, OCKUIBKA
He Oyma po3poOmena mius miei meru [18]. Ilpumuomy
aBTOpY BBAXKAIOTh, IO SKOW TAIi€eHTH OylTH Kpamie
moiHQOpPMOBaHI TPO PHU3HKH YCKIATHEHb 1 Te, SKUMH
BHJIaMU JiSUTBHOCTI M (HE) T03BOJICHO 3aliMaTHCs, MOXKHA
Oy710 O 3MEHIIUTH PiBEHb TPUBOTH Ta CTPECY.

VY HamoMy nocCnmikeHi BHOIp MeTomy JIKyBaHHS
(TEVAR uyn OMT) mariieHTiB 3 po3MIapyBaHHAM HHU3X1THOT
aoptH THIy B 3a maHmmm noricTHYHOI perpecii TOCTOBIpHO
He BIMBaB Ha ¢izwunmid (p=0,244) Y TnCHXiYHHN
komroHeHT (p=0,084) sAKOCTI XWTTA Ha TPETHOMY pOILIi
CTIOCTEpeKEeHHS, X04a y matienTiB rpymn OMT Bu3Hagammcs
JIOCTOBIPHO BHII CyMapHi 3Ha4eHHA (Hi3MYHOTO KOMITOHEHTa
SIKOCTI JKUTTS B TopiBHsHHI 3 TEVAR rpymoro.

3a ganumu Zhou N. Ta crmiBaBT. (i3U4HI BIIPaBU Ta
KapzioyioriuHa peaOimiTamis MOXYTh NMOKPALIUTH SIKICTH
JKUTTSI, TI0B’s13aHy 31 3JI0pOB’SIM y MAILI€HTIB 3 JHUCEKIIEI0
aopTH, TOAI SK CeKCyajbHa AWCOYHKILIS HaBIAKW
HETaTHBHO BILUIMBAE Ha SKiCTh kUTTA [19]. 3 iHIIOrO OOKY,
SK TIOKa3aJl0 Hallle JOCHIPKEHHS BXKIMBUM (aKTOpoOM,
SKU{ BIUITMBAE Ha SIKICTh XKHTTS, € XOPOIIa NMPUXHUIBHICTD
mo (dapmakorepamii y Tali€HTIB 3 PO3IIAPyBaHHAM
HU3XiAHOI aoptu Tuny B, mo, Ha Hamy aymKky, Mae
CTHMYJIIOBaTH KapJioJioriB po3Ka3yBaTH Malli€HTaM Ipo
HEOoOXiHICTh MPUHOMY MEIMKaMEHTO3HHX Ipernaparis.

Oomerncenna oocnioxcenna. Haie nociimkeHas Mae
Kibka oOMexkeHb. [lo-miepmie, Hamie IOCTIIKEHHS OyIo
PETPOCICKTUBHUM, i MOTEHIIIHOTO YIIepeHKEHHS BiTOOpy
B HAIIif TOMyJAIMii HE BAANOCS TOBHICTIO YHUKHYTH. Ilo-
nIpyre, po3Mmip BuOipkum OyB HEIOCTaTHHO BEIUKUM, IO
MOXXE YCKJIQIHUTH TIEPCHECEHHsS pe3yJbTaTiB HaIIoro
IOCTDKEHHS Ha TEHEpabHY CYKYITHICTh. 3Ba)Kaloun
Ha PETPOCIEKTHBHO-TIPOCHEKTUBHUN XapakTep poOoTH,
Yy HaIIOMy JOCTIDKCHHI BIICYTHI JaHI IIOAO BHXiTHOI
OIIHKH SKOCTI KUTTS y TAMI€HTIB TOCIITHIX TPYII.

BUCHOBKH
1) 3HayeHHS TICUXIYHOTO KOMITOHEHTY 3TiTHO
omutyBanbHuka SF-36 Ha 3 pomi cmocTepexeHHS

JIOCTOBIpPHO HE BiAPI3HIOCS MK TPYIIAMH JOCHTiHKEHHS
(47,0 (39,5;55,5) 6amm mporu 38 (30,0;41,0), p=0,093).

2) VYV mnamieHTiB Tpynmu A BU3HAYAIMCS JOCTOBIPHO
BUIIl CyMapHi 3HaueHHS (DI3UYHOTO KOMIIOHEHTA SIKOCTi
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XKHUTTA B mopiBHsHHI 3 rpymoo b (51,0 (41,5;54,5) Oamm
mporu 42,0 (38,0;47,0) Gamu, p=0,032), mpu 1BOMY
TALIEHTH TPy A XapaKTepu3yBaIucs JOCTOBIPHO BULIMMHU
3HaueHHAMH mapamerpa «PDizuuHe  (YHKI[IOHYBaHHSD)
(59,5;75,0) 6amm mporu 64 (51,0;68,0) Gamm, p=0,043)
ta «bine» (89 (71,5;95) Gamu nporu 77(61,0;91,0) Ganu,
p=0,038) B mopiBHsHHI 3 MarfieHTamMu rpymu b.

3) Ha OCHOBI OararodakTopHOi perpecii
BCTAHOBJICHO TPU HE3aIekHI (AaKTOpH, II0 BIUIUBAIH
Ha (BUYHUA KOMIIOHEHT — HasSBHICTP B aHaMHe3l
y TAIli€eHTiB apTepianpHOI rimepTeHsii 3 crymeHs

(p=0,021), xponiunoi HEpKOBOi HexpocTatHOCTI (p=0,039)
Ta HHU3bKa MPHUXWIBHICTh 10 (apmakoreparii (p=0,033)
Ta JIBa HE3aJEeXHI (PaKTOPH, IO BILTMBAIN HA MCUXIYHHUN
KOMIIOHEHT SIKOCTI JKHTTS — HasBHICTh B aHaMHe3l
y TAaIli€HTiB  apTepianpHOI rimepTeHsii 3 cTymeHs
(p=0,011) Ta moTpeba B BTpPy4YaHHI Ha aopTi MmiJ dYac
nepioxy crocrepexenHs (p=0,021).

Ilepcnexmuea nooanvuux 0ocnioxncens. Ilomanpiri
JOCHIKCHHST 31 30UIbIIEHHSAM BHOIPKM TMAIli€HTIB Ta
TPUBAJIOCTI CHOCTEPEKEHHS MAIOTh MEPECIigyBaTH METY
BHUABJICHHS BiJNaJCHUX HACTIAKIB €HIOBACKYIIPHOTO
MIPOTE3yBaHHS A0PTH Ha SKICTb )KUTTS MAI[iEHTIB.

®IHAHCYBAHHA TA KOH®JIIKT IHTEPECIB

aBropcTBa Ta ImyOmikamii JaHoOl  cTarTi.

(biHaHCYBaHHS — BJIaCHI KOIITH aBTOPIB.

Jxepeino

AOTPUMAHHA ETUMHUX HOPM

JlocmipkeHHsT  POBOAWIIOCH 3 JOTPUMAHHSIM
npuammmiB ~ [enpciHcpkoi  mexmaparii  BcecBiTHBOT
MenuaHOi  acomiamii  «ETHYHI TpUHOUHA — METUIHHX
JNOCTIDKEHp 13 3ajy4eHHAM JIIOAWHH K  00’ekTa
nocmimpkeras» (2000). Bei mamieHTH gand MHCHMOBY
iHpopMOoBaHy 3romy Ha 30ip Ta OOpOOKY KIIHIYHOTO
Marepiay. JlaHi BHOCHIHCE B 0a3y JaHUX JJIS MTOJATBIIOTO
aHamily B aHOHIMIi3oBaHii (opmi 3TigHO 3 YHHHUM
3aKOHOJABCTBOM [P0  3aXHCT  JAHUX, BKJIOYAIOYU
3aranpHuil  permameHT 3axucry gaHux (GDPR)  mus
3a0e3IedeH s 3aXUCTy 0COOMCTOl iH(OopMAITii.
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Abstract

COMPARATIVE ANALYSIS OF QUALITY OF LIFE AFTER THORACIC ENDOVASCULAR AORTIC REPAIR
AND OPTIMAL MEDICAL THERAPY IN PATIENTS WITH UNCOMPLICATED TYPE B AORTIC DISSECTION
Anna Yu. Shkandala'?, Oleh V. Zelenchuk'?, Serhii M. Furkalo'* Borys M. Todurov"?, Andrii V. Khokhlov'?,
Nataliia O. Yashchenko'?, Serhii M. Sudakevych'? '

P.L. Shupyk National Health Care University of Ukraine, Kyiv, Ukraine

Heart Institute the Ministry of Health of Ukraine, Kyiv, Ukraine

SState Institution «National Scientific Center of Surgery and Transplantation named after O. O. Shalimov to National
Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

Introduction. Thoracic endovascular aortic repair (TEVAR) is considered a minimally invasive
intervention, but the impact of this intervention on quality of life has not yet been fully evaluated.

Aim. To analyze patient quality of life and compare outcomes between patients treated with TEVAR in
combination with optimal medical therapy versus optimal medical therapy alone.

Materials and methods. The retrospective study included adult patients (over 18 years old) who
were hospitalized at the State Institution «Heart Institute of the Ministry of Health» between 2018 and
2024 due to dissection of the descending thoracic aorta. Depending on the method of treatment for
uncomplicated type B aortic dissection all patients were divided into two groups: group A - patients who
were initially prescribed TEVAR with optimal medical therapy (OMT) and group B - patients who were
initially prescribed OMT. Quality of life was assessed using the SF-36 questionnaire.

Results. The value of the mental component according to the SF-36 questionnaire at the 3rd year of
observation was not significantly different between the study groups (47.0 (39.5; 55.5) points vs. 38
(30.0; 41.0), p=0.093). Patients of group A had significantly higher total values of the physical component
of quality of life compared to group B (51.0 (41.5; 54.5) points versus 42.0 (38.0; 47.0) points, p=0.032),
while patients of group A were characterized by significantly higher values of the parameter «Physical
functioning» (59.5; 75.0) points versus 64 (51.0; 68.0) points, p=0.043 and «Pain» (89 (71.5;95) points
against 77(61.0;91.0) points, p=0.038) in comparison with patients of group B. On the basis of multivariate
regression, three independent factors influencing the physical component were established - the presence
in the anamnesis of patients with arterial hypertension of the 3rd degree (p=0.021), chronic renal
failure (p=0.039) and low adherence to medication (p=0.033) and two independent factors influencing
the mental component of quality of life - the presence of arterial hypertension of the 3rd degree in the
patient’s anamnesis (p=0.011) and the need for intervention on the aorta during the observation period
(p=0.021).

Conclusions. TEVAR is safe and effective in patients with type B aortic dissection with favorable clinical
and quality-of-life outcomes.

Keywords: aortic aneurysm, optimal drug therapy, quality of life, atherosclerosis, dyslipidemia, hypertension,
cardiac surgery
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OLIIHKA MEQWYHUX NOTPEE NALJIEHTIB MICNA XONELUUCTEKTOMII

Bonogumup M. Boromas, TetsiHa €. Ctapoay6

Kadbenpa BHyTpilLHiX XBOpob cTOMaTonoriyHoro dhakynbtety, HaujoHanbHuin mMeguunui yHiBepcuteT imeHi O. O. Boromonbug,

M. KuiB, YkpaiHa

y 3arajgbHid MOMyJISALii
KaJIbKyJbO3HUI
MaHidecramiero 'y 10-15% mnamientiB 3 JKKX. INonan

Pe3rome

MeTa. PeTpocneKTUBHO BUBYWTH JWHAMiKy MNOKa3HHUKIB MeJUYHOI JOMOMOTH IPH >KOBYHOKAM SIHiH
XBOpPO6i B YKpaiHi Ta OL[iHUTH NOTPe6H aMOy/IaTOPHOTO IiCJAs0NepaliiHOro CIOCTePeXKeHHS Mali€HTIB
MicJs X0JIELUCTEKTOMIl.

MaTepianu Ta MeToau. [IpoaHani3oBaHO KiJBKICTb AOPOCAMX XBOPHUX, IOCHNiTajJi30BaHUX 3 IPHUBOAY
YKOBYHOKaM STHOI XBOpoOH, xoJsienucTuty, xosaHrity (K80, K81, K82.2, K83.0 3a MKX-10), kiibkicTb
X0JIELIUCTEKTOMIM 3 MpPUBOAY TOCTPOro Ta XPOHIYHOrO XOJIELUCTHUTIB, piBHI rocmiTajibHOI Ta
nicjasonepaniiiHoi JetaabHoCTi B nepiog 2014-2023 pokiB. [l CTaTUCTUYHOTO aHa/di3y BUKOPUCTaHI
ny6sivHi fani LeHTpYy rpoMajcekoro 3j0poB’ss MiHicTepcTBa 0XopoHHU 340poB’sl Ykpainu Ta /lepxaBHOT
CAyOW CTAaTUCTUKH YKpaiHu. /I OniHKK KJIIHIYHOTO CTaHy HALi€HTIB Mic/as XOJIeUCTeKTOMil 6yJ1o
pPO3po6JIEHO creliani30BaHUN ONMUTYBaJIbHUK, 110 BKJIOYAB JeMorpadivyHi JaHi, 0co6MBOCTI aHaMHe3y
XBOPOGH Ta XXUTTs, 60J1b0BOr0, AUCHENCUIHOTO CHH/IPOMIB Ta CUMIITOMH «4Y€PBOHUX MPANOPI[iB».
PesynbraTi. KinbkicTb omepaniii B YkpaiHi 3 NpUBOAY TFOCTPOrO Ta XPOHIYHOTO KaJbKY/JIbO3HOTO
XOJIENUCTUTY B JIOPOCJUX YIPOJOBX OCTAaHHBOTO JlecATHUpiv4s BapitoBasia Bix 30,5 Tuc. 1o 58 Tuc. Ha
pik. Y nepepaxyHky Ha 100 Tuc. Hac. 3a octaHHi 10 pOKiB KiZIbKiCTb X0JIELIUCTEKTOMIN A0CAI/Ia CBOrO
icropuuHoro mMakcumymy - 160,5 Ha 100 Tuc. Hac. y 2023 poui. CnocTepirasocsi pi3ke 3MeHIIEHHS
piBHAI rocmiTasizauii 3 TPUBOAY *KOBYHOKAM SHOI XBOPOOH, XOJIELUCTHUTY, XOJAHTITYy Ta MiBUILEHHS
PiBHS roCHmiTaNbHOI JIETAJILHOCTI Cepes JOPOCIOro HaceJeHHs B poku naHzgeMii Covid-19 Ta Ha mo4yaTKy
MoOBHOMAcCIITaOHOI BiicbKOBOI arpecii (2020-2022 pp.).

BUCHOBKHM. MeHe/)KMEHT XBOPHUX ICJS XOJIENUCTEKTOMil € aKTyaJbHOI NpOGJIEMOI0 [Jis JIiKapiB
3araJIbHOi MPAKTHKH, TePaINeBTiB, rACTPOEHTEPOJIOTIB, OCKIJIbKYA O6JIM3bKO 25% MpoOmnepoBaHUX MOXKYThb
noTpebyBaTH MOpaJ JiiKaps 3 NPUBOAY Pi3HOMAaHITHUX a6A0MiHAJbHHUX CHMIITOMIB MHiC/s yCHiIIHOT
XOJIELIUCTEKTOMIl.

Karouoegi c/106a: »)K0BYHOKAM 'THA XBOPO6A, X0JI€UCTEKTOMis, rocniTa/ibHa JIETA/IbHICTh, aMOy/IaTOPHA
MeAMYHa AoIOMOra

BCTYN

) TTHBOTO BiKY [4, 25, 7].
[Mommpenicte xoBuHOKaM siHOi xBopoOn (OKKX)
ckragae 10-15%. Toctpmii
xoneruerut  ('KX) € xiiHigHOIO
YHHHHUKOM,

1o MOXC HCTATUBHO BIIIMBATH

XOJICIUCTEKTOMI] Y XBOPHX 3 BUCOKAM PU3HUKOM Ta JIFOIEH

[MommpeHicTh KOBUHOKaM sIHOI XBOpoOM B YKpaiHi
3pocrae 3 Bikom [22]. Iloxwmuii Bik € CaMOCTIHHUM

20% mamientiB 3 JKKX, #MOBipHO, MOTpeOyBaTUMYTh
xipypriunoro JikyBanHs [17]. Tokilicbki pexoMeHmarii

[28] Ta  pekoMmeHmarii  BcecBiTHBOI  acomiamii
HeBinkmagHoi  Xipyprii [17] BH3Ha4alOTh  paHHIO
xonemucrekromito  (XE)  crammaptom  JiKyBaHHS

JKOBYHOKAM sTHOI XBOpOOHM Uit OULIBIIOCTI TAIi€HTIB.
TpuBaroTe IUCKyCil HIOAO OLUIBHOCTI 3aCTOCYBaHHS
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micisonepaniiHi pe3ynsTatu [6].

Y €BpONEHCHKUX KpaiHaX 3 BEIHKOK KUIBKICTIO
HaceneHHs BUKOHyeThes Big 45000 mo 175000 XE mopivHo,
nepeBakHo Jamapockomiyao [11, 15, 20]. He3Bakaroun Ha
Te, mo XE BBaXkaeThCs BITHOCHO OC3IICUYHMM BTPYYAHHSM,
PY3HK PO3BHUTKY CEPHO3HMX YCKIATHECHB Y TPOOIICPOBAHIX
ckmamae 6-9%, a pmuk nerampHOCTI — 0,1-1% [24]. 3a

41



JIOCJI/PKEHHS

JAHUMH MIDKHAPOHOTO JIOCII/DKSHHS 3a y4acTio 57 KpaiH,
BUSIBIICHO, IO TiCIsIONepariiiHi yckmamgHeHHs ©Ha 30-i
JIeHb CIIOCTepiratoThest y 8% BHUIAJKIB, a micisonepariiia
JIETAJIbHICTh CKJIasiana 0,4%. Haitgacrimmmu
yCKIIaTHEeHHsIMH Oy7H BUTIK >k0Bdi (1,3%) Ta MOMIKOKEHHS
xoBuHKX 1UEIXiB (0,2%) [27]. 3a maHuM# JOCIIIHKCHHS
IHpificekol acoriarii MUTYHKOBO-KHUIIIKOBAX E€HIOCKOIIYHUX
Xipypris, 30-neHna cmeprHicts micnst XE cknanae 0,2% [23].

3a ganumu Arora et al. (2018), wactora KIIIHIYHUX
cumnToMiB uepe3 6 wmicsuiB micist XE cknanae 13%, xoua
NPUYMHY CHMITOMIB BHAeThesl BusBUTH jmme y 0,97%
[2]. Baxko omiHuTH, y SIKMX MALi€HTIB Micisi orepauii
3’SBISATHECS HOBI 200 3aJMINATBCA CTapi KIIHIYHI TPOSBH
XBOpOOM, aj/pKe MaTOJOTIUYHUI CHMITOMOKOMIUIEKC, IO
CIIOCTEPIraeThesl B ITiCIIONEpaliiHOMY Iepiofii, Moxke OyTH
CIPHYMHEHNH SIK Oe3rmocepeHiMA HACTiKaMi BTPYYaHHS,
TaK 1 HasBHICTIO 3aXBOPIOBaHb, SIKi HE OyJHM CBOEYACHO
IIarHOCTOBaHi, ale He TOB’s3aHi 3 remaroOiuTiapHOO
CHCTEMOI0 Ta (YHKI[IOHAIBHUMHU pO3JIaJIaMHd  OpraHiB
tpaBieHns [13]. 3rigao 3 mocmimkeHHsiM Kobiela (2020),
3aralbHUA ~ PiBeHb  TOBTOPHOI  TOCHiTami3amii  micist
JIarapockoIiyHoi  xoyenucrekTomii - ckiagae  3,3% i3
IMPOKHM Hiama3zoHoM Bin 0% mo 11,7% [12].

[amientn, y saxkux 30epiraeTbCs aOmOMiHATBHA
CHMIITOMAaTHKa, MOTPEOyIOTh IMOBTOPHOIO  PETEIBHOIO
obcrexkenHst. CTalicTh CHMITOMIB TOTIPUIYE SIKICTB JKUTTS
Ta CTBOPIOE 3HAYHWI TSArap BHUTPAT CHCTEMH OXOPOHH
310poB’st [26]. [yist BUpIIeHHs KITiHIYHEX mpo0sieM micist XE
HeoOXiHa JOCBiqUeHa My IBTHANCIMILTIHApHA KoMaH a [1].

Yacrora BHIIQJIKIB 30epeXeHHS abJOMiHAIBHOIO
00BOBOTO CHHAPOMY a00 IHUCIENCHYHOIO CHHAPOMY
micnst XE B ykpaiHCBKiH NOMyIsAil MaieHTiB TOCTipKeHa
obMeskeHo. MenmudHi IOTpeOH MPOOIEPOBAHMX TAII€HTIB
y micisiornepaliiHoMy Tepiojii BUBUEHI HEJOCTATHBO, Ta
ANTOPUTMU IX MEHEDKMEHTY HOTPeOyIOTh aKTyai3arii.

META

[IpoanamizyBaTi AWHAMIKy MOKa3HHUKIB MEIWYHOI
normomoru npu JKKX B VYkpaini Ta OI[IHHTH MeIWYHI
moTpedu amMOyIIaTopHOTO TiCIII0oTepaifHOTO
criocTepexeHHst nanieHris micns XE.

MATEPIAINA TA METOAX

[IpoBeneno PETPOCTIEKTUBHUIA MOPiBHSUTHHUIMA
aHaNi3 TOKAa3HUKIB pPIYHMX 3BITIB JineH3oBaHux MO3
Vkpainn 3aknaniB oxopoHu 370poB’s 3 2014 mo 2023
poku. IIpoaHami3oBaHO KUIBKICTH JOPOCIHX XBOPHX,
rocritanizoBanux 3 npusony JKKX, Xomnerucrury, XonaHriry
(K80, K81, K82.2, K83.0 3a MKX-10), ximbkictb XE
3 MPUBOLY TOCTPOTO Ta XPOHIYHOTO XOJICHWCTHUTIB, PiBHI
TOCHITaNIGHOI Ta micisonepauiiiHoi JerampHOCTI.  Jlis
CTaTUCTUYHOTO aHaJi3y BHUKOpUCTaHi myOmnigni mani LleHTpy
IPOMAJICKKOTO 310pOB’st MiHICTEpCTBA OXOPOHM 3II0POB’s
Ykpaiau ta JlepaBHOI CITy»KOH CTaTUCTHKA YKpaiHU.
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Jist OIIHKM KJIIHIYHOTO CTaHy MAali€HTIB Mics
XE Oyno po3po0iieHO eNEeKTPOHHHUN ONMHUTYBAJIbHHK, IO
BKJIFOYaB JleMorpadiuHi [aHi, OCOOIMBOCTI aHaMHeE3y
XBOpPOOM Ta IKHUTTSA, OOJBOBOrO Ta JAWUCIEIICHYHOTO
CHHIpOMIB. BWUSBICHHS TpPU ONUTYBaHHI CHMITOMIB
«YEPBOHMX NpAaropiiB» (MOpYyLIEHHs KOBTaHHA, Oib Mix
4yac KOBTaHHS, OJIOBAaHHS, JIOMIIIKK KPOBI B OJIOBOTHHX
Macax, JOMIIIKM KpOBI B Kalli, KaJl YOPHOTO KOJbODY,
HEMOTHBOBaHE  3HIDKEHHS  BarW, 3HWKEHHA  abo
BIZICYTHICTh amleTUTy, O3HOO, JIMXOMaHKa) mependadyaio
000B’SI3KOBHUI OYHHIA BI3UT JI0 JIiKapsI.

CraTHCTHYHUI aHaNi3 pe3ylbTaTiB JOCIIIKCHHS
npoBenenuii 'y makeri EZR  (R-statistics) Version
2.8-0. Ilpu cTaTUCTHYHOMY aHaNi3l KUTBKICHHX O3HAaK
MPOBOAMNIACA TEpeBipka PpO3MOALTY IOKAa3HHKIB Ha
HOopManbHicTh 3a kpurepiem [lamipo-Yinka. 3axon
pO3MOAINY BIAPI3HABCA BiA HOPMAIBHOTO, TOMY IUIS
NPENCTABICHHS JaHUX pO3paxoByBanacs MeliaHa Ta
MiKKBapTHiIbHUH  iHTepBan  Me (QI-QIII). PobGora
CXBaJICHA JIOKAIIHOKO €THYHOIO KOMICI€lO.

PE3YJNIbTATH

Kinekicte XE 3 mpuBogy rocTporo ta XpOHIYHOTO
KaJIbKYJIbO3HOTO XOJIELIMCTUTY B JOpPOCIMX B YKpaiHi
HPOTArOM OCTaHHBOIO JISCATHPIYYsl BapiroBajacs Bix
30,6 tuc. mo 58,2 THC. Ha pIK MiJ BIUIMBOM pIi3HUX
cucreMHux (akropiB. Y mnepepaxynky Ha 100 THC.
Hac. 3a ocranHi 10 pokiB kinbkicte XE mocsmia cBoro
icropuuHoro Mmakcumymy — 160,5 na 100 THC. Hac.
y 2023 porii (Puc. 2, Puc. 3).

Cepexn mpoonepoBaHMX 3 TIPHUBOLY XPOHIYHOTO
XONICIMCTUTY 32 OCTaHHE gecaTwmiTra  62,4-71,6%
CKJIaJla)Id MICBKI JKUTENi, MO CIIBBIIHOCHO 3 CY4acHOIO
CTPYKTYPOFO HaCeJIEHHS YKpalHH.

3a marmmu MO3 VYipainan, 3 2014 mo 2019 poxkwu piBHI
TOCIITaNi3aIliif Ta TOCHITaJbHA JIETAJBHICTH 3 IPUBOLY
KKX, xonermucrury, xomanrity (K80, K81, K82.2, K83.0
3a MKX-10) xomuBamuce y mexax 207,8-253,7 ma 100000
Hacenenns ta 0,21-0,25% signosigHo (Puc. 1).

[TpocrexeHo pizke 3MEHIIEHHS PiBHS rocmitamizamii
3 npuBony JKKX, X0JneuucTuTy, XoJIaHriTy Ta BUpaKeHe
MiJBUIIEHHS PIBHS TOCHITAIbHOI JIETAIBHOCTI cepen
HaceleHHss Ykpainum B poku manzaemii Covid-19. Ha
Hally JyMKY, Taki 0COOJHMBOCTI 3yMOBIJIEHI KOMILIEKCOM
npuunH. YacTMHA nauieHTiB 0osulacst IOTParuTH 10
JiKapHi, e oJHOouYacHo mpuiiManu xBopux 3 COVID-19,
yepe3 pHU3MK IH(IKYBaHHsS BipycOM, IO HPU3BEJIO [0
3HW)KEHHSI KITBKOCTI 3BEPHEHb JO JIKapiB 1 MEAWYHUX
3axnaniB.  OOMeXeHHS IoA0  rocmitamizamii  Ha
IUIAHOBI OIEpaTHBHI BTpPy4aHHS OyJM 3alpOBaKEHI
aJMiHICTpaTMBHO Ha Tepioa maHaeMmil B 0araTbox
KpaiHax CBITY, BKJIIOYaO4YM YKpaiHy. 3akjaad OXOPOHHU
30pOB’s Oysin 3MylleHi BigrepMiHyBaTH a0 HaBiTh
CKacCyBaTH IIAHOBI Omepallii, 100 3BUILHUTH PECYpPCH LIS
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narfientiB i3 COVID-19 3 MeTOl HaJaHHSA HEBIAKIAIHOT
noromoru. Yepes 1e vactuHa mnamieHTiB 3 JKKX He
OTpHMaJja CBOEYACHOTO JIIKYBaHHS, 110 MOIJIO 301LIbIIUTH
PHU3UK YCKJIAJHEHb Ta MiJBUIIATH PIBEHb JICTAIHLHOCTI.
JlocnmipkeHHsT  MOKa3yloTh, IO MOMIOHI  TEHAEHINT
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Pucynok 3. KiibkicTh onepoBaHuX 3 IPUBOLY FOCTPOro X0JIEUCTUTY Ta MicjsionepauniiiHa JeTajibHicTh B YKpaiHi.

YV 2022 pomi Ha KUTBKICTh TOCITiTANI3AIN, HA HAITY
JIyMKy, BIUIMHYJIM THOBHOMacmrTaOHa pociiicbka arpecis,
MacoBa MITpallisi TMaIlieHTiB Ta MEIWYHUX MpAIiBHUKIB,
pyiHYBaHHSI 3aK/IajiB OXOpPOHM 310poB’s. I[loBepHEHHS
piBHS rocmitamizamiii mo 251,1 wa 100000 HacemeHHs
y 2023 poui Bkasye Ha craOumizamito poOOTH 3aKiajiB
OXOpOHHM 37I0pPOB’sl, BIIHOBJICHHS JJOCTYITHOCTI XipypriqHO1
JIOTIOMOTH HAaCEeJICHHIO Ta aJanTallilo CUCTEMH OXOPOHH
3710pOB’sl 10 poOOTH B yMOBaX BiiCHKOBOTO CTaHy.

[IpoBeneno onnaiiH-aHkeTyBaHHsA 61 mamieHTa, 10
repeHecn Jjamnapockoniyny XE 6e3 micisomnepariitHux
YCKJIAIHEHb Yy 3aKiafi OXOPOHH 3J0POB’S BHIIOTO PiBHS
akpemuramnii. s 30opy manmx BukopucraHa Google
@®opma, SKy TAami€eHTH 3allOBHIOBAIM CaMOCTIHHO 3a
3aIPOIICHHSIM €JeKTPOHHOIO IIOIITOI0 Ta Tele(OHHUM
HaragyBaHHAM. Po3Momin y4acHHUKIB 3a CTaTTIO BKJIIOYAB
39 (63,9%) xinokx Ta 22 (36,1%) gonosiku. I[lmanoBa
omeparis Oymna mposeneHa B 36 (59%) Bumagkax,
ypreatHa y 25 (41%) Bumagkax. CepenHii Ji>KKO-ICHb
CTaIllOHAPHOTO JIKYBaHHS MamieHTIB ckianaB 1,34 mobwu.
Meniana Biky 3aransHOi BuOipku Me (QI-QIII) 52 (36-62)
pokn, cepen xiHok — Me (QI-QIII) 56 (41-64) poxis,
cepex gonoBikiB —Me (QI-QIII) 39,5 (34-58) poxkis.

3anoBHmwinn  ankery 20 (Bimryk — 32,7%)
nmarientiB. Cepen Hux 9 4donoBikiB Ta 11 IKiHOK.
Cepemuiil BiK pecrnoHICHTIB ckiaB 52,9 + 154 pokis.
IlmanoBa omepamist Oyma mpoeeraena B 11 (55%)
BUIAJKaX, ypreHTHa y 9 (45%) sumagkax. 3rigHO
3 BIJNOBIIIMH PECIOHICHTIB, KOXKEH 4-i maIlieHT
(25%) uepe3 wmicaup micns  omepamii  BiguyBaB

nepioAn4yHuil Ok B KMBOTI IEPEBaXHO HE3HAYHUM,
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mume onuH mamienT (5%) BKa3dyBaB Ha HasBHICTH
OMipHOTO OO0INIF0 pi3HOI JOoKamizamii (emiracTpiif, mpaBe
migpebep’s, HaABKOJIONYIIKOBA 30Ha, IpaBa OOKOBa,
jgiBa kiyboBa nistHkE). JKomeH 3 pPECHOHICHTIB Ha
MOMEHT OIUTYBaHHS HE BHKOPHCTOBYBaB 3HEOOINIOIOUI
Ipenapary B IICISONEpaIifHOMy TMepioai, IO BKasye
HAa BHCOKYy €(eKTHUBHICTh XipypriyHOTO BTPYYaHHS.
Opna mamieHTKa 68 pPOKIB 3 OHKOJOTIYHMM aHAMHE30M
3a3HayMiIa HasBHICTh CHMIITOMIB «UEPBOHHUX IMPAIOPIIiBY
(opylIeHHS KOBTaHHS, 3HIXKEHHS abo
aneTuTy, 03HOO, JMXOMaHKa) Ta Oyna 3ampolicHa Ha
TIOBTOPHUH OYHUH IPUIHOM /10 JTIiKapsL.

BiJICYTHICTh

Kepytounch pesynbraTaMd ONUTYBAaHHs, MOXHA
nependauary, mo 10 25% nauieHTiB MOXKYTh IoTpedyBaTu
Topaj| JiKaps 3 IPUBOLY PiI3HOMAHITHUX a0IOMiHAJIBHUX
cumntoMiB  micns  ycmimmoi XE. Jnsg  yTOYHEHHS
IOCTOBIpHOCTI Ti€i iH(opMarii HeoOXigHE MPOBEACHHS
IOCHIDKEHHST  Ha  OUIBINI  KUIBKOCTI  MAIlI€HTIB
Y JEKIIBKOX MEIUYHHX IIEHTpaxX Ta B IIUPIIOMY BiIKOBOMY
Jliarna3oHi KOrOpTH Malli€HTIB.

ANCKYCIA

SIkicTp XUTTA nauicHTiB micnsd XE € BaXJIMBUM
MTOKa3HUKOM e(heKTUBHOCTI JIKyBaHHS KKX.
JlocmipkeHHsT TOKa3yIOTh, [0 B OUIBIIOCTI BUIAJKIB
MMCNSL  OIepaIlii CIOCTEPIraeTbcsi 3HAYHE MMOKPALICHHS
CTaHy 3JI0pPOB’sl, OCOOJMBO Yy BHITaIKaX, KOJIU IAIli€HTH
CTpaKAalIM BiJl YaCTUX HAmaIiB >KOBYHHX KOJBOK Ta
Ba)KKOI mucriencii 1o onepaiiii. [IpoTe B 4acTHHU MAIli€HTIB
MOXKYTh BHHHUKAaTH HOBI abo 30epirarucs mnomnepeHi
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CHMIITOMH, 1110 TIOTIPIIYE SKICTh IXHBOTO XUTTSL. BuBYeHHS
LBOTO0 AacHeKTy € BaKJIMBHM JUIsl PO3POOKM CTparerii
HOKpAILleHHs micisionepauiiinoro gormsiay [10, 2].

TpamumiitHO y BITYMBHSHIA MEIUYHINA TPaKTHII
32 BIICYTHOCTI paHHIX TMICIIONEPAIIHHIX —yCKIATHCHD
CIIOCTepPES)KECHHS 3a TMAIIEHTOM 3a0e3MeduyroTh CiMelHi
mikapi abo JKapi-raCTpOCHTEPONIOTH MDIIXOM AKTHBHOTO
3BEpHEHHs TAlli€HTa. YJIBTPa3sByKOBE TpaHcaOioMiHaIbHE
JOCITIDKEHHS OpraHiB 4epeBHOI MOPOXKHHHU € JIOCTYITHUM
IHCTDYMEHTOM  OITIHKK 00 €KTHBHOTO CTaHy XBOPHX
1 ¢inaHcyetbcs komramu HarionansHoi Ciys:xOu 310poB’st
VYkpainn. HesHauna dacTMHa TAIli€HTIB y pPaHHbOMY
Ta BiIJAICHOMY TICIONEpAllifHUX TepiofaX MOXe
MoTpeOyBaTH BHCOKOBAPTICHUX Bi3yali3alliifHIX METOIIB
JIIarHOCTUKH: €HI0COHOTpadii, HIOCKOMIYHOI PeTPOrpaHOl
XOJIaHTioMaHKpearorpadii,  e30(aroracTpomayoIecHOCKOMI,
MAarHiTHO-PE30HAHCHOI ~ XOJIaHTiomaHKpeatorpadii Ta/abo
KOMI'IoTepHOI Tomorpadii. Y pamkax 4dHHHOI Mozeni
BITYM3HSHOI CHCTEMH OXOPOHH 3/IOPOB’S, OCHOBHHM
3aBIAHHAM CIMEHHOTO JKaps Ta IHIINX CIICIHATICTIB €
CBO€YacHA inmeHTH(IKAIlis i€l TPymd TMAIieHTiB cepex
HIIMX TPOONepOBaHUX. [IOTPiOHO BIOCKOHANIMTH METOIN
KOMYHIKAIl{ 3 TMAIli€HTaMU U 30UThIICHHS €(heKTUBHOCTI
po0OTH JTiKapiB Ta YCYHEHHS PU3UKIB HETOOMIHKH ITATOJIOTIH.

Tenememrani TEXHOJIOT1i CTaloTh 3BUYHIM
IHCTPYMEHTOM MeIMYHOI TNpakTHKA B OaratbOX KpaiHax
[19, 16, 5]. Y nocmimkeni Soegaard Ballester et al.
(2018) OurpmiicTh mMami€HTIB BKa3aam 3py4HICTH (55%),
exkoHoMi0 dacy (34%) 1 3MEHIICHHS BHUTpaT Ha JOPOTY
(22%) sK oOCHOBHI TmepeBard TeJeKOHCYNbTammin [21].
3pocTaHHs 3arajbHOI KUTBKOCTI MPOOMEPOBAHMX MAIlIEHTIB
aKTyaJi3ye PO3BHTOK IWCTAHLIIHMX IHCTPYMEHTIB poOOTH
ciMelHMX JIKapiB Ta TaCTPOSHTEPOJIOTIB Y IOJAJIBIIOMY
MEHE/DKMEHT] 1IMX XBOpHUX. [lepeBaramu 3amporioHOBaHOTO
HaMH ENIEKTPOHHOTO OIMTYBAaHHS € BHCOKA HIBHJKICTh
OTpUMaHHs iH(OpMAILTil Bif| MAI€HTa, CKOHOMIS 4acy JIKapst
Ta 3aroOiraHHsl HEBHUIIPABIAHWX OYHUX Bi3WUTIB MAIIEHTIB.
3Ba)kalouM Ha 3HAYHY YacCTKy CUIBCHKOTO Ta MEPEMIIIEHOTO
HaceNleHHs B YKpaiHi, IUCTaHIIHHUA CYNPOBIiL MOXKe
MOKPAIIUATH JOCTYIHICTh MEIMYHOT JOITOMOTH.

JocBin poboTH B yMOBax MaHICMIii 3acCBiTYMB
CYTTEBI TOPYIIEHHS B MEIUYHOMY OOCIyroBYBaHHI
nanienTiB 3 XXKX [3]. BpaxoByroun MaitOyTHi emigemidHi
BUKJIMKH MOIIUPEHHSI [TPAKTUKU aKTHBHOTO JTUCTAHLIHHOTO

ricisionepaniitHoro CIIOCTEPEHKEHHS JIOTIOMOXeE
ONTHMI3yBaT BUKOPUCTAHHS PECYpCiB 3aKJajiB OXOPOHU
3[J0pOB’sI IPH HAJA3BUYANHUX CUTYAIIisIX.

[Ipy akTUBHOMY ONWTYBaHHI MAIIEHTIB TICIA
YCIIITHOT JIATapoCKOMYHOT XOJICTIUCTEKTOMIT
KO)KCH YeTBePTHH TMAIlieHT dYepe3 MICsAlb  Iicis

orepanii CKap)KUBCA Ha MEPIOAWYHAN OiTh B JKHUBOTI
He3HayHOI abo momipHOoi cmimm. CimeiHi  mikapi,
racTpPOCHTEPOJIOTH, TEPAINeBTH TOBHHHI KOPUCTYBATHChH
IHCTpYMEHTaMH{ BiJJalleHOi OIlIHKK CTaHy TIAIli€HTIB
JUISL CBOEYACHOTO BUSIBICHHS MOXIIMBUX YCKJIAJJHEHb.
O1iHKa CUMITOMATHKH 1 SIKOCT1 KATTS ITAI{I€HTIB ITICIISI
XOJICHUCTEKTOMIi Ha OCHOBI CTAaHJapPTU30BAHHX AHKET
MOKe OYTH OJHUM i3 €JIeMEHTIB, IO JO3BOJSTH OIIHUTH
Pe3yIBTaTUBHICTD JTIKYBaHHS ITAIlI€HTIB.

Ilepcnexmueu nooanvuiux 0ocnioxncens. Braxaemo
JOLIJIbHUM ~ 30UIBIIEHHSI TPYIHM  CIIOCTEPEKEHHS 32
paxyHOK BKIIOYEHHs mamieHTiB micas XE mexinbkox
3aKJIa/liB OXOPOHM 3J0poB’s. Ha nuisixy BIOCKOHaJEHHs
nicisioniepaniitHoi peaGinmiTaiii HaIi€HTIB MOXYTh OyTH
3aJlydeHi JIETOJIOr, T'aCTPOCHTEPOJIOr, IICUXOTEPAIeBT,
3aJIeKHO BiJI OCOOIMBOCTEH KIIIHIYHOT cuTyaii. 3a JaHuMU
Poindessous et al. (2018), koHCyJsbTALIT JTiKAps-Ii€TONIOra
micis XE CnpusitoTh NMOKpAILEHHIO CaMOIIOYYTTSI XBOPUX
3 pisHUMH (YHKIIOHAIBHUMU po3nazamu [18].

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

HocnimkenHs He orpuMyBano (iHAHCYBaHHA i3
30BHINIHIX JDKEpell. ABTOpH JEKIapyIOTh BIACYTHICTH
KOH(ITIKTY iHTEpeciB y KOHTEKCTi JAHOTO JAOCIi[KSHHS.

AOTPUMAHHA ETUMHUX HOPM

JlocnimkeHHsT BIAMOBIa€ MPUHIMIIAM O10CTHKH,
BUKIQJAEHUM y lenbciHChKid  aekmaparii  «ETwuni
MPHUHITAIA MEAUIHUX TOCIIKCHD 33 YYacTIO JEOICH.
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Abstract

EVALUATION OF MEDICAL DEMANDS IN PATIENTS AFTER CHOLECYSTECTOMY
Volodymyr M. Bogomaz, Tetiana Ye. Starodub

Department of Internal Medicine, Faculty of Dentistry, Bogomolets National Medical University, Kyiv, Ukraine

Aim. To retrospectively study the dynamics of healthcare indicators for gallstone disease in Ukraine and to assess the
needs for outpatient postoperative monitoring of patients after cholecystectomy.

Materials and methods. The study analyzed the number of adult patients hospitalized for gallstone disease,
cholecystitis, and cholangitis (ICD-10 codes: K80, K81, K82.2, K83.0), the number of cholecystectomies for acute
and chronic cholecystitis, as well as hospital and postoperative mortality rates from 2014 to 2023. Public data from
the Ukrainian Ministry of Health’s Center for Public Health and the State Statistics Service of Ukraine were used for
statistical analysis. To assess the clinical condition of patients after cholecystectomy, a specialized questionnaire
was developed, which included demographic data, medical and life history, pain, dyspeptic syndrome, and «red flag»
symptoms.

Results. The number of operations for acute and chronic calculous cholecystitis in adults in Ukraine over the past
decade ranged from 30.5 thousand to 58 thousand per year. Per 100,000 population, the number of cholecystectomies
reached its historical maximum of 160.5 per 100,000 in 2023. A sharp decrease in hospitalization rates for gallstone
disease, cholecystitis, and cholangitis, along with an increase in hospital mortality among the adult population, was
observed during the COVID-19 pandemic and the early stages of full-scale military aggression (2020-2022).
Conclusions. The management of patients after cholecystectomy is a pressing issue for general practitioners,
internists, and gastroenterologists, as approximately 25% of operated patients may require medical advice regarding
various abdominal symptoms after a successful cholecystectomy.

Keywords: cholelithiasis, cholecystectomy, hospital mortality rate, outpatient medical care
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EXPLORING THE ROLE OF GUT MICROBIOTA IN PATIENTS WITH MULTIPLE
SCLEROSIS IN UKRAINE: A CROSS-SECTIONAL STUDY
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Abstract

Introduction. Multiple sclerosis (MS) is an inflammatory disorder characterized by demyelination in the
central nervous system (CNS), linked to both genetic predispositions and environmental influences. Gut
microbiota can be considered as an environmental factor that plays a role in MS disease.

Aim. The study aims to assess enterotype and microbiota composition in multiple sclerosis patients and
a control group in the Ukrainian population, as well as to identify factors influencing their formation and
role in disease pathogenesis.

Materials and methods. A total of 33 subjects, from which 28 diagnosed with multiple sclerosis (MS) and
5 healthy volunteers participated in this single-center cross-sectional study. Data were collected from stool
samples obtained from participants, medical records and neurological exam during 2025. Microbiome
analysis was performed via 16S rRNA gene sequencing on the [llumina MiSeq platform.

Results. The MS and control cohorts had comparable demographic characteristics. The median age was 33
(IQR: 31-37). In this study we investigated the impact of gut microbiota on adults with multiple sclerosis
in Ukraine and found that enterotype has potential moderate-strong association with MS, and were
significantly related to treatment status. The association among enterotype distribution and treatment
status was with large effect (Cramér’s V = 0.41), indicating relationship between microbiome changes and
DMT therapy. In our study MS patients also had an increased level of the phylum Proteobacteria (d=-0,36)
and decreased levels for Bacteroidetes (d=0.27) and Firmicutes (d=0.44) compared to healthy controls.
Kruskal-Wallis H test showed that Firmicutes (H = 12.262, p = 0.016) and Proteobacteria (H = 10.18,
p = 0.037) differ significantly between control group, group without treatment and preventive therapy
groups. Other phyla do not show statistically significant differences.

Conclusions. This study demonstrates that gut microbiota composition in MS patients differs from that
of healthy controls, with enterotype distribution potentially influenced by disease-modifying therapies.
Increased levels of proinflammatory phylum have been identified in the MS cohort, so further studies on
genus and species level is needed.

Keywords: gut microbiota, enterotype, EDSS, multiple sclerosis, 16S rRNA gene sequencing

INTRODUCTION

Multiple sclerosis (MS) is an inflammatory disorder
characterized by demyelination in the central nervous
system (CNS), linked to both genetic predispositions and
environmental influences [1]. The gut microbiome has
emerged as a significant factor potentially influencing MS
pathology [2]. The gut microbiota in MS patients shows
distinct differences from healthy controls, particularly
in terms of microbial diversity and composition [3].
These differences are believed to play a role in immune
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system regulation, possibly exacerbating or ameliorating
MS symptoms [4]. Microbiota describes the living
microorganisms found in a defined environment, such
as oral and gut microbiota. Microbiome refers to the
collection of genomes from all the microorganisms in the
environment, which includes not only the community of the
microorganisms, but also the microbial structural elements,
metabolites, and the environmental conditions [5].

Enterotypes is a classification of the gut microbiota
of different populations, indicating that variation in gut
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microbiota is stratified among individuals. It has no direct
relationship with gender, age, geography and cultural
background [6].

Each of the three enterotypes is identifiable by
variation in the levels of one of three main genera:
Bacteroidetes (enterotype 1), Prevotella (enterotype 2) and
Ruminococcus (enterotype 3) [7].

Enterotype 1 is characterized by a Bacteroides
predominance and the ability to recover maximum energy
from carbohydrate and protein fermentation. Additionally,
people who have this enterotype produce more biotin,
vitamin B2, B5, C. This enterotype has been linked to
a higher level of intestinal inflammation and, as a result,
a higher level of overall inflammation (46) [6]. Prevotella
bacteria are preponderant in Enterotype 2, which is linked
to a carbohydrate-rich diet in vegetarian individuals [8].
Produce high levels of vitamin Bl and vitamin B9 [6].
Ruminococcus enrichment is a characteristic of enterotype
3, specific to the resistant starch diet and it consists of
bacteria able to degrade mucin [8]. Furthermore, the
bacteria that make up this enterotype can absorb simple
sugars, suggesting that they can play a role in immune
system modulation. Enterotypes are stable, which is
mainly affected by long-term dietary habits [6].

Diets high in fermentable fibers and polyunsaturated
fats are linked to increased microbial diversity, production
of anti-inflammatory short-chain fatty acids, and an
enhanced gut barrier function, potentially reducing MS
activity [9]. In contrast, diets high in processed foods can
promote an inflammatory microbial environment [10].

The role of probiotics in MS management is also
under investigation. Preclinical studies suggest that certain
probiotics can modulate T-cell responses, crucial in MS’s
autoimmune pathology [11]. However, while some human
studies show promise, the overall evidence remains mixed
regarding probiotics’ efficacy in altering MS progression [12].
Further, the gut-brain axis, where gut microbiota influence
brain function, is considered a pathway through which the
microbiome might affect MS [13]. Studies have explored
how gut microbial metabolites interact with the CNS,
potentially influencing neuroinflammation or neuroprotection.
L. Rothhammer et al. demonstrated that type I interferons
and microbial metabolites of tryptophan can modulate
astrocyte activity and CNS inflammation via the aryl
hydrocarbon receptor [14]. Research suggests gut microbiota
may influence MS treatment outcomes by modulating drug
metabolism and efficacy. A. J. Kostic et al. explored the long-
term dynamics of the human gut microbiome in inflammatory
conditions, highlighting its potential role in immune-mediated
diseases [15]. This underscores the potential for personalized
therapeutic strategies, wherein targeted modulation of the gut
microbiome may enhance treatment efficacy [16].

Several associations between enterotypes and disease
phenotypes in humans have been reported by Yang et al.
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(2019) [17]. However, the interplay between MS and the
gut microbiome is complex, involving potential influences
on immune function, inflammation, and disease progression.
The emerging field holds promise for developing targeted
interventions, but further research is needed to solidify these
connections and translate them into practical treatments [1].

While the exact mechanisms and causal links
between the gut microbiome and MS are still under
scrutiny, the correlation is evident enough to warrant
continued research. This encompasses investigations into
the role of dietary interventions and microbial modulation
as potential therapeutic strategies for MS management [2].

Although previous studies have investigated the
gut microbiota in multiple sclerosis, data specific to
the Ukrainian population remain scarce. Given the
distinct dietary habits and socio-economic factors in the
region, our study aims to provide novel insights into the
microbiome’s influence on MS. These findings may help
identify microbiota-related characteristics and contribute
to more personalized therapeutic approaches for patients.

MATERIALS AND METHODS

Study population

A single-center, non-interventional, cross-sectional
study was conducted to assess and analyze the relationship
between the gut microbiota profile, disease activity and
course type in patients with multiple sclerosis (MS) in
the Ukrainian population. The study included a total of
33 participants, including 28 patients undergoing inpatient
and outpatient treatment from June 2024 to January 2025
at the Multiple Sclerosis Department of Kyiv City Clinical
Hospital No. 4, Kyiv, Ukraine and 5 healthy volunteers.

Initially, 50 adults aged 20-40 years old were
randomly enrolled from the indicated health care unit.
Twenty individuals were excluded from the study due
to disease exacerbation, receipt of pulse-therapy, use of
antibiotics, pregnancy, or relocation to another country.
The criterion for the purposeful sampling was having
patients with all types of disease modifying therapy with
the aim to have all segments represented in the study.

Participants were recruited based on established
diagnosis of MS (ICD-10 code G35), both types of MS:
relapsing-remitting MS (RRMS) or progressive MS,
willingness to participate in a microbiome study, and
meeting the inclusion/exclusion criteria.

Inclusion criteria for subjects with MS included
a diagnosis of MS according to the latest McDonald
criteria. Disease subtypes were further classified as
RRMS or primary progressive MS, gender: male/female,
age: 20-40 years, consent for stool sample sequencing,
ability to maintain consistent contact, signed informed
consent after full explanation of the research method, the
Expanded Disability Status Scale (EDSS) 1-8.
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Exclusion criteria for both MS subjects and healthy
control subjects were as follows: antibiotic use in the
prior 6 months; probiotic use; corticosteroids within
the past 3 months; history of gastroenteritis; or travel
outside of the country in the prior month, pregnancy.
None of the MS patients had an active relapse at the time
of sampling. Treated patients in the cohort were those
who had received interferon beta 1b, glatiramer acetate,
ocrelizumab, teriflunomide, dimethyl fumarate for at least
3 months. Untreated patients were treatment naive or with
no steroid treatment in the previous month, no disease-
modifying therapy treatment in the previous 3 months,
and no other treatments over the prior 6 months.

Healthy subjects n=5 were individuals who are self-
reported to be free of chronic infectious and inflammatory
diseases and recallable by demographic or genotypic
feature for biosampling, were approached to provide
a stool sample. Collection and processing procedures were
identical to the ones used for the MS patients.

A survey about satisfaction of dietary recommendations
was administered to subjects with MS before collection of
samples.

The protocol for this study received prior approval
from the Bioethics and Research Ethics Committee of
Bogomolets National Medical University during its meeting
on November 07, 2018, as documented in Protocol No. 115.,
and informed consent was obtained from each subject. All the
participants provided sociodemographic and other clinical
data, which included age, sex, body mass index (BMI).

Sample collection

Each patient was sent instructions by the researcher
on the rules for sample collection. We used a consistent
methodology for processing and storage of all samples.
Subjects collected a single-sample produced at any
time of day with no specific dietary restrictions. Study
subjects collected a stool sample at home. The sample
was collected in a sterile container with a spoon designed
for biological material (stool) collection. Among the
recommendations, there was information stating that if the
sample was collected after a radiological examination with
contrast agents, stool could only be collected if more than
2 days had passed. The stool sample was delivered by the
patient to the clinic within 3-24 hours, where the samples
were numbered and placed in a box with an ice packs
before being transported to the laboratory, where they
were placed in a freezer and frozen at -18°C upon receipt.
Samples were only subjected to a single free-thaw cycle.

Microbiome Analysis

Microbial DNA was extracted from faecal samples
and 16S rRNA gene sequencing was performed on the
[llumina MiSeq platform using primers targeting the V3
and V4 variable regions, respectively.

DNA was extracted using the Quick-DNA™ Fecal/Soil
Microbe Miniprep Kit (Zymo research, USA). Quantification

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

of DNA was performed via a spectrofluorometric DeNovix
dsDNA Broad Range Assay on a Denovix QFX fluorometer
(DeNovix, USA). Optimal input range of 2.5-25 ng and
concentration of 0.5-5 ng/ul was met in all samples.

NGS Library preparation was performed using the
ViennalLab 16S Microbiome NGS Assay (ViennalLab
Diagnostics GmbH, Austria). After DNA extraction, variable
bacterial V3-V4 regions of 16S rRNA gene were amplified
with target specific primers. This process was followed by
magnetic bead clean-up of PCR products. Afterwards, an
indexing PCR was performed. For each sample, a unique
combination of indexing forward and reverse primers had
been selected. After the second clean-up with magnetic
beads, we set up a capillary gel electrophoresis via Agilent
TapeStation (Agilent, USA) to assess library size distribution.
Library quantification was performed via both dsDNA High
Sensitivity Assay on a Denovix QFX fluorometer (Denovix,
USA) and KAPA Library Quantification Kit (Roche,
Switzerland) on a Bio-Rad CFX96 qPCR system (Bio-Rad,
USA). Library normalization, dilution and pooling was
performed according to quantification data. Sequencing was
set up on the Illumina MiSeq system and NGS data analysis
was performed via ViennaLab Microbiome Analysis Webtool
(Viennalab Diagnostics GmbH, Austria). Microbiome
sequencing and NGS data analysis were performed at CSD
LAB, Kyiv, Ukraine.

Data Analysis

Statistical analysis was performed using IBM
SPSS Statistics software (Version 23.0; Armonk, NY:
IBM Corporation; for identification only). Exploratory
analysis using Chi-square and the Fisher-Freeman-Halton
test compared results across Firmicutes/Bacteroidetes
ratio, Shannon index, Enterotype in control group and
patients with MS. Microbiome diversity was discovered
with the Shannon index. For evaluation of the strength of
association and size effects we calculated Cramér’s V.

Descriptive statistics were used to summarize the
demographic and clinical characteristics of the study
population. Continuous variables were reported as mean
(SD) or median (IQR), while categorical variables were
presented as frequencies and percentages.

To investigate overall differences in microbial
community structure at the phylum level and to identify
MS-associated microbiota changes between groups of
MS patients receiving disease-modifying therapy, those
without preventive treatment, and the control group
Kruskal-Wallis tests and Fisher exact test were performed.
Statistical significance was set as p<0.05.

RESULTS

Study population

MS patients were recruited from the MS Center,
Kyiv City Clinical Hospital No. 4 and healthy subjects
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were those who had previously expressed interest in
participating in microbiome research and provided
informed consent in response to an email invitation.

The study encompassed a cohort of 33 subjects,
consisting of 34.6% (n=12) men and 65.4% (n=21)
women, among whom 28 were diagnosed with Multiple

Sclerosis (MS) and 5 healthy volunteers. The MS
and control cohorts had comparable demographic
characteristics. The median age was 33 (IQR: 31-37).
Details of the study population are provided in Table 1.

The distribution by body mass index (BMI) is
presented in Table 2.

Table 1
Age distribution of study participants
Percentile
L R RN s 0.05 0.10 0.25 0.50 0.75 0.90 0.95
Median
23.00 40.00 32.50 4.59 23.65 24.30 31.00 33.00 35.75 37.00 38.00
Table 2
BMI breakdown of the research cohort
Percentile
o Max | Mean | StDev | .o 0.10 0.25 0.50 0.75 0.90 0.95
Median
17.00 35.00 22.76 477 17.65 18.00 19.00 22.50 24.75 29.00 33.00

The majority of patients were diagnosed with
relapsing-remitting MS, accounting for 93.1% (n=27)
of the sample, followed by 6.9% (n=2) with primary-
progressive MS.
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Figure 1. Disability status: EDSS score distribution.

A significant proportion of patients (67.9%, n=19)
reported being on disease-modifying therapies (DMTs).
The most commonly used DMTs included Ocrelizumab
(n=5), Interferon 1b (n=4), Glatiramer acetate (n=3),
Dimethyl fumarate (n=3), and Teriflunomide (n=2),
reflecting the diversity of treatment regimens within the
cohort. Also there were 2 patients (7.1%) that received
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The majority of patients had EDSS score 2 (n=7),
score 4.5 (n=5), score 3.5 (n=4), score 4 (n=4), score 3
(n=3), 2.5 (n=2), and score 1, 5, 5.5 and 6.5 had n=1 as
indicated in Figure 1.

3,5 4

45

5,5 6,5

EDSS

Bioven as part of MS therapy. In the sample, 32.1%
(n=9) of participants had not received preventive therapy,
allowing for the investigation of the direct relationship
between the disease and gut microbiome structure while
minimizing the influence of therapy. Participation in the
study did not affect patients’ decisions regarding their
choice of therapy, nor did it interfere with their treatment.

KniniyHa Ta npodinakTuyna MegunuHa, Ne 2(40)/2025



JIOCJI/PKEHHS

Enterotypes between the control group and MS
patients
For enterotype interpretation, we used the

categorization described by Arumugam M. et al. (2011) [8].
In this study we found that the majority of participants from

the MS group had Enterotype 1 (n=17). However, a subset of
samples (15%, n=5) could not be assigned to any predefined
enterotype due to ambiguous microbial profiles. Given that
sequencing depth was sufficient (mean reads per sample:
392,786.8), these samples were categorized as «Unclassified».

Table 3

Enterotype distribution across study groups

Enterotype Control (N) Control (%) Disease (N) Disease (%)

Unclassified 0 0.0% 5 17,85714286

1 1 20.0% 17 60,71428571

2 2 40.0% 2 7,142857143

3 2 40.0% 4 14,28571429
Total 5 100.0% 28 100.0%

Since 75% of the cells had expected counts below 5,
Fisher-Freeman-Halton Exact Test was used, yielding a p =
0.052, which indicates a trend toward significance. Although
the p-value does not reach the conventional significance
level, the observed trend suggests a potential association
that may warrant further investigation with a larger sample
size. To evaluate the strength of association, we calculated
Cramér’s V, which resulted in a value of 0.477. This indicates
a moderate-to-strong association between the variables,
suggesting a meaningful relationship between variables.

Enterotypes between the control group and
different disease-modifying therapy (DMT) groups

Given that enterotype is potentially associated with
MS (p=0.052, Cramer’s V = 0.477) and depends on the
diet and other environmental factors, such as treatment,

we decided to assess the influence of the treatment on the
subjects’ enterotypes.

We clusterized subjects into 5 main groups: Control,
Untreated, Glatiramer Acetate/ Interferon beta-1b,
Ocrelizumab, Dimethyl fumarate/ Teriflunomide /Bioven.
Patient distribution across enterotypes in both treatment
and control groups can be found in Table 4.

The data in Table 5 present the chi-square test results
assessing the association between enterotype distribution and
treatment status. Pearson Chi-Square p=0.05 confirms the
existence of a statistically significant relationship between
enterotypes and groups. Given that all expected frequencies
are below 5, the Fisher-Freeman-Halton Exact Test was
calculated. The result is p = 0.010 also confirms statistically
significant relationships between measured values.

Table 4
Patient distribution by enterotype and treatment group
Glatiramer acetate . .
Control N | Untreated N i Ocrelizumab Dimethyl fumarate/
Enterotype (%) (%) or InterfNel('oo/(l]l)beta L N (%) Teriflunomide/Bioven N (%)
Not identified | 0 (0.0%) 1 (11.1%) 4(57.1%) 0 (0.0%) 0 (0.0%)
1 1 (20.0%) 4 (44.4%) 2 (28.6%) 4 (80.0%) 7 (100.0%)
2 2 (40.0%) 1 (11.1%) 0 (0.0%) 1 (20.0%) 0 (0.0%)
3 2 (40.0%) 3(33.3%) 1 (14.3%) 0 (0.0%) 0 (0.0%)
Total 5(100.0%) | 9 (100.0%) 7 (100.0%) 5 (100.0%) 7 (100.0%)
Table 5
Statistical assessment of enterotype distribution across study groups
Asymptotic Significance Exact Sig. Exact Sig. Point
10 vetlie | okl (2-sided) (2-sided) | (1-sided) | Probability
Pearson Chi-Square 26.045 | 12 0.011 0.007 - -
Likelihood Ratio 27.229 | 12 0.007 0.011 - -
Fisher-Freeman-Halton Exact Test 18.979 - - 0.010 - -
Linear-by-Linear Association 5.085 1 0.024 0.026 0.013 0.004
N of Valid Cases 33 - - - - -

The degree of association was measured using
Cramér’s V, which resulted in 0.513. This indicates a large
effect size.

We also analysed the relationships between
enterotypes and EDSS scores, where EDSS scores were
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divided into 4 groups (0-1; 1,5-3; 3,5-5; 5-7) no significant
correlation was found p = 0.877 (Fisher Exact test).

After we explored relationships between enterotypes
and numbers of relapses for the last year, where the
maximum relapses number is 5 and minimum is 0, no
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significant correlation was found p = 0.691 (Fisher Exact
test).

MS-associated microbiota changes at the phylum
level

At the phylum level, the faecal microbiota of both
groups was dominated by Firmicutes and Bacteroidetes,
with smaller contributions of Proteobacteria, Euryarchaeota

and Verrucomicrobia. MS patients had an increased
level of the phylum Proteobacteria, Verrucomicrobia and
Actinobacteria and decreased levels for Bacteroidetes and
Firmicutes compared to healthy controls. We received
trend to moderate effects for Proteobacteria (d= 0,36),
Bacteroidetes (d=0.27) and Firmicutes (d=0.44). For others
phylum size effects were small, which is indicated in
Table 6.

Table 6
Comparison of bacterial abundance with effect size
Phylum Control Mean | MS Mean Cohen’sd | Difference (MS-Control) Change Effect Interpretation
Bacteroidetes 30,25 27,54 0,2673340787 -2,71 Lower in MS Moderate effect
Firmicutes 65 60,55 0,4389803138 -4.45 Lower in MS Moderate effect
Proteobacteria 2,54 6,16 -0,3571030867 3,62 Higher in MS Moderate effect
Verrucomicrobia 0,87 1,66 -0,0779313366 0,79 Higher in MS Small effect
Actinobacteria 0,7 2,65 -0,19236216 1,95 Higher in MS Small effect
Tenericutes 0,26 0,63 -0,03649948676 0,37 Higher in MS Small effect
Euryarchaeota 0 0 0 0 No change Small effect
Fusobacteria 0 0,21 -0,02071592492 0,21 Higher in MS Small effect
Other 0,38 0,61 -0,02268887015 0,23 Higher in MS Small effect

Treatment-associated microbiota changes at the
Pphylum level

Because MS therapy may skew microbiota
composition, we separately analysed changes in the
microbiota in untreated patients and between different
groups. For this reason we performed the Kruskal-

Wallis H test. We found that Firmicutes (H = 12.262,
p = 0.016) and Proteobacteria (H = 10.18, p = 0.037)
differ significantly between control group, group without
treatment and preventive therapy groups. Other phyla
do not show statistically significant differences, which is
indicated in Table 7.

Table 7
Distribution of phylum depending on control and disease-modifying therapy groups
1]
7} 8 _E 8 <
8 n = o 5 ] =
< £ g S g E g
Category S = 2 £ 2 = s Other
Q E =] 8 =] [7) =
= = 2 = £ 5 2
= = £ i s z
>
Kruskal-Wallis H 9,198 12,262 10,18 5,563 1,255 8,637 4,543 4,345
df 4 4 4 4 4 4 4 4
Asymp. Sig. 0,056 0,016 0,037 0,234 0,869 0,071 0,338 0,361
DISCUSSION MS patients also had an increased level of the phylum

In this study we investigated the impact of gut
microbiota on adults with multiple sclerosis in Ukraine
and found that enterotype has potential moderate-strong
association with MS, and were significantly related to
treatment status. The association among enterotype
distribution and treatment status was with large effect
(Cramér’s V = 0.41), indicating relationship between
microbiome changes and DMT therapy.

Consistent with other microbiota studies in humans,
we detected interindividual variability within control
and MS patients. Cekanaviciute et al. have documented
significant alterations in the gut microbiome of MS
patients, characterized by an increased abundance of
potentially pathogenic Proteobacteria [18]. In our study
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Proteobacteria (d= —0,36) and decreased levels for
Bacteroidetes (d=0.27) and Firmicutes (d=0.44) compared
to healthy controls. Proteobacteria are gram-negative and
produce lipopolysaccharides (LPS), which induce strong
proinflammatory immune responses. These findings
emphasize the importance of continuing research and
deepening at the genus and species levels with the search
for possible connections between the microbiome and the
pathogenesis of MS.

Based on our results, a prevalent number of patients
had enterotype 1, (n=17). However, in the study group,
despite the qualitative depth of reading (mean reads per
sample: 392,786.8) and no errors from the technical-
analytical part of the study, in 5 samples, enterotype
was not classified into the existing 3 enterotypes
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described firstly by Arumugam M. et al. (2011) [8].
These «unclassified» samples don’t reach the standard
enterotyping criteria that is why they are important for
further analysis at the species level, which we intend to do
next.

The results of Reynoso-Garcia J. et al. (2022)
[19] indicate that the gut microbiome is involved in
metabolizing drugs and is related to therapy efficiency.
Our findings reveal that Firmicutes (H = 12.262, p =
0.016) and Proteobacteria (H = 10.18, p = 0.037) differ
significantly between control group, group without
treatment and preventive therapy groups as well as
enterotypes showed statistically significant relationship
between the control and different treatment group. Among
patients who received Interferon beta and Glatiramer
Acetate in 57.1% (n=4) enterotypes can’t be identified,
which may show potential influence on gut microbiota
on patients who receive such type of treatment. All
patients (n=7, 100%) who received Dymethyl Fumarat
or Teriflunomide or Bioven and a meaningful proportion
of patients with Ocrelizumab therapy (n=4, 80%) had
enterotype 1. Enterotype 3 is represented in a control
group (n=2, 40.0%) and untreated group (n=3, 33.3%)
with only one representation in the Interferon beta and
Glatiramer Acetate group which can be interpreted as
potential influence of immunomodulation therapy on
microbiome. There is no significant correlation between
enterotypes and EDSS score or numbers of relapses in this
study, however further research is needed with a larger
study group.

As for our knowledge, we first in Ukraine analyzed
the community structure of the faecal microbiome in MS
patients using 16S rRNA gene sequencing on the Illumina
MiSeq platform. Performing next-generation sequencing
of the 16S rRNA gene inside the country made it
possible to avoid the transportation of biological samples
(extracted DNA) abroad during Russian-Ukrainian war,
reduced the cost of research, and also opens up new
opportunities for further scientific activity in this direction
due to the increased availability of the method in the
region. 16S rRNA gene sequencing compared to qPCR or
traditional microbiological methods, offers the following
advantages: identification of a broader range of bacterial
taxa, including unculturable and low-abundance species,
unbiased overview of the entire bacterial community in
a sample, elimination of culture biases, which is selective
and does not reflect the true diversity, cost-effective
compared to metagenomic sequencing.

Although our study provides new insights into the
role of gut microbiota in MS patients, it is not without
limitations. The observed trend between enterotypes,
control and MS groups suggests a borderline significance
and may warrant further investigation with a larger sample
size with more participants in the control group. However,
this bias is unlikely to have affected our main conclusions
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because the size effect is moderate to strong. Also, the
epidemiological distribution of this disease coincides
with our group, but further studies should include more
participants with progressive forms of the course.

Previous research highlights that enterotype 1
is more prevalent in individuals eating a protein and
animal fat-rich Western diet, enterotype 2 is linked to
vegetarian dietary pattern, enterotype 3 is specific to
the resistant starch diet [8], so further investigation of
the dietary pattern with subjects from our study group
should be performed to deeply understand the role of gut
microbiome and enterotypes in MS pathogenesis.

Our findings highlighted changes of gut microbiota
in people with MS compared to control group. Also we
found enterotype shifts in response to environmental
factors such as treatment with no significant clinical
outcomes (disability status, relapse rates during last year)
in this study. The absence of a significant correlation
between gut microbiota composition, relapse frequency
or EDSS may be partly attributed to the effects of
immunomodulatory therapy, which modulates disease
activity independently of microbial composition. Possibly,
according to these findings, shifting the enterotype profile
with nutrition recommendation for people on DMT may
lead to increasing therapy effect. Prospective cohort study
or longitudinal study may help to determine whether
a specific enterotype influences therapy effectiveness or
not and vice versa.

CONCLUSIONS

This is the first microbiome study about the possible
relationships between the change of the intestinal
microbiota and MS disease in Ukraine. We undertook
studies to define the community structure of the faecal
microbiome in MS patients using 16S rRNA gene
sequencing.

This study demonstrates that gut microbiota
composition in MS patients differs from that of healthy
controls, with enterotype distribution potentially
influenced by disease-modifying therapies. According to
the study’s findings, enterotype 1 is associated with MS
diseases. Increased levels of proinflammatory phylum
have been identified in the MS cohort, so further studies
on genus and species level is needed. Taking into account
that enterotype 1 is associated with the consumption
of high amounts of animal proteins and fatty foods it is
recommended further investigation of the dietary pattern
for personalized recommendations.

These findings highlight the importance of further
research into microbiome-based biomarkers for MS
management.

Perspectives for further research include larger
cohorts and longitudinal collection of samples will
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be required to investigate these clinical associations,
including subjects with progressive forms of the disease.
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Pe3rome

BUBYEHHS PONI MIKPOBIOTH KALIKIBHUKA Y NALIEHTIB 3 PO3CIAHAM CKNEPO30M B YKPAIHCBKIN
nonyngaull: NONEPEYHE OOCNIAXEHHA
KatepuHa . Motanosa'?, llapuca |. Cokonopa’

'Kadbenpa Heeponorii, HavuioHanbHWin meauyHuit yHiBepcuteT iMeHi O. O. Boromorbusi, M. Kuis, YkpaiHa
[nobarnbHuit anbsiHC MeANYHNX 3HaHb, M. BocToH, Wwrat Maccayycetc, CLUA

Beryn. Poscisnuii ckiepos (PC) - ne ayToiMyHHe JeMiesiHi3yloue 3axBOpIOBaHHS LleHTPAJbHOI HEPBOBOI CHCTEMHU
(LIHC) po3BUTOK SIKOTO NMOB’I3aHUH 5K 3 FeHeTUYHOI0 CXUJIBbHICTIO, TaK i 3 BIJINBOM HaBKOJIMIIHbLOI'O CepejOBHIIaA.
Mikpo6ioTy KuIIeYHMKa MOXKHa pPO3IJsAaTd sK GaKTop HAaBKOJIMIIHBOTO CepejOBHIA, AKUM Moxe BifirpaBaTH
Ba)KJIMBY POJIb y TaTOTeHe31 PO3CiIHOTO CKJIepo3y.

Meta. /[locnimkeHHs1 cOpsIMOBaHe Ha BU3HA4YeHHsI EHTEPOTUIy Ta CKJIaAy MIKpoO6ioTH y [JOpOCIAMX HAaliEHTIB
3 PO3CiSTHUM CKJIEpP0O30M Ta rpymi KOHTPOJIIO B YKPAiHCHKiN MonyJisLii 3 BU3HaYeHHAM GaKTOPiB, 1[0 BIJINBAIOTh Ha iX
dopMyBaHHS Ta poJii B MaToreHe3i 3aXBOPIOBAHHS.

Marepia;iu Ta MeTOAU. B 0HOLLlEHTPOBOMY NONEPEYHOMY JAOCJiJKEeHHI B3fJI0 y4yacTb 33 y4aCHUKH, Cepes AKUX
28 nauieHTiB 3 AiarHo30M po3cissHuil ckiaepos (PC) i 5 3mopoBux f06poBosbLiB. JlaHi 6yu 3i6paHi 3i 3paskiB cTyy,
HaJJaHUX YYaCHUKaMH, i MeJJMYHUX 3alKCIB Ta HEBPOJIOTIYHOrO orisAy mpotsaroM 2025 poky. AHani3 Mikpo6ioTu
KHUIIKiBHUKA IPOBOAMBCS 32 OTIOMOT0I0 ceKBeHyBaHHs reHa 16S pPHK Ha nmiatdopwi [llumina MiSeq.

Pe3synbTaTu. ['pyna gocii/pkeHHS Ta rpyna KOHTPOJII0 MaJIu MOPiBHAHHI JeMorpadiyHi xapakTepuctuky. CepeHii
Bik ctaHoBuB 33 poku (IQR: 31-37). Y nbomy mociifxeHHi MU BUBYa/IU BILJIMB KUIIKOBOI MiKpO6GiOTH Ha AOPOCIUX
i3 po3CiIHUM CKJIep030M B YKpaiHi Ta BUSBUJIY, 1[0 eHTEPOTUI Ma€ MOTeHLiHHUH NOMipHHUN a60 CUJIbHUM 3B’A30K
i3 PC i focToBipHO noB’s13aHUM 3 XBOpo60-MoAudikyrodoro Tepamniero (XMT). BusBieHo Benukuii epext (V Kpamepa
= 0,41) 3B’s13ky Mixk eHTepoTtunoM ta XMT. ¥ HauoMy gocifpkeHHi BUsIBJIeHO, o nanieHTy 3 PC Manu nigBueHun
piBeHb GakTepii Tumy Proteobacteria (d= -0,36) i 3HmxKeHUU piBeHb Bacteroidetes (d=0,27) i Firmicutes (0,44)
NMOpiBHAHO i3 rpymoto KoHTpoJito. Kpurtepiit Kruskal-Wallis H nmokasas, mo Firmicutes (H = 12,262, p = 0,016)
i Proteobacteria (H = 10,18, p = 0,037) 3HaYHO BiJIpi3HAIOTHCSA Mi>k KOHTPOJIbHOIO I'PYIIOI0, IPYIOI0 6e3 JIiKyBaHHS Ta
rpynamMu npo¢iJlakTuyHol Teparmii. [HIi TUIIU He BUABJISIOTh CTATUCTUYHO 3HAYYUIUX Bi[MiHHOCTEH.

BucHOBKHU. lle fociimxeHHs JeMOHCTpYE, 10 CKJIaJ MIKpo6GiOTH KUIIeYHHKa y xBopux Ha PC BiapisHseTbCs Bif
CKJIaJly 3[,0POBOI KOHTPOJIbHOI IpyNy, MIPUIOMYy Ha PO3MOJiJA €eHTepOTHUIIiB MOTEHLIMHO MOXKe BIJIMBATH XBOPO6O-
Moaudikyroda Tepamis. [ligBumeHni piBHI mposamanbHoro tumy Proteobacteria 6ysu BusiBneni B rpymi PC, Tomy
HeoOXiHI noJaabLIi JoCai/PKeHHs Ha PiBHI poAy Ta BUAY.

Kawouosi ci0ea: kumkoBa Mikpo6ioTa, enTeporun, EDSS, po3ciaHuii ckiiepo3, cekBeHyBaHHs reHa 16S pPHK
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Abstract

Introduction. In recent years, in Ukraine, the role of socio-economic factors in the mechanisms of
arterial hypertension (AH), which provide for socially determined economic factors, has been increasing.
The level of health of citizens, and accordingly the average duration of their quality life, is formed under
the influence of such internationally recognized components: natural, socio-economic, socio-political,
preventive conditions and medical care. According to the WHO, 1,130 million people worldwide suffer
from AH, and most of them (about two-thirds) live in low- and middle-income countries; in 2015, AH
affected 1 in 4 men and 1 in 5 women; only 1 in 5 people with AH control the condition; AH is one of the
main causes of premature death in the world. The research is aimed at studying the role of medico-social
and social factors, general well-being, and the level of quality of life in patients with AH and shows that AH
definitely worsens their quality of life, which is characterized by a decrease in indicators of both physical
and psychological conditions.

Aim. To conduct an analysis of psychosocial factors affecting the quality of life of patients with
hypertension.

Materials and methods. In total, 120 patients with diagnostically confirmed hypertension aged 23 to
79 years participated in the study, among whom 56.67% were women and 43.33% were men. The main
part of patients, 60.83%, had AH of the first degree, 24.17% of the second, and 15% of the third degree.
A questionnaire was conducted among all respondents to study the influence of medical and social factors
on the development, course and quality of life of patients with hypertension.

Results. Among the patients with AH who participated in the study, the preference was for persons
with secondary special education and those who work (71.62%), with excellent and good sanitary and
technical conditions (60.47%) and satisfactory and poor psychological working conditions (39.53%),
with an average material condition (42.5%) and a fluctuation in the level of quality of life from very
high to extremely low, and deterioration of the quality of life of patients with AH was established, which,
accordingly, causes a decrease in indicators of both physical and psychological conditions.

Conclusions. AH worsens the quality of life of patients, so it is necessary to develop the patient’s ability to
understand, control and correct risk factors for cardiovascular diseases.

Keywords: arterial hypertension, medical and social factors, risk factors, quality of life

INTRODUCTION

AH remains the most common non-infectious
disease in the world, leading to temporary and permanent
disability and mortality, regardless of a country’s status
or the income level of its citizens. It is the main cause
of complications such as stroke, myocardial infarction,
and hypertensive crisis [1]. Approximately 30.0% of the

58

adult population in Europe suffers from AH, making it
responsible for nearly 7.5 million deaths per year in this
region. Additionally, it is the most common diagnosis
encountered in emergency medicine services.

According to expert forecasts, the number of patients
with AH will continue to rise, reaching approximately
1.5 billion people by 2025. Among individuals over 60 years
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of age, the prevalence of AH exceeds 60.0%. High blood
pressure accounts for 9.4 million annual deaths, or 16.5%
of all deaths, including 51.0% of deaths from strokes and
45.0% of deaths from coronary heart disease [2, 3, 4, 5, 6].

In the structure of circulatory system diseases, AH
(in all its forms) has the highest prevalence, accounting
for 55.9%. Among people of working age, its prevalence
is 36.7% [7]. In this regard, elevated blood pressure
is considered a significant risk factor for target organ
damage, which directly influences a patient’s prognosis
and remains a leading cause of disability and mortality in
the working-age population [8, 9, 10].

In Ukraine, there are more than 12 million patients
with AH, which is almost 30.0% of the adult population,
and more than 45.0% do not know that they have high
blood pressure. Among those who know, 50.0% are
treated only for a month, only 14.0% constantly. In
addition to cardiovascular complications, AH contributes
to early aging, memory and intelligence decline,
accompanies obesity, diabetes, atherosclerosis, which
often develops already at the age of 40-50. It should
be noted that the percentage of people with adequate
control of elevated blood pressure remains very low in
the population, and, accordingly, the risks of developing
cardiovascular complications (coronary heart disease,
heart failure, atrial fibrillation, stroke, peripheral artery
disease, kidney failure) remain uncontrolled [11].

A review of scientific publications shows that the
modern strategy for the prevention and treatment of AH
involves taking into account the mechanisms of influence of
various risk factors, in particular those caused by lifestyle,
including stressful events, chronic stress at work, lack of
social support, low socioeconomic status, tension in family
relations, etc. In particular, early detection and correction will
significantly improve the cardiovascular prognosis [12].

AlM

To conduct an analysis of psychosocial factors
affecting the quality of life of patients with AH.

MATERIALS AND METHODS

A total of 120 patients with hypertension were
included in the study. Inclusion criteria were diagnosed
AH (verification of the diagnosis was carried out on the
basis of complaints, anamnestic data, as well as with the
help of clinical, laboratory and instrumental research
methods) and informed written consent of the patient to
participate in the study. The examined patients were aged
from 23 to 79 years; the average age was 48.33+12.93
years. Among the examined patients, the majority were
women (68 (56.67%) women and 52 (43.33%) men). The
main part of the patients, 73 (60.83%), had hypertension
of the first degree, less than 29 (24.17%) of the second
and 18 (15.0%) of the third degree.
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The work was performed on the basis of the
Municipal Polyclinic Ne 1 in Chernivtsi in accordance
with the agreement signed between the institutions.
The work was carried out based on generally accepted
international and domestic legal documents: the main
standards of GCP (Good Clinical Practice, 1966); The
Helsinki Declaration of the World Medical Association
on the ethical principles of conducting scientific medical
research with human participation (1964-2004) in
compliance with the requirements of the orders of the
Ministry of Health of Ukraine No 690 dated 23.09.2009
and Ne 523 dated 12.07.2012).

The research map and the patient’s informed
consent form were approved by the Biomedical Ethics
Commission of the Higher State Educational Institution
of Ukraine «Bukovynian State Medical University»
(protocol Ne 2 dated 19.10.2019).

A survey of research subjects was conducted to
identify risk factors (hereditary predisposition, socio-
economic status, profession, lifestyle: daily routine, bad
habits, use of table salt, physical activity, etc.); duration
of the disease, data on the success of previous treatment.
In order to identify and analyze psychosocial factors,
the «Questionnaire for the study of medical and social
factors influencing the development and course of HSC»
was used [7]. In our opinion, this questionnaire was very
convenient for determining medical and social factors that
affect the formation and preservation of health, namely:
age, marital status and relationships, well-being, income,
quality of nutrition and physical activity, bad habits,
level of culture and lifestyle, education, professional
employment status, access to medical care, hereditary
diseases, determination of physiological needs of
a person. Also, this questionnaire is easy to process and is
aimed at patients with diseases of the circulatory system.

All respondents were divided into 2 groups of
patients: the I group (main) — 68 (56.7%) people with well-
controlled AH who participated in the initial program on
hypertension prevention — accordingly possessed a high
level of awareness and practical skills regarding the rational
treatment of the disease, prevention of complications and
improvement of quality of life; II group (control) — 52
(43.3%) persons with uncontrolled AH, who, accordingly,
did not participate in the initial program.

Statistical processing of the material was -carried
out using the software «Excel» (Microsoft, USA) and
«STATISTICA 10», in particular Pearson’s ,2 using parametric
and non-parametric methods of evaluating the obtained data.

RESULTS

The duration of AH varied widely, but many patients
(82.0%) had been ill for more than 10 years. All examined
patients were city residents. Depending on the level of
blood pressure increase, AH of the 1st and 2nd degree
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predominated among the examined individuals. A strong
hereditary predisposition was established in 62.5%
(75 people), while in 37.5% (45 people), no such disease
was recorded among their closest blood relatives.

Dietary habits, particularly the composition of foods
predominant in a person’s diet, significantly affect bodily
functions. The survey results revealed an insufficient
intake of vegetables, fruits, and fish: only 31 (25.83%)
participants consumed the recommended amount of
vegetables daily, while sea fish three or more times
a week was consumed by just 15 (12.5%) respondents.
Additionally, 35 (29.17%) people, mostly men, consumed
salty and spicy foods 2-3 times a week.

It is well known that one of the nutritional factors
negatively influencing AH development is excessive
table salt consumption. It was found that 72 patients
(60.0%) exceeded the recommended daily intake of 5 g of
salt. Patients in Group I consumed nearly twice as much
salt (39.2%) as those in Group II (20.8%) (p < 0.05).
Excessive salt consumption was more common among
men (71.15%) compared to women (51.47%), particularly
in older individuals.

Other important factors influencing disease
progression include bad habits, particularly smoking and

alcohol consumption. Analysis of these factors led to the
following conclusions: 42 individuals (35.0%) reported
smoking, including 36 men (85.71%) and 6 women
(14.29%). Regarding alcohol consumption, 83 individuals
(69.16%) reported drinking with the following frequency:
2-3 times a week — 8 (6.67%), several times a month — 38
(31.67%), several times a year — 36 (30.0%), and daily —
only 1 person (0.83%).

The level of education plays an important role in
the development of hypertension, as it affects the ability of
patients to adequately perceive their disease and to form
an attitude towards the issues of treatment and prevention.
The level of education of the respondents was found out:
incomplete secondary education for 5 people (4.17%),
secondary education for 24 people (20.0%), special
secondary education for 46 people (38.33%; mostly among
women  47.06%), incomplete higher education for 10
(8.33%) and higher education for 35 people (29.17%; mostly
among men 40.38%). There was no particular difference
in the level of education of the respondents of the I and
II groups — there was a slight predominance of persons with
incomplete higher education in the first group and secondary
special education in the second. Therefore, the majority of
the interviewees have a special secondary education, while a
smaller number have higher education (Fig. 1).

100%

e | |
soxs —
80%
70% —
0, I
60% m incomplete secondary
0, I
°0% p<0.01 B medium
40% medium special
p<0.05 P
30% - .
H unfinished higher
20% H higher
10%
0% T T T
Male Female Group | Group I
(main) (control)

Figure 1. Level of education of patients.

Strenuous and long-term work is a factor that
induces changes in the cardiovascular system, which
are initially adaptive in nature, but may later lead
to maladaptive processes that contribute to disease
development.

Labour activity was assessed in all patients,
including sanitary-technical and psychological working
conditions, as well as social status. The analysis of
social status showed that 86 (71.62%) of the patients
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were employed. The largest group of respondents,
53 individuals (44.17%), worked full-time, which
constituted the majority (p<0.05) compared to the
unemployed (13 individuals, 10.83%) and pensioners
(21 individuals, 17.5%). Additionally, 33 individuals
(27.5%) had part-time employment (Fig. 2). The greatest
difference in professional employment was observed
among the unemployed and retirees, who predominated
in the main group, with almost 1.5 times more patients in
Group II engaged in partial employment.
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Figure 2 Professional employment of patients.

Works full day

Patients rated satisfaction with sanitary and
technical conditions at work on a ten-point scale (Fig.
3). According to the results of the survey, 19 (22.09%)
respondents indicated excellent (9-10 points) working
conditions, 33 (38.37%) — good (7-8 points), satisfactory
(5-6 points) — 22 persons (25.58%) and 12 people
(13.96%) — poor working conditions. The percentage of
patients (61.62%) who consider the sanitary and technical

Unemployed

B Group |l (control)

M Group | (main)

B Female

H Male

Pensioner

working conditions to be excellent and good prevails.
The percentage of respondents with satisfactory and poor
(4 or less points) working conditions is approximately
1.5 times lower (39.53%). It was reliably found that among
women and respondents of the Group II, the percentage
of people who were satisfied with working conditions
prevailed, p<0.05, compared to those who considered
such conditions to be bad.

100% g

90% -
80% -
70% A
60% -
50% A
40% -
30% -
20% A
10% -

B Group Il (control)
m Group | (main)
B Female

H Male

0% T T
excellent good
working working
conditions  conditions
Figure 3. Satisfaction with sanitary and technical conditions at work.

Among the main reasons for satisfactory and poor
psychological working conditions, the respondents
indicated conflict with colleagues and managers,
high volume of work and responsibility, managerial
position, work with a large number of people, forced
stay in the relevant position due to financial difficulties,
low pay, the need to complete work before retirement.
All these factors can contribute to psycho-emotional
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working
conditions

poor
working
conditions

stress. Psychological working conditions were assessed
on a ten-point scale, where 10 is the least stressful
condition (Fig. 4). According to the results of the survey,
excellent (9-10 points) psychological working conditions
were noted by 14 people (16.28%), good (7-8 points)
by 26 people (30.23%), satisfactory (5-6 points)
by 27 persons (31.4%) and bad (4 or less points) —
19 persons (22.09%).
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Figure 4. Satisfaction with psychological conditions at work.

It was reliably found that among the respondents of
the Group II, there is a significant preponderance of patients
with excellent and good working conditions (p<0.05), in
contrast to the respondents of the Group I — who, on the
contrary, consider their working conditions unsatisfactory.
Therefore, a total of 46 people (53.49%) state satisfactory
and poor psychological working conditions, which slightly
outweigh employees with excellent and good, working
conditions (40 people, 46.51%).

Of the psychotraumatic situations, great emotional
stress at work, serious financial problems, conflicts in
the family, serious illnesses and death of relatives were
most often noted. It is worth noting that among the
respondents who noted excellent and good material and
technical working conditions, the percentage of people
with excellent and good psychological conditions prevails
(60.47% versus 46.51%).

In women and men, clinical complaints differed
somewhat. The vast majority of women often felt
fatigued, sleepy, moody, and experienced headaches,
as well as muscle and joint pain after finishing work.
Compared to men, they reported fatigue and reduced work
capacity more frequently.

An important factor influencing the psycho-
emotional state is the family environment in which
a person lives. Marriage is considered one of the most
powerful protective mechanisms of social support for
both sick and healthy individuals, whereas widowhood, on
the contrary, is an acute life event. It is well known that
mortality from cardiovascular diseases among widowed
men is significantly higher than among married men.

Satisfaction ~with relationships with relatives
was assessed on a ten-point scale, where 10 indicated
a harmonious relationship. The survey results showed
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that 94 individuals (78.33%) had harmonious family
relationships, while 26 patients (21.67%) reported conflict-
ridden relationships. The main causes of conflicts included
financial difficulties, misunderstandings with children and/
or parents, health conditions, and heavy workloads.

One of the significant risk factors for the development
of AH is a person’s income level, which, along with health
status, is among the most critical factors influencing
life satisfaction and confidence in the future. The
material condition was assessed based on the subjective
perception of financial status: the majority rated it as
average — 51 individuals (42.5%), which was significantly
higher (p<0.05) compared to those who rated their condition
as below average or poor (17 individuals, 14.17%) and very
good (5 individuals, 4.16%). Additionally, 47 individuals
(39.17%) assessed their financial condition as good, while
no participants reported it as very poor.

Financial capabilities also affect access to quality
and balanced nutrition, which explains the lower
consumption of essential vegetables, fruits, and sea fish.

An important essential aspect is the religiosity of the
patient, as it contributes to maintaining a healthy lifestyle
regardless of religion. Of the respondents, 109 patients
(90.83%) provided a positive response, and 11 (9.17%)
responded negatively.

So, the survey showed that as a result of the influence
of adverse factors of industrial activity, the examined
persons have a pattern of chronic psycho-emotional stress.
This explains the higher percentage of socio-cultural risk
factors (smoking, alcohol abuse, low income, etc.), which
demonstrates insufficient awareness of patients about their
disease and preventive measures, which negatively affect
the development of the disease. Their expression increases
with age and professional activity.
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Studying the quality of life of patients as a factor
influencing the health and biosocial status of a person is
a necessary component that significantly complements the
picture of the disease. In the examined individuals, the level
of quality of life ranged from very high to very low. The
vast majority of patients (50 individuals, 41.67%) reported
a high level of quality of life, 44 (36.67%) reported a
medium level, 16 (13.33%) a low level, and 5 individuals
(4.17%) a very low level. A high level of quality of life
was greater (p<0.05) compared to a low level. According
to the gender distribution, the majority of women are in the
middle level group (42.65%), and the majority of men are
in the high-level group of quality of life.

The analysis of the factors that led to a decrease in
the level of quality of life, based on the average score of the

criteria, allowed us to draw appropriate conclusions (Fig.5).
The patients rated the «health» indicator as the lowest,
which was 1.44 and was fully justified. The following three
indicators represented the social sphere of a person — «social
status» (1.48), «satisfaction with work, activity» (1.59),
«social activity» (1.62), which are indicators of
dissatisfaction that affects the general quality of life. The
following criteria had an average rating: «realization» —
1.70, «financial well-being» — 1.82, «satisfaction with life» —
1.88. A very high and high level of quality of life was mostly
noted by patients, taking into account indicators of spending
time together in the family, with friends and support of
friends. Thus, for the «love» criterion, the highest average
score of all criteria was obtained — 2.33, «friends» — 2.28,
and «spending time with family» — 1.94.

The average score

spending time with family
friends

love

enjoyment of life

financial well-being
realizability

social activity

satisfaction from work, activity
social status

health

B The average score

0 0,5 1

Figure S. Factors of the level of quality of life.

The study showed a relationship between education,
professional activity and quality of life: the higher the level
of education, the better quality of life. Patients engaged in
professional activities had a better perception of the quality
of health compared to retired and unemployed patients.

The obtained data indicate a decrease in the
level of quality of life as a result of somatic and social
components. It should be noted a proportional decrease in
quality of life indicators with increasing age of patients.

It was found that the quality of life of patients with
hypertension depends on complications and concomitant
diseases. Therefore, their prevention and early treatment
are important, which can prevent further deterioration of
patients’ quality of life.

DISCUSSION

The conducted studies of medical and social factors,
quality of life and social factors demonstrate the picture of
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the patient’s condition as a whole: psychological, social,
and spiritual factors are added to the somatic component
as prerequisites for the development of pathology, which
is decisive in measures of prevention, early diagnosis,
treatment and rehabilitation [13].

In recent years, the role of socio-economic factors in
the mechanisms of AH, which involve socially determined
economic factors, has been increasing in Ukraine [14].
The level of health of citizens, and accordingly the
average duration of their quality life, is formed under the
influence of such internationally recognized components:
natural, socio-economic, socio-political, preventive
conditions and medical care [15]. The modern strategy
for the prevention and treatment of AH involves taking
into account the mechanisms of influence of various risk
factors, in particular those caused by lifestyle, including
stressful events, chronic stress at work, lack of social
support, low socioeconomic status, strained family
relationships, etc. In particular, early detection and
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correction will significantly improve the cardiovascular
prognosis [13]. A. A. Zazdravnov [14] draws attention
to the fact that the standard recommendation to limit the
use of table salt in the diet of the elderly is much more
difficult to implement than in younger patients, due to
the weakening of taste sensations with age. Psychosocial
factors have a significant impact on blood pressure
increase, namely: social (marital status, stress at work and
at home, low social support and socioeconomic status —
education, profession) and psychological (depression,
anxiety disorders and hostility, life exhaustion and sleep
disturbances caused by stress factors) [16].

Strenuous and prolonged work, as noted by
a number of scientists, is a factor that enables changes in
the cardiovascular system, which is initially adaptive in
nature, but may later lead to maladaptive processes that
contribute to the development of the disease [17].

According to the literature and an assessment of the
psycho-emotional state of respondents, individuals living
with only one family member tend to report lower life
satisfaction. In contrast, those residing in households with
three or more family members exhibit a more optimistic
outlook [14].

Researchers emphasise the importance of quality of
life, as it encompasses not only physical health but also
cognitive and behavioural aspects, emotional responses,
communication styles, self-perception, and interpersonal
relationships. Additionally, it involves an individual’s
evaluation of life satisfaction in relation to real or
anticipated changes caused by the disease [17, 18].

Many researchers emphasise that social factors
significantly influence individuals’ health status [19].
Our study established that financial difficulties and the
necessity for additional work to increase income were
perceived as negative factors over the past six months.
Moreover, every second patient reported a decline in
mutual understanding and worsening interpersonal
relationships, while every third noted concerns regarding
the threat of unemployment for their relatives and friends.

The analysis of medical and social determinants,
quality of life, and broader social factors provides
a comprehensive perspective on the patient’s overall
condition.  Psychological, social, and spiritual
factors, in addition to somatic components, serve as
key determinants in the development of pathology.
These elements are crucial for the implementation of
preventive measures, early diagnosis, treatment, and
rehabilitation [20].

To enhance patients’ quality of life, a holistic
approach addressing all aspects of functioning is essential.
One of the key elements in improving well-being is
effective patient education. Such training plays a vital role
in managing AH, fostering motivation, promoting positive
psychological states, and encouraging behavioural
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modifications. It also empowers patients to independently
monitor their condition and avoid risk factors that
negatively affect their biopsychosocial health. In the
pursuit of increasing life expectancy, equal emphasis
should be placed on improving daily functioning,
alleviating physical and psychological distress, and
ensuring active participation in family and social life [21].

CONCLUSIONS

Therefore, AH clearly worsens the quality of life
of patients, which leads to a decrease in indicators of
both physical and psychological state. The study of
psychosocial factors in the life of the respondents revealed
a preference for persons with secondary special education
(38.33%), excluding men — among whom the majority
are persons with higher education (40.38%) and working
people (71.62%, p<0.05 vs. 28.33% unemployed),
both for men and women, as well as respondents of
Groups I and II. It was also established the preference of
respondents satisfied with sanitary and technical working
conditions among women (55.55%) and respondents of
the Group II (47.62%), p<0.05, compared to those who
consider such conditions to be bad (4.44% for women
and 9.52% for Group II). With regard to psychological
working conditions, it was established that excellent
and good conditions prevail among women and patients
of the Group II (p<0.05), in contrast to men (68.29%)
and respondents of the Group I (77.24%), who, on the
contrary, rate their working conditions as unsatisfactory.
The study of the quality of life of patients revealed
fluctuations from very high (41.67%) to extremely low
(4.17%), a decrease in the quality of life according to
somatic («health» 1.4 points) and social («social status»
1.48, «satisfaction with work, activity» 1.59, «social
activity» 1.62) components.

Prospects for further research: further study of
the impact of risk factors, psychosocial factors on the
development of arterial hypertension, assessment of the
quality of life of patients with hypertension will contribute
to timely, early diagnosis of hypertension, social support
and teaching patients with hypertension a healthy
lifestyle, maintaining their own health, preventing future
complications, which in turn will improve the quality of
life and social adaptation.
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Pe3rome

AHATI3 NCUXOCOLIANIBHUX ®AKTOPIB, AKI BNIIMBAIOTb HA AKICTb XXUTTA XBOPUX HA APTEPIAJIbHY
FNEPTEH3IO
Fanuna I'. Mapapaw’, XaHetTa A. YopHeHbka', [liaHa I. Co6ko?, Irop B. HaBuyk', TeTsiHa |. JlomaHuyk'

'Kachegpa cowianbHOi MeAMLMHM Ta OpraHiaaLlii 0XOpoHU 3LOPOB's, ByKOBUHCHKMIA JepaBHUIt MEAUYHWUA YHIBEpCUTET,

M. YepHiBuj, YkpaiHa

ZKacpeppa ¢isnyHoi peabinitawyi, eprotepanii Ta JoMeaNYHOI LONOMOTY YepHIBELIbKOTO HaLioHaNbHOrO YHIBEpCUTETY iMeHi
tOpist ®eabkoBnya, M. YepHisui, YkpaiHa

Beryn. OctaHHiMM pokaMu B YkpaiHi 3pocTae ycBifoMJIeHHS BIJIMBY coljiaJlbHO-eKOHOMIYHHUX ¢(aKTopiB Ha
PO3BUTOK Ta MPOTpecyBaHHs apTepiasbHoI rineprensii (Al'). [lo 1MX YUHHUKIB HaleXaTh COLlia/IbHI Ta eKOHOMIYHi
YMOBH, fIKi CyTTEBO MO3HAYalOTbCA Ha CTaHi 3[0pOB’S HacesJeHH:s, a OTXe, BILUIMBAIOTb Ha CepefHI0 TPUBaJliCThb
i akicTb xUTTA. 3a ZaHuMU BcecBiTHBOI opranisauii oxopoHu 370poB’s, 6;u3bko 1,13 Minbsipga irofen y cBiti
cTpakJaroTb Ha Al, npuyoMy JBi TpeTHUHM 3 HUX MeUIKAalOTb y KpaiHax i3 HU3bKUM i cepefHIM piBHEM [OXOZY.
Y 2015 pomui 11e 3axBoproBaHHs 6yJ10 3adpiKCOBaHE Y KOXKHOTO YETBEPTOrO YOJIOBiKa Ta KOXHOI I'SITOI »KiHKH B CBiTi.
OpHak Jsuite 20% nanieHTiB epeKTHBHO KOHTPOJIOIOTh CBil cTaH. ApTepiasbHa rinepTeHsis € 04HUM i3 TOJIOBHUX
dakTopiB nepeyacHOl CMEPTHOCTI Ha IJ106a/1bHOMY piBHI. [laHe ZOoC/Ii>KeHHS MPUCBSIYEHE aHA/i3y BIJIMBY MeAUKO-
collia/IbHUX i conia/bHO-eKOHOMIYHUX QaKTOpPiB Ha 3arajbHe CaMONOYYTTs Ta SIKICTb KUTTSA JIOLEHN i3 JjiarHO30M
AT. OTpuMaHi pe3ysbTaTH CBif4aTh Npo HeraTUBHUHK BIIMB Al' Ha Qi3UYHUIN Ta NCUXOJIOTIYHUHN CTaH MAL[i€HTIB, 0
CYTTEBO 3HUXKYE PiBEHb IXHBOIO KUTTS.

MeTa. OCHOBHOIO METOI0 JJOCJIiPKEHHS € OLliHKA BIJIMBY IICUXOCOLiaJbHUX GaKTOPIB Ha AKIiCTb *KUTTSA XBOpUX Ha ALl
Marepianu Tta Metoau. O6ctexxeHo 120 manieHTiB BikoM Bif 23 A0 79 pokiB i3 BCTaHOBJEHUM JiarHo3oMm AL
Cepeg, Hux: XiHku - 56,67%; YouoBiku - 43,33% BinbuicTs yyacHukiB (60,83%) manu Al nepiioro ctyneHs, ToAi
ak 24,17% Ta 15% cTtpaxaanu Ha Al Apyroro Ta TpeTbOro CTyNeHs BifmoBifHO. [/ OLiHKH BIUVIMBY MeJHKO-
conjjabHUX (GaKTOPiB Ha PO3BUTOK, MPOrPeCYyBAHHS 3aXBOPIOBAHHS Ta fAKICTb KUTTHA NaLi€HTIB 3aCTOCOBYBAIU
AHKEeTyBaHHSA Ta aHaJli3 )KUTTEBUX YMOB.

Pe3syabraTu. [JocnimkeHHa BUsABWIIO, o: OcgimHili pigeHb: 71,62% pecnoHZEHTIB MalOTh CEpeAHI0 CIeliaJbHYy
OCBITY Ta € mpaleB/alITOBaHUMM. Kumsosi ymosu: 60,47% MewKawTb y BifMiHHMX a6o J0OOpUX caHiTapHO-
TeXHIYHUX yMoBax. Ymosu npayi: 39,53% pecnoHAeHTIB Npalol0Tb Yy HECHPUATIMBUX IICHXOJIOT{YHUX yMOBaXx.
®inancosull cmaH: 42,5% onNUTaHUX MAIOThb CepesiHi piBeHb MaTepiaJbHOro 3abe3nedyeHHs. Akicmb dcumms cepep
y4acHUKIB JJOC/Ii/I)KeHHs1 BapiloBajiacsl Bifj Ay»Ke BHCOKOI [0 HaA3BHYalHO HU3bKOi. Al' Masia 3HAaYHUHN HeraTUBHUH
BILJIUB fK Ha Qi3U4He, TaK i HA IICUX0JIOTiYHe 6/1aromno/yyys.

BHCHOBKHU. ApTepiajbHa rinepTeH3isi CyTTEBO 3HIKYE SIKICTb XUTTA NalieHTiB. ToMy BaKIMBO 3a0e3MeYuTH iM
HeOob6Xi/IHi 3HaHHS Ta MOXJIMBOCTI /11 KOHTPOJII0 GaKTOPiB PUSHUKY CepLieBO-CyJUHHUX 3aXBOPIOBAHb, L0 JOTIOMOXKE
MiHiMi3yBaTu HeraTUBHI HacaiAKu Al

Kamwouoei cnoea: aprepiajibHa rinepreH3is,, MeAU4Hi paKTOpH, COLiaIbHO-eKOHOMiYHi GaKTOPH, AKICTh XKUTTH,
dakTopu pusuky
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Abstract

Introduction. Numerous studies have proven the link between diabetes and cancer. Chronic metabolic
disorders in type 2 diabetes (T2D) cause dysregulation of intracellular systems involved in the control of
cell survival, apoptosis, and proliferation. The search for markers of activation of carcinogenesis continues.
Aim. To develop a method for assessing the activation of oncogenesis processes in patients with T2D by
creating a mathematical model that takes into account the complex impact of metabolic disorders and the
activity of components of insulin signaling PI3K/Akt/mTOR.

Materials and methods. The study involved 28 patients with T2D, and the control group consisted of 16
practically healthy individuals. The examination of patients included determining indicators that reflect
carbohydrate metabolism compensation (glycemia, glycated hemoglobin (HbA1lc)), levels of growth
factors (insulin, IGF-1), and indicators of insulin signaling activity, such as phospho-PRAS40 and phospho-
p70S6K. Statistical analysis of the results was performed using STATISTIKA-12 software (StatSoft Inc.,
USA) and the statistical functions package in Microsoft Excel. Using the obtained data, a mathematical
model for assessing oncogenesis activation processes was developed using discriminant analysis.

Results. In patients with T2D, significantly elevated levels of fasting blood glucose, HbAlc, insulin, IGF-1,
and HOMA-IR were observed. Significantly increased levels of phospho-PRAS40 and phospho-p70S6K
were detected in peripheral blood mononuclear cells. A mathematical model has been created, which
allows patients to be classified into two groups: Group 1 - with hyperactivation of insulin signaling, or
Group 2 - without hyperactivation. The most significant indicators in the model are blood glucose, insulin
levels, HOMA-IR index, HbA1lc.

Conclusions. Discriminant analysis proves the importance of a comprehensive approach to the
assessment of the activation of oncogenesis processes in patients with T2D, taking into account the
markers of diabetes compensation, insulin sensitivity, and the activity of components of the insulin
cascade. The mathematical model confirms the statistically significant influence of hyperglycemia,
hyperinsulinemia, and insulin resistance as factors activating the insulin signaling pathway.

Keywords: type 2 diabetes, oncogenesis, hyperinsulinemia, insulin signaling, PI3K/Akt/mTOR

INTRODUCTION

Numerous studies have proven a reliable relationship
between diabetes and cancer [1, 2]. The modern theory of
oncogenesis defines cancer as a polyetiological disease. The
initiating and essential factor in oncogenesis is the damage
to proto-oncogenes and tumor suppressor genes (mutations).
Proliferation is a necessary component of oncogenesis.

In diabetes mellitus type 2 (T2D), the factors of
oncogenesis are age-related factors, chronic metabolic
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disorders (hyperglycemia, obesity, hyperinsulinemia,
excessive bioavailability of insulin-like growth factor-1
(IGF-1), chronic inflammation, cytokine imbalance), as
well as possible potential effects of antidiabetic drugs that
are being studied [3, 4].

Carcinogenesis is characterized by the stages
of the process from initiation (changes in the genome
structure) to promotion (proliferation of transformed
cells) and progression (invasion). In patients with
T2D there are factors that can affect different stages of
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carcinogenesis. The factor that initiates oncogenesis is
oxidative stress, under conditions of which excessive
formation of lipid peroxidation products, oxidation of
cell components, and DNA damage occurs. Promotion
is facilitated by hyperinsulinemia, hyperglycemia, and
cytokine imbalance, which activate the cell cycle and
cause dysfunction of intracellular systems responsible for
the regulation of apoptosis, proliferation, and survival.
Excessive activation of growth factors promotes tumor
cell migration and tumor invasion [5].

Insulin signaling pathway PI3K/Akt/mTOR is one
of the most important ways of regulating apoptosis and
proliferation. Hyperactivation of this pathway has been
proven both in patients with T2D and in patients with
cancer [6, 7]. The search for biochemical markers of
activation of carcinogenesis continues.

AIM

To develop a method for assessing the activation
of oncogenesis processes in patients with T2D by
creating a mathematical model that takes into account the
complex impact of metabolic disorders and the activity of
components of insulin signaling PI3K/Akt/mTOR.

MATERIALS AND METHODS

The study was conducted in accordance with the
guidelines of the Declaration of Helsinki (1975) and its
revised version of 1983. A total of 28 patients with T2D
were included in the study, and 16 practically healthy
individuals formed the control group. The following were
determined: clinical characteristics (age, BMI), indicators
of carbohydrate metabolism compensation (glycemia and
glycated hemoglobin (HbAlc)), levels of growth factors
(insulin and IGF-1), and markers of insulin signaling activity
(PI3K/Akt/mTOR): phospho-PRAS40 and phospho-p70S6K.

Body mass index (BMI) is determined by the
formula: BMI = weight, kg/(height, m)> The level of fasting

blood glucose was determined using the glucose oxidase
method, HbAlc — using the ion exchange chromatography
method. Levels of insulin and IGF-1 were determined
by enzyme-linked immunosorbent assay (ELISA) using
diagnostic kits of DRG (Germany). According to the kits
used, the normal level of insulin was considered to be 2-25
uMOd/ml, the level of IGF-1-150-350 ng/ml.

The content of phospho-p70S6K and phospho-
PRAS40 was determined in peripheral blood mononuclear
cells (PBMC) by ELISA using diagnostic kits from
Invitrogen (USA). PRAS40 levels were determined in
units/mg, p70S6K levels in conventional units for the
amount of protein in blood cell lysates, according to the
research protocol.

Statistical processing of the results was carried out
in the computer program STATISTIKA-12 (StatSoft Inc.,
USA) using the package of statistical functions of the
Microsoft Excel program. Numerical data are given in
the form of arithmetic mean value M, standard deviation
SD, number of variant n. The mathematical model for
evaluating the activation of oncogenesis processes was
created by developing classification formulas using the
method of discriminant analysis.

The study is a fragment of the complex research
work of the Ivano-Frankivsk National Medical University
«Scientific substantiation and improvement of the
diagnosis and treatment of endocrinopathies based on the
study of priority etiopathogenetic factors and comorbid
conditionsy, state registration number 0120U105103.

RESULTS

Compared to the control group, patients with T2D
exhibited significantly higher levels of fasting blood
glucose, HbA Ic, insulin, IGF-1, and the NOMA-IR index.
Additionally, a significantly increased content of insulin
signaling components, phospho-PRAS40 and phospho-
p70S6K, was observed in PBMC (Table 1).

Table 1
Clinical and laboratory parameters of patients with type 2 diabetes and individuals in the control group (M£SD)
Control group Patients with T2D
Parameter
n=16 n=28
Age, years 59.53 +5.89 56.07 + 6.87
BMI, kg/m? 29.72+2.79 31.82+5.53
Insulin, pU/ml 7.77+2.20 23.60 + 10.83*
IGF-1, ng/ml 141.44 +23.48 189.11 + 65.44*
Fasting blood glucose, mmol/l 4.56 £0.63 7.57 £2.06*
HbAlc, % 5.81+0.55 7.99 + 1.50%
HOMA-IR 1.58 +0.53 7.62+3.21%
phospho-PRAS40 1.148 £ 0.096 1.711 + 0.353*
phospho-p70S6K 0.012 + 0.003 0.017 + 0.004*

Note: * — significant difference with the indicator of the control group according to the Student’s t-criterion (p<0.05).

Given the identified activation of the PI3K/Akt/mTOR
pathway in patients with T2D, as confirmed by the elevated
levels of phospho-PRAS40 and phospho-p70S6K in PBMC,

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

along with the established significance of specific clinical
characteristics and laboratory parameters in stimulating
insulin signaling, a model for assessing the activation of
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oncogenic processes was created through the development of
classification formulas using discriminant analysis.

Classification formulas for two groups were
developed: Group 1 — healthy individuals, Group 2 —
patients with excessive activation of insulin signaling.

Group 1 =

1.48 x BMI + 16.44 x Glucose + 3.91 x Insulin —
14.05 x HOMA-IR + 5.4 x HbAlc + 0.03 x IGF-1-13.65
x p-PRAS40 + 924, 45 x p-p70S6K —79.67.

Group 2 =

1.27 x BMI + 22.65 x Glucose + 5.68 x Insulin —
18.75 x HOMA-IR + 7.79 x HbAlc + 0.02 x IGF-1-16.27
x p-PRAS40 + 1054, 4 x p-p70S6K — 130.75.

The statistical significance of the function is tested
by the Wilks’ lambda coefficient and the F-test associated
with the Wilks’ lambda, with the p-value indicating the
validity of the estimates. The values of the Wilks’ lambda
statistic range from 0 to 1. The values of the Wilks’
lambda statistic close to 0 indicate good discrimination
(the selected parameters define the given group with high
accuracy). The following values were obtained: Wilks’
lambda = 0.16; F-criterion = 23.74; p<0.0001. The Wilks’
lambda statistic value of 0.16 and a significance level of
p<0.001 for an F-test of 23.74 (associated with Wilks’
lambda) indicate good discrimination.

Table 2 presents the results of the analysis for each
of the indicators included in the model.

Table 2
Significance of the studied indicators used for creating the classification function model
Parameter Wilks’ Lambda F-criterion (4,125) p
BMI 0.16 0.90 0.350
Glucose 0.28 2745 0.000
Insulin 0.23 17.80 0.000
HOMA-IR 0.21 11.83 0.002
HbAlc 0.19 8.02 0.008
IGF-1 0.16 0.02 0.884
phospho-PRAS40 0.16 0.29 0.594
phospho-p70S6K 0.16 0.16 0.695

The most significant indicators in the model are
blood glucose, insulin levels, HOMA-IR index, and
HbAlc. Using the classification functions obtained from
discriminant analysis, patients can be classified into
one of the two studied categories with an accuracy of
approximately 100%.

DISCUSSION

As is known, discriminant analysis enables the
identification of variables with a similar impact on certain
phenomena or processes, allows classification of these
variables according to their participation in a certain
process or phenomenon, as well as assessment of the
significance of the influence of these factors in certain
processes or phenomena.

According to the results of our discriminant analysis,
parameters such as hyperglycemia, hyperinsulinemia,
increased HOMA-IR, as well as levels of phospho-
PRAS40 and phospho-p70S6K were found to have
statistically significant importance for determining the
activation of insulin signaling in patients with T2D.

The obtained results prove the significant influence
of chronic metabolic disorders in T2D on the activation of
insulin signaling pathway — PI3K/Akt/mTOR. The most
significant indicators in the model were glucose, blood
insulin levels, the HOMA-IR index, and HbAlc (Table 2).

The results emphasize the importance of
hyperglycemia in oncogenesis. The pro-oncogenic effects
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of hyperglycemia can be explained through its direct and
indirect effects. The direct effect of chronic hyperglycemia
is realized through the intensification of glycolysis,
the activation of alternative pathways of glucose
conversion (pentose phosphate, polyol, hexosamine), the
accumulation of lipid peroxidation products, free radicals,
and the onset of oxidative stress, which is a factor in DNA
damage. The anti-apoptotic effect of hyperglycemia has
also been proven [8].

The indirect effect of chronic hyperglycemia is
realized through the acceleration of the cell cycle due to
the activation of cyclin-dependent kinase 2, transcription
factor E2F, cyclin A, and cyclin E, increased production
of insulin, IGF-1, cytokines (via the hexokinase pathway),
elevated levels of protein kinase C, and the activation
of growth factors: vascular endothelial growth factor,
epidermal growth factor, and transforming growth factor-.

The obtained results confirmed the significant
effect of insulin level as an activator of insulin signaling.
PI3K/Akt/mTOR is one of the most important signaling
pathways in the cell. Under pronounced dysmetabolism,
excessive stimulation of protein kinases of this system
leads to oncogenic effects associated with disruption of
apoptosis and proliferation processes. In T2D, under the
influence of excess insulin and IGF-1, hyperactivation of
this system occurs [9].

The reliably significant influence of HOMA-IR
proves the important role of insulin resistance in the
occurrence of compensatory hyperinsulinemia. The effects
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of hyperinsulinemia are realized through the acceleration
of the cell cycle by promoting the rapid transition from
the pre-synthetic G1 phase to the synthetic S phase,
and by increasing the bioavailability of IGF-I (which
possesses strong mitogenic and anti-apoptotic properties).
It has been proven that hyperinsulinemia plays a role in
inhibiting autophagy and increasing the content of the
stress-induced protein TRB3, which causes inflammation.
Hyperinsulinemia contributes to the activation of several
signaling cascades involved in oncogenesis: PI3K/Akt/
mTOR, PI3K/Akt/FoxO, Ras/MAPK/ERK1/2, and
JAK/STAT through the autophosphorylation of IRS-1
[10, 11]. Modern studies prove the negative role of
hyperinsulinemia in conditions that increase the risk of
developing diabetes and cancer [12].

The elevated levels of phospho-PRAS40 and
phospho-p70S6K  that we detected reflect the activation
of mTOR in patients with T2D and have a significant role
in the classification formula for assessing the activation
of oncogenesis processes. On the other hand, excessive
phosphorylation of p70S6K  promotes accelerated
degradation of the insulin receptor and insulin resistance [13]

We have created a mathematical model that makes
it possible to assign patients to one of two groups:
Group 1, with hyperactivation of insulin signaling, and
Group 2, without hyperactivation. It is important to
emphasize that the proposed classification equations imply
a comprehensive approach, using multifactorial data
analysis with proven significance.

CONCLUSIONS

1. Discriminant analysis proves the importance of
a comprehensive approach to assessing the activation of
oncogenesis processes in patients with type 2 diabetes,
considering diabetes compensation indicators, insulin
sensitivity, and the activity of insulin cascade components.

2. The mathematical model confirms the
statistically significant influence of hyperglycemia,
hyperinsulinemia, and insulin resistance as factors

activating the insulin signaling pathway PI3K/Akt/mTOR.

Prospects for future research. Further studies will
be directed at investigating the effects of new-generation
antidiabetic medications on insulin signaling activity.
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Pe3rome

MATEMATWYHA MOJENb SIK METO[ OLIIHKW AKTUBALLli OHKOTEHE3Y Y XBOPUX 3 LIYKPOBWM [JABETOM 2 TUMY
Tamapa C. Baue6a', llto6oB K. Cokonosa?, Bonogumup M. Mywkapbos?, Map siHa O. Baue6a', Bacunb €. Heiiko',
BaneHtuHa B. [13BoHKOBCbKa'

'IBaHO-®paHKiBCbKMIA HaLiOHANbHUA MEONYHMIA YHIBEPCUTET, M. IBaHO-®OpaHKiBCbK, YkpaiHa
Y «IHCTUTYT eHpokpuHonorii Ta 06MiHy pevoBuH iM. B. M. KomicapeHka HAMH Ykpainuy», M. Kuis, Ykpaina

Beryn. UncsieHHi focipkeHHS 0BeIM B3a€EMO3B’sI30K IIyKPOBOTo AiabeTy i paky. XpoHiuHi MeTabo.1i4Hi nopyLeHHs
3a I/l 2 Tuny cnpuYUHATH JUCPETYJsALil0 BHYTPIIIHbOKJIITUHHUX CUCTEM, 3aJy4YEHUX [0 KOHTPOJIIO KJIITHUHHOL
BUXKMBaHOCTI, anonTo3y Ta npoJidepanii. [lomyk MapkepiB akTUBaLil KaHLlePOTreHe3y MPOJ0BXKYEThCS.

MerTa. Po3po6uTH cnoci6 oniHKM aKTHBAaLii MPOIECiB OHKOreHe3y Y XBOPUX 3 LYKPOBUM AiaGeTOM 2 THUIY LIISIXOM
CTBOPEHHS MaTeMaTH4HOI MogeJi, fika BPaXOBYE KOMIIJIEKCHUH BILJIMB MeTA0OJIYHHUX MOpYIIEeHb Ta aKTHUBHICTb
KOMITOHEHTIB iHcysmiHoBoro curHaninry PI3K/Akt/mTOR.

Marepiaau Ta MmeToau. /o focaimkeHHS 3a1y4eHo 28 MalieHTIB 3 LyKPOBUM [[iabeTOM 2 THILY, 10 TPyIH KOHTPOJIIO
16 mpakTUYHO 340pOBUX 0Ci6. OOCTEXeHHsI MaL[i€EHTIB BKJ/YaJ0 BHU3HAYE€HHs MOKAa3HUKIB, ki Bif0OpakarTb
KOMIIEHCALlil0 ByIJIeBOJHOr0o 06MiHy (riikeMmis,, riikoBaHui remorio6id (HbAlc)), piBHiI dakTopiB pocTy (iHCysiH,
IGF-1) i mokasHWKM aKTHUBHOCTI iHcymiHOBoro curHaminry phospho-PRAS40 i phospho-p70S6K. Cratuctuyny
006p0O6Ky pe3ysbTaTiB npoBeseHo B KoM toTepHil nporpami STATISTIKA-12 (StatSoft Inc., CIIIA) 3 BUKOpHUCTaHHAM
NakKeTa CTaTUCTUYHUX JyHKLiM nporpamu «Microsoft Excel». BukopucToByloYM oTpuMaHi JaHi, CTBOpEHO
MaTeMaTU4YHYy MO/JeJib OLliIHKY aKTHBallil IpoLeciB OHKOreHe3y, BAKOPUCTOBYIOUYHU METO/ AUCKPUMIHAHTHOTO aHaJIi3y.
PesyabTaTu. Y xBopux 3 L/l 2 TUmy BUsIBJIEHO AOCTOBipHO mifBulleHi piBHI riikemii Hatiie, HbAlc, iHcysiny,
IGF-1 Ta noka3dHuka HOMA-IR. B MoHOHyKJIeapax neprdepuyHOi KpOBi BUSBJIEHO [JOCTOBIpHO MifIBUIIIEHUN BMicT
phospho-PRAS40 i phospho-p70S6K. CTBopeHO MaTeMaTH4YHy MOJeJib, 32 BUKOPUCTAHHS SIKOi, MAL[i€HTa MOXXJIUBO
BifHecTH [0 rpynu 1 - 3 rinepakTuBaLi€lo iHCyIIHOBOTO CUTHAJIIHTY Y4 J10 IpylH 2 - 6e3 rinepakTtuBarii. Hal6inbury
3HAYYILiCTh ¥ MOZeJIi MaloTh IIOKa3HUKH [VII0KO3H, iHCys1iHy B KpoBi, ingexcy HOMA-IR i HbAlc.

BUCHOBKHU. /IMCKPpUMiHAaHTHUHA aHaJIi3 OBOAUTh BAXKJIUBICTh KOMIIJIEKCHOTO MiJIX0AY A0 OL[iHKH aKTHBAIlil MpoLeciB
OHKOTeHe3y Y XBOPUX 3 IIYKPOBUM /1iabeToOM 2 TUIy 3 BpaxyBaHHSM IOKa3HUKIB KoMIeHcalii AiabeTy, iHcyaiHOBOI
YYTJIMBOCTI Ta aKTUBHOCTI KOMIIOHEHTIB iHCy/iHOBOro Kackajy. MaTeMaTU4Ha MOZe/b MiATBEPAXKYE JOCTOBIpHUMN
BILJIUB TinepriaikeMii, rinepiHcysiHeMii Ta iHCYJIHOPE3WCTEHTHOCTI B AKOCTI YMHHHUKIB aKTHBALil iHCYy/JiHOBOrO
cur"aiinry PI3k/Akt/mTOR.

Kawouosi csi0ea: nykpoBuii AiaGeT, oHKOreHe3s, rinepiHcyiHeMis, iHcyniHoBu# curHasinr, PI3K/Akt/mTOR
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Abstract

Introduction. The problem of comorbidity in cardioneurology is one of the urgent problems of the
modern health care system. Comorbidity complicates the course of diseases, worsens the prognosis and
increases the number of complications. In the case of comorbidity, the main cause of death in the vast
majority (94.6%) of patients is cardiovascular and cerebrovascular pathology.

In the context of comorbidity, it should be noted that thyroid diseases in Ukraine and other countries have
become one of the most common endocrine pathologies that cause a deterioration in the quality of life and
work capacity. Hypothyroidism is associated with increased cardiovascular morbidity and mortality. The
development of manifestations of dyscirculatory encephalopathy in patients with a neurological profile
with signs of thyroid dysfunction is associated not only with a systemic change in blood pressure and
peripheral vascular resistance, but also with dyshormonal intracerebral changes. Given the ongoing trend
of population aging, the importance of addressing chronic cerebrovascular diseases is growing significantly.
Aim. Our study was to investigate psychological and emotional disorders in patients with dyscirculatory
encephalopathy patients and hypothyroidism according to the data of a prospective study.

Materials and methods. A total of 60 patients with hypertensive dyscirculatory encephalopathy and
accompanying hypothyroidism, who were monitored over a 10-year period, were examined.

Results. According to the data of a prospective study, in patients with HDE and accompanying hypothyroidism,
according to the MMSE scale, deterioration of such indicators as «memory», «attention and calculation»,
«reproduction of words» is noted. The general indicator of cognitive productivity in the second group
(examined patients with HDE and concomitant hypothyroidism at the present time) is statistically significantly
worse (p<0.05) than in the first group. Dementia of a mild degree (p<0.05) was detected in patients of the
Group II, which reflects the significant negative impact of hypothyroidism on human cognitive functions.
According to Beck’s depression scale, mild and moderate depression was found in patients of the Group II.
Conclusions. According to the results of a prospective study, it was established that concomitant
hypothyroidism is a significant factor in the adverse course of hypertensive dyscirculatory encephalopathy
in terms of cognitive changes and depressive disorders.

Keywords: hypertensive dyscirculatory encephalopathy, hypothyroidism, dementia, depression

INTRODUCTION

Hypothyroidism is associated with

increased

Thyroid gland diseases have become one of the
most common endocrine pathologies in Ukraine and
other countries, leading to a deterioration in quality of
life and work capacity. The effect of a change in the
level of thyroid hormones on the functioning of the
nervous system is a proven fact. Neurological disorders in
hypothyroidism are frequent and diverse.
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cardiovascular morbidity (CVD) and mortality [1]. The
risk of CVD increases significantly with the level of
pituitary thyroid hormone >2.5 mU/l and is associated
with increased levels of low-density lipoprotein
cholesterol, triglycerides, myocardial dysfunction, and the
development of endothelial dysfunction [2].

A number of studies have shown that cerebral blood
flow and glucose consumption by the brain decreases
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with thyroid hypofunction. With hypothyroidism, cerebral
blood flow can decrease to 38% below normal, and
oxygen and glucose consumption to 27%. Blood flow
resistance in brain vessels doubles [3].

The development of manifestations of dyscirculatory
encephalopathy (DE) in patients with a neurological
profile with signs of impaired thyroid function is
associated not only with systemic changes in blood
pressure and peripheral vascular resistance, but also with
dyshormonal intracerebral changes.

A decrease in the level of thyroid hormones leads
to a decrease in the content of microsomal RNA in the
neurons of the cerebral hemispheres, which is due to
a decrease in the activity of the RNA polymerase-1
enzyme. In addition, an inverse relationship was found
between the level of thyroid hormones and the activity
of adenosine transport into the middle of the neuron, the
sensitivity of adenosine Al receptors, which determines
protein synthesis and the level of energy metabolism of
the cell [4, 5].

The most pronounced morphological manifestations
of brain damage in hypothyroidism are neuron atrophy,
glioma, foci of degeneration, as well as accumulation of
mucinous material and round glycogen bodies (neuronal
myxedematous bodies). Magnetic resonance spectroscopy
of the frontal lobe of the brain using phosphorus-32
revealed disorders of phosphorus metabolism in patients
with hypothyroidism, which were considered to be
disorders of mitochondrial metabolism [6]. Probably,
hypothyroidism also disrupts the exchange and production
of some mediators, such as 5-hydroxytryptamine,
which leads to the development of depression [7]. The
prevalence of depression in subclinical hypothyroidism,
according to various authors, varies from 38% to 56%,
while in the general population — from 6% to 20% [8].
Among patients with depression, hidden hypothyroidism
occurs more often than in the general population, and the
frequency of goiter detection reaches 86%. Depression
with subclinical hypothyroidism differs from depression in
people without this pathology by the presence of a feeling
of panic and resistance to treatment with antidepressants.

Psychoneurological disorders are the most common
in patients with hypothyroidism. These patients have
emotional poverty [9]. Emotional impoverishment can
be manifested by low mood and depression. Along with
retardation, patients note slowing of thinking, deterioration
of memory and attention, decreased cognitive function,
intelligence. A dyssomnic syndrome can develop, manifested
by insomnia, interrupted sleep, difficulty falling asleep, and
other sleep disorders. Asthenia, neurosis-like states, insomnia
are also frequent manifestations of hypothyroidism. With
severe hypothyroidism, pseudodementia with suppression of
cognitive functions, impairment of social adaptation, even
self-care skills is possible, which differs from true dementia
in its reversibility.
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Cases of acute psychosis in patients with thyroid
hypofunction are described. In general, the behavior
of patients with hypothyroidism is monotonous, even,
spontaneous, but against this background, both exogenous
organic psychoses and those that are similar in structure to
endogenous psychoses — schizophrenic, manic-depressive —
can sometimes occur. Psychoses after thyroidectomy occur
more often [10].

Despite numerous studies concerning
hypothyroidism and its neurological complications, some
issues of diagnosis, the course of neurological pathology
in hypothyroidism require further study.

AIM

The aim of our study was to investigate psycho-
emotional disorders in patients with dyscirculatory
encephalopathy patients and hypothyroidism according to
the data of a prospective study.

MATERIALS AND METHODS

The 60 patients (average age — 62.2+1.5 years;
female — 57, male — 3) with hypertensive dyscirculatory
encephalopathy (HDE) and concomitant hypothyroidism,
who were under supervision at the State Institution of
Science «Research and Practical Center of Preventive
and Clinical Medicine» State Administrative Department
for 10 years, were examined. Clinical, neurological,
neuropsychological,  laboratory = and  instrumental
examinations were conducted in order to solve the
problems. The peculiarities of the course of dyscirculatory
encephalopathy in  patients with accompanying
hypothyroidism were evaluated.

The study was conducted in compliance with the
basic principles of the Council of Europe Convention
on Human Rights and Biomedicine, the World Medical
Association Declaration of Helsinki on the ethical
principles for medical research involving human subjects,
and current national regulations. The study protocol was
approved by the local ethics committee. All the patients
provided written informed consent.

The inclusion criteria for the study were: men and
women with HDE stages 1 and II and accompanying
hypothyroidism, who were observed for 10 years at the
State Institution of Science «Research and Practical
Center of Preventive and Clinical Medicine» State
Administrative  Department. The diagnoses were
confirmed by clinical, neurological, neuropsychological,
laboratory and instrumental examination data.

The exclusion criteria for the study were as follows:
patients with a malignant lesion of the thyroid gland or
brain; patients with uncompensated somatic diseases;
pregnant women; and patients who abuse alcohol or narcotic
substances.
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The first group included patients (n=60; 57 (95%)
female, 3 (5%) male) with HDE and accompanying
hypothyroidism who underwent a clinical and neurological
examination in 2010-2013. The second group consisted
of patients (n= 52; 50 (96%) female, 2 (4%) male) with
HDE and accompanying hypothyroidism, who underwent
a clinical and neurological examination during the current
stage of complex scientific research. During ten years of
observation, two patients of the first group have died, and
six patients discontinued medical care at the SIS «Research
and Practical Center of Preventive and Clinical Medicine»
of the SAD. Patients in the second group were under
regular observation by an endocrinologist, consistently
received replacement therapy, and had their thyroid
hormone levels monitored in the blood.

Patients had concomitant thyroid hypofunction due
to autoimmune thyroiditis (n=39), thyroid surgery (n=9),
and spontaneous hypothyroidism (n=12).

During the clinical and neurological examination,
the MMSE short mental status assessment scale [11, 12],
Beck depression scale [13] were used.

RESULTS

According to the results of a prospective study, in
patients with hypertensive dyscirculatory encephalopathy
and concomitant hypothyroidism, significance (p < 0.05)
was associated with the prevalence of mild dementia, as
well as mild and moderate depression.

After conducting a neuropsychological test on the
MMSE scale, the overall index of cognitive performance
in the second group (examined patients with HDE and
concomitant hypothyroidism at the present time) is
statistically significantly worse (p<0,05) than in the first
group (Table 1).

In the process of passing the test, at the present
time, the duration of the pause in patients before the end
of the test increased, which indicates increased fatigue,
unstable attention and exhaustion. According to the results
of a prospective study, according to the MMSE scale,
deterioration of such indicators as «memory», «attention
and calculation», «reproduction of words» is noted.

Table 1

Cognitive functions according to the MMSE scale

Indicators (in points) G;: :l:nl, (nI;;f_'l? ) Gll;zlipnllf r(rrllz;rskZ)
Orientation (0-10) 9,80 = 0,06 9,73 +£ 0,06
Flash memory (0-6) 1,62 + 0,09 1,25 + 0,06
Attention and calculation (0-5) 1,92 +0,10 1,52+ 0,07
Playing words (0-3) 2,48 + 0,09 2,38 £ 0,08
Language (0-3) 2,95+ 0,03 2,94+ 0,03
General index of cognitive performance (0-30) 24,08 +0,31 23,12+ 0,23*

Note. * — p<0.05 (versus Group I).

After conducting a neuropsychological test using the
MMSE scale, mild dementia was detected in patients of

Group II (p < 0.05) compared to patients in Group I, as
shown in Table 2.

Table 2
The frequency of cognitive impairments of varying severity according to the MMSE scale
. q q Group I Group II
Indicator (in points) N=60 N=52
Dementia of moderate severity according to the MMSE scale (11-19), n (%) 2(3,33) 23,9
Mild dementia according to the MMSE scale (20-23), n (%) 25 (41,66) 32 (61,5)*
Cognitive impairment according to the MMSE scale (24-27), n (%) 30 (50) 18 (34,6)
Norm, no impairment of cognitive functions according to the MMSE scale (28-30), n (%) 35 0

Note. * — p<0.05 (versus Group I).

Thus, when assessing the neuropsychological
status using the MMSE scale in patients with HDE and
concomitant hypothyroidism, mild dementia (p<0,05)
was found at the present time, and the general index of
cognitive performance decreased (p<0,05), in contrast to
the results of neuropsychological testing of these patients
in 2010-2013, which reflects the significant negative
impact of hypothyroidism on human cognitive functions.

The severity of emotional disorders and the severity
of anxiety-depressive symptoms were determined by the
patient’s personality and their reaction to the disease. After
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testing using Beck’s depression scale, mild depression
(51,9%) and moderate depression (40,4%) were found in
patients of Group II (p<0,05). Depression was absent in only
7,7% of patients (p<0.001), compared to Group I (Table 3).

Thus, it has been proven that concomitant
hypothyroidism is a significant factor in the adverse
course of HDE in terms of cognitive changes and
depressive disorders. According to the results of
a prospective study, mild dementia predominates in
patients with HDE and concomitant hypothyroidism.
Among all cognitive functions according to the
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MMSE scale, «memory», «attention and calculationy,
«reproduction of words» suffer the most. According to

Beck’s depression scale, mild and moderate depression
was found in the patients.

Table 3
Degrees of depression in the examined patients
. Group I Group II
Indicator N=60 N=52

No depression, n (%) 38 (64,0) 7 (7,7)**
Mild degree of depression, n (%) 17 (28,0) 27 (51,9)*
Moderate degree of depression, n (%) 5(8,0) 21 (40,4)*
Expressed degree of depression, n (%) 0 0
Severe degree of depression, n (%) 0 0

Note 1. * — p<0.05 (versus Group I).
Note 2. ** — p<0.001 (versus Group I).

DISCUSSION

Cerebrovascular diseases (CVD) are one of the main
causes of permanent disability, disability and mortality.
CVDs have become a global medical and social problem
for Ukraine as well. Over the past 10 years, the number
of patients with CVD in our country has doubled and
exceeded 8,200 people per 100,000 population, which is
explained by the increase in the number of both chronic
forms of CVD, which slowly progress, and strokes [14, 15].

Cardiovascular pathology is often combined
with mental disorders of an anxiety-depressive nature.
Psychiatric research is important for understanding
somatic symptoms and behavioral factors that may
influence adherence to treatment, healthy lifestyles,
rehabilitation programs, and prevention of stress-related
disorders.

Traditional risk factors for CVD are hypertension,
atherosclerosis, hypercholesterolemia, diabetes,
hypodynamia, and smoking [4]. In the context of
comorbidity, it should be noted that thyroid diseases in
Ukraine and other countries have become one of the most
common endocrine pathologies that cause a deterioration
in the quality of life and work capacity.

Hypothyroidism is associated with increased
cardiovascular morbidity and mortality [28]. A number
of studies have shown that cerebral blood flow and
glucose consumption by the brain decreases with thyroid
hypofunction [16]. The data obtained by us coincide with
the results of C. Canepa, M. Medici, N. Direk, E. Visser
research. In their publications, the authors note that
psychoneurological disorders are the most common in
hypothyroidism, which can be manifested by depressed
mood and depression [9]. Along with retardation, patients
note slowing of thinking, deterioration of memory and
attention, decreased cognitive function, intelligence. The
occurrence of these disorders is associated not only with
a decrease in cerebral blood flow, but also with a violation
of the exchange and production of some mediators [4, 5, 6].

According to the results of a neuropsychological study
of patients with HDE and concomitant hypothyroidism
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over a period of 10 years, it was found that concomitant
hypothyroidism is a significant factor in the adverse course of
HDE in terms of cognitive changes and depressive disorders.

The obtained data will allow to optimize treatment
and rehabilitation and preventive measures.

CONCLUSIONS

According to the results of a prospective study,
it was established that concomitant hypothyroidism is
a significant factor in the adverse course of hypertensive
dyscirculatory encephalopathy in terms of cognitive
changes and depressive disorders.

Prospects for further research. The need for further
in-depth study of comorbid pathology (hypertensive
dyscirculatory encephalopathy and hypothyroidism) in
outpatient settings will contribute to the improvement of
preventive and treatment-diagnostic tactics for patients
with the specified pathology.
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Pe3rome

MCUXOEMOLIWHI PO3NAIM Y NALIEHTIB 3 AUCLUPKYNATOPHOO EHLIEGANONATIEIO TA FNMOTUPEO3OM
3A JAHUMU NPOCNEKTUBHOI O AOCHIMXEHHSA
Onena B. llutBuH', Onbra €. KoBanexko'?

'[lepxxaBHa HaykoBa ycTaHoBa «LleHTp iHHOBALiiHWX TEXHOMOTii  OXOPOHM 3A0POB's» [lepaBHOro ynpaeniHHs cnpaBamu,
M. Knis, Ykpaita
HaujoHanbHuin YHIBEPCUTET 0XOpOoHM 300poB’s Ykpainu imeHi I1. J1. LLynuka, M. Kuis, Ykpaita

Bcerym. [Ipo6sieMa koMop6igHOCTI B KapAioHEBPOJIOTril € OJHi€I0 3 aKTyaJbHUX NPOG6JIEM Cy4acHOI CUCTEMH OXOPOHHU
370poB’s. KoMopO6iAHICTh yCK/IaAHIOE Mepe6ir 3aXxBOpHOBaHb, MOTIpLIYE MPOrHO3 i 36iJbLIYE YMCJIO YCKJIAJHEHD.
[Ipy KOMOpPGIZHOCTI TOJIOBHOI NPHUYMHOW JIETaJbHUX BUNAJAKIB y MepeBaKHOI 6inbiiocTi (94,6%) mauieHTIB €
KapZioBacKyJisipHa i Liepe6poBacKy/IsipHa MaToJIOoTis.

Y KOHTeKCTi KOMOpO6imHOCTI cJifi BiAMITUTH, 10 3aXBOPIOBAaHHS MIMTONOAIOHOI 3aJ03W B YKpaiHi Ta B iHIIUX
KpaiHax CTa/IM OAHIEI0 3 HANNOLIMPEHIINX eHA0KPUHHUX NATOJIOTIH, 110 CIPUYUHAKTD NOTipIIeHHA AKOCTI XXUTTS
Ta npaue3faTHocTi. ['inoThpeo3 acouiteTbcd 3 MiJIBUILEHHAM CepLeBO-CyIMHHOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI.
Po3BUTOK NPOSIBiB AUCHUPKYIATOPHOI eHLledasonaTii y XBOpUX HEBPOJIOTIYHOTO Npodijiiio 3 03HAKaMU NOpPYILIeHHS
dyHkuii 113 noB’si3aHUi He TiIJIbKYU 3 CUCTEMHOIO 3MiHOI apTepia/ibHOr0 TUCKY Ta NepudepiiiHOro CyAUHHOIO OIOpY,
a TaKOX i3 AUCrOpMOHAJbHUMH BHYTPIlIHLOMO3KOBUMHM 3MiHaMHU. Y 3B’sI3Ky 3i CTIHKOI0 TEHJEHIEI A0 CTapiHHA
HaceJIeHHS, 3Ha4yLliCTh NPo6/1eMH PO3BUTKY XPOHIYHUX Iiepe6pPOBaCKY/IAPHUX 3aXBOPIOBAaHb 3HAYHO 3POCTAE.

MeTa. JlocaiguTy NCUX0eMOIiiHI MopylleHHs Yy Mal[iEHTIB 3 JUCIHUPKYJSATOPHOI eHIledasonaTiero HalieHTiB Ta
rinoTUpeo30M 3a JaHMMU IPOCHEKTUBHOTO A0C/i>KEHHS.

Marepiaiu Ta MeToAHU. bBysio mnpoBeleHe KJiHIKO-HEBPOJIOTiUHE, HEUPOICUXOJIOTiYHE, IHCTPYMeEHTAJbHE,
JabopaTopHe o6cTexxeHHs1 60 MalieHTIB 3 rinepTeH3HBHOK AUCLHPKYJISTOPHOI eHledasonaTield Ta CymyTHIM
rinoTupeo3oM, siKi nepe6yBay iz HarIAA0M BIpogoBx 10 pokis.

PesynbTaTu. 3a JAaHUMU NPOCIEKTUBHOTrO JOC/TiAXeHHs y nanieHTiB 3 [IE Ta cynyTHIM rinoTupeosoM, 3a IKaJI010
MMSE, BifMiYa€eTbcs MOripliaHHS TAaKUX MOKA3HUKIB, K «IaM’siTh», «yBara i po3paxyHOK», «BiITBOPEHHS CJIiB».
3araJbHAM MOKAa3HUK KOTHITHUBHOI NPOAYKTHUBHOCTI y Apyrid rpymi (o6ctexxeHi xBopux 3 [JIE Ta cynyTHIM
rinoTHpeo30M Ha TelepillHil Yac) CTaTUCTUYHO 3Havylle ripumui (p<0,05), Hixk y nepiuiii rpymni. BusiBsieHa feMeHLis
sgerkoro cryneHs (p<0,05) y magieHTtiB II rpymnu, mo Bifo6paka€ CyTTEBHUH HEraTUBHUU BIIMB TillOTHPEO3Y
Ha KOTHITHBHI QyHKIil mroanHu. 3a mKanorw genpecii Bexa y manientiB Il rpynu BusiBJeHa Jgenpecisi jierkoro
Ta IIOMIPHOTO CTYIEeHs.

BUCHOBKHU. 3a pe3y/ibTaTaMH MPOCIEKTUBHOTO JOCJiP)KEHHSI BCTAHOBJIEHO, L0 CYNMyTHIH rinoTHpeo3 € 3Ha4YyIlUM
$akTOpOM HeCcHpHUSTIMBOrO Nepebiry rinepToHIYHOI JUCHUPKYJISTOPHOI eHlledanonaTii 3a KOrHITUBHUMU 3MiHaMHU
Ta JleNpeCUBHUMHU pO3J1aJJaMH.

Kato4osi ca06a: rinepToHiYHA AUCHUPKY/AATOPHA eHUedasionarTis, rinoTupeos, JeMeHLis, genpecis
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MORPHOLOGICAL FEATURES OF THE SUBMUCOSAL GLANDS OF THE RAT
DUODENUM UNDER THE EFFECT OF THE COMPLEX OF FOOD ADDITIVES

Kostiantyn V. Shevchenko, Galina A. Yeroshenko, Alona S. Grygorenko, Olena V. Klepets, Olena B. Riabushko,

Valentyna M. Sokolenko, Nataliia M. Sharlai

Poltava State Medical University, Poltava, Ukraine

Abstract

Aim. To establish the dynamics of changes in the morphometric parameters of the acini of the submucosal
glands of the rat duodenum under normal conditions and under the complex effect of food additives.
Materials and methods. The study involved 84 sexually mature male rats, of which 14 animals made up
the control group. They consumed drinking water and were orally administered physiological saline, while
70 rats in the experimental group were administered 0.6 mg/kg sodium nitrite, 20 mg/kg monosodium
glutamate and 5 mg/kg Ponceau 4R in 0.5 ml of distilled water orally once a day. The animals were
withdrawn from the experiment after 1, 4, 8, 12 and 16 weeks. After euthanizing the animals, pieces of the
duodenal wall were fixed in formalin and embedded in paraffin. The sections, stained with hematoxylin
and eosin, were examined using a digital microscope. Statistical processing of morphometric data was
performed using Excel software.

Results. The consumption of the complex of food additives in the early stages of the experiment was
manifested by a significant increase in the outer diameter of the ducts and the height of the epithelial
cells by 33.33%, compared to the control group of animals (p<0.05). This was a sign of compensatory
enhancement of the secretory activity of Brunner’s gland cells in response to the presence of metabolites
in the lumen of the duodenum. Subsequently, restructuring of the secretory apparatus was established in
favor of carbohydrate production. The increased secretory activity led to the depletion of the glandular
secretory apparatus by the end of the experiment, with the height of the epithelial cells being by 3.83%
significantly lower than in the control group of animals, along with the development of desquamation
phenomena and leukocyte infiltration.

Conclusions. The consumption of monosodium glutamate, sodium nitrite and Ponceau 4R leads to changes
in the morphometric parameters of the acini of the glands in response to the presence of metabolites in
the lumen of the duodenum and a general reaction caused by the components of the complex. Due to the
inability to recover through compensatory-repair mechanisms of the body, depletion of the glandular
secretory apparatus, desquamation of the secretory epithelium, and leukocyte infiltration was established.

Keywords: monosodium glutamate, sodium nitrite, Ponceau 4R, Ponso-4R, glands, epithelial cells, rats

INTRODUCTION

Currently, a characteristic feature of contemporary
food technologies is the use of food additives, which are
understood as a group of substances of natural and artificial
origin used to improve the technology of food production,
subsequent storage and for special purposes with specific
organoleptic characteristics and corresponding properties:
acidity regulators; anti-caking and anti-clumping agents;
defoamers; antioxidants; fillers; colorants; substances that
help preserve color; emulsifiers; thickeners; flavor and
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aroma enhancers [1]. However, the use of food additives has
sparked significant controversy in the scientific community,
mainly due to the lack of comprehensive research on their
effects on the human body, and data on their combined
effects are lacking [2]. Domestic and foreign scientists are
particularly concerned about the widespread use of food
additives in baby food products [3, 4, 5].

The analysis of domestic and foreign products
presented in Ukrainian retail networks showed that the
most common food additives are: E-621 — monosodium
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glutamate, which is declared in the composition of
almost 85% of meat products and 94% of snacks, raising
questions about the appropriateness and safety of this
additive, and its effects require further research [6];
E-250 — sodium nitrite, widely used as a color fixative in
the production of meat products, reacts with amines in the
acidic environment of the stomach to form nitrosamines
or with amides to form nitrosamides, which can be a risk
factor for carcinogenesis in the digestive organs [7, 8];
and the food additive E-124 — Ponceau 4R, a synthetic
dye [9, 10]. It is reported that many azo dyes and their
reduction products, as well as chemically related aromatic
amines, affect human health, causing allergies and other
human diseases [11].

Therefore, nowadays, the issue of researching the
effects of food additives and analyzing their potential
danger to human health is very pressing, especially
for the digestive system, which is the first to respond to
the impact of these substances. Raising the issues for
consideration is a particularly relevant problem in the
current context.

AIM

To establish the dynamics of changes in the
morphometric parameters of the acini of the submucosal
glands of the rat duodenum under normal conditions
and under the combined effect of food additives —
monosodium glutamate, sodium nitrite, and Ponceau 4R.

MATERIALS AND METHODS

The study involved 84 sexually mature male rats.
The animals of control group consumed drinking water
and were orally administered physiological saline. Rats

in the experimental group, with free access to water, were
given 0.6 mg/kg sodium nitrite, 20 mg/kg monosodium
glutamate and 5 mg/kg Ponceau 4R in 0.5 ml of distilled
water once daily orally. The doses of food additives were
half the maximum allowable limit. Adaptive behavior
in rats was assessed using the open field test [12]. The
animals were withdrawn from the experiment after 1,
4, 8, 12, and 16 weeks by overdosing with thiopental
anesthesia. After euthanasia, fragments of the duodenal
wall were fixed in 10% neutral formalin for three days.
The formalin-fixed pieces of duodenal wall were then
embedded in paraffin [13]. Sections 5-10 pm thick were
obtained using the ARM 3600 microtome. After staining
with hematoxylin and eosin, the sections were mounted
in polystyrene and examined under a light microscope.
Microphotography and morphometric analysis were
conducted using the digital microscope with a digital
microphotography attachment (Levenhuk D740T), and
the analysis was performed using adapted software.
Morphometric data were statistically processed using
Excel with the built-in «VGA analysis package» add-in,
specifically the «descriptive statistics» tool. The Shapiro-
Wilk test was used to check for normality of variances,
and if the data followed a normal distribution, the
Student’s t-test for independent samples was used for
comparison. Differences were considered statistically
significant at p<0.05 [14, 15].

RESULTS

The morphometric study of the acini of the
submucosal glands of the rat duodenum revealed that the
average outer diameter was 13.86+£0.04 pm, the average
lumen diameter was 3.184+0.05 pm, and the average height
of the epithelial cells was 5.43+0.06 pm (Table 1).

Table 1
Morphometric parameters of the submucosal glands of the rat duodenum
Parameters Acini
Outer diameter (um) Lumen diameter (um) Height of the epithelial cells (um)

Control 13.86+0.04 3.18+0.05 5.43%0.06

14.71+0.06 3.44+0.04 5.75+0.06
Week 1 % % *

18.69+0.06 3.28+0.05 7.24+0.06
Week 4 *.** *.** *'**

17.41+0.07 3.22+0.05 7.21+0.06
Week 8 *.** *.** *.**

16.81+0.07 3.12+0.03 6.47+0.06
Week 12 ok ko * ko

13.17+0.04 3.02+0.02 5.31+0.03
Week 16 * ok * ok * ok

Notes: * — p<0.05 compared to the control group; ** — p<0.05 compared to the previous observation period.

The submucosal glands of the duodenum in the
control group rats exhibited a grouped arrangement. They
were separated by layers of loose, unstructured connective
tissue, with well-developed collagen fibers and a small
number of leukocytes. The acini had tubular and alveolar
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structures, with the seromucous glandular epithelial cells
predominantly having a prismatic shape and a centrally
located nucleus. The lumina of the acini of the glands
were clearly visible. The microcirculatory vessels were
represented by arterioles, capillaries and venules (Fig. 1).
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Figure 1. Brunner’s glands of the submucosa of the rat duodenum in
the control group. H&E stain. Oc. lens: 10x magnification, ob. lens:
40x magnification.

After one week of consuming the complex of
food additive, the average values of the outer diameter
significantly increased by 6.13%, accounting for
14.71+0.06 pm. The lumen diameter also significantly
increased by 8.18% compared to the control values,
accounting for 3.44+0.04 pm (p<0.05). The average
epithelial cell height significantly increased by 5.89%
compared to the control group, accounting for 5.75+0.06
pm (p<0.05) (Table 1).

By week 4 of consuming the complex of monosodium
glutamate, sodium nitrite and Ponceau 4R, a significant
increase in the outer diameter of the acini of the submucosal
glands of the rat duodenum by 27.06% was noted, compared
to the previous time period, accounting for 18.69+0.06 um.

Figure 2a. Development of edema in the submucosa of the rat
duodenum at week 8 of the experiment. H&E stain. Oc. lens: 10x

magnification, ob. lens: 40x magnification.

By week 12 of the experiment, with the consumption
of the food additive complex, the average outer diameter
values of the acini were 16.81£0.07 pum that was by
3.45% significantly lower than the values at week 8 of the
experiment, though by 21.81% significantly greater than the
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This value was also by 34.89% significantly greater than the
control group values (p<0.05). The average lumen diameter
was 3.28+0.05 pm, which was by 4.65% significantly
lower than the values from week 1 of the experiment and
by 3.14% significantly greater compared to the control
group values (p<0.05). The average epithelial cell height
accounted for 7.24+0.06 pm, which was by 25.96%
significantly greater than the values from the previous
experimental time period and by 33.33% significantly
greater than the control group values (p<0.05) (Table 1).

Due to the effect of the food additives, by week 8 of the
experiment, the average outer diameter values significantly
decreased by 6.85% compared to the previous time period,
accounting for 17.41+0.07 um. However, this was still by
25.61% significantly greater than the values in the control
group (p<0.05). The average lumen diameter of the acini
of the submucosal glands in the rat duodenum was also by
1.83% significantly lower than the average morphometric
values at week 4 of the experiment, accounting for 3.22+0.05
um, though it was by 1.26% significantly greater compared
to the control group values (p<0.05). The average epithelial
cell height significantly decreased by 0.41% compared to
the previous time period of the experiment, accounting for
7.21£0.06 um, but was still by 32.78% significantly greater
than the control values (p<0.05) (Table 1).

Histological study revealed an eccentric location of
the nuclei of the secretory cells in the acini of Brunner’s
glands. A progressive increase in the cytoplasmic
volume of seromucous cells was noted due to increased
production of mucous secretions, manifested by mucosal
thickening (Fig. 2b). The connective tissue layers were
increased due to the development of edema (Fig. 2a).

Figure 2b. Mucosal thick;ning of seromucous cells in the submucosa
of the rat duodenum at week 8 of the experiment. H&E stain. Oc.
lens: 10x magnification, ob. lens: 100x magnification.

values in the control group (p<0.05). The average lumen
diameter of the acini of the submucosal glands in the rat
duodenum significantly decreased by 3.11% compared to
the previous time period, accounting for 3.12+0.03 pm.
This was also by 1.87% significantly lower than the values
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in the control group (p<0.05). The average epithelial cell
height significantly decreased by 10.26%, accounting for
6.47+0.06 um, but was still by 19.65% significantly greater
than the values in the control group (p<0.05) (Table 1).

By week 16, the complex of food additives
including monosodium glutamate, sodium nitrite and
Ponceau 4R led to a significant reduction in the average
outer diameter of the acini of Brunner’s glands in rats
by 21.65% compared to the previous time period of the
experiment, accounting for 13.17+0.04 um. This value
was also by 4.98% significantly lower than the values in
the control group (p<0.05). The average lumen diameter
significantly decreased by 3.21% compared to week
12, accounting for 3.02+0.02 um, which was by 5.03%
significantly lower than the average values in the control
group (p<0.05). The average epithelial cell height of the
acini was by 17.93% significantly lower than the values
of the previous experimental time period and was also by
3.83% significantly lower than the values in the control
group, accounting for 5.31+£0.03 um (p<0.05) (Table 1).

Microscopic  study revealed a reduction in
perivascular edema in the loose, fibrous, unorganized
connective tissue of the interstitium. The cytoplasm of the
secretory cells exhibited uneven optical density, and the
nuclei took on irregular shapes and were pressed against
the basal plasma membrane. Desquamation processes
were observed in the epithelial cells of the acini of the
submucosal glands in the rat duodenum. There was also
an increase in leukocyte infiltration in the loose, fibrous,
unorganized connective tissue (Fig. 3).
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Figure 3. Desquamation of glandular epithelium and leukocyte
infiltration in the submucosa of the rat duodenum at week 16 of
consuming the food additive complex. H&E stain. Oc. lens: 10x
magnification, ob. lens: 40x magnification.

DISCUSSION

Thus, the consumption of the food additive complex
consisting of monosodium glutamate, sodium nitrite
and Ponceau 4R led to changes in the morphometric
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parameters of the acini of the submucosal glands in the rat
duodenum. Early in the experiment, this was manifested
by a significant increase in the outer diameter and
epithelial cell height by 33.33% compared to the control
group (p<0.05), reflecting a compensatory increase in the
secretory activity of Brunner’s gland cells in response to
the presence of metabolites in the lumen of the duodenum,
and a general reaction caused by the food additive
complex on the structural elements of the duodenal wall
[16, 17]. Subsequently, the remodeling of the secretory
apparatus towards carbohydrates led to mucinization,
which was evident from the increase in the outer diameter
due to the increase in the epithelial cell height from the
accumulation of mucous secretions in the cytoplasm of
glandular cells. Consumption of the food additive complex
in the later stages of the experiment resulted in a decrease
in the average values of all morphometric parameters
of the submucosal glands in the duodenum, which is
explained by the inability to restore metric data due to the
compensatory-recovery reactions of the body. Increased
secretory activity led to the depletion of the glandular
secretory apparatus and the development of desquamation
phenomena, with the epithelial cell height at the end of the
experiment being significantly lower than in the control
group by 3.83%. The action of the food additive complex
during the observation period led to the development of
leukocyte infiltration, indicating stress in the local defense
barrier, as the components of the complex, namely,
monosodium glutamate, sodium nitrite, and Ponceau 4R,
demonstrated antigenic properties [18, 19, 20].

CONCLUSIONS

Thus, the consumption of the food additive complex
consisting of monosodium glutamate, sodium nitrite,
and Ponceau 4R leads to changes in the morphometric
parameters of the submucosal glands in the rat duodenum.
Early in the experiment, this was manifested by a significant
increase in the outer diameter and epithelial cell height,
reflecting a compensatory increase in the secretory activity
of Brunner’s gland cells in response to the presence of
metabolites in the lumen of the duodenum, as well as
a general reaction caused by the food additive complex on
the state of the structural elements of the duodenal wall.
In the later stages of the experiment, due to the inability to
restore metric parameters through compensatory-recovery
reactions of the body, a phenomenon of depletion of the
glandular secretory apparatus and desquamation of the
secretory epithelium was observed, which is confirmed by
the reduction in morphometric parameters.

Perspectives for further research. Future research
will focus on studying additional segments of the digestive
tract in rats under the effect of a complex of food additives
to determine the morphological changes induced by the
additives to provide a detailed understanding of how chemical
substances affect different parts of the digestive system.
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Pe3rome

MOP®OJIOrYHI OCOBNUBOCTI 3AN03 NIACNU30BOI OCHOBU ABAHAOLATUMNANOI KULLIKU LLYPIB

3A BMNNUBY KOMMNEKCY XAPYOBUX IOEABOK

KoctsaHTuH B. LLleByeHko, FanuHa A. EpolueHko, AnboHa C. FpuropeHko, OneHa B. Kneneub, OneHa B. PsiGyLko,
BaneHtuHa M. CokoneHko, Hatanis M. Lapna#n

[MonTaBCbKM AEpXaBHUI MEOMYHUI YHIBEPCUTET, M. lMonTasa, YkpaiHa

MeTa. BcTaHOBUTH AWHaMiKy 3MiH MOpGOMETPUYHHX MOKA3HUKIB KiHIEBUX BiJJiJNiB 32703 MiJCIM30BOI OCHOBU
JBaHaALATUNIAN0] KUIIKY IypiB B HOPMi Ta NpU KOMIIJIEKCHIH [iii XapuoBUX 106aBOK.

Marepianu Ta MeTtogu. Y po6oTi 6ynu BUKOpUcTaHi 84 craTeBo3pisi wypu-caMui, 3 AKUX 14 TBapuwH CKJIaJalIu
KOHTDPOJIbHY TpyIy, Ta BXHBaJIW NMUTHY BOAY i OTpHMyBaJd IepopajbHO ¢isiosoriynuil posuuH, a 70 mypam
eKCllepUMeHTaJbHOI rpyny BBoguIu 0.6 MI/KT HITPUTY HaTpilo, MyTaMaT HaTpito B 031 20 Mr/kr, Ta B 1031 5 Mr/Kr
[ToHco 4R B 0.5 Ms1 fucTU/IbOBaHOI BogU 1 pa3 Ha 106y nepopasibHo. TBAapMH BUBOAWJIU 3 EKCIIEPUMEHTY yepes 1, 4, 8,
12 ta 16 TuxHiB. [licsig eBTaHasii TBapUH MIMATOYKH CTiHKK 12-nanoi KUKy, ¢pikcoBaHi y ¢opMailiHi yimisibHIOBaIU
y napadis. Ilicis 3a6apBieHHs reMaTOKCUJIIHOM Ta €03MHOM 3pi3u BUBYAJIM 3a ONIOMOT0I0 LIHPPOBOro MiKpOCKOIY.
CTaTUCTHYHY 06pOOKY MOPPOMETPUYHHUX JAaHUX TPOBOAMIIM 3 BAKOPUCTAHHAM nporpamu Excel.

Pe3ynbraTH. B)XXMBaHHSA KOMIJIEKCY Xap4yOBHX [J06aBOK Ha paHHIX TepMiHaX eKCIIEpHMEHTY MpOsBIISAIOCH
JOCTOBipHUM 36iJbIIeHHAM 30BHIIIHBOTO JiaMeTpa NPOTOK i BUCOTH emiTesionuTiB Ha 33,33%, mopiBHSHO
3 KOHTPOJIbHOIO rpynolo TBapuH (p<0,05), Ta 6ys0 NOpPOSIBOM KOMIEHCATOPHOrO 30i/JbIIeHHS CEeKpPeTOPHOI
aKTUBHOCTI KJITHUH OpyHepOBHUX 3a/703 y BiANOBifb Ha MOSABYy MeTaboJiTiB y npocBiTi 12-nmanoi KUIIKU.
B mopanbmoMy BigOyBasach Iepe0yfoBa CEKPETOPHOTO amapaTy Ha KOPUCTb ByraeBoAiB. IlifBulieHHA
CEeKpeTOpPHOI aKTUBHOCTI IPU3BEJIO 0 BUCHAXXEHHS CEKPeTOPHOro anapara 3a/103 Ha KiHellb eKCIIepUMEeHTY, BUCOTa
emniTesionUTIB Gy/1a OCTOBIPHO MEHILOIO 33 3HAYE€HHS B KOHTPOJIbHIM rpymni TBapuH Ha 3,83%, a TaKOX 10 PO3BUTKY
JleCKBaMallilHUX SBUIL Ta JeHKonuTapHoi iHdinpTpaii.

BUCHOBKHU. BXXMBaHHS [JIyTaMaTy HaTpiwo, HITpUTY HaTpito Ta [loHco 4R mpu3BOoAUTH A0 3MiHU MOPPOMETPUYHUX
MOKAa3HUKIB KiHIeBUX BiAAiniB 3a/103, y Bi0OBiAb Ha MOSIBY MeTa60JIiTiB y NpocBiTi 12-ma/oi KULIKY, Ta 3arajJbHOI0
peakIii€lo, BUKJIWKAHOI i€ CKAaJ0BUX KOMILJIEKCY, a BHAC/AiJOK HECTIPOMOXHOCTI [0 BifAHOBJIEHHS, 3a paXyHOK
KOMITEHCAaTOPHO-BiIHOBJIIOBAJILHUX PeAKIil OpraHisMy, CIoCTepirasock IBUILEe BUCHAXKEHHS CEKPETOPHOro anaparta
3aJ103, iecKkBaMallii cekpeTopHoOro emniTteito Ha GoHi JedKkonuTapHoi iHdiAbTparil.

Karouoei cnoea: rmyTamat HaTpilo, HITpUT HaTpilo, IloHco 4R, Ponceau 4R, Ponso-4R, 32103y, eniTe1ionuTy, Iypu
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METABONITHUA KOMNNEKC NNAKTOBAKTEPIU LLOJO IHOIKOBAHUX
MYJNIbTUPESUCTEHTHMM LUTAMOM LELLIOTTIA AMNIGENA PAH

B YMOBAX IN VIVO

OneHal0. IcaeHko', Banepii B. Minyxin', AMutpo B. Minyxin?, [leHuc O. €BTywweHko?, Aptem C. JlaBpiHeHko?, Bacunii I". Fpoma?

10Y «IHcTuTyT Mikpobionorii Ta imyHonorii im. |. . MewHukoBa HauioHanbHoi akagemii MeguiHux Hayk YkpaiHu», M. Xapkis, YkpaiHa
ZXapKiBCbKWUA HaLliOHamNbHMIA MESUYHIA YHIBEPCUTET, M. XapkiB, YkpaiHa

Pe3rome

MeTa. BUBYHUTH NPOTUMIKPOOHY aKTUBHICTb META00JIITiB IAKTOGAKTEPiH /11 CTBOPEHHS a/bTePHATUBHUX
MPOTHUMIKPOOHUX 3aC06iB 3 M01iPYHKI[IOHATBHOI0 aKTUBHICTIO.

MaTepianiu Ta MeTtoau. [HbiIKOBaHI My/JbTUPE3UCTEHTHUM LiTaMoM Lelliottia amnigena mkipHi paHu
MOJIeJII0OBa/IM Ha 12 MOPCHKUX CBUHKAX, PO3IO/iIJIEHUX Ha 4 rpynu 1o 3 TBapuHHU. [lo KOHTPOJIBHOI TPyNnu
3actocoByBasu 0,9% po34rMH HaTpilo XJ0pUZAY, JiKyBaJbHUX — nunpodokcauuH (A, Ananta Medicare,
Benuko6puTaHisi) abo MeTtaboaiTHUN kKoMmiiekc (JI I, oTpuMyBa/iv MIISIXOM KyJbTUBYBaHHS MiKpOOHUX
KJITUH Lactobacillus rhamnosus GG y BJaCHUX YJAbTPa3BYKOBUX Jie3iHTerpartax), HpodiJlakTUYHO-
JikyBaabHOi (P) - mogaTkoBo (nepen iHpikyBaHHAM) MeTab0AITHUN KOMILJIEKC.

PesynbraTu. Huk4yi NOKAa3HUKM KIiBKOCTI MIKpOOHMX KJITHH L. amnigena BCTaHOBJIEHI
B NpodiJlaKTUYHO-JiKyBa/lbHii rpymi (P) nopiBHsAHO 3 JiikyBasbHUMU rpynaMu (A ta JI1 1) (B ~ 4,2 pasis;
p=0,04) Ha BocbMy moby pociimpkeHHsA. JlocToBipHOi pi3HMIL 10AO0 o6cCiMeHiHHA paH Mix ML Ta
punpodJokcaljuHoM He BcTaHoBJsieHO (p=0,1). IIBuAKiCTb 3aroeHHs AOCAiAHUX paH NepebinablIyBasa
KOHTpoJIbHI B 3,9-4,8 pasiB. 3a MaHIMETPUYHMMHM INOKAa3HUKAMH TaKOX BiJj0yBasocs 3MeHLIeHHS
paH B rpymax P (0,3£0,03 cm? p=0,03), A (0,67+0,1 cm? p=0,03), JI I (0,9+0,2 cm? p=0,005) BigHOCHO
K (1,8+0,2 cm?) Ha BocbMy 100y ekcniepuMeHTy. llIBUAIINNA penapaTUBHUU epeKT BCTAHOBJIEHO B rpymi
P y mopiBHsHHI 3 A (p=0,01). [loBHe 3aroeHHs iHdikoBaHUX paH B rpymi P BifbyBanoca Ha 11 foby, wio
niATBepAXy€e eGeKTUBHICTb A,0JATKOBOIO NONepeAHbOro NpodiTakTUYHOr0 HaHeceHHs ML.

BucHOBKHM. EdexkTHBHiICTb MeTaboJIiTiB JlaKT06aKTepil, OTpUMaHUX 3a aBTOPCbKUM CIOCOGOM 6e3
BUKOPDUCTAaHHS >XMBUJBbHUX CepesiOoBHUI, He MOCTymnajaci aHTHUOIOTHKy. lle Bkasdye Ha MOXJHUBICTb
NepCHeKTUBHOIO 3acTOCyBaHHA ML /11 KOHCTPYIOBaHHS aJbTePHAaTUBHUX NMPOTUMIKPOOHHX 3aco6iB
HOBOTI'0 IOKOJIiHHS.

Kawuoei csa0ea: npoTUMIKpOGHA aKTHUBHICTh, AaHTHOGIOTHUKOpPE3UCTEHTHI MiKpoopraHismy,
npodisaKkTHKa paH, JiKyBaHHS paH
BCTYN rpaMHETaTUBHUX Mikpoopramismie [4-7]. JloBemeHo
. . ‘ i IBHILEHHST 9y TIMBOCTI MyJIBTHPE3UCTEHTHHX
[poxykTn  KHTTEMISNBHOCTI,  GAKTEPIOUMHH,  Gayrepiii 10 KOMGIHOBAHOTO 3aCTOCYBAHHS METAGOMITIB
GaxTepionuHononibHi pEHOBHHM, MAHTabIOTHKH  yoGioTnkis Ta anTuGioTnkis [4]. HassHicTb BHpaskeHOi

MPOOIOTHYHUX MIKPOOPTaHi3MiB IIPUBEPTAIOTh yBary
BUCOKMM piBHEM IPOTUMIKPOOHOI e(pEeKTHBHOCTI, sKa

HE T[IOCTYNAaeTbCs aHTHOAaKTepialbHUM IIpenaparaM
[1, 2]. BcraHoBneHi BHpaxkeHI HPOTUMIKPOOHI
Ta IpOTUOIONITIBKOBI BJIACTHBOCTI GioJoriuHO

AKTUBHUX pe4yoBHH L. rhamnosus GG i S. boulardii
J0  MYIbTHPE3UCTEHTHHX  TIPaMIO3UTHBHHUX  Ta
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MpOTUMIKpOOHOI  1mii TPOAYKTIB  JKHTTEMISTBHOCTI
mpoOIOTHKIB Ta BIJCYTHICTH PO3BUTKY CTIHKOCTI
y MaToreHHUX 30yIHUKIB 0 HUX, poOUTH MeTaboImiTh
MEPCHCKTUBHUMH  AJIBTCPHATUBHUMH  PEYOBHHAMH
JUIsL CTBOPEHHS HOBHX IPOTUMIKpPOOHHMX IIperapariB
o0 JTiKyBaHHS iH(QEKIIHUX 3aXBOPIOBaHb PI3HOTO
rexesy [3].

KniniyHa Ta npodinakTuyna MegunuHa, Ne 2(40)/2025



JIOCJI/PKEHHS

META

BuBuMTH NPOTHUMIKPOOHY AaKTHUBHICTH METaOOIITIB
JaKTOOAaKTepid Ui CTBOPEHHS  aJIbTEPHAaTUBHUX
MPOTUMIKPOOHHMX ~ 3ac00iB 3  MOJNi(yHKIIOHAIBEHOIO
AKTHBHICTIO.

MATEPIAINA TA METOAU

Hocmigi  pedoBWHM:  yunpoghnokcayurn  (Ananta
Medicare, BemixoOpuTaHis) Ta METaOONITHHA KOMILIEKC
Lactobacillus rhamnosus GG (ML), oTpUMaHMA IILIIXOM
KyJIFTHBYBAaHHS JIAKTOOAKTEpili y BIACHUX YIBTPa3BYKOBHX
Je3iHTerpaTax 3a aBTOPCHKUM cmocobom [7].  Tect-
KyIbTypa — aHTHOIOTMKOpe3nCTeHTHHA mrram Lelliottia
amnigena PR (1o nedrpiakcory, rieernimy, JeBoIOKCaIIHY,
AMITIIIJIIHY, JOKCHITUKITIHY, aMOKCHKJIABY TOIIO) 3 KOJEKIIil
naboparopii mpoditakTuke KpammHHEX iHpekmiit 1Y «IMI
HAMH», M. XapkoBa. ONTHYHY NIJIBHICTE OaKTepiabHOL

CycrieH3ii 3ajaBajd 3a JOMOMOror mpuwiaay Densi-La-
Meter (PLIVA-Lachema Diagnostika, Yexist). Konnenrpartis
L. amnigena PR cranosmia 10° KYO/mi.

MogentoBanHss ~ iH(IKOBaHMX  MIKipHAX  paH
3[1HCHIOBAJI HA MOPCHKUX CBHHKax. Hamepenoani rommmm
LIePCTh 3 3allacoM y TBapHH, 3a JONOMOIOI0 IIalJIOHY
3HIMAITU CTEPHIHPHUMH HOXKHUILIMU MIKipy. B excriepuMenTi
BHKOPUCTAaHO 12 MOPCBKMX CBHHOK Macoro 250-260 r, sxi
Oymu posmofineri Ha 4 Tpynu 1o 3 tBapuHHA. KoHTpOIBHA
rpyna (K) — TBapuam nmo skux 3acrocoByBanu 0,9%
po3unH Hatpito xjopunay. IIpodimakTuaHO-ITiKyBaIbHA
rpymna (P) — tBapuHH, s;kuM miepen iH(pIKyBaHHIM Ha paHU
Hanocw ML, pmami mo cxemi, SIK 1 B IHIIHMX JOCIIIHHX
rpymnax. JlikyBanbHI TpyIH — TBAPHHY, SIKKM Ha 1H(IKOBaHI
parn HaHocwi: A — mumpodnokcanud, JI [-ML (Puc. 1).
OOpoOKy paH JOCTITHUMH PEYOBHHAMH (3 TOJaBaHHIM
nomermwreHokeuny (ITEO) 1500 i ITEO 400) nmpoBoawin
IOICHHO, ABiYi Ha 00Y.

[ [udexuiiini panu ]

/l_lpo(i)iHaKTI/I‘IHO-JIiKyBaJIBHa rpymna (P)\

1) MeTabomiTHI KOMIUTEKCH 10
iHQixyBanHs panu (ML)

2) IndikyBaHHS paHU

3) MeTaboIiTHI KOMIUIEKCH ITiCIIst

\

iH¢ikyBaHHS panu (ML)

/

TIpodinakTika po3BUTKY
iH(EKIIHHOTO MPOLIECY

Pucynoxk 1. BuBYeHHsI aHTHOaKTepiaJbHOI AKTHBHOCTI

3 IUNPOGUIOKCALIMHOM B TECTax in vivo.

MikpoOGionoriune  JIOCHi/pKeHHST  1H(IKOBaHUX
paH mepembayamo 3abip MaskiB 3 IXHBOI IOBEpXHI,
inenTugikyBaHus 30ygHMka (32 MOP(OJOTIYHUMH,
TUHKTOPIaJbHUMH,  KyJIbTypallbHUMH,  OlOXIMIYHUMHU
BJIACTHBOCTSIMU), BCTAHOBJICHHSI CTYICHsI OakTepialbHOTO
00ciMeHIHHS (BU3HAYEHHSI KUTLKOCTI KOJIOHIEYTBOPIOIOUUX
ommanis  (KYO), BupaxkeHo depes
norapudm (1g)).

BusnavenHs po3MipiB paH 3uilicHroBai Ha 1, 5, 8,
11 Ta 13 o6y micis iH}IKyBaHHS 3 HACTYITHUM PO3PAXyHKOM
IXHBOI 3araTbHOI IO B cM? [8]. s oliHKY e(heKTHBHOCTI
JIKYBaHHS ~BpaxOBYBaIM: IUIONly 3aroeHHs panu (S),
IBUAKICTG 3aroeHHs pann (V), KOeQil[ieHT MIBUIKOCTI
3aroenns panu (V, ), penaparusrmii egekt (PE) [8].

JIECATKOBUM

CraructraHy 00poOKy pe3ysbTaTiB 3HAiHCHIOBANIN
3a gomomororo mporpam Microsoft Office Excel 2007 Tta
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MeTadoiTHUX KoMmIuUiekciB  Lactobacillus

JlikyBainbHi Tpynu:

a N

A — anTHOAaKTEepiaIbHUI IIpenapaT
(unmpodIrokcaryH) micis
1H(IKyBaHHS paHH

JI 1T — metabomitHi kommuiekcu (ML)
Ticist iHQiKyBaHHS paHK /

JlikyBaHHs

rhamnosus GG noOpiBHSAHO

«Statistica 10.0» (StatSoft Inc., CLIIA). ExcriepumenTanbHi
JMaHi TPEACTaBJIICHI Yy BHUIIAAI CEPEOHBOTO 3HAYCHHS
(x) 13 3a3HauYeHHsM CTaHAapTHOro BigxuieHHs (SD).
CratucTH4HEe TIOPIBHSHHSA MDK OKPEMHMH Tpylnamu
TIPOBOAMIH 3a JIOTIOMOTOI0 0JTHO(aKTOPHOTO
nucnepciiinoro ananizy (ANOVA) 3 nmonpaBkoro 3a TeCTOM
Bondepponi. Kopensiiiinuii aHani3 JaHAX BUKOHYBAIH 13
3aCTOCYBaHHSAM HeMapaMeTPUUIHOrO KoedillieHTa Kopesiii
Croipmena (r). BigMiHHOCTI BBaXKalMCs CTATUCTUYHO
3HavymumMy pu p < 0,05.

PE3YJIbTATH

Pesynpratn KIJIBKOCTI KOJIOHI€Y TBOPIOIOUHX
OJMHHIIL 30y JHUKA HA TepUry 100y eKCIEpUMEHTY B TpyTIi
P Oymn mmwxue (B ~ 1,3 paziB; p=0,04) y mnopiBHsAHHI
3 iHmmMu rpynamu (Puc. 2, a). [locToBipHO MeHII
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MOKa3HUKU JKUTTE3ATHUX KIITHH Yy 3a3Ha4YeHid rpyi,
JIO3BOJISIIOTh  NIPUITYCTHTH  €(EKTHBHICTH  J0JAaTKOBOI
Oe3nocepeiHbOi 00poOKK panu (nepex iHGiKyBaHHIM) ML
3 NpOoQUIAKTHYHOK METOK IIOA0 HMOBIPHOTO 3HHMKCHHS
BiporizHocTi iHpiKyBaHHS Ta GaKTepiaIbHOr0 00CIMEHIHHSL.
OcCTaHHE MiATBEPIKYEThCA  HIDKYHUMH  MMOKa3HHUKAMH
KUIBKOCTI MiKpoOHMX kiituH Lelliottia amnigena PR
B rpymi P, Hix B rpymax A ta JI I (B ~ 4,2 pa3is;
p=0,04) Ha BOCBEMY 100y mocmimkenHs. Ha 11-ty moOy
pesyibratn KYO MikpoopraHizMy TakoK —BiIpi3HSUTHCS:
K —1g 4,3+0,2 KYO/mn, A —1g 0,7£0,1 KYO/mn, JI I —
lg 0,8+0,1 KYO/mn. llono obciMeHiHHS paH JOCTOBIpPHOT

pisaui Mk ML (rpyma JI 1) Ta nunpodnokcaunHom
(rpynma A) ne BcTtaHoBneHo (p=0,1). Lle noBoauts, mo 3a
e(eKTUBHICTIO METabOMITH JTaKTOOAKTEpil, OTpHUMaHI 3a
ABTOPCHKUM CIIOCOOOM 0€3 BHUKOPUCTaHHS IKMBUIIBHUX
CEepEIOBHIIL, HE TIOCTYTAIOTECS aHTHO10THKY .

Takoxk, m0pH MiKpOOIOJOTIYHOMY  JOCHIKCHHI
BUUICHD 1H(IKOBaHUX paH Ha 11 100y eKcrepuMeHTy,
nepeBaKHy e(eKTHBHICTh, a came BIJICYTHICTb pOCTY
L. amnigena, nokazamu mpobu ML mnpu nomaTkoBomMy
3aCTOCYBaHHI Ui TPOQIIAKTHKH PO3BUTKY/3MEHIICHHS
cTynens iHpekuitHoro npouecy panu (Puc. 2, a).

4
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Pucynox 2. /lunamika 3MiH nomy/siniiHOro PpiBHS MYyJbTHpe3HMCTeHTHOro wmrtamy Lelliottia amnigena 3a BW3HAYEHHSAM KiJIbKOCTI
KOJIOHIEyTBOPIOWYHX OAMHMIb (2) Ta IVIAaHIMETPUYHHUX NMOKA3HUKIB: 3arajabHoi miomi (b), miomi 3aroennst (c), mBuakocTi 3aroeHHs (d),
KkoedinieHTy mBuaKOCTI 3arocHHs (e), penapaTtuBHoro edexry (f), indikoBanux pan Ha 1, 5, 8, 11, 13 nody micis BnimBy: K — 0,9% po3unny
HaTpil xjopuay, A — nunpoduiokcanuny, JI I — meragositHoro kommiekey L. rhamnosus GG, o1epKaHoro Ky/JIbTUBYBaHHAM JIaKTOOaKTepiii
Y BJIACHUX Je3iHTerparax, P — 1onaTtkose HaHeceHHs (nepej iHpiKyBaHHSIM) MeTado1iTHOr0 Komiuiekcy L. rhamnosus GG na panm, (x£SD, n=3).
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Ha 13  po0y  pict  MIKpOOHHUX  KIITHH
30yqHMka B JochigHiii  rpymi  OyB  BiACYyTHIl,
B KoHTpoibHii — lg 2,440,1 KYO/mn. Ili pesyibratu
MiATBEPIKYIOTh e(heKTUBHICTD JI0JIaATKOBOT
Oe3nocepeHb0i 00poOKM panHu (mepen iH}IKyBaHHSIM)
ML  3amis  HMOBIPHOTO  3HIKEHHS  BIpOTiJHOCTI
iHQiKyBaHHs i OakTepialbHOrO OOCIMEHIHHS Ta IAIOTh
MOXIIUBICTh 3aIlPONOHYBATH MPOIYKT JKUTTENISUIBHOCTI
JIAKTOOAKTEPii Uil CTBOPEHHS aHTHMMIKPOOHHX 3aco0iB
moa0 npodiJakTUKU PO3BUTKY iH(DeKuiiiHOro mporuecy,
30KpeMa B paHax.

IIpuckopeHe 3aroeHHs paH pu 3acTocyBaHHI ML
MATBEP/KYETHCSL  IUIAHIMETPUYHUMH  TTOKa3HUKaMHU
(Puc. 2, b, c, d, e, ). Ha BocbMy moOy ekcrepuMeHTy
cepel IOCHIIHWUX TBapWH HAHOIMBIIE 3MCHIICHHS
iHQIKOBaHMX  paH  CIIOCTepiraiocs B rpymax
P (0,3+0,03 cm? p=0,03), morim A (0,67+0,1 cm?
p=0,03), JI I (0,940,2 cm? p=0,005) y mnopiBHAHHI
3 K (1,840,2 cm?). Ha 11 pnoOy moBHe 3aroeHHS
iH(pIKOBaHNX paH BiIMIYEHO B THX JXE¢ TpyIlaxX TBapHH,
y  SAKUX TOpd  MIKpPOOIONOTIYHOMY  JOCIIKEHHI
BHUIUICHb BIJCYTHIH pICT MIKpOOHHX KIITHH 30yIHHKA
(P). Le miartBepmkye, mo HaiiOinpma e(eKTUBHICTD
3actocyBaHH ML crHocrepiraerbCst HpH JONATKOBOMY
TOTIepeTHHOMY IPO(IIAKTHIHOMY HOTO HAaHECEHH.

Haii0inpim iHTEeHCHBHE 3HW)KEHHS IUTOINI 3arO€HHS
paH y BCiX JOCTIAHUX IrpymHax BigOyBajocs B mepmii 5 1i6
JIOCTi/KeHHS, B KOHTPONBHIA — Ha 8 noby (Puc. 2, c).
IlIBuaKiCTh 3aro€HHS MOCTIIHMX paH TepeOiTblTyBaa
koHTpONbHI B 3,9-4,8 paziz (Puc. 2, d). IIporsrom
BCHOTO EKCICPUMEHTY KOC(QIIIEHT IIBHUIAKOCTI 3arO€HHS
JIOCTOBIpHO ~ TIepeOiIbIIyBaB  AHAJNOTIYHUN  MOKa3HUK
KOHTPOJIbHUX TBapwH B rpymnax A (p=0,03), P (p=0,007)
(Puc. 2, e). IlpuckopeHHsl pemapaTMBHHX IPOIECIB Ha
STy 100y eKCHEepHMMEHTY CHOCTEpIrajocss B Tpymax
A (51,72%; p=0,02), P (62,07%; p =0,003), JI I (58,6%;
p=0,03) BigHOCHO 14,71%  HemiKOBaHMX TBapuH
(Puc. 2, f). locTOBipHO IMIBHIIINKA permapaTuBHUNA €(EeKT
BimOyBaBcs y rpynax P (p=0,01) BimHOCHO TBapuH, J0
AKHUX 3aCTOCOBYBaJIM 0OpaHUi aHTHO10THK.

Pesynberatu KIJIBKOCTI MIKpOOHHUX KIIITHH
L. amnigena PR Ta TIaHIMETPUYHUX TOKa3HHUKIB
MOKa3ald CYTTEBE IPHCKOPEHHs 3aro€HHs 1H(IKOBaHUX
paH MiJ BIUIMBOM BCIX AOCHiIHMX pedoBHH. LIBuaury
MMOBHY eJTIMIHAI[I0 30yJHUKA Ta 3arO€HHS pPaH BiAMIYCHO
B rpyni P. Ile cBimunth mnpo Ouiblly edeKTHBHICTH
JIOJJATKOBOTO PO ITAKTUIHOTO 3acTocyBaHHS ML.

ANCKYCIA

B nmomepemHix HammWX ~JOCTIKEHHAX  OYJ0
BCTAaHOBJICHO  TPUCKOPEHE  3aro€HHA  iH(IKOBaHHUX
P aeruginosa PR pan (yMOBHW in vivo) TiJ BILUIHBOM
ML 3a KYO Ta mnaHiMeTpUYHHMH IOKa3HUKamu [9].
[lepenbaueno, mo paHo3arooBambHHA edekr ML
00yMOBIICHHII TPOTUMIKPOOHOIO €0 JOCIiIKYyBaHUX
peuoBnH. lle 3acHOBaHO Ha BIIACHUX pe3yJbTaTax,
BCTaHOBJIICHUX B YMOBax in Vitro, IWOAO BHCOKUX

MPOTHUMIKPOOHUX Ta TMPOTHUOIOIUIIBKOBUX BIACTUBOCTEH
ML CTOCOBHO MyIBTHPE3UCTEHTHHX OakTepiit [4-8].
Cepen BUTIPOOYBaHHUX AHTHOI0THKOPE3UCTCHTHUX
MIKpOOpPTaHi3MiB BHCOKY 4yTIUBICTH a0 ML wMmaB
L. amnigena PR (ymoBu in vitro) [6, 7]. Li nani
MATBEP/KEHO  pe3yabTaTaMH  EKCIIEpUMEHTAIbHUX
BHIIPOOYBaHb (TECTH in Vvivo), HaAAaHUX y IPEACTABICHIH
poboti: ML edextuBnuit momno L. amnigena PR. IloBHe
3aroeHHs iH(IKOBaHMX paH BiAOyBaJoCsd B THX Tpymax
TBapHWH, y SAKHX IPH MIKPOOIOJIOTiYHOMY HOCIHiKEHHI
BUAUIeHF OyB BIICYTHI pIiCT MIKPOOHHX KIITHH
30ynHUKa, a came y rpymi P. JlaHi pe3ynbpraTté cBig4aTh
mpo Oimpinry edexTHBHICTH 3actocyBaHHI ML  mpu
JIOJATKOBOMY TIOMEPEAHBOMY MPOQIIaKTHIHOMY HOTO
HaHeceHHI Ha paHu. OTXe, MPH 3a3HAYEHOMY CIIOCO01
BUKOopucTaHHs ML, ckopimr 3a Bce, BigOyBaeThCA
3HIDKCHHS  BIpOTIMHOCTI  iH(IKYBaHHS, BHKIIIOYCHHS
PO3BHUTKY B paHi BmacHOi Mikpodopu Ta Mikpodropu
HaBKOJIMIIIHBOTO CepeioBUIIa. JlaHe MPHUITYIIECHHS MOXKHA
MMOSICHUTH Ta IMIATBEPOIUTH pe3yiabTaTamu, sKi Oymu
OTpHMaHI B TIOMEPEIHIX BIACHUX EKCIEPUMEHTATBHUX
IOCH/DKEHHAX B yMOBax in Vvitro Ta in Vvivo
(Tabmums 1) [4-8].

Tabnuys 1

00r'pyHTYBaHHS eheKTUBHOCTI NiKyBaHHA B 3aNeXHOCTI Bif AOCNiAHUX pe4OBUH (MeTaboniT abo aHTUOBIOTHK)
Ta cnocoby 3acToCyBaHHA

Tpynu Cnoci6 3acTocyBaHHsA A0CJIiAHUX pe4YOBUH EdeKTHBHICTB (3a T€CcTaMHU in vivo Ta in vitro)
K MicrieBe HaHeceHHs 0,9% HaTpito XJIopuay —
A MiCIIeBe JIIKYBaHHS IIUMTPOQIOKCAIIHHOM MPOTUMIKPOOHA Mist

JI1 MicIieBe JIiKyBaHHs MeTaboIiTHUM KoMIuleKcoM L. rhamnosus GG

POTUMIKpOOHA, TPOTHOIOMITIBKOBA il

P

MpOoQIaKTHKA YTBOPCHHS HATHOEHHSI, 3HIDKCHHS BIPOT1THOCTI

MIPOTHMIKpOOHA, MPOTHOIOIIIIBKOBA, aHTHAATE3UBHA

iH(iKyBaHHS, BUKJIIOYECHHS PO3BUTKY MIKpO(JIOpH B paHi i
3rigHO 3 JiTepaTypHUMH  JaHUMH, BiJoMa a TaKOX 3aBISKA EKCIIEPUMEHTaM IIOJ0 TPOTYKIIii
MPOTHUMIKpOOHA AaKTHBHICTH L. rhammnosus BITHOCHO aHTUMIKpOOHHX cromyk. Tak, mokasaHo: L. rhamnosus
AHTHOIOTUKOPE3UCTEHTHHX  MikpoopraHi3miB  [10-12]. mpomykye  aHTHMIKpOOHI  pEeYoOBHHH, SIKi  3/1aTHI
Hani pmocmimkeHHs Oynam 3acHOBaHI Ha BHBUYEHHI OopoTHCS 3 aHTHOIOTHKOPE3HUCTEHTHUMH 30yTHHKAMH,
MeXaHi3MiB anre3ii 30yTHHUKIB O emiTemiadbHUX KJIITHH, IO BUKIMKAIOTh XBOPOOW OaKTepiabHOTO TEHE3y.
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e BigkpuTTs BKa3dye Ha TMOTEHIIHHY MOXIIUBICTh
3aCTOCOBYBAaTH mTaM L. rhamnosus He JHIIE B SKOCTI
mpo0ioTHKa Ta KOMIIOHEHTa B OioTeparmii aist 00poThOu

3 YCKIQJHCHUMH IH(EKIisIMH, BKIIOYAIOYM Ti, SKi
BUKJIMKaHI  PE3UCTEHTHUMH  IITaMaMu  OakTepii,
a TakoX BUKOPUCTOBYBaTH HMOTrO SIK TMPOIYICHT
MOXITHWX 3  BHPAXECHUMH  aHTHOAKTepiaTbHUMHU

BJIACTHBOCTSIMH. ABTOpaMM JIOBeJeHa iHriOyroua Jis
i3omsaTy Lactobacillus casei subsp. rhamnosus (Lcr35)
moxo anares3ii  enrepomarorennoi  Escherichia  coli
(EPEC), enreporokcurennoi E. coli (ETEC), Klebsiella
pneumoniae [12]. Takox B mii poOOTI BCTaHOBJICHA
aHTHOaKTepiaTbHA AKTUBHICTh 0E3KITITUHHOTO
cynmepHataHty Lcr35 mpoTtH  AeB’STH  TATOTEHHUX
oakrepiit: ETEC, EPEC, K. pneumoniae, Shigella
flexneri, Salmonella typhimurium, Enterobacter cloacae,
Pseudomonas  aeruginosa,  Enterococcus  faecalis
i Clostridium difficile. lllupokuii ciekTp MpOTUMIKPOOHOT
aKTHBHOCTI TOXiTHUX JAaKTOOAKTepid, NpencTaBICHHHA
BYEHHMMH, CIIIBIAJIA€ 3 BIIACHUMH PE3yJbTaTaMU CTOCOBHO
BHP@KCHOTO AaHTHOAKTEPialbHOTO e(eKTy MeTabomiTiB
Lactobacillus 1o BiTHOIIEHHIO JI0 TPaMIO3UTHBHUX Ta
IpaMHETaTHBHUX IPEACTaBHUKIB ITaTOI€HHOI Ta YMOBHO-
MaTOreHHOI MiKpodopH.

[HMmMMMA HOCHTITHAKAMU MiATBEPDKEHA CIIPOMOXKHICT
NPEeCTABHUKIB HOPMOOIONEHO3Y, 30Kpema L. rhamnosus,
NPOSIBIATH ~ TPOTUMIKPOOHY ~ aKTHBHICTH  BIJHOCHO
AHTHOIOTUKOPE3UCTEHTHUX MikpoopraniamiB [13]. Humu
MIKpeciIeHa CyTTeBa 3HAYYICTh MIKPOOIOMH  IIOZIO
37I0pOB’st MAKPOOPTaHi3My Ta iX MOTEHIliAJIbHA aJbTepHATHBA
AHTHOAKTEPIAILHUM IIperaparam 3aJuisl JTiKyBaHHS iH(eKiii.
OcranHe HaOyBae aKTyaJIbHOCTI BHACIIJOK HEMOXIIMBOCTI
3aCTOCOBYBaTH AaHTUOIOTHKM dYepe3 pIiCT PEe3UCTEHTHOCTI
30ymHuKiB. B gmaniii poOOTi ToOKa3aHa CIPOMOXKHICTB
mramy L. rhamnosus  TPOXYyKyBaTH  aHTUMIKpPOOHIi
PEYOBMHM, SIKi YMHATH BIUIMB HAa KJIIHIYHI IITaMHu OakTepiH,
CTIiKi O IIMPOKOTO CIEKTPy aHTHUOIOTHKIB. BueHmmm
JIOBE/ICHA MPOTHUMIKPOOHA aKTHBHICTB, IIIO0 CIIPSIMOBaHA Ha
KapOareHeMpe3NCTEeHTHUH mTaM Acinetobacter baumannii.

JaHi nocnijpKeHHS TiIKPIILIIOIOTH  TBEPIXKCHHS,
mo L. rhamnosus wmae mOTeHHmianm y OoOpoTeOi 3i
CKIaAHUMH 1H(DeKUisiMH, O0coONMBO 3 ypaxyBaHHIM
3pocTaHHs TpoOIeM aHTHOIOTHKOPE3HCTEHTHOCTI cepen
XBOPOOOTBOPHUX  MIKpOOPTaHi3MiB, SK JOAATKOBHMA
IHCTpyMEHT /0 OCHOBHOTO JiKyBaHHS. B ocraHHi pokn
BUCHI NPHUIULIIOTE 0araTo yBarw 3a3HAYCHOMY, a caMme
3aCTOCYBaHHIO IIPEACTaBHUKIB HOPMOOIOLEHO3Y  JUIsi
JIOJATKOBOI Teparii, a TaK0X BUKOPUCTAHHIO MPOOiIOTHKIB
B SIKOCTI OCHOBHOTI'O MIOTCHIIIHHO €(h)eKTUBHOI'O areHTY IS
60poTHOM 31 CTIMKMMHU 0 aHTHOIOTHKIB MiKpOOpraHi3MiB
[14-18]. B mHaBemenux mmyOmiKamisx BHCBITICHO pi3HI
aCIeKTH MPOTUMIKPOOHOT aKTUBHOCTI MpPEACTaBHUKIB
JMAKTOOAKTEepili  BIJHOCHO  aHTHOIOTHKOPE3UCTEHTHHX
30yIHUKIB, MPOAHATI30BAHO MOTEHIIAJ UX MPOOIOTHKIB

y JiKyBaHHI XBOpOO, CHPUYMHCHUX CTIHKAMH 10
aHTHOIOTHKIB maToreHamMu. LliHHICTHP JaHUX pPOOIT

nojsra€ |y JOAAaTKOBOMY IIJTBEP/UKEHHI  KOPHUCTI
L. rhamnosus  TpoTH  aHTUOIOTHKOPE3UCTEHTHHX
MIKpPOOpPraHi3MiB, pPO3IMIMPEHHI HAyKOBOTO pPO3YMIHHS
MeXaHi3MiB Jii [poOiOTHKIB, NOTEHLially iXHBOro

BUKOPHCTaHHS B KIIHIYHIA NpakTHLi, O 30iraerbes
3 IPEJCTaBICHUMH Pe3yIbTaTaMu.

Hani HACTYITHUX eKCHePUMCHTAITBHUX
JOCTI/DKEHb CHPSIMOBAaHI Ha MiATBEPIXKECHHS BHPAKEHOI
MPOTUMIKPOOHOT aKTHBHOCTI MOXITHUX MPOOIOTHYHHUX
mTaMiB MIKPOOpPTaHi3MiB MPOTH 30yIHUKIB OaKTepialbHAX
XBOp0O, BKIIFOUAOYH AHTHOIOTHKOPE3MCTCHTHI ITAaTOTCHU
[10, 11]. EdexruBaicts naii mertabomitiB L. rhamnosus
CTOCOBHO MYJIbTHPE3UCTCHTHHX OakTepii Moxe OyTH
nposiBJieHa 4epe3 Kinbka MexaHi3miB. Lle mpomykyBaHHs
AHTUMIKpOOHHX  cmonmyk L. rhamnosus,  30KkpeMa
MeTa0OMITIB, OPraHiYHUX KHCIOT, OaKTEpiONWHIB, TOIIO,
sKi 3maTHI iHTIOyBaTH pICT Ta PO3BHUTOK IATOTEHHHX
MIKPOOPTaHi3MiB; KOHKypeHIis 31 30yIHUKaMH 3a
Micsg anre3ii Ha emiTenmii JakroOakTepidd, 3aBIIKU
YoMy 3MEHIIYETHCS KUTBKICTh TIATOTCHHUX —OakTepi,
o0 TPHUKPIIUIIOTECS O  KITHH; MONYIAIis — abo
CTHMYITIOBAaHHS IMYHHOI BIiIIIOBiNI — CIIpUSE 3HIKECHHIO
3alaJieHHs Ta MiJABHIICHHIO PE3UCTEHTHOCTI OpraHi3My Io
iH(eknii, Tomo. Omoce, cmyninb 6naugy METabOIITIB Ta
e(eKTUBHICTh JIKYBaHHI HHMH Mae€ OaraToCIpsMOBaHY
Oil0 [ 3aJeKUTh Bl CIOCOOY 3aCTOCYBaHHA, IO TaKOXK
CIIBIAJAE 3 BIACHUMH Pe3yJIbTaTaMH.

Bupaxena mnpoTumikpoOHa AaKTHBHICTH PEYOBUH
L. rhamnosus BiIHOCHO aHTHOIOTHKOPE3UCTEHTHHX
30ynuuKiB A. baumannii, S. aureus, E. coli Takox
orpuMmaHi iHmuMmu aBtopamu [1, 10, 11]. loBemeHa
aHTHOaKTepiadbHa Aisl PEUYOBUH JAKTOOAKTEPidl BiIHOCHO
A. baumannii (96-97%), E. coli (72-85%), nBox mramiB
S. aureus (80% 1 93%) [10]. IuriGyrouunii eeKT CTOCOBHO
P aeruginosa 3 MHOXHHHOIO JIKapCHKOIO CTiHKICTIO
Manu Metabomité L. rhamnosus, onepkaHi y OyJbiOHI
MRS [11]. Pe3ynbTati iHIIAX AOCHTITHUKIB BiAPi3HIIACS
Bill BJIACHMX BY3bKHM CIEKTPOM Jii, HU3BKUM pIBHEM
AKTUBHOCTI MeTa0oMiTiB mpoOiOTHKIB, OTPUMAaHHX i3
3aCTOCYBaHHSM BUPOOHHYMX KUBHIBHUX CEPEIOBUIL, a00
3aCTOCYBaHHSIM PEYOBUH y BUCOKUX KOHIICHTPAIIISX.

B mpencrasneniit poOOTi HaMU BHeEpIle NPOBEACHO
mapajgenpHe  3acTocyBaHHs ML Ta  aHTHOIOTHKIB
B Tecrax in vivo. [lopiBHAHHS IXHBOI NMPOTHMIKpPOOHOT
aKTHBHOCTI  IIOKa3ajo:  €(eKTHBHICTH  MICLIEBOIO
BILIUBY MeTaboITIB JaKToOaKTepii, BIZITHOCHO
MYJBTUPE3UCTEHTHOTO  30yIHHMKA, HE MOCTymHajiacs
aHTuOakTepialbHOMY —Ipenapary. B po0ori  Takox
MiATBEp/)KEHA  NEPCIEKTHBHICTh  MPOQIIaKTHYHOTO
3acTocyBanHs ML 1070 nomnepekeHHs a00 3HMKSHHS
cTyneHsi iHQIKYBaHHS paH  MYJIbTUPE3UCTEHTHUMHU
0  aHTHOIOTHMKIB  MIKpOOpraHiaMamMu.  3a3HaueHe
Ma€ BaroMicTh BHACHIJIOK ICHYIOYHX JaHHMX IIOJIO
KOHTaMiHaIi{ OakTepialbLHUMHU 30y JHUKaMH
nicnsionepauiiHux pan y 80-90% Bunanxis.
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BUCHOBKU
1. 3a pesymeratamu KijgbkocTi L. amnigena PR
Ta IUIAHIMETPUYHUMH  TIOKa3HWKaMH  BCTaHOBJICHO,
mo MeTalboJiTH CyTTEBO MPHUCKOPIOBAIM  3arO€HHS
iHpikoBanux pan. JlocroBipHOi pisHMmi Mk ML

Ta OUNPOQUIOKCAIMHOM (32 OOCIMEHIHHSIM paH) He
BcraHoBieHo (p=0,1). Uepe3 1e, 3a e(EKTUBHICTIO
METaboJIITH JaKTOOaKTepil, OTpHUMaHi 0e3 BUKOPUCTAHHS
KHUBUIIbHUX CEPEIOBUIII, HE MOCTYMAIOTHCS aHTHOIOTHKY.

2. llIBummra moBHa emiMiHamis 30yJHWKAa Ta
3aTO€HHS pPaH BITHOCHO KOHTPOJIO CIIOCTEpiranucs
B Trpymax P, mo noBomuTh e(eKTHBHICTH IONATKOBOTO
npodinakTuyHOro 3acrocyBanHs ML. Takox DOCTOBipHO
MBUAINIANA pernapaTHBHUNA e(eKT BigMiueHO B TpymHax
P (p=0,01) BigHOCHO A, MO MIATBEPIKYE OIIBIIY
e(eKTHUBHICTH JTIOTATKOBOTO PO UTAKTUIHOTO
3acrocyBaHHS ML MOpiBHAHO 3 aHTHOIOTHKOM.

3. MeraOomitHi KOMIUIEKCH npoOIOTHYHOTO
MOXO/KEHHSI  TIEPCIIEKTHBHI  LIOI0  KOHCTPYIOBaHHS
Ha TIXHIl OCHOBI HOBOrO KJacy HPOTHMIKPOOHHX
npenapariB - Aus  JiKyBaHHS  iH(eKuiiiHuX  XBOpoO
pi3HOi eTionorii TpH HEMOXKJIMBOCTI  3aCTOCYBaHHS
aHTHOaKTepiaibHUX  IpenapaTiB, 30KpeMa  BiJHOCHO
MALIEHTIB 3 MOJIBAJCHTHUMH QJIEPTiYHUMH PEaKIisiIMUA Ha

aHTUOIOTHKHU.

Ilepcnexmueu nooanvuiux oocniocens
nependavyarTh  JOCHIDKeHHS  OiOXIMIYHOTO  CKIIQay
MeTa0OoIITHUX KOMILIEKCIB L. rhamnosus GG.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

ABTOpM 3aABIAIOTH IPO BiACYTHICTH KOH(IIKTY
iHTepeciB. 30BHIIIHBOTO (DIHAHCYBAaHHS HE IepeadaueHo.

Hocnimkenns € po3niiom H/P naboparopii npodinaktiuku
KpamuHHUX iH(pexuiid [lepxaBHOi ycraHoBH «IHCTUTYT
Mikpobiosorii Ta imynonorii im. 1. 1. Meunuxosa
HarionanpHoi — akamemii MEIUYHHMX HAyK  YKpaiHm»
«MikpoOioJIoriyHa XapaKTEPUCTHKA HOBHUX CTPYKTYpPHO-
MeTa0boNITHUX KOMILIEKCIB JIaKTO- Ta 0i(hino-1npoOioTHKiB»
(HAMH 146/2019) Ne nepsxpeectpartii 0119U100686.

AOTPUMAHHA ETUMHUX HOPM

JocnipkeHHST ~ TPOBOAWIIOCS — BIAMOBIIHO 10
(byHIaMEeHTaJIBHUX MPUHLMIIB, BUKIaeHnX y «[IpaBuiiax
STUYHHX MPUHLUIIB HPOBEJCHHS MEJUYHUX JOCIIKEHb
i3 3aMydeHHSAM JIOAel», sK 3a3HaueHO B [ eNmbCiHCHKIH
nexmapamii  (1964-2013), «3aranprill Aexmapamnii mpo
6ioetuky Ta npasa Jgronuan (FOHECKO)». ExcriepumenTn
Ha TBapHHAaX MMPOBOJIMIN 3 JOTPUMAHHAM 3aKOHY YKpaiHH
«IIpo 3axucT TBapuH BiJ JKOPCTOKOTO HOBOIDKSHHS»
(No  3447-IV  Bim 21.02.2006 p.), TONOXEHHA
«EBpOTEHCHKOI KOHBEHIII 3aXHUCTy XpEeOSTHHX TBAapHH,
SKAX BHKOPUCTOBYIOTh B €KCIEPUMEHTAIBHHX Ta IHIINX
HaykoBux mimax»  (CrpacOypr, 1986), [dupexrtusu
Ne 2010/63/€C mpo 3axHUCT TBapHH, SIKUX 3aCTOCOBYIOTH
3 HAyKOBOKO METOIO.
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Abstract

METABOLITIC COMPLEX OF LACTOBACTERIA INFECTED WITH MULTI-RESISTANT STRAINS LELLIOTTIA AMNIGENA
WOUNDS IN CONDITIONS IN VIVO

Olena Yu. Isayenko', Valerii V. Minukhin', Dmytro V. Minukhin?, Denys O. Yevtushenko? Artem S. Lavrinenko?,
Vasiliy H. Hroma?

18l «l. I. Mechnikov Institute of Microbiology and Immunology of National Academy of Medical Sciences of Ukraine»,
Kharkiv, Ukraine
2 Kharkiv National Medical University, Kharkiv, Ukraine

Aim. To study the antimicrobial activity of lactobacilli metabolites in order to create alternative antimicrobial agents
with multifunctional activity.

Materials and methods. Skin wounds infected with a multiresistant strain of Lelliottia amnigena were modeled
on 12 guinea pigs, divided into 4 groups of 3 animals each. A 0.9% sodium chloride solution was applied to the
control group, ciprofloxacin (A, Ananta Medicare, Great Britain) or a metabolite complex (L I, obtained by cultivating
Lactobacillus rhamnosus GG microbial cells in their own ultrasonic disintegrates) to the therapeutic group, to the
preventive and therapeutic group (P) - additionally (before infection) a metabolic complex.

Results and discussion. Lower indicators of the number of microbial cells of L. amnigena were established in the
prophylactic-treatment group (P) compared to the treatment groups (A and L I) (by ~ 4.2 times; p=0.04) on the eighth
day of the study. There was no significant difference in wound seeding between ML and ciprofloxacin (p=0.1). The
healing speed of experimental wounds exceeded the control wounds by 3.9-4.8 times. According to the planimetric
indicators, there was also a decrease in wounds in groups P (0.3+0.03 cm? p=0.03), A (0.67+0.1 cm? p=0.03),
L1 (0, 9£0.2 cm?; p=0.005) relative to K (1.8+£0.2 cm?) on the eighth day of the experiment. A faster reparative effect
was established in group P compared to group A (p=0.01). Complete healing of infected wounds in group P occurred
on the 11th day, which confirms the effectiveness of additional preliminary prophylactic application of ML.
Conclusions. The effectiveness of lactobacilli metabolites obtained by the author’s method without the use of nutrient
media was not inferior to that of the antibiotic. This indicates the possibility of promising application of ML for the
construction of alternative antimicrobial agents of the new generation.

Keywords: antimicrobial activity, antibiotic-resistant microorganisms, wound prevention, wound treatment
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MATO®I3IONONYHI MEXAHI3MW PO3BUTKY MOPYLUEHb CNYXY Y AVBEPIB

fApocnaea B. BoHpapeHko, KOnis B. [leeBa

HaujoHanbHuit MeguuHuia yHiBepeuTeT iMeHi O. O. Boromonbus, M. Kuis, Ykpaita

Pe3rome

Becryn. PanToBa ceHCOHeBpaJibHa NPUIVIYXyBaTiCTh - Lie 3axXBOPIOBaHHf, 0 3a3BUYall Ma€
OJHOCTOPOHHIN XapaKTep, XapaKTepU3YETbCS PAalTOBUM 3HMXXEHHSAM CJIyxy npuHaiiMHi Ha 30 nb Ha
3 i Oisblle cyMidkHMX 4acToTax. He3apoijeHe oBaJibHE BiKHO € MOIIMPEHOIO 3HAXiJKOI B 3arajbHid
nonyaauii. [lpy migBUIEeHH] BIJIMBY TifpOCTaTUYHOIO THUCKY JaHa IATOJIOTi MOXe CTaTU INPUYUHOI0
panToBOi BTPaTH CIYXy y JaiiBePIiB.

MeTa. /loc/niiuTH BIUIMB HE3apOLIEHOr0 OBAJIBLHOIO BiKHAa Ha PO3BHUTOK MOPYIIEHb CIYyXy y 0Ci0, 110
3aMMaloThCs JalBiHTOM.

Marepiaaun Ta mMetoau. OcHOBHa rpymna Aocii/pkeHHs — 59 cepTudikoBaHUX AaWBepiB, KOHTPOJIbHA
rpyna - 20 oci6, yMOBHO 3/10pOBi J06POBOJIbII, 0CO6OU SKi HiKOJIM He 3aiiMaJIMCh MiABOJAHUM MJIaBAHHSIM
3 IOAATKOBUM CHOps/KeHHsM. KpuTepiaMu BKJIIOYEHHSI B OCHOBHY TpYIly JOCTi[IPKeHHS1 OyB BiK 0cCi0
Bix 18 mo 55 Ta mpodeciitHa ceptudikanisa. KpurepiaMu BUKJIIOYEHHS 3 JOCTIKEHHS Oy BariTHICTh;
aJIKOTOJIbHA Ta HAPKOTUYHA 3aJI€XKHICTh; MCUXiYHi NOpPYIIeHHS] B aHaMHe3i; HasiBHICTb 3adiKcOBaHOI aKy-
Yyl 6apoTpaBMH ByxXa B aHaMHe3i; HAsBHICTb rOCTPUX 3anaJibHUX 3axBopioBaHb JIOP-opraHiB, 30kpeMa
NaToJiorii cepeIHLOTO ByXa Ha MOMEHT OOCTeXeHHS. BciM 06CTeXyBaHMM OCHOBHOI Ta KOHTPOJIbHOI
rpyny npoBoAUBCA 36ip aHaMHe3y Ta orsaj JIOP-opraHiB, akycTHYHA iMIleJaHCOMETDPisl, 0TOAKYCTUYHA
eMicis Ha 4aCTOTi NpOAYKTIB cioTBOpeHHs, Y3/ cepug.

Pe3ynbraTH. Pe3ysibTaTy 0TOAKyCTHUYHOI eMicil y rpymi aliBepiB MalOTh HAHO1/IbII BiAXUIEHHS BiJi HOPMHU
y HU3bKOYaCTOTHOMY Jiialla30Hi, [ie 3Ha4eHHs CyTTEBO HMXKYi 3a 6 AB, 1110 MoXke BKa3yBaTH Ha MOTEHL[iMHUN
BIIMB 3aHYPEHb Ha II0YaTKOBI 3MiHH Y pYHKIIii 30BHILITHIX BOJIOCKOBUX KJIITHH.

BucHoBKH. [lepen6adyBaHUil NAaTOreHETUYHUH MexaHi3M pPO3BUTKY MOpPYIIeHb CJAYXy y OCi6, 110
3alMaloThCs [JAWBIHIOM € mHapajioKcajbHa eM6ostisanisg. flk maToreHe3 MexaHi3My pO3BUTKY imemii,
MU NPUITYCKAEMO, L0 Y I[MX NAL[iEHTIB MOXE CIOCTepiraTucs MiKpoeM6OoJiYHUI reHe3 MOopyLIeHb CIyXy

nepudepruIHOTO BiJiay CIyXOBOro aHami3aTopa.

Knawuoei caoea: panBepw,

He3apollieHe OBaJIbHE BiKHO,

JAiarHOCTHKA, CEHCOHeBpaJibHa

NPUIIYXyBaTiCTh, 0TOAKYCTUYHA €MicCisl, HapaJoKcaJIbHA eMOoJTi3anis

BCTYN

PantoBa  ceHCOHEBpanbHa NPHITYXyBaTiCTh — IIe
3aXBOPIOBAHHSI, 1110 3a3BUYall Ma€ OJJHOCTOPOHHIHN Xapakrep,
XapaKTepHU3YEThCSl PANTOBUM 3HMXKEHHSIM CITyXy TPUHAMHI
Ha 30 b Ha 3 i Ounblie cyMikHUX YacToTax [1]. 3a pizHuMHU
JIAHAMH, 3aXBOPIOBAHICTh cTaHOBHUTH 5-20 oci6 Ha 100000
HacesleHHsl He3anexxHo Bin crati [2]. Cepen erionoriuHnx
(akTopiB  BUAULIIOTH TOKCHYHMI BIUIMB, T'€HETHYHY
CXWIBHICTh, ayTOIMyHHi, TpaBMaTH4Hi, HEOIIACTHYHI,
MeTaOOMiYHI, CyJWHHI YMHHUKA Ta IiJIONATHYHHN TEHE3
[3]. Posyminns marodizionorii panTtoBoi BTpatd CIyXy €
Ha3BIYaHO BOXKIIMBHUM Y PO3POOILIi METOMIB MOTNIEPEKEHHS
Ta JIIKYBaHHS CEHCOHEBPAIILHOI MPHIITYXYBaTOCTI.
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IMepmii my6Onikaumii 3a 3amurom  «Hesapomene
OBaJbHE BIKHO» Ha MOUIYKOBIH MeIWuHIH miaTtdopmi
Pubmed nmatyrotbes 1877 pokom. 3 Toro wacy aBTOpH
JOCIIIKYBAJIM HOTO acoLialiio 3 1HIIOK KapioJIoTi4HO0
MaToJIOTI€I0, JIETEHEBOIO TpoMOOEeMOOIIi€l0, PanTOBUM
IIl0OMaTHYHUM 1HCYJIBTOM, MIrpeHHIo, aputmieto, XO3JI
[4], mHeBmoniero Ta TEJIA [5]. Oco0amBO aKTHBHO
nmy6mikanii 3’aBisuuchk micnst 1953 poky, xoim Brepiie
BUKOPHCTAIM YJIBTPa3BYK Juisl Bisyauizawii cepus. [licms
1970-x, 13 3ampoBaJUKeHHAM joruieporpadii, craio
MOXIIMBHM Bi3yali3yBaTH HalpsIMOK Ta CHIIy KPOBOTOKY,
3aBISIKM YoMy Oyno 3adikcoBaHO mapaloKCalbHHUN
KPOBOTIK Ta apaJoKcalbHy emoouizatiro [4].
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BingkpuTtnii oBaJbHUII OTBIp — Ll eMOpiOHAIBLHUI
3aJMUIOK  OBaJIbHOTO OTBOpY Iuiona. Hesapoiene
OBaJIbHE BIKHO € TMOIIMPEHOI 3HAaXIiJKOK B 3arajbHii
MomyJIsilii, 3a JaHUMHU PI3HUX aBTOpiB Bix 5% mo 30%
JIOPOCJIOr0 HAceJIeHHS MOXKYTh MaTH JaHy MaToJjorito [5,
6, 7]. Sxuio po3mip nedeKTy He3HAUHHI, BIH MOXKE OyTH
abcomrotHO OezcumnToMHUM [8]. SIKIIO 32 MEBHUX 3MiH
napaMeTpiB TOMEOCTa3y OpraHi3my, 3a CTaIHUX MapaMeTpiB
30BHINIHBOTO CEPEIOBUINA Y MAI[IEHTIB 3 HE3apOIICHUM
OBaJIbHUM BIKHOM € PU3UK MapajoKcalbHOI emOoJi3aiii,
TO 3MiHa (PAKTOPIB 30BHIIIHBOTO CEPEIOBHIIA, TAKUX SIK,
HaIpHKJIAJ, BIUIMB MiJBUIICHOTO T'1JPOCTATUYHOIO THCKY,
OyZlyTh TUIBKM IOTEHIIOBaTH 3BOPOTHI KpPOBOTIK Ta
LIYHTYBaHHsI KPOBI 3 IPaBOTO Y JIiBe Mepeaceps.

META

JocnianTi BIIUB HE3apOIEHOTO OBAIBHOTO BiKHA
Ha PO3BHTOK TOpPYIIEHb CIyXy y OCi0, 10 3aiiMaroThC
TalBIHTOM.

MATEPIANIA TA METOAN

Ha xadenpi oropunonapunronorii HarionansHoOro
MeauaHoro yHiBepcutety iMeHi O. O. boromonslis B epion
3 2019 no 2023 pik Oyno obctexeHo 59 ceprudikoBaHUX
naiiBepiB. JlocmipkyBaHi Manu pi3Hi piBHI ceprHdikarii
Ta JOMyCKY BINOBIHO, CT&X Ta KUIBKICTh 3aHypPEHb
JNOCI/DKYBaHMX ~ Te  Oynu  BapiatTuBHMMH.  [pyna
00CTe)KyBaHUX  JaviBepiB  HamiuyBaga 40  YOJOBIKIB
(67,8%) ta 19 xiHok (32,2%). CepenHiii BiK MAaIli€HTIB
cranoBuB 31,95 £10,52 pokiB (Big 19 no 52 poki). Takoxk
B JIOCINIDKEHHs OyJia BKJIFOUYEHA Ipyla KOHTPOJIIO — YMOBHO
37I0pOBi JOOPOBONBIN, OCOOM sIKi HIKOJM HE 3alMajiCh
TTIIBOJTHUM IUIABAHHSIM 3 JIOATKOBUM CIOPSPKEHHSIM.

KpurepismMu ~ BKIIOYEHHS B OCHOBHY  [IpyIly
nocmipkeHHss OyB Bik oci0 Bim 18 mo 55 ta mpodeciitna
ceprudikamis. KpurepisiMu BUKITIOYEHHS 3 IOCIIHKCHHS
OyM BariTHICTB; alTKOTOJNBbHA Ta HAPKOTHYHA 3aJICXKHICTH;
TICUXIYHI MTOPYIICHHS B aHAMHE31; HasBHICTH 3adikcoBaHOl
aKy- 9 0apoTpaBMH ByXa B aHaMHE3i; HAsBHICTb TOCTPUX
3anajbHUX 3axBopioBaHb JIOP-opraHiB, 30kpema marosnorii
CEepEeIHbOTO ByXa HA MOMEHT OOCTEKEHHI.

BciM o0cTexyBaHIM OCHOBHOI Ta KOHTPOJIBHOI TPYTH
nmpoBoauBcs 30ip aHamue3y Ta orisin JIOP-oprawmis. s
TIAIIEHTIB OCHOBHOI TPYIH yKa3yBaJlach 3arajbHa KUTbKICTh
3aHypeHb, MaKCUMallbHa TNIMOWHA Ta CTaX 3aHypeHb. Hamami
TaIieHTaM OCHOBHOI Ta KOHTPOJIBHOI TPpyI OyJH MpOBEICHI
Taki JOCIiDKSHHS: IMITIEIaHCOMETPisl, OTOAKYCTHYHA eMiCis
Ta exokapmaiorpadis.

J1st npoBeNIeHHs! IMITeIAaHCOMETPUYHOTO 00CTEKEHHS
BUKOPUCTOBYBAaBCS  ayJioMeTp/TumiianoMerp  Inventis
Viola (Itanist). Ha ocHOBI aHanizy pe3ysbTaTiB ayaioMeTpii
MPOBOAMIACH KOMIUICKCHA OIiHKa CIyXoBOi (YHKIIIL.
IMreraHcoMeTpiss MPOBOAMIACH 3 METOK JU(EPeHITIIHOT
JIAarHOCTUKU TIaTOJIOTii CepemHbOro Byxa. PesynbTaTtu
TUMITAHOMETpIii OIiHIOBaMCs 3a Kiacuikariero Jerger
(1970 p.) [10]. Ilpu mocmimKeHHI aKyCTUYHOTO pediekcy

pazoM i3 «30HIYIOYMM» TOHOM BHKOPHUCTOBYBAJIUCH
3BYKOBI  CTHMYJH, [I0 BHKIHKAIOTh  pedIICKTOpPHE
CKOpPOYECHHs ~ CTpeMiHueBoro  M’si3a.  IIpoBoamnacs

peecTpailis inciiaTepaabHOr0 aKyCTHIHOTO pedlICKCy.

CraH BOJIOCKOBMX KJITHH BHYTpIIIHBOTO ByXa
JIOCIDKYBaJI 32 JIOTIOMOTOI0 OTOAKyCTHYHOI emicii Ha
gactoti npoxnykris ciorBopeHHs (OAE I1C) 3a nonomororo
nporpaMHoro 3adesnedeHus «Hefipocodt» Ta oOnagHaHHSA
«Hefipo-aymio». B skocTi  3BYKOBOI  CTHMYJIAIIT
MpeA IBIBUIACH aKyCTUYHI MOCWIKH TpuBaiicTio 100 MKc
inreHcuBHicTIO 70 nb. Yacrora cTUMYyIAIii CTaHOBHIA
21 imn/c. Kinpkicts HakommdyBanb — 1500, yac aHamizy —
12 mMc ipu cmy3i iporryckanas ¢GutbTpis 0,5-2,0 k[ 1.

VYibTpa3ByKoBe JOCIIIKEHHS POBOIMIOCH 3 METOIO
BU3HAUCHHS TAKUX MOKA3HHKIB: TOBIIMHA MIKIIEPEICEPIHOT
MEPETHHKK y JIacTONI Ta HAsBHICTh Yy HIiM medekrty,
rioro miamerp. OOCTeXEHHS BHUKOHYBAJIOCh Ha amapari
SAMSUNG MEDISON HS60.

CraructnyHa  oOpoOka  OTpHUMaHMX  JaHUX
MPOBOAMIACH 3 BHKOPUCTaHHAM mporpam Microsoft
Excel ta R version 4.3.3. [Toka3HUKH HaBEJCHI y BUDISAIL
M+m, ne M — cepeaHe 3HaYeHHS; M — CTaHAApTHE
BimxmieHHs; a00 Me (25% Q —75% Q), ne Me — meniaHa;
25% Q — HWKHIN KBapTWIb; 75% Q — BepXHiil KBapTHIb.
Jlnst owiHKM PO3MNOALTY Yy JOCHTIPKYBaHIH momyssiuii OyB
Bukopucranuii Tect [llanipo-Yinka.

PE3YNIbTATHU

Bcim obctexxyBanum Oyno mposenero ot JIOP-
OpraHiB Ha MpeAMET BUKIIIOYEHHS TOCTPHUX 3alajbHUX
3aXBOPIOBaHb Ta AaKyCTHYHY imrmemancoMeTpiro. Ha
OCHOBI JTaHUX KJIIHIYHOTO OTJISAY Ta JTOJATKOBHX METOJIB
oOcTexkeHHI — 3 ocobam OyJa0 BCTAHOBJIECHO MiarHO3
«H69.0 — roctpuii Ty000THTY, ¥ 3B’SI3KY 3 YUM BOHU OyiIH
BUKJIFOUEH] 3 TOCIIHKEHHS.

Poznonin naiieHTiB OCHOBHOT Ta KOHTPOJIBHOI Ipynu
3a CTaTTIO HE MAa€ CTaTHCTUYHO JIOCTOBIPHOI Pi3HHMII, OTXKE
rpynu OysiM OJHOPIJHI 32 JaHUM KpuTepieM. AHaii3 Oyno
BHUKOHAHO 3a JIOMOMOror Tecty Xi-kBampar. B Tabmur 1
HaBeJICHO PO3IOALT MAIIEHTIB 33 CTaTTIO:

Tabnuys 1
Po3nopgin nauieHTiB 3a cTaTTiO
OcHOBHA rpyna KoHTpoJibHA rpyna
Yos0oBiku JKinku YonoBiku Kinku
n=40 n=19 n=12 n=8
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3a pemiaMeHTOM  JIOCTIJDKEHHs Hamu — Oyna
IpOBE/IeHa OTOAKyCTHYHA €MiCisi Ha 4YacTOTi IPOMYKTIiB
CIIOTBOPEHHS 00OM  TpylaMm JAOCHiIKYBaHHX  OCIO.
BpaxoByroun HepiBHOMIpHHUII PO3MOALT JaHUX HA HEBHUX
4acToTax, HaMu OyJ0 BHKOPHCTaHO HeNapaMeTpUYHHN
tect PERMANOVA. Bin 0yB 3acrocoBaHuWii s
BCIX 4YacTOT OJHOYACHO Ha KOKHOMY BYCi OKpEeMo,
3aBISIKM YOMY TpyIH BOJHOYAC OYyJIM MOPIBHSHI Ha BCIX
yKa3aHUX uYacToTax. PesympraTm TecTy [uisi IIPaBoOro
ByXa BCTAHOBJIIOIOTH JIOCTOBIPHY PI3HHII0 MK IaHUMHU
OTOAKyCTHYHOI eMmicii st mpaBoro Ta JIBOrO ByXa
(p>0,05) mocmimKyBaHUX TpyIl. 3BaXKar4yu Ha PE3yJbTaTH
BUILE3a3HAYEHOTO TECTy, MOXKHa CTBEPDKYBaTH, IIO
HasBHA CTaTMYHO 3HAaUYMMa pI3HUIS MDK OCHOBHOIO
Ta KOHTPOJIBHOIO TIpynow Yy 3MiHax Ha DP-rpamax
Pe3yNbTaTiB 0TOAKYCTUYHOT eMiCii.

[pu Gimpm geransHOMY aHami3zi DP-gram Hamu Oyno
MPOAHAII30BaHO Ta YCEPEOHEHO 3HAYCHHS CHIHAY/LIyMy
(c/mm) Ha KoXxHIN oKkpemi yacTtoTi. Tabmums 2 BimoOpaskae
PO3IIOMIN pe3yNbTaTiB C/II 0TOAKYCTHYHOI eMICil Ha 9acTOoTi
MPOIYKTIB CIIOTBOPEHHS [UIsI IIALi€HTIB OCHOBHOI IPYIIH.

B Tabaumi 3 3i0pani pnaHi peectparii c/mr

OTOaKyCTUYHOI eMicii KOHTPOJIBHOI TPYIIH.

[Tpu mnopiBHsLIbBHOMY aHami3i MiX rpynamu Oyno
BHSBJICHO YAaCTOTH 3 PIBHOMIpPHUM PO3MOALIOM JaHUX, SKi
Oymu oOpobieHi 3a mormomororo Tecty t-test CrbroneHTra
Ta YacTOTH 3 HEPIBHOMIPHUM pO3HOALIOM, sIKi Oynn
OLliHeHI 3a JoroMorow tecty ManHa-YitHi. Pesynsratu
MPOBEICHUX TecTiB HaBeneHi y Tabmmi 4.

Jlnst 6imprroi Hao4HOCTI Oyau MOOyIOBaHI MOMapHi
rpadikn AmA  BCIX 9YACTOT TOH-IIKanmu DP-rpamu.
Pesynerarn 300paxeni y Bunsiai box plot, ne rpyna 1 —
KOHTPOJIbHA IPyTIa, a rpyma 2 — OCHOBHA rpyTia.

Ha Pucynky 1 300paskeHO po3MoAiNT 3HAYEHb C/II
st yactotd B 1000 I'm s mpaBoro Ta JBOrO ByXa.
Cepenne 3nauenHs R/L 3,0+5,15/1,16+6,64.

Ha Pucynky 2 300paxkeHo Box plot posmomity
3Ha4YeHb ¢/mI Ha JacToTi 1429 I'm mis mpaBoro Ta J1iBOTO
Byxa. CepenHi piBHI craHoBHIH 5,32+6,51/5,44+7,00 mns
[IPaBOro Ta JIIBOrO ByXa BiAMOBIAHO.

Tabnuys 2
PesynbTaty ¢/ 0TOaKyCTUYHOI eMicii Ha YacTOTi NPOAYKTIB CNOTBOPEHHA ANA NaLi€HTIB OCHOBHOI rpynu
YacroTa Byxo CepeaHe BigxujieHHsa min max
1000 R 3,005 5,151645 -6,7 8,6
L 1,1625 6,449049 -12,6 7.8
1429 R 5,32 6,511011 -7,8 15
L 5,44 7,000105 -1.9 19,2
2000 R 6,335 6,791037 -12,4 17
L 4,310526 9,223334 -11,8 18,4
2857 R 1,775 9,128491 24,9 13,7
L 1,41 7,257149 9,9 11,9
4000 R -0,93 9,282133 -14,8 13,8
L 0,875 8,711449 21,5 13,8
5714 R -4,915 6,973202 20,5 7,1
L -4,49 8,022593 -32,3 6,9
$000 R -0,545 7,854699 -14,5 12,9
L 2,925 7,019437 =153 7,7
Tabnuys 3
C/w oTOaKyCTUYHOI eMicii Ha YacTOTi NPOAYKTIB CNOTBOPEHHA ANA NALEHTIB KOHTPONbHOI rpynu
YacroTa Byxo CepeaHe BigxujieHHs Min Max
1000 R 9,441667 4,446747 -1 16,3
L 5,875 9,375512 -18,4 17,9
1439 R 14,00833 4,324656 6,4 19
L 12,93333 4,205264 6,5 20,9
2000 R 14,60833 6,494957 6,2 24,1
L 12,86667 6,906431 2.4 25
9857 R 10,28333 6,839701 -5,1 20,4
L 11,54167 4,045527 6,8 19,1
4000 R 13,1 5,765256 6,8 25,5
L 8,741667 5,931343 -3,6 17,7
5714 R 3,125 8,000355 -13,8 16
L 4,283333 9,262616 -10,7 14,8
$000 R 7,366667 4,204399 -0,7 12,9
L 4,183333 10,23229 21,1 18,8
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Tabnuys 4
J10CTOBIpPHICTb NOPIBHANBHOI XapaKTEPUCTMKMN 3HAYEHb C/lL MiXK OCHOBHOI Ta KOHTPONbLHOO rpynow
YacroTa Byxo Tect CTaTuCTHKA P-3HaYeHHs 3HAYUMIiCTh
1000 R Tect MaHHa-y%TH% 207 0,000756 Tak
L Tect Manna-YitHi 182,5 0,015788 Tak
1429 R Tect Manna-YitHi 212 0,000367 Tak
L t-test CThIOIEHTa 3,350295 0,002192 Takx
2000 R Tectr Manna-YiTHi 191 0,006052 Tak
L t-test CThIOIEHTA 2,755864 0,010013 Tak
2857 R Tect Manna-YiTHi 187 0,009633 Tax
L t-test CThIO/IEHTa 4,422876 0,000118 Tak
4000 R t-test CThrofIeHTa 4,702723 5,39E-05 Tak
L t-test CThIOCHTA 2,759234 0,009778 Tak
5714 R t-test CTb}Oﬂel-fTa. 2,989008 0,005541 Tax
L Tect Manna-YitHi 175 0,033855 Tak
8000 R t-test CThIOACHTA 3,210158 0,003155 Tak
L t-test CThIOCHTA 2,333495 0,026514 Tak

15 4

10

IHAYEHHA

104

~15 4

-20

Po3nogin 3HaveHs Ha vacToTi 1000 My

Byxo: nise

IuaueHHa

Po3nogin 3Havedb Ha vacToTi 1000 Ny

Byxo: npaee

Tpyna

Ipyna

Pucynoxk 1. Box plot po3noxiny 3nauens c/m Ha yactoti 1000 'y asist mpaBoro Ta JiBoro Byxa.

20 4

=

SHAYEHHA

wn

Po3nogin 3Ha4eHs Ha 4actoTl 1429 My

Byxo: niee

Fpyna

FHaNEHHA

20 4

15 4

-5

Poznogin 3Ha4veHe Ha vacToTi 1429 My

Byxo: npase

Tpyna

Pucynok 2. Box plot po3noainy 3HaueHb ¢/m1 Ha yactoTi 1429 I'u 1u1st npaBoro Ta JiiBoro Byxa.

Ha Pucynky 3 300paxkeno Box plot posmogizy
3HaueHb c/m Ha bactori 2000 ['m mms mpaBoro Ta JiBoro
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Byxa. CepenHi

piBHI

3HaYeHb BApIlOIOTh B  MeEXKax

6,33£6,79/4,3149,22 nyst mpaBOro Ta JTIBOTO ByXa BiIIOBIIHO.
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Po3noain aHaverts Ha vacToTi 2000 My Poznogin 3HaqeHs Ha yacToTi 2000 My
Byxo: npase Byxo: nipe
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Pucynoxk 3. Box plot po3noainy 3nauens ¢/ Ha yacrori 2000 I'u 1u1st mpaBoro Ta JiiBoro Byxa.

Ha Pucynky 4 300paxxeHo Box plot posnoximy Ha Pucynky 5 306paxeno Box plot posnoxiny 3Ha4eHb
3HaueHb c/m Ha 4actori 2857 I'm mng mpaBoro Ta miBoro  c¢/mr Ha wactoTi 4000 ' myms mpaBoro Ta smiBoro Byxa. Cepeni
Byxa. CepemHi piBHI 3HaueHb BapilOlOTb B MeXaxX piBHI 3HaUeHb BapitoloTh B Mexax —0,93+9,28/0,87+8,71 ms
1,7749,12/1,41£7,25 nnst mpaBOro Ta JIiBOTO ByXa BiIIOBIAHO.  IIPABOTO Ta JIIBOTO ByXa BiATIOBITHO.

Po3noain aHa4cHs HaIHaCTo‘rl 2857 My Poanopin asadeHs Ha YacToTi 2857 My
Byxo: nige Byxo: npase
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Pucynoxk 4. Box plot po3noainy 3Hauenb ¢/m1 Ha yacroTi 2857 I'n 1y1st npaBoro Ta JiBoro Byxa.
Po3nogin 3HaveHs Ha wacToTi 4000 My Po3noain 3Ha4eHs Ha YacToTi 4000 My
Byxo: nisc Byxo: npase
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Pucynoxk 5. Box plot posnoniny 3nayens ¢/m Ha yacroti 4000 I'n ny1s nmpaBoro Ta JgiBoro Byxa.
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Ha Pucynky 6 300paxxeHo Box plot posmoniny
3Ha4YeHb c/in Ha uyactoti 5714 T mns mpaBoro Ta
miBoro Byxa. CepenHi piBHI 3HaueHb BapilOIOThH
B Mexax —4,91+6,97/-4,49+8,02 i mpaBoro Ta JiiBOro
ByXa BiJIIIOBI/IHO.

Poanogin 3vadeds Ha 4actoTi 5714 Ny
Byxo: nipe

IHauEHHA

20

30

Ha Pucynky 7 300paxeHo Box plot posmoniny
3HayeHb c/mn Ha uwactori 8000 Iy mns mpaBoro Ta
miBoro Byxa. CepenHi piBHI 3HaueHb BapilOIOThH
B Mmexax —0,54+7,85/-2,92+7,01 mis mpaBoro Ta JiiBOro
ByXa BiJIIIOBI/IHO.

Po3nogin 3HaveHe Ha 4acToTi 5714 Ty
Byxo: npase

15

10

SHAYEHHA

=10

Ipyna

rpyna

Pucynoxk 6. Box plot po3noainy 3HaueHb ¢/m1 Ha yactoTi 5714 I'u 1y1st npaBoro Ta JiBoro Byxa.

Po3nogin 3HaveHe Ha JacToTi 8000 My
Byxo: npage

ZHaYEHHA

-10

=15

3HAMEMHA

Poanogin 3navere Ha wacToTi 8000 My
Byxo: nise
20

15

-20

Tpyna

Fpyna

Pucynok 7. Box plot po3noainy 3nauenb ¢/ Ha yacroti 8000 I'n 1u1st mpaBoro Ta JiiBoro Byxa.

Ha Pucynky 8 300paxeHo nonapse nopiBHsiHHs DP-
gram OTOaKyCTHYHOI eMicii /Uil JTIBOro Ta IpaBoro ByXa
y JIBOX Ipymnax:

Ha rpadikax koHTpompHa Tpyma 300pakeHa sIK
rpyma 1, cuHiM KompopoM. I'pyma 2 — ocHOBHa TpyIa,
naiiBepu, 300pakeHa YepBOHIM KoisopoM. Ha oci aberuic
(x) —gacrora ctumyny B repuax (1000-8000 I'm), Ha oci
opauHar (y) — 3HaueHHs c/m (nb), mo xapakrepusye
AKTHBHICTH 30BHINTHIX BOJOCKOBHX KIIITHH.

Y KOHTpPOJIBHIM rpyIi (CHHS JIiHIs) 3HAYEHHs C/II Ha
Hu3bKUX yactorax:1000-2000 I’y ¢/t cTaHOBUTH OJIM3BKO

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

5-6 nb (MexoBe 3HadeHHs), Ha 1429 ['m moKa3HUK
craHoBuTh 10-12 nb, mo roBopuTh MpPO aJaEKBaTHY
MOTHJIBHICTh 30BHIIIHIX BOJIOCKOBUX KIITHH. Y rpymi
naiiBepiB (depBoHa JiHis) 3HadeHHA Ha 1000 ' TspKie mo
0 nb, 1110 € HIKYIUM 32 HOPMY.

Y  cepemHbOYACTOTHOMY  [ialma3oHi  3HAYCHHS
C/Il KOHTPOJBHOI TPYIH BapiloloTh y Mexax 5-8 nb,
0 TEepPeBaXHO BiNOBiae HOpMi. Y Tpymi JalBepiB
3HAa4eHHs CcTaOlapHO HIDKYI 3a 6 1B, 1m0 MOXKe CBITUHUTH
PO TMOPYIICHHS MOTWJIBHOCTI 30BHIIIHIX BOJOCKOBHX
KIITHH Yy CepPeHbOYAaCTOTHOMY Jlialta3oHi.
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Pucynok 8. IopiBusinns DP-gram oToakycTH4HOI eMicii /151 JIiBOro Ta NPaBoOro Byxa 0CHOBHOI Ta KOHTPOJILHOI IPyII.

Y KOHTPONBHIH Tpymni Ha BHCOKOYACTOTHOMY
miamazoni: 5714-8000 I'm 3mayenHs neperumrye 10 nb,
o € onTUMaJbHUM rokasHukoM ¢ynkuii 3BK. ¥V rpymi
JaliBepiB  CIIOCTEPIraeTbCsi  3HWKEHA  MOTWIBHICTB
30BHILIHIX BOJIOCKOBUX KIITHH Y BHCOKOYaCTOTHOMY
niarasoni, 3HaueHHs OAE 10 6 b 1 HibKue.

Jnist omiHKM Kopessinii MK HasiBHICTIO HE3aKPUTOTO
OBAJBHOTO BiKHA Ta MOPYIEHHSM  MOTHJIBHOCTI
30BHINIHIX BOJIOCKOBUX KIITHH Yy JaiiBepiB  Oyio
Bukopucrano tect CrnipmeHa. Pesynbratu nocroBipHOCTI
KOpeIIiiHuX 3B’s3KiB Mk 3HaueHHsIM c/mn OAE TIC
OCHOBHOI rpynu HaBezneHi y Tabmumi 9.

Tabnuys 9

HocToBipHicTb KopensAuii MiX He3aKpMTUM OBaNbHUM BIKHOM Ta NOPYLIEHHAM MOTUIILHOCTi 30BHILLHIX
BONOCKOBUX KNiTUH y AanBepiB

Pp— : IIpaBe Byxo : JliBe Byx0
correlation p_value correlation p_value
1000 R -0,1905 0,408154 -0,18036 0,434014
1429 R -0,30069 0,185345 -0,40079 0,071772
2000 R -0,23053 0,31472 -0,5711 0,008535
2857 R -0,32064 0,156452 -0,40066 0,071873
4000 R -0,53105 0,013245 -0,41081 0,06432
5714 R 0 -0,07016 0,762494
8000 R -0,16021 0,487847 -0,1202 0,603773

3ritHO 3 OTPHUMAaHWMH JaHUMH Oynau MOOyIOBaHi
TEIDIOBI KAPTH KOPEISILIHHOTO 3B’s3Ky, MK MOTHJIBHICTIO
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BOJIOCKOBHX KJIITHH Ta HasBHICTIO HE3apOILECHOTO OBALHOTO
BikHa. [laHi KopensuiiiHi 38’s13Ku 300paxeHi Ha Pucynky 10.
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Pucynox 10. TemioBa xapra KopeJsiiifHUX 3B’SI3KiB Mi’k NOpPYIIEHHSIM MOTHJBHOCTI 30BHIIIHIX BOIOCKOBHMX KJITHH Ta He3apOLIeHHM

0OBAJIbHUM BiKHOM.

Takum umHOM, OyJI0 BHSBIEHO, IO OULTBII MilHA
KOPEJSAIisl TICHO TIOB’s3aHa 3 HE3apOIICHUM OBaJbHUM
BikHOM. binbire Toro, Ha Pucynky 10 moxHa cioctepiratu
mopymreHas  ¢yaknii 3BK B miamazomi 1-4x['m, 1mo
B CBOIO Yepry Moxke OyTH IOB’S3aHO i3 OCOONMBOCTAMH
BacKyJIsipu3allii BHYTpIIIHROTO ByXa. [IpoTe, 3Bakaroun Ha
Mary BUOIpKY OOCTEXyBaHHX, MO)KHA BCTAaHOBUTH ITHIIIE
TTOTSHIIIIHI HATIPSMKH JUTS TIOJAIBIITNX TOCTIHKEHb.

AUCKYCIA

VY Halomy JOCTIPKEHHI MU BHSBWIM CTaTHCTUYHO
3HauyIli BIAMIHHOCTI B TIOKa3HMKAax OTOAKyCTHYHOI
emicii (OAE) Ha 4acTOTi NpPOIYKTIB CIIOTBOPEHHS MIX
TPYIIOI0 JaliBepiB Ta KOHTPOJBHOI TPYIOI0 OCi0, sKi He
3aliMalOThCsI MiJIBOJHMM ILTaBaHHSIM. 30KpeMa, y AaiiBepiB
CIIOCTEpIrajocs 3HIDKEHHS 3HAYeHb CHIHA/IIyM (c/iI),
I0 BKa3ye€ Ha TMOPYIICHHS MOTHIBHOCTI 30BHIIIHIX
BOJIOCKOBHX KIITHH BHYTPIIIHBOTO ByXa, OCOOJIMBO

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

B HHM3BKO- Ta cepeaHbodacToTHOMY miamazoHi (1000-4000
I'm). Kopensiiiauii aHami3 TakoX BUSBHB 3B’SI30K MiX
HasBHICTIO He3apouieHoro oBasibHOro BikHa (PFO) Ta numu
3MiHAMH Ha OKPEMHUX YaCTOTaX, XO4a CHJIa I[OTO 3B’s3KY
BapiroBana. Lli pe3ympTaTé MO3BOIIOTH MPHITYCTHTH, IO
PFO Mmoxe BinirpaBaT poib Y PO3BUTKY MOPYIICHb CIYXY
y nmaiiBepiB, WMOBIPHO dYepe3 MeXaHi3M IapamgoKCaIbHOI
eMOoJTi3arlii, sSIKKi aKTUBY€ETHCS 11T BIVIMBOM ITiIBUIIICHOTO
T1IPOCTaTHYHOTO THCKY TIiJ] 4ac 3aHypPEHb.

Hesapormerne oBabHe BIKHO Tiependadae MIyHTyBaHHS
KpOBI 3 TIPaBOro B JIiBE Tepejcepis, IO CBOEK Yeproro
MPU3BOIUTE JI0 MAPafoKCcaAIbHOI eMOomizalii. Y KOHTEKCTI
JIaMBIHTY Lied MeXaHi3M HaOyBae€ 0CcOOJMBOI aKTyaJIbHOCTI,
OCKUTBKM ~ JIGKOMIIpECisSs TMiJ 4Yac 3aHypeHHS CIPHSE
YTBOPEHHIO BUTPHHX Ta30BHX MIKpOEMOOIiB, sKi depe3
PFO motparmsttors y cuctemanii kpoBoTik [11]. Hami mami
YaCTKOBO IMATBEPKYIOTh I[fO TIMOTE3y, aKe 3HIKCHHS
MOTHJIBHOCTI 30BHILIHIX BOJIOCKOBHMX KIITHH Yy JaiBepiB
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MOke OyTH IOB’s3aHE 3 MIKpOEMOOIIYHUMH YPaKEHHSIMU
CYJIMH BHYTpIIIHBOTO ByXa.

[Iono pantoBoi ceHCOHEBPAIBbHOI IPUTITYXyBaTOCTI,
JmiTepaTypa BHOUIE CyAMHHI (akTOpH SK  OOHY
3 KJIIOYOBUX TpHuMH 11 po3BUTKy (Stachler et al., 2012)
[12]. Tmemis maGipuHTHOI aptepii, ska 3abe3medye
KPOBOIIOCTa4YaHHS BHYTPILIHBOTO BYyXa, MOXXE BHHUKATH
BHACIIJIOK eMOOJIi1 9u TpoMO03y. Y HAIIOMY JOCIiKEHHI
MU TIPUITyCKaeMo, 1o y maiiBepis i3 PFO mapamokcanpHa
emOodizaliss Moxe OyTH TpPUIrepoM TaKUX INIEMIYHHX
moniii. Lle y3romkyerbcst 3 poboramu Klingmann et al.
(2007) [13], sxi omMcyBanu BHIIAIKW JEKOMIIPECIHHOT
XBOpOOM BHYTPIIIHEOTO ByXa Yy JpaiiBepiB. Hami
pe3yabTaTH  AOMOBHIOIOTH Il JaHi, BKa3yl4d Ha
noreHuiiny ponb PFO sk dakropa pusnky.

3HmWKeHHs 3HaueHb ¢/ y mianma3zoni 1000-4000 '
y [aifBepiB TOPIBHAHO 3 KOHTPOJBHOIO TPYIOK €
KJIFOYOBUM  pE3YyJIbTATOM  HAIOTO  JIOCIIJDKEHHS.
Y KOHTpPOJIBHIN TPy cepeHi 3HaYeHHsI C/II KOJIUBAIIKCS
B Mexkax 5-12 nb, mo BiamoBimae HOPMATHBHUM
MOKa3HMKaM (PyHKIIT 30BHIIIHIX BOJIOCKOBHX KIITHH [14].
HatomicTs y maiiBepiB mi MOKAa3HHKH YacTO OITYCKAIIHCS
Hkue 6 1b, ocobnuBo Ha HU3BbKUX yacTtoTax (1000 I'm:
3,0 £ 5,15 nb nmns mpaBoro Byxa), MO MOXE CBIIYUTH
mpo cyOKIIiHIYHI 3MiHM CIyXOBOTO aHajizatopa. LlikaBo,
o0 HAWOLIBIII  BIAXWICHHS CIIOCTEpIirajaumcs came
B HHU3BKO- Ta CEPEIHHOYACTOTHOMY Miana3oHi, TONi SK Ha
BUcoKkux uacrorax (5714-8000 I'u) pizHuus Oyna MeHII
BupakeHO!0. Lle Moxxe OyTH TOB’s3aHO 3 aHATOMIYHUMHU
0COOJIMBOCTSIMH KPOBOIOCTAYaHHS 3aBUTKH, ¢ 0a3ajbHi
BiAJiIM, BIANOBiZaJbHI 3a BHCOKI YacCTOTH, MEHII
Bpa3JIMBi 10 imIeMii MOPiBHAHO 3 amikambHuUMH [15].

Kopemsmis mixk PFO Ta 3HIKEHHSM MOTHIIBHOCTI
BOJIOCKOBUX KJITHH Oyja CTaTHCTUYHO 3HAYYIIOK Ha
gactotax 2000 T'm (p = 0,0085 nns miBoro Byxa) Ta
4000 I'm (p = 0,013 @ mpaBoro Byxa), ajie CiIa0IIoro
a0o BiZCYTHBOIO Ha IHIIMX YacToTax, Ta Maja BHOIpKa
HE J03BOJIAE 3POOMTH OCTATOYHI BHUCHOBKH 3 IIBOTO
npuBoay. BigMIHHOCTI MK TpynaMu TaKoX MOXYThb
OyTH 3yMOBIICHI TpPOQECciHHUM BIUIMBOM JaiBIHTY,
30KpeMa TOBTOPIOBAaHMMH €Mi30AaMH JEKOMITpecii, o
T ACKITIOIOTh PU3KK Mikpoemoboiizaii y ocib i3 PFO.

Mu 1pHITyCKaeMO, II0 OCHOBHUM MEXaHI3MOM
PO3BUTKY TMIOpYIIeHb CcIOyXy Yy paiiBepiB i3 PFO e
napajgokcaibHa eMOoulizallis, sKa BUHHMKA€E BHACIHIJOK
LIYHTYBaHHS Ta30BHUX MiIKpoeMOOJiB uepe3 JedeKT
MiknepencepaHoi mepetuHku. Ilig wac 3aHypeHHS Ta
MOJJaJIBIIOT IEKOMIIpECii B KPOBOHOCHIH CHCTEMI MOXYTb
YTBOPIOBATHCS MIKpOOYIbOAIIKH a30Ty, SKi 3a3BHYAil
¢inbTpytoteest nerensimu. Opnak 3a HasiBHocTi PFO
mi OympOamKy MOXYTh TOTPAIUIATH B apTepialbHUN
KpOBOTIK, JOCATAlOYM CYIWH BHYTPIIIHBOTO BYyXa.
JlaGipuaTHa aptepis, OyxydyM KIHIEBOIO TUIKOIO, HE
Ma€ KOJaTepalbHOTO KPOBOIOCTAYaHHS, IO POOHUTH
ii ocobmmBO BpaszmuBOO m0 OKMro3ii [16]. Lle moxe
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MPU3BOAUTH IO TPAH3UTOPHOT ilIEMil BOJIOCKOBUX KJIITHH,
1110 1 BimoOpakaeThesl y 3HWKeHHI 3HaueHb OAE.

AIIbTEpHATUBHUM  TIOSICHEHHAM  MoOXe  OyTtH
0apoTpaBMaTHYHMI BIUIMB Ha CEPEIHE YM BHYTPIIIHE BYXO,
X04Ya MU BUKITIOYHIIN 3 JTOCIIHKEHHS OCi0 i3 BCTAHOBJICHIMH
aKy- 4d 0apoTpaBMaMmH, MPOTE BAPTO 3a3HAYMTH, IO Yepe3
ocobucTy HembaicTh 0OCTEXKyBaHI MOLTH HE 3BEPTATHCH
32 MEIMYHOIO IOIIOMOIO ITIPH JEKOMIIPECiiiHIil XBOpoOi
JIETKOTO CTyIeHsl. Takok He MO)KHA TOBHICTIO BiJIKUIAaTH
BIUTUB IIIyMY ITiJi BOJOO UM XPOHIYHOTO CTPECY Ha CIyXOBY
cucTeMy, Xoua Ii (pakTopy MEHII iMOBIpHI 3 Oy Ha
creruiKy HAIIMX Pe3yJIbTaTiB.

BUCHOBKH

Pesynmpratn  oroakycTmyHOi  emicii y  Tpymi
JaiBepiB MarOTb HAHOINBINI BIOXWICHHS BiA HOPMH
Y HH3bKOYaCTOTHOMY [ialla3oHi, 1€ 3HA4YECHHS CYTTEBO
HWK4Yl 3a 6 nb 3HaueHHA. Y CEpeIHBOYACTOTHOMY
nianaszoni (2000-4000 I') y naiiBepiB 3Ha4€HHS YacTKOBO
BUXOISITh 32 MEXI HOpPMAaTHBY, IO MOXE BKa3zyBaTu
Ha TOTCHIIWHWI BIUIMB 3aHYpeHb Ha IOYATKOBI 3MiHU
y ¢yHKIii 30BHINIHIX BOJIOCKOBHX KIITHH. Baximso
MIKPECTUTH, IO HU3bKI 3HAUYCHHS CHTHAI/IIYyMY HE
€ TpSIMUM [OKa3HHUKOM BTpaTH CIIyXy, OJHAK MOXYTb
CBIIYMTH TpPO TOpPYLNIEHY MOTHJBHICT 30BHIIIHIX
BOJIOCKOBHX KIIITHH, IOB’s13aHy 3 Npo(deciiiHUM BITMBOM
BHCOKOT'O TiJPOCTaTHYHOTO TUCKY.

[NependavyBanuii MaTOreHETUYHNI MEXaHI13M PO3BUTKY
MOPYIIEHh CIIyXy y OcCi0, 1o 3aiMaroTbCsl NABIHTOM €
mapajgokcanbHa emOomizamis. Sk TaToreHe3 MexaHi3My
PO3BUTKY imiemii, MU TIPHITYCKAaEMO, IO Y IUX MAIli€HTIB
MOXKE CcIocTepiraricsi MiKpoeMOOJIIUHMI TeHe3 IOpyLIeHb
ciyxy mnepu(epudHOro BiJIUTy CIIYXOBOIO aHajizaropa.
Pognmagu  ciayxy y TakoMy BHNJAKY IPOBOKYIOTBHCS
JIEKOMIPECIHOI0 ~ XBOpOOOIO  BHYTPIIIHBOTO  ByXa,
CIIPOBOKOBaHY MiKpOoeMOOMi3aIi€ro, M0 3pemITo TIpH
HEIOCTaTHIM JiarHOCTHII LBOTO CTaHy IPU3BOIHTE JIO
CEHCOHEBPAIILHOI PHUIITYXYBaTOCTI.

Ilepcnekmueu nodanvuiux 0ocnioxncens. HeoOxinHi
TTOAATBIII TOCTIHKEHHS, SKi O BKIIFOYATH OLIBITY BHOIPKY
o0cTexxyBaHMX o0ci0, mo jganmo O mmdIe po3yMiHHS
BIUIMBY  T1apaJIOKCaJIbHOI  eMOoi3auii Ha  PO3BHUTOK
HOpYIIEHb CIyXy y OcCi0, 1m0 3aiiMaloThesl JIABIHTOM.
Kpim Toro, nane nocmimKeHHs € MePCIeKTUBHUM B aCTIEKTi
BU3HAYCHHS BIUIMBY (DAKTOPIB 30BHIIIHBOTO CEPEIOBHIIA
Ta KOMOPOINHMX CTaHIB Ha aKTHBAIlil0 TCHETUYHHX
JNCTCPMIHAHT, SIKIi MOXYTh CIPHYHHATH  YPaKCHHS
CIIyXOBOT'O aHaJIi3aropa.

®IHAHCYBAHHA TA KOH®JIIKT IHTEPECIB

ABTOpH JIEKIIAPYIOThH BiICYTHICTD Oy/Ib-SIKOTO KOHQITIKTY
iHTEepeciB INpU BHUKOHAHHI JIOCIIDKEHHs, aBTopcTBa Ta
nyOumikaiii ganoi crarti. J[keperno (iHaHCYBaHHs — BIAcHi
KOIIITH aBTOPIB.
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AOTPUMAHHA ETUMHUX HOPM

Y xoami HpOBEAEHHsS LBOTO JIOCIHIKEHHS aBTOPU
JOTPUMYBAJIMCh yCiX BIAMOBIAHUX €THYHHMX CTaHIAPTIB.
[lepen mouaTKOM JOCIHIIKEHHS BCI YYaCHHKH OTPUMAIN
MOBHY iH(OpPMAIIiI0 PO METY, METOJIH, MOXIIMBI PH3UKU
Ta TepeBar Yy4YacTi. Y4YacTb Yy JOCHI/DKeHHI Oyia
JOOpOBLIBHOIO, 1 Oa3yBasiacst Ha MPHUHIMII 1HPOPMOBAHOT
srogd. Bci mamieHTH pganM nHCBMOBY  iH(OPMOBaHY
3rogy Ha 30ip Ta 0OpoOKy KiiHiYHOro Matepiaiy. Bci
PECIIOHAEHTH WiINKMCcany 3rojly Ha ydacTh JO IOYaTKy

300py JaHUX. YYaCHHUKUA Majd IPaBO BiIMOBUTHCS BiJ
yuacti Ha OyIb-sikOMy eTami 0e3 MOSCHEHHsS HpPUYHH.
VY BUNaAKy AOCIIIKEHHs 3 HEMTOBHOJITHIMH a00 ocobamu
3 OOMEXeHOI Jli€3haTHICTIO, 1H(OPMOBaHY 3roay
OTPHMAHO BiJ| IXHIX 3aKOHHUX HPEICTABHUKIB.

BHECOK ABTOPIB

Jleesa FO. BAEF

Bonpnapenko 5. B.ABCP
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Abstract

SUDDEN SENSORINEURAL HEARING LOSS AND ITS ASSOCIATION WITH PATENT FORAMEN OVALE IN SCUBA DIVERS
Yaroslava V. Bondarenko, Yuliia V. Dieieva

Bogomolets National Medical University, Kyiv, Ukraine

Introduction. Sudden sensorineural hearing loss (SSNHL) is a condition typically characterized by unilateral hearing
impairment, with a decrease of at least 30 dB across three or more adjacent frequencies. Patent foramen ovale (PFO)
is a common finding in the general population. Under increased hydrostatic pressure, this condition may contribute to
sudden hearing loss in divers.

Aim. The aim of this study is to investigate the impact of patent foramen ovale on the development of hearing
disorders in individuals engaged in diving activities.

Materials and methods. The main study group consisted of 59 certified divers, while the control group included
20 healthy volunteers who had never engaged in scuba diving. Inclusion criteria for the main study group were: age
between 18 and 55 years and professional certification. Exclusion criteria were: pregnancy; alcohol or drug addiction;
psychiatric disorders in the medical history; documented acoustic or barotrauma of the ear; acute inflammatory
diseases of the upper respiratory tract, including middle ear pathology at the time of examination. All participants in
both groups underwent medical history collection and ear, nose, and throat (ENT) examination, acoustic impedance
audiometry, otoacoustic emission testing at distortion product frequencies, and heart ultrasound (echocardiography).
Results. The results of otoacoustic emission testing in the diver group exhibited significant deviations from the
normal range in the low-frequency domain, with values notably lower than 6 dB. This suggests a potential impact
of diving on the early changes in the function of outer hair cells. The presumed pathophysiological mechanism for
hearing loss in divers is paradoxical embolism. We hypothesize that in these patients, microembolic processes may
lead to ischemic changes, contributing to peripheral auditory system dysfunction.

Conclusions. The findings indicate that the presence of patent foramen ovale in divers may be a contributing factor
to the development of sensorineural hearing loss. Further studies are needed to better understand the potential risks
and mechanisms involved in diving-related auditory disturbances.

Keywords: divers, patent foramen ovale, diagnostics, sensorineural hearing loss, otoacoustic emission
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A PREDICTION MODEL FOR CHRONIC HEART FAILURE IN PATIENTS

WITH TYPE 2 DIABETES MELLITUS

Mariia Yu. Koteliukh', Svitlana |. Bokova?, Nadiia V. Demikhova??, Nataliia D. Lantukhova'

'Kharkiv National Medical University, Kharkiv, Ukraine

Academic and Research Medical Institute, Sumy State University, Sumy, Ukraine

$Tallinn university of technology, Tallinn, Estonia

Abstract

Introduction. One of the common adverse complications that may occur in patients with type 2 diabetes
mellitus (T2DM) after acute myocardial infarction (AMI) is the development and progression of chronic
heart failure (CHF). Currently, it remains relevant to study biomarkers of energy homeostasis that are
involved in the pathogenesis of CHF in T2DM patients.

Aim. To predict the development of CHF in patients with T2DM using a generalized linear mixed model (GLMM).
Materials and methods. A total of 74 patients with T2DM were examined after ST-segment elevation
AMI (STEMI). Serum concentrations of adropin, fatty acid binding protein 4 (FABP4) and C1q/TNF-related
protein 3 (CTRP3) were measured using enzyme-linked immunosorbent assays. Fasting blood glucose
levels were determined by the glucose oxidase method. Serum high-density lipoprotein (HDL) levels were
analyzed by the peroxidase enzymatic method. Low-density lipoprotein (LDL) levels were estimated by the
Friedewald formula. The GLMM was applied to construct a predictive model of CHF in patients with T2DM.
Results. The study has revealed decreased serum adropin and CTRP3 levels and increased FABP4 levels
in T2DM patients after STEMI. A predictive model of CHF development in patients with T2DM has been
developed. The fixed effects of the model were represented by two univariate (adropin and CTRP3 on day
1) and two bivariate indicators (adropin and FABP4 on day 10, glucose on day 1 and 10), as well as the
random effects were represented by five univariate indicators (acute heart failure, diastolic blood pressure
on day 1, heart rate on day 10, LDL on day 1 and HDL on day 1). The accuracy of predicting the occurrence
of NYHA functional class Il within a year in patients with T2DM was 61.5%, while that of NYHA functional
class III was 89.6%. The overall accuracy of the model was 79.7%.

Conclusions. Thus, the level of adropin on day 1 has been found to be a strong negative prognostic
factor, while the combined effect of the adropin and FABP4 levels on day 10 - a positive prognostic
factor. The combined effect of blood glucose levels on day 1 and 10, as well as a negative effect of CTRP3
concentration on day 1 has been shown. The option of using energy metabolism biomarkers in the model
has indicated the importance of studying these parameters in T2DM patients.
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INTRODUCTION

Diabetes mellitus (DM) is a risk factor for the
occurrence and progression of chronic heart failure (CHF).
Among the preconditions for the development of CHF
are alterations in the extracellular matrix, resulting in
myocardial fibrosis. DM also causes disturbances in lipid
and carbohydrate metabolism, leading to an increase in the
myocardial need for fatty acid oxidation and a decrease in
glucose oxidation [1]. Changes in energy metabolism that
affect the cardiomyocyte contractile function are extremely
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important in the pathogenesis of heart failure (HF). Once
the contractile performance of the heart is impaired,
a decrease in the mitochondrial oxidative function occurs,
that is reversed by an accelerated production of adenosine
triphosphate via the glycolysis pathway [2]. Therefore,
understanding the metabolic fates characteristic of diabetic
patients will help to slow the progression of HF. Particular
attention is paid to patients with diabetes and reduced or
preserved left ventricular ejection fraction, since mortality
rates for this patient cohort are higher as compared to
those among patients without diabetes [3]. The cause of
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the onset and progression of HF in patients with acute
myocardial infarction (AMI) is the loss of cardiomyocytes
due to cell death, replacement by non-contractile fibrotic
scar tissue and alterations in neurohumoral processes
[4]. It has been proven that adipokines, in particular
Clg/TNF-related protein 3 (CTRP3), could be involved
in the pathogenesis of HF [5]. The study has indicated that
low serum adropin levels in combination with any level of
N-terminal pro-B-type natriuretic peptide (NT-proBNP)
and the use of sodium-glucose cotransporter 2 (SGLT2)
inhibitors were independent predictors for the development
of HF with preserved ejection fraction [6]. Therefore, the
study on adipokine metabolism is of interest to scientists.
Diabetic patients after AMI are at a higher risk of adverse
complications. The use of prognostic models in clinical
practice will help to identify type 2 diabetes mellitus
(T2DM) patients who require careful monitoring during
treatment for preventing subsequent potential complications
[7]. To reduce the myocardial necrosis area, improve
myocardial viability and accelerate the processes of cardiac
healing are also critical issues in the treatment of patients
after AMI to prevent the HF occurrence [8]. Currently,
scientists are constantly searching for new biomarkers that
could be involved in the pathogenesis of HF. Studying
metabolic mechanisms underlying the development of HF
in patients with T2DM after AMI continues to be one of the
particularly interesting scientific fields of concern addressed.
Examining the changes that occur in biomarkers of energy
metabolism may provide a new therapeutic approach for
timely correction of impaired cardiac energy metabolism
and enhancement of the myocardial contractile performance.

AIM

To predict the development of CHF in patients with
T2DM using a generalized linear mixed model (GLMM) to
improve the quality of diagnostic modalities for these patients.

MATERIALS AND METHODS

Data from a prospective cohort study of 74 patients
with T2DM were analyzed based on the results of
examinations and treatment in the Cardiology Department
of the State Institution «L. T. Malaya National Therapy
Institute of the National Academy of Medical Sciences of
Ukraine», and Kharkiv Railway Clinical Hospital No. 1
of the branch «Center of Healthcare» of Public Joint
Stock Company «Ukrainian Railway». The cause of HF
in diabetic patients was the first-time acute myocardial
infarction with ST segment elevation (STEMI).

Age > 45 years, first-time acute STEMI, cases of
acute HF were specified as inclusion criteria for predicting
HF in T2DM patients. All 74 patients met these criteria.
Cases of identified severe comorbidities (type 1 diabetes
mellitus (DM), non-ST-elevation myocardial infarction
(NSTEMI), recurrent myocardial infarction, autoimmune
diseases, New York Heart Association (NYHA)
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functional class I and IV CHF, chronic obstructive
pulmonary disease, bronchial asthma, heart valve disease,
symptomatic hypertension, severe liver and kidney
dysfunction, severe anemia, bleeding), severe acute
respiratory syndrome-related coronavirus 2, malignancy,
inability to provide written informed consent were
excluded from the present study.

Joint recommendations of the American Diabetes
Association and the European Association for the Study of
DM were used to diagnose and manage T2DM [9]. The
study followed the recommendations of the European
Society of Cardiology [10] for the diagnosis and treatment
of STEMI patients. Patients with acute and chronic HF
were diagnosed and managed according to the European
[11] and American recommendations [12] and in
compliance with the NYHA functional classification II-III
due to post-infarction cardiosclerosis.

All the patients were informed about the voluntary and
anonymous participation and signed an informed consent
form prior to the study. Diagnostic tests were provided by the
Biochemical Department of the Central Research Laboratory
of Kharkiv National Medical University. Blood samples were
collected on the 1% and 10" day of observation and stored
at-20 °C until thawing for assay.

Serum high-density lipoprotein (HDL) cholesterol
was measured by the enzymatic peroxidase method using
an assay kit HDL Cholesterol liquicolor (Germany).
Low-density lipoprotein (LDL) levels were estimated by
the Friedewald formula. Fasting glucose concentrations
were determined by the glucose oxidation method using the
«Glucose liquicolor» reagent kit (Human, Germany). Serum
levels of adropin, FABP4 and CTRP3 were measured by
enzyme-linked immunosorbent assay on a «Labline-90»
(Austria) analyzer using a commercial test system «Human
Adropin» (Elabscience, USA), «Human Fatty acid binding
protein 4» (Elabscience, USA) and «Human CTRP3»
(Aviscera Bioscience Inc, Santa Clara, USA), respectively,
according to manufacturers’ protocols. The basic principle
of the method used to quantify the levels of adropin, FABP4
and CTRP3 is the sandwich technique, consisting in an
antibody pair of the capture antibody and biotin-labeled
detection antibody binding to a captured target. The study has
determined normal ranges for adropin—23.58 + 2.56 pg/mL,
FABP4-5.02+1.92 ng/mL, CTRP3-325.97+42.22 ng/mL.

Statistical analysis of the findings was performed using
the licensed program «IBM SPPS Statistics, version 27.0»
(2020), license No. L-CZAA-BKKMKE. The examined
parameters concerning the distribution normality were
assessed according to the Kolmogorov-Smirnov criterion.
The following main statistical parameters were calculated:
mean (M) and the standard deviation (SD). Nominal
variables were presented as number and percentage. The
threshold significance level to test statistical hypotheses in
the study was 0.05. The GLMM was applied to construct
a prediction for the development of HF, since this statistical
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model provided a high consistency in predicting the
HF development and testing new hypotheses based on
identification of correlations equal to mean values of
variables, their variances and covariances [13].

RESULTS

The study has revealed increased levels of adropin
and CTRP3 by 35.68% and 14.32%, respectively, in
diabetic patients on the 10" day of follow-up, as well as
28.49% decreased FABP4 levels as compared to the 1%
day (p<0.05). There were no fatal outcomes among AHF
patients during the follow-up period (Table 1).

A total of 138 parameters were measured in diabetic
patients on the 1% and 10" day of follow-up. The presence of

patients with NYHA functional class II-IIl HF in the sample
has made it impossible to construct statistically significant
correlations between y and the measured parameters. In that
case, principal component analysis was used to select only the
values with the highest degree of extraction at the first stage.
The number of the GLMM model possible variables, the list of
which is given in Table 2, has therefore considerably reduced.

The next stage was the sequential consideration
of all options for including or excluding the selected
variables from Table 2 into the number of fixed or random
model effects. The criteria for selecting a qualitative
statistically justified model were information criteria
(Akaike and Bayesian) as well as the total statistical
significance of the model and model variables.

Table 1
Main characteristics of the patients (n=74)
Characteristics Values: M+SD, n (%)

Age, years 59.42+7.66

Male 51 (68.9)

0,

S ) Female 23 3L1)
AHF, n (%) 14 (18.9)

Systolic BP on the 1% day, mm Hg

143.82+29.07

Systolic BP on the 10" day, mm Hg

130.62£12.14

Diastolic BP on the 1% day, mm Hg 83.76+£12.35
Diastolic BP on the 10" day, mm Hg 80.68+6.48
Heart rate on the 1* day, beats per minute 86.14+20.96
Heart rate on the 10" day, beats per minute 72.28+6.49
LDL on the 1% day, mmol/L 5.1+£1.39
HDL on the 1% day, mmol/L 1.13+0.32
Glucose on the 1% day, mmol/L 11.23+4.57
Glucose on the 10" day, mmol/L 7.91+£1.95
Adropin on the 1% day, pg/mL 13.6545.12
Adropin on the 10% day, pg/mL 18.52+3.82
FABP4 on the 1% day, ng/mL 10.53+£2.01
FABP4 on the 10" day, ng/mL 7.53+1.83

CTRP3 on the 1* day, ng/mL

226.06+52.11

CTRP3 on the 10" day, ng/mL

258.43+35.73

Note: AHF — acute heart failure, BP — blood pressure, CTRP3 — C1q/TNF-related protein-3, FABP 4 — fatty acid-binding protein-4,

HDL — high-density lipoprotein, LDL — low-density lipoprotein.

Table 2
Parameters selected for the GLMM
Parameter, units of measurement Correlation with y

Adropin on the 1% day, pg/mL 0.930
Adropin on the 10% day, pg/mL 0.868
CTRP3 on the 1% day, ng/mL 0.842
CTRP3 on the 10" day, ng/mL 0.870
FABP4 on the 1* day, ng/mL 0.883
FABP4 on the 10" day, ng/mL 0.729
Systolic BP on the 1% day, mm Hg 0.865
Systolic BP on the 10" day, mm Hg 0.821
Diastolic BP on the 1% day, mm Hg 0.877
Diastolic BP on the 10" day, mm Hg 0.879

Heart rate on the 1* day, beats per minute 0.915

Heart rate on the 10" day, beats per minute 0.914
Glucose on the 1% day, mmol/L 0.844
Glucose on the 10" day, mmol/L 0.775

LDL on the 1* day, mmol/L 0.735

HDL on the 1% day, mmol/L 0.871

AHF 0.717
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So, we tested all probable hypotheses and
combinations of variables until the best predictive accuracy
y of the statistically significant model and its independent
variables were found, namely, fixed effects, presented in
Table 3, and random effects, presented in Table 4.

The fixed (main) effects of the model are given by
two one-factor and two two-factor indicators (Table 3),
and the random effects are given by five one-factor
indicators (Table 4). The overall accuracy of the model
was 79.7%.

Table 3

Indicators expressing fixed GLMM effects

Parameters | Statistical significance, p | Coefficient in the GLMM, X
One-factor indicators
Adropin on the 1* day p=0.030 -0.159
CTRP3 on the 1% day p=0.008 -0.020
Two-factor indicators (combined impact of two-factor indicators)
Adropin on the 10% day and FABP4 on the 10" day p=0.034 0.017
Glucose on the 1% and 10" day p=0.018 -0.019
Table 4
Parameters expressing random GLMM effects
Parameters | Covariations
One-factor indicators
AHF 2.657
Diastolic BP on the 1% day 0.312
Heart rate on the 10" day 0.002
LDL on the 1* day 0.332
HDL on the 1% day 2.849

DISCUSSION

The results obtained from the study have added to
international research results that have been undertaken in
recent years on the development of predictive models for
determining the risk of HF in diabetic patients. The Action
to Control Cardiovascular Risk in Diabetes trail analyzed
risk factors for HF in patients with T2DM over a median
follow-up of 4.9 years, identifying the main predictors of
increased risk for cardiac events (body mass index (BMI),
age, systolic and diastolic BP, creatinine, fasting plasma
glucose, HDL, QRS complex duration, history of AMI,
and coronary artery bypass grafting. After determining the
predictors, a model was constructed to predict the risk of HF
in T2DM patients in outpatient settings [14]. Another study
has found higher levels of NT-proBNP, troponin T, and
BMI as independent predictors of HF risk in T2DM patients
prescribed SGLT2 inhibitors therapy. The model was
designed to identify patients at high risk for HF [15]. The
Strong Heart Study has identified BMI, smoking, glycated
hemoglobin, albuminuria, and prior AMI as predictors of
HF in populations at high risk of diabetes [16]. A similar
cohort study was conducted to examine T2DM patients
without HF. The model included 9 variables: age, blood urea
nitrogen, coronary heart disease, atrial fibrillation, glycated
hemoglobin, systolic BP, blood albumin, chronic kidney
disease, and smoking history. High risk patients had a >5%
probability of hospitalization for HF within 5 years [17].

Biomarkers of energy homeostasis have been
examined demonstrating reduced serum adropin, CTRP3
and increased FABP4 levels in diabetic patients. Low
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adropin levels have been found in patients with prediabetes
after STEMI, that could be a reason for including serum
adropin levels in long-term prognosis for patients after
STEMI [18]. The study has shown reduced serum CTRP3
levels in patients with reduced left ventricular ejection
fraction, while patients with higher NYHA class have been
revealed with lower CTRP3 levels [19]. Circulating FABP 4
levels have been found to be independently associated with
hospitalization for HF in T2DM and potentially useful for
risk stratification to prevent hospitalization for HF. The study
has determined an association between FABP4 levels and
the occurrence of HF in patients with T2DM, that has been
considered significant in the stratification of HF risk [20].

The constructed statistical model with a high accuracy
of 89.6% predicted the probability of developing NYHA
functional class III HF within a year in diabetic patients
after AMI based on the measurement data on the 1% and
10" day. Qualitative analysis of the coefficients for fixed
GLMM factors has shown that the level of adropin on the
I** day was a strong negative prognostic factor, while the
combined effect of adropin and FABP4 levels on the 10%
day was a positive prognostic factor. The combined factor
of the blood glucose level on the 1* and 10 day, as well
as CTRP3 on the 1* day, has shown a negative effect. The
overall accuracy of the model was 79.7%.

CONCLUSIONS

1. Energy imbalance has been revealed in diabetic
patients based on the reduced levels of adropin and
CTRP3 and increased levels of FABP4.
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2. High prognostic values of the constructed model
have been detected, since the predictive accuracy of
developing NYHA functional class II HF within a year
in diabetic patients after AMI was 61.5%, and NYHA
functional class III HF — 89.6%. The overall accuracy
of the model was 79.7%. The highest level of the model
sensitivity has been identified specifically for the
prediction of NYHA functional class III HF, indicating the
prediction of worse HF course.

Perspectives for further research include the study
on the association between energy metabolism biomarkers
and the incidence of new adverse complications in
diabetic patients after AMI in the long term.
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Pe3rome

MOJENb NPOrHO3YBAHHSA XPOHIYHOI CEPLIEBOI HE[IOCTATHOCTI Y MAL|IEHTIB I3 LIYKPOBWUM JIABETOM 2 TUMY
Mapis 10. Kotentox', CeitnaHa . BokoBa?, Hapis B. lemixoBa??, Hatanis [. lTaHTyxoBa'

XapKiBCbkiA HaLoHaNbHUA MEQUYHNIA YHIBEPCUTET, M. XapkiB, YkpaiHa
2HaByarnbHo-HayKoBMI MeauYHIA IHCTUTYT CYMCBKOTO IepXaBHOTO yHiBepcuTeTy, M. Cymu, YkpaiHa
STanniHHCLKWI TEXHOMOTIYHWIA YHIBEPCUTET, M. TanniHH, ECToHis

Beryn. OfHi€lo i3 YacTHUX HECTPUATIMBUX YCKIaZAHEHbD, 1110 MOXe 6yTH Y XBOpUX i3 LiykpoBUM AiabeTom (L) 2 Tumy
Ha TJi nepeHeceHoro rocrporo iH¢apkTy Miokapzga (IIM) e po3BUTOK Ta mporpecyBaHHsI XpOHIYHOI cepleBoi
HepoctaTHOCTI (XCH). HuHi 3a/MIIa€eTbcsl aKTyaJbHUM BHBYEHHSI 6GioMapKepiB eHEpPreTUYHOro roMeocTasy, sKi
6epyThb y4acTb y natoreHesi po3Butky XCH y xBopux i3 LI/l 2 Tumy.

MeTa. CiporHo3yBaTu po3BuToK XCH y xBopux i3 [I/] 2 Tuny 3a jonoMororo y3arajJbHeHOi JiHiiHOI 3MilaHoi MozeJi
(GLMM).

Marepiaau Ta metoau. O6¢cTexxeHo 74 xBopux i3 I/l 2 Tuny micas nepeHeceHoro 'IM i3 eneBanieto cermeHnTy ST.
BmicT agpomniny, 6iyky, 10 3B’s13ye xkupHi kuciaotu 4 (FABP 4) i C1q/TNF-3B’sa3ytouunii 6isiok 3 (CTRP3) BusiBaeHO
3a A0MOMOror iMyHopepMeHTHOro MeToAy. PiBeHb IVII0KO3M B KpOBi BH3HayaBCs IVIIOKOOKCUAAQHTHUM MeTOJOM
Harueceple. PiBeHb sinonporeiniB Bucokoi mineHocti (JINIBII) cupoBaTku KpoBi aHasidyBalM MEepOKCUIA3HUM
depMeHTaTUBHUM MeToZOM. Bwmict sinompoteifgiB Husbkoi mjinpHocTi (JIITHI) ouiHooBaam 3a ¢opmysoro
®pigeBanbaa. 15 nobynosu nporsoctuyHoi Mogei XCH y xBopux i3 11/ 2 Tuny 3actocyBaau GLMM.

Pe3synbraTH. Y [ociiJpkeHHI BU3HaueHO 3HWXKeHHs piBHIB agpomiHy i CTRP 3 Ta 36inpmenHs BMicty FABP
4 y xBopux i3 I/l 2 Tumy micis STEMI. Pospo6sieHa mporHocTuyHa Mofesb po3BUTKy XCH y xBopux i3 LI/
2 Tumy. ®ikcoBaHi epekTH Mojesi HaBeJeHi JBoMa oAHOdakTopHUMHU (aaponiH Ta CTRP 3 Ha 1 fo6y) Ta gBOMa
ZABodaKTOpHUMHU Noka3HUWKaMu (agpomid i FABP 4 Ha 10 foGy, ritoko3a Ha 1 i 10 go6y), a BUunagkoBi ebeKTH —
’'ATbMa OAHOQAKTOPHUMM MNOKa3HUKaMHU (rocTpa cepleBa HeJOCTATHICTb, AiacTONIYHUM apTepiaJibHUM THCK
Ha 1 go6y, myabc Ha 10 mpo6y, JIIIHII wHa 1 mob6y Ta JIIBII Ha 1 go6y). ToyHicTh NMepenGavyeHHS BUHUKHEHHS
npotsaroM poky Il yHkuioHanbHoro kiaacy 3a NYHA y xBopux i3 II/] 2 Tuny ckiana 61,5%, ToAi sk nepeadoadyeHHs
I1I pyHknioHanbHOro kaacy 3a NYHA - 89,6%. 3aranbHa ToYHiCTb Mofei ctaHoBUIA 79,7 %.

BucHoBkHu. OTXe, piBeHb aApomniHy Ha 1 [06y BHUCTyNa€e CHUJIbHUM HeraTUBHUM HPOTHOCTUYHUM (aKTOpOM,
a cniJIbHUY BIUIUB piBHIB afgpominy i FABP 4 Ha 10 106y - HO3UTUBHUM NPOTHOCTUYHUM paKkTOopoM. CiIbHUH BILJIMB
piBHIB r1I0K03U B KpoBi Ha 1 i 10 no6y, a Takoxk BMicT CTRP 3 Ha 1 106y - faroTh HeraTUBHUM eeKT. 3aCTOCyBaHHS
y MozieJii 6ioMapKepiB eHEPTeTUYHOr0 06MiHY BKa3y€ HAa BOXKJIMBIiCTh BUBUYEHHS iX ¥ XBopux i3 L[/l 2 Tumy.

Kawouosi csi108a: eHepreTHyHHUI 06MiH, cepiieBa HeLOCTATHICThb, iHpapKT MioKap/Ja, yKpOBHii AiaGeT 2 THUIY
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Abstract

Aim. To study the signs of post-traumatic stress disorder in combatants depending on the duration of their
participation in combat operations and to substantiate the structure of their psychological rehabilitation.
Materials and methods. The research involved 127 combatants (men) - participants of the russian war against
Ukraine in 2022-2024 with different combat experiences: up to 12 months (Group 1, n = 61) and more than
12 months (Group 2, n = 66). All combatants were representatives of the National Police of Ukraine, belonged to
the enlisted staff, and were undergoing inpatient treatment in neuropsychiatric medical institutions of Ukraine.
Such methods as analysis and generalization of literary sources, psycho-diagnostic testing, questionnaires, and
statistical methods were used in the research. Testing was carried out using the Mississippi Scale for Combat-
Related PTSD, and the questionnaire survey was based on the author’s questionnaire.

Results. It has been found that combatants with a longer duration of stay in the combat zone have
a significantly (p < 0.01) higher level of PTSD manifestation by 12.5 points. It has also been found that the
frequency of PTSD symptoms manifestation in combatants with more combat experience is significantly
(p < 0.005-0.001) higher. The signs of PTSD that are most often detected in combatants include: sleep
disturbance (92.4%); attempts to avoid thoughts and conversations about the traumatic event (89.4%);
intrusive memories of the traumatic event (83.3%); fear, helplessness, anxiety, irritation, anger (80.3%);
feeling of alienation (74.2%); disorders in the physiological sphere (74.2%); cognitive sphere disorders
(66.7%); decreased interest in previously significant activities and values (68.2%); increased vigilance,
a sense of excessive control (65.1%); aggressiveness, proneness to conflict (59.1%).

Conclusions. The structure of psychological rehabilitation of combatants with PTSD manifestations has
been substantiated based on the development of a psycho-correctional training program referred to
as «Formation of the Personal Space of Combatants» aimed at supporting their social and psychological
adaptation, personal self-affirmation, and self-actualization. The data obtained indicate the need
for further research on the effectiveness of the developed innovative approaches to psychological
rehabilitation of law enforcement officers with PTSD to improve their quality of life and social adaptation.

Keywords: stress, post-traumatic stress disorder, war, combatant, psychological rehabilitation,
psycho-correctional training

INTRODUCTION Ukrainians experience emotions such as anxiety, uneasiness,

The russian-Ukrainian war has caused a lot of pain,
destruction and suffering for the people of Ukraine. However,
there are also invisible consequences that cannot be seen
or felt immediately. In the face of war and constant threats,
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sadness, despair, irritation, anger, and rage [25]. All of these
are natural reactions of the body and psyche to such events.
However, people who have joined the army to defend
Ukraine may experience much deeper reactions, including
combat stress [8, 26]. According to experts [1], a prolonged
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stay on the front line creates a greater risk of developing post-
traumatic stress disorder (PTSD) in soldiers (combatants).

According to statistics from the Public Health Center of
the Ministry of Health of Ukraine, 20% to 40% of military
personnel need psychological assistance. Symptoms of PTSD
develop in about 15-20% of service members who have
suffered a combat trauma but have not sought psychological
help because of fears of being disrespected for showing
weakness, cowardice, or threatening their military career [9].

PTSD is a mental disorder associated with persistent
dysfunctional disorders of mental state and behavior that
can develop after experiencing or witnessing a traumatic
event [3]. As a rule, according to scientists [2], if the
symptoms of a traumatic event do not go away on their
own within 1 month after the traumatic event, a person
needs specialized psychological assistance.

According to scientists [10, 21], the most common
signs (symptoms) of PTSD are: intense fear, irritation,
anger; apathy, inability to experience positive emotions, joy;
excessive vigilance, the feeling of excessive control; difficulty
concentrating and focusing attention; fearfulness; occurrence
of disturbing and intrusive memories, thoughts, images;
desire to be busy all the time; difficulty falling asleep, short
sleep duration; nightmares associated with or reminiscent of
the event; persistent avoidance or partial or complete loss of
memories of the traumatic event; feeling as if the traumatic
event is happening now; sudden physical sensations such
as sweating, trembling, palpitations and/or chest pain, etc.;
detachment, distance from close people; emotional freezing.

According to the results of scientific studies [6, 13],
combatants most often develop signs of PTSD after returning
from the combat zone, when the nervous system processes
difficult experiences in peaceful conditions. Scientists
emphasize that the presence of symptoms does not mean
the presence of PTSD, as sleep problems, hypersensitivity,
aggression and anxiety, and unwillingness to interact with
society can accompany the adaptation process. Therefore,
combatants need to identify the signs in time and seek
professional support and, if necessary, treatment to restore
their quality of life. This can be a family doctor, psychiatrist,
neurologist or psychotherapist [11, 22, 23]. Specialized
rehabilitation centers often provide assistance in this area.

The aim of the research is to study the signs of post-
traumatic stress disorder in combatants depending on the
duration of their participation in combat operations and to
substantiate the structure of their psychological rehabilitation.

MATERIALS AND METHODS

Participants. The research involved 127 combatants
(men) who participated in the russian war against Ukraine
in 2022-2024 with different combat experiences: up to 12
months (Group 1, n = 61) and more than 12 months (Group 2,
n = 66). All combatants were representatives of the National
Police of Ukraine, belonged to the enlisted staff, and were
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undergoing inpatient treatment in neuropsychiatric medical
institutions of Ukraine. Age, position, education, marital
status, religious characteristics, level of financial support,
and political beliefs of the combatants were not taken into
account in the research. The research was conducted on the
basis of the Department of Legal Psychology of the National
Academy of Internal Affairs (NAIA), Kyiv, Ukraine.

Methods. To achieve the aim of the research,
we used the following research methods: analysis and
generalization of literary sources, psycho-diagnostic testing,
questionnaires, and statistical methods. The method of
analysis and generalization of literary sources was used
to clarify the current state of the problem under study, to
systematize and summarize information on the topic of
the study, and to substantiate the structure of psychological
rehabilitation of combatants with signs of PTSD. In total,
we have processed 25 literary sources from the international
scientometric databases Scopus, PubMed, Web of Science,
etc. The psycho-diagnostic testing of PTSD in combatants
with different combat experiences was carried out using the
Mississippi Scale for Combat-Related PTSD, which contains
35 statements, for each of which combatants had to choose
one of the following answers: not true, almost true, true,
fairly true, completely true. Each statement was rated 1,
2, 3, 4, or 5 points depending on the answer selected. If the
total score was 35-86 points, the combatant had a high level
of adaptation (no signs of PTSD); 87-111 points — impaired
adaptation (signs of PTSD are manifested, but not enough
to confidently assert PTSD); 112 and more points — the
presence of PTSD. The questionnaire survey was conducted
using the author’s questionnaire, which contains 15 questions
aimed at studying the frequency of PTSD symptoms in
combatants with different combat experiences, as well as
determining the type of PTSD. Three levels determined
the frequency of PTSD symptoms: often, sometimes, and
never. The questionnaire was peer-reviewed and approved
by the Academic Council of the National Academy of
Internal Affairs (Protocol No. 19 of 08/26/2022). Consent to
voluntarily participate in the survey was obtained from all
combatants involved in the research.

Statistical ~analysis.  Statistical methods were
used to process the experimental data, quantify and
qualitatively analyze the results, and assess their reliability.
The compliance of the sample data distribution with the
Gaussian law (homogeneity of indicators) was evaluated
using the Shapiro-Wilk W-test. It was found that all samples
corresponded to a normal distribution, which made it
possible to assess the reliability of the results using Student’s
t-test. The results are presented as M = m, where M is the
arithmetic mean, and m is the standard error of the mean.
The reliability of the difference between the study results,
which were presented as a percentage, was determined
using Pearson’s ¥* criterion. Reliability for all studies was
set at p < 0.05. All statistical analyses were performed using
STATISTICA 6.1 software (No. AGAR909E415822FA),
adapted for medical and biological research.
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RESULTS

The results of assessing the level of PTSD in combatants
with different combat experiences using the Mississippi Scale
for Combat-Related PTSD are presented in Table 1.

As mentioned earlier, 100% of the participants in
our research had signs of PTSD and were treated in the
relevant medical institutions of Ukraine. At the same time,
combatants with a longer duration of stay in the combat
zone and, accordingly, with more combat experience

(Group 2) had significantly (p < 0.01) higher scores on the
Mississippi Scale for Combat-Related PTSD. This suggests
a higher level of PTSD manifestation in combatants with
more combat experience and the need for more thorough
professional assistance in treating the effects of combat stress.

The study of the frequency of PTSD symptoms
in combatants using the author’s questionnaire shows
that combatants with more combat experience have
a significantly (p < 0.005-0.001) higher frequency of
PTSD symptoms (Table 2).

Table 1

Assessment of PTSD Levels in Combatants with Different Combat Experiences Using the Mississippi Scale
for Combat-Related PTSD (n = 127)

The indicator under Group 1 Group 2 . Reliability of the difference,
study (n=61) (n=66) The difference e
The level of PTSD 122.14£2.32 134.6+2.51 12.5 3.66; <0.01
Table 2
Frequency of PTSD Symptoms in Combatants with Different Combat Experience (n = 127): Number of People / %
PTSD symptoms Frequency (;;(:2; )1 G(.;(:;% )2 Reliability o;fl:)e difference,
Fear (fearfulness), helplessness, anxiety, irritation, Sot?lgtt?nes % ; gg; ?g ; ?83 9.97: <0.001
anger Never 1/1.6 0/0
Often 43/70.5 55/83.3
Intrusive recurrent memories of a traumatic event Sometimes 18/29.5 11/16.7 4.66; <0.001
Never 0/0 0/0
Sleep disturbances (nightmares, dreams about Often 52/85.2 61/924
the war experience, difficulty falling asleep, Sometimes 9/14.8 5/7.6 2.65; <0.05
intermittent sleep, sleep duration disturbances) Never 0/0 0/0
Attempts to avoid thoughts, conversations, and Often 41/67.2 59/89.4
feelings about the traumatic event, as well as Sometimes 20/32.8 7/10.6 14.52; <0.001
places, people, and actions that remind of the event Never 0/0 0/0
A pronounced decline in interest in previously Somctmss | 95361 [ 137955 13.91; <0.001
significant activities and values Nover 127196 4761
Narrowing the range of affective reactions (gloomy Often 29/47.5 37/56.1
mood, dissatisfaction with oneself and others, Sometimes 23/37.7 24/36.3 3.05; <0.01
inability to feel love, friendship, etc.) Never 9/14.8 5/7.6
Often 32/52.5 49/74.2
Feelings of detachment and alienation from others Sometimes 24/39.3 14/21.2 10.14; <0.001
Never 5/8.2 3/4.6
Inability to focus on a long-term life perspective Often 8/13.1 19/28.8
(lack of planning for a career, family, etc., feeling Sometimes 40/65.6 38/57.6 8.10; <0.001
of a hopeless future) Never 13/21.3 9/13.6
Expressed aggressiveness and proneness to conflict Often 29/47.5 39/59.1
(which sometimes leads to deterioration of relations Sometimes 18/29.5 18/27.3 3.76; <0.01
with family members, close friends, and colleagues) Never 14/23.0 9/13.6
Often 17/27.9 31/47.0
Manifestations of depression, suicidal thoughts Sometimes 24/39.3 27/40.9 14.4; <0.001
Never 20/32.8 8/12.1
Apathy loss of interest inthe events around them, | —g5 SCER 30 36— T3y 3.65: 2001
inability to experience positive emotions, joy Never 10/164 S/ 121
. . . Often 31/50.8 43 /65.1
Increased vigilance, the feeling of excessive Sometimos 317344 187273 4.89: <0.001
Coilig)] Never 07148 5776
e . o . Often 37/60.7 44/66.7
Cognltlye impairment (difficulties with concentration, Sometimes 772738 187273 2.01: <0.05
memorization, mental performance, etc.) Never Z711.5 4760
Disorders in the physiological sphere (frequent Often 33/54.1 49/74.2
headaches, disorders of the cardiovascular and Sometimes 28/459 17/25.8 9.84; <0.001
digestive systems, chest pain, etc.) Never 0/0 0/0
Alcohpl, drug, and medigation abuse (to reduce the SOI?lgtteiEleS }‘ i ; %g} 4112 ; %g; 3.61: <0.01
intensity of post-traumatic syndromes) Nover 6/98 4761
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According to the results of the survey, it was found
that the most common signs of PTSD among combatants
include:

— attempts to avoid thoughts, conversations, and
feelings about the traumatic event, as well as places,
people, and actions that remind them of the event (the
combatant experiences significant psychological distress
and physiological reactivity under the influence of
external and internal stimuli that symbolize any aspect of
the traumatic event or remind of it) (67.2% in Group 1 and
89.4% in Group 2);

— sleep disturbances (nightmares, dreams about
the war event, difficulty falling asleep, intermittent sleep,
sleep duration disturbances; waking up, the combatant
feels exhausted, muscle tension, increased sweating)
(85.2% in Group 1 and 92.4% in Group 2);

— intrusive recurrent memories of the traumatic event
(the combatant repeatedly relives the traumatic event in
a circle, even when trying to forget what happened on the
battlefield) (70.5% in Group 1 and 83.3% in Group 2);

— fear (frightfulness), helplessness, anxiety, irritation,
anger (a slight noise or knocking causes a combatant
to run or scream; different sounds, smells or situations
can stimulate memories of traumatic events, feelings of
helplessness and insecurity; the combatant may also have
violent reactions to the slightest unexpected events that
resemble traumatic situations in combat (sharp sounds,
screams, noise)) (60.7% in Group 1 and 80.3% in Group 2);

— feeling of detachment and alienation from others
(52.5% in Group 1 and 74.2% in Group 2);

— disorders in the physiological sphere (frequent
headaches, disorders of the cardiovascular and digestive
systems, chest pain, chronic muscle tension, increased
fatigue, stomach ulcers, colitis, pain in the heart, etc.)
(54.1% in Group 1 and 74.2% in Group 2);

— cognitive impairment (difficulties with
concentration, memorization, mental performance, etc.;
it is difficult for a combatant to focus on something, to
remember something) (60.7% in Group 1 and 66.7% in
Group 2);

— a pronounced decrease in interest in previously
significant activities and values (44.3% in Group 1 and
68.2% in Group 2);

— increased vigilance, a sense of excessive control
(the combatant follows everything that happens, feeling in
danger; combatants often refuse to sit with their backs to
the door and choose places from which they can observe all
those present) (50.8% in Group 1 and 65.1% in Group 2);

— expressed aggressiveness and proneness to
conflict (which sometimes leads to deterioration of
relationships with family members, close friends, and
colleagues; it can cause social maladjustment and lead to
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antisocial and deviant behavior) (47.5% in Group 1 and
59.1% in Group 2);

— narrowing of the range of affective reactions
(gloomy mood, dissatisfaction with oneself and others,
inability to feel love, difficulty establishing close and
friendly relationships with others, lack of creative
inspiration, spontaneity, emotionality) (47.5% in Group 1
and 56.1% in Group 2);

— apathy, decreased interest in surrounding events,
inability to experience positive emotions and joy (42.6%
in Group 1 and 56.1% in Group 2).

Less pronounced, but still significant, were the
following signs of PTSD manifestations (manifested
sometimes): depression, suicidal thoughts (39.3% in
Group 1 and 40.9% in Group 2); abuse of alcohol, drugs
and medications (to reduce the intensity of posttraumatic
syndromes, to relieve stress and «sharpness» of
experiences) (72.1% in Group 1 and 65.2% in Group
2); inability to focus on a long-term life perspective
(lack of career planning, family planning, etc., a sense
of a hopeless future) (65.6% in Group 1 and 57.6%
in Group 2). It was also found that in Group 1, where
combatants have less combat experience, 45.9% of
combatants were diagnosed with acute PTSD (symptoms
lasted less than 3 months), 42.6% with chronic PTSD
(symptoms lasted more than 3 months), and 11.5% with
delayed PTSD (symptoms appeared 6 months after the
traumatic event). In Group 2, the ratio of types of PTSD
in combatants is somewhat different and looks like this:
62.1% — chronic PTSD, 28.8% — acute PTSD, and 9.1% —
delayed PTSD. That is, combatants with less than 12
months of combat experience have an acute type of PTSD,
and those with more than 12 months of combat experience
have a chronic type. The results of the research confirm
the findings of many scientists that combatants with signs
of PTSD need psychological assistance. One of the types
of such assistance is psychological rehabilitation.

Psychological rehabilitation, as part of the system of
general rehabilitation, is a set of medical and psychological,
educational and social measures. It aims to restore,
correct, or compensate for impaired mental functions,
states, and personal and social status of people who
have experienced mental trauma. The main methods and
techniques of working with combatants should be aimed
at supporting their social and psychological adaptation,
personal self-affirmation, and self-actualization. The
analysis of scientific approaches to the psychological
rehabilitation of combatants indicates the relevance and
necessity of integrating various methods and strategies
to achieve effective results in the treatment of PTSD. One
of the effective methods of psychological rehabilitation of
combatants is psycho-correctional training.

Taking into account the results of previous studies,
we have substantiated the structure of psychological
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rehabilitation of combatants with PTSD based on the
development of a program of psycho-correctional training
for combatants referred to as «Formation of the Personal
Space of Combatants» aimed at supporting their social
and psychological adaptation, personal self-affirmation
and self-actualization. Below is the content of the main
stages of the author’s psycho-correctional training
program for combatants.

The first stage is the actualization of the induced
forms of the integrity of personal space, which is
responsible for the adaptation and normative background
of personal space’s functioning. An important part of this
stage is the use of psycho-correctional exercises aimed at
correcting latent anxiety associated with the inferiority
complex and performing exercises to overcome feelings
of insecurity.

The sessions at this stage involved a variety of
psycho-correctional exercises and game situations aimed
at correcting and forming a positive attitude towards
one’s own corporality, identifying and correcting attitudes
towards one’s own health (eating behavior and intimate
relationships), developing skills in organizing one’s own
space in a real environment (home, dormitory, workplace,
etc.), developing readiness for territorial changes (moving,
business trip, vacation, etc.), identifying individuality
through things and peculiarities of image and style of
clothing, etc., correction of anxiety and overcoming
feelings of insecurity associated with an inferiority
complex. During the sessions, various situations were
considered in which participants had to determine the
space of their physical selves. They were asked to imagine
and record emotions that arose in different situations,
for example, in a crowded bus. The questions included:
What feelings are you experiencing? What physiological
processes are taking place? Do you express these
emotions in your statements to others? If the situation
were different, would your feelings change? And what
would these differences be? Additionally, the following
exercises were introduced: «Me and My Name,» «First
Impression,» «Silent Greeting,» «Communication in
Pairs,» «Recognize Me,» «Let’s Line Up by Height,» and
«My Body.» After that, the combatants were offered to
conduct the «Health Attitude Assessment» methodology,
which helps determine the level of development of their
internal attitude to their health.

It is important to note that creating conditions for
open expression of emotions is key to psychotherapy of
fears. Thus, art therapy was chosen as the leading method
of correcting the fears of military personnel. It was
suggested that they draw their fears and interact with them,
for example, by painting over the drawing or tearing it up.

The exercise «My Ways to Self-Confidence»
corrected anxiety associated with feelings of insecurity. The
combatants had to solve situations and determine which
mechanism for overcoming their inferiority complex they
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often chose. They also conducted the «Imagine,» «Like
Everyone Else,» and «Associations) exercises.

The second stage — the actualization of induced forms
of self-organization of personal space — is responsible for
developing identification activity in interaction with the
world of things, people, and social phenomena. The main
task of this stage is to form the need for self-development
of combatants, their motivation to perform various life-
sustaining activities, and actualization of the value and
meaningful attitude to the cognitive sphere and social
activity. The motivational component of personal space in
the format of psycho-corrective influences concerns the
formation of motivationally stable behavioral traits that
are based mainly on identification ties with the individual’s
social world, which is manifested in the highest forms of
individual activity and self-realization.

A number of psycho-correctional exercises and
psycho-diagnostic tasks were used in the sessions at
this stage. Each exercise was performed in a clear
sequence, making it possible to identify the motivational
characteristics of combatants in certain situations and to
conduct appropriate corrective interventions to stimulate
awareness of personal attitudes and the concept of
self. This included understanding their motivations,
desires, expectations, and ideals and improving self-
confidence and self-esteem. The main exercises included
«My Positive Qualities» and «My Strong Qualities.»
In particular, scenarios and tasks were used to develop
thinking flexibility, eliminate social stereotypes, and correct
conservative values. The psychological exercise «Life
Values» helped to identify the values that guide combatants,
as well as to identify possible conflicts in their values.

The third stage is responsible for developing
a conscious approach to personal and behavioral opening
by activating induced forms of openness of personal space.
By encouraging higher openness, a greater correspondence
is achieved between the self-concept and real experience,
as well as the existential and functional self of the
combatant. The main goal of stimulating the openness
of personal space is to move from external sources of
support and feedback in real life, which contributes to
self-esteem, to internal sources, i.e., self-support, which
regulates a positive and adequate perception of oneself.
It also involves establishing a connection between the
word «success» and the word «self,» where the combatant
gradually takes on the function of self-esteem.

During the training at this stage, a number
of  psycho-correctional exercises and diagnostic
tasks were used, including a series of sessions to
build tolerance in communication, exercises and
situations aimed at developing a democratic style of
communication, exercises to form a dialogic orientation
in communication, exercises to correct manipulative
features in communication, sessions aimed at forming
behavioral strategies that are consistent with democratic
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values. Exercises such as «What is Tolerance?», «Traits
of a Tolerant Personality,» «Tolerance Emblem,»
«Requests,» «Pendulum,» and «Instructions» were used
as part of the tolerance development program. Exercises
aimed at forming a dialogic orientation in communication
were used in the sessions: «Broken Phone,» «Different
Answers,» «Earthquake,» «In the Circle of Problems,»
«What’s Next,» and «Contact,» aimed at developing skills
in active listening, argumentation, compromise decision-
making, and open communication. A separate aspect was
devoted to studying manipulative technologies and their
authoritarian nature, emphasizing their incompatibility
with the ethics of open democratic communication.

DISCUSSION

According to scientists [9], PTSD is an attempt
by the body to survive a threatening, sometimes life-
threatening situation. Experiencing a traumatic event
causes severe stress, to which the human nervous
system reacts with excitement. As a result, hormones
(in particular, norepinephrine) are released, which are
necessary for a person to quickly orient and respond
to a threat. The area of the brain called the amygdaloid
nucleus is the most excited. It plays a very important
role in quick reactions to danger, helps our body to be
on high alert and react in critical situations by running
away and attacking. After the traumatic factors cease to
act, the arousal usually subsides due to the action of other
hormones, particularly cortisol, which helps the nervous
system return to its normal functioning [6, 13].

In combatants with signs of PTSD, the nervous
system continues to be in a state of excitement.
Consequently, the corresponding hormones continue to
be produced, which keep the nervous system in an excited
state, increase anxiety, etc. Therefore, any reminders
of the traumatic event cause an increase in arousal and
return the person to the situation of trauma, provoking
intrusive memories and increased anxiety [24]. When the
amygdaloid nucleus is activated, the prefrontal cortex,
responsible for logical information processing and making
informed decisions, becomes inactive. If the amygdaloid
nucleus is in an excited state all the time, a person loses
the ability to think clearly and continues to react as if the
danger is still present in their life [14].

In addition, PTSD disrupts the functioning of the
hippocampus, which is the part of the brain responsible for
memories, their sequence, and coherence. As a result of
excessive and prolonged excitation of the nervous system,
the hippocampus is disrupted, and thus, memory loses its
logical sequence. A traumatic event seems to fall out of
the causal chain of life events and seems to interfere with
a person’s life with intrusive memories [16, 18, 19].

According to scientists [10], combatants who lost
relatives (friends, comrades-in-arms) in the war, saw people
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die, were under fire (bombardment, or in the area of active
hostilities), suffered combat trauma, experienced fear
for their life and health, felt helpless in a life-threatening
situation, witnessed a traumatic event, were in captivity or
occupation and encirclement or were surrounded by enemy
forces are at risk of PTSD.

The results of scientific research [7] identify groups
of clinical and anamnestic factors that may be predictive
of PTSD development before participation in combat,
during service, and after returning. Thus, the significant
factors that need to be taken into account at the stage of
mobilization before involvement in combat operations
include poor physical and psychological health, poor
quality of life, lack of sense of participation in the war,
marital status (disharmonious family relationships), age 40
and older, the presence of accentuated features, tendency
to drug addiction and antisocial behavior, profession and
attitude to military service, hereditary burden, low level of
education, social status, psychiatric problems, presence of
relatives with psychiatric disorders, chronic stress, level of
development of the ability to control one’s own behavior.
Significant factors during the combat period include the
following: the degree of threat to life; severity of losses;
the suddenness of the event; isolation from other people
during the event; degree of environmental influence;
availability of protection against possible recurrence
of the traumatic situation; moral conflicts related to the
event; the passive or active role of the combatant during
the traumatic event; direct consequences of the event;
duration of participation in hostilities; intensity of the
traumatic situation. Significant factors for predicting post-
combat PTSD are changes in the system of relationships,
the personal significance of combat experience and the
ability to assimilate it, availability of social support, data
on the most difficult period of adaptation to civilian life,
changed attitudes towards the media covering combat
operations, attitudes towards friends and people who
did not fight, spending free time mostly alone, ideas
about the future life, low self-esteem, health problems,
acute feelings in situations of injustice and neglect,
divergence of views formed during the war from the
generally accepted principles of modern society (desire
for enrichment, corruption, loss of national dignity, the
decline in morality, etc.), and distancing from society.

According to scientists [26], because of the war
in Ukraine, hundreds of thousands of men and women
who were civilians until recently have firmly taken up
arms and defended the state. Participation in hostilities is
always stressful. Each person who has experienced such
events reacts to them in their own way. Paying attention
to oneself and loved ones and monitoring mental state,
reactions, and behavior helps to find self-help tools
and seek professional help promptly, which includes
psychological rehabilitation. This makes it possible to
overcome the adverse effects of PTSD.
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Experts [4, 7, 12, 17, 20] provide recommendations
for preventing the onset of PTSD or detecting PTSD
symptoms at an early stage:

1. Pay attention to physical and emotional well-
being: sleep, memory, appetite, mood, etc. You can try
to add moderate physical activity. This helps to relieve
tension in the body and reduce anxiety.

2. Dose the load: plan your day so that you have
time for hard work and rest. This will help your nervous
system calm down.

3. Expand the circle of social interaction: pay more
attention to communicating with family, friends, and
people you trust. Do not hesitate to share your memories
with them. This can help you realize that the event is
already in the past and give you a sense of relief.

4. Return to reality. If you have unpleasant
memories, you should try to focus on what is happening
now. You can clench your hands into fists or eat a candy.
You can hold something in your hands that reminds you
that there is no threat now: a photo of your family, your
favorite cup or jewelry. Such simple actions will help
you change your focus to something that evokes pleasant
emotions and feelings and find your «anchor.»

5. Do not ignore conditions that may seem unusual or
did not exist before if they are disturbing and uncomfortable.
Warn your family and friends about your condition.

6. Seek professional help in a timely manner.

The results of our research confirm the conclusions
of many scientists [3, 5, 7, 9, 13, 15, 19, 24, 27] on the
problems of psychological rehabilitation of combatants
(law enforcement officers, military personnel) with signs
of PTSD and supplement and expand them.

CONCLUSIONS

1. The signs of PTSD in combatants, depending on
the duration of their participation in hostilities, have been
studied. It has been found that combatants with a longer
duration of stay in the combat zone and, accordingly, with
more combat experience (Group 2) had a significantly
(p £ 0.01) higher score on the Mississippi Scale for
Combat-Related PTSD than Group 1, by 12.5 points.

2. It has been found that in combatants with more
combat experience, the frequency of PTSD symptoms
manifestation is significantly (p < 0.005-0.001) higher. The
signs of PTSD that are most often detected in combatants
include: sleep disturbance (92.4%), attempts to avoid
thoughts, conversations, and feelings about the traumatic
event (89.4%); intrusive recurrent memories of the
traumatic event (83.3%); fear (fearfulness), helplessness,
anxiety, irritation, and anger (80.3%); feeling of alienation
(74.2%); disorders in the physiological sphere (74.2%);
cognitive impairment (66.7%); decreased interest in
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previously significant activities and values (68.2%);
increased vigilance, feeling of excessive control (65.1%);
aggressiveness and proneness to conflict (59.1%);
narrowing of the range of affective reactions (56.1%);
apathy, inability to experience positive emotions (56.1%).

3. The structure of psychological rehabilitation
of combatants with PTSD manifestations has been
substantiated on the basis of the development of a psycho-
correctional training program referred to as «Formation of
the Personal Space of Combatants» aimed at supporting
their social and psychological adaptation, personal
self-affirmation, and self-actualization. The structure
of psychological rehabilitation of combatants should
consider not only their individual characteristics but also
the specifics of their combat experience. The data obtained
indicate the need for further research on the effectiveness
of the developed innovative approaches to psychological
rehabilitation of service members with PTSD to improve
their quality of life and social adaptation.

Prospects for further research. It is planned to
investigate the effectiveness of the developed program of
psycho-correctional training for combatants with signs of
PTSD.
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Pe3rome

O3HAKWU MOCTTPABMATUYHOIO CTPECOBOIO PO3MNALY Y KOMBATAHTIB 3 PI3HUM 5E0MOBUM OOCBIOOM
TA CTPYKTYPA X NCUXONOrIYHOI PEABIMITAL|

IBaH M. OxpimeHko', Hatanis O. Binesn4?, Mapuna 0. Fanuy', Apocnas B. Fanuy®, Hatans €. MeHbKoBa?,

Metpo B. Ko3supa®, OkcaHa I'. CTpenbyeHko'

HaujoHanbHa akagemisi BHyTpiLLHix cnipaB, M. KuiB, YkpaiHa

?[lenapTameHT noniuji 0ocobnmeoro npuaHayeHHs, HavioHansHa nonitis Ykpainu, M. Kuis, YkpaiHa

HavioHanbHWi BIICbKOBO-MEANYHMIA KNiHIYHWIA LIEHTP «[ONOBHWIA BINCBKOBWIA KNHIYHWIA rocniTanby, M. Kuis, YkpaiHa
*KuiBCbkui IHCTUTYT HaioHanbHoi reapgii Ykpainu, M. Kuis, YkpaiHa

ST1bBIBCHKWI AEPXKABHWI YHIBEPCUTET BHYTPILLHIX cnpas, M. J1bBiB, YkpaiHa

MeTa noJsiArae y [LOcCJaiJpKeHHI 03HaK IOCTTPaBMAaTUYHOIO CTPECOBOTO pO3JaJly Yy KOMOGATaHTIB 3a/eXXHO Bif
TPUBAJIOCTI y4acTi y 60MOBUX AisIX Ta OOIPYHTYBAHHI CTPYKTYpPH IX IICUXOJIOTiYHOI peabimiTamii.

Marepiaau Ta MeTOAM. Y JOCIiPKEHH] B35/IM y4acTb 127 KOM6aTaHTIB (40J1.) — yYaCHUKIB POCIMCbKOI BIHHU MPOTH
Ykpainu y 2022-2024 pokax 3 pi3HUM 60HOBUM J0OCBifioM: TpuBasicTio Ao 12 micaniB (rpyna 1, n=61) Ta nonapg,
12 wmicaniB (rpyna 2, n=66). Yci komb6aTtanTu 6ysnu npefcraBHHKaMu HarioHasnbpHOT nmostinii YkpaiHu, Hasexand 10
pAZOBOrO i CEpXKaHTCHKOTO CKJIAJy Ta MPOXOAWJIM CTalioHapHe JIKyBaHHS y INCHUXOHEBPOJIOTIYHUX MeANYHHX
3akJafiax YKpaiHu. MeToju: aHa/li3 Ta y3arajJbHeHHs JIiTepaTyYpHUX JpKepeJs, NCUXOAIarHOCTUYHE TeCTyBaHHS,
aHKeTyBaHHS, CTATUCTUYHI MeToAU. TecTyBaHHS 3[iliCHIOBAIOCS 32 METOAUKOI «MiccicincbKui OMUTYBaJbHUK JJIsI
6oroBoro [ITCP», aHkeTyBaHHs IPOBOAMJIOCS 32 aBTOPCbKOIO aHKETOIO.

Pe3ynbraTH. BcTaHOBJIEHO, 1110 ¥ KOMGATAHTIB i3 6i/IBIIOI TPUBAIICTIO MepeGyBaHHs Y 30HI 60MOBUX Aill piBeHb
nposBy IITCP € pgocroBipHo (ps<0,01) BumuMm Ha 12.5 6asniB. BusBjieHO TakoX, 1[0 B KOMOATaHTIB 3 GinbmnM
601oBUM JocCBifioM yactoTa nposBy o3Hak I[ITCP € mocroBipHO (p<0,005-0,001) Bumoto. /lo o3nak IITCP ski
HalyacTille BUSBISIOTLCS ¥ KOMGATAHTIB, HaleXXaTh: MopyLeHHs cHY (92,4%); cipoO6U YHUKHYTH AYMOK, PO3MOB
Ipo TpaBMaTU4Hy nofio (89,4%); HaB'A3/MBI cnorajy Npo TpaBMaTU4YHY Nogito (83,3%); cTpax, 6e3mopajHICTh,
TPUBOXXHICTB, po3aparyBaHHs, THiB (80,3%); BiguyTTs BiguyxeHocTi (74,2%); nopyuweHHs B ¢isiosoriyniii cdepi
(74,2%); nopyuieHHsl B KOTHITHBHIN cdepi (66,7%); 3HMKEHHS iHTepecy [0 paHille 3HAYyLIUX BUAIB AisJIBHOCTI Ta
niHHocTel (68,2%); miABUIeHa NTUIBHICTD, BiJYyTTS HagMipHOro KOHTpOJIIO (65,1%); arpecuBHIiCTb, KOHQJIIKTHICTD
(59,1%).

BucHoBKU. OGrpyHTOBAaHO CTPYKTYpy ICHUXOJOTiYHOI pea6ijitanii kom6aTaHTiB 3 npossBamu I[ITCP Ha ocHOBI
pO3pO6GKM MNpOTrpaMU MCHUXOKOPEKLiMHOTro TpeHiHry «®PopMyBaHHS OCOOHUCTICHOIO MPOCTOPY KOMGATAHTIB»,
CIOpsIMOBAaHOI Ha MiATPUMKY iX COLiaJbHO-NICUXOJIOTIYHOI azanTalii, 0COOGHUCTICHOrO CaMOCTBEpKEHHS Ta
camoakTyasnisanii. OTpuMaHi JaHi BKa3yloTh Ha HEOOXiHICTb MOAAIBIINX JOCTi/PKeHb e)EeKTUBHOCTI PO3p06JIeHNX
iHHOBaLiMHUX MiAXOMIiB M0 IcuxoJioriyHoi pea6initanii BiicbkoBocay»k60BLiB 3 [ITCP ana mokpaiieHHs SKOCTi
iXHBOTO )KUTTS Ta COLlia/IbHOI afanTarii.

Kawowuoei caoea: crpec, IOCTTpaBMaTUYHMNA CTPECOBUIl po3/i1aJ, BillHa, KOMGATaHT, ICUX0JIOTiYHA pea6iiiTanis,
NCUXOKOpPEeKLiHHUN TPeHiHr
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Abstract

Aim. To analyse and systematise the procedural framework for the appointment and conduct of forensic
examinations in criminal proceedings, as well as the case law of the European Court of Human Rights
regarding the establishment of standards for guaranteeing human rights in the appointment and conduct
of forensic examinations in criminal proceedings. This will contribute to the development of a consistent
and unified law enforcement practice on this issue, the formulation of well-founded approaches and
proposals for improving Ukraine’s criminal procedural legislation and its application.

Materials and methods. In conducting a comprehensive study on the regulation of the procedural
framework for the appointment and conduct of forensic examinations in criminal proceedings, as well
as in determining European standards for guaranteeing human rights in the appointment and conduct of
forensic examinations in criminal proceedings, we analysed thirty-five judgments of the European Court
of Human Rights, twenty-seven decisions of the Supreme Court of Ukraine, and judicial statistics. Upon
assessing and systematising the results of the study, it is necessary to note that human rights may be
violated during forensic examinations. Such violations may occur concerning the following conventional
norms: Article 3 of the Convention (regarding treatment that degrades human dignity); Article 6 of the
Convention (regarding the right to a fair trial); Article 8 of the Convention (regarding the right to respect
for private and family life); Article 13 of the Convention (regarding the right to an effective remedy).
Results. Knowledge and understanding of the European Court of Human Rights (ECtHR) case law
determine how confidently Ukraine and its legal system are approaching European standards. According
to ECtHR statistics for 2023, the Court received a total of 34,650 applications throughout the year
(compared to 45,500 in 2022), the lowest figure in the past 10 years. Among them, 2,531 applications
were filed against Ukraine. The average number of applications per 10,000 residents is 0.41, while in
Ukraine, it is 0.56. For comparison, the number of applications per 10,000 residents in Poland is 0.5, in
Moldova - 2.6, in Belgium - 1.13, and in Estonia - 0.75. In 2023, the Court examined 38,260 applications,
of which 67% were declared inadmissible, and only 18% resulted in a judgment. That is, out of
38,260 applications, decisions were issued for 6,931. In 2022, 79% of applications were declared
inadmissible, while in 2021, the figure was 76% [1].

Conclusions. Ukrainian forensic activity must comply with international and national standards and
principles. All participants in criminal proceedings must have the opportunity to exercise their rights,
including the right to legal assistance, humane treatment, respect for private and family life, and a fair
trial. This approach must be mandatory to ensure that a conclusion from a Ukrainian expert holds the
same legal and professional weight as similar conclusions from experts in other countries. Conversely,
conclusions from experts in other countries should be admissible evidence in Ukrainian courts.

Keywords: forensic medical examination, medical examination, criminal procedure, European
standards, human rights, victim, suspect
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INTRODUCTION

According to Article 3 of the Constitution of
Ukraine, a person, their life and health, honour and
dignity, inviolability, and security are recognized as
the highest social value in Ukraine. Human rights and
freedoms and their guarantees determine the content and
direction of the state’s activities. The state is accountable
to the person for its activities [2]. Moreover, everyone has
the right to professional legal assistance, including when
appointing and conducting forensic medical examinations.
The issue of ensuring rights has been raised by more than
one generation, as emphasized by the European Court of
Human Rights (ECtHR).

Human rights violations during the appointment and
conduct of forensic examinations can manifest in various
forms, depending on the type of examination and the
object it targets. A person may be treated disrespectfully
or discriminatorily, thus violating their right to dignity.
Such violations may be observed during the conduct of
compulsory psychiatric examinations.

There have been instances of personal data disclosure
regarding individuals undergoing forensic medical
examinations, especially in cases that cause public resonance.
An examination may be conducted without adequately
informing the person about its purpose, scope, and possible
consequences. The individual may not be granted the right
to refuse the examination (except in cases provided for by
law). This can be seen in cases of compulsory collection of
samples for expert examination (biomaterials such as blood,
DNA) without explanations or a court order. Unfortunately,
experts may act in the interests of one party, falsifying the
examination results in favour of a particular party in the
criminal proceedings.

European standards for the protection of human
rights in the appointment and conduct of forensic medical
examinations in criminal proceedings are important tools
for ensuring a fair trial and safeguarding human rights in
legal systems across Europe. Furthermore, these standards
are crucial in the context of justice, as experts often play
a key role in providing the reasoning or legitimacy for
claims where they act as expert witnesses.

Guaranteeing human rights during examinations
is the foundation that ensures fairness, transparency, and
the protection of all participants’ rights. These principles
ensure proper procedure, comply with international
standards, and guarantee the respect of individual rights.
This article analyses the main principles concerning the
protection of human rights during examinations in line
with the European Convention on Human Rights and the
decisions of the European Court of Human Rights.

MATERIALS AND METHODS

To achieve the stated goal and ensure the reliability
of the obtained results, a set of general scientific and
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special methods of cognition was applied. In particular,
general theoretical research methods such as description,
comparison, analysis, synthesis, generalization, and
a systemic approach were used, which allowed the
identification of the research subject, the description of
the results of the conducted observations, the comparison
of criminal procedural legislation norms with international
law norms, and the substantiation of the conclusions of the
study. In particular, to determine European standards for
human rights guarantees in the appointment and conduct
of forensic medical examinations in criminal proceedings,
a generalization of ECtHR case law was carried out.
Special scientific methods of jurisprudence phenomena
research were also applied, namely: comparative-
legal, system-structural, and formal-legal methods. The
comparative-legal method was used in analysing the
norms of criminal procedural legislation and the European
Convention on Human Rights, as well as in formulating
conclusions regarding the main approaches to human rights
guarantees in the appointment and conduct of forensic
medical examinations. The formal-legal method was used
to analyse regulatory legal acts that regulate the content
of the Convention standards for human rights guarantees
in the appointment and conduct of forensic medical
examinations in criminal proceedings. Using the system-
structural method, the main approaches of the ECtHR to
interpreting the rules for respecting human rights during the
appointment and conduct of forensic medical examinations
in criminal proceedings were determined. These
methods were used in conjunction, which allowed for
a comprehensive and thorough study and the substantiation
of the formulated scientific conclusions and proposals.

The normative framework of the study consisted of
international law norms — the European Convention on
Human Rights [3], the International Covenant on Civil and
Political Rights [4], which guarantee the rights of suspects
(defendants) to dignified treatment, freedom and personal
inviolability, a fair trial, respect for private and family life,
and an effective remedy. The norms of the Constitution of
Ukraine [2], the Criminal Procedure Code (CPC) of Ukraine
[5], which define the principles of criminal proceedings and
the rules for appointing and conducting forensic medical
examinations in criminal proceedings, were analysed. During
the study, particular attention was paid to the analysis of
decisions by the European Court of Human Rights, which
have developed standards for guaranteeing human rights
that may be limited during the appointment and conduct of
forensic medical examinations. These include decisions such
as Mirilashvili v. Russia (2008), Salah Sheikh v. Netherlands
(2006), Saunders v. United Kingdom (1996), O ’Galloran and
Francis v. United Kingdom (2007), Bikov v. Russia (2009),
Yalloh v. Germany (2006), Funke v. France (1993), and J.B.
v. Switzerland (2001).

These decisions contain important legal conclusions,
precedents, and interpretations that form the standards
for guaranteeing human rights during the appointment
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and conduct of forensic medical examinations in criminal
proceedings. The analysis and systematization of these
decisions allow for a deep understanding of the factors
influencing human rights guarantees during the appointment
and conduct of forensic medical examinations and how this
is practically implemented in judicial decisions.

RESULTS

Forensic expert examination, as one of the means
of evidence, contributes to a comprehensive, full, and
objective investigation of the circumstances of a criminal
proceeding, leading to lawful and well-founded court
decisions [6]. According to Article 1 of the Law of Ukraine
«On Forensic Examination,» the objects of forensic
examination may include phenomena or processes that may
contain or contain any information about the circumstances
of an event [7].

The forensic medical examination is a type of
forensic examination, the essence of which is that
authorized persons (investigators, detectives, prosecutors,
investigating judges, or courts) assign the questions to
be resolved to the State Specialized Forensic Expert
Institution in the field of forensic medicine or to
a forensic medical expert/experts, who, using their special
knowledge, conduct an examination of the provided
materials and objects and produce a report, which is used
as evidence in criminal, civil, or administrative court
proceedings or criminal proceedings.

In criminal proceedings, the procedural form of
assigning and conducting forensic medical examinations
is regulated by Articles 69-72, 78, 79, 80, 238-243 of
the Criminal Procedure Code (CPC) of Ukraine and the
Law of Ukraine dated February 25, 1994, «On Forensic
Examination» [5]. In addition, the rules for conducting
forensic examinations are detailed in the following by-
law normative legal acts: the Instruction on the Conduct of
Forensic Medical Examinations from January 17, 1995,
No. 6; the Instruction on the Assignment and Conduct of
Forensic Examinations and Expert Studies from October 8,
1998, No. 53/5; the Rules for Conducting Commissioned
Forensic Medical Examinations in Forensic Medical
Bureaus from January 17, 1995, No. 6; the Rules for
Forensic Medical Determination of the Degree of Severity of
Bodily Injuries from January 17, 1995, No. 6; the Rules for
Conducting Forensic Medical Examinations (Investigations)
Regarding Sexual Conditions in Forensic Medical Bureaus
from January 17, 1995, No. 6; the Regulations on the
Central Expert Qualification Commission under the Ministry
of Justice of Ukraine and the Certification of Forensic
Experts from March 3, 2015, No. 301/5; the Procedure for
Interaction Between the Bodies and Units of the National
Police of Ukraine, Healthcare Institutions, and Prosecutor’s
Offices of Ukraine in Establishing the Fact of a Person’s
Death During Martial Law on the Territory of Ukraine from
March 9, 2022, No. 177/405/46.
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According to Part 1 of Article 69 of the CPC of
Ukraine, an expert in criminal proceedings is a person
who possesses scientific, technical, or other special
knowledge, has the right under the Law of Ukraine
«On Forensic Examination» to conduct an examination,
and is assigned to examine objects, phenomena,
and processes that contain information about the
circumstances of the criminal offense and provide an
opinion on issues arising during the criminal proceedings
and related to their field of expertise [5].

The expert presents the results of their research
in the form of an expert opinion, which, following the
provisions of Part 2 of Article 84 and Article 101 of the
CPC of Ukraine, is a source of evidence in criminal
proceedings. During the pre-trial investigation and trial
of criminal proceedings, the conclusion of the forensic
medical examination is a key source of evidence. Although
the expert’s conclusion is not mandatory for the person or
body conducting the proceedings, disagreement with the
expert’s conclusion must be justified in the relevant ruling,
decision, or verdict (Part 10 of Article 101 of the CPC of
Ukraine). One type of forensic examination is forensic
medical examination, which includes the examination of
corpses in cases of violent death, suspicion of violence, or
other circumstances that necessitate such an examination,
the examination of victims, suspects, accused persons, and
other individuals, the examination of physical evidence,
and the resolution of other issues that may arise during
pre-trial investigation or court proceedings.

According to the Instruction on the conduct of
forensic medical examinations, the following are conducted:

- Examination of corpses in cases of violent death;

- Examination of corpses in cases of suspected
violence or other circumstances that necessitate such an
examination;

- Examination of victims, accused persons, and other
individuals;

- Examination of physical evidence;

- Examination based on materials from criminal
and civil proceedings [8].

Thus, based on the object, forensic medical
examination should be divided into the following types:
Examination of the corpse; Examination of living
individuals; Examination of physical evidence.

Examinations of corpses are conducted on the
body of the deceased to establish the cause of death and
may also include the study of external signs of the body,
internal organs, tissues, and fluids, as well as laboratory
tests to detect poisons, drugs, or other substances in
the body [9, p. 61]. Examinations of living individuals
are conducted to determine bodily injuries, the nature
and severity of the injuries, and the assessment of the
effect of certain factors on the person’s body [9, p. 62].
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Examination of physical evidence involves the study of
various bodily fluids such as blood, saliva, urine, hair,
skin, etc., to determine group affiliation (DNA, blood
group), detect drugs, poisons, or other substances, and
clarify other issues [9, p. 62].

The above indicates that the objects of forensic
medical examination are: Living individuals (victims,
accused persons, and other individuals); Corpses (body
parts) of individuals; Physical evidence; Materials from
criminal and civil proceedings; Medical documentation.

The examination is conducted by an expert
institution, an expert, or experts, who are engaged by the
parties in the criminal proceedings or the investigating
judge at the request of the defence, in the cases and
manner prescribed by Article 244 of the CPC of
Ukraine, if special knowledge is necessary to clarify the
circumstances relevant to the criminal proceedings (Part 1
of Article 242 of the CPC of Ukraine).

However, the criminal procedural legislation provides
for cases of mandatory appointment and conducting of
forensic medical examinations. These cases include:

1. Establishing the cause of death;

2. Determining the severity and nature of bodily
injuries;

3. Establishing the age of an individual, if this is
necessary for determining the possibility of bringing them
to criminal responsibility, and other means cannot provide
such information (items 1, 2, 4, Part 2 of Article 242 of
the CPC of Ukraine).

According to Article 71 of the Law of Ukraine
«Fundamentals of the legislation of Ukraine on health
protection», the appointment of a forensic medical
examination is made by the person conducting the
investigation, the investigator, the prosecutor, or the
court, in the manner established by law, to resolve issues
that require special knowledge in the field of forensic
medicine. Organizational management of forensic medical
and forensic psychiatric services is carried out by the
central executive body implementing state policy in
the field of health protection [10]. In this case, forensic
medical examinations are carried out by state specialized
expert institutions on the principles of legality, objectivity,
impartiality, completeness of research, and independence.

Forensic medical examinations are conducted
based on a ruling by the investigator, inquiry officer,
prosecutor, or on the order of an investigating judge or
court. However, the compulsory involvement of a person
for forensic medical examination is carried out solely
by the ruling of the investigating judge or court (Part
2 of Article 242 of the CPC of Ukraine). According to
the provisions of Article 243 of the CPC of Ukraine, the
defence has the right to independently engage experts
on a contractual basis for conducting the examination,
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including mandatory ones. An expert may be engaged by
the investigating judge at the request of the defence in
cases and in the manner prescribed by Article 244 of the
CPC of Ukraine.

To ensure the conduct of forensic medical
examination, there may be a need to obtain samples
for expert examination. According to the decision of
the Supreme Court dated February 2, 2023, in case No.
591/2823/19, samples obtained for examination are not
evidence in the criminal case, but they contain information
that is of evidentiary value. Such information becomes
accessible and can be used in proving the facts of the
criminal proceedings only as a result of the examination.
Therefore, samples for comparative research have a special
procedural status; they are materials for obtaining new
evidence or verifying existing evidence. The samples
obtained for the examination, by themselves, do not
establish the circumstances of the case to be proved,
they are needed for comparative research during the
examination. The process of obtaining samples for
examination must comply with the following requirements:
ensuring human rights and freedoms; obtaining samples by
an authorized person in the prescribed manner; ensuring
the undoubted origin of the samples from a specific object
and their reliability; proper documentation of the course
and results of the investigative action [11]. Samples for
the examination are selected by the party of the criminal
proceedings that applied for the examination or at the
request of which the examination was appointed by the
investigating judge. If the examination is ordered by
the court, the selection of samples for it is carried out by
the court or, at its instruction, by an involved specialist.
The provisions of Art. 245 of the Criminal Procedure
Code (CPC) of Ukraine provide for the selection of
samples from things and documents and the collection
of biological samples from a person. In particular, the
selection of samples from things and documents is
carried out according to the provisions on temporary
access to things and documents (Art. 160-166 CPC), and
the collection of biological samples is done according
to the rules of conducting such investigative (search)
action as the examination of a person (Art. 241 CPC). If
a person refuses to voluntarily provide biological samples,
the investigating judge, the court, at the request of the
party of the criminal proceedings, which is considered
in the manner prescribed for temporary access to things
and documents, has the right to allow the investigator,
prosecutor (or oblige them if the request was made by the
defence) to collect biological samples forcibly [5].

European standards of human rights guarantee in
the context of appointing and conducting forensic medical
examinations in criminal proceedings are based on the
norms of the European Convention on Human Rights,
the International Covenant on Civil and Political Rights,
and the practice of the European Court of Human Rights.
Moreover, the recommendations of the Council of Europe
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regarding the provision of training for experts in the field
of human rights, the creation of independent institutions
for conducting examinations, the establishment of clear
standards for conducting examinations, and documenting
their results should also be taken into account [12].

The procedural form described above for
the appointment and conduct of forensic medical
examinations suggests that such processes may violate
human rights guaranteed by the European Convention on
Human Rights, namely the prohibition of torture (Art. 3
of the Convention), the right to a fair trial (Art. 6 of the
Convention); the right to respect for private and family
life (Art. 8 of the Convention); the right to an effective
remedy (Art. 13 of the Convention).

To ensure human rights during the appointment and
conduct of forensic medical examinations, the following
principles must be adhered to:

1. Prohibition of Torture (Art. 3 of the Convention):
Specifically, examinations conducted without respect
for the dignity of the suspect contradict Article 3 of the
European Convention on Human Rights, as seen in the case
Salah Sheikh v. Netherlands (2006), among others. Medical
intervention performed against a person’s will, including
interventions aimed at providing psychiatric assistance,
may be considered treatment prohibited under Article 3 of
the Convention. During the conduct of the examination,
proper medical assistance must be guaranteed. In cases
where accusations are based on mental and physical health
disorders, adequate medical care must be provided, and
relevant examinations must be conducted, considering the
individual’s rights [13].

For instance, in the case Yallog v. Germany on
11.07.2006, it was noted that the collection of blood or
saliva samples against the will of suspects for criminal
investigation purposes is not prohibited by Articles
3 and 8 of the Convention. However, the use of the
corresponding medical procedure must be convincingly
justified by the circumstances of the case. Specifically, the
seriousness of the alleged crime, the possibility of using
alternative methods to obtain evidence, the manner in
which the procedure was carried out, whether it caused
serious pain or suffering to the individual, whether the
person was under medical supervision, and possible
negative consequences for their health should all be
considered (paras. 70-74 and 76). Moreover, the European
Court of Human Rights concluded that the applicant’s
medical history was not collected prior to the forced
medical procedure, which involved the introduction of
emetics through his nose to obtain evidence of a crime
(drugs he had swallowed), to assess whether there were
any risks to his health from the procedure [14].

At the same time, it should be noted that references
by national courts to the case Yallog v. Germany in
arguing that the forced collection of blood samples is
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permissible «provided that a preliminary medical opinion
is obtained on the possibility of performing the forced
sample collection or forensic medical examination» are
misleading. The case Yallog v. Germany involved a much
more serious medical procedure compared to a simple
blood draw, which led to the death of two individuals in
Germany (para. 78), and thus was examined under Article
3 of the Convention, emphasizing the necessity of prior
assessment of possible health risks for the individual [14].

2. The Right to a Fair Trial. Article 6 of the
European Convention on Human Rights guarantees
everyone the right to a fair and public hearing of their case
by an independent and impartial tribunal. The right to a fair
trial is a complex requirement that includes the following
provisions: independence and impartiality, adversarial
process, equality of parties, reasonable timeframes, public
hearing, reasoned and motivated judicial decisions, fair
procedure, presumption of innocence, awareness of the
nature and cause of the accusation, the right to defence,
sufficient time and opportunities for preparing the defence,
the right to cross-examine, and the right to free legal
assistance [15, p. 176]. Some of these requirements must
also be implemented during the appointment and conduct
of forensic medical examinations. Thus, the appointment
of a forensic medical examination should be based on
sufficient justification and relevant evidence that confirms
the need for its conduct. This may concern, for example,
the cause of death or the severity of bodily injuries.
Justification for the necessity of conducting the examination
can be provided by the testimony of witnesses, victims,
results of investigative (search) actions, as well as the
medical history of the victim or suspect.

Independence and impartiality of experts require that
the process of conducting a forensic medical examination
be free from external influence or prejudice from law
enforcement agencies or other participants in the process.
Ensuring the independence of the expert helps to establish
trust in their conclusions. Ukrainian court practice and
the case law of the European Court of Human Rights
(ECtHR) emphasize that any actions or conclusions by
experts must be objective and impartial. The parties to
the case have the right to appeal the results of the forensic
medical examination in case of doubts about their legality
or adequacy.

The process of conducting the forensic medical
examination must be transparent, understandable,
and accessible for the parties involved in the criminal
proceedings. All stages of the examination must be
properly documented. The expert prepares a detailed
report, which must be accessible to the parties to
the criminal proceedings. This includes the right to
receive copies of all documents and expert conclusions.
Transparency is important, but it is also necessary
to ensure the confidentiality of the personal data of
individuals involved in criminal proceedings. This
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information must not be misused or jeopardize the
personal lives of witnesses or victims.

The expert must be ready to explain their findings
and answer the questions of the parties during the court
hearing. This facilitates better understanding of the results
of the examination and its relevance to the case.

The European Court of Human Rights emphasizes that
no coercive measures should be applied to a person to obtain
data that may be used as a basis for accusing that person. The
right not to testify against oneself, as stated, includes that in
criminal proceedings, the prosecution cannot use evidence
obtained against the will of the accused through coercion or
pressure (see Yallog v. Germany 11.07.2006; Funke v. France
25.02.1993; J.B. v. Switzerland 03.05.2001). The conclusions
presented in these cases do not mean that forced collection of
biological samples is always contrary to the Convention, but
in each case, the legality of the obtained evidence must be
verified. This assertion is based on the following provisions.
According to parts 4 and 5 of Article 42 of the Criminal
Procedure Code of Ukraine, a suspect has the right to remain
silent about the suspicion against them, the accusation, or
to refuse to answer questions, provide explanations, or give
testimony at any moment. The right not to testify against
oneself implies that in criminal proceedings, the prosecution
must substantiate its arguments without relying on evidence
obtained under coercion or pressure, against the will of the
accused (Saunders v. the United Kingdom, Bykov v. Russia).
However, the right not to testify against oneself does not
apply to information in criminal proceedings that can be
obtained from the accused through coercive powers but
exists independently of the suspect’s will, such as documents
seized by court order, breath, blood, and urine samples,
as well as body tissues for DNA analysis (Saunders v. the
United Kingdom, O’Halloran and Francis v. the United
Kingdom) [16; 17].

Biological samples from a person can be taken
without their consent only when the purpose of obtaining
such samples is not to gather evidence for the prosecution
of the person providing those samples (Yallog v. Germany
11.07.2006) [14].

In the decision of the Cassation Criminal Court
of the Supreme Court of Ukraine dated November 18,
2021, in case No. 185/6429/17, it was determined that the
collection of samples for expert examination is related
to the necessity of obtaining evidence of an objective
nature, and therefore cannot be considered a violation
of the right to remain silent [18]. Moreover, it should be
noted that the provisions of the Criminal Procedure Code
of Ukraine do not require the mandatory involvement of
a defence attorney during the collection of biological
samples. Thus, the requirement for fairness is one of
the foundational values of the legal system as a whole,
and the criminal process in particular. All actions within
the framework of criminal proceedings must adhere to
the principles of fairness and equality of the parties.
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This applies to the appointment and conduct of forensic
medical examinations as well. All participants in the trial
have equal rights to present their positions and evidence.
Adherence to the principle of fairness is a critical element
in the functioning of a democratic society and ensures
public trust in legal institutions and the justice system as
a whole.

3. Right to respect for private and family life
(Article 8 of the Convention). According to the case
law of the European Court of Human Rights (ECtHR),
personal integrity is encompassed by the concept of
«private life» protected under Article 8 of the Convention.
This right pertains to the most intimate aspects of private
life, and compulsory medical intervention, even if minor,
constitutes an infringement of this right. The ECtHR
allows the possibility of coercive sample collection for
examination, while also regulating specific conditions
and procedures for its implementation. It emphasizes that
sample collection can only be carried out upon the order
of an authorized official, and it must be performed by an
accredited doctor, who is entitled to refuse to conduct
the analysis for exceptional medical reasons. Similar
requirements apply to national legislation (Case X and Y v.
Netherlands dated July 10, 2018) [19].

4. Right to an effective remedy (Article 13 of the
Convention). All participants in criminal proceedings
have the right to adequate legal assistance. The ECtHR
has repeatedly emphasized the importance of respecting
human rights during the appointment and conduct of
expert examinations, particularly that restricting the
defence’s access to expert conclusions infringes the
principle of a fair trial (Case Mirilashvili v. Russia (2008))
[20]. Moreover, participants should have the opportunity
to access qualified experts to verify the findings of
forensic experts. This allows the parties to challenge or
confirm an expert’s conclusions, which are crucial for
a fair trial. The parties should be informed of all aspects of
the forensic examination and its results. If there are doubts
about the impartiality or professionalism of the forensic
expert’s work, the parties may request the appointment
of another specialist or conduct their own independent
evaluation. Adhering to the aforementioned rules and
principles in the appointment and conduct of forensic
medical examinations ensures scientifically substantiated
conclusions within the judicial process, fosters trust in
the justice system as a whole, and, most importantly,
upholds the constitutional rights of individuals involved in
criminal proceedings.

CONCLUSIONS

Ensuring human rights during the appointment
and conduct of forensic medical examinations is crucial
for the objective and fair administration of justice.
All participants in criminal proceedings must have the
opportunity to exercise their rights, including the right to

127



MEZIMYHE ITPABO

legal assistance, humane treatment, respect for private and
family life, and a fair trial.

To ensure the objectivity of the results, forensic
medical examinations must be conducted by independent
and qualified specialists who are not influenced by external
factors. Experts must adhere to high ethical standards in
performing their professional duties, as defined in the
Code of Ethics for Forensic Experts, while respecting the
rights of participants in pre-trial investigations and judicial
proceedings [21, 22, 23]. Successful forensic medical
examinations at a high level of professionalism and
adaptation to new legislative and human rights practices
require continuous professional development for experts
and participation in scientific and practical conferences and
seminars. It is crucial that all stages of the forensic medical
examination process are transparent, and that the parties
have appropriate access to results and findings, enabling
them to effectively protect their rights and legitimate
interests. In turn, the parties must have the opportunity to
challenge expert conclusions, which contributes to ensuring
fairness and the quality of the obtained results. Equal access
to resources and information regarding the conducted
examination must be ensured for all participants in criminal
proceedings. The use of modern methods and technologies
during forensic medical examinations is essential for
obtaining reliable results in line with international
standards. There is a need for monitoring and evaluation
systems for the activities of bodies and institutions
conducting forensic medical examinations, to ensure their
alignment with human rights standards and principles.

Compliance with these requirements will contribute
to the transformation of the justice system in Ukraine and
guarantee the protection of the rights of all participants
in criminal proceedings when appointing and conducting
forensic medical examinations.

Prospects for further research. The development
and improvement of legislative acts concerning the
mechanisms for appointing and conducting forensic medical
examinations should focus on integrating European norms

and standards into Ukrainian legislation. This will ensure the
respect of human rights and fundamental freedoms during
the administration of justice in general, and the appointment
and conduct of forensic medical examinations in particular,
preventing any limitations or violations of those rights.
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Pe3rome

€BPOMENCHKI CTAHOAPTU FAPAHTIA MPAB JIFOAWHN NPU MPU3HAYEHHI TA MPOBELEHHI
CY0BO-MEANYHOI EKCMEPTU3U Y KPUMIHANILHOMY NPOLIECI

Okcana [0. Xa6no, MaHHa M. CtenaHoBa, Onbra B. Pumapuyk, OkcaHa I'. Ctpenbyerko, Muxaino f. HukoHeHko,
Anppin M. LLiknapexko

HaujoHanbHa akagemis BHyTPiLLHiX cnpas, M. Kui, YkpaiHa

MeTta. AnHani3z Ta cucTeMaTu3alis mnponecyanbHoi ¢GOpMH NpPU3HAYEeHHS Ta MpPOBeAEeHHS CyJ0BO-MeJUYHOL
eKCIIepTU3M Y KpUMiHaJIbHOMY Ipolieci, NpaKTUKH EBPONENCHKOT0 CyAy 3 MNpaB JIOAWHU IOAO0 BHU3HAYEHHS
CTaH/JApTIiB TapaHTyBaHHA MpaB JIOJWHYU INpPU INpPU3HAYeHHI Ta MNpOBeJeHHi CyA0BO-MeAUYHOI eKCIepTU3U
y KpUMiHaJbHOMY MpOBAaKeHHi, 110 COpUATHMe 3ab6e3nmedeHHI0 (OpPMYyBaHHs ycTajJeHol Ta YHidiKoBaHOI
[PaBO3aCTOCOBHOI MPAaKTHMKM 3 IbOr0 IHUTAHHfA, BHUPOGJEHHIO OOGIPYHTOBAHMX MiJXOAIB Ta MNPONO3UILiH
3 BJJOCKOHaJIeHHsI KPMMIiHaJbHOTO NPOLeCyaJIbHOI0 3aKOHOABCTBa YKpaiHU Ta IPAKTHUKU MOT0 3aCTOCYBaHHA.
Marepianim Ta MeToAM. [lpu npoBeJleHHI I'PyHTOBHOTO JOCJi[)KEHHSl IIOAO0 perJlaMeHTalil NpolecyaJbHOL
dopMH TNpH3HAYeHHs Ta NPOBeJEeHHS CYA0BO-MeAUYHOI eKCHepTHU3U y KpUMiHaJbHOMY Mpolieci, BU3HAYeHHS
€BponeNcbKUX CTaHJAPTIB rapaHTiN NMpaB JIOJWHU IPU NIPU3HauYeHHi Ta MpoBeJeHHi CYA0BO-MeAUYHOI eKCIIepTU3H
B KPUMIHQJIbHOMY Hpolieci HAMU NpPOaHali30BaHO TPUALATb I'AThb pilleHb EBPONEHCHKOTO CyAy 3 NMpaB JIIOAHWHY,
ABaJUATh ciM pimieHb BepxoBHoro Cyay YKpaiHU Ta Ccyf0By CTaTHMCTHUKY. [lin 4ac onmiHooBaHHA Ta cucTeMaTu3aLii
pesy/abTaTiB JOCHAIJKEeHHs CJiJ, 3a3HA4YUTH, IO IpaBa JIAWHU MOXYTb IOPYIIyBaTHUCA y Npoleci NpoBeJeHHH
CyAOBUX eKcrnepTus. Taki MOpyLIEHHSI MOXYTb CTOCYBaTHC TaKUX KOHBEHLIMHUX HopM: cTtaTTi 3 KoHBeHIil
(B YacTHHI NOBOXKEHHS, 1110 IPUHKYE TiJHICTD JI0AUHU); cTaTTi 6 KoHBeHL i (B yacTUHI MpaBa Ha cpaBeJJUBUI
cyn); crarti 8 KonBeHuii (mpaBo Ha moBary Ao MpUBaTHOTO i ciMeiiHoro »utTs); ctarti 13 KoHBeHuii (mpaBo Ha
edeKTHUBHUM 3aCi6 MPaBOBOro 3aXHUCTY).

Pe3ynbraTH. 3HaHHA Ta PO3yMiHHA CyZOBOi MpaKTHKH EBpomelcbkoro cyay 3 mpaB jmoguHu (ECIIJI) Bu3HauaE,
HAaCKiJIbKY BIIEBHEHO YKpaiHa Ta ii mpaBoBa chcTeMa HaOGJIMKAKTHCS 10 EBPONEHChKUX CTAaHAAPTIB. 32 CTATUCTUKOIO
€CILJI 3a 2023 pik, npoTsaroM poky o Cyay Haziimuio 3araioMm 34 650 3asB (y nopiBHsHHI 3 45500 y 2022 poui),
110 € HAMHMKYMM NOKa3HUKOM 3a ocTaHHi 10 pokiB. Cepen Hux 2 531 3asBa 6yJa mojaHa npoTu Ykpainu. CepefHs
KisbKicTb 3aB Ha 10 000 memkaHLiB ctaHoBUTH 0,41, Tozi ik B YKpaiHi Leil noka3HUK - 0,56. [l NOpiBHSAHHSA:
y Honbwi - 0,5, y Moagosi - 2,6, y Besbrii - 1,13, B EctoHnii - 0,75. Y 2023 poui Cya po3risinyB 38 260 3asB, 3 SKUX
67% Oysio BUSHAHO HEMPUHHATHUMHY, a Jinnie 18% 3aBepurusucs BUHeceHHAM pimeHHs. To6To 3 38 260 3aaB 6ys10
yxBaJsieHo 6 931 pimeHHs. Y 2022 poui 79% 3asB 6y/10 BUSHAHO HENMPUUHATHUMHY, ay 2021 poui-76% [1].
BHCHOBKHU. YKpaiHCbKa Cy[0BO-e€KCIlepTHAa [AiflJIbHICTb NOBHHHA BiJNOBiJaTU MiDKXHApOAHUM | HalliOHaJbHUM
CTaHJAapTaM Ta NpUHLUUNAM. Bci ydyacHUKM KpHUMiHa/IbHOTO NMPOBaJKeHHS MOBUHHI MaTH MOXJIUBICTb peasisanii
CBOIX NpaB, 30KpeMa i MpaBa Ha NpaBHUYY JOIOMOrY, FiiHEe MOBOJXKeHHs, Ha MOBary A0 NPUBATHOTO i ciMelHOTrO
XKUTTA Ta CIpaBeJJuBUH cyy. Takuil migxisg noBuHeH 6yTH 060B’SI3KOBUM, 1100 BUCHOBOK YKPAIHCbKOr'O eKcIepTa
MaB OJHAaKOBY HOpUJWYHY i paxoBy Cuy y NOpPiBHAHHI i3 aHaJOTiYHMMM BHCHOBKaMH €KCIepTiB iHIIMX KpaiH,
I HaBIIaKH, CK/IaJleHI BUCHOBKH €KCIlepTaMHM iHIIO0] KpalHM NOBUHHI MaTH CUJIy JJOKa3y AJi yKPalHCbKUX CY/iB.

Katouosi cioea: cynoBo-MeAuYHa eKcnepTH3a, MeJHMYHe OCBiJyBaHHS, KpUMiHa/IbHUM MpoLec, EBPONEenchKi
CTaHJapTH, NpaBa JIAUHY, IOTEePIiINH, NiA03pIOBaHNHA
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CYYACHI OCOBNKMUBOCTI ENIAEMIYHOI O NMPOLIECY M'ENATUTY

A'Y BIHHULbKIA OBNACTI

Omutpo B. Maniii', IpuHa . Manin', Onexa O. BoitHanosuy', Mapis O. LocTaubka?

'BiHHMUbKMI HavioHanbHuin MeauyHuii YriBepeuTeT im. M. |. Muporosa, M. BiHHuus, Ykpaita
2BiHHMLbKMA MeaunyHWit haxoBuit konemx im. akaa. [. K. 3abonotHoro, M. BiHHMUS, YkpaiHa

Pe3rome

MeTta. MeTo LBOro JOCHIIKEHHS € OLIHKA emiJeMioJIoriyHol cHTyalil i3 3axBOpPHOBaHICTIO Ha
BipycHu# renatut A (HAV) y BinHunbkii o6sacti 3a nepiog 1964-2024 pokiB, a Takok GopMy/Ir0BaHHS
peKoMeH/Jallii LI0/I0 YAOCKOHAJIEHHsS CHUCTEMU MNPOQIJIAKTUYHUX Ta NPOTHENiZEMIYHUX 3ax0AiB, sKi
MOXYTb CIPHUSATH 3HWKEHHIO PiBHS 3aXBOPIOBAHOCTi B MaliGy THHOMY:.

Marepiaiu Ta mMeToAU. J[oC/iP)KEHHSI CNIUPAETHCA HA aHaJi3 CTAaTUCTUYHMUX JAHUX 3aXBOPIOBAHOCTI
Ha HAV y BinHunbkii o6sacti 3a 60 pokiB. BukopucraHo emnifieMiosIoriyHi, cCaHITApHO-CTaTUCTUYHI Ta
CEepoJIOTiuHI MEeTOAM AJSl OLiHKM 3aXBOPIOBAHOCTI Ta BUsABJIEHHs (pakTopiB pu3uky. Kpim Toro, Gysnu
NpoBeJeHi JocaiKeHHsI Ha BUSIBJIEHHS CEPOJIOTiYHUX MapKepiB y rpynax pusuKy AJs BUBYEHHS PiBHSA
iMyHiTeTy cepej HacesieHHA. Jlyig aHasi3y JaHUX BUKOPHUCTOBYBAJIMCA METOAU NOPIBHAHHA JUHAMIKU
3aXBOPIOBAHOCTI 110 POKaX 3 YpaxyBaHHSM COIia/IbHO-EKOHOMIYHUX Ta MirpaliiHux GpakTopiB.
Pe3ysnbTaTH. BCcTaHOBI/IEHO, 1[0 CIOpPAJU4Hi Cnajaxy remnatuty A y BiHHuIBKIHA o6Jsacti moB’s3aHi i3
3arajJibHUMU COL{ia/IbHO-eKOHOMIYHUMU yMOBaMHM, 30KpeMa, i3 piBHEM [0XOAiB HaceJieHHs, CTaHOM
iHppacTpyKTypH Ta JOTPUMaHHAM CaHiTapHUX HOpM. KpiM TOro, BaX/IMBY poJib BifjirpaloTh MirpaninHi
MPOIECH, OCKIJIbKM 3HAaYHA YaCTHMHA BUNA/KiB 3aXBOPIOBAaHHS PEECTPYETHCS cepef, 0Cib, SAKi HEl0JaBHO
MOBEPHYJIUCS 3 IHIIUX PETiOHIB, /e CIOCTEePIraeThCs BUIUK piBeHb emifieMiuyHOl HeGe3neku. BusBieHo
KOJINBaHHSI PiBHS 3aXBOPIOBAHOCTI B Pi3HI pOKH, 30KpeMa MiZBUILeHHA 3aXBOpPOBaHOCTI y 2023 poui,
110 YAaCTKOBO 3yMOBJIEHO IOTipLIeHHAM CaHIiTapHOI CUTYyalil B perioHi, HeJOTPUMAaHHAM Tiri€eHiYHHUX
CTaHJAAPTIB Y TPOMa/ICbKUX MICIIfIX, a TAKOX 361/IbIIEHHSIM BHYTPIiLIHbOI Mirparii.

BucHoBKM. /lociipkeHHSI MiATBepAUJIO HEOOXiAHICTb y/JOCKOHAJIEHHS €Mi/leMioJIOTiYHOro HarasAy Ta
MOHITOPHUHTY, a TAKOX BIIPOBa/PKeHHs Oi/bIl e(EeKTUBHUX 3aX0/liB NPOQITaKTUKHU, TAKUX SIK PO3LIHpPEHI]
MpOTrpaMH IelJIeHHs CepeJ Bpa3/MBUX rpyn HacesjeHHs. Oco6JyiMBa yBara NOBUHHA OYTH HpHUZiIeHA
JITSIM Ta 0co6aM, IKi IPOXKHUBAIOTh ¥ 30HAX BUCOKOTO PU3UKY 3apakeHHsl. BUCOKHUII piBeHb cepoJIoTivyHOT
MOIIUPEHOCT] cepesi JOPOCJOTO HaceJleHHs BKAa3ye Ha BiACyTHiCTh iMyHiTeTy B 6ijnbuIocTi AiTed, 1o
MiIKPECJIE HEOOXiHICTh MOCUJIeHOI MPodiIaKTUKKU 4Yepe3 BaKIMHAIiIO, 1106 MONepeUuTH MOXKJIUBI
emnifieMii B Malil6y THbOMY:.

Knawuoei csaoea: BipycHMII remaTHUT A, emigeMioyioriyHUil Hamifgj, BaKIMHaIifA, cepoJoriyHa
NOILIMpeHicTh, NpodiaKTHKa, caHiTapis, conialbHO-eKOHOMiYHi ¢paKTOpH, Mirpanis

BCTYN

[Mpobnema BipycHoro remaruty A (HAV), Ha
JaHUH MOMEHT, € JIOCHTh aKTyaJbHOIO, 10 O00yMOBJIEHO
LIMPOKMM TOUIMPEHHSM Iii€i iH(eKuii y cBiTi, B TOMY
yucni B YKpaiHi, ii coliagbHO-eKOHOMIYHMM 3HA4YEHHSIM,
BHCOKOIO 3aXBOPIOBAHICTIO HE TUTBKH JIITCH, a i TOPOCIIHX,
XapakTepHUMH ~ eMiJIeMIYHIMHU  CllajlaxaMH, HasiBHICTIO
pi3HMX KIIHIYHUX (OpPM Ta MOXJIMBICTIO 3aTSHKHOTO

132

Ta TSDKKOTO Tepediry, a TakoX BiACYTHICTIO B YKpaiHi
IIMPOKOi TIAHOBOi BAaKIIMHAIII HACEJICHHS 32 HasABHOCTI
JOCTYITHIX BHCOKO iIMyHOT€HHHX BakiuH [1, 2, 3].

OcTtaHHIM 4acoM i3 Ipo0IIeMOI0 BipyCHHUX I'€NaTHTIB
3iTKHYynucst Minbitonn moneit. BOO3 mnosigomisie mpo
noHan 100 minplioHiB BunankiB iHgikyBanHs HAV, mo
HIOPIYHO TPU3BOAUTH 10 NpuOIM3HO 1,5 MijbHOHIB
KJIIHIYHUX BUMAJKIB renarury [4, 5].
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BcecBiTHill neHb 0oporsOu 3 rematutom y 2023
p. mpoBomuBcst BOO3 mig raciom «OmHE XKHUTTS — OfHA
HeviHKay, 100 MiIKPEeCIUTH BaXIIUBE 3HAUCHHS NEYIHKU
JUIS 37I0POB’Sl Ta SIKOCTiI XKHTTS, a TAKOX HEOOXITHICTh
pO3LIMPEHHsT MaciiTalbiB MpOQUIAKTUKH, AiarHOCTHKH
Ta JIKYBaHHS BIPYCHHMX TI€NATHTIB JJIsl TOIEpEeHKESHHS
3aXBOPIOBAHb IEYIHKH Ta JOCATHEHHS METH 3 eTiMiHAIll
remnatutis 10 2030 poky [6].

VY Tol xe dYac BiIOMO, IO 3aXBOPIOBAaHICTh Ha
HAV y nonynsuii xopeintoe i3 comianbHO-eKOHOMIYHUMHA
0COOIUBOCTAMM, TAaKMMH SK JOXiJ, LI[IJIbHICTH >KHUTIA,
JNOTPUMAaHHS CaHITAPHO-TITI€HIYHUX HOPM Ta SKICTh
Bomu. Tomy crpaexHs gactotra HAV moxe y 3-10 pazis
MIEPEBUIYBAaTH 3apPEECTPOBAHUN piBeHb [7] 1 BakKo
MJJaBaTUCS OI(HI, OCKUILKH HEMAa€ €IUHUX BHMOT
oo #oro peectparii, a crenudigHOI (€TIONOTIYHOI0)
JarHOCTHUKOIO OXOIUICHO Mi3€pHO MAJIO BHIIAKIB.

MoxHa ommcatd pi3Hi Momem  iH(IKyBaHHS
HAV, xoxHa 3 SKHX Ma€ XapakTepHi BiKOBi mpodimi
nommpeHocti  aHTH-HAV  Ta  3aXBOpIOBaHOCTI  Ha
remaTuT A, 3yMOBIIEHI MEpeBaKalOYMMHU EKOJIOTIYHUMHU
(ririeHivHMMH ~ Ta  CAaHITAPHUMH) Ta  COMIiaJbHO-
eKOHOMIYHUMH yMoBaMu. OnHaK CTa€ BCE CKIIAIHIIIE
pOOHTH y3araJbHEHHS IIOA0 €HAEMIYHOCTI B KpaiHax, II0
PO3BHMBAIOTHCS, OCKUIBKH MOZEII MOIIMPEHOCTI iHGEKIil
HAV pi3HATBCA MiX perioHaMu BCepennHi KpaiHu 1 Mix
couiaTbHUMH BepcTBamu. KpiM Toro, maHi 4acTo BiACyTHI
abo 3acrapinm.

Enpemiunicte HAV  knacudikyerbcs sSK HU3bKa,
CepelHsl Ta BUCOKA Ha OCHOBI CEPOJIOTIYHOI MOIIMPEHOCTI
antu-HAV IgG (<15%, 15-50% ta >50%) [8].

Bucoka cepornoriuHa  TONIMPEHICTH  O3HAYae,
mo OUTBIIICTh HaceNleHHs Mae imyHiTeT 1o HAV [9].
Y KpaiHax, WO pPO3BHBAIOTHCS, BKIOYA0YH A3ilo,
Adpuky Ta IliBneHHY AMepHKY, CBiIUEHHsS HEepeHECeHOl
iHQeKmii TpakTUYHO TMOBCIOAHI. HaBmakw, piBeHb
iH(QIKyBaHHS € HHU3BKHUM y PO3BHHEHHX KpaiHaX, TaKUX
sk CIIA, Kanama Ta €Bpoma. I'pynu BHCOKOTO PH3HKY
B IHX pErioHax BKIIIOYAIOTh CIHOKWBAdiB 1H €KIIHHAX
HApKOTHKIB, TOMOCEKCYaIICTiB, JTIOACH, 0 MMOJOPOKYIOTH
0 CHOCMIYHUX pETiOHIB, Ta WICHIB 130JbOBAaHMUX
yTpyNoBaHb, TAKUX AK OyIWHKH AJS JIIOAEH IOXHIIOTO
BiKy, Tommo [10].

JocnimkeHHs CepOJIOTri4HOT HOLIMPEHOCTI
NOpoTSroM 0ararboX pOKIB IpoBomwivcs B SIMOHIi:
3arajibHa cepojoriyda mnoumpeHicte HAV  3Husmnacs
3 96,9% y 1973 pori mo 12,2% y 2003 pori. 3Beprae Ha
cebe yBary 1 Toi (hakT, 110 COPUAHSTIMBICTS HACCICHHS
mopivHo 3pocrana [11].

3 1999 poky B pedkux KpaiHaX, BKJIIOYAIOUU
[TiBnenny Asito, Jlaruaceky Awmepuky Ta €Bpory,
CIIOCTEpIra€eThCs  3HIDKEHHS ~ 3aXBOPIOBAHOCTI  Ha
iHdexknito HAV depes noninmenHs caHitapii Ta IIaHOBOT
BaknuHarii. [{e mpu3Beno 10 BUIIOT 9acTOTH iH(IKYBaHHSI
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BIpyCOM rematuty A cepel JOpocCioro HaceieHHs [12,
13, 14, 15, 16, 17]. 3mimeHHs BIiKOBOi IPYIH, B SKiif
BiZIOyBaeThcsl iHIKYBaHHS renarutoMm A, y Oik HiUTTKIB
Ta JIOPOCIIMX MOCUIINIIO YaCcTOTY BHIIA/IKIB 3aXBOPIOBAHHS,
mo  nepebiraloTb 3 BUPAKEHUMH  KIIHIYHUMH
CHUMITTOMaMH, OCKIJIbKH JUTsYa 1H(EKIIs BIpyCy rernaTuty
A 3a3Buuaii mpotikae 6e3cumnTomHo [18, 19].

Y Toif e uac, 3 MOMEHTY TIOSBH BaKLUUHU
IpOTH Bipycy Trematuty A, y KpaiHax €Bporeicbkoro
Corosy CIIOCTEPIraeThCs 3arajibHe 301TBIICHHS
YacTOTH 3apeECTPOBAHMX BHUMAAKIB remaruty A [20].
Y CIIIA, 3rigHO 3 TPOBEICHUM MOCHTIIKSHHIM, TaKOXK
MPOAEMOHCTPOBAHO 3POCTaHHS YaCTOTH TOCHiTalli3amii
cepen iHQiKOBaHMX BipycoM rematuty A o0ci0, o €
HACIIZIKOM BHIIOTO BICOTKA CHMOTOMATHYHOI iHQEKIil
cepel JOPOCIIOTo HACETICHHS 32 OCTaHHE NeCATIIITTA [21].
Le siBumIe BimoMe sIK «IapagoKc pU3UKY renatuty A» [9].

Buxnukae inTepec  omyOmikoBanuit y 2021
pomi anamiz G. Cao Ta cmiBaBTOpiB, 10 0a3yeThCs Ha
JOKJIaHUX JaHWX TPO 3aXBOPIOBAaHICTh Ta CMEPTHICTH
Bi remaTuty A 3 JOCHIDKEHHS IIOOAJBHOTO TATaps
xBopo0O (Global Burden of Disease (GBD) Study) 2019
POKy. Y 1IbOMY IOCHIJDKCHHI OIiHIOBaJacs Tio0aapHa
KapTHHA, JOBIOCTPOKOBI TEHIEHII Ta perioHaJbHI
BIIMIHHOCTI y 3aXBOPIOBAaHOCTI Ta CMEPTHOCTI BiJ
rernaruty A 3 BUKOPUCTaHHSM MOCT(AKTyMHOTO aHawi3y
nmaanx GBD 2019 poky. Y BCcrOMY CBITI CTaHIapTH30BaHi
3a BIKOM TOKa3HUKHU 3axBoproBaHocTi (ASIR) Ha remarut
A 3aymmmanucs ctabimpauMu 3 1990 mo 2019 pik, Tomi
SIK  KIJTBKICTh BHUIAJAKIB 3aXBOPIOBAHHS 301IbIIMTIACS.
ABTOpH TOBIJOMJISIIOTE MPO  301IBIIEHHS  KiJTBKOCTI
BHITAJIKIB 3aXBOPIOBaHHS Ha rematutT A B mepiox 3 1999
mo 2019 pik ma 13,90%: 3 139,54 mum y 1990 pomi
mo 158,94 mua y 2019 pomi. YV Toit xe dWac KUIBKiCTh
BHITAJKIB CMEPTi BiJ TematuTy A 3HHU3WIAcAd Ha
63,61% — 3 10,79 tnc. 1990 poxy mo 3,93 tumc. 2019
POKy. AOCONIOTHA KiJIbKICTh BHUMAAKIB 3aXBOPIOBAHHS
Ha renatuT A B IHmii (30,39 mmH) Ta Kutai (19,37 muH)
CKJana MpuOIM3HO TPETHHY BUIAJKIB 3aXBOPIOBAHHS Ha
rematuT A y cBiti (158,94 muH) y 2019 pomi. Kpainamu
3 HAMOIIbII BUPaKEHUM 3POCTAHHSM KUIBKOCTI BUTIAKIB
3axBoproBaHHA Ha rematut A ctamu Karap (323,67%) Ta
Adranicran (246,45%) [3].

3apeecTpoBaHa  3aXBOPIOBAHICTh HAa  TEMATUT
A B Crnonyuenux Illtatax HeyXWIbHO 3HIKYyBajiacs,
i B 2014 poui Oyno 3apeectpoBaHo Bchoro 1239
CUMITOMATUYHUX BUMaakiB. OJHAK, SKIO B3ATH [0
yBard HeA0OoO0IiIK Ta 0e3CUMITOMHY iH(eKIito, To y 2014
poti 0yno 3apeecTpoBano 0nu3bpko 2500 HOBHUX BHITAIKIB
3apaxkeHHs.. OCTaHHIM YacoM KUIBKICTh 3apeecTpOBaHUX
BUNAJKIB TPoxu 3pocia, 1o 2007 y 2016 pomi, i B Tomy
poui Oyno 3apeectpoBaHo Omu3pko 4000 HOBHX
BHIIAJIKIB 3apaxkeHHs. L{s 3miHa Hacammepen moB’s3aHa
3 JICKUTBKOMAa BEIUKUMH CIHaJlaxaMH, sIKi HaifgacTime
TI0B’sI3aHi 3 IMIIOPTHUMH TIPOAYKTaMH XapuayBaHHs [3].
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Bapro 3asnauymrtu, mo 3a octanHi 10 pokiB Oyso
3apeecTPOBAHO KiJIbKa CIIajaxiB [0 BCbOMY CBITY.

3okpema, y 2016 poui y Cnomyuenux Ilrarax
Oyno 3apeectpoBano Omm3pko 2000 Bumankis HAV [22]
CDC i FDA poscrmigyBamu nBa Benmki cnamaxu HAV
Yyepe3 CIIOKHMBAHHS 3apaXCHHMX IPOAYKTIB XapuyBaHHS
(momymwmui, imMmoproBaHoi 3 €runrty, i TpeOiHIIB
3 @ininmin). [lepmmii cmanax oxomme 134 ocobwu, aBOE
3 sKkuX OyIld TOCHITaNli30BaHi, TOAI SIK APYTHHA crajax
3agenuB 292 mamieHTd, 94 3 SKUX OyJNM TOCIiTaNi30BaHI
[23, 24].

bruspko 223 BunaaKiB rematuTy A BUSBWIIM i 4ac
cnaimaxy HAV y Kepani. byno BcTtaHoBieHo, 1o piBeHb
3aXBOPIOBAHOCTI OyB HAaWBHINUM Cepel BIKOBOI IPYIH
16-30 pokiB (1,44%). MoxJIHUBUM KEpEIIOM CIaaxy
Oyiga DKa/Boma 3 TOTENIO, IO HEM[OAABHO BiIKPHBCS
B IbOMY paiioHi [25]. B iHmOMYy MOCHiIKEHHI aBTOpH
noBigoMwin mpo cnagax HAV y paiioHi MemudHOoro
konemky B Kotrasmi [26]. Ille oawH cmamax rocTporo
rematuty OyB 3apeecTpoBaHuii Ha miBaHi [Hmii. Ycsoro
Oynmo omucaHo 45 BHIAJIKIB, KepenoM Oylo BH3HAYCHO
3a0pyIHEHHS BOJIOTIPOBIAHOT BOIU 31 CBEPAJIOBHHH [25].

o crocyerbest Ykpainu B nitoMy Ta BiHHHIBKOT
obnacti i Micrta BiHHMIIA B TOMY YHCIIi, TO TYT BiJIMIi4a€ThCS
CTiiKa TEHJEHIsI 10 3HIDKEHHS PIBHS 3aXBOPIOBAHOCTI
Ha HAV, onHak NepiogW4HO pPEECTPYIOTHCS HE TUIbKH
CropaJ4Hi BUNaJKH i€l iHdeKuii, a i cranaxu.

3aramom VkpaiHa BiTHOCHTBCS JO PETiOHIB i3
CepedHiM piBHEM 3aXBOPIOBAHOCTI, aJileé IOIIUPEHICThH
rematuty A (HAV) Ha Ttepuropii VYkpainm Bapitoe
3aJIe)KHO BiJ perioHy. 3a mammMu LleHTpy rpomMaachkoro

(B abc. ymc. Ta IHTCHCHBHUX NoOKa3Hukax Ha 100 Tuc.
HaceneHHst): 2021 p. — abc. 398, inrencuBHuii — 0.95;
2022 p. — abc. 281, inrencuHmit — 0,68; 2023 p. —
abc. 1050, inTencuBHuit — 2,56. 3okpema, y BiHHUubKiN
o0JlacTi 3aXBOPIOBaHICTh Ha TemaTUT A  cKiajgaia
(nmokaznuk Ha 100 Tuc. HaceneHHs) 3a 2021 p. — 0,26; 3a
2022 p.—0,26; 32 2023 p.—24,21 [27].

BaxmuBo BiI3HAYMTH, IO CTAHOM Ha JHMCTOIAJ
2024 poky cuTyallis i3 3aXBOPIOBAHICTIO Ha BipyCHUI
rermatut A B YKpaiHi 3aJIMIIA€THCS BITHOCHO CTaOLIBHOIO,
X042 OHOBJICHHSI JAHUX 1€ MOXKE OyTH.

META

CamMe TOMy, METOIO POOOTH CTaja emijeMiooriuHa
XapaKTepUCTUKA 3aXBOPIOBAHOCTI Ha renarur
A HacenenHst Binnunpkoi obnacti Ykpainu B jaHuil 4ac
Uit GOpPMyBaHHS IPOMO3MIINA MO0 YIOCKOHAICHHS
cucteMH PO ITAKTHYHUX Ta MPOTUETIIEMIYHUX 3aXO0IiB.

MATEPIANA TA METOOU

JlocmikeH s MPOBOMITA 33 JAHUMHU CTATUCTUYHOTO
o0ITiKy 3axBoproBaHOCTI y BiHHHMIBKi# obmacti. Meromam
JNOCTI/DKeHb, SKI  3aCTOCOBYBAJH:  CIIiIEMiONIOTi9HHH,
CaHITAPHO-CTATHCTUIHUIA, CEPOIOTTYHMIA.

PE3YJIbTATH

3axBoproBanictb Ha HAV 'y Binnupkiii obnacti
XapaKTEePH3y€EThCS  CIIOPAAMYHICTIO, 3  MEPIOIUIHHUMHU
migiioMamMd Ta cragaMd. B OCTaHHI POKH PEECTPYIOTHCS
HaWHWKYI PIBHI 3aXBOPIOBAHOCTI 33 BECh Yac CIIOCTEPEKEHHS

, N . . . .
310pOB’  YKpaiHM, 3aXBODIOBAHICTb HACENEHHA Ha 54 GaraTopiuHO ~IMHAMIKOKW 3axBoproaHocti HAV,
BIpyCHH renatut A 1o Vkpaii cranoBuia 3a 12 MiCAIIB  pouppatoun 3 1964 poky (Puc. 1).
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Pucynok 1. KinbkicTb miarBepaxennx sunaakis HAV y Binnunskiii o6aacti y 1964-2024 pokax.
[Micns miky, o OyB Biamidenuit y 1995 poui (8348  pokiB, Tpumanacs B Mexax 37-77 BumanmkiB Ha

Bunanakie, 441,8 ma 100 THC. Hac.), 3aXBOPIOBaHICTh Ha
TepuTopii obnacti 3HM3WIacs Ta, mpotsroM 1998-2005
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100 tuc. nac. (639-1361 Bumaakie HAV). 3 2006 poky
NPOJOBKHUIACH CTiMKa TEHICHIISl 10 3HWKEHHS pIBHS
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3axBoproBaHocti HAV  cepex HacenmeHHss — oOmacTi
3 KOJIMBAaHHSAMH B OiK He3HauHOro 3poctanHs y 2017 Ta
2019 pokax (Puc. 1).

IIpn 1wpOMY, cCiim BIAMITHTH, OO0 Ta KUIBKICTH
BunaakiBe HAV, sxa peectpyBamacs MpOTSITOM OCTaHHIX
3-x pokiB (2020-2022 pp.) Ta 3a 9 micsui 2023 poky, He
XapakTepHa U HAaIllOTO PETioHy.

3HW)KEHHST  3aXBOPIOBAHOCTI Ha  rematur A
B 2020 Ta wactkoBo B 2021 pokax MOXKHA IIOSICHUTH
BIPOBA/UKCHHAM  JKOPCTKHX  KapaHTHHHUX  3aXOHiB
yepe3 nanaemito COVID-19. 1li oOMexeHHS CYTTEBO
CKOPOTHJIM COL[IaJIbHI KOHTAKTH Ta MOIIUPEHHS 1H(EKIIH,
L0 [PUPOJHO BIUIMHYJIO Ha 3arajibHy emijeMioNoriuHy
kapruny. Opnak y 2022 poui, HMOBIpHO, 3HM)KEHHS
3aXBOPIOBAHOCTI  OyJ0  MOB’si3aHE 3 [OYAaTKOM
MOBHOMAcHITaOHOT BiHH, IO CIPUYMHWIIA MAacIITaOHY
MITpaiilo HaceleHHs sK BCEepeIuHI KpaiHu, Tak 1 3a
i mexi. BoeHHi nii TakoX MpU3BENU [0 MOTIPUICHHS
CHCTEMH MOHITOPMHTY Ta peecTpauii iH(peKuiiHol
3aXBOPIOBAHOCTI Ha TJIi 3arajbHOI HECTAOLIHHOCTI.

Taka cuTyalis YCKIQTHIOE TOYHHH KOHTPOJIb Ta
OIIIHKY peaJIbHOI eMiJeMIiONIOTIYHOT CHUTYyallil, OCKUIBKH
6araro BUMAJKIB MOIJIH 3QJTHIIATHCS HE 3aPEECTPOBAHUMHU
4yepe3 0OMEXeHI PEeCypCH CHCTEMH OXOPOHHU 3I0POB’S Ta

250

=2019 m2020

MIPIOPUTETHICTh 1HIIUX MEANYHUX MUTAHb IiJ] 4ac KPU3H.
Kpim Toro, nepeboi y goCcTymi 10 MEAWYHOI TOTOMOTH Ta
BakIMHAI] MODIM MaTd BIUIMB Ha PHU3WKH IOIIMPEHHS
remaTuty A cepe; TepeMimeHux ocid Ta THX, XTO
3aJIMIIABCA B 30HaX OOMOBUX IIiif.

Tak, Ha rpadiky NOMICIYHOI 3aXBOPIOBAHOCTI
Ha HAV y 2019-2023 poxax BuzmHo (Puc. 2), mo i3
15 3apeectpoBanmx Bumagkie y 2020 pomi 12 Oymo
BHABJIICHO B CiuHi-OepesHi, a Micisa BBeNEHHS (axiBIIMHU
AV «Bigauupkuii O6OnacHuii Ilentp Konrpomo Ta
Ipoginaktuku XBopo6 MO3» 00MEKYyBaJbHUX 3aXOIIB
3apeecTpoBaHo juuie 3 Bunaaku HAV (2 y TtpaBHi Ta
1 y xostHi). ¥ 2021 poui Ta 3a 9 micsmis 2023 poky no
1-2 BUIAJKK 3aXBOPIOBAHHS PEECTPYBAIUCS IEPEBAKHO
3 JIECTOMaza Mo Oepe3eHsb.

VY BIKOBIH CTPYKTypi 3aXBOPIOBAaHOCTI Ha TeHaTHT
A y Binaumekiit obnmacti nepeBakae 10pociie HaceJIeHHs,
ane curyaris 3MmiHoeTbesa. Jlo 2021 poky dacTtka miTen
cepen iH(IKOBaHMX CKJajgajga B cepeaHboMy 24%.
Onnak, y mepion i3 2021 poky 1o BepecHst 2023 poky e
MOKAa3HUK 3HAYHO 3pic, mocsarayBmu 55%. Ile cBimguuTh
PO CyTTEBE 30ULIBLIEHHS DPIBHS 3aXBOPIOBAHOCTI cepes
JUTSYOTO HACENIEHHS, IO MOTpedye MOCHIEHOI yBaru 10
Mo ITAKTUIHNX 3aX0/iB y IiH BIKOBIH rpymi.

2023
2021

2021 m2022 m2023

Pucynok 2. KinbkicTb miarBepxenux sunagkis HAV y Binnunskiii o6aacti y 2019-2023 pokax.

3pocTaHHS 3aXBOPIOBAHOCTI cepen AiTel y perioHi
Moke OyTH HACHiKOM HEIOCTAaTHBOTO  OXOIUICHHS
BaKIMHAIIIE€I0, 3MIH Y COIiaNbHIM IMOBEMIHIN, a TaKoXK
TUMYAcOBHX 300iB y CHCTEMiI TPOMaICHKOTO 3/10pOB’S,
CIIPUYMHCHUX  IaHAEMIEI0 COVID-19. BaxxnuBo

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

3a3HAYATH, IO TaKWH 3CyB Yy BIKOBill CTpyKTypi
3aXBOPIOBAHOCTI CBIJYUTH NMPO HEOOXIJHICTH HEPETTITY
MIXOMiB 0  IMYHONPO(DINAKTHKH Ta  IIOCHIICHHS
CaHITApHO-TITI€HIYHUX 3aXOiB Yy INKOJIAX Ta IHIINX
muTsanx 3aknagax (Puc. 3).
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BikoBa CTpyKTypa 3axsoproBaHoCTi Ha BIA y BiHHULbKiWA obnacTi
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Pucynok 3. BikoBa crpykrypa 3axsoproBanocti Ha HAV y Binnuusbkiii o6aacri (2012-2024 pp.).

Y 2023 poui B VYkpaiHi Oyno 3apeecTpoBaHO
1050 BumanmkiB remaTuTy A, IO BiJ3HAYAE MiTHOM
3aXBOPIOBAaHOCTI,  30KpeMa  3a  paxyHOK  JBOX
obnacreii — BinHunpkoi Ta 3akaprarchkoi, SKi pazoM
CTAaHOBWJIM 3HAauHy YaCTHHY BWIAJIKiB. Y BiHHHIBKIH
obnacri Oyio 3adikcoBano 370 Bunakis, mo ckiaito 35%
BiJl 3arajibHOI KiJIbKOCTI 1O KpaiHi, a B 3akapmarcbKii
obmacti — 316 Bunankis, abo 30%. Takumii cTpubOK

3axBOpIOBaHOCTI € HaiBumuMm 3 2019 poky, komm
piBeHb iH(]IKyBaHHS TaKoXX 3poCTaB, aje Ii3Hime
CriocTepirajiocss  IIOCTYIIOBE  3HIDKCHHS, HMOBIpHO,

y 3B’S3Ky 3 KapaHTHHHUMH OOMEXEHHSIMH, BBEICHUMU
yepes nannemiro COVID-19 (Puc. 4).
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Muxkona.

3HavHe MiJBHIICHHS 3aXBOproBaHOCTI y 2023 pori
MoOXe OyTH MOSICHEHE BIUIMBOM pi3HHMX (DaKTOpiB, TaKuX
SIK CE30HHI KOJIMBAHHSI, MOCHJICHHS MITPAI[ifHAX MPOIECIB
Ta HEOCTATHSI BaKIIMHAIIIS B IIX PErioHax.

BaxummBo  TakoX ~ 3a3HAYUTH, IO  3POCTAHHA
iHQIKYBaHHS TIEPEBAXHO CTOCY€ThCSI THX oOmacreid,
Jie emiJeMioNoTidYHa CHTYyaIlisl 3aJHIIA€TECS CKIaTHOIO
yepe3 HU3BKWI pPIBEHb CaHITAPHO-TICIEHIYHMX YMOB.
3akaprarceka Ta BinHuIBKa 007acTi MaroTh TEBHI
COIIaTPHO-eKOHOMIYHI Ta IH(PPacTPyKTypHI OCOOIMBOCTI,
SKI MOXXYTH CHPHSTH IIBUAKOMY TOIIMPEHHIO 1H(pEKIIHHIX
3aXBOpIOBaHb, 30KkpeMa remarury A (Puc. 2, Puc. 4).
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Pucynok 4. Kinbkictb nmiarBepkennx sunajakis HAV B Ykpaini 3a 2022-2023 poku.

3a JaHUMHU CMiIeMIONOTIYHUX — PO3CIiAyBaHb, IO
Oymu mposeneHi (axiBusamu 1Y «Binaunekiid OOnacHwMiA
Henrp Kontpomo Tta Ilpodinaktuku Xsopod6 MO3»
y 2023 poui y BinHmmpkiii oGnacti BCTaHOBJIEHO, LIO i3
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250 minTBeprkeHnXx BumankiB 241 (96%) 3apeecTpoBaHO
y Binannpkomy paitoni, B T.u. 221 Bumamox (88% Bin
3arajbHOi Kimbkocti) y Binammpkiii wmicekii OTT. Io
CTOCYETHCS MCIITKAHIIIB iHIINX paifoHIB BiHHUIIBKOI 00MacTi,
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TO eMiJEMIOJIOTIUYHMI 3B’SI30K 13 CrajaxoM y M. BiHHUIi
BCTAHOBJICHO Yy BCIX 3axXBOpUIMX, 5KI a00 MPaIfOIOTh
y M. BinHumi, abo KymyroTh NpPOIYKTH Yy CylepMapKeTax
Yl Ha PUHKax MicTa, KpiM 2-x xBopux 3 JIiTMHCBKOI Ta
Iorpeourencekoi TT, siki BIMMOBHIIHCS HaIaTH 1H(POPMAITIFO.

Tak, B Sxymmreenpkii TI, ge 3apeecTpoBaHO
HaiiOutere Bumankis HAV y mpwiemmx mo M. Binawmmi
rpomMazax, 5 i3 6 3axBOpUIMX MNpamiolTh y M. BiHHMI.
B Jlyka-MenemxkiBepkiit TI' Bei 3-€ 3aXBOpiMX MEUIKAIOTh
B PI3HUX ceJlax, aje BCi KyIyIoTh MPOAYKTH XapdyBaHHS Ha
puHKax Mmicta Binanist. B IniBancekiit TI™ 3apeectpoBane
ciMeifHe BOTHHIIE: [py)XMHA TMpalfoe B M. BiHHWMI,
YOJIOBIK BKa3ye Ha KYIIBIIO TNPOIYKTIB XapdyBaHHS Ha
PHHKY Ta B MarasuHax M. Binammi. B iHmmx rpomanax,
JIe 3apeecTpoBaHO 1Mo | BHIIAIKY, 3aXBOPLII BKa3ylOTh Ha
KyTIBIIIO IIPOAYKTIB Xap4yBaHHS Ha PUHKAX MICTa.

BpaxoBytoun  BuKiIaneHe  Buile,  (axiBLSIMU
Y  «Binaunpkuit  O6nachuit  ILlenrp Koutpomo Ta
Ipodinakruku XBopod MO3» Oyio MpoBeneHO 10aTKOBE
OIUTYBaHHs MAIIEHTIB i3 JIAOOPATOPHO MIiATBEPIKEHUM
JIarHO30M 3 METOKW YTOYHEHHs iHdopmaiii  1momno
BKMBaHHA II€BHHX XapuOBHX IIPORYKTIB (Hacammepen,
MOJIOYHHX ), & TAKOXK «BYJIMYHOD) DKI Ta HAMOIB.

Beboro Oyno omurtano 31 marienra, 3 SKuX 8
(14,5%) BigMOBHIIHCS BiJI CHIJIKYBaHHSI.

3a pe3yabTaTaMH OMUTYBAHHS BCTAHOBIICHO:
— He BXKMBAIOTh «BYJIMYHI» Haoi — 15 xBopux;
— HE BXKMBAIOTh «BYJIMUYHY» DKy — 15 XBOpHX;

— HE BKHBAIOTh «BYJIMYHI» Hamoi Ta XKy, a TaKoX
HE KyIYIOTh TOTOBi CTpaBH B MaraspHax — 12 XBOpHX,
3 HUX JIMIIEe 1 KOPUCTYETHCS Kyp €PCHKOIO JTOCTABKOIO Ta
1 BiABiyBaB 3aKia/l TPOMaJICEKOTO Xap4yBaHHS;

— He KyIyIOTh MOJIOYHY HPOJYKIito B3araii — 3 ocoou.

KymyroTe MONOYHI TPOAYKTH JHIIE B 3aBOICHKIH
ymakoBmi — 15 oci6. Kymyrors xo4a 6 1 Bua goMammHbporo
MOJIOYHOTO TPOXYKTY Ha PUHKY — 4 XBOpuX. BxuBarotb
NPOAYKIII0 BJIacHOTO BHPOOHMITBA — |  XBOpHIAL.
TakuM 4MHOM, cepell BKa3aHUX BHIIQJIKIB HE BIAJIOCS
MPOCIIIKYBaTH Hi crinbHUK (akTop mepenadi (MPOLyKT),
Hi CIIUJTEHE MICIIe TTPOMIAKY.

3a crarTio cepel 3aXBOPUINX MEpeBaXKaH JKIHKH —
64%, dyomoBikn — 36% BigmosimHo. Taka TeHIEHIUS
BiIMidanach BOPOIOBXK BCHOTO TEPIONY CHOCTEPEKEHHS
(Puc. 5).

= KIHKU

= 4OJIOBIKH

Pucynox 5. I'eniepunii posnoain ocid, mo xsopiau na HAV B xoBTHI 2023 p.

3a BIKOBUM CKJIaJOM TNepeBakajdl IOpPOCIi, SKi
ckianm 86% BCIX MiATBEpMKCHUX BHIAIKiB. lle moxHa
MOSCHUTH THM, IO y JiTell remaTtut A dacTime Mae
0e3CHMIITOMHHN Tepedir Ta HE 3aBKIH PEECTPYETHCS
(Puc. 6). OcHOBHy BIKOBy Tpymy cepel 3axBOPUIMX

ckiam ocobu Bixm 35 mo 60 pokiB (56%), me 22% —
Momonp Bim 18 mo 34 pokiB. Cepen niteidl HaWOiMBIIY
nuToMy Bary Mae Bikosa rpyma 10-17 pokis — 13% (28
BHIIAJIKIB), B SIKili, B CBOIO UEPTy, MIEPEBAXKAIOTH ITiIITITKH
(14 pokis i crapre) — 18 Bunmazakis (64%).

Pucynok 6. BikoBwnii po3noxin ocié, mo xsopinu na HAV B :xoBTHi 2023 p.

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025
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3a HamKMMU JaHMMH, Cepell XBOPHX, SKi BKazaiu
Miciie poboTH ab0 HaBYaHHS, € OCOOHM, sKi 3a POJOM
JUSUTBHOCTI KOHTAKTYHOTh 3 BEJIMKOIO KUIBKICTIO JTFONEH

Ta MOXYTh CIpPHITH KOHTaKTHO-MOOYTOBOMY IILISAXY
nepenadi iHpexuii. HalOinpiny 4acTKy Takux XBOPHUX
CKJIAJIK Y4HI Ta cTyneHTH, npoaasii (Taom. 1).

Tabnuys 1

Po3nogin BunaakiB HAV 3a kateropisimu HaceneHHs i3 nigBULIEHUM PU3NKOM
[0 KOHTAKTHO-NOBYTOBOrO WASAXY Nepeaavi

KoHTHUHIreHT KinbKicTh % BiA ycix BUNIagKiB

[Hme a6o HenpaIrowdi 312 68
VuHi 62 14
CryneHtu 27 6

TIponagiri 11 32
BuuTeni 10 2,3
MennpaiiBHUKH 7 1,5
CHIIOBUKH 5 1,1
Buxosani JIH3 6 1,3
Tpanisauku JJH3, 3111, yunmig 3 0,7
TIpaiiBHUKH KyXHI 3 0,7
3arajpHui MiICYMOK 446 100

OpnHak, THM He MEHIIIE, 32 JAaHUMH eI111eMi0JION T YHUX
po3ciinyBaHb 3apEECTPOBAHO 233 ocepesKu
3 MiATBEPUKEHUMH BUIAJKAMH 32 MICHEM IIPO’KHBaHHS
(momaruHi). 3axBOPIOBaHHS IEPEBAKHO PEECTPYBAIHCS
y BorHumax 3 1 BumaakoMm — 218 (93%), Boruum 3 2-ma
Bunaakamu — 13 (6%), 3 3-ma Bunaakamu — 2 (1%). B Toii
)K€ 4ac, i3 JIOMAIlIHIX BOTHHII, B SIKMX NPOXXUBA€ KiJIbKa
oci0, OJHOYACHE 3aXBOPIOBAHHS KIIBKOX WICHIB OJHIET
ciM’i 3apeectpoBano juiie y 5%. Ile mMoxe cBimUMTH SK
npo crneuudivHicTs mKepena iH(ekUil (BUI MPOLYKTY),
3 SIKUM KOHTAKTYyBaJld 3axBOpiNi, Tak 1 NpPO HAasBHICTb
iMyHitery (Oe3cumnToMHI abo Jierki JOpMH B MUHYJIOMY)
y IHIIUX YWIEHIB ciM 1.
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KUIbKICTb BUITAJIKIB
w3 a8 o 3

(e}

5

6

7 8 9

10

[Ipn anamizi 3BepHEHb 3a MEAWYHOIO JOIOMOTOIO
3apeecTpoBaHuX Bunankie HAV  BigMmivaeTbcs Ii3HE
3BEpHCHHS (IIEPEBRKHO IICJIS TOSBU  SKOBTSHHIII),
ocoOnmBo cepen nepiux 3axBopiiux. CepenHst KUIBKICTb
JIHIB MDX JIaTOIO0 3aXBOPIOBAHHS Ta JATOI0 3BEPHEHHS JI0
JiKapst y >koBTHI craHoBmiia 10 nHiB, a giamasoH Bix 1 1o
23 nuiB xBopobu (Puc. 7).

Crin 3a3Ha4MTH, IO MICI 3aKiHYCHHS TPOBEICHHS
taxiBramu 1Y «Binaumpkwii O6nacuauii Lertp KonTposro
ta [Ipodimaktukn XBopo6 MO3» mpoTHEmiAeMITHIX
3aXOJiB TOYHO BCTaHOBHUTH JHKEPEIO TOCTPOrO TeIaTHTY
A He Banocs.

11 12 13 14 15 16 17 19 20 22 23

KUTBKICTB JTHIB XBOPOOH 110 3BepHEHHS 32 MEIUYHOIO JIOTIOMOTOI0

PucyHok 7. 3pepHeHHs 32 MEeIMYHOIO J0NIOMOTOI0 3aXBOPIJIMX Yy #K0BTHi 2023 p.

OUCKYCIS

Ha mamy pmymKy, HaHiMOBIpHIIINM DKeperoM
MOXYTb OYTH MPOJAYKTH Xap4yBaHHsI, TPHI0aH]I HAa PUHKAX
M. BiHHHII Ta TOCHUTH IIBUIKO CIIOXKHTI, @ HOBI BHIIAIKHU
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HOB’sI3aHi 3 peatizallicl0o KOHTAaKTHO-MOOYTOBOTO MIISIXY
nepeaadi iHpexiii uepes:

* HEJOTPUMAHHS HACCICHHSIM TPABMII OCOOUCTOT
TiTi€HH;
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* TI3HE 3BEPHEHHS 32 MEIUYHOIO JOIOMOIOI0 —
cepenHs KUIbKICTh JIHIB MIXK JIATOI0 3aXBOPIOBAHHS Ta JIaTOI0
3BEpHEHHS JI0 JIKapsi y OJKOBTHI cTaHOBHTH 10 [HIB,
a giarasoH Bix 1 10 23 1HIB XBOpoOU;

* BIICYTHICTh 130JIALii XBOPHX 3 JIETKAMH Ta
O0e3cuMnTOMHIMH (opMaMu Tiepediry  3axXBOPIOBaHHS
(He3apeecTpoBaHi BUITAKH, BiZIMOBA BiJl TOCIITATI3aIlil Ta
00CTEKCeHH);

* BIIMOBAa 3aXBOPUIMX HaaaBard iH(OpPMAIlIO PO
JIOMaITHi Ta po00Yi KOHTAKTH.

3a pmanmmu Y «II'3 MO3», npu mnposeneHHi
JIOIATKOBOTO ~ PETPOCHEKTUBHOTO aHaJizy, Oyio
BUsIBIIEHO MacoBuii cmamax HAV B CrioBauumHi
Ha KOpAOHI 3 3aKkapmarCchKOW  OO0NAcTI,  SKUH
B XPOHOJIOTIYHOMY TMOpSIKY  PO3IOYABCS — paHille,
HiX Oyno 3aiKCOBaHO IiJBHUINCHHS 3aXBOPIOBAHOCTI
B 3akapnarchkiii Ta BinHunpekii obmactiax. [lpum
aKTHBHOMY pYyCl HaceleHHs uepe3 LI0 JUISHKY KOPIOHY,
e MOTeHIIHO MOIIo mnpu3BecTH 10 mnepexadi HAV
MK KpaiHamu. B mopanbpmiomy, B mporeci BHYTpIlIHBOT
Mirpaunii HaceleHHs Ta IOCTa4aHHI OBOYIB 1 (PYKTIB
3 3akapriarchkoi oOyacti B iHIII PETiOHH, 3 BEJIHMKOIO
WMOBIpHICTIO  MOIJIO  BIIOYTHCS  PO3MOBCIOJDKEHHS
iHpekuii 3 Tepuropii 3akapmarcbkoi oOmacti  Ha
TepuTopiro BiHHMIIEKOT 00MIACTI.

Crin BiA3HAUUTH, IO y 3HIDKEHHS 3aXBOPIOBAHOCTI
B TONEpeOHi pOKH, MJONATKOBHA BHECOK 3pOOMIIO
aKTHBHE BIPOBAKCHHS KapaHTHHHHX 3aXOIIB Y 3B’SI3KY
3 maggeMicco  COVID-19. OOMmexeHHsS Ha CoIaibHI
KOHTaKTH Ta IIiBUIIEHA yBara 1O OCOOMCTOi TirieHU
COPISUT  CTPUMYBaHHIO  TOMIMPEHHS  iHQEKIiHHIX
3aXBOpIOBaHb. BTiM, 3i 3HATTAM TakuX OOMEKEHb Ta
IMOYaTKOM IIOBHOMACIITA0HOI BiHW, INO CIPHYMHUIIA
MacIITabHy MIrpariro HaceleHHS SK BCEpeIuHi KpaiHu,
Tak i 3a 1 Mexi. 3pocnu i pu3uky iHPikyBaHHI HAV, mo #
Oymo 3adikcoBano y 2023 porii.

OCHOBHUM JIOKyMEHTOM, IO pPENIAMEHTYE 3aXOIu
3ano0iranHs iH¢ikyBanHIO HaceneHHs HAV, e Haxaz
MO3 Vkpainu Ne 240 Big 01.10.99. V HbOMY BH3Hau€HO
HepeltiK CaHITapHO-TIrieHIYHUX (MPOQLIAKTUYHUX) 3aXOMIB,
CIIPSMOBaHMX Ha PO3PHB LULIXIB Iepenadl  iH(eKil.
B ocraHHi pPOKHM SIKICTh MHTHOI BOOH, IO IIOJAETHCS
HACeJEeHHIO 3 BUKOPUCTaHHSM DO3IOIUIBYMX — MEpEex
LEHTPAII30BAHOTO  BOJONOCTAYaHHsI IIOKpaIllyBajach 3a
MIKpOOIOJIOTIYHUMH Ta CaHITAPHO-XIMIYHHUMH TTOKQ3HUKAMHU.

B Toii ke wuwac, 3rigHo manux BOO3, mnonan
500 miH 0ci0 (KOXKEH NBaHAIISMTHIA MEIIKaHEIh 3eMIIi)
MIOPIYHO CTPAKAAIOTH Bil 3aXBOPIOBAHb, IPUYUHOIO
SKUX € BXHBAaHHSA HESKICHOI BoAHM. BcTaHOBIEHO, IO
npuunHolo Maibke 80% ycix 3axBOpIOBaHbB B CBITI
€ KOHTakT 3 IH(]IKOBaHOIO BOAOI ab0 MOpPYILEHHS
CaHITapHO-TIri€HIYHUX HOpM i TOCHOAAPCHKO-
moOyTOBOro BHKOpUCTaHHS [28]. BUBUEHHIO CmanmaxoBoi
3axBoproBaHocTi Ha HAV, mnoB’s3aHOi 3 BOIHUM
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(akTOopoM, emiEeMIONOrd MPUALIIIN
i B octanHi poku [29].

Oarato yBaru

OpHak, me J0 TIOoYaTKy IOBHOMAcIITaOHOTO
BTOprHeHHs B Ykpaini Bin 12% mo 19,5% mpo6
BOJIOTIPOBIHOT BOMIH, @ y CXIAHHX Ta MiBAEHHHUX PEerioHax
kpaiaum — n10 27% Oynau emifeMioloridHo HeOe3IeyHi,
a KOKHa II’sTa — HE BIANOBIZANa CTaHAapTaM 3a
XIMIYHAMH IOKa3HUKaMH. Binplre Toro, 3Ha4Ha KIIbKICTh
MECIIKAHI[IB YKpaiHH BXKE TOMAI BHUKOPHCTOBYBasia JIJIs
IUTTA BOMY, sIKA HE BiAIIOBiNana CaHITapHO-TIri€HIIHUM
BHMOTaM, OCKUIBKH [iFOYi TEXHOJIOTIi He 3a0e3medyBaiiu
MTOBHOI[IHHOTO OYHIIICHHsI BOIH [28].

[Tpu mpoBeeHHI €MTiAeMiONOTIYHOTO PO3CIiTyBaHHSA,
¢axiBusmu 1Y «Binannpkuit O6nacHuii Lentp KonTpomio
ta I[Ipodimaktuku XBopo6 MO3» Ha BipyCONOTIUHI,
0aKTepiONOTiYHI Ta CaHITAPHO-XIMIYHI ITOKAa3HUKH OyIIo
JOCITIKEHO JDKeperia Boau B M. Binnuui. 3a pesynsraramu
BIpyCONIOTIYHMX Ta  OaKTepioNOTiYHMX  JOCIiIKEHBb
JaHi TPoOM BOAM BINNOBIAAIOTH BUMOraMm JleprkaBHHX
caHiTapuux HopM. OpHaK, 3a pe3y/ibTaraMH CaHiTapHO-
XIMIYHAX JOCHI[DKEHHP BOJAa Majla HEBIIIOBITHICTH
BUMoOraM Jlep>kaBHUX caHiTapHUX HOPM IO KaJlaMyTHOCTI,
3amaxy Ta IepMaHTaHaTHI OKHCHIOBAHOCTI.

TaxuM YHHOM, BPaXOBYIOYH T€, II0 3aXBOPIOBAHICTH
Ha mnommpeHy mnoBcionHO iHpekniro HAV  kopemoe
3 HU3KOI0 (aKTOpiB Ta Oe3mocepenHbO 3aleKHUTh Bif
SKOCTI CaHITApHOTO KOHTPOJIIO HaJ BOJONOCTaYaHHIM
Ta MPOBEICHHS IHIIMX MPO(IIAKTUYHUX 3aXOIiB, BAPTO
3a3HAYUTH, IO B Cy4acHil YKpaiHi, 3 ypaxyBaHHSIM BCiX
THUX BHKJIHKIB, 3 SIKUMH JIOBEJNOCS CTHKHYTHCS Hallii
JepKaBi, ToMiHyIoue 3HaueHHs B npodizakruni HAV mae
Hanexxarn (akTopy akTHBHOI iMyHi3amii (BakumHaiii),
0COONMBO B pErioHax i3 BHCOKHUM PHU3UKOM MOIITHPEHHS
iH(eKIl.

Tak camo sK 1 32 iIHIINX iH(EKIIHHIX 3aXBOPIOBAHHSIX,
NpU TenaTuTi A BaKIWHALIS BBAKAEThCS HAKOUIBII
e(heKTUBHIM TIPOQLIAKTHIHNM 3aX0I0M.

MacoBa BakIHMHAIlS IPOBOMUTHCA B [3paini, Icmanii
ta Irami; 3 2006 p. gBOpa3oBa BaKIMHALiS BKIIOYEHA
mo HamionamsHoro kaneHmaps CIIA mms Beix miteit
BikoM 12-24 wmic. 3acToCyBaHHsS BaKIMHH Ma€ Ha MeETi
JTIOBFOTPUBAIMI 3aXHCT AITEH, a TAKOXK 3aXUCT OCI0, AKi HE
xBopinu Ha remarut A [30, 31, 32].

[Iupoko BimoMi IMIACYMKH yCyHEHHS €MiIeMIYHUX
crajiaxiB 3 BUKOPHUCTAaHHSIM IHAKTUBOBAHHUX BaKIUH
cepell JKHUTENIB CUTbCBKUX TpoMaj Ha AJSCI, 1HIiaHCHKOT
peseprauii B CIIIA, Hero-Hopky, cemax CroBauumnm,
CLTBbCBKiM mKoii B AHDII Ta iHmmX Kpainax [33, 34, 35].

lenmenHs TOKa3aHi XBOPHEM 3  XPOHIYHHMH
3aXBOPIOBAHHAMH IeuiHKH (B T.4. HOcisiMm HBsAg Ta Bipycy
renaruty C), NpaiiBHUKaM TPOMaJCHKOTO XapuyBaHHS.
Oco0iuBy yBary cii MPUAUTATH BaKIMHAII BICEKOBHX,
0COOJTMBO THX, 10 OEPYTh y4acTb y OOHOBHX AisiX.
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BOO3 pexoMeHaye BKIIOYHTH BaKLUUHY IPOTH
renaTuTy A B HalllOHANBHHH KajJeHIap IICIUICHb
Juisl niTed BikoM Bin 1 poky B KpaiHax, Je KIIHIYHHNA
rematut A € BaOXIMBOIO  MPOOIEMOI0  OXOPOHHU
3I0pOB’S, 1 IMyHi3amis, WMOBipHO, Oyme e(eKTHBHUM
IHCTPYMEHTOM OXOPOHHM 3JI0POB’S [UIsi KOHTPOJIIO HaJl IIUM
3aXBOPIOBaHHAM [36] Ha TigcTaBi TOTO, III0:

1) icHye TeHIEHIs O 3pOCTAaHHS 3 YacOM YaCTOTH
TOCTPUX BHIIAAKIB TEMaTuTy A, BKIIOYAI0YH TSHKKI
3aXBOPIOBaHHS, CEPEe JiTel cTapIIoro BiKy, MiUTITKIB 200
JOPOCIHX;

2) MOXJIMBOCTI 3MIHHM €HJEMIYHOCTI 3 BHCOKOI Ha
CepeiHIo; MipKyBaHb €KOHOMIYHOI epexTuBHOCTI [37].

Bakmunaris nporm rematuty A cepexm  miTed
posnouanacst HampukiHmi  1990-x  pokiB. 3a  pokw,
IO MHHYIM 3 [IOYaTKy BUKOPUCTAHHS BAaKUUH IPOTH
HAV, Hakonu4eHi TMEpeKoHJIMBI JaHi MpO IXHIO BEJIHKY
Mpo(iNaKTUIHy Ta EKOHOMIUHY €(heKTUBHICTh, MOXKJIMBOCTI
B KOPOTKi TEpMiHH YCYHYTH CHajlax¥ i€l iH(eKIii, BHCOKY
IMYHOTEHHY aKTHBHICTb, O€3MeKy, CIIa0Ky peaKkTOTeHHICTb,
CTIHKICTh IOCTBAKIIMHAJIHHOTO IMyHITETY.

BMCHOBKMU

1. Ha Hamy #ayMKy, CHOTOAHI € BHIIPaBIaHUM
OOTOBOpPCHHSI Ta BHPIINICHHS WHWTAHHS [P0 IMOCTAIHEe
BBEJCHHA B YKpaiHi IUIaHOBOI BaKIMHALII IPOTH
remnaruty A.

2. BapTo TakoXK BHBYMTH MOXIIHBICTh IIJILOBOT
BaKIMHAII] TCBHUX BIKOBHX TPYIl Ta OCOOIMBUX TPyI
HACeJICHHS, a TaKOX MOCHIIUTUA POOOTY HaJll CTBOPEHHSIM
CTPaTEeriYHOr0 1  CHCTEMAaTH30BAHOTO  MIAXOMY [0
JiKBigamii cnanaxis iH(peKIii.

3. Vkpaina morpe0ye  IIECOpPAMOBAHMX  Ta
KOHKPETHUX CTpaTeTiil Ui JiKBifamii remaruty A, Takux
SIK CaHITapHI 3aXOM Ta KOMIUIEKCHUU IUIAH €IiHarIsILy
Ta BakmuHamii mpotm HAV. MaiiGyTHI IOCHTiIKESHHS,
30cepelpkeHl Ha [UIbOBIH NpodigakTHLi Ta cTparerisx
KOHTPOJIIO renaruty A, Oyinu 6 BUNPaBIaHUMHU.

[epcniekTuBH TTOJAJIBIIINX JIOCITiJKECHB.
YpaxoByloun emiIeMioNoriuyHi 0coOIMBOCTI  BipyCHOTO
renaruty A (HAV) y BinHumpbkiii o6nacTi, nomabIii
JOCIIKCHHS MOXKYTh OyTH CIIPSIMOBAaHI Ha:

1. YOoockoHaleHHS — eMiIeMIONOTIYHOTO  HAIVIAMY,
[IUTSIXOM PO3POOKH HOBHX 1HCTPYMEHTIB U1 €()eKTUBHIIIIOTO
MOHITOPHMHTY Ta BHSBICHHS eIliieMiuHnX cranaxis HAV
y peaJbHOMY 4Yaci Ta BIPOBA[PKSHHS CyYaCHHX TEXHOJIOTIH
300py ¥ aHaJi3y JaHKX, 30KpeMa TeoiH(GOpMAaIliiHUX CHCTEM
(T'IC), myst BincTe:KEHHS TUHAMIKH 3aXBOPIOBAHOCTI.

2. JlocmipkeHHST pOJIi  BakUMHAILI, IO MOXe
OyTH JOCATHYTO 3a JOMOMOTOI OLIHKUA C(EKTHBHOCTI
iMyHi3auwii cepex pi3HMX BIKOBHUX TPyl HaceJIeHHS
obnacti 3 ypaxyBaHHSIM CyYaCHMX BHKJIMKIB Ta aHaji3y
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C€KOHOMIYHOT €()EKTUBHOCTI BKIIIOUCHHS BaKIIMHAIIT TPOTH
HAYV 1o HaliioHa IpHOTO KaJeHIaps IEIUICHb B YKpaiHi.

3. Inentmdikamii pkepen 1 NUBIXIB Iepemadi
iH(QeKii 3 BUKOPHCTAHHIM MOJIEKYIIPHO-TCHETUIHUX
NOCTDKCHp  Jis  TumyBaHHS mramiB  HAV, 1o
[UPKYITIOIOTh Y PETioHi, a TAKO)XK BUBUYCHHS CKOJIOTIYHUX
(hakTOpiB, TAaKWX SK SIKICTH BOJIOIIOCTa4YaHHS Ta BIUIHB
MITpaIiifHAX MPOIICCIB.

4. Po3poOka mpo(diTakTUYHMX  3aXO[iB  MOXE
BKJIIOYATH  BIPOBADKEHHS ~ CTpATErii  IiABHINECHHS
00I3HAaHOCTI HACEIEHHSA IIOAO0 TITICHH Ta 3aXOM4iB

npodinaktukn HAV Ta po3poOky HiapOBHX Mporpam
npodiTaKTUKK A BPa3TUBUX TPy, BKIIOYAIOUM iTeH,
BIMICBKOBUX Ta TIEPECEIICHITIB.

5. Anani3 BIUIMBY DIOOAIBHUX Ta JIOKAIBHUX
3MiH Ma€ IIO€JHYBaTH BHBYEHHsS BIUIMBY BOEHHHX
i Ta BHYTpilmHBOI Mirpanii Ha mnomupeHHs HAV
1 JOCHi/KeHHS JIOBFOCTPOKOBOTO BIUIMBY HaHIEMil
COVID-19 Ha enifeMionoriyny CUTyaIli1o 3 TeHaTUToM A.

Peamizamist  3a3Ha4eHMX  HAmpsMiB  JTO3BOJHTH
HE JIMIIe TOKPAIIUTH  PO3YMIHHS  CMiAEMIYHOTO
nporiecy HAV y perioni, ame ¥ cropuitume po3poOri
e(heKTUBHUX IHTEPBEHIIiH, IO CHpPSIMOBAaHI HAa 3HIKCHHS
3aXBOPIOBAHOCTI Ta  MiHIMI3aIlil0o  HACHAKIB I
IPOMaJICHKOIO 370POB’S.

®IHAHCYBAHHSA TA KOH®JIKT IHTEPECIB

JocmimkeHns poBeneHo 6e3 (hiHaHCOBOT MiATPUMKHA
BiJI CTOPOHHIX OpraHizalii.

ABTOpPH 3asBISIOTH TPO BIJCYTHICTH KOHQIIKTY
iHTepeciB, sSKUA Mir OW BIUIMHYTH Ha 00 €KTHUBHICTH
MPENCTABICHUX PE3yNbTaTiB Ta BUCHOBKIB.

AOTPUMAHHA ETUMHUX HOPM

JlocnmipkeHHST ~ TPOBOAMIIOCS  BIAMOBIIHO 70
npuHiumie  [enbcinchkoi  meknapariii  BcecBiTHBOT
MeIWYHOI acorriamii. Yci maHi, BUKOpPHCTaHI B poOOTI,
Oynmu  3HeocoOnleHi, MmO 3a0e3Me4ymsio  JAOTPUMaHHS
koH(DigeHIIHHOCTI. [[1s1 BUKOPUCTAHHS JaHUX OTPUMAHO
JIO3BIT  BIANOBITHMX YCTAHOB. Y BIAMOBIAHOCTI 10
BUMOT KOHGQIAEHIIHOCTI, BCi maHi Oyau oOpoOieHi
3 JOTPUMAaHHIM 3aKOHONABCTBA IIOM0 3aXHUCTy JaHUX,
30KpeMa 3arajabHOro permaMeHty 3axucty naHux (GDPR)
JUTS. OXOPOHU 0COOMCTOT iH(pOpMAIT.

BHECOK ABTOPIB

Mamiit 1. BAE
IMamiit . T.>-F
Boitnanosuu O. O.B

IlocTraneka M. O.€

KniniyHa Ta npodinakTuyna MegunuHa, Ne 2(40)/2025



TPOMA/ICBKE 3/]0POB’S]

REFERENCES

1. Abutaleb, A., & Kottilil, S. (2020). Hepatitis A:
Epidemiology, natural history, unusual clinical
manifestations, and prevention. Gastroenterology

Clinics of North America, 49(2), 191-199. https://doi.
org/10.1016/j.gtc.2020.02.002

2. Van Damme, P., Pintdo, R. M., Feng, Z., Cui, F,
Gentile, A., & Shouval, D. (2023). Hepatitis A virus
infection. Nature Reviews Disease Primers, 9(1), 51.
https://doi.org/10.1038/s41572-023-00461-2

3. Cao, G., Jing, W., Liu, J., et al. (2021). The global
trends and regional differences in incidence
and mortality of hepatitis A from 1990 to 2019
and implications for its prevention. Hepatology
International, 15, 1068-1082. https://doi.org/10.1007/
s12072-021-10232-4

4. World Health Organization. (2019). Hepatitis A Fact
Sheet No. 328. Retrieved from http://www.searo.who.
int/thailand/factsheets/fs0030/en/

5. World Health Organization. (2022). WHO position
paper on hepatitis A vaccines — October 2022. Weekly
Epidemiological Record, 40, 493-512. Retrieved
from https://www.who.int/publications/i/item/
who-wer9740-493-512

6. World Health Organization. (n.d.). Hepatitis A Fact
Sheet. Retrieved from www.who.int/ua/news-room/
fact-sheets/detail/hepatitis-a

7. Shouval, D. (2019). Immunization against
Hepatitis A. Cold Spring Harbor Perspectives in

Medicine, 9(2), a031682. https://doi.org/10.1101/
cshperspect.a031682
8. Shouval, D., & Van Damme, P. (2019). WHO

Immunological Basis for Immunization Series: Module
18: Hepatitis A, Update 2019. Retrieved from https://
apps.who.int/iris/handle/10665/326501

9. Jefferies, M., Rauff, B., Rashid, H.,, Lam, T, &
Rafig, S. (2018). Update on global epidemiology
of wviral hepatitis and preventive strategies. World
Journal of Clinical Cases, 6(13), 589-599. https://doi.
org/10.12998/wjcc.v6.i13.589

10.Ariyarathna, N., & Abeysena, C. (2019). Sero-
prevalence of viral hepatitis A in a district of Sri
Lanka: A community-based cross-sectional study.
BMC Infectious Diseases, 19, 443. https://doi.
org/10.1186/s12879-019-4110-8

11.Gloriani, N. G., de Paz-Silava, S. L. M., Allison, R. D.,
et al. (2024). The shifting epidemiology of hepatitis A
in the World Health Organization Western Pacific
Region. Vaccines (Basel), 12(2), 204. https://doi.
org/10.3390/vaccines12020204

12.Carlos, J. C., Quinones, V. M. T., Adversario, M. P. L.,
et al. (2024). Seroprevalence and shifting endemicities
of hepatitis A virus infection in two different
geographical areas in the Philippines. Infectious

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

Diseases and Therapy, 13(5), 1019-1035. https://doi.
org/10.1007/s40121-024-00955-w

13.Gripenberg, M., Aloysia, D’Cor N., L’Azou, M., et
al. (2018). Changing sero-epidemiology of hepatitis
A in Asia Pacific countries: A systematic review.
International Journal of Infectious Diseases, 68, 13-17.
https://doi.org/10.1016/5.1jid.2017.12.021

14.Diaz, L. A., Ayares, G., Arnold, J., et al. (2022). Liver
diseases in Latin America: Current status, unmet needs,
and opportunities for improvement. Current Treatment
Options in Gastroenterology, 20(3), 261-278. https:/
doi.org/10.1007/s11938-022-00382-1

15.Chang, Y., Kim, C., Kim, N., et al. (2021). Hepatitis A
outbreak in a facility for the disabled, Gyeonggi
Province, Korea: An epidemiological investigation.
Journal of Preventive Medicine and Public Health,
54(5), 370-375. https://doi.org/10.3961/jpmph.21.349

16.Tourinho, R. S., de Almeida, A. J., Villar, L. M.,
et al. (2015). Cross-sectional study of hepatitis A
virus infection in the Pantanal population before
vaccine implementation in Brazil: Usage of non-
invasive specimen collection. International Journal
of Environmental Research and Public Health, 12(7),
7357-7369. https://doi.org/10.3390/ijerph120707357

17.Safiabadi, M., Rezaee-Zavarch, M. S., & Moayed
Alavian, S. (2017). Estimation of hepatitis A virus
infection prevalence among Eastern Mediterranean
and Middle Eastern countries: A systematic review
and pooled analysis. Hepatitis Monthly, 17(2), e44695.
https://doi.org/10.5812/hepatmon.44695

18.Gurav, Y. K., Bagepally, B. S., Chitpim, N., et
al. (2024). Cost-effective analysis of hepatitis
A vaccination in Kerala state, India. PLoS ONE,
19(6), e€0306293.  https://doi.org/10.1371/journal.
pone.0306293

19.Mantovani, S. A. S., Delfino, B. M., Martins, A. C., et
al. (2015). Socioeconomic inequities and hepatitis A
virus infection in Western Brazilian Amazonian
children: Spatial distribution and associated factors.
BMC Infectious Diseases, 15(1), 428. https://doi.
org/10.1186/s12879-015-1224-9

20.European Centre for Disease Prevention and Control.
(2019). Annual epidemiological report hepatitis A.
Retrieved from https://ecdc.europa.cu/en/publications-data/
hepatitis-annual-epidemiological-report-2016

21.Ly, K. N., & Klevens, R. M. (2015). Trends in disease
and complications of hepatitis A virus infection in the
United States, 1999-2011: A new concern for adults.
Journal of Infectious Diseases, 212, 176-182.

22.Centers for Disease Control and Prevention. (2019).
Morbidity and mortality weekly report (MMWR).
Provisional cases of selected notifiable diseases, and
selected low frequency diseases, United States and

141



TPOMA/ICBKE 3/]0POB’S]

U.S. territories, weeks ending November 11, 2017, and
November 12, 2016. Retrieved from www.cdc.gov/
mmwr/volumes/66/wr/mm6645md.htm

23.Centers for Disease Control and Prevention.
(2019). Viral hepatitis: 2016—Multistate outbreak
of hepatitis A linked to frozen strawberries (final
update). Retrieved from www.cdc.gov/hepatitis/
outbreaks/2016/hav-strawberries.htm

24 State of Hawaii, Department of Health: Disease
Outbreak Control Division. (2016). Hepatitis A
outbreak 2016. Retrieved from http://health.hawaii.
gov/docd/hepatitis-a-outbreak-2016

25.Rakesh, P. S., Sherin, D., Sankar, H., et al. (2014).
Investigating a community-wide outbreak of
hepatitis A in India. Journal of Global Infectious
Diseases, 6(2), 59-64.

26.Albert, V., Ramamurthy, T., Das, S., et al. (2024).
Comprehending the risk of foodborne and waterborne
disease outbreaks: Current situation and control
measures with special reference to the Indian scenario.
Heliyon, 10(16), e36344. https://doi.org/10.1016/j.
heliyon.2024.e36344

27.Infections among the population of Ukraine, according
to the report F1. (n.d.). Retrieved from https://vn.cdc.
gov.ua/statistics-and-monitoring/

28.Pogorily, M. P., Mizyuk, M. 1., Malyshevska, O. S.,
et al. (2018). Osoblyvosti epidemichnoho protsesu
hepatytu A ta yoho zv’yazok iz nakopychennyam
pobutovykh polimernykh vidkhodiv u dovkilli
[Features of the epidemic process of hepatitis A and
its connection with the accumulation of household
polymer waste in the environment]. Reports of the
National Academy of Sciences of Ukraine. https://doi.
org/10.31548/dopovidi2018.02.005

29.Dhankhar, P., Nwankwo, C., Pillsbury, M., et al. (2015).
Public health impact and cost-effectiveness of hepatitis A
vaccination in the United States: A disease transmission
dynamic modeling approach. Value in Health, 18(4),
358-367. https://doi.org/10.1016/j.jval.2015.02.004

142

30.Nelson, N. P., Weng, M. K., Hofmeister, M. G., et al.
(2020). Prevention of hepatitis A virus infection in
the United States: Recommendations of the Advisory
Committee on Immunization Practices, 2020. MMWR
Recommendations and Reports, 69(5), 1-38. https:/
doi.org/10.15585/mmwr.rr6905al

31.Girish, V., Grant, L. M., & John, S. (2024).
Hepatitis A. In StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing. Retrieved from https://
www.ncbi.nlm.nih.gov/books/NBK459290/

32.Stuurman, A. L., Marano, C., Bunge, E. M., et
al. (2017). Impact of universal mass vaccination
with monovalent inactivated hepatitis A vaccines:
A systematic review. Human Vaccines &
Immunotherapeutics, 13(3), 724-736. https://doi.org/10
.1080/21645515.2016.1242539

33.Thompson, C., Dey, A., Fearnley, E., et al
(2017). Impact of the national targeted Hepatitis
A immunisation program in Australia: 2000-2014.
Vaccine, 35(1), 170-176. https://doi.org/10.1016/j.
vaccine.2016.11.002

34 .Mayorga Perez, O., Brinkhof, M. W., Egger, M., et
al. (2014). Decreasing risk of hepatitis A infection
in Leon, Nicaragua: Evidence from cross-sectional
and longitudinal seroepidemiology studies. PLOS
One, 9(2), e87643. https://doi.org/10.1371/journal.
pone.0087643

35.Pati, 1., Cruciani, M., Candura, F., et al. (2023).
Hyperimmune globulins for the management of
infectious diseases. Viruses, 15(7), 1543. https://doi.
org/10.3390/v15071543

36.World Health Organization. (2018). Hepatitis A:
Vaccine preventable diseases surveillance standards.
Retrieved from http://apps.who.int/iris/bitstream/hand
1e/10665/204501/9789241549547 eng.pdf?sequence=1

37.Girish, V., Grant, L. M., & John, S. (2024).
Hepatitis A. In StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing. Retrieved from https://
www.ncbi.nlm.nih.gov/books/NBK459290/

KniniyHa Ta npodinakTuyna MegunuHa, Ne 2(40)/2025



TPOMA/ICHKE 3/I0POB’Sl

Abstract

CURRENT FEATURES OF THE HEPATITIS EPIDEMIC PROCESS IN THE VINNYTSIA REGION
Dmytro V. Palii', Iryna G. Paliy’, Olena O. Voinalovych', Mariia O. Shostatska?

'National Pirogov Memorial Medical University, Vinnytsya, Vinnytsia, Ukraine
2V/innytsia Medical Professional College named after Acad. D. K. Zabolotny, Vinnytsia, Ukraine

Aim. The aim of this study is to assess the epidemiological situation regarding the incidence of hepatitis A virus (HAV)
in the Vinnytsia region from 1964 to 2024, and to formulate recommendations for improving the system of preventive
and anti-epidemic measures that may help reduce the incidence in the future.

Materials and methods. The study is based on the analysis of statistical data on HAV incidence in the Vinnytsia
region over 60 years. Epidemiological, sanitary-statistical, and serological methods were used to assess incidence and
identify risk factors. Additionally, studies were conducted to detect serological markers in high-risk groups to evaluate
immunity levels in the population. Data analysis involved comparing incidence trends over the years, considering
socio-economic and migration factors.

Results. It was found that sporadic outbreaks of hepatitis A in the Vinnytsia region are related to general socio-
economic conditions, including income levels, infrastructure status, and adherence to sanitary norms. Furthermore,
migration processes play an important role, as a significant proportion of cases are registered among individuals who
have recently returned from regions with higher epidemic risks. Fluctuations in the incidence rate were observed in
different years, with a notable increase in 2023, partly due to the worsening sanitary situation in the region, non-
compliance with hygiene standards in public places, and increased internal migration.

Conclusions. The study confirmed the need for improving epidemiological surveillance and monitoring, as well as
implementing more effective preventive measures, such as expanding vaccination among vulnerable population
groups. Special attention should be paid to children and individuals living in high-risk areas. The high level of
serological prevalence among the adult population indicates a lack of immunity in most children, highlighting the need
for enhanced vaccination to prevent potential epidemics in the future.

Keywords: Hepatitis A virus, epidemiological surveillance, vaccination, serological prevalence, prevention,
sanitation, socio-economic factors, migration
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ANTIFUNGAL THERAPY AND PESTICIDES: IS THERE A CONNECTION?
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Abstract

Introduction. During the last decades, the resistance of fungi to antifungal drugs has remained one of the
key problems of practical medicine and medical science and requires in-depth study. The work is devoted
to the study of an important issue - the possibility of the formation of drug resistance to antifungal therapy
under the influence of fungicidal drugs in fungi of the genus Candida. Fungicides, in particular triazole and
imidazole derivatives, are widely used today in various areas of the national economy, both in our country
and in the world as a whole.

Aim. To explore the potential development of antifungal drug resistance in Candida fungi due to pesticide
exposure.

Materials and methods. Microorganism Cultures: Included reference strains (Candida albicans DSM
1386, Candida krusei RN 7106, Candida glabrata Y-199) and clinical strains (C. albicans, C. krusei, C.
glabrata) from various collections. MIC and MFC Determination: MICs were identified via serial dilutions
in AM3 medium with Candida suspensions. MFC was determined by seeding samples on Sabouraud
medium, with results evaluated after incubation. Candida Sensitivity to Antifungal Drugs: Sensitivity of
Candida strains to antifungal drugs (imidazoles, triazoles, polyenes) was assessed using the disk diffusion
method. Candida Resistance Formation: Clinical strains were passaged in nutrient media with increasing
fungicide concentrations to study resistance development.

Results. The article presents the results of determining the sensitivity of Candida fungi to fungicides
from the triazole and imidazole groups, and it is shown that it varies and depends on the species and
strain characteristics of the studied cultures. The impact of the adaptation process of fungal pathogens
to azole (difenoconazole and propiconazole) and imidazole (imazalil and prochloraz) fungicides on their
sensitivity to antifungal drugs is described, and experimental evidence demonstrates the potential for
the development of cross-resistance among pathogens to chemically similar drugs. The influence of the
Candida adaptation processes to azole fungicides (difenoconazole and propiconazole) and imidazoles
(imazalil and prochloraz) on their sensitivity to medicinal antifungal drugs is described, and the possibility
of the formation of cross-resistance to drugs with similar chemical structures in the causative agents of
fungal infections has been experimentally proven. At the same time, it was established that, in some cases,
the process of adaptation of this group of microorganisms to fungicides was accompanied by an increase
in their sensitivity to antimycotics, which are used to treat fungal infections.

Conclusions. The results of laboratory studies presented in the article indicate a direct connection
between the use of fungicides and the acquisition of resistance among the causative agents of fungal
infections to medical antifungal drugs.

Keywords: Candida fungi, microbial resistance, pesticides, antifungal drugs, adaptation, sensitivity
of microorganisms

INTRODUCTION market offers a large number of such antifungal agents

[1]. At the same time, in recent years, due to the increased

Nowadays, fungicides are widely used in various selection of resistant microorganisms, a decrease in their
fields of activity, particularly in agriculture. The modern effectiveness has been noted, which forces researchers to
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use other approaches to solve this problem, such as using
combined drugs with different mechanisms of action,
synthesizing new chemical compounds with fungicidal
properties, etc. [2].

Triazole and imidazole derivatives make up
a significant share of fungicides. It should be noted that
drugs from this group with a similar chemical formula are
also intensively used in medical practice for the treatment
of mycoses [3]. In this regard, an important question
arises — can the widespread use of fungicides and pesticides
in agriculture contribute to the formation of resistance
in the causative agents of human fungal infections to the
main groups of antimycotics used in medical practice? Our
work is dedicated to solving this issue.

AIM

To investigate the possibility of the formation of
drug resistance to antifungal therapy under the influence
of pesticides in fungi of the genus Candida.

MATERIALS AND METHODS

Cultures of Microorganisms: The study utilized
museum (reference) strains of Candida fungi: Candida
albicans DSM 1386, Candida krusei RN 7106, and
Candida glabrata Y-199, obtained from well-known
collections of microorganisms (German Collection of
Microorganisms and Cell Cultures GmbH, the State
Institution ‘L.V. Gromashevsky Institute of Epidemiology
and Infectious Diseases of the National Academy of
Medical Sciences of Ukraine, and the collection of
microorganisms of the D. K. Zabolotny Institute of
Microbiology and Virology of the National Academy
of Sciences of Ukraine). Additionally, clinical strains
of Candida were used — C. albicans (n=10), C. krusei
(n=5), and C. glabrata (n=5) from the museums of
microbial cultures of the Department of Microbiology
and Parasitology with the basics of immunology of
Bogomolets National Medical University and the
bacteriological laboratory of Pirogov National Medical
University. Identification of isolated fungal cultures was
performed using the Vitek 2 compact 30 — device for
identification and determination of microbial sensitivity to
antimicrobial agents.

Determination of Minimum Inhibitory Concentration
(MIC) and Minimum Fungicidal Concentration (MFC) of
the Test Compounds:

The MIC of fungicides was determined using the
method of serial dilutions of the drugs in liquid nutrient
medium AM3 (Antibiotic medium 3) [4]. Working

solutions were prepared under aseptic conditions
by diluting crystalline powders (difenoconazole,
tebuconazole, flutriafol, imazalil, and prochloraz)

weighing 800 mg (0.8 g) or 0.8 ml of liquid propiconazole

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

in 9.2 ml of DMSO. Further, successive two-fold
dilutions were performed in liquid AM3 medium to a final
fungicide concentration of 9.7 mg/ml (for difenoconazole,
tebuconazole, flutriafol, imazalil, prochloraz) or
12.5 mg/ml for propiconazole (calculation of mass
and concentration was made taking into account the
density of the drug). Suspensions of Candida were
added to the obtained drug dilutions. The final inoculum
dose was 1x10"4-5x10"4 cells/ml. Tubes were placed
in a thermostat for 48 hours for incubation at 35 °C.
Evaluation of the results of microbial growth inhibition in
the solution using the 4+ system (0 — optically transparent,
4+ — no difference from positive control) was difficult
due to the turbidity of the solutions starting from the first
dilution. Therefore, the antifungal activity of the tested
antimycotics was assessed by MFC.

To determine MFC, samples of 0.1 ml were taken
with a fungicide concentration of 1.0xMIC, higher
concentration samples, and positive control. Each sample
was seeded on Petri dishes with Sabouraud medium and
incubated at 35 °C. Results were evaluated after 24 hours
and 48 hours. The result was considered negative in the
presence of 5 or fewer colonies per dish, equivalent to
99.9% death of the test culture. The lowest concentration
at which negative results were recorded was taken as
MFC. To determine interspecies differences in Candida
sensitivity to fungicides, average MFC values were
calculated for C. albicans, C. krusei, C. glabrata.

Determination of Candida Sensitivity to Antifungal
Drugs Using the Disk Diffusion Method (DDM):

To study the possibility of cross-resistance formation
to medical antifungal drugs in Candida adapted to high
concentrations of agricultural fungicides, a comparative
determination of the sensitivity of initial and passaged
strains of Candida to the most common antifungal drugs
in medical practice — imidazole derivatives, triazoles,
and polyene antibiotics — was conducted. Sensitivity
was determined according to the standard methodology
specified in CLSI M44-A2 (2018) (CLSI guideline
M44-A2 Wayne, PA: 2018), using Mueller-Hinton
medium with the addition of 2% glucose and 0.5 mg/ml
methylene blue and standard disks with miconazole (50
mg per disk), clotrimazole (10 mg per disk), fluconazole
(25 mg per disk), voriconazole (1 mg per disk), nystatin
(100 U per disk) produced by HiMedia.

Formation of Candida Resistance to Fungicidal Agents:

To investigate the possibility of resistance formation
and study the dynamics of the appearance of fungicide-
resistant Candida, a series of passages of clinical
strains of C. albicans (2 strains), C. glabrata (1 strain),
C. krusei (1 strain) in liquid nutrient media with different
concentrations of each of the tested fungicides was
carried out. Passage was performed in nutrient media
with increasing concentrations of fungicide, inoculated
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with a suspension of the previous passage’s Candida
spp. culture, which was grown in the presence of half
the minimum fungicidal concentration of the specific
drug. After incubation in a thermostat for 24 hours and
48 hours, the contents of each tube were seeded on solid
nutrient medium to determine MFC. The number of
passages ranged from 10 to 16 depending on the species
of Candida spp.

RESULTS

When studying the sensitivity of fungi of the
Candida genus to the main fungicidal drugs, species
and strain differences of the used Candida -cultures
were proven (Table 1). In particular, clinical isolates

of C. albicans were most sensitive to difenoconazole
(MFC = 0.4540.04 mg/ml), clinical strains of C. krusei
were less sensitive (MFC = 0.814£0.09 mg/ml). Note
that the reference strains of these two species had the
same sensitivity to difenoconazole (0.63+0 mg/ml). The
least sensitive to difenoconazole were clinical strains of
C. glabrata (MFC = 6.21£0.89 mg/ml), which exceeds the
corresponding indicator for C. krusei and C. albicans by
7.6 and 13 times, respectively.

The highest sensitivity to tebuconazole was
demonstrated by museum strains of C. glabrata, for which
the MFC was 0.14+0.01 mg/ml, while clinical isolates of
C. krusei and C. albicans died at drug concentrations of
0.23+0.04 and 0.3+0.03 mg/ml, respectively.

Table 1
Characteristics of the minimum fungicidal concentration (MFC) X*o (mg/ml) of the sensitivity
of Candida spp. to fungicides
Microoreanisms Difenoconazole| Tebuconazole | Flutriafol | Propiconazole | Imazalil | Prochloraz
g Minimum fungicidal concentration (MFC) X+c (mg/ml)
C. albicans
DSM 1386 0.63+0 0.31+0 1.3+0 0.2+0 0.63+0 1.25+0
C. albicans (n=10) 0.45+0.04 0.3+0.03 0.41+0.06 0.09+0.01 0.26+0.03 1.68+0.11
C. krusei
RN 7106 0.63£0 0.31+0 0.63+0 0.8+0 0.63£0 10.0+0
C. krusei (n=5) 0.81+0.09 0.23+0.04 0.3+0.05 0.27+0.07 0.30+0.06 8.0+0.65
C. glabrata Y199 2.5+0 0.14+0 2.5+0 0.2+0 0.63+0 10.0+0
C. glabrata (n=5) 6.21+0.89 0.23+0.01 7.83+0.84 0.17+0.01 2.92+0.03 7.21+0.97

Different sensitivities of Candida to flutriafol,
a fungicide structurally similar to fluconazole,
voriconazole, and other triazoles used in medical
practice, have also been recorded [5]. Clinical strains of
C. krusei, which are known for their natural resistance to
fluconazole, had the highest sensitivity to flutriafol. C.
krusei fungi were killed at mean flutriafol concentrations
of 0.3+0.05 mg/ml, while C. albicans strains were killed
in the presence of at least 0.41+0.06 mg/ml. It was noted
that the sensitivity of the reference strain C. albicans
DSM 1386 to flutriafol was significantly lower than that
of clinical isolates of this species: cell death occurred
at a flutriafol concentration of 1.25+0 mg/ml, which
is three times higher than the corresponding indicator
for clinical strains. Clinical and reference strains of C.
glabrata showed the least sensitivity to flutriafol, the
death of which was observed in the presence of 7.83+0.84
mg/ml and 2.5+0 mg/ml of flutriafol, which exceeded the
corresponding indicators for Candida of other species by
more than 20 times.

In the presence of propiconazole, clinical isolates
of fungi died at average minimum concentrations
of 0.09£0.01 mg/ml (C. albicans), 0.17£0.01
mg/ml (C. glabrata) and 0.3£0.05 mg/ml (C. krusei).
Simultaneously, the reference strains of each of the
experimental species of Candida were more resistant to
this fungicide, as demonstrated by the MFC indicators
presented in the Table 1.
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At the same time, reference strains of Candida spp.
turned out to be less sensitive to imazalil (MFC = 0.63 mg/ml),
while the sensitivity of clinical isolates to this fungicide was
higher, ranging from 0.26+0.03 to 0.30+0.06 mg/ml regardless
of species. The study of the sensitivity of Candida to this
fungicide is of particular importance, because the structural
formula of imazalil is very close to the structure of drugs of the
imidazole group, which are used to treat mycoses (miconazole,
isoconazole, econazole, etc.) [6].

In general, the strains of all studied Candida species
were characterized by high resistance to prochloraz.
Meanwhile, interspecies differences in sensitivity to this
fungicide were recorded: prochloraz exhibited the highest
activity against C. albicans, as evidenced by the MFC data
at 1.68+0.11 mg/ml for clinical strains and 1.25 mg/ml
for the reference strain. It should be emphasized that the
corresponding values of MFC for C. krusei and C. glabrata
were 4.7 and 4.3 times higher for clinical isolates and 8
times higher for reference strains, respectively.

The next stage of research involved studying the
possibility of adaptation (acquisition of resistance) of
Candida to fungicides under experimental conditions. For
this, two clinical strains of C. albicans and one strain each
of C. krusei and C. glabrata were selected. Their selection
was guided by the following criteria: the stability of the
results of the initial MFC for a certain strain in all series
of sensitivity studies and morphological and cultural
properties typical for the species.
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Presented in the Table 2 results demonstrate the
peculiarities of adaptation of clinical strains of C. albicans
to fungicides: both isolates changed their sensitivity to
tebuconazole, imazalil and prochloraz in the process of
passaging with fungicides. The sensitivity to tebuconazole
and prochloraz slightly decreased (MFC increased
twofold). At the same time, the sensitivity to imazalil in
both strains, as indicated by the MFC values, decreased
by 8 times, indicating a pronounced development of
resistance.

in the process of 10 passages, it was not possible to
form resistance to this drug in Candida albicans 77,
and the resistance of the Candida albicans 1 strain
under these conditions only doubled. More significant
strain differences were observed in the formation of
resistance to difenoconazole and propiconazole: from the
formation of highly resistant populations, the sensitivity
of which decreased by 4 times, to the complete absence
of resistance after 10 or 12 passages (Table 2). Based on
the presented results, it can be concluded that resistance

Insignificant strain differences were revealed to imazalil is most actively formed in both investigated
in the process of adaptation of cultures to flutriafol: clinical strains of C. albicans.
Table 2
Formation of resistance to fungicides in clinical strains C. albicans
Initial MFC MFC after passage Number of passages Increasing resistance
The name of the drug (mg/ml) (mg/ml) (n times)
1 2 1 2 1 2 1 2
Difenoconazole 0.31 0.31 1.25 0.31 10 12 4 -
Tebuconazole 0.63 0.31 1.25 0.63 10 12 2 2
Flutriafol 1.25 0.63 1.25 1.25 10 10 - 2
Propiconazole 0.05 0.05 0.05 0.20 10 10 - 4
Imazalil 0.08 0.08 0.63 0.63 10 12 8 8
Prochloraz 1.25 1.25 2.50 2.50 10 12 2 2

Note: 1 —clinical strain C. albicans 77; 2 clinical strain of C. albicans 1.

Species differences in the formation of resistance
to fungicidal drugs in Candida from the non-albicans
group were also revealed. The passage process in nutrient
media with C. glabrata fungicides was accompanied by
the formation of resistance to the triazoles propiconazole
and tebuconazole, which was evidenced by a 16- and
8-fold increase in the minimum fungicidal concentrations
of these compounds, respectively (Table 3). Resistance
to compounds (difenoconazole, prochloraz), to which

C. glabrata was not very sensitive, was formed slowly
(MFC increased by 2 times), and to flutriafol it was not
formed at all, which is confirmed by the data of MFC.

In the process of adaptation of C. glabrata to imazalil,
it was not possible to achieve a pronounced formation
of resistance: even after 10 passages, the death of these
microorganisms occurred at minimal concentrations of the
drug, which were only twice the initial values.

Table 3
Formation of resistance to fungicides in C. glabrata and C. krusei
Initial MFC MFC after passage Number of passages Increase in resistance
The name of the drug (mg/ml) (mg/ml) (n times)
1 2 1 2 1 2 1 2
Difenoconazole 10.0 1.25 20.0 10.0 10 16 2 8
Tebuconazole 0.16 0.08 1.25 2.50 10 16 8 32
Flutriafol 10.0 0.08 10.0 5.0 10 16 - 64
Propiconazole 0.20 0.20 3.20 3.20 10 10 16 16
Imazalil 0.31 0.08 0.63 1.25 10 14 2 16
Prochloraz 10.0 5.0 20.0 5.0 10 16 2 -

Note: 1— Candida glabrata 91; 2 — Candida krusei B.

Passage of C. krusei in the presence of fungicides
was accompanied by the formation of resistance to all
drugs except prochloraz (group of imidazoles) (Table 3).
C. krusei developed resistance most effectively to
tebuconazole and flutriafol, (with MIC increasing by 32
and 64 times, respectively). The process of adaptation of
C. krusei to propiconazole and imazalil was accompanied
by a 16-fold increase in resistance, and an §-fold increase
in resistance to difenoconazole.

Analysis of the dynamics of the formation
of resistance to fungicides in different species of

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

Candida spp. allows to note certain features of
this process. In particular, in C. albicans strains,
a significant decrease in sensitivity was often observed
after one or two passages of culture, followed by active
«sensitization» of the strain to the fungicide during at
least two passages, which was confirmed by a decrease
in the MFC of the compound compared to the initial
data. As an example, similar features in the dynamics
of changes in fungicidal concentrations during the
adaptation of clinical isolates of C. albicans to fungicides
are demonstrated in Figure 1.
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Figure 1. Dynamics of the adaptation process of C. albicans strains to difenoconazole.

Note*: the first MFC value (312.5 pg/ml) is the initial sensitivity of C. albicans strains to difenoconazole.

It should also be noted that long-term passage of
C. albicans and C. glabrata led to a gradual «exhaustion»
of the viability of the populations, which limited the further
process of adaptation. At passages 11-12, even in control
test tubes without fungicide, a slowdown in population
growth was observed, at passages 14-15, the growth of
Candida adapted to fungicides was not registered either
in experimental or control test tubes. For most strains, the
adaptation process was limited to 10-12 passages. The
only exception was C. krusei, in this case, passaging was

continued until the 20th passage, however, starting from the
12th passage, the growth of MFC was not observed.

The final stage of research was aimed at finding out
the possibility of cross-resistance to medical antifungals
in fungal strains adapted to high concentrations
of fungicides. To do this, the sensitivity of these
microorganisms to antimycotics before and after their
adaptation to fungicides was comparatively studied. The
results are presented in the Table 4.

Table 4
Susceptibility of fungicide-resistant Candida populations to antimycotics for medical purposes
. Antifungal drugs
U A N e Nystatin _| Miconazole | Clotrimazole | Fluconazole | Voriconazole
strain Di
iameter of growth retardation zone (mm)

C. albicans 1) 16 20 30
C. albicans 1(D) 5 20 16 5 5
C. albicans 1(T) 20 44 30 45 30
C. albicans 1(F) 16 28 20 44 40
C. albicans 1(Pp*) 2 24 20 36 32
C. albicans 1(I*) 4 40 40 45 45
C. albicans 1(Px) 4 40 30 45 45
C. albicans 77 0 5 20 5 32
C. albicans 77(D*) 2 7 6 32 5
C. albicans 77(T) 4 8 2 32 32
C. albicans 77(F) 20 0 24 40 30
C. albicans 77(PP) 2 6 14 35 5
C. albicans 77(1*) 2 26 22 40 35
C. albicans 77(Px) 9 20 16 34 26
S. krusei V. 11 14 16 5 40
C. krusei V(D*) 2 0 1 5 6
C. krusei V(T*) 1 3 20 5 36
C. krusei V(F*) 2 8 6 5 16
C. krusei V(Pp*) 2 10 15 5 34
C. krusei V(I*) 5 14 12 5 6
C. krusei V(Px) 1 4 5 5 30
C. glabrata 91 12 12 26 22 26
C. glabrata 91(D) 4 12/30 30 181 401
C. glabrata 91(T*) 0 12 20 40 20
C. glabrata 91(F) 5 30 30 30 44
C. glabrata91(Pp*) 5 20 22 30 25
C. glabrata 91(1) 8 15/30 30 40 201
C. glabrata 91(Px) 12 14 15 20 5

Note: (T*), (Pp*) strain with developed resistance to tebuconazole, propiconazole, respectively; (D), (F), (I), (Px) artificially adapted
strain to difenoconazole, flutriafol, imazalil, prochloraz, respectively; 'zone was completely overgrown after 48 hours of incubation.
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The results of experimental studies made it possible to
establish that clinical isolates of C. albicans 1, adapted to high
concentrations of the fungicide difenoconazole, acquired cross-
resistance to the antifungal drugs voriconazole and fluconazole
(in both cases, the zone of inhibition (ZOI) decreased by
25 mm). A similar pattern was established for C. krusei, which,
after adaptation to the fungicide imazalil, acquired resistance
to the antifungal drug voriconazole with a corresponding
decrease in the ZOI from 40 mm to 6 mm [5] and C. albicans
77, which after acquiring resistance to the fungicides
difenoconazole and propiconazole became less sensitive to
voriconazole (ZOI decreased from 32 mm to 5 mm in both
cases). As for C. glabrata 91, this pathogen acquired resistance
to the drug voriconazole only after adaptation to the fungicide
prochloraz (the ZOI decreased from 26 mm to 5 mm).

The process of acquiring resistance to the antimycotic
nystatin is less active in C. albicans 77, adapted to the
fungicide tebuconazole (the ZOI changed from 14 to
8 mm) and C. krusei B, adapted to itraconazole (from 11
to 5 mm) [7]. In addition, C. krusei B, adapted to flutriafol
became less sensitive to metronidazole, clotrimazole, and
voriconazole (decrease in ZOI from 14 to 8, from 16 to
6 mm, and from 40 to 16 mm, respectively).

Additionally, it has been established that sometimes
the process of adaptation of Candida fungi to fungicides can,
on the contrary, contribute to the increase of their sensitivity
to antimycotics of medical use [6]. This phenomenon is
most pronounced in C. albicans 77, which, after adaptation
to fungicides, sharply increased sensitivity to fluconazole,
the ZOI around discs with fluconazole increased 6-8 times,
depending on the fungicide to which this microorganism
was adapted. However, it should be noted that in most cases,
the process of adaptation of Candida microorganisms to the
studied fungicidal medicines did not affect their sensitivity to
antimycotics used in medical practice.

CONCLUSIONS

1. It was established for the first time that the
process of adaptation of fungi of the Candida genus to
agrofungicidal drugs of the azole (difenoconazole and
propiconazole) and imidazole (imazalil and prochloraz)
groups affects their sensitivity to antifungal drugs for
medical purposes, accompanied by the formation of cross-
resistance to drugs close in chemical formula, in particular
voriconazole. In some isolated cases, the process of
adaptation of this group of microorganisms to fungicides
was accompanied by an increase in their sensitivity to
certain groups of antimycotics used to treat fungal infections.

2. The sensitivity of Candida mushrooms to the main
fungicides used in the agricultural industry is different and
depends on species and strain characteristics of the studied
crops. There was no significant difference in the sensitivity
of museum strains and clinical isolates to these drugs.

3. The possibility of adaptation (acquiring resistance)
of Candida to fungicides under experimental conditions
has been proven, and it has been shown that this process

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025

depends on the class of fungicide, as well as on the strain and
species characteristics of the microorganism cultures used
in the experiment. In some cases, such as clinical strains of
C. albicans, the sensitivity to tebuconazole decreased by 8
times in the process of adaptation, which is evidence of the
pronounced formation of resistance, in others, for example,
in C. glabrata, resistance to flutriafol was not formed at all.

So, the results of experimental studies demonstrate
the connection between the use of fungicides and the
spread of resistance among the causative agents of fungal
infections to drugs with antimycotic action. It cannot be
ruled out that the intensive use of fungicides in agriculture
contributes to the formation of resistance in the causative
agents of human fungal infections to the main groups of
antimycotics used in medical practice.

Prospects for further research. Continued study of
clinical isolates will help to better understand the risks
and routes of transmission. To prevent the widespread
spread of multiresistant Candida isolates, it is extremely
important to understand the resistance mechanisms of
these microorganisms and continue to study/observe
them. Additional research will help improve the prognosis
of patients with fungal infections, especially those with
immunodeficiency.
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Pe3rome

AHTUOYHIANbHA TEPANIA | NIECTULMON: YX € 3B’A30K?
AHacracis A. 'puH3oBcbKa', Bitanin B. Bobup', Bonogumup I. Linpo6okos', Ipuna M. BoBk?, Bagum A. MoHATOBCHKMIA',
OnexkcaHap A. Hazapuyk?

HavuioHanbHWi MeanyHmiz yHiBepeuTeT iMeHi O. O. Boromonbus (HMY), m. Kuis, Ykpaita
ZBiHHWLIbKIA HaLjiOHaNbHMIA MeanyHuiA yHiBepeuTeT iMeni M. |. Muporoa (BHMY), M. BiHHuug, Ykpaia

Beryn. [IpoTaroM ocTaHHIX [eCATHIITh Pe3UCTEHTHICTb IPUGIB 0 NPOTUTPUOGKOBUX IMpenapaTiB 3aJHLIAETHCS
OJIHi€l0 i3 KJIIOYOBUX NPO6/IeM MPAaKTUYHOI MeAUIIMHY Ta MeAUYHOI HayKH i moTpebye MIMO60KOro BUBYeHHs. Po6oTa
MpUCBSYE€HA JOCJi[P)KEHHIO BAXKJIMBOTO NMUTAHHS — MOXJIUBOCTI ¢opMyBaHHA y rpubiB poay Candida nikapcbkoi
CTiIAKOCTI Z10 aHTUMIKOTHUYHOI Tepamii miJ BIiMBoM QyHrinuAgHUX npenapatiB. @yHrinuaHi 3aco6u, 30kpeMa noxigHi
TPHa30Jly Ta iMiZla30/1y CbOrOAHI IIMPOKO BUKOPUCTOBYIOTHCA ¥ Pi3HUX chepax HApOJHOTO rocrnojapcTBa K B HALIiH
KpaiHi, TaK i B jiJIOMY y CBITi.

MeTa. BUBYUTH MOXJUBICTb PO3BUTKY CTiMKOCTi A0 NMPOTUIPUOKOBUX IpenapaTiB y rpubiB poxy Candida mip,
BIINBOM NECTULU/iB.

Marepianu Tta Metogu. KynbTypu MikpoopranismiB: BukopuctoByBanucs pedepeHcHi wtamu (Candida albicans
DSM 1386, Candida krusei RN 7106, Candida glabrata Y-199) ta kniiniuni wramu (C. albicans, C. krusei, C. glabrata)
3 pi3HuX Kosekuii. Busnauyenns MIK i MOK: MIK BusHauasu MeToZOM cepiiHUX po3BelieHb y cepenoBuini AM3 i3
cycnensiamu Candida. MOK Bu3HavanM MJIAXOM BHUCIBY 3pa3kiB Ha cepezsoBuile Cabypo 3 MoAaablIO0 iHKyOali€ewo.
Yyrausicte Candida 1o npoTUTPUOKOBUX NpenapaTiB: Yy™IuBicTh mtamiB Candida o NpoTUTrpHOKOBUX MpenaparisB
(imMigazosiy, TprUazoJiy, MOJIIEHU) OLiHIOBAJIU MeTOAOM AucKoBoi Audy3il. DopMmyBaHHs cTilikocTi Candida: Kniniuni
LITaMU MPOXOJUJIM Cepilo MacaxiB y XMBUJIbBHUX CepefOBHUILAX 3 MiJABUILEHUMHU KOHLEHTpaliaMu QYHTILU/AIB s
BUBYEHHS PO3BUTKY CTiIMKOCTI.

Pe3ynbraTH. B cTaTTi mpecTaBsieHi pe3ysabTaTH BHU3HAYe€HHS YyTJIMBOCTI rpubiB pony Candida no GyHrinunis
rpyny TprasoJy i iMizja3osy Ta mokasaHo, 110 BOHA € Pi3HOIO i 3a/IeXKUTh BiJj BUAOBHUX Ta LITAMOBUX 0COBJHUBOCTEH
JOCTiPKyBaHUX Ky/abTyp. EKCepUMeHTa/bHO OOIPYHTOBAHO 3JAaTHICTh KaHAWJ HaOyBaTH pPE3UCTEHTHICTb [0
GyHrinMAiB B yMOBax eKCIepUMeHTY, a TaKOX MOKa3aHo, 10 Liel Mpoliec 3a/eXXUThb K Bif kjacy QYHTinuAy, Tak
i Bif mITaMOBHX Ta BHUJOBHUX OCOGJMBOCTEH BUKOPUCTAHHUX y JOCHiLI KyJAbTyp rpu6iB. OnMcaHO BIJIMB HpOLECy
ajanTtanii kaHAuA Ao GyHrinuzaiB rpynu asomiB (gudeHokoHazosy i mpomikoHasosy) Ta iMmigasosiB (imMasasniny
i mpoxJsiopasy) Ha IX 4yTIMBICTb [0 JIKapCBKHUX NPOTUTPUOGKOBHUX IpemnapaTiB Ta eKCIIepHMEHTAaJbHO J0BeJeHO
MOXJIMBiCTE GoOpMyBaHHSI y 30yJHUKIB TpHOKOBHUX iHQeKIili mepexpecHOi pe3UCTEHTHOCTI [0 OJM3bKHX 3a
xiMiuHOIO PopMysiokO JIiKapChKUX 3ac06iB. BolHOYAC BCTAaHOBJIEHO, 1110 B OKPEMUX BUMAJKaX NPoLec ajanTanii JaHoi
rpynd MikpoopraHismiB Ao yHrinuJiB CynpoBOKYBaBCSl HiABUILEHHSAM IX YYTJIMBOCTI O aHTHUMIKOTHUKIB, SIKi
BUKOPHCTOBYIOTBCS JJIs1 IIKyBaHHS IPUOKOBUX iHOEKILiH.

BucHoBKHU. [IpejcTaBieHi B cTaTTi pe3y/nbTaTH J1ab0paTOPHUX JOC/Ii/KeHb BKas3ylOTb Ha NPAMHH 3B’A30K Mix
BUKOPHUCTAaHHAM QYHrinuAiB Ta HaGyTTSAM PEe3UCTEHTHOCTI cepef, 36yAHUKIB IrpU6KOBUX iHPEKUiH J0 MeJUYHUX
NPOTUTPUOKOBUX NTpenapaTiB.

Knawuosi cnaoea: rpuou Candida, Mikpo6Ha pe3HCTEHTHICTb, NeCTHLMJM, NPOTUTPHUOGKOBI Npemaparw,
ajanTauis, Yy TJIMBiCTh MiKpOOpraHisMiB

Received: 16 October 2024
Accepted: 24 January 2025

KniniyHa Ta npodinakTuyna meaunuHa, Ne 2(40)/2025 151



JIITEPATYPHUU OIVIAJ]

VK 616.127-005.4:616.153.915.96
https://doi.org/10.31612/2616-4868.2.2025.18

KOPEKLIA AMCNINIAEMIl: ICTOPUYHUIU ACMEKT TA CYYACHWW nornsap,
HA MPOBNEMY (OrNAA NITEPATYPU, YACTUHA 1)

Omutpo O. Asvyk', FanuHa 3. Mopo3s'? OnekcaHap M. TkaneHko?

NlepxaBHa HaykoBa ycTaHoBa «LleHTp iHHOBAL}iHWX TEXHONONiI OXOPOHH 3LOPOB’A» [lepXKaBHOro ynpasriHHS cripaBami, M. Kui, YkpaiHa

2ykpaiHcbka BiliCbkoBO-MeanyHa akagemis, M. Kuis, YkpaiHa

Pe3rome

MerTa. IIpoBecTy y3arajibHeHHS HAyKOBUX JOCJIJKeHb 100 iCTOPil BUKOPUCTAHHA MeJAUKAaMEeHTO3HUX
npenapariB Ji/isl KopeKuil Aucainigemii B KJAiHIYHIN MpaKTHUII.

Marepiaau Ta MeToau. [IpoBeieHO aHaIi3 Ta y3arajbHeHHS HAYKOBUX CTAaTel, HACTAaHOB Ta peKoOMeHalii
I10/10 OOI'PYHTYBaHHS Ta 3aPOBa/KEHHsI MPU3HAYEHHS TiloJIiNileMiYHUX MpenapariB 3 METOIO JIIKyBaHHS
Ta NPOoQIJaKTUKH CeplLeBO-CyAUHHUX 3aXBOPIOBaHb. BHKOPUCTOBYBa/IMCb METOJU: CUCTEMHHUU MiAxis,
6i61ioceMaHTUYHUH, aHAJIITUYHUH.

PesynbraTu. linoresu wozo posi rinepxosiecTeprHeMii y pO3BUTKY aTEPOCKJIEPOTUYHOTO ypaKeHHS
CepueBOo-Cy/IMHHOI CHCTEMU OyJIM 3alpOINOHOBaHI 1ie B Apyrid mosoBuHi XIX cToJiTTs, a HayKoBi miaxoau
11010 HEOOXiAHOCTI KOpeKLil AuciniieMii o6rpyHTOBaHI TiJIbKY 3 3alpOBaKEHHSIM KoHLemnLii GpakTopiB
pU3UKYy B Apyrii nmosoBuHi XX cromiTTsa. OHAaK 3HaZ06M/I0Ch MakKe ABa AECATUIITTS AJ151 BIPOBaKEHHS
y KJIHIYHy NpPaKTUKY TinojimiieMiYyHUX IpemnapaTiB 3 MeTOH NpodiJIaKTUKW Ta JIKyBaHHS CepLEeBO-
CcyAUHHUX 3axBoproBaHb (CC3). [lepminM papMaKosIOriyHUM MpenapaToM, SKU CTalud BUKOPUCTOBYBATH
y KJIiHIYHIHA NpaKTHIi Oysia HIKOTHHOBA KUCJI0TA (HiauKH). CEKBECTPAHTH XKOBYHUX KUCJIOT (X0JIeCTUPAMIH,
KOJIECTUIIOJI, KOJIeceBeJlaM) CTa/id Apyroi rpymow, a ¢pibpatu (penodiépat, 6e3adibpat, remdpibposn
Ta nUnpo¢ibpaT) - TPETbOW TPYINOK MpenaparTiB rimosimigeMidyHoi Tepamii. 3rogoM I mpemnapartu
HOCTYNWINCh MiCIleM CTAaTUHAM, YUsl KJiHiYHA e(pEKTHUBHICTh BUSIBHJIACh BHILOI0, a MPOOiab 6e3neKku —
kpamuM. Tepamisi cTaTUHaMH, SIK IMpPaBWJIO, A06pe MEePEeHOCUThCA i MOoGiYHI peakIiil crmocTepiraloThcs
MeH1Ie, HK ¥ 5% 3a pe3y/ibTaTaMy paH/I0Mi30BaHUX KJIIHIYHUX AOCTiKeHb. Pe3ysibTaTH paHZ0Mi30BaHUX
KJIUIIYHUX JOCJi/PKeHb 3aCBiqYWIN eeKTUBHICTD Ii€l rpyny nmpenapartiB 11040 BTOPUHHOI Ta NEPBUHHOI
npooinaktrku CC3. [lounHarouu 3 KiHg 90-x pp. XX cTOJIITTA y CBITi ciocTepira€Thbcs MOCTiHE 3pOCTAHHSA
NpU3HAYEHHS CTATUHIB B KJiHIYHIA TPaKTHIII.

BuCHOBKHM. MeJuKaMeHTO3HI mpenapatd JJs Kopekuii guciainigeMii B KJIHIYHIA nmpakTUIi
BUKOPHUCTOBYIOThCS 3 Apyroi mosioBUHU XX crositts. Hianus, GibpaTu Ta ceKBeCTpaHTH XKOBYHUX KUCJIOT
Ha Cy4yaCHOMY eTalli IOCTYNMUJIUCh MiCIieM CTaTUHaM, SIKi 3a/IMIIalThCA penapaTaMy NepIIOro psaAy AJs
KOpeKIil Jiini{Horo o6MiHy.

Kawuoei caosa: auciainigemis, cepueBo-CyAUHHI 3aXBOPHBaHHSA, CTAaTHHH, HianuH, ¢Qiéparty,
CEeKBeCTPAaHTH }KOBYHUX KUCJIOT

BCTYN

mosoBuHi XIX CTOMTTS — 3a pe3yabraTaMHd aHajlizy
) L ) L KIIIHIYHUX CIOCTEPEKEHb 3a MallleHTaMH 3 CIMEeHHOIo
Erionoriunuii  4MHHMK  {IIEMiYHOT  XBOPOOM  rinenxonectepumemicro (ommc KIiHIYHMX BHMAJKIB CMepTi
cepus  (IXC) — arepocknepoTHine ypameHHS CYWMH iy ['[M vy piteif 3 KCAHTOMAMH), TIPOTE eKCIIEPHMEHTATbHI
cepus — Ta Marodi3ioNoriuNi  MEXaHisMH  PO3BUTKY g yyigiumi oCHiKEHHS MO0 38°53Ky Xomectepuny (XC)
crenokapnil, ~rocrporo indapkry miokapna (M) 5 yospurkom atepocKIepOTHUHOTO ypakeHHS TPAKTHIHO
Oyio OmMCaHO  We Yy XIX (.:TOJ'IiTTi. linoresu o nposomHcs 10 40-x pp. XX cromirrs [1].
MO0  pojdi  TilepXolecTEepUHEMii Yy  PO3BUTKY
ATEPOCKIIEPOTHYHOTO  YPAKEHHS  CEPUEBO-CYIHHHON BaxnuBuii eTan po3BUTKY KapiONOTii K HAyKOBOTO
CHCTEMH Takok Oyl  3amporioHoBami y  apyriii  HAIPAMY O€3NOCEpENHBO TIOB’S3aHHH 3 PO3BHTKOM
152 KniniyHa Ta npodinaktudna meaunuHa, Ne 2(40)/2025
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KIIIHIYHOT ~ emijgeMiojorii Ta J0Ka30BOi  MeEIWIMHH.
OnyoOnikoBani ynpomoBk 1957-1963 pp. pesynsraru
@OpeMiHreMChKOro  JOCIHIJKEHHS, SIKE  IMPOBOAUTHCS

3 1948 poky, cTamu MiATPYHTSM JUIsS CTBOPSHHS KOHIICIIIIT
¢daxropiB pu3uKy. bBynso noseneHo ponb aprepialibHOT
rinmeprensii,  rinepxonecTepuHeMii,  TIOTIOHOKYpPiHHS,
OXHPIHHS, IIyKPOBOTO [ia0eTy y PpO3BUTKY CEpIICBO-
cynuHHEX  3axBoptoBaHb (CC3) Ta  0oOrpyHTOBaHO
HEeOoOXiAHICTh X Kopekuii [2].

Konmnenmist ~ ¢akTtopiB  puU3UKy y  PO3BHUTKY
aTepoCKJIepOTHUHUX ypaxkenb Ta [1IM moctynoBo
ButicHIIA Teopiro moao CC3 sk ¢arambHOrO HACHiAKY
CTapiHHA. Byno BHCYHYyTO TilmoTe3W IIOAO MOXKIMBOCTI
npodimaktukn CC3 nwrixom Momudikanii  dakropis
pU3MKY Ta po3poOJeHO IM3alfH  JOCHIPKeHb IS
BHUBUCHHS €(QEKTHBHOCTI  3alPOIOHOBAHUX  3aXOIiB.
OnHak 3HamoOWIOCS Ime Maike JBa JECATIIITTS JUIs
BIIPOBA/DKCHHA Y KIIHIYHY MPAKTUKY 3aXOIiB KOPEKIIil
muciinigeMii 3 metoro npoginakruku CC3 [3, 4].

ToMy BaXJIMBO Yy3arajibHUTH HAayKOBi JOCSTHEHHS
IO0 PO3POOKKM Ta 3aMpPOBAKCHHS MEIUKAMCHTO3HHX
METO/IB KOpeKIii AMCHimieMil Ta BH3HAYUTH aKTyalbHi
ACTIeKTH Ha Cy4acCHOMY €Talli.

META

IIpoBecTn y3arambHEHHS HAyKOBHX JOCIHIIKCHB
IIOMI0 iCTOPii BUKOPUCTAHHS MEMKAMEHTO3HUX IpenapariB
JUTSL KOPEKIIii AUCIITiIeMii B KIITHIYHIA TPaKTHUII.

MATEPIANIA TA METOOX

[MpoBeneHo aHami3 Ta Yy3arajlbHEHHS HayKOBUX
CTaTeii, HACTaHOB Ta PEKOMEHJAIlIN 1070 OOTPYHTYBaHHS
Ta 3al0pOBAa[HKCHHS MPU3HAYCHHS  TIMOIMAEMIYHUX
Mpernaparie 3 METOK JIIKyBaHHA Ta IPOQIIaKTHKU
CC3. BHKOPHCTOBYBAJIHUCh METOMW: CHCTEMHHH MMiAXI,
610J1i0CEMaHTHYHHI, aHATI THIHHA.

PE3YNIbTATUA TA OB OBOPEHHA

HesBakatoun Ha HasBHI JIOKa3M MO0 E€TiONOTTYHOL
porti TinepxoecTeprHeMii y pO3BUTKY aTepOCKICPOTHYHOTO
ypaxenns, me y 80-x pp. XX cromirrs OutbIICTh
KapIioyoriB  CKENTHYHO CTaBWIMCS 0  MOXIIMBOCTI
KoHTpoO piBHSA XC y MOMyJAIi Ta BBaKaJIM HEIOLUTBHIM
MIPOBOIMTH KOPEKIF0 DIBHS IIMiIiB MAIi€HTaM, SKi BXe
Maim kiiHigHI nposiBu IXC. 3a pesynsraramu IpoBeeHOTO
y 1983 poui B CILIA omuryBanss, 50% JikapiB 3arajbHO
MPaKTHKA HE TpPHU3HAYa M > KOTHMX 3aXOMIB  KOPEKIii
MaIieHTaM, 9Mi piBeHb 3arambHOro XC CTAaHOBHB MEHIIE
300 mr/mn (7,8 wmmomb/m), 40% 3 HUX TpU3HAYAIH
(hapMakonoriuHi Tpenapard JMINe IpH 3HAa4YeHHI BHIIE
340 mr/mn (8,8 mmonw/n), a 27% HIKONMM HE TpHU3HAYAIN
rinosninizeMiudy Teparito [1]. MakcumyM, 1o oTpUMYBan
MAIliEHTH 3  TIlEpXOJECTepPHHEMIEI0 Ha  KOHCYJbTaMil
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y JKapsi, — HOpay 1010 MoAudiKallil pexuMy XapuyBaHHS,
ki OyaM JOCHTh pI3HOMaHITHUMH 1, 3arajiom, He
TPU3BOIVIIN JIO 3HAYHMX 3MiH MOKA3HHUKIB JIIITJTHOTO OOMIHY.

3aramom  icTopis  (apmaxonoriyHoi  Kopekuil
mucmimigeMii  csrae  moHax 70  pokiB. Ilepmum
(bapMaxoJIoriaTHIM npernaparom, KU CTaJH

BUKOPUCTOBYBATH Yy KIIHIYHIH TPakTUIl 3 METOIO
KOPEKIIil rinepxoiecTepruHeMii, Oylia HIKOTHHOBA KHCIIOTa
(HianuH), Ky 3aCTOCOBYBajM IS JIKyBaHHS IeJNarpu.
VY cepenuni 50-X pp. MHHYJIOTO CTOJITTSI OyJIO BHSIBIEHO
3[aTHICTh HIALMHY BIUIMBATH HAa MOKA3HWKH JIIiJHOTO
obMmiHy: y 1955 pomi Oymo omyOnmikoBaHO pe3yiabTaTH
JOCIIUKEHb KaHAJIChKOr0 BYeHOro Pymonbda Anprorys
moz10 3HMmkeHHs piBHA XC y KpOBi NIPpW NpUOMI HiallMHY
y no3i 1 r/nens —abo 44 mr/kr.

Xoua MexaHi3M BIUTMBY HiaIlMHy Ha piBEHb JIIMiIiB
Ha Toi Jac He OyB BiiOMHH, IpemapaTr CTaId MpU3HAYATH
3 METOK KOpeKIii TIOKa3HWKIB JIMiJIHOTO OOMiHY.
ITomanpmn exkcrepuMEHTaNbHI Ta KIIIHIYHI JOCIHITHKSHHS
JIO3BOJIMJI  BU3HAYUTH, IO TIMOMIMigeMidyHui edekt
HialHy OOYMOBJICHHMH HOTO BIUIMBOM Ha KOHIICHTPAIIIO
tpurminepuais (TI') Ta XC JITTHIII [5].

IIpore y Oubm mi3HIX JOCHiKeHHIX — AIM-
HIGH (2011 pik) ta HPS2-THRIVE (2014 pik) — e
OyJI0 JIOBEJICHO MO3UTHBHOTO e(eKTy HiallMHy Ha KiHIEeBi
KJIHIYHI TOYKH, IPY HOMY OYyJIO0 BUSIBIIEHO BUCOKY YacTOTY
moOIvHOI Jii, 30KpeMa, 30UTbIICHHS PU3UKY I[YKPOBOTO
niabery 2 Tuny (L1/12) Ta ypaskeHHs ediHKH [6)].

3 ypaxyBaHHSM pe3yNbTaTiB  PaHIOMIi30BaHHX
kiniHigvEnX pocmimkess (PKJ), y KiiHIYHI HacTaHOBU
(KH) 2019 ESC/EAS 3 xopekmii mucmimigzeMmii He
OyJ0 BKIIOYEHO pPEKOMEHIAI IIOJ0 3aCTOCYBaHHS
HiaruHy [7], a Ha (apMmaneBTHYHOMY PHHKY KpaiH €C
BIJICYTHI TIpemapaTél HialMHy U JIiITiJ03HMKYBaJIbHOT
tepamii. KH AHA/ACC 2018 poky BKa3ywoTh, IO
HiallMH MOXXe OyTH BHKOPHUCTAaHWN B OKPEMHUX MAIli€HTIB
3 TIIEePTPUIIIEPUACMIEI0, OTHAK TIPETapaT He BKIFOYCHO
IO TIEPEITiKy TIpeTapariB JilliJO3HWKYBaIbHOI Tepamii [8].

CekBeCTpaHTH >KOBUHUX KHCJIOT CTajd JAPYTO —

micns  HiaMHY — TPYNOK mpenapariB, ski  Oyno
BUKOPUCTAHO Yy KIIHIYHIM mpakTumi JIs  KOpeKuil
rinepxonecrepunemii  [9]. CekBecTpaHTH  KOBYHHX
KHACJIOT 3B’SI3YIOTh JKOBYHI KHCJIOTH 1 THM CaMHM

3anobirarote peabcopOuii y TepMiHaIbHOMY Biaimi
TOHKOTO KHIIKIBHUKA, 10 MPHU3BOJUTH 0 30UIbIICHHS
ix ekckpeuii 3 BunopoxHeHHsMu [9]. B kmituHax
NeYiHKd, B yMOBax Je(iUUTy IKOBYHHUX  KHUCIIOT
aKTUBY€eThCs mpouec ix cuHTesy 3 XC, mo oOyMOBIIOE
30utbIeHHs noTpedbu B XC, 10 CBOEI YEproro
crpusie nocuieHHio ekcnpecii peuenrtopis JITTHI Ha
NOBEPXHI TeNaTolMTIB Ta NPHU3BOAUTH IO 30UIbIICHHS
nornmuHands JITTHI 3 kpoBi Ta 3HmwkeHHIO piBHS XC
B kpoBi [9, 7]. CekBecTpaHTH IKOBYHHUX KHCIOT HE
BCMOKTYIOTBCSI Ta HE PYHHYIOTbCS Mija €0 (pepMeHTIB
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LTYHKOBO-KHIIKOBOTO  Tpakty. Ilepmum mpenaparom
miei Tpynmu OyB XonecTHpamiH (TPOXYKT IOJiMepu3arii
CyMIIlli CTHUPOJy Ta [iBIHIIOCH3CHY), CHHTE30BaHHIA
¢dapmanesruuHolo  ¢ipmoro Merck HanpukiHm 50-x
pp. muHynoro cromtrsa [9]. YV 1959 Oymo omybiikoBaHO
nepiue IOBIIOMJIEHHS LION0 3HWKeHHs piBHA XC Ha
20% y 26 mamieHTiB, AKi IPUHMaM  XOJECTHUpPaMiH
[10]. VYopomomxk 60-x pp. MHHYJIOTO CTONITTS OyIo
OITyOITiKOBaHO HU3KY AHAJIOTIYHUX IOCHIDKEHD
moA0 BIUIMBY mpemnapary Ha piBeab XC. Ilpemapar
MIPOJIEMOHCTPYBAB CBOIO €(EKTHBHICTh y KIIHIYHOMY
nmocmimkerHi «The Lipid Research Clinics Coronary
Primary Prevention Trial», Xo4a OCHOBHOIO METOIO

OBOTO  JIOCHIDKEHHS Oyl0 HE CTIIBKH BHUBYCHHS
e(eKTUBHOCTI XOJIECTHPaMiHy, SIK IepeBipKa KOHLEMLT
10710 JIOLUIBHOCTI (apmakooriqyHoi KOpeKii

JUCTimieMii 3 METOI0 3HIDKEHHS 3aXBOPIOBAHOCTI Ta
cmeprtHocTi Bix CC3 [11]. Byno 3apeectpoBaHo 3HWKEHHS
BTOPHHHUX KIiHIIEBUX TOYOK, a CaMe, MEHINa KiJbKiCTh
BUMAJKIB cTeHOKapii — Ha 20% — Ta MEHIIA KiJbKICTh
BUTA/IKIB TIO3UTHUBHUX TECTIB 3 JO30BaHUM (Di3mIHIM
HaBaHTAXEHHAM — Ha 25% — y Tpymi JOCIIKEHHS.
[Ipn anami3i MOKa3HWKIB y TIpymi, siKa JOTpUMYyBajach
PEKOMEH/JOBAHOTO PEXHUMY MNPUIIOMY XOJIECTHPaMIHY,
3umkeHHs1 piBHA XC cknano 35%, a cepueBo-CyIMHHUX
momiit — 49% [12]. Ing BUKOpWUCTaHHA B KIIHIYHIN
npakTuii  OyJlo  3apeecTpoBaHO  TpU  Ipenaparu
miei rpynd — 10HOOOMIHHI CMOJHM XOJECTHpPaMiH Ta
KOJIECTHIION 1 CHHTETHYHHMH Mpenapar KoJieceBeaaM
(cholestyramine, colestipol, colesevelam) [7]. Tlpuiiom
IHIIOTO ~TIperapaTy 1Imi€i TPymd — KOJNECTHIIONY —
npu3BoAuB 10 3HIKeHHs piBHA XCJIITHIL na 15-30%,
OJIHAK JIOCII/DKEHHsI HIO0 BIUTMBY IpENapary Ha pU3UK
CepIeBO-CYIMHHUX TOAiN BiICyTHi. bymo mpoBeaeHo

2 JOoCHi/DKEHHS IOAO0 MOHOTEpamil KoJieceBeIaMoM
y Tami€HTiB 3 TOMIPHOIO  TiMEpXOJIECTEPOIEMIEI0,
MakcumanbHe 3HwkeHHs JIITHII[ cranoBuino 19%

micns 2 TwkHIB npuiiomy [9]. Meraanamiz 19 PK]
3 IPUIOMOM XOJIECTUPAMiHYy Ta KOJieCeBepaMy 3a y4acTi
noHasx 7 THC. TALI€HTIB II0Ka3aB, IO XOJECTHpaMiH
3HmKyBaB piBeHb XC nHa 23,5 mr/mn (0,6 Mmmonb/T) 1 Ha
™I HOro NpUIOMy 3apeecTpOBaHO TEHJICHLIIO MO0
sHmkeHHs pu3uky CC3, a xonmeceBenmam — Ha 22,7 Mr/mn
[9]. ¥ makcumanbHii 1031 — 24 1/mo0y XosiecTHpaMiHy,
20 mr/noby — komecturoiy abo 4,5 r/m xoneceBenamy —
omncano 3HWwkeHHS piBHt XC JIITHII wHa 18-25%,
Yy OKpEeMHX Tali€HTiB 3apeecTPOBAHO  ITiABHIICHHS
koHmentpamii T [9]. Bci  mocmimkeHHS  1mIomo
MO3UTHBHOTO BIUIMBY CEKBECTPAHTIB J>KOBYHUX KHCIIOT
Ha 3aXBOPIOBAHICTH Ta CMEPTHICTH OylIO TMPOBEIACHO
JI0O TOSBH Cy4yacHHUX, Oulbll e(EeKTHBHHUX IpenapariB
nimigo3Hmwkyodoi Ttepamii. OKpiM TOro, JIMITYIOUHM
(hakTOpPOM IIO/I0 BHUKOPHUCTAHHS L€l TPYIH MpenapaTiB €
ix moOivHa /i Ha OUTYHKOBO-KHIIKOBHH TPaKT — 31yTTS,
3aKpenu, IUCIENCis, HyNOTa, 3MEHIICHHS 3aCBOEHHS
JIMITOPO3YMHHUX BIiTaMIiHIB Ta B3AEMOIA 3 IHIIUMHU
npenaparamu 1anoBoi tepamii [7]. Y 2019 ESC/EAS
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BKa3y€eThCsl HA MOMKJIMBICTh BUKOPHCTaHHSI CEKBECTPAHTIB
JKOBYHMX KHCJIOT Y KOMOIHALIT 31 CTaTHHAMH Yy BHIIa/IKaxX
BiJICYTHOCTI JTOCSITHCHHS I[IbOBHX 3HAYCHb IOKA3HHUKIB
XC JIIHLL (IIs C) [7]. ¥ KH ACC/AHA 2018 poky [8]
PEKOMEHIYETBCSI PO3IIISIHYTH MOXKJIMBICTh BUKOPUCTaHHS
CEKBECTPAHTIB YKOBYHHMX KHUCJIOT y MAII€HTIB 0 75 poKiB
MpU  BIJICYyTHOCTI JOCSTHCHHS IIUIOBHX IOKAa3HHUKIB
XC JIIIHIL nHa doni mnpuiiomMy KoMOiHalii CTaTHHIB
3 eserumibom Tta piBai TI' <3,4 mmons/n (Il B-R) Ta
y TaLi€HTIB BUCOKOTO PU3HUKY, SIKI HE MOXYTh IpUHMAaTH
CTaTHHU B PEKUMI BHCOKOI IHTEHCHBHOCTI — KOMOIHAIIIT
CTaTHHIB B PEKUMI OMIPHOT IHTEHCUBHOCTI 3 €3eTHMiOOM
abo cekBectpanTamu xoBuHUX kuciot (IIB B-R).

3acrocyBaHHs (iOpaTiB 3 METOO KOPEKIiT JIimigeMii
Takok Oynao 3amovyaTkoBaHo y S50-X pp. MHHYJIOrO
cromitrs [9]. CilbChKOTOCHOAAPCHKUM  BiIIUTICHHIM
6purancekoi ximiynoi xommanii ICI (Imperial Chemical
Industries) Oymo po3poOneHo iHcekTUIua — (peHiT-eTwmI-
OLTOBY KHUCJIOTY, IPU BHKOPUCTaHHI sikoro — y ®paHuii
B perioni Clermont-Ferrand — nexinpka mpaimiBHUKIB
tdepm otpyimuce. [lpu KiIiHIYHOMY OOCTEKEHHI Y HHX
Oy70 BUSIBICHO HAI3BUYalHO HHU3BKUH pPIBEHb JIIMIMIB.
Ximik ¢ipmu ICI, Jeff Thorp, 3amikaBuBcs num edexTom
1 CTBOPUB aHAJIOT IHCEKTUIHIY — XJIOp(HEHOKCii300yTHpaT
(ethyl-a-4-chlorophenoxyisobutyrate, CKOPOYEHO  —
CPIB), sxkuii 3rogom oOTpuMaB Ha3By Atromid-S
a6o  wmogiopar [13].  [JocmimKeHHS  CTBOpEHOI
cyOcraHmii mpoBommimuch y 1957  pomi  BYEHHUME
EninOyprcekoro yHiBepcutery — Michael Oliver Ta
George Boyd — siki 3aiiManuch HOCHiKEHHSIMH B Tay3i
aTepoCKIEPO3y — B EKCIICPHUMEHTAJBHUX JOCIiIKEHHIX

Ha IIypax, a 3roA0M — Ha 3J0pOBUX JI0OPOBOJBLISX
[13]. Kuodibpar Oymo mO3BOJNICHO O BHKOPUCTAHHS
y KIiHIYHIA mpaktuni — y BemukoOpuranii 3 1962

poky, y CIHIA — 3 1967 [13]. Ha mincraBi pe3ynsraTiB
EeKCIICPUMCHTANBHAX ~ Ta  JOKIIHIYHHAX  JTOCIIiIKEHb
y 1964 pomi Oymo po3modyaro IUIAaHYBaHHA IIEPIIOTO
MacmTaOHOTO JOCHTI[KEHHS — 3a ydvacti 15 Tuc ocib
YOJIOBIYOi CTaTi YHPOOOBX 5 pOKIB — IIOAO OIIHKH
epexruBHOocTi Kinodiopary — «The WHO cooperative
trial» [13]. Pe3ympraTl OCIHiIKEHHS MiITBEPAUIN 0a30BY
TirnoTe3y 100 TOTO, 110 3HIKeHHS piBHSA XC NPU3BOIUTH
qo 3HmwkeHHs pusuky CC3  arepocCKIepoTHYHOro
TeHEe3y, OAHAK BHSBIICHI YCKJIAJHCHHS — PO3BHTOK
JKOBYHOKAaM STHOi XBOpOOW Ta 30UTBIICHHS CMEPTHOCTI
Bil OHKOJOTIYHOi TATOJOrii  [UIYHKOBO-KHIIKOBOTO
TPAaKTy — HE JO3BOJMIM PEKOMEHAYBAaTH HpHU3HAYCHHS
Ki0¢idpary 3 Merolo nepBHHHOI npodimaktuku [XC
[13]. Mexanism pgii ¢iOpariB Oyno omucaHo Maibke
4yepe3 TPU JECATWIITTA MicIs MOoYaTKy iX BHKOPHCTaHHS
y KIiHIuHIA npaktami. Y 90-X pp. MHHYJIOTO CTONITTA
nmocimigaukn  LleHTpanbHOi  ;mabopaTopii  TOKCHKONOTIT
¢ipmu ICI inentmdixyBamum HOBUI penentop 3 Tpynu
peuenTopiB  CTEpOiMHMX TOPMOHIB, SIKHH OTpUMaB
Ha3By Peroxisome Proliferator-Activated Receptor
(PPAR). 1li peuenTopu 3HaXOHATHCA B sApI KIITHHHU
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i KOHTPONIOWTH MeTalboJdi3M JImiJgiB Ta TroMeocras
miroko3u.  Ilonmanpii  eKCIIepUMEHTANIBHI  JTOCIIDKEHHS
HA MHUIIAX T[OKa3algM, [0 JIIIJIO3HIKYIOUHA epeKT
¢ibpariB oOymoBieHui aktupaiieo peuentopis PPAR:
¢ibparn € nmirangamu peuenrtopie PPAR, mepeBaxHO —
PPAR tuny aneda [14]. AxruBauis PPAR BmimBae nHa
OKpeMi eTanmd MeTaboni3My JIMmiJgiB Ta JINONPOTEIHIB,
30kpema, Ha piBeHb T Ta TI-BMiICHHX JIMONPOTEIHIB,
ta cunre3 JIIIBI [7, 15]. Pesymsratn MeraaHaiiziB
JOCTiKeHb 111010 (iOpariB CBigYaTh NP0 3MEHIICHHS
YaCTOTH BEJMKHX CEPLEBO-CYAWHHUX IOAIA Yy MAalli€HTiB
3 migBumeHuM piBaeM TI, omHak 1ie He MPHU3BOIAWTH JIO
3HW)KEHHSI PU3UKY CMepTHOCTI Ta cMeprHocti Bix CC3
[16, 7]. Ha nmanuii yac B kpainax €C 3apeecTpoBaHO
4 mnpenaparu rpynu ¢ibparie — denodiopar (3 1975),
oe3adiopar (3 1977), remdioposwn (3 1981) Ta
munpodiopar (1997). IleBni Haxmii mnokiazanuch Ha
HOBUIl mpemnapar wiei rpynu — nemadiOpar — skuid Mae
Ounbrry cenekTuBHicTh 1010 PPARa. Bymo mposeneno
JOCTI/DKCHHsT 3a ydvacTi Omu3bko 10 THC. TNallieHTiB
3 1112 3 Bucokum piaeM TI' Ta Hu3pkum BmicTomM XC
JIIBIIL — The Pemafibrate to Reduce Cardiovascular
OutcoMes by Reducing Triglycerides IN PatiENts
With DiabeTes study (PROMINENT), oxgnak BOHO
OyJI0 3aBEpICHO JOCTPOKOBO IO MPUYHMHI BiJICYTHOCTI
MO3UTHBHOTO e(eKTy NpHIHOMYy Mpenapary Ha KiHIEBi
TOYKM OI[IHKM, HE3BaKAro4M Ha 3HIWKEHHs piBHA TI
Ha 26,2% Tta mimBumenus pisas XC JIIIBII wa 5,1%.
Kpim Toro, y mociimkeHHI HpHUiioM Ipenapary Npu3BiB
N0 30UIbLICHHS BUIAJKIB BEHO3HOI TpoMOoemOoumii Ta
yckiaaHeHs 3 6oky Hupok [9, 17]. KH 2019 ESC/EAS
PEKOMEHIYIOTh PO3MISIHYTH JIOUUIBHICTh NpPU3HAYEHHS
¢ibparie — dpenodibpary abo 6e3adidpary — y mHali€eHTIB,
ynii piBens TI mnepeBuitye 2,3 MMoib — SK IpH
HasiBHOCTi BHcokoro pusuky (IIB C), tak i 3 Meroro
nepBuHHOI podinakruku (118 B) — 3a yMoBH fOCATHEHHS
uinsoBoro pieus XC JIITHIL [7]. B KH AHA/ACC
2018 poky 3a3HaueHo, mo ¢iOparh, sK 1 HiauuH,
MOXYTh OyTH BHUKOpHCTAaHI B OKpPEMHUX Malli€HTIB
3 TINEPTPUDTILEPUIEMIEI0, 30KpeMa, TP HasBHOCTI
pusuky rocrporo nankpearury (Ila, B-NR), onnak >xonex
3 mpemnapariB i€l TPymd HE BKIIOUEHO 10 IMEpeITiKy
npenaparis Jinio3HIKy0uoi Teparii [8].

[Mpenapary, sKi BHKOPUCTOBYBAINCH Y pPaHHIX
KIIHIYHUX ~JOCHIDKEHHSX — HianuwH, ¢ibpatn Ta
CEKBECTPAHTH JKOBUYHHMX KHCIIOT — 3TO/IOM IOCTYIHIIHCH
MiCIIleM  CTaTWHaM, YW  KIiHI9YHa  e(EKTHBHICTh
BHSABWJIACH BHUIIOI, a Npodiie Oe3lmekn — Kpamum
[18, 19, 9]. Crarman — rinomimigeMiuHi mHpenaparu
3 rpynu iHTIOITOpIB  3-TigpOKCH-3-METHI-IIIOTAPHI-
koem3uM-A  penykrasu  ([MI'-KoA-pemykrasm)  —
(epMeHTy, SKHH MEepeTBOPIOE TiAPOKCHMETHUII-TIIOTAPHII-
KOGH3UM—A B MEBAJIOHAT, IO € IIEPUIOI0 JIAHKOIO
B JIAHIIOKKY €HAOTeHHoro cuHTesy XC KIiTHHaMH
MeYiHKW.  3MEHIIeHHs  BHYTpIiHbOKIITHHHOTO  XC
crpusie TOCWIEHHIO ekcrpecii perenropis JIITHIL Ha
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MOBEPXHI T'eNaToLMTIB, 10, Y CBOIO Yepry, MPHU3BOIUTH
1o 30inmpimenHst mormuHanHs JITTHIL 3 kpoBi Ta 3HIKESHHS
koHteHTpariii B miasmi JIITHII ta inmmmx ApoB-BmicHux
ninomnporeiunis [20, 9, 19].

[epmri moBiOMIIEHHS TPO TiMOMIMIAEMIUHY Jif0
cTaTuHiB 3’sMBWIMCH ¥y 1976 pomi: smoHCHKI BueHi Akira
Endo Tta Masao Kuroda omyOmikyBanu pesynsratu
JOCHI/DKEHb MO0 BIUIMBY OJHOTO 3  IIPOXYKTIB
KUTTEMIABHOCTT  TpuOKiB  Penicillium  citrinum —
ML-236B abo meBacrarmny — Ha piBeHb 3XC ta XC
JITTHIL y xpori TBapmu i mrommau [21, 20]. Ileprmoro
MAli€HTKO0, SIKid Oyno TNpH3HAUYEHO CTAaTHHH, CTaja
17-piuHa  nmiBYMHA 31  CIAAKOBOIO  TOMO3UTOTHOIO
rinepxonectepunemiero ta IXC. Ilpmifom MeBacTaTHHY
B 1031 500 wmr/moOy ympomomx Micsius IpU3BIB 10
3HmkeHHs piBHA XC Ha 20%, ane me cynmpoBOMKYyBaIoCcs
MiIBUIIEHHSM aKTHBHOCTI TpaHCaMiHa3 Ta CHMITOMaMmu
cmabkocTi M’si3iB, TOoMy m03y Oylio 3MEHIICHO 10
200 mr/moOy. Yepe3 6 MmicsuiB JiKyBaHHSI y MNalli€HTKA
BU3HAYWIN TIO3UTUBHY JHHAMIKY Iepediry CTeHOKap/ii.
Ilogampin  KOIHIYHI  JOCHIMKEHHS,  SKI  JIOBEIH
e(eKTUBHICTh MEBACTaTHUHY MIOAO0 3HIKEHHsS piBHA XC
JITTHIL, mpuckopwiy HayKOBHH TOMIYK i TPU3BENH 0
CHUHTE3y HOBUX IpenapariB 3 rpymnu iHriditopis I'MI-
KoA-penykrasu. ¥ 90-x pp. MHHYIOTO CTONITTS TpH
npenapari i€l Tpymd OTPUMald JO3BUI Ha KIIHIYHE
BUKOPUCTAHHS — JIOBAacTaTWH (MEBIHOJIIH), CUMBAacCTaTHH
ta mpaBactatuH [21]. Ilepmmm cratmHOM, sKHii OyB
JONyIIEeHUM JI0 KJIiHIYHOro 3actocyBanHs y CIIA
B 1987 pomi, craB moBacTaTMH — WOTO BHUILIIN
3 KyapTypu rpudka Aspergillus terreus. CumBacTatud Ta
MpaBacTaTUH — HAINiBCHUHTETHUYHI Ipenapary, iX cTain
BHKOPHUCTOBYBATH Yy KIiHIYHIA mpaktumi y 1988 pomi Ta
1991 poui, BigmoBimHO. 3rofoM y KIIHIYHY NPaKTUKY
OyIH 3ampoBa/KCHI CTaTWHH, OTPHMaHI B pe3yJbTari
xiMiyHOro cuHTe3dy: ¢uyBactatuH — B 1994 pomi,
aropBactatiH — B 1997 poumi, nepuBactatua — B 1998
porti, posyBacratua — y 2003, mitaBactatua — y 2005
[22]. Tlicns nmeKiNbKOX POKIB BUKOPUCTAHHS Y KJIIHIUHIH
MPAKTHUIIl [epUBACTaTUH OyB 3a0OpPOHEHHH y 3B’S3KY i3
YHUCIIEHHUMH BHITQJIKAMH PadOMIioIizy, sSKi MPU3BOAMIN
JO0 TOCTpOi HHUPKOBOI HEZOCTATHOCTI Ta JIETAJIbHUX
HACHIJKIB. YIPOIOBXK OCTaHHIX POKIB IPOBOISTHCS
nochipkeHHs iHmmX 1HTiOITOpiB TMI'-KoA-penykrasmy,
AK1 ITOKH 10 HE JO3BOJICHI 10 KIIIHIYHOTO 3aCTOCYBaHHS.

IIpenapatn Tpynmu CTaTWHIB BIIPI3HIIOTECS MK

co0OI0 32 3/AaTHICTIO BCMOKTYBATHCh B  IIUTYHKOBO-
KHIIKOBOMY TpaKTi, 6iomoCTyIHICTIO, 3ATHICTIO
3B’SA3yBaTUCh 3 OUIKAMH, PO3YMHHICTIO, BHBEACHHIM

3 oprauismy. JloBactatH 1 CHUMBAacCTaTMH — IIperapary,
AKi U191 TOYaTKy CBO€l mii TOTpeOyroTh MeTadomizmMy
B MeYiHIi. 3/IaTHICTh PI3HHMX IpenapariB BCMOKTYBATHUCh
B IIIyHKOBO-KHIIIKOBOMY TpaKTi KoiMBaeTbcst MK 20%
i 98%. Meraboni3m JOBacTaTuHy, CHMBAcCTaTHHY Ta

aropBacTarvHy BifOyBaeTbCs 3a ydacTi 130()epMEHTIB
mtoxpomy  P450.  3arameHompuiiHATOl  Kiacuikamii
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crarnHiB Hemae. I{io Tpymy mnpenapariB  po3niIsIOTH
32  IOXOIDKEHHSM —  TPUPOIHI,  HANIBCHHTETHYHI,
CUHTETHYHI, 3a BIIACTHBOCTSIMH PO3YMHATHCS Y BOII
abo oxupax — Jino¢dinbHi Ta TrigpodinbHI, Ta 3a
cryneneM a¢inHocti moxo ['MI-KoA-penykrasm.
3a3Buyail iX ONUCYIOTh B XPOHOJOTIYHOMY TIOPSIIKY,
3riJHO i3 BIPOBA/PKEHHSIM B HpakTuky [22, 23]. Xoua
OCHOBHMM MEXaHi3MOM il CTaTWHIB € 3HMKEHHS PiBHS
JiNigiB, Ui Openapard MaroTh TakoX IHII e(eKTH, sKi
Ha3WBalOTh IUIEHOTPOITHUMHM — IOKpaIleHHs (QyHKIIT
€HJIOTENII0 CYJUH, NEePEeBaXKHO, 32 PaxyHOK BIUIMBY Ha
cunTte3 Ta BuBiIbHeHHS NO, B3HM)KEHHS aAKTHBHOCTI
3amajeHHsi, MPUTHIYEHHs arperamii TpPOMOOIMTIB,
3HIKEHHSI piBHS TPoMOiHYy 1 cTUMyssinis (iOpuHOII3Y,
3MEHIIEHHS PiBHS IHTI0ITOPY aKkTHBAaTOpa IIa3MIHOTEHY
tomo [24, 25]. Tepamis craruHamu, SK IIpaBUIIO,
J00pe TMepeHOCHThCs 1 cepilo3Hi moOiyHl peakuii
OyBaroTh pinko. HemromaBHili MeTaaHai3, MPOBEICHHIM
B 2022 poui [26], B sikoMy y3arajibHEHI pe3yJibTaTH
JIKyBaHHS MOHAJ 4 MUIBHOHIB MAaIli€HTIB, MiATBEPIKYE,
10 3arajpHa MOIIUPEHICTD HEIepeHOCUMOCTI
CTaTUHIB € BIAHOCHO HU3BKOIO 1 ckilagae MmeHme 5%
Yy PpaHIOMi30BaHMX KiiHIYHUX gociimkenHsax (PK]I).
dakTopaMud  PU3UKY  HEMEPECHOCHMMOCTI  CTAaTHHIB
HaifuacTimie € JITHIH BiK, ICHYIOUI IOpYLIEHHS
¢yHKUii me4yiHKM, HUPOK abo 3aXBOPIOBAHHS M’S3iB,
B3a€MOJIiS 3 IHIIMMHM MEIMKaMEHTO3HHMH Ipenaparamu
[27]. 3a pesynbraramm wmeraaHamizy 2022 poky [26]
PO3YMHHICTh CTAaTHHIB Yy JiNiJax He BIUIMBaJa Ha
MOIIMpPeHICTh  HemepeHocumocTi  [4,0%  (2,0-5,0%)
mpotu  5,0% (4,0-6,0%)]. Llomo IHIIMX YHUHHHUKIB:
Bik [cmiBBigHOmeHHs mancie (OR) 1,33, P = 0,04],
kinoua cratb (OR 1,47, P = 0,007), asiiickka Ta
temHoikipa paca (P < 0,05 mus 000x), OXupIHHS
(OR 1,30, P 0,02), mykposuii nmiaber (OR 1,26,
P = 0,02), rimotupeo3 (OR 1,37, P = 0,01), xpouiuna

neyiHkoBa Ta HupkoBa HepocrarHicte (P < 0,05
st 000x) OynaW 3HAYMMO TIOB’S3aHI 3 PO3BUTKOM
HETIepeHOCUMOCTI CTaTHHIB Y MeTaperpeciiHii mMomeni
[26]. AaTHapuTMmidyHi penapary, 6JI0KaTOPH KaIbIiEBUX
KaHaJliB, B)KMBAaHHSA alKOTOJIO Ta 30UMbIICHHS IO3H
CTaTWHIB TakoX OyaM TOB’s3aHI 3 BHIIUM PH3HKOM
HEMEPEHOCUMOCTI ~ CTaTWHIB. M’A30Bi  CHMITOMH,
MOB’s13aHI 3 NPUHOMOM CTaTHHIB, € HaWOUIBII YacTo
3apeeCTpPOBaHUMHU TOOIYHMMH edeKkTamu; 10 IHIIHX
MOJIMBUX MOOIYHUX €(PEKTiB, BITHOCATHCS ITiIBUIICHHSI
piBHS TIeYiHKOBUX (epMeHTIB, moTipiieHHs QyHii
HUPOK, INOTCHUIWHMIA BIUIMB HAa PO3BUTOK IYKPOBOTO

miabery [7, 26, 28]. IligBumieHHS aKTUBHOCTI
MEYiHKOBUX (epMeHTiB — ajaHiHamiHOTpaHChepasn
Ta acnapraraMmiHorpaHcdepasm — B IUIa3Mi  KpoBi

3apeectpoBano y 0,5-2,0% mamieHTiB, AKi IpUAMaIn
CTaTWHH, 1 3aJEeKUTh BiA N03M Tpemnapary. 3HaduMe
MiJBUILEHHS PIBHSA TpaHcamiHa3 — OUIBII HiX BTPHYI
MOPIiBHSAHO 3 BEPXHEI0 MEXEI0 HOPMH, IIPH BH3HAYCHHI
y IIBOX MOBTOPHHUX IOCII/DKCHHSIX — MOTpeOye BiIMIHU
npemnapary. 3HIDKEHHS NT03M YU 3MiHA CTAaTHHY YacTo
MPU3BOANTH 10 3HIKEHHS  pIBHA  TpaHCaMiHa3.
[MigBuieHHs piBHs TpaHcaMiHa3 MPHU MPUHOMI CTAaTHHIB
HE TMOB’S3yIOTh 3 ICTHHHOI TeMaTOTOKCHYHICTIO,
MPOTPECYBaHHS MEYIHKOBOT HEIOCTaTHOCTI
CIOCTEpIraeThCst HA3BUYAWHO PigKko [7].

Miomartist € HaiOiIbII
nobGiuauM  edekrom  craruHiB. Cepen  dakropis
pU3nMKy Miomarii 0COOIMBO BaXKIMBO BpPaXOBYBaTH
B3a€EMO/IiI0 3 CYITyTHBOIO ME/IMKaMEHTO3HOIO
tepamiero. Jns 3HMWKEHHS PU3HMKY PO3BUTKY Mionarii
HE DPEKOMEHIYETHCS MpPHU3HAYaTH CTATHHU MAlli€eHTaM
3 MIOMIATICI0 B aHaMHE31, He3aJeKHO BiJ 1i eTionorii ta
VHUKATH MPU3HAYCHHs KOMOiHAIlli CTaTHHIB 3 ACIKUMHU
npenaparamu (Tab6mn. 1) [7].

KIIHIYHO  3HAYYIIUM

Tabnuys 1

Mpenapatu, AKi MOXYTb 30inNbluyBaTH PU3MK PO3BMTKY Mionarii Ta pabgomionisy npu 3acTocyBaHHi 04HO4YaCHO
3i cTaTMHamm

IIpoTtuindekiiiHi areHTH AHTaroHicTu KaJjbLilo IHIIE
ITpakonazon Bepanamin IIuknocopuH
Ketokonazon Jlunriazem Janazon
ITo3akoHa3071 AMITOTHUITIH AwmiomgapoH
Epurpomiima Panonazin
Knapurpominma ['peiindpyToBHii cok
TeniTpoMiMH Hedazomnon
IHri6iTopu nporeasu BIY [emiOpo3mI

Pabpomioni3 € HaiiBax4or0 (GpopMOIO CIIPUIMHEHOTO
CTaTHHAMH TMOMIKOMKEHHS M’S3iB, [0 XapaKTepH3y€eThCs
CWIBHUM  M’S30BHM  0OJieM,  HEKpO30M  M’s3iB
1 MIOIIOOIHYpi€r0, IO MOTEHHIHHO MOXKE MPHU3BECTH 1O
HUPKOBOI HemocTtaTHOCTI Ta cMmepti. Ilpu pabmomionisi
piBenb kpearnHdochokinazu (KOK) ninsumryerses B >10
pasiB, a yacto >40 pa3iB BuIlle BEPXHHOI MEXi HOPMH.
Yacrora pabmomionizy cranoButh 1-3 Bumnanku/100000
naIieHTo-pokiB [7]. 3a pe3yasraTaMu HEpPaHIOMI30BaHUX
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oOCepBaliiiHUX JOCHI/PKEHb TOLIMPEHICTh M S30BOT0O
oomo Oe3 migBumeHHs KOK konuBaeThcst B Mexax
10-15% cepen oci0, siKi OTPUMYBAJIA CTATHHH, a B CIIMHUX
PaHIOMI30BaHUX  JOCHIDKEHHSIX  CTAaTHHIB  TPOTH
ianebo 1i CUMOTOMH y Tpynax, siKi IpuiMaly CTaTHHHY,
cnocrepiranucst ayxe pinko. Jocmigaukun ASCOT-LLA
JUHIUTA BUCHOBKY, 110 €(heKT HO1eOo (TOOTO BUKIMKAHUI
HETaTUBHUMH OYiKYyBaHHSMH) MOXXE YaCTKOBO IOSICHUTHU
BHUIIly YacTOTy Mialriii B oOcepBamiiHUX J0CITIIKSHHIX

KniniyHa Ta npodinakTuyna MegunuHa, Ne 2(40)/2025



JITEPATYPHUU OIVIAJ

MOPIBHSIHO 3 TJIa1e00-KOHTPOIBOBAHMMH J0CIIIKEHHIMA
[29]. B KH 2019 ESC/EAS [7] 3anpornoHoBaHO ajaroputm
BEJICHHS TAII€HTIB, y SKAX CIOCTEPIracThCs ITiIBUIICHHS
piBast KOK menmnre, Hixk y 10 pa3iB BepXHbOT MEXKi HOPMH,
sIKMi niepenbavae BiIMiHy craTnHa Ha 4-6 TYOKHIB 1, y pasi
HOopMarizarii mokasHukiB K@®K, mpusnadeHHs iHIIOTrO
CTaTHHY B CEpEeAHIN 4K MoYaTkoBil 1031 abo 1-2 pasu Ha
TIKIICHB.

BcraHoBneHo, 1m0 TAIi€eHTH, $Ki OTPUMYIOTH
JIKyBaHHA CTAaTHHAMH, MAIOTh IIIABUINCHUH PH3HK
PO3BUTKY HOpPYLIEHHS TOJEPAHTHOCTI 10 TMoko3u 1 L]
2 Tumy. PusWk BHUIMIA TpH 3aCTOCYBaHHI CTaTHHIB
y BHCOKMX [103aX, a TaKOX Y JITHIX Jiromed 1 3a
HAsSBHOCTI IHIMX (DakTOpiB PH3HKY IiabeTy, TaKuX SsIK
HAJJTUINKOBA Bara ab0 Pe3MCTEHTHICTh A0 iHCymiHy [30].
VY meraananisi, mo Bkarodae 91140 cy0’ekTiB, BiTHOCHUI
pu3uk OyB Buiie Ha 9% B MOpPIBHAHHI 3 miIanedo, Toxi
sk abcomrotHui pusuk — Ha 0,2%. B KH 2019 ESC/EAS
[7] 3a3HageHo, 1m0 3BakKarOYW Ha JOBEICHI IepeBaru
CTaTHHOTeparnii Ta HU3bKUHA PH3MK PO3BHUTKY [iabery,
BipOTifHICTh po3BUTKY 1/I2 HE MOBUHHO PO3IISIIATHUCE SIK
MPOTUTIOKA3aHHS 0 Teparlii CTaTHHAMH a00 MMOKa3aHHs JI0
MIPUIIMHEHHS IPUAOMY CTaTHHIB.

lupoke  KiiHIYHE  BUKOPHCTaHHS  CTaTHHIB
IPYHTYETBCSI Ha JaHUX JIOKa30BOI MEIMIMHU MO0 iX
€(EeKTUBHOCTI — Yy TMAI€HTIB, SIKI MPUAMAIOTh CTAaTUHU
3apeecTpOBAaHO  3MEHIIEHHS TEMITB  IPOrPeCcyBaHHs
aTepOCKICPOTHYHOTO MPOLECY, 3BOPOTHIM  PO3BUTOK
aTepOCKICPOTHYHOTO YPaKEHHS Ta IO3UTUBHHMH BIUIMB
Ha 3aXBOpIOBaHICTh Ta cMmeptHicTh Bim CC3 [7, 8, 27,
32, 33]. HomemeHo, mo 3umwkeHHs piBas XC JITTHIIL
B IUIa3Mi NPU BUKOPUCTAHHI CTATHHIB 3MEHIIYE PHU3HK
po3Butky CC3 i motpeby y mpoBeneHHI iHBa3sMBHHX Ta
OIlepaTUBHHUX BTpy4YaHb. MeTaaHami3 26 paHIOMi30BaHUX
KIIHIYHUX JOCTIKeHb IMOIO0 3aCTOCYBAaHHS CTaTHHIB,
mo yeifimm no O0asu nmanux Cholesterol Treatment
Trialists’ Collaboration, moka3zaB, IO 3HIKECHHS pPiBHI
XC JITHII #a 1,0 MMOMB/T IPU3BOAUTE O 3MEHIIICHHS
cMmepTHOCTI BiJ ycix mpuanH Ha 10%, cmepTHOCTI Bin
CC3 na 20%, pusuky possutky I'IM na 23%, I'TIMK —
Ha 17% [32]. Byno moka3aHO, L0 MO3UTHBHI e(EeKTH
3aCTOCYBaHHS CTAaTHHIB 3aJI€XaTh HE BiJ Npemapary, a Bix
crynens: 3HwkeHHs piBHs XC JITHIL. Ichye mniniitna
jnorapu(MiuHa 3aleXHICTh MIDK /03010 CTaTHHIB Ta
piBHEM 3HIDKEHHS JIMIAIB — Ha KOXKHE ITOIBOEHHS JO3U
npenapary piBerb XC JIITHIL 3HmXyeThcs, npubIu3HO,
Ha 6%, TIpM IbOMY CTYIHb 3HIDKEHHS HE 3aJIeKHUTh
Bin mouarkoBoro piBHs XC JIITHII[ — B mpoBeneHux
JIOCHI/DKEHHAX  BIH  CTaHOBHMB, B  CEpPEIHBOMY,
4,8 mmonb/n. BceraHoBNeHO IiHINHHY 3aJE€XKHICTH MiX
pisaem XC JIITHI ta piBHem cmeprHocTi Big CC3.
B O6impmocti PK/] Oyno mocsrHYyTO 3HWKEHHS piBHSA
3XC na 1,0 MMoOmb/J, IO CTAHOBUTH, IPUOIH3HO,
20% BiI TOYaTKOBOTO piBHS, NPH IIOMY OYiKyBaHE
3HWKeHHs1 piBHS cMmepTHOCTI Big CC3 cranoButs 30%
[7]. Crarunm 3aiiHsnM 4inbHe Miclie cepei Npernaparis
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JimigomMonudikyrodl Teparnii, B mepury uepry, 1Jisi KOpeKiii
mucninigemii y marientis 3 IXC [7, 8, 11]. Meraanaii3
27  paHAOMI30BaHMX  KOHTPOJBOBAHUX  JOCIIJKEHb
mono npuitomy cratuHiB — The Cholesterol Treatment
Trialists — moka3aB e(eKTUBHICTb LIO/I0 3HUKEHHS PU3UKY
I'M, cmepri Bin CC3, imeMiyHOTro iHCYNBTY, KUIBKOCTI
peBackynsipu3anii  Ta Oe3leKy TPUBAJIOro MPHHOMY
uiel rpynu mpenapariB y pisHUX rpynax namieHtiB [11,
32]. V Bunaaky po3Butky ['IM cTaTMHH pEeKOMEHIYIOTh
NpU3HAYaTH SKOMOTa paHille Ta y BHCOKHX J03ax [7,
27]. 1li momoXeHHs IPYHTYIOTBbCS HAa JaHUX JTOKa30BOT
MEIUIMHY, B SKHUX IT0Ka3aHo, 1110 BUKOPUCTAHHS CTaTHHIB
y nauienTiB 3 I'IM 3nmkye pusuk cmepti Bix CC3, pusuk
MOBTOPHUX 1H(ApPKTIB MioKap/a, IHCYJIbTy 1 HEOOXiIHICTh
KOPOHApHOI peBacKyJIsipU3aLlii.

JoBeneHo, 110 CTaTHHM € TpenapaTaMu BUOOpY IS
KOPEKIil TUCIIMiAeMii, He3alle)KHO BiJl BiKy MAIli€HTIB [7,
27, 33]. Lle momaTkoBO MiATBEPIKYETHCS CHCTEMATHIHUM
OIVISIZIOM 1 METaaHalli30M, SKi JOBEIH, IO 3HUKCHHS
JMmigiB Oyno HACTIIBKM K C(PEKTHBHUM Y TAIlI€HTIB
crapiie 75 pokiB y 3MEHIICHHI CepPIIeBO-CyANHHUX IOIIH,
sK 1y mamieHTiB <75 pokis [34]. Li mani Oynu orpumaHi
y 21492 mamientiB BikoMm ctapme 75 pokiB (8,8% Bix
3aranpHOi ormyysimii 244 090 namieHTiB 3 29 nOCTiIKEHB).
BcranoneHo, 1o TimoinieMivHa Teparnis Ma€e BiTHOCHY
KIIHIYHY KOPHCTh Y TECPBUHHIA MPOQITAKTHIN BEIUKHX
CYIMHHHX TOHii y ocib BikoM >70 poKiB, Tak caMoO SK
i B oci0 BikoM <70 pokiB [34], a TaKOX MIONO 3HIDKCHHS
3araibHOi cMepTHOCTI [35].

ITounnatoun 3 kiHug 90-X pp. MHHYJIOTO CTOJITTS Y
CBITI CcIOCTEpiraeThCsl MOCTiifHE 3pOCTaHHS MPU3HAYCHHS
craTuHiB B KiiHiuHIA npakturi. Ille y 2004 p. craruan
CcTanmyd JijepaMH TpOJaX Yy CBiTi, IepeBaxkHO, 3a
paxyHOK aropBactatuHy 12 mipa momapis CIHA Ta
cumBactatuHy 7 mipza nmonapis CIHA, B 2009 pomi
piBeHb TPOAAX CTaTHHIB CTaHOBUB 35,3 MIIpH J0JapiB
CHIA [22]. 3a indopmaricro amepukaHcbkoro IleHTpy
3 KOHTpoJto 1 3amobiranHs 3axsopioBanb (US Centers
for Disease Control and Prevention), y CIIA B 1990-x
pPOKax CTaTWHH HpUIMalH TINbKH 2% HaceleHHs, CcTapIie
45 poki, a 3 2005 mo 2008 pp. ix KiIBKICTH 3pocia J0
25%, mpu 1pOMy CMEpTHICTh, moB’s13aHa 3 IXC, B CIIA
3 1999 p. mo 2007 p. ckopormwiack Ha 28%. 3a maHUMH
nocmimkeHHs namieHTiB 3 CC3, ki BKIIIOUEHI 0 peeCTpy
REACH (REduction of Atherothrombosis for Continued
Health Registry Investigators), omyOnikoBaHUMH Y
2009 pori, cepen mamientiB 3 CC3, oOCTeXEeHUX Yy
44 xpaiHax, BiICOTOK IPUHOMY CTaTHHIB CTaHOBHUB 75,9%
[36]. O6car mpomaxy cratmuiz y CIIA y 2022 pomi
ctaHoBuB 14,95 Miapa 10:1., MPOTHO30BaHE 3POCTaHHS
ctanoM Ha 2029 pik mo 18,39 mupa mom. [37].

Jloka3oBa 0a3a 11010 CTATHUHIB € 3HAYHOIO, PE3yJIBTaTH
JOCII/DKEHb  3acBiqUid  €(eKTHBHICTb  Li€i  rpymnu
npenaparis U100 BTOPUHHOI Ta MEPBHHHOI MPO(IIAKTHKH
CC3, 1o crano o0rpyHTYBaHHSIM iX TOJAJBIIOI0 HIMPOKOTO
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KJIIHIYHOTO 3aCTOCYBaHHsI 1 PpErIaMEHTOBAaHO Cy4acHUMH
KJIIHIYHIMH HACTAHOBAaMHM, 3 YpPaXyBaHHSM OCOOIHMBOCTEH
KJIIHIYHOT MPAKTUKK B Pi3HUX KpaiHax [7, 8, 38, 39, 40, 41].

CyuacHi CTaHIAPTU30BaHI i IX0IH 11010
MPU3HAYCHHS CTAaTUHIB, KOMOiHOBaHOI Teparlii Ta HOBHX
TINOMIMIAEeMIYHIX TIPErmapaTiB MH PO3TITHEMO B IPYTiit
gactuHi onmany «Kopekmis amcmimimemii: icTOpUIHUI
ACIIeKT Ta CyYacCHUH MO Ha NpodiIeMy».

BUCHOBKW

1. HayxoBi mizxoau 1oA0 HEOOXiTHOCTI KOPEKLil
JquciimizemMii 3 MeTO JIIKyBaHHA 1 NpoQiIakTHKA
CEepLEBO-CYIMHHUX 3aXBOPIOBaHb Oynu OOIPYHTOBaHI
3 3aIpOBa/KEHHSIM KOHLENIi (aKTopiB pHU3UKY B APYTrid
nonoBHHI XX CTONITTSL.

2. TinomimiemivHi npernapary, ski BAKOPUCTOBYBAJINChH
y paHHIX KIIHIYHHX JOCIHI/DKEHHIX — HiauuH, ¢piOpatn Ta
CEKBECTPAHTH JKOBUYHHMX KHCIIOT — 3TO/IOM IOCTYIMIIMCH
MiCIIeM CTaTHHaM, 4us KJIiHIYHa e(EeKTUBHICTD BUSBHIIACH
BHUIIOIO, a NPO(]iib OE3MeKH — KparyM.

3. CraruHE Ha CY9YacHOMY eTalli 3aJHIIaf0ThCS
IperapaTaMi [epIIoro psxy Uil KOPeKIii JIiImigHOTO
oOminy. JlokazoBa 0a3za MO0 CTaTWHIB € 3HAYHOIO,
pe3yibTaTi  AOCTIHKEHb  3acBIAYWIN  e(EeKTHBHICTH
i€l Tpynu IperapaTiB IMOJ0 BTOPUHHOI Ta TEPBHUHHOI
npodinaktuku CC3. Tepamist craTHHaMH, B IIJIOMY, Z0Ope
MIEPEHOCHUTHCS 1 MOOIYHI peakiii CrroCTepiraloThCsl MEHII
HDK y 5% 3a pesynpraraMu paHAOMI30BAHUX KITIHIYHUX
JOCITIKECHB.

Ilepcnexmueu nooanvuiux 00ciicens.
[lepciekTHBHUM HanpsiIMOM HAyKOBHX JIOCIIJDKEHb €
y3arajJbHEHHS HAyKOBHX JOCHTI[DKEHb Ta KJIIHIYHHUX
HACTAHOB IIIOJI0 CYYaCHUX CTaHAAPTU30BAHUX ITiIXOIIB JI0
MIPU3HAYEHHs CTaTUHIB, KOMOiHOBaHOI Tepamii Ta HOBUX
rinoJinieMiYHuX Ipenaparis.

®IHAHCYBAHHA TA KOH®JIIKT IHTEPECIB

Crartio Oyno mTiIuaHO TMepeBipli He3aleKHUMHU
pelcH3eHTaMu iyl 3a0e3MedeHHs] 00’ €KTUBHOCTI OIIHKH.
VYeix cTaHAapTiB peleH3yBaHHS Ta NPUUAHATTS pillleHb
Oy70 CyBOpO JOTPUMAHO BIAMOBIAHO JO MOJITHKH
xypHairy. CtarTs piHaHCOBaHa BJIACHUM KOILITOM aBTOPIB.

AOTPUMAHHA ETUMHUX HOPM

s omrsimoBa cTaTTd IPYHTYETbCA Ha  aHaMi3l
My OITiYHO JIOCTYTTHUX HayKOBUX Marepiais,
OImyOITiKOBaHUX y PELEH30BAHMUX KypHaJax, KIIHIYHUX
peKOMeHamisIx Ta 0a3ax maHuX. Y mporeci poborn He
Oy’ M BUKOPHCTaHI J1aHi, M0 TO3BOJISIIOTH iAEHTU(IKYBaTH
MAIIEHTIB, a TakoXXK He Oyllo HEOOXiTHOCTI OTPHUMYBAaTH
CXBAJICHHS €THYHOTO KOMITETY, OCKIIBKH JOCIHTiPKEHHS HE
BKJIFOYAJIO HOBI KIIHIYHI BTPyYaHHS 49X TEPBUHHUN 30ip
JAHWX TAII€HTIB. ABTOPU JOTPUMYBAIHACH ETHIHUX HOPM,
nependadyeHNX MIKHAPOIHUMH CTaHIAPTaMHU ITyOIiKartiit
y MEIWYHUX JXKypHalaX, 30kpema pexomeHmanin ICMJE
(MiXHapogHOTO  KOMITETy  PEOAKTOpiB  MEIUIHUX
KypHauiB). Bci enemeHnTHn poOOTH € OpUTiHATHHAMH Ta
He MicTATh Tariaty un (abpukamii manux. Bei mxepena
iHpopMamii HaJeKHO TPONUTOBAHI Ta OQOpPMIICHI
BIJIIOBITHO 10 BUMOT. ABTOPH JACKIApyIOTh TOTPHMAaHHSI
HOopM [lembcincpkoi mekmapariii BcecBiTHROI MemnmdHOl
acormiarii «ETHYHI NPUHIUNN MEAWYHUX IOCIHIIKEHb 3a
YYacTIO JIIOAWHU y SIKOCTi 00’ €KTa TOCHIHKEHH B TaHUX
JIOCTIDKCHHSAX Ta BiCYTHICTh IOpPYIICHh €THYHUX HOPM
HAyKOBOTO JIOCIiPKEHHS.
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Abstract

CORRECTION OF DYSLIPIDEMIA: HISTORICAL ASPECT AND MODERN PERSPECTIVE ON THE PROBLEM
(REVIEW, PART I)
Dmytro D. Diachuk', Galina Z. Moroz'?, Oleksandr M. Tkalenko?

1State Institution of Science «Center of innovative healthcare technologies» State Administrative Department, Kyiv, Ukraine
2Ukrainian Military Medical Academy, Kyiv, Ukraine

Aim. To conduct a generalization of scientific research on the history of the use of medications for the correction of
dyslipidemia in clinical practice.

Materials and methods. The analysis and generalization of scientific articles, guidelines and recommendations on
the justification and implementation of the appointment of hypolipidemic drugs for the treatment and prevention
of cardiovascular diseases (CVD) was carried out. The methods used were: systematic approach, bibliosemantic,
analytical.

Results. Hypotheses regarding the role of hypercholesterolemia in the development of atherosclerotic lesions of
the cardiovascular system were proposed as early as the second half of the 19th century, and scientific approaches
regarding the need to correct dyslipidemia were substantiated only with the introduction of the concept of risk factors
in the second half of the 20th century. However, it took almost two decades for the introduction of hypolipidemic
drugs for the prevention and treatment of CVD into clinical practice. The first pharmacological drug that began to be
used in clinical practice was nicotinic acid (niacin). Bile acid sequestrants (cholestyramine, colestipol, colesevelam)
became the second group, and fibrates (fenofibrate, bezafibrate, gemfibrozil, and ciprofibrate) became the third group
of hypolipidemic therapy drugs. Later, these drugs gave way to statins, whose clinical effectiveness was higher and
the safety profile was better. Statin therapy is generally well tolerated and adverse reactions occur in less than 5% of
randomized clinical trials. At the current stage, statins remain first-line drugs for the correction of lipid metabolism.
The evidence base for statins is significant, and the results of randomized clinical trials have demonstrated the
effectiveness of this group of drugs in the secondary and primary prevention of CVD. Since the end of the 90s of the
20th century, there has been a steady increase in the prescription of statins in clinical practice.

Conclusions. Medications for the correction of dyslipidemia have been used in clinical practice since the second half
of the 20th century. Niacin, fibrates, and bile acid sequestrants have now been replaced by statins, which remain the
first-line drugs for the correction of lipid metabolism.

Keywords: dyslipidemia, cardiovascular diseases, statins, niacin, fibrates, bile acid sequestrants
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CTEATOTUYHA XBOPOEBA MEYIHKKN: AEAKI ACMEKTU CTEATOMETPII
(ornapn NITEPATYPU)

OnbraB. KoBanesa', llapuca B. lemelwukina?, Biktopis B. Armyp? Enbeipa B. 3urano®, Anna A. Kosanesa', Hagis . [lemeHTii?,
TeTsHa O. Ckopoxop?

HaujoHanbHui yHiBepcuteT «3anopisbka nonitexHikar, M. 3anopixks, Ykpaia
?[lepxaBHa ycTaHoBa «IHCTUTYT racTpoeHTeponorii HawioHanbHoT akagemii MeguiHux Hayk YkpaiHuy, M. [JHinpo, YkpaiHa
*ToBapunCTBO 3 0OMEXEHOH0 BignoBiganbHicTio «MeandHuit LeHTp «Iapsicy, M. [JHinpo, YkpaiHa

Pe3rome

Bceryn. HeinBa3suBHUI MeTOJ CTeaTOMETpii € He TiJbKM iHHOBAL[ilHUM, a ¥ JOCHTb NEPCHEKTUBHUM
B [OCJIiJPKEHHI CTyIeHs CTeaTo3y NeYiHKH, OJHAK JesKi acClleKTU y JaHOMY JAOCJiZ»KeHHI € 0CTaTOYHO
He3'SICOBaHUMHU.

Meta. Ha mnigcraBi BUBYEeHHA JiTepaTypHUX JaHWX [OPIBHATH CUTYaLil0 3 I[pPOBeJAEeHHAM Ta
TpPaKTyBaHHSAM CTeaTOMETpPili 3 MeTOl [iarHOCTUKU Ta BHU3HAYEHHS CTYINEHIB CTeaTo3y MeYiHKU 3a
KOpP/ZIOHOM Ta B YKpaiHi

Marepianiun Ta MeTtoau. AHami3 JiTepaTypu npoBoauBcsa 3a mepiog 2010-2025 pp. 3a A0moMoror
iHTepHeT-pecypcCiB 3a KJIOYOBUMHU CI0BaMU: CTEATOMETPIiA MeYiHKH, CTeaTo3 MeviHKH, CTYNeHi CTeaTo3y
nevyiHKY, KoedilieHT 3racaHHs y/abTpa3Byky, FibroScan, CAP ornjinka, oguHuni Bumipy. BuB4asnucs
JOKepeJia JIiTepaTypH sIK BiTYM3HSIHI, TaK i 3aKOpPA0HHI, HacaMnepe/| Ha nolykoBoMy caiti PubMed.
PesynbraT. HaBegeHni JiTepaTypHi JaHi CTOCOBHO IIODOTOBUX IIOKa3HUKIB [Jig CTeaToO3y
nevyiHky, B ToMy uucai 3a crynensamu (S1, S2, S3) g FibroScan® (Echosens, ®paHuis) Ta iHmux
yJIbTPa3ByKOBUX MNPUCTPOIB. B ToH »Ke yac BCTaHOBJEHO, L0 Ha CbOTOAHILIHIN JeHb, He icHye
3araJIbHONPUHHATUX MOPOrOBHX IMOKAa3HUKIB i B MyOJiKamisix HAayKOBUX [AOC/Ti/KeHb, sIKi BUKOHaHIi
Ha YJbTPa3BYKOBHUX amnaparaX. KOHTpPoO/JbOBaHWK MapaMeTp 3aTyXaHHsl (=3racaHHsi) YJbTPa3BYKY
(CAP) mns yapTpa3BykoBoro amapaty FibroScan® BHKOpHUCTOBYBaBCs AJs1 BUSBJEHHS Ta KiJbKiCHOI
oniHku creato3y nediHku. CAP Moxna Bumipsatu B ab/M 3a pmomomoroto FibroScan-paTuukis S,
M a6o XL i3 ¢ikcoBaHow 4yactoToro ckanyBaHHsd (YC) y MI'm. YC agyxke BakiiMBa AJisl aHasisy Ta
NMOpPiBHAHHA pe3yJbTaTiB pPi3HUX AOCHiMKeHb, OCKiJIbKM BoHa BIviMBae Ha CAP. Y HaykoBiil cTaTTi
3 METOI0 IOJIETUIEHHS PO3YyMiHHS Ta INOpPIBHAHHSA pe3yJbTaTiB pi3HUX JAociimkeHb Ha FibroScan-
amapari JoCTaTHbO BKa3aTH AAaTYMK HaBiTh 6e3 HanucaHHs YC. 3apa3 Maiike BCi ZOC/HiJHUKA BKa3yHOThb
FibroScan-gaTyuk, SIKHH BHKOPUCTOBYBaJIM [Jis CTeaTOMETpii, Xo4a Oy/au 3HaMZeHi Jeski cTaTTi
0e3 iHfguKauii gaTtymka. KpiMm Toro, Gysio BUSIBJIEHO JeKiJibKa CTaTed NPO pPe3y/bTaTH CTeaTOMETPil
(v nb/ cM) Ha iHmMX ynbTpasBykoBUX npucTposix (He FibroScan®) 6e3 6yab-sikoi iHdopmanii mpo YC
y MI'y. OpgHak, ik BifoMo, yacToTa XBUJIb, IKi BUIIPOMIHIOE YJIbTPa3ByYKOBUM amapaT NPU CTeaTOMeTpii,
Jy’)Ke BaXKJIMBA A1 aHaui3y. Came ToMmy, ass gociimkenb Ha FibroScan® Heo6XiJHO 3aBXAW BKa3yBaTH
Has3By jAaT4yuka i3 ¢ikcoBanow SF (S, M a6o XL), a Ans iHIIKMX yJbTPa3BYKOBUX amapaTiB 3alUCyBaTH
pe3yJsbTaTu creatoMeTpil B oguHusax gb/cM/MIy a6o gb/cM 3 060B’I3KOBUM 3a3HAaY€HHSIM YacTOTH
YyABTPa3ByKOBUX XBUJIb y MI'L.

BucHOBKM. BpaxoBytoun Tol GaKT, 1110 HAa CbOTOHILIHIN JIeHb He iCHY€E 3araJibHONMPUHHSITUX HOPOTOBUX
nokasHuKiB K3 /s BU3HAaYeHHs cTymneHiB creaTo3y nediHku (S1, S2, S3) aunia Y3-anaparis, Heo6xiaHI
nojasblli AOCHiPKeHHs, sKi 6y 6 BUKOHAHI 3a OAHWUM JAM3alHOM (3 000B’SI3KOBUM BpaxyBaHHSIM
YaCTOTHU AATYMKA), i AKi J03BOIW/IM 6 3aPONOHYBATH E€UHY LIKAJIy OLIHKU CTYNEHIB CTeaTO3y NeYiHKU.

Knaw4oei caoea: ynbTpasByKOBa CTeaTOMETPiA IEYiHKH, CTeaTo3 IediHKH, CTyNiHb CTeaTo3y
neviHkM, KoedinieHT 3racaHHA yabTpa3ByKy, FibroScan, CAP onjiHka, ozuHNLi BUMipy
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BCTYN

HeankoronpHa  xupoBa  XxBopoOa  MEYiHKH
(HAXXII, awen. m. Nonalcoholic fatty liver disease)
BITHOCUTBCA 10 ONHi€l 3 HAMOLIBLI PO3MOBCIOIKEHUX
MaToJNOTiN LTy HKOBO-KHILIKOBOTO TPaKxTy.
3 pokamMH 3MIHIOIOTHCS KOOU JAaHOI'O 3aXBOPIOBAaHHS
y MixHapogHoMy kiacudikaropi xBopoo (MKB-9,
MKX-10 Ta MKX-11, B sSkux BOHA 3a3Hayajiacs IIiJ
komamu 571.8, K76.0 ta DB92, BiamoBigHO), OmHAK
npobiieMa 3allMIIAETHCS, JIHMINE PO3IINPIOIOTHCS Halli
3HaHHS CTOCOBHO MAaToOreHe3y MaHOr'0 3aXBOPIOBAHHSL.
OcTaHHIM YacoM 3a KOPJOHOM 4YacTO BUKOPUCTOBYETHCS
tepMmin  Metabolic dysfunction-associated fatty liver
disease (MAFLD, meraboniyHOo aconiiioBaHa XxBopoOa
NEYiHKM), JiarHo3 SKOi BUCTABIISETHCS NPH HASBHOCTI
CHeliaJibHO  po3pobiieHux  kputepiie  [1-4].  Bimbm
Toro, xaeski aBTOopu BBaxaroTh MAFLD mnedinkoBuM
IPOSIBOM METa0OJIIYHOTO CHHJAPOMY 1 IiJAKPECIIOITh,
110 MOUIMPEHICTh ii B yChOMY CBITI 3pOCTa€ mapaiesibHO
3 emigemiero giabery Ta oxupinHa [5]. Takum
YUHOM, 3aJIMIIAE€ThCSI 0arato HEBU3HAYCHUX acIeKTiB
y PO3BUTKY, Hepeldiry Ta JiKyBaHHIO JaHOI MATOJOTII.
Kpim toro, MASLD € He TiIbKM HaWNONIMpPEHIMINM
pO3JIaZioM TMEeYiHKU B 3aXiJHUX KpaiHax, a i nmpuOInu3HO
y 20-30% mnauientiB 3 MASLD mnporpecye a0 Baxkoi
cranii [6].

HeinBasuBHHMI ~ MeTOn ~ cTeatoMeTpii €  He
TIIBKW IHHOBaIlilHWM, a ¥ JOCHUTH TEPCIEKTHBHUM
B JOCHI[DKEHHI CTyNeHs cTeaTo3y NediHkd. Ha sxamb,
ICHYIOTB AesKi po301XKHOCTI y TIpOBEICHHI Ta TPaKTyBaHHI
pe3ybTaTiB creaTroMeTpii  —  yJIbTPa3BYKOBOTO
JOCTIDKSHHS, 3aBISKH SKOMY MOXIIMBO HiarHOCTYBaTH
cTearo3 (KMpOBHM Temaro3) Ha paHHIX CTamiax Ta
OWIHNUTH Horo KimbkicHi mapamerpu. Tak, Chen, F. 3i
cmiBaBT. (2025) BBakae, MmO A KIIBKICHOT OIIHKH
CTeaTo3y IEYiHKA € KIIHIYHO IOCTYIHI YIBTPa3BYKOBi
amapary pi3HUX BHPOOHUKIB, aje MOPIBHAIBHI JaHi MIOI0
X Y3TrOmKEHOCTI BincyTHi [7].

JiiicHo, mpu aHami3i 3aKOPIOHHHUX JOCIHIIKEHb
Ta OUIBIIOCTI BITYM3HAHUX JOCHIIPKEHb  BHSBICHI
PO30OIKHOCTI y OIUHUILIX BHMIpY KoedillieHTa 3racaHHs
IpU  TPOBEJCHHI CTeaToMeTpii Ha  YJIbTPa3ByKOBUX
(Y3) amaparax (okpim FibroScan®), mio crnonykaio
NPOBECTH OUIbII JIETAJbHUI aHaJi3 JITepaTypHUX TaHUX.
Came TOMy, BBa)KaeMO 3a JOLIIbHE 3pOOUTH OINISX
BUKOPUCTaHHS CTEaTOMETpii 3a KOpAOHOM 1 B YKpaiHi,
a TakoXK BUHECTH JEsIKi MPOIO3MILIii Ha PO3IIIs]] HAyKOBOT
CIIBHOTH.

META

Ha mincraBi BUBYEHHS JiTepaTypHHX JaHHUX
MOPIBHATH CHUTyalilo 3 MPOBEICHHAM Ta TPaKTYBaHHIM
CTearoMeTpil 3 METOKW MIarHOCTUKM Ta BH3HAYCHHS
CTYTICHIB CTeaTo3y IMEYiHKHM 3a KOPJOHOM Ta B YKpaiHi.
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MATEPIANIA TA METOAN

Amnamiz  jiteparypu  NPOBOAMBCS 32  Hepion
2010-2025 pp. 3a [ONMOMOrOI IHTEpHET-pECcypciB 3a
KIIIOYOBUMHU CJIOBaMH: CTEaTo3 IIEYiHKH, CTeaToOMeTpis
MeYiHKH, KOe]Iili€HT 3racaHHs, yJIbTpa3ByK, MeTabomiyHa
CTeaToTUYHa XBOpoOa TIIEYiHKH, HEaJKOTOJbHA >KHPOBA
xBopoOa mnediHku. BuBuamucs okepena JitepaTypu SK
BITYM3HSHI, TaK 1 3aKOpAOHHI. BpaxoByBayiocs Te, IO
Oynb-sika HOBa a00 aHaNi30BaHa METOAWKA IOBHHHA
npoiiti Bamigizamito. Came TomMy g0 yBarm Opaiucs
myOsiKanii CTOCOBHO MIarHOCTUKH CTeaTo3y, B SIKUX
Oyia mpoBeACHA Bamigizallisi OTpUMaHuX naHux. OmHUM
3 HayacTille BUKOPUCTOBYBAHUX IIIXOMIB IO BaJTigi3ariii
€ BHU3HAYEHHS YyTJIMBOCTI 1 crieliu(i4HOCTI Y TOPIBHAHHI
3 BIIOMUMH METOIaMHU AOCHTiKeHHs. Ha Takomy mimxomi
0a3zyBaBcsl BiZIOip y Halle JOCHTIHKCHHS HAyKOBUX Ipallb
CTOCOBHO CTeaToMeTpii, ToOTO BimOWpanucs CTarTi,
B SIKMX BKa3yBaJIUCS YyTJIMBICTh, CIIEU(IYHICTD, a TAKOXK
naHi npo oty nig ROC-kpuBoro, TOOTO ImiJ KPUBOIO
MOMHJIOK, $IKa CBIIYMTH NPO MPaBWIBHICTH OiHApHOI
knacudikanii. Ha mnwamy aymky, ROC-ananiz (Bin
aHIIIHCBKOTO receiver operating characteristic) € 10CUTB
KOPHCHMM CHOCOOOM OLIHHTH TOYHICTh HependadeHb
MOJICITi IUISIXOM MOOYIOBU Tpadika UyTIHBOCTI 3aJICIKHO
Bin 3HaueHHs (1 «wiHyc» crHemudiyHICTB) TecTy
knacudikanii. TakuM YMHOM, IepexpecHa Baifi3amis
(cross-validation) pe3ybTaTiB cTearoMeTpii  Ha
ynbTpa3BykoBux amaparax (FibroScan® Ta iHmmx) 3a
JONIOMOTOI0  BHM3HAYEHHS  YyTIMBOCTI/crierudidHOCTI
ta Oaxano miomi mix ROC-kpUBOIO INpH MOPIBHSHHI
3 IHIIMMH MeTojamH (HampHKiIan, JOCIiIKEHHIM
6iorcii mneuinku, MPT) Oyna TrojnoBHMM KpuTepieMm
JUIL  BKJIIOYEHHS KOHKPETHOI HaykoBol  myOsikamii
B NIOZIANIBIINIT aHaJIi3.

PE3YNIbTATA TA OBIrOBOPEHHA

CreaTomeTpiss MoOXke TPOBOTUTHCS Ha amapari
FibroScan®,  MOXIMBOCTI  SKOTO  OOMEXYIOTBHCS
miarHocTHkor0  ¢ibposy  Ta  creaToly — IEUiHKH,
MiIIUTYHKOBOI 3a03u 200 Ha IiHIINX yIBTPa3BYKOBHX
amapaTtax, SKi JO3BOJNSIIOTH HE TUIBKH  OLIHUTH
piBeHbp (iOpo3y Ta cTeaToly MediHKH, a W OJHOYACHO
MPOBOJIUTH aHAJi3 CTPYKTYPHUX 3MiH TKaHWHH TEUYiHKH,
MiIIUTYHKOBOI 3aJI03M, JKOBYHOTO MiXypa, CeJe3iHKH
TOIIO 3araJbHONPUAHATAM MeTomoM y B-pexumi, a
pH  HEOOXITHOCTI, B 3aJIE)KHOCTI B KOMIUIEKTAI]
VY3-anapary, BukopucToBYBatH iHmI pexkumu (M, D,
CFM abo ix komOiHamii). Came ToMy yci JiTepaTypHi
JaHI CTOCOBHO CTE€aTOMETpii y HAYKOBHX JOCIIIKESHHIX
MOXXHa YMOBHO MOJUINTH Ha 2 TPyNH B 3aJEXKHOCTI
Bix Bukopucranoi amaparypu: 1) FibroScan®; 2) immmi
yABTpa3BykoBi amaparu. J[lani amapaté pi3HATBCS HE
TITBKH depe3 CBOI MOKITHBOCTI (3a mormomororo Fibroscan®
MPOBOMIATH JIMIIE CTEaTOMETpPilo/eacTOMeTpio), a i
JMATYNKH Ta IPUHHATI OOUHULI BUMIipy cTeatosy (Puc. 1).
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Pucynok 1. IlopiBHSIHHSI YJbTPa3BYKOBUX anapartiB (1aTYMKH, BUSHAYYBAHI MOKA3HUKM, OJMHMLI BUMIpY), IKi BUKOPHCTOBYIOTHCS IS

crearoMeTpii.

Slkmo 3a oauHmito Bumipy crearody (CAP) Ha
armapari  FibroScan®  3aranpHompuiinsato ab/Mm, sk
B VYkpaiHi, Tak 1 3a KOpIOHOM, TO CTOCOBHO IHIIIHX
YIBTPa3BYKOBHX amapariB NpW BH3HA4YEHHI KoedillieHTa
sracands (K3) € cyrreBi posoixkuOCTI. Tak, 3akopmoHHI
JOCITITHUKA ¢bikcyoTh pe3yasTar crearomerpii
3 ypaxyBaHHSM YacTOTH, Ky BHIIPOMIHIOBaB JaT4uK,
y nb/em/MI'n, B TOW 4Yac sK JAeAKi JOCIHIIHUKA
B YkpaiHi (mepeBa)xHO B INpPHUBATHUX KIiHIKAax) 1 jgoci
BUKOPHCTOBYIOTh OIMHUIII BUMIpY 1b/cM 0e3 ypaxyBaHHs
BUIIPOMiHIOBaHHS jarunka [8-12]. BopHouac iHmI BYeHi Ta
JMCTprO toTopr Y3-anapariB B YKpaiHi BKa3ylOTh CTYyIEHI
crearody TubkH y 1ab/eM/MI (sk 3arajJbHONPHHHSTO
32 KOpIIOHOM), @ MOJEKOJIM 3 JIONATKOBHM IapajielIbHUM
3a3HaueHHsAM pe3yabrary y ab/cm [14, 15, 16].

B pesynmbrari mpoBenieHOro aHajlizy HaMu He Oylo
3HAWJIEHO JKOMHOI CTarTi 3apyODKHOTO BYEHOrO, B SIKIH
BUKOPUCTOBYBaJIOCsS. BuMiptoBaHHA K3 0e3 ypaxyBaHHS
4YacToTH Jaryuka, T1oO0To y nab/cm. Taka pizHHIA
B METOZIONIOTii 00yMOBIIEHa, TIEpII 3a BCE, PO3yMIHHSM CaMoi
NPUPOIM YJIBTPA3BYKy 3 TOUKH 30pYy (I3MKH Ta ypaxyBaHHS
yactotd jaruvka (y MIm), sKy BHKOPHCTOBYE JIKap-
COHOJIOT JUISl MPOBEJEHHS JOCIIPKeHHs. Binomo, mo mpu
MPOXOIKEHHI uepe3 Oy/Ib-SIKe CEPEeIOBHIIE CIIOCTEPIraeThest
3MEHILEHHS aMIUIITYq¥ Ta IHTEHCHBHOCTI YJIETPa3BYKOBOTO
CUTHally, SIKe Ha3uBaeTbcsi 3racaHHsaM [17]. Pesymeraru
MPOBEACHOTO aHAIIZY JESKUX 0COOIMBOCTEH YIBTPa3ByKy Ta
BU3HAYEHHsI CTYIIEHIB cTearo3y Ha Y3-amaparax HaBeleHi Ha
Puc.2[10, 12,17, 18].

Puc.
Ha

Sk BUOHO 3
cTearo3y  IEYiHKH

2, HaBENEHWH PO3MOALI
MmiAcTaBi  MOPQOIOTIYHOTO
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JOCHI/DKEHHST  (TaKk 3BaHUM  «30JI0THI»  CTaHAApT),
a TakoX 3a JaHUMH YJIBTPa3BYKOBOTO JIOCIIJKEHHS
Ha FibroScan® Tta iHmmx VY3-amaparax. 3Beprae Ha
cebe yBary, 10 JEsKi aBTOPH, HPOINOHYIOUM CBil
BapiaHT PO3MOALTY Ha CTYMEHI CTearo3y, IOCHIAIOTHCS
Ha cTarTio (QpaHIy3bKUX JOCTITHHMKIB Sasso M. et
al. [19], yerBepo 3 sKHMX € TmpaliBHUKaMH GipMH-
po3poOnuka amapara FibroScan®, omHak HaBOAATH He
30BCIM INpaBWiIbHI HUGpHU Ipu nepepaxyHky ab/m y nb/
CM, JI0 TOTO X HE BPaxoOBYIOTh 4acToTy aaruuka. Ciin
miaKpecauTy, mo sk y FibroScan® e nume 2 paryuku
JUIA TOpOCIMX 3 BH3HaueHOw dacTtoToro (3,5 MIm Ta
2,5 MI', ocraHHii BapiaHT AJIsl XBOPUX 3 OXHUPIHHIM),
TO Ha IHWMX Y3-amaparax COHOJOTM  MOXYTh
BUKOPUCTOBYBaTH HEOJHAKOBI YaCTOTH IIPU CTEATOMETPII,
IO BiIOOpaKaTUMEThCS HAa pe3yJbTaraXx OOCTEKEeHHS Ta
BUCHOBKax (auB. Puc. 3).

1106 po3ibparcst B BaXKJIMBOCTI ypaxyBaHHS 4aCTOTH
JlaT4rKa, 3p00MMO HEBEIUKHIA eKCKype y (i3uky. Bimomo,
0 3racaHHs YJIBTPAa3BYKOBOTO CHUTHATY BHUKIIHMKAETHCS
TIONVIMHAHHAM, BiOOpaXKEHHSM Ta IOro pO3CIIOBAHHSM,
BUMiproeTbest 'y apermbenax (J16). Koedimienr 3racanss
(K3) — me ocnabneHHs YJIBTPa3BYKOBOIO CHUTHAly Ha
OJIMHMIIIO JOBXMHU LUIIXY Iboro curnany (ab/cm) [17].
Onnak, koedimieHT 3racaHHs 3pocTae 3i 30UIBIICHHIM
YacTOTH, SIKy TpH  TIPOBENeHHI  Y3-IOCHimKeHHS
BUIIPOMIHIOE JIATYHK, 1 JaHa YacToTa BUMIproeTbes y M,
1 11e HeoOXiTHO BPaxOBYBaTH, OCKUIbKH J1iara3oH AaTYHKIB
IIPY TIPOBE/ICHHI cTeaToMeTpii y cydacHux ¥Y3-amaparax
KOJIMBAEThCA, SIK BUAHO Ha Puc. 3 (mpuknan, 3i crarti
Juanank O. b. 3i ciiBasr. [12]).
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» 3racanHs Y3-CHIHAIY - IMEHUIEHHS aMILITY/IH T2 IHTEHCHBHOCTI

. MVIBTPAIBYKOBOTIOQ CHI'HAJY MPH IIP()N(L‘L}KCHH.i Hepe: t’]}’;’lh-ﬂ]\’t‘ CePCJIOBHLIC , AKC
q’l’l“l{a BHEKITHEAETBCH MOMMTHHAHHAM, Riﬂ{)ﬁpﬂ}[{[_‘HHﬂhl Ta P(J'iclli()BﬂHHflhl
VIBTPA3IBYRY :> # OpuHuneio sracanud € aenuben (1B)

(nesxt pakri) | ~ Koediuicut saracanns - ue ocnadienus yIsTpasByKoBOro CHIrHaLy Ha

[17] J OIMHMLIIO AOBAMHH WAXY UbOro curuany (ab/em).

» KoeoiujieHT 3racaHHA 3pocTac 3i 36inbWweHHAM YacToTH

]
:>{ Im=100cm 1 1B/m: 100 =0,01 aB/cwm J

Buznaucnnsa CTCATO3Y 3 NOCH- . . ) . .
TAHHAM Ha cTaTTio Sasso M. et al } # Sasso M et al, 2011 [enexrporma my6aikania, 19]: srznaveni mexi

gi}m l} []13" 112;% 51928 s crearosy S1, 82 ta 83, ax 222, 233 1a 290 nb/cwm, BiamorigHO.
Bix 1.0 ab/em mo 2, oM : ik :
S1 six 2,20 2B/cm 10 2.29 B/cm «The optimal cut-off points to detect S =1 (222 dB/m), S = 2 (233

S2 Bin 2.30 aB/cM 10 2.90 aB/em dB/m) and S = 3 (290 dB/m) are close, but are truly separated».
S3 =290 ab/em 2300 M. Sasso el al.

overall accuracy of CAP 1o diagnose any steatosis grade is

&

% » HesignosigHicTe uudp "
(113

cratTi Sasso M et al
# He BpaxoBaHa 4acToTa YNLTPa3eyKy,

very good (Obuchowski measure = .92,
Yet, the perfornsance of CAP 1o detect and quantify stea-
tiosts is moderake compared to whal was lound in [17], These

differences may be bocause the pee alosis i our

AKY BUNPOMIHIOBaTMME OaTumk ¥3- l CHC patients was much lower than in Sasso ef af. stdy [17]
anapary 1 which included patients with alooholic kver disease and
/l_ v " : " : mefzbalic svndrome. The optimal eut-ofl poinds 1o deiect
R . §21{222 dBim), $2 2 (233 db/m) and § = 3 (290 dBm)
creatomeTpii [16]: oll & I oo BN, e
; - o - PaT R e il L LTV scparale (] DHis are
$10,63 — 0,70 xB/ew/MI'y r«
52 0,71 = 0,74 nb/em/MI'1y
\53 >0,75 aB/em/MI'n ok Cryneni cteato3y (Mopdonoris)
Kﬁmam R L ™ YACTHHA KINTHH NEUiHKK / TeMaToUuTIR 3 %HPOM CTAHOBHTL> 5% 10 33%:

creatomerpii [ 18]

51 1.69-2.09 nb/cm
$2 2.10 - 2,49 B/om - | LA™K
S3 =2, 5 ablem g

WACTHHA KIHTHH Nevinkn | renaronmTie 3 upom cranosnts> 33% no 66%

HACTHHA KAITHH NEYIHKH / renatouuTiB 3 KHPOM CTaHoBHTE 66%

HE HOPpMa 3 ni;xcymic‘rm crearosa.

ABfem Ml
1,55 2,00
2,33 2,73
2,09 3,53

AB/(Mlu*cm) , wo
MaTeMmaTM4HO AOPIBHIOE
TakoMy nNpagonucy
ab/cm/Mly

(auen. dBfcm/MHz)

0,78

Bupaxysanus koediienta sracanus (BK3)-peskum ta iioro MomiIMBocti y
Jiarmocruni judysuux saxsoprosanb neuinku JI3IT (crearos). a - V3-
creatorpadisi neviHKH - KOKHA Kombopoea Touka Ol-  1e eneMmeHTapHHi
KoHTponkHHiT 06car K3. V Ta0n. pesynsrariB npejcTapieHi cepeiHi 3Ha9eHHs
K3 OI ana pizaux wactor ¥Y3: 2,0; 2,73 Ta 3,53 MI'n.

Pucynok 3. Hactuna Puc. 3 3i crarri lunnuk O. B. 3i cmiBasr., 2016 p. [12] 3 moaudikaniero: A) nepekJagom miamucy 3 pociiicbkoi Ha

YKpaiHcbKy MOBY B) BuAiICHHSIM NPAMOKYTHMKOM, OBAJIOM [esiIKMX Moka3HMKiB Ha Puc. B) IIpaBopyu BuHeceHi 30iabmeHi nugpn
3 auciuiero Y3-anapara.
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Sk BunHO 3 Puc. 3, y onHOro i TOro »* XBOpOIoO Ipu
3acrtocyBanHi uactotn 2,0 MI'm pesynbrar koediuieHTa
3aTyxaHHA fopiBHIoBatuMe 1,55 nb/cm, mpm dwactoti
2,73 MI't cranoButume 2,33 nb/cMm, mo Bignosimae SO
(Hopmi) Ta S2 (cTymeHIO crearosy), BIAIIOBIIHO, SIKILIO
BUKOPHCTOBYBAaTH 3alpONIOHOBAaHUH PO3MOALT  CTEaTrosy
(6e3 ypaxysanus wacrotu aaruuka) [10, 12]. Came Tomy
IpH TIPOBEACHHI JOCII/PKeHb cTeato3y Ha Y3-amaparax, e
HmapaMeTpy JaTdhka € CTaHJapTH30BaHUMH) 33 KOPIOHOM
BUKOPHCTOBYIOThCSL OIVHHMII BUMIpy Koe(illieHTa 3racaHHs
3 ypaxyBaHHSM 9acTOTH JaT4YHKa, 1 Pe3yIBTaT! JOCIIPKEHHS
crearody (S1, S2, S3) Bupaxkatorscs smme y nb/cm/MI
[20-24]. B Toif wac, SK Yy BITYM3HSHHMX JIOCIIDKCHHIX
pe3ysbTaTd  JIOCHUTh 4acTo mojaiwTbes y nab/cm  6e3
ypaxyBaHHA YacCTOTH, SKy BHIIPOMiHIOe marauk [9-13],
IO CHOYaTKy IpU CHpoOi MOpPIBHATH IaHI BITYM3HIHHUX
Ta 3aKOPJOHHHX IOCTIDKEHb BHKJINKAE HEIOPO3YMIHHS
y KiiHimcTa. Jlo TOro ’k, TakWid MiJXiJ, Ha HAIIy JTyMKY,
MOXKE CIIOTBOPIOBATH pe3yisrard  creatomerpil.  Cuig
3a3HAauMTH, 100 ICHYIOTh B YKpaiHi BiJIoMi HayKoBi
THCTUTYTH Ta MPUBATHI KIIHIKH, SKi BAKOPUCTOBYIOTH TiIXif
HallX KOJIET 32 KOPAOHOM 1 MPOBOASATH CTE€aTOMETPUYHE
BUMIPIOBaHHS 3 YPaxXyBaHHSIM BHIPOMIHIOBaHHS JlaT4HKa,
OJTHAK KUTBKICTh 1X He3HauHa [ 14, 15, 16].

[puurHM, YoMy BRXJIMBO BPaxOBYBATW NpH aHATI3i
pe3yNbTaTiB  CTearoMeTpii 4YacToTy, SKy BHIPOMIHIOBAB
JaTYMK ] 9ac MEIUYHOTO OOCTEeKEHHS, MU PO3NIsiIain
3 60Ky ¢i3uku (Puc. 2) i 3a 1OMOMOTOK HAOUHOTO HPHKIATY
3 TIPaKTUKU BiIOMOTO Jikaps-coHomora Jlumauka O. b.
(Puc. 3). BiTumznastauit mociigauk ta coHonor Juaank O. b.
31 CITIBaBT. HABIB PHUCYHOK, € TPEACTABICHI PE3yIbTaTh
K3 na Y3-amapari npu gociijpKeHHI cTearosy NpH pi3HHUX
yacTorax jarunka (2,00, 2,73 ta 3,53 MI'r) Ta 3adikcoBaHumit
pesynsrar 0,78 ab/(MI'r*cm), o BiAOBimae MiKHAPOIHO
npuiHsTOMY 3anmcy y dB/cm/MHz (=ab/cm/MI ).

TakuM YHHOM, Ha MiACTaBi HaBemeHoro Puc. 3 Ta
OIIHMCY 10 HHOTO BUIHO, III0 JOCIIJHUKH-COHOJIOTH MOXYTh
BUKOPHCTOBYBAaTH pi3HI dacTtoTHm it omiHkd K3, mo
BiJOOpakaeThCA HE TUTBKH Ha MUCIDIC] Y3-amapara, a if Ha
OTPUMAHHX pe3yibTarax crearomerpii. Citig 3a3Ha4MTH, 110
Ha cy4acHOMY Y3-amapari, siK TOH, KUl BUKOPHUCTOBYBAaB
Juuanuk O.B. 31 crmiBaBT., aBTOMATUYHO ITiPAXOBYETHCS
pe3ynbTaT  JOCHIDKEHHA Yy  3arajJbHONPUHHATHX Y
BCBOMY CBITI ONWMHHIIIX, TOOTO 3 YypaxXyBaHHSM YacTOTH
JaTynKka. Y HaBEACHOMY NPHKIAAI JOCIiIHHK-COHOJIOT
BUKOPHCTOBYBaB IIPH CTearoMeTpii yactoTy pardmka 2,0,
2,73 ta 3,53 MI'u i orpumaB JIOCUTH pi3HI pe3yJbTaTH
y nab/cMm, 3ameXHO Bif YacTOTH Y3-BHUIPOMIHIOBAHHS.
Takum umHoM, nmani Jwaauka O. Bb. 31 cmiBaBT. [12]
MiATBEpIKYIOTh, IO COHOJION, MO-TIepiie, Ha Y3-amaparax
MOXXEC BUKOPHCTOBYBATH pi3Hi, IOBUIBHO 3aJaHi YacTOTH
JaTyuKa IpH CTEaTOMEeTpii, Io-Ipyre, 4YacTora, SKy
BUIIPOMIHIOE [1aT4UK, IOCHTh CHJBHO MO3HAYa€ThCs Ha
pesynbTarax, SKIIO iX HaBOAUTH y 1b/cM.

Bunukae IiIKoM JIOriyHe IIMTAHHS, a SK TO.I
TPaKTyBaTH HASBHICTh YU BIJICYTHICTH CTEAaTO3y, SKIIO HE
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BpaxoByBaTH 4acToTy jaruuka? lle muraHHsS crocyeTbes
mepm 3a Bce Y3-amapariB. Xoda CIif IiIKPECIUTH, II0
HaBiTh Mpu BHKOpHcTaHHi FibroScan® cmowarky Oymn
nesiki TpymHomti. Tak, BiJloMa mOYaTKOBa HEMOXIIUBICTH 3a
nomomoroto amapary FibroScan® touno BuzHauaru GiGpo3s
i cTearo3 y Hali€eHTiB 3 OKUPIHHAM, OJHAK JlaHa podieMa
Oyia TOTIM BHpIIIEHa 3aBISKH PO3poOIli CIeniaIbHOTO
XL-parumka aist oxupinns [24].

Ha cporoauimmiit 1eHp gactora pardukis y FibroScan®
CTaHIAPTU30BAHA 1 TO3HAYAETHCS HA3BOKO Jardymka M+
probe (M-garunk) ta XL+ probe (XL-garumk), TOMy Takux
MMUTaHb HE BUHWKA€E, JOCHTH JIMIIIC BKA3aTH BHUKOPUCTAHUI
JIATYK, 1[0 OCTaHHIM YacoM pOOIIATh Maibke BCl 3aKOPAOHHI
JocmigHukn: M-parauk (mapamerpu 3,5 MIm, Biacranb
LIKipa-TIeYiHKoBa Karcyiaa CTaHoBUTh <25 mw, mii IMT
< 30) ta XL-gatuuk (2,5 MI'1, BimcTaHb 0 TEYiHKOBOL
Karcynmu >25 MM, To0TO0 mpH oxupinHi, IMT >30) [25,
26]. Xoda, iHKONMHM 1 JOCI HE 3aBXKIH BPAXOBYETHCA a00
BKa3yeThes, sikuid 13 narumkiB (M abo XL) 3actocoByBaBcs
y IOCIKEHHI, IO YCKIIATHIOE OOTOBOPEHHS PE3YIBTaTIB Ta
THUPaKyBaHHS IIbOTO MeToxy [27].

BpaxoByroun BumieHaBeneHi (aktu, OLTBIIICTH
BYCHHUX BKa3ye€, SIKUM JAaTYMK BUKOPUCTOBYBABCS IIpU
JociipkerHi Ha amapari FibroScan®, oqnak B Toit e 4ac
CTyIIEHI CTearo3y HaBiTh JJIA JAHOTO METOAY OCTAaTOYHO
HC BH3HAUCHI, XOY4 CTEAaTOMETPis 3a JIOTIOMOTOIO
FibroScan® BuBuaetscs qocuth aasHo (Taom. 1) [28].

A XOImM BUKOPHUCTOBYIOTBCSA IHIINI YJIBTPa3BYKOBI
armapatd 1 aBTOpH He BKa3yloTh a00 He BpPaxOBYIOTh
YacTOTy, SIKy BHIPOMIHIOBaB NAaTYMK HPH OOCTEXEHHi?
Toxi HEBimOMO, SIK TMPAaBHIBHO TPAKTyBaTH PE3yIbTaTH
crearoMetpii. Ha Hamry aymky, e JayXe ITUCKyTaOelabHE
MMUTAaHHS Ta BUKJIMK, SIKHA CTOITH Mepen JOCIiIHUKAMH,
mo0 mnpuiTH 10 OXHAKOBOI TOYKH 30pY CTOCOBHO
OJMHUIIb BHMIpPIOBAHHS Ta IOPOTOBMX ITOKa3HWKIB JUIs
CTeaTo3y i HoTo CTyTIeHiB.

[Mincymyemo:  nikapi-COHOIOTH TPH  TOCIiDKEHHI
CTYIEHsI CTeaTo3y IEYiHKM BUKOPUCTOBYIOTh Pi3HI YacTOTH
JaT4MKa Ha Y3-amaparax, OJHAK HE 3aBXKINW BKAa3yHOTb
SK€ caMme BUIPOMIHIOBaHHS OyJIO MMl 4Yac CTeaToMeTpii
i He BimoOpaxaroTh Horo y pesynbratax. KpiMm Toro,
Hamu Oymum 3Haiineni mocmimkenas [10, 12], me poOurscs
MOCWJIAHHSL Ha TPYHTOBHY HayKOBY poOOTY (hpaHIy3bKUX
nmocmimaukiB M. Sasso et al., B sKiif JOCHIIPKEHO piBEHB
crearody y 615 mnamieHtiB 3a ponomoroto Fibroscan®
y CIIBCTaBJIEHHI 3 pe3yJbTaTaMy OiOICii IIeYiHKH, 1110 JIATIIO
B OCHOBY BH3HAUCHHS CTeaTo3y 3a cTyneHsmH [19]. A motim
HOpMaTuBHI po3poOKH cTyneHiB crearody M. Sasso et al.,
ne BuxopuctoByetscs CAP (nb/m), «mrepeHOCATH» Ha HaHi
BUMIpIOBaHHsI KoedillieHTa 3aTyXaHHs Ha Npuiiajgl Soneus
P7 (Ultrasign, Ykpaina) 3 KOHBEKCHUM AardukoM 1-6 MIm.
Ha namm morsiz, e He 30BCiM MPaBUIBHO, OCKUTHKH YacTOTa
B Y3-amaparax, sK BXe 3raJyBajocsi, MOXXe OyTH JOCHTBH
pi3HOIO, i, AK HACIINOK, OyayTh IyKe Pi3HI pe3ynsrati
3aJISKHO BiJ| BUIIPOMiHIOBaHHs nardnka (Puc. 3).
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Tabnuys 1

Pesynbtat CAP1 (M-gaTuuk) ana giarHocTuku cteato3y 3a gonomoroto FibroScan® npu 3acrocyBaHHi bioncii
neyiHku K pedrepeHc-metoay (MoaudikosaHa Tabnuus Sirli R. et al., 2021, [28])

_ Yncro Ctyneni creaTo3y
AociaigHuku 06CTENEHD S21 522 S=3
cut-off? (ab/m) | AUROC? cut-off’ (ab/m) | AUROC? | cut-off? (ab/m) | AUROC3

Sasso M. [19] 615 222 0,80 233 0,86 290 0,88
Myers R. P.[29] 153 283 0,81 - - - -

de Ledinghen V. [30] 112 215 0,84 252 0,86 296 0,93
Chan W.K. [31] 105 263 0,97 281 0,86 283 0,75
Ferraioli G. [32] 114 219 0,76 296 0,82 = =

Lupsor-Platon M. [33] 201 260 0,81 285 0,82 194 0,84
Shen F. [34] 332 255 0,88 283,5 0,90 293,5 0,84
Imajo K. [35] 142 236 0,88 279 0,73 302 0,70
Park C. C. [36] 104 261 0,85 305 0,70 312 0,73
Naveau S. [37] 123 298 0,81 303 0,58 326 0,37
Siddiqui M. S. [38] 393 285 0,76 311 0,70 306 0,58
Shalimar K. R. [39] 219 285 0,96 331 0,71 348 0,75
Oeda S. [40] 137 = = 264 0,64 289 0,69
Somda S. [41] 249 255 0,86 288 0,83 297 0,79
Eddowes P. J. [42]. 450 302 0,87 331 0,77 337 0,70
Baumeler S. [43] 224 258,5 0,78 282,5 0,83 307,5 0,82
Trowell J. [44] 217 278 0,82 301 0,79 = =

Zeng Q. [45] 173 244 0,88 - 0,89 - -

1. CAP: controlled attenuation parameter (KOHTPOIbOBAaHUI TapaMeTp 3aTyXaHHs);

2. Cut off — mexa;

3. AUROC: — mroma nix kpusoro nommiok ROC, ne AUROC=1,0 naiikpammuii pesynsrat, AUROC=0 naiiripmmii), ROC = receiver
operating characteristic (aHIv1.), iIHKOJIM Ha3UBAIOTh KPUBOKO TTOMHIIOK.

BBaxkaemo, 10 TpH  BOPOBAKCHHI  Oy/b-
SIKOTO HOBOTO METOAY JOCHTh 4acto OyBae€, IO
METOJIOJIOTIUHI MiIXOMH MOXYTh BIIPIHATHCS, BCE I
1 IUKTy€e HEOOXiNHICTP BU3HAYCHHS OIHOTO, HAWOUIBII
pamioHaIEHOTO Ta TPHHHATOTO yciMa abo OUTBIIICTIO
nocmimHuKiB. Bee me crocyerbes i creaTomerpii, ska
BUKOHY€ThCS HA YJIbTPa3BYKOBHX amaparax. Came Tomy
€ 1 JOITBHICTE, 1 MOJMIJHMBICTH IIOJAHHS MaTepiamy
y JOCHIDKEHHSIX CTYIEHIB CTE€aTo3y Ta B OKPEMOMY
KOHKpETHOMY Bumanky y ab/cM 3 BkasaHHIM
gactrotn partunka (y MI'm) abo, sk e npuitHATO 3a
kopmoHoM, ommHUIX dB/cm/MHz (yxp. nb/cm/MI ),
ski  BpaxoByloTb 1 K3  (mb/cm), 1  wacrory
BurpomiHoBarHg (MI ).

Criin 3a3HauuTH, 110 TNPH HAJAHHI PE3yJbTATiB
JOCHIKeHHs cTearoMeTpii y n1b/cM/MI11 3a KOpJAOHOM He
nepeiMaroTbes yTouHeHHsM, mo 1e K3 3 ypaxyBaHHIM
YacTOTH JAaT4yuMKa, a MHIIyTh IIPOCTO «attenuation
coefficienty  (mepexnanm, KoeQillieHT 3racaHHs), IO
3 To4KH (Di3MKU HenpaBuiabHO, 60 K3 Bupaxaerses y 1b/m
abo ab/cm, a Higk He y nb/eM/MI'n. OnHak, e Bxe
HACTUIbKM YBIWIIIO B MPAKTHKY IOCIiJHUKIB-MEINKIB
32 KOpDJOHOM 1 Take YTOYHEHHsS 4YacTO ITHOPYETHCS,
OCKIJIbKM OJIMHHMIII BUMIpY B)XKE TOBOPSTH cami 3a cede:
Koyii BkazaHo ab/cM/MIm, 1€ CBi4MTh, IO BpaxoBaHa
yacToTa JAaTYMKa, a OCTAHHIN IMOKA3HUK TAKOX BaXKIHMBHM
1 Ui malieHTa, i JUis HayKOBOTO CIIBPOOITHUKA, SIKHA
aHai3ye Ta 3iCTaBjsie MaTepiald CBOTO JOCIIIKCHHS
3 3aKOPJIOHHUMH Ta BITYM3HSIHUMHU POOOTAMH.
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Takum dnHOM, B YKpaiHi MOKH IO JOCHUTHh YacTO
BHJAIOTHCS 3aKIIOUCHHS TMAIli€HTaM, MHUIIYyThCS CTaTTi
3 pe3ylpTaTaMH CTeaTOMeTpii, Ae Bu3Ha4daeThes K3
0e3 ypaxyBaHHS TapaMeTpa IaTdika, OO0 i CHOHYKAalo
MiTHATH JaHe nuTaHHg. KoKeH Jikap-COHOJNOT 3HaE, SIKe
BHUIIPOMIHIOBaHHSA JaT4YMKa BiH 3a3BHYail BHKOPHCTOBYE
IIpU TIPOBEJCHHI cTeaToMeTpii i Bm3Ha4YeHHI K3, Tomy
HAJaTH pe3yNbTaTd 3 BKa3aHHAM YaCTOTH JaTdhKa
y MI'm ab6o Beck pesymprar y ab/cmM/MIT HeckiamHO,
a y KIHIOHCTa Ta HAYKOBI TOXNi He Oyne 3aiBHX
MUTaHb 1 OyAe OUTBII YiTKe PO3YMIiHHS INPH MOPIBHAHHI
pe3ynpTaTiB HAyKOBOTO IOCHTI[DKEHHS B YKpaiHi Ta 3a
kopmoHoM. CaMe Takwii 3BaKCHHHA Ta OOTPYHTOBaHUI
MiXi7 1 BUKOPUCTOBYIOTH BiIOMi BITYM3HSAHI JOCIITHUKH
Huxan 1. M. 3i cmiBatopamu 3 Y «luHCcTHTYT simepHOI
MEIWIMHU Ta TpoMeHeBoi miarHoctukn HAMH
Vxpaiam» ta 3 Y «lHCTHTYT memiaTpii, akymepcTBa
Ta riHekoryorii iM. akang. O. M. Jlyk’smoBoi HAMH
VYkpaiam», ki BKa3yloTh pe3ynpTatd K3 Ui CTymHeHiB
crearo3dy (S0, S1, S2, S3) omHouacHo y nb/cMm ta nb/cm/
MTI'n, mo I03BOJIMIIO JIETKO 3ICTAaBUTH HaBEIEH] IaHi
3 pe3yJbTaTaMy 3aKOPIOHHUX BUCHUX [ 15].

Cnig miaKpecauTH, MO0 Ha ChOTOAHINIHIA JeHb
npu BusHadenHi K3 3 ypaxyBaHHsM KoedilieHTa
BUIpOMiHIOBaHHs natunka (ab/cM/MI'm) ichye Oarato
po30iKHOCTEH cTocoBHO «cut offy (nepexnad: meowca
PO3N00INY, epaHuyHUll Kpumepiil, NOPO20SuUli NOKA3HUK,
nopocoge 3Hauenns) Mixk Hopmoro (SO) Ta crymneHsIMH
crearo3y neuinku: (S1, S2; S3)—Tao6. 2.
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Tabnuys 2

BukopucTani mexi posnoginy («cut off») Mix BigcyTHiCTIO Ta HasiBHICTIO cTeaTo3y neyiHku 3a AaHUmu K3
3 ypaxyBaHHAM YacToTu patuumka (ab/em/MIy)

“Cut off” (Mmexxa po3noginy) K3 ajis creaTo3y ne4iHkH, a NpyU HasiBHOCTI

6. | Jesper D. [24]

y Bimi xBopux 50
POKiB (cepenHe

Ne Al:(r:p:ﬂr':‘ 2163101;(::):::1 iHpopmanii - AUROC, yyT/IMBicTh i cnenu@iyHicTh
Aukep T ab/cm Ab/cm/MrI'n (ykp) = dB/cm/MHz (aurn)*
0,676 nns crearosy crynens >S1 (uytauBicTs 84,1%, ciermdpivHicTh
81,5%, AUROC =0,8541)
. 0,694 ns crearosy crynens >S2 (4yTuBicTE 88,6%, crenmgpivHicTh
1. Iwas[lll‘;" 126 n=125 il 661[}’;;"“ 710 181,1%, AUROC =0,8603)
y 0.704 mns creato3y S3 (uymmuBicts 94,5%, cnerudiunicts 81,9%,
AUROC =0,9016)
Pedepenc-meTon: koM’ rorepHa ToMorpadist
=48 0,54 nb/cm/MI' ipu uyTnuBocTi 80% Ta crierudiunocTi 82%, a
. takox 0,60 nb/cM/MI'y ipu wyTiuBocti 80% Ta cnenudivrocti 98%
s Bik 7-17
D’Hondt A. - He GepeTtbest 10 | At cepeaHBOTO CTYIEHS cTeaTosy (S2)
2. PoKiB, (cepenne - . .
[20] T yBaru Pedepenc-meTo: MarHiTHO-pe30HAHCHE JOCTIKEHHS 3 BUBYCHHSIM
apudmernane = 13 . . . L
oKiB) TPOTOHHOT IILTBHOCT] KHPOBOT (bpaxun. neqiHky (aHnt. MoBoro MRI
P proton density fat fraction (PDFF), naji ckopoyeso MRI 3 PDFF
n=44
Bik 8-21
3 Alves V.P.V. [ pokiB (crangaprae | He Geperscst no U9 el L
) [21] BigxmieHHs SD = yBaru _ .
r— Pedepenc-meron: MRI 3 PDFF.
>0,69 nb/cM/MTI'11 Aj1s1 TIarHOCTHKH CTEATO3y OY/Ib-SIKOTO CTYIICHS
X : . 2 e o/ .
Dioguardi =44 He Geperscs 10 (S1-S3) npu gyTmBoCTi Ta cneun(bquQCTl 76% T1a 864) BIINOBI/IHO.
4. Burgio M. [22] Topocsi arm SAxmo K3>0,72 nb/cm/MI'n, TO 9yTIUBICTh Ta cnennivyHICTh
& ’ p y craHoBuia 96% ta 74%, BifIOBiHO
Pedepenc-meron: Oiorcis edinkn
n=76 _
5 el CL L | impeer, meee || 86 Gamsme im 1(3/,[?5 JUtsl Oy/Ib-SIKOTO CTearo3y, a uist creatody S2-S3 = 0,62 nb/cm/
: [23] 50.5 poxis (383 yBaru - o
. Pedepenc-meron: Giomncist meyiHKH
POKiB)
Jopocmi n=47,

He Gepetbes o

V¥ BonontepiB K3 = 0,6+0,04 nb/cm/MI 1.
Mexa st S2 crynenst Oyina 0,64 nb/cm/MI'n Ta moast S3 cTyneHs
0,68 nb/cM/MTI'u. He Gyno nocrosipHoi pi3Huii B 3HaueHHs X K3y

apupMeTuIHe) i Baru e P . .
P (b. ) y MAIEHTIB 3 XHUPOBOIO iHOIBTpamiero MeHIe 5% (S0) 1 5-32% (S1).
3JI0pOBi BOJIOHTEPH R :
0=20 Pedepenc-meron: Giomcist mediHKH
7 Juxan .M. e 29 0,58 (mOpiBHSAHHA 3 IHIIMMH METOIAaMHU HE IPOBOIWIIH, a Opann
) [15] ’ JIAHUH TTOKA3HUK 3 IHIINX JUKEPeI)
Benenuxrosa . .
] 110 Topocni 29 0,61 (mopiBHAHHS 3 IHIIUMH METOJAMHU HE IPOBOIMIIH, a Opanu
’ [4 6]. P ’ JTAaHWH TTOKA3HUK 3 THIIUX JHKEPEes)
>0,57 (100% ayTauBicTs Ta 64% crenudiuHicTs I igeHTH Ik
9 Yagobian, S. =81 He GepeTbest 10 | HasIBHOCTI CTEATO3y
’ D. [47] yBaru Pedepenc-meron: 6ioncis neuinkun a6o MRI-PDFF nporsirom
OCTaHHIX 12 Mics1iB
Ak Bugno 3 Tabmumi 2, JaHi  CTOCOBHO  Bix yabTPa3ByKOBOrO MeToxy Ha amapari FibroScan®,
BUKOPHUCTaHHA  yIBTPa3BYKOBHX  amapariB  (OKpiM  SKUil IepIIuM cTaB BUKOPUCTOBYBATHCS VIS iarHOCTHKU

FibroScan®) 1yist AiarHOCTHKH CTEaTO3y Ta HOTo CTYIEHIB
JOCUTh HEOAHOpimHI 1 3a crymeHsmu crearosy (SO,
S1, S2, S3), i CTOCOBHO KOHTHHTEHTY IOCIIKYBaHHX
(mopocni/miti) Ta pedepeHc-mMeTonay (100 MPOBECTH
BaJIi/1i3a1lif0, BU3HAYMBIIH Yy TJIMBICTh Ta CICIH(IUHICTD).
Uepe3 HEUNCIIEHHICTD Pe3yibTaTiB y JTepaTypi, ix moku
10 HEMOXJIMBO IPEACTaBUTH Yy TOMY paKkypci, SK BOHHU
HaBeneHi y Tabmumi 1, a came 3 BkazaHHsAM cut-off s
KOHKpeTHoro ctynens creato3y Ta AUROC: — mmomi mif
KprBOrO MoMuiIok ROC, 110 BaXIHBO IS OI[iHIOBAHHS
pe3ynbrariB Bamigizamii. Bce ne Tomy, mo Ha BigMiHy
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CTeaTo3y Ta HOro CTYIEHiB, iHIII yIbTPa3ByKOBi amapaTh
3 JaHOI0 METOI0 3aCTOCOBYIOTHCS HODIBHSJIBHO HE
TaKk JaBHO, i O TOTO X ICHYe HE 3aBXIU OIHAKOBUIL
MOXig [0 aHajily OTpPUMaHUX pe3yJbTaTiB, IO
1 CIIOHYKaJIO MiTHATH AaHy MpodieMy, sKa MepeIKoIKae
HAKOIMMYECHHIO OLTBIT OJHOPITHOTO MacHuBY iH(popMarii Ta
po3pobri 3arampHONpUAHATHX cut-off ams miarHOCTHKH
CTeaTo3y Ta HOTo CTYIICHIB.

Bce 11e BimoOpasmiiocsi i B CydacHHX €BPOIEHCHKUX
pexomenpanisix (2024 p.), HagpyKOBaHMX IIiJI €rifoo
€Bporeiicbkol acouianii mo BuBueHHIO nevinku (European
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Association for the Study of the Liver = EASL), B sxux
HABEJICHI JaHI CTOCOBHO PI3HMX HEIHBa3iHHUX METOJIIB
JIarHOCTUKY METa0OoJIIYHO acoLioBaHOI CTEaTOTHYHOI
xBopoOu neuinku [3]. Tak, 3rifHO JaHUM PEKOMEHIALIM
(Tabn. 6), moxkna Opatu mo yBarm mokasHuku CAP s
JiarHoCTHKH cryneHiB creatody (S1, S2, S3 y dB/m),
SAKi ~ OTPUMYIOTBCSI ~Ha  YIBTPa3ByKOBOMY  amapari
FibroScan®, a cTOCOBHO IHIIMX YJBTPa3BYKOBHX alapariB
y BHU3HA4YEHHI cTearosy 3a3HadeHo «N/A» (CKopodeHO Bin
aHriicekol (pa3m «not available», T00TO Hemae maHWUX
abo ngaHi BincytHi). TakuM YHHOM, Ha JAaHUA MOMEHT,
3 OIHOrO OOKYy, BU3HAETHCS MOXIIHUBICTH JIarHOCTHKU
cTearody 3a JIOIIOMOrOK0 IHIIMX Y3-amapariB  (OKpiM
FibroScan®), a 3 mpyroro, migKpeCIO€ThCs TOH (hakKT,
I0 TIOKM OCTaTOYHO HE BH3HAYEHI KpHTepii crearo3y
Ta #oro cryneHiB g JaHMX anapariB. Te came
CTOCYETBCS 1 €IacCTOMETIi, KA JOIMOMArae J[iarHOCTyBaTH
cTymiHb (HiOpo3y IEUiHKM 1 MOXKE BHU3HAYATHCS TaKOXK
Ha FibroScan® i Bumiproetbesi y kPa, a Takokx Moxe
JOCHIIKYBaTUCsS 1 Ha IHIIMX YJIBTPa3ByKOBUX araparax
(aJ1e MOKHM 1110 TaKOXK HEMAE 3arajJbHOIPUIHSITHX JaHHX).

B THIIMX €BPOINEHCHKUX peKoMeHIanisx
(2021 p.) TpoCTeXKYETbCA TaKa K caMe TEHICHITS
CTOCOBHO MOJXKJIMBOCTEH  yJIbTPa3BYKOBUX  arapaTis:

X0Ya IiJKPECIIOETCS MOMJIMBICTh 1X BHKOPUCTAHHS
B [aTHOCTUIII ~ cTeaTo3y  TNediHkd  (OgHaK  He
CTEATOrenaTuTy), ajie BKa3yeThCs IHIIE (PpaHIly3bKHI
yibTpa3BykoBui armapat FibroScan® [48].

Bimomo, 1m0 Ko’ke€H HayKOBHI1 METOJ Ma€ BiIOBiIaTH
TakuM  KPHUTEpisIM:  SICHICTh,  3arajbHO3PO3YMLIICTB,
HamidHICTP MeTomy, Ta iH. [49], oOmHAaK CTOCOBHO
CTeaTOMeTpii Ha YIBTPa3BYKOBHX amaparax 3aIHIIAIOTHCS
JIesIKi PO3IUIMBYACTI Ta OCTATOYHO HEBM3HAUEHI KpUTepii
y IIarHOCTHII cTeaTo3y, He3BaXarouu Ha Te, mo y 2016 p.
Yy MDKHApOJHHX peKOMeHmamisx, ski mpucesaeHi HAXKXIT
3a3Ha4YeHa 3HAYYLICTh Y3-AOCHIKeHHS. Tak, y HDaHWX
PEKOMEHJAIISAX BKAa3aHO, MO JAaHWH METOJ € HAWKpAaIIor
JIIarHOCTUYHOIO TIPOIIEAYPOrO MEePIoi JIiHil Ay Bizyasizamii
HAXXTI, ockinbkn BOHAa HAJa€ NOMATKOBY TiarHOCTUYHY
inpopmartiro. Cepes HEIHBa3WBHHUX METOMIB  KUIBKICHY
OIIHKY JKUPy B TIEYiHI[I MOXXHA OTpPHMaTH JHIIEe 3a
JIOTIOMOT OO MAarHiTHO-PE30HAHCHOTO JIOCITiJKEHHS,
OHAK, XO4Ya IIed METOA Ma€ IIHHICTh y KIHIYHUX Ta
eKCTIEPUMEHTATLHUX JIOCHIDKEHHAX, BIH € JOPOTUM 1 HE
PEKOMEHIOBaHMI y KIIiHIYHIX ymoBax (Al: kmacudikaris
JIOKa3iB A Ta 3a CHJIOI peKkoMeHnarii 1, ToO6To HaiBuII
moka3Hukm) [50].

TakuM 4MHOM, He3BaXKarouu Ha Te, 1o me y 2016
poui B JIaHMX peKOMeHJamisix Oyna miIKpecieHa
3HAYYIIICTh YJIBTPA3BYKOBHUX IOCTIMKECHb y JIarHOCTHI
HAXXII, rpann4Hi 3Ha4€HHS HOPMHU JUISi CT€ATOMETDIii
Ha Y3-amaparax Bce Ie OCTaTOYHO HEBU3HAYEHi, IPO
IO OMNOCEpPEeKOBAHO CBiAYaTh Cy4acHi aMepUKaHCBHKI
pexomenaanii AASLD (American Association for the
Study of Liver Diseases, 2023 p.) [51]. Tak, B HuX,
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y pyOpuii ctocoBHo creatomerpii (Tabn. 5), BkazaHo,
mo «Cut point» «detected» (auri.), TOOTO TOUKY PO3ILITY
CTEeaTo3 € YU HeMae BU3HAYCHO, OJHAK 0€3 BKa3yBaHHS
KOHKpeTHUX 1u(p, B TOit yac sk s anapary FibroScan®
3a3HaueHa KOHKpeTHa mu¢ppa >288, sfKa BITOKPEMITIOE
MATOJIOTIF Big HOpMHu [S1], M0 3HAYHO BiAPI3HIETHCS
Bin maHux (222 nb/m) Sasso M. Ta iHMHUX TpamiBHUKIB
kommanii  Echosens  (®paniis), sxa  po3podOuia
FibroScan® [19]. TakuM YMHOM, MapaMeTpH IOPOTOBUX
3HAa4YeHb CTEaTo3y, a THM OiIbIIe HOTo CTYINEHiB, BCE IIE
HEOJHOPINHI y TemiaTpuyHIi Ta JOpPOCHiH HMOMyJISIisaX
sk i amapaty Fibroscan®, Tak i THM made Ui iHIIHX

yIBTPa3BYKOBUX  amapariB, JMOCHIDKCHHS Ha  SKHX
nmoyajucs HabaraTro ImsHimIe, a JesAKl JTOCIIJIHUKHA
BBaXXAIOTh HABITh CIYIIHMM 3a3HAYWTH, [0 HEMAE

3araJbHONPUHHATUX JTAHUX CTOCOBHO CTE€ATO3y Ha IHIIUX
V3-amapatax 1 He BKJIIOYAIOTh ICHYIOUi OKpeMi [aHi
y PeKOMEeHAALIIT ISl JIiKapiB 3arajibHOI MPaKTHUKH.

Bce 1e cBimuuTh PO HEOOXIAHICTH MOAAIBLINX
JOCII/DKEHb  JUISI ~ OCTaTOYHHMX  BHCHOBKIB ~ CTOCOBHO
YABTPa3BYKOBOI cTeaToMeTpil. BBakaemo, 110 cHTyamis
TIOPOTOBHX TTIOKA3HUKIB HOPMH Ta CTYIIEHIB CT€aTO3y MEYiHKN
y HemajekoMy MaiOyTHhOMy OyIe MUTKOBHTO 3’siCOBaHA
IpH OAHAKOBOMY IIXO/Al BITYM3HSHHMX Ta 3aKOPIOHHUX
COHOJIOTOB-HAYKOBLIB JI0 BUMIPIOBAaHHS Ta TPAKTOBKU JaHUX
cTeaToMeTpii Ha YJIbTPa3BYKOBHX amaparax 3 ypaxyBaHHIM
ycix (hakTopiB, SKI MOXKYTh MO3HAYaTHCS Ha pe3yJbTaTax
(TrepI 3a Bce 9aCTOTH JATIHNKA).

B uinomy mimHATE NHTaHHA WIONO BH3HAUYCHHS
K3 3 ypaxyBaHHSM 4YacTOTH JaT4HKa, 3 OJHOTO OOKY, €
JMCKyTaOelIbHUM, a 3 IHIIOrO HOro MOXKHa BUPIIIUTH
IOy)Xe JIerKo, JOCTaTHBO JIMIIE BKa3aTH IapaMerp
BUIIPOMiHIOBaHHS jgatuuka y MIm, Ttomi umikapo abo
HAYKOBITIO Oyzie JIETKO OIIHWUTH PE3YyIbTaTH 1 IMOPIBHATH
X 3 aHAJIOTIYHUMH y CBITOBIil HAYKOBIH JliTEpaTypi.

TakpuM YMHOM, BBa)Ka€MO, II[0 Ha CHOTOIHILIHIMN
JICHb Tepel JOCHITHHUKAMH CTOSTh J[BA TOJIOBHHX
MMATAHHS: TIO-TIEpIIe, CTOCOBHO OJHAKOBOI METOIOJIOTIT
y TpoBeneHHI BuMiptoBaHHA K3 Ta oaumHHMIBL BUMIpY
Ha Y3-amaparax, MO-Apyre, BH3HAYCHHS ITOPOTOBHUX
moka3HHKiB (cut off) 1yIst KOPEeKTHOT OIIHKK HAsBHOCTI Ta
CTYICHS CTEaTO3y MEYiHKU.

Ha wam mormsin, ue aye BaKJIMBO, BPaxOBYIOYH
m. 2 umaHOl IloctamoBm  Kabinery  MiHicTpi
Ne 1300 Bim 23 rpymnus 2020 p. «IIpo 3arBepmxeHHs
[opsiaky TpoBeNeHHs JepikaBHOI OLIHKM MEIMYHHX
TEeXHOJOTiH» [52], me 3a3HadeHo, M0 «JIepKaBHA
OLlIHKa MEJMYHUX TEXHOJOTiH, SKi HE € JIKapChKUMHU
3acobamu, 3ampoBamkyeTbcs 3 | ciaas 2024  poky
TUMYacoBO JI0 CTBOPEHHS JIEP)KaBHOTO  YHITApHOTO
KOMEPIIIHHOTO MIANPHEMCTBA, Ha sKe Oyae MOKIaIeHO
BUKOHAHHSA (YHKII 3 MPOBEACHHS JCPKaBHOI OIIHKU
MEIMYHAX TEXHOJIOTiIH, BUKOHAHHS 3a3HAYCHUX (QyHKIIN
TOKJTAJIAEThCSl HA Aep)KaBHE MiIMPHEMCTBO «JlepaBHMIA
eKCIIepTHUH IIeHTp MiHicTepcTBa OXOpPOHH  3710pPOB’sI
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Vkpainuw». VY 3arBepikeHoMy «llopsaky mnposeneHHs
JeP)KaBHOI OI[IHKM MEIMYHHUX TEXHOJOTii» BKa3aHO, IO
«MEIMYHA TEXHOJOTis (TEXHONOTiSI OXOPOHH 3/I0pPOB’S)
— MeTof, Tpolemypa, cucrema abo 3acid mus
Npo(iMakTUKY, MIarHOCTHKH, JIKyBaHHA ab0 MEIUYHOI
peabimiTanii, BKIIOYAIOUH JTIKapChKi 3aco0H (B TOMY YHCIi
MeJU4HI IMyHOOIOJNOTIuHI IMpenapaTH), MeIU4YHi BUPOOU
(y ToMy YHCIOi JONMOMDKHI 3aCO0M 0 HHX), MPOICIYPH
Ta OpraHi3alifiHi CHCTEMH, IO 3aCTOCOBYIOTHCS Y cdepi
OXOpOHH 3110pOB’sp». CaMe TOMY MiIXiJ 10 TaKoi MEeAUIHOL
TEXHOJIOTii, $KOI, Ha HaIly JIyMKY, € CTeaToMeTpis
MEYiHKW, TOBHHEH OyTH JIyXe 3BaKEHUM Ta HayKOBO
obrpyHroBanuM. Jlo Toro >, Ha pe3yibTaTax JaHOro
0OCTe)KeHHsI Ta iX TPaKTOBLI IOCHTh 4acTo 0a3yeTbcs
moctaHoBka kiiHigHOTO miarHoly HAXXII (xom K76.0
3a MKX-10). Cmixg migxpeciuTd, 110, MOXIABO, OYIyTbh
MPOXOJIUTH EKCIIEPTH3Y TUJIBKM HOBI TEXHOJIOTIi, 0 SKUX
YIBTPa3ByKOBa CTEAaTOMETpisl He BIIHOCHTHCS, 00 BOHA
VBIMIDIA y TeparneBTHYHY IMpakTHKy paime 2024 poky.
BBaxxaemo, mo y OyIab-IKOMYy BUMAJIKy MPOBEIACHHS
CTeaToMeTpii — JyXe TMEepCHeKTUBHE M1 BU3HAYCHHS
HAXXII, a 3 HakOmWYEeHHSAM MaTepially 3 ITOJANIBIINM
HOro aHami30M 3HUKHYThH JCsKi MUTaHHSA, sKi HA JaHWH
JIeHb € JHMCKYTaOelIbHMMH. A SKIIO 3rafiaTH TaK 3BaHHUN
3akOH bykepa 3 KHUTM aMEpHKaHCHKOI'O ITMCHMEHHHKA
broxa A. «HaBiTh ManieHbKa NpaKTHKa BapTye BEIUKOT
Teopii» [53], To cTae 3po3yMinmM, 0 Y BUPIMICHH] IESIKHX,
TIOKHU II0 OCTaTOYHO HE3 SICOBAHUX MHUTaHb y CTEATOMETPii
HAMOLTBII BaroMe i OCTAHHE CIIOBO Oyze 3a COHOJIOTaMH-
JIOCITITHUKaMH, SIKi BUKOHYIOTh JJaHE 00CTEKEHHS.

BpaxoByroun TOil (akr, MmO 3 pe3yNbTaTaMH
creaToMeTpii, npu skii Bumiproerscst K3, crukaeTbes
Maibke KOXEH CIMEHHUH Jlikap, TracTPOEHTEPOJIOrT,
TEpareBT Ta 1HIII CHeLialliCTH, JaHa CTaTTs CTOCYEThCS HE
TITLKA COHOJIOTIB, a 1 BUIe3a3HaYeHNX (haxiBIliB.

BUCHOBKW

1. JlowinbHO mEpedTH Ha MDKHAPOAHUN JOCBIT
BioOpaxkeHHs pe3ynbTariB Koedimienta 3racanas (K3),
3 ypaxyBaHHSM YaCTOTH JaT4WKa Ha YJIbTPa3ByKOBUX
amapatax (okpim FibroScan) y omuanmsax ab/cm/MI'n abo
MPOIOBKYBAaTH BKa3yBarH y ab/cM, aie 3 ONHOYaCHUM
000B’SI3KOBUM 3a3HAUCHHSM YACTOTH, SIKYy BHUIIPOMIiHIOBAB
JaT4MK i yac creatomerpii (y MI'm).

2. BpaxoByrouun TOH (hakT, MO HA CHOTOIHIIIHIN
JICHb HE ICHY€ 3araJIbHONIPUIHATHX MOPOTOBHUX MOKa3HHKIB
JUT BU3HAYEHHS CTYMEHIB creato3y mnedinku (S1, S2, S3)
st Y3-amapariB, HEOOXigHI MOAANBII TOCTIHKEHHS, SKi
Oynn © BUKOHaHI 32 OJHMM [W3aifHOM Ta JO3BONMIA O
3aIPOIIOHYBATH €JIMHY IIKATY OI[IHKU CTYIICHIB CTEATO3y.

Ilepcnekmueu nodanvuiux 0ocnioxncensb. Beaxaemo,
10 HEOOXiIHI TOAAbII JOCTIHKEHHS 1 KOKHE 3 HHX, SKE
MIPUCBSIYCHE CTEATOMETPIi, Ty)KEe BAXIUBE VIS 3’ SICYBaHHS
ICTHHH y BU3HA4YEHHI TIOpOroBoi Mexi («cut off») crearosy
MIEYIHKK Ta HOTo CTYNEHIB. ABTOPH CTaTTi LIHYIOTh POOOTY
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KO)KHOTO COHOJIOTa, JIKAaps 1 HAyKOBISI, SIKUH IPUCBSTHB
CBilf Yac BUBYCHHIO JaHOI MPOOIEMH, 1 CIIOMIBAIOTHCA, IO
JIesIKi 3ayBa)KeHHsI Ta MPOIIO3UILIii y CTarTi OyayTh MPUHHATI
BEJIbMUIIAHOBHUMH  JIIKapsIMU-COHOJIOTaMH  ITO3UTHBHO,
K crpo0a TacTPOSHTEPOJIOTiB BUKJIACTH CBOKO CKPOMHY
IyMKy 0Oe3 mperensii Ha ocTaHHIO iHcTaHIi0. Kpim Toro,
BiZIOMO, IO TIPY BIIPOBAKEHH] OyIb-SIKOTO HOBOTO METOIY
JIOCTI/DKEHHS 3aBKIH OyAyTh 3 SIBIATHCS MPOIO3HUIIIT 00
Horo ynockoHasieHHs a00 BpaxyBaHHsS HOBHX JAHUX, SIKi
OTPUMYIOTECSI B TIpOIIECi HOTrO BHUKOpPHCTaHHS. ABTOpHU
CIIOJIIBAIOTHCS HA PO3YMIHHS Ta MOJAJIbIIE KOHCTPYKTUBHE
CHIBpOOITHUNTBO y I Tamy3i, OCOOIHMBO BPaXOBYIOUH
TOHM (hakt, Mo y poOOTi HE JOIyCKAaE HETOYHOCTEW JIHIIe
TOW, XTO HE TIpamioe, i modakaHHS OaunTH TapaMeTpu
marurka (MI') mopsim 31 CTaHAApPTHEM 1 TPaBHJIBHAM
3 mo3uuii ¢isuku 3anucom K3 y nb/cm He Moxke oOpazutu
CIPaBXHBOTO BYCHOTO-MEIMKa a00 JTiKaps-COHOJIOTA.

AOTPUMAHHA ETUMHUX HOPM

Jana ommsimoBa crarrs  OasyeThes HAa  aHAI3I
MyONIYHO JIOCTYIHUX HAyKOBUX [IAHUX, OITyOJNIKOBAaHHMX
y PCIEH30BaHKMX JKypHalaX, KIHIYHAX PEKOMEHIAIIAX Ta
6a3ax panux. Ilix yac poOOTH He BUKOPHCTOBYBAIUCS JaHi,
0 MOXYTh 1ICHTH(IKYBAaTH MAII€HTIB, a TaKOX HE OyiIo
HEeOOXiAHOCTI OTPUMaHHSI CXBAJICHHS BiJl ETHYHOTO KOMITETY,
OCKUIBKA JOCHIIDKEHHS HE BKIIOYAJIO HOBI KIIIHIYHI
BTpyYaHHs 44 NepBUHHMIT 301p iH(opMallii mpo narieHTiB.

ABTOpH  JOTPUMYBAINCh  €TUYHHX  I[PUHLUIIB
TenbciHcbKOL JieKIapartii BcecBiTHROT MEINYHOL
acomiamii Ta MDKHApONHWX CTAaHAAPTIB I MyOIiKaIiii
y MEIMYHHX KypHajaX, BKIrodarouu pexomenpanii ICMJE
(MiXHApOTHOTO KOMITETY PEIAaKTOPIB MEAUIHIX KYPHATIB).

XKonen ememeHT poOOTH HE MICTUTH IUIariaty 4u
(abpukamii manux. Bei mxepena indopmamii BiAmoBixHO
MPOIMTOBAHI Ta HAJICKHUM YHHOM O()OPMIICHI.

®IHAHCYBAHHSA TA KOH®JIKT IHTEPECIB

®diHaHCYBaHHS CTaTTi HE MPOBOAWIOCS CTOPOHHIMHU
ocobamu. DiHAHCYBaHHS BUTPAT — 32 PaXyHOK aBTOPIB CTarTi.

ABTOpPH 3asBISIIOTH TPO BiJCYTHICTH KOHQIIKTY
IHTEpeCiB PH MiArOTOBLI Ta HAMCAHHI JaHOI CTaTTI.
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Abstract

FATTY LIVER DISEASE: SOME CHALLENGES OF STEATOMETRY (REVIEW)
Olga V. Kovaleva', Larysa V. Demeshkina?, Victoria B. Yagmur?, Elvira V. Zygalo®, Alla A. Kovaleva',
Nadiya P. Dementiy?, Tetiana O. Skorochod?

National University «Zaporizhzhia Polytechnic», Zaporizhzhia, Ukraine
ZState Institution «Institute of Gastroenterology of the National Academy of Medical Sciences of Ukraine», Dnipro, Ukraine
SLimited Liability Company «Garvis medical centre», Dnipro, Ukraine

Introduction. The ultrasound hepatic steatometry is not only noninvasive, but also quite promising instrumental
method for quantitative assessing and grading hepatic steatosis. However, there are some unclear aspects of this
method.

Aim. To compare the results of ultrasound hepatic steatometry for the quantitative assessment and grading of hepatic
steatosis through a review of the research literature.

Materials and methods. Using keywords (hepatic steatosis, ultrasound steatometry, ultrasound attenuation, liver
disease, fatty liver disease, FibroScan, CAP score) the research articles were studied for the period 2010-2025 via the
internet access service, most of all PubMed search platform.

Results. It has been established that there is no generally accepted measurement for hepatic steatosis grades (S1, S2,
S3) for FibroScan® (Echosens, France) and other ultrasound devices. At the same time, it was revealed that there is
no generally accepted cut off for degrees of steatosis in scientific studies. Controlled attenuation parameter (CAP) for
FibroScan® ultrasound apparatus was used to detect and quantify hepatic steatosis. CAP can be measured in dB/m
using FibroScan S, M or XL probes with fixed scanning frequency (SF) in MHz. SF is very important for analyzing and
comparing the results of different studies because it influences CAP. It is enough to indicate the probe, even without
mentioning SF, in a research article to facilitate the understanding and comparison of results from different studies.
Most researchers now mention the FibroScan probe used for steatometry, although some articles do not specify the
probe. We found some articles about steatometry results (in dB/cm), where it was fulfilled for other ultrasound device
without any information about SF in MHz. Although, it is known, that the frequency of waves emitted from ultrasound
device during steatometry is very important for next analysis. Therefore, it is necessary to indicate the probe with
fixed SF (S, M or XL) for FibroScan® investigation. For other ultrasound devices, the steatometry results should be
recorded in units of dB/cm/MHz or dB/cm with the mandatory indication of the ultrasound wave frequency during
steatometry in MHz.

Conclusions. Taking into account the absence of universally accepted ultrasound cut off for the degrees of hepatic
steatosis further studies are needed. They should have the same design with mandatory consideration of the
frequency of the ultrasound probe for degrees of liver steatosis evaluation.

Keywords: ultrasound steatometry, hepatic steatosis, hepatic steatosis grade, ultrasound attenuation, fatty
liver disease, FibroScan, CAP score, units of measurement
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UNMASKING SHADOWS: ILLUMINATING BARRIERS AND
TRANSFORMATIVE INTERVENTIONS IN HUMAN TRAFFICKING FOR SOCIAL
WORK ADVANCEMENT IN ALBANIA. A LITERATURE REVIEW

Lesia Shuranova, Radek Vistofin, Jitka Vackova, Renata Svestkova, Radka Prokesova, Klaudie Némeckova

University of South Bohemia Ceské Budgjovice, Czech Republic

Abstract

Introduction. Human trafficking is a multifaceted and widespread problem that affects individuals across
diverse demographics and intersects with other forms of oppression. This literature review delves into
the prevalence of human trafficking in Albania and examines the barriers that impede efforts to prevent
it, protect its victims, and prosecute its perpetrators. The review also highlights interventions that can
address the underlying causes of the problem.

Aim. This study aims to provide a comprehensive review of existing interventions and challenges in the
fight against human trafficking in Albania. By analysing academic studies, reports, and policy documents,
the study evaluates the effectiveness and limitations of current strategies, identifies key barriers faced
by stakeholders such as law enforcement, non-governmental organizations (NGOs), and victim support
services, and highlights gaps and areas for future research. This study was conducted as part of the GAJU
101/2022/S project and approved by the ethics committee under 008/2022.

Materials and methods. A systematic literature review was conducted using multiple databases,
including ProQuest and Taylor & Francis Online, supplemented by official reports from organizations such
as the Organization for Security and Cooperation in Europe and the U. S. Department of State. A total of
182 studies were initially retrieved, of which 43 were ultimately included in the review following abstract
screening and eligibility assessments. The Covidence software was used for data screening, and Atlas.
ti facilitated co-occurrence and code document analysis to explore patterns across the literature. Studies
were categorized into themes such as state attributes of Albania, human rights, interventions, refugee
crises, Roma minority issues, and the development of social work in Albania.

Results and discussion. The review identified several recurring challenges in combating human
trafficking in Albania. These include bureaucratic delays, corruption, limited access to healthcare and
support services, poverty, and socioeconomic inequality. Key interventions, such as awareness campaigns,
rehabilitation services, cross-border cooperation, and gender-sensitive assistance, are addressed in
varying capacities across the literature. However, the prevalence of labor exploitation, legal challenges,
and underfunding of social services remain critical obstacles. Additionally, the Roma minority and
refugee populations face specific vulnerabilities that exacerbate their risks of trafficking. The analysis also
underscored the need for modernizing social services, improving coordination among stakeholders, and
incorporating evidence-based policymaking into anti-trafficking strategies.

Conclusions. Human trafficking in Albania remains a multidimensional issue that requires a coordinated
and comprehensive response. The study reveals significant barriers, such as corruption, legal system
inefficiencies, and inadequate victim support services, which hinder the effectiveness of anti-trafficking
efforts. Addressing these barriers through systematic collaboration and targeted interventions is essential
to developing more effective prevention, protection, and prosecution strategies. Further primary and
longitudinal research, along with comparative and intersectional studies, are recommended to enhance
the understanding and effectiveness of future interventions.

Keywords: social work, Albania, human trafficking, interventions, barriers
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INTRODUCTION

In combating human trafficking, Albania stands at
a critical juncture, facing a range of complex challenges
that demand urgent attention and concerted action.
Albania faces challenges in combating human trafficking
[1], mainly focusing on sex trafficking [2, 3]. Push and
pull factors contribute to child trafficking and addressing
them requires comprehensive measures [4]. Efforts should
also consider various forms of exploitation and their
complexities [5-7].

The  multifaceted  nature  of
human trafficking interventions involves a range
of interconnected dimensions, each presenting its
complexities and challenges. In this context, various
studies shed light on critical aspects of the issue, spanning
from rehabilitation and reintegration [8], anti-trafficking
interventions and evaluation [9], voluntary return and
reintegration [8], technology and support for survivors
[10], Modern Slavery Legislation [11, 12], protection
in supply chains [13], legal and institutional barriers
[8], socioeconomic challenges [8], and challenges
for NGOs and government support [8]. Additionally,
victim identification and assistance remain crucial, with
approaches like the ‘social path’ being highlighted for
their efficacy in assisting victims [14].

addressing

The intricate interplay between democratic ideals,
economic development, and corruption dynamics within
a nation’s political landscape often yields revealing
insights into the complex challenges faced by countries in
their pursuit of progress and transparency. In this context,
Bérdufi and Krasniqi describe diminishing democratic
aspirations and highlight the growing divide between
Albania’s democratic aspirations and the reality of its
electoral regime [15]. The vision of liberal democracy
was overshadowed by ruling minorities concentrating
power, weakening democratic defence mechanisms,
and intensifying authoritarian tendencies [15]. Duci
et al. Investigate how corruption, economic freedom,
and urbanization influence economic development in
both Western Balkan and EU nations [16]. The Western
Balkans have higher corruption levels and lower
economic freedom and benefit more from urbanization,
highlighting the need for anti-corruption efforts and
effective policies [16]. Kajsiu contrasts the corruption
discourse by Prime Minister Edi Rama in Albania and
President Juan Manuel Santos in Colombia, explaining
that they differ in attributing corruption to public
or private sectors, victims, and perpetrators, shaped
by ideological contexts [17]. Corruption discourse
contributes to ideological constructions of the state and
public/private spheres, according to Kajsiu [17].

The landscape of human rights is a multidimensional
domain encompassing many crucial topics, each offering
unique insights into the complexities of modern societies
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and their pursuit of justice, equity, and dignity. This
array of human rights-related issues is exemplified by
a collection of diverse studies, including politics of
evidence-based policymaking in Albania [18], perpetrator
involvement in human rights violations [19], return
migration and human rights [20], and cultural factors in
child-rearing assessment [21].

Several scholarly works have delved into various
aspects of the refugee crisis and its implications for
regional dynamics and broader international relations in
the context of migration and geopolitical shifts. Pastore
emphasizes Yugoslavia’s unique role as a major supplier
of migrant workers to the Federal Republic of Germany
during the Cold War, offering insight into the bilateral
impact of labour agreements and changing migration
patterns [22]. Milan examines the humanitarian response
to the refugee influx in the Western Balkans, highlighting
the resilience of grassroots solidarity initiatives and
their adaptation in the face of evolving state policies
and changing narratives [23]. Talani traces the trajectory
of the Balkan Route and its significance, showcasing its
role in EU strategic documents and security initiatives,
shedding light on the evolving dynamics of the region’s
geopolitical importance [24]. Research also highlights the
complex role of organized crime in perpetuating human
trafficking in the Western Balkans [25]. Dhémbo et al.
investigate how media influences Albania’s public opinion
and political discourse concerning migration and asylum
[26]. Dhémbo et al. uncover changes in media coverage’s
framing and tone and analyse how these impact policy
choices and public perspectives [26]. Zoppi and Puleri
analyse the strategic significance of the Western Balkans
in EU documents and summits, highlighting the region’s
evolving role in shaping European spatiality, border
control policies, and security initiatives [27].

There also exists a narrative of the Roma minority’s
circumstances, drawing from a range of sources that
spotlight their status, including efforts to promote their
rights and social inclusion [28], the influence of the
COVID-19 pandemic on attitudes and biases [29], and
the broader issues of inequality and exclusion [29, 28].
Further, studies on health impacts of trafficking victims
emphasize the importance of addressing healthcare access,
as victims often face severe physical and mental health
challenges [30].

While addressing the issue of combating human
trafficking, it is also crucial to describe the context of
social work development in Albania. Ymeraj underscores
that while social work has faced a limited tradition as an
academic discipline or profession in the country, there is
a substantial demand for well-trained social workers [31].
According to Ymeraj, the alignment of curricula with EU
standards, prompted by the Bologna Declaration in 2005,
has been a significant reform effort [31]. However, Ymeraj
observes that social work in Albania remains more of
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a societal safety net than a distinct academic discipline or
profession, encompassing aspects like social mobilization,
participation, and inclusion [31].

Moving forward, Mascagni and Bulli highlight
the European Union’s ongoing accession negotiations
with Albania, which commenced in March 2020 [32].
As Mascagni and Bulli highlight, the respect for
fundamental rights and the implementation of social
policies, particularly concerning social care services and
local government capacities, have been central concerns
[32]. Mascagni and Bulli further explore Albania’s
underdeveloped nature of social care services, which
was underscored in the European Commission’s 2019
report [32]. Mascagni and Bulli explain that to address
these challenges and align with European standards,
the T@sk project, initiated from 2017 to 2020, aimed
to enhance social work education and modernize social
services delivery [32]. According to Mascagni and
Bulli, this initiative embraced peer-to-peer exchange,
transdisciplinary collaboration, and digital innovation
as its guiding principles [32]. The project’s objectives
encompassed improving the recognition and quality
of social workers while responding to the COVID-19
pandemic through online learning systems, as depicted by
Mascagni and Bulli [32].

Furthermore, the pandemic underscored the pivotal
role of social workers in driving social change [32].
Mascagni and Bulli describe that the T@sk project sought
to foster social innovation, collaboration, and professional
motivation among social work practitioners and students
[32]. While the project makes strides in capacity building
and knowledge sharing on a European level, Mascagni
and Bulli emphasize the urgency of financial and
organizational investments, particularly at local and rural
levels [32]. These investments are described by Mascagni
and Bulli as essential to fully harness opportunities and
address challenges in Albania’s dynamic social and
political context, enabling social work’s true potential to
flourish [32].

AIM

This literature review aims to identify existing
interventions and challenges in the battle against human
trafficking, explicitly evaluating their effectiveness and
limitations. Through an extensive analysis of literature
encompassing academic studies, reports, and policy
documents, the study thoroughly examines the diverse
approaches and strategies utilized in combating human
trafficking.

The review also aims to identify stakeholders’ key
challenges and barriers in combating human trafficking,
including law enforcement agencies, non-governmental
organizations, and victim support services. By exploring
these barriers, the study aims to shed light on the

178

structural, legal, social, and economic factors that impede
the effectiveness of anti-trafficking efforts.

Furthermore, this study aims to identify gaps and
areas for future research combating human trafficking. By
critically analysing the existing literature, the review aims
to identify research needs and opportunities for further
investigation, such as innovative interventions, emerging
trends, and overlooked aspects of human trafficking
prevention, victim support, and perpetrator prosecution.

MATERIALS AND METHODS

This chapter provides an in-depth look at the
methodologies used in conducting the literature review.
The investigation included using Covidence to screen
abstracts and full texts and create a PRISMA flow
diagram, as seen in diagram 1. A search for pertinent
studies was conducted across various databases, namely
ProQuest, Taylor & Francis Online — Journal of Balkan
and Near Eastern Studies, Taylor & Francis Online —
Journal of Human Trafficking, Organization for Security
and Cooperation in Europe, and the U. S. Department of
State. A total of 182 studies were initially retrieved from
these databases.

A thorough review of references was performed,
removing 12 duplicate references to ensure data accuracy
and eliminate redundancy. The 170 remaining studies
underwent abstract screening using Covidence, excluding
93 studies based on predefined inclusion and exclusion
criteria. Subsequently, the 77 remaining studies were
obtained in full text and assessed for eligibility. Among
these, 34 studies were ruled out because they did not align
with the research topic or setting. Ultimately, a total of 43
studies were included in the review.

After extracting relevant studies, Atlas.ti was
utilized for further analysis. Co-occurrence analysis and
code document analysis were employed to explore the
relationships and patterns within the selected studies.
Co-occurrence analysis facilitated the identification
of common themes and concepts across the literature,
while code document analysis provided a comprehensive
understanding of the content and context of the studies.
The studies were categorized into the following themes:
State Attributes of Albania, Human Rights, Interventions,
Refugee crisis, Roma minority, and Social work in Albania.

Study limitations

There is always a risk of bias when conducting
a literature review, as the selection of studies and reports
can be subjective. We aimed to reduce this risk by
adopting a systematic approach and incorporating studies
from diverse sources. It is crucial to acknowledge that
the applicability of our findings may be limited to the
particular context of Albania. The prevalence of barriers
and interventions identified in this study may differ
significantly from other countries or regions.
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Studies from databases/registers (n = 182)
ProQuest (n = 138)
Taylor & Francis Online - Journal of Balkan and
Near Eastern Studies (n = 26)
Taylor & Francis Online - Journal of Human
Trafficking (n = 15)
Organization for Security and Cooperation in
Europe (n=2)
U.S. Department of State (n =1)
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Figure 1. Relationships and patterns within the selected studies.
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RESULTS AND DISCUSSION
Table 1
Topical domains related to human trafficking
Toplc.al Subtopics Num_ber of
domains articles
State

Attributes [ Corruption; Government Control over public life; Migration; Reintegration; Socioeconomic challenges 5
of Albania

Child Victims; Cross-Sectoral Policy Approach Missing; Evaluation; Evidence in Policymaking;
Human Rights | Human Rights Interventions; Inclusive Perspective; International Community; Migration; Modern 4
Slavery; Monitoring; Policies; Political Interest; Poverty; Roma Minority; Socioeconomic Challenges

Awareness Campaigns; Bureaucratic Challenges; Capacity Building; Case Management; Challenges
Accessing Healthcare; Challenges Accessing Support; Child Victims; Child-Specific Procedures;
Confusion with Other Crimes; Corruption; Cross-Border Cooperation; Cross-Sectoral Approach;
Educational Challenges; Empowering; Evaluation; Evidence in Policymaking; Family Rejection;
Gender-Sensitive Assistance; Health; Identified Victims Of Human Trafficking — Worldwide; Labor

Interventions Exploitation; Legal Proceedings Challenges; Limited Funding Of Social Services; Long-Term 10
Assistance; Medical Aid; Monitoring; Needs-Based Assistance; Non-Discriminatory Treatment;
Participatory Approaches; Political Interest; Poverty; Prevention by State; Procurement; Providing
Smartphones to Survivors; Psychical Issues; Rehabilitation; Reintegration; Shelter; Socioeconomic
Challenges; Training; Trauma-Informed Assistance; Underdevelopment; Victim-Centered Support
i G Balkan Route; Crime; Historical Standpoint; Local Solidarity Initiatives; Media Discourse; Migration; 5
NGOs; Policies; Restrictive Approach to Third World Nationals; Socioeconomic Challenges
Roma Challenges Accessing Healthcare; Educational Challenges; Housing; Employment; Exclusion; Media 3
Minority | Discourse; Panic; Roma Minority
Social Work Human Rights Interventions; Limited Funding; Modernization of Social Services; Policies;
. . Social Inclusion; Social Mobilization; Social Participation; Social Work; Societal Safety Net; 2
in Albania
Underdevelopment
Awareness Campaigns; Biased Sex Trafficking; Challenges Accessing Healthcare; Challenges
Accessing Support; Child Victims; Crime; Improving Access to Services, Care etc.; Diaspora;
Human Domestic Violence; Educational Challenges; Employment; Forced Marriage; Health; Identified
Trafficking |Victims of Human Trafficking — Worldwide; Identified Victims of Human Trafficking; Labor 11
Description |Exploitation; Legal Proceedings Challenges; Migration; Modern Slavery; NGOs; Policies; Political

Interest; Poverty; Reintegration; Replacement Therapies; Roma Minority; Sex Trafficking; Shelter;
Social Services — Limited Funding; Societal Safety Net; Socioeconomic Challenges; Training

The literature review encompassed various topical
domains related to human trafficking. The following is
a summary of the number of articles found in each domain
and their corresponding subtopics as seen in Results
Table 1:

+ State Attributes of Albania (5 articles): This
domain focused on corruption, government control over
public life, migration, reintegration, and socioeconomic
challenges in Albania.

* Human Rights (4 articles): The human rights
domain covered subtopics such as child victims, cross-
sectoral policy approach missing, evaluation, evidence
in policymaking, human rights interventions, inclusive
perspective, the international community, migration,
modern slavery, monitoring, policies, political interest,
poverty, Roma minority, and socioeconomic challenges.

e Interventions (10 articles): The interventions
domain explored various subtopics, including awareness
campaigns, bureaucratic challenges, capacity building,
case management, challenges accessing healthcare
and support, child victims, child-specific procedures,
confusion with other crimes, corruption, cross-border
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cooperation,  cross-sectoral  approach, educational
challenges, empowering, evaluation, evidence in
policymaking,  family  rejection,  gender-sensitive

assistance, health, identified victims of human trafficking
worldwide, labour exploitation, legal proceedings
challenges, limited funding of social services, long-
term assistance, medical aid, monitoring, needs-based
assistance, non-discriminatory treatment, participatory
approaches, political interest, poverty, prevention by the
state, procurement, providing smartphones to survivors,
psychical issues, rehabilitation, reintegration, shelter,
socioeconomic challenges, training, trauma-informed
assistance, underdevelopment, and victim-centred support.

* Refugee Crisis (5 articles): The refugee crisis
domain addressed subtopics such as the Balkan Route,
crime, historical standpoint, local solidarity initiatives,
media discourse, migration, NGOs, policies, restrictive
approaches to third-world nationals, and socioeconomic
challenges.

* Roma Minority (3 articles): The Roma minority
domain discussed challenges accessing healthcare,
educational challenges, housing, employment, exclusion,
media discourse, panic, and the Roma minority.
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* Social Work in Albania (2 articles): This
domain focused on human rights interventions, limited
funding, modernization of social services, policies, social
inclusion, social mobilization, social participation, societal
safety net, and underdevelopment in the context of social
work in Albania.

* Human Trafficking Description (11 articles):
This domain covered subtopics including awareness
campaigns, biased sex trafficking, challenges accessing
healthcare and support, child victims, crime, improving
access to services, care, diaspora, domestic violence,
educational challenges, employment, forced marriage,
health, identified victims of human trafficking worldwide,
identified victims of human trafficking, labor exploitation,
legal proceedings challenges, migration, modern slavery,
NGOs, policies, political interest, poverty, reintegration,
replacement therapies, Roma minority, sex trafficking,
shelter, limited funding of social services, societal safety
net, socioeconomic challenges, and training.

These results highlight the breadth and depth of
the literature available on various aspects of human
trafficking, providing valuable insights into the prevalence
and scope of research in each topical domain.

Prevalence of Interventions in Human Trafficking
Literature Reviews

This chapter examines the prevalence of various
interventions within the studies used for the literature
reviews on human trafficking. Examining the frequency
of particular interventions allows us to understand the
strategies used to tackle human trafficking and their
significance in the field. In the upcoming segment, we
will summarize the interventions and their corresponding
frequencies denoted by «n=x.» Here, «x» signifies the
number of times each intervention was referenced in the
studies.

Interventions:

1. Awareness campaigns (n=3) were mentioned
in three studies, highlighting their importance in raising
public knowledge and understanding about human
trafficking. Such movements are crucial in disseminating
information, identifying  potential  victims, and
encouraging community involvement in combating human
trafficking.

2. Case management (n=1): Case management,
mentioned in one study, involves a coordinated approach
to assessing, planning, and implementing services for
trafficking victims. This intervention ensures that victims
receive comprehensive and tailored support, including
medical care, legal aid, and psychosocial services.

3. Capacity building (n=1): Highlighted in
a specific study, capacity building aims to enhance the
knowledge, skills, and resources of individuals and
organizations involved in combating human trafficking.

By strengthening their capabilities, capacity building
empowers stakeholders to effectively prevent, identify,
and respond to trafficking cases.

4. Cross-border cooperation (n=1): Cross-border
cooperation, highlighted in one study, emphasizes
collaborative efforts between countries to combat human
trafficking. This intervention recognizes the transnational
nature of trafficking and promotes information sharing,
joint investigations, and coordinated responses across
borders.

5. Cross-sectoral approach (n=1): The cross-
sectoral approach, mentioned in one study, underscores
the importance of collaboration between multiple sectors,
such as government agencies, law enforcement, social
services, and NGOs. By integrating efforts and expertise
from diverse sectors, this approach addresses the
multifaceted aspects of human trafficking.

6. Empowering (n=1): Empowering interventions,
as indicated in one study, focus on providing victims
with the necessary tools, skills, and support to regain
control over their lives. Through empowerment, survivors
of human trafficking can develop self-sufficiency,
assertiveness, and resilience.

7. Evaluation (n=3): As mentioned in three studies,
evaluation involves systematically assessing interventions
and programs to combat human trafficking. Stakeholders
can make informed decisions for future improvements
and resource allocations by evaluating their effectiveness,
strengths, and weaknesses.

8. Using evidence in policymaking (n=2): The
utilization of evidence in policymaking, highlighted in
two studies, emphasizes the importance of incorporating
research findings and empirical data into developing and
implementing anti-trafficking policies. Evidence-based
approaches enhance the effectiveness and efficiency of
interventions.

9. Gender-sensitive assistance (n=1): As mentioned
in one study, gender-sensitive assistance recognizes
women and girls’ specific vulnerabilities and needs in
trafficking situations. This intervention ensures that
support services are tailored to address gender-specific
issues and promote the rights and well-being of female
victims.

10.Human rights interventions (n=2): Human
rights interventions, identified in two studies, emphasize
protecting and promoting the fundamental rights of
trafficking victims. These interventions address the legal,
ethical, and moral dimensions of trafficking, seeking to
uphold the dignity and well-being of all individuals.

11. Child-specific procedures (n=1): Child-specific
procedures, mentioned in one study, focus on developing
protocols and guidelines tailored to the unique needs of
child trafficking victims. These procedures aim to ensure



the provision of appropriate services, legal protection, and
child-friendly support throughout the intervention process.

12.Improving access to services and care (n=1):
This intervention, mentioned in one study, aims to
eliminate barriers that hinder victims’ access to essential
services, such as healthcare, counselling, and legal
support. Enhancing accessibility can support victims of
human trafficking, enabling their recovery and successful
reintegration into society.

13.Inclusive perspective (n=1): The inclusive
perspective, identified in one study, emphasizes the
importance of considering the diverse needs and
experiences of marginalized groups affected by human
trafficking. This intervention promotes inclusive and
equitable approaches that address the specific challenges
faced by different populations.

14.Providing smartphones to survivors (n=1): This
intervention, mentioned in one study, involves equipping
survivors of human trafficking with smartphones to
enhance their access to support services, emergency
assistance, and communication networks. Smartphones
can provide survivors with a means to connect with
resources and rebuild their lives.

15.Local solidarity initiatives (n=1): As mentioned
in one study, local solidarity initiatives highlight the
significance of community-based efforts in addressing
human trafficking. These initiatives involve collaboration
and cooperation among community members, local
organizations, and authorities to prevent trafficking,
protect victims, and raise awareness.

16.Long-term  assistance  (n=1):  Long-term
assistance, mentioned in one study, recognizes the need
for sustained support for survivors beyond immediate
crisis intervention. This intervention focuses on providing
ongoing services and resources that help survivors rebuild
their lives and reintegrate into society effectively.

17.Medical aid (n=1): Medical help, mentioned
in one study, emphasizes the importance of providing
comprehensive healthcare services to trafficking victims.
This intervention includes medical examinations, physical
and psychological trauma treatment, and access to
specialized healthcare professionals.

18.Modernization of social services (n=2): The
modernization of social services, identified in two studies,
entails updating and enhancing existing support systems
to address the needs of trafficking victims effectively. This
intervention includes improvements in case management,
counselling, and the coordination of services across
various sectors.

19.Monitoring (n=3): As mentioned in three
studies, monitoring interventions involve systematically
tracking and assessing anti-trafficking efforts. This
intervention ensures the effectiveness and accountability

of interventions, identifies gaps, and facilitates evidence-
based decision-making.

20.Needs-based assistance (n=1): Needs-based
assistance, mentioned in one study, emphasizes tailoring
support services to meet the individualized needs of
trafficking victims. This intervention ensures that victims
receive personalized and appropriate care, addressing their
vulnerabilities and challenges.

21.Non-discriminatory  treatment (n=1): Non-
discriminatory treatment, mentioned in one study,
underscores the importance of providing equitable
and unbiased support to trafficking victims, regardless
of ethnicity, nationality, gender, or other social
characteristics.

22.Participatory approaches (n=2): Participatory
approaches, identified in two studies, involve actively
engaging victims, survivors, and communities in
the design and implementation of anti-trafficking
interventions. This all-encompassing approach guarantees
that the thoughts and viewpoints of those affected are
considered and integrated into decision-making processes.

23.Prevention by state (n=1): This intervention,
mentioned in one study, focuses on proactive measures
taken by governments to prevent human trafficking
through legislation, policies, and enforcement efforts.
The state’s prevention efforts aim to decrease trafficking
incidents by addressing the underlying causes and risk
factors.

24 . Procurement (n=1): Procurement interventions
mentioned in one study pertain to the efforts to address
the involvement of procurement practices in human
trafficking, including combating illegal supply chains and
promoting responsible sourcing to prevent exploitative
situations.

25.Rehabilitation (n=9): Across nine studies,
rehabilitation interventions cover a spectrum of services
and support offered to trafficking victims to assist in their
recovery and reintegration. Rehabilitation interventions
can include physical and mental health care, counselling,
vocational training, education, and other forms of support
to address the long-term effects of trafficking.

26.Replacement therapies (n=1): Replacement
therapies, mentioned in one study, refer to alternative or
substitute treatments to assist individuals involved in drug
or substance abuse due to their trafficking experiences.
These therapies aim to support victims in overcoming
addiction and achieving recovery.

27.Shelter (n=3): The interventions mentioned
in three studies involve providing safe and secure
accommodations for trafficking victims. Shelters
offer temporary housing, necessities, and a supportive
environment where victims receive comprehensive care
and assistance.



28.Social inclusion (n=1): Social inclusion
interventions, mentioned in one study, focus on
integrating trafficking victims into society by addressing
social barriers and promoting their participation in
community life, including efforts to combat stigma,
discrimination, and social isolation.

29.Social mobilization (n=1): Social mobilization
interventions, mentioned in one study, involve engaging
communities and raising public awareness about human
trafficking. Through collective action and community
involvement, social mobilization efforts aim to prevent
trafficking, support victims, and create a support
network.

30.Social participation (n=1): Social participation
interventions, mentioned in one study, emphasize the
active involvement of trafficking survivors in decision-
making processes and initiatives related to combating
human trafficking, ensuring that their voices are heard
and that their perspectives inform anti-trafficking efforts.

31.Societal safety net (n=2): The societal safety
net, identified in two studies, refers to comprehensive
social support systems that assist individuals
vulnerable to trafficking, such as at-risk populations
and marginalized groups. This safety net aims to
prevent exploitation and address the underlying factors
contributing to trafficking.

32.Training (n=2): Training interventions,
mentioned in two studies, involve equipping various
stakeholders, including law enforcement officials,
service providers, and community members, with the
knowledge and skills to effectively prevent, identify, and
respond to human trafficking cases.

33.Trauma-informed  assistance  (n=1): As
mentioned in one study, trauma-informed assistance
recognizes the impact of trauma on trafficking
victims and ensures that support services are provided
sensitively. This approach considers survivors’
psychological and emotional well-being throughout their
recovery process.

34.Victim-centred support (n=2): Victim-centred
support interventions, identified in two studies, prioritize
the needs, preferences, and rights of trafficking victims
throughout their journey of recovery and reintegration.
By adopting this approach, interventions are customized
to individual circumstances, empowering victims in
their healing process.

The prevalence of interventions in the literature
reviews reflects the multifaceted nature of addressing
human trafficking. These interventions encompass
various strategies, from awareness campaigns and case
management to rehabilitation and social inclusion. By
understanding the prevalence of these interventions,
policymakers, practitioners, and stakeholders can

develop comprehensive and evidence-based approaches
to combat human trafficking effectively.

Prevalence of Barriers in Human Trafficking
Studies in Albania

This chapter explores the prevalence of various
barriers identified in the literature reviews on human
trafficking in Albania. These barriers represent
challenges and obstacles that impede efforts to prevent
trafficking, protect victims, and prosecute offenders.
Recognizing the extent of these obstacles is essential for
formulating precise interventions and policy responses to
tackle the intricate issue of human trafficking in Albania.

1. Bureaucratic challenges (n=1): Bureaucratic
challenges, mentioned in one study, refer to
administrative hurdles and red tape that hinder the
effective implementation of anti-trafficking measures.
These challenges can include delays in legal processes,
cumbersome procedures, and limited interagency
coordination.

2. Confusion with other crimes (n=1): Confusion
with other crimes, identified in one study, highlights
the difficulty in distinguishing human trafficking from
other related offenses. The lack of clarity and awareness
among law enforcement and judicial authorities may
lead to misclassification or inadequate responses to
trafficking cases.

3. Corruption (n=4): Corruption, mentioned in
four studies, represents a significant barrier to combating
human trafficking and includes instances of bribery,
collusion, or complicity among public officials, law
enforcement personnel, or individuals in positions of
power, which can undermine anti-trafficking efforts and
facilitate the operations of traffickers.

4. Crime (n=2): Crime, identified in two studies,
encompasses various criminal activities associated with
human trafficking, such as organized crime networks,
money laundering, and illicit networks involved in the
recruitment, transportation, and exploitation of victims.

5. Cross-sectoral  policy approach  missing
(n=1): The absence of a cross-sectoral policy
approach mentioned in one study indicates a lack
of comprehensive and coordinated strategies across
different sectors and stakeholders. This gap can hinder
effective collaboration and the development of holistic
anti-trafficking responses.

6. Diaspora (n=1): The diaspora, mentioned in
one study, refers to the Albanian diaspora living abroad
and includes challenges related to the vulnerability
of individuals within the diaspora to trafficking and
difficulties in providing support and assistance to
victims trafficked to or from diaspora communities.

7. Domestic violence (n=1): Domestic violence,
identified in one study, highlights the link between



intimate partner violence and human trafficking.
Individuals experiencing domestic violence may face
an elevated risk of exploitation and trafficking, and the
interconnections between these issues pose distinctive
challenges for intervention and support.

8. Educational challenges (n=3): Educational
challenges, mentioned in three studies, encompass
barriers related to access to education, educational
opportunities, and educational support for individuals
vulnerable to or affected by trafficking. These challenges
may arise due to socioeconomic factors, discrimination,
or disruption of education caused by trafficking
experiences.

9. Employment (n=3):  Employment-related
challenges identified in three studies on labour
exploitation, precarious work conditions, lack of decent
work opportunities, and vulnerability to exploitation in
various sectors. These challenges contribute to the risk
of trafficking and hinder efforts to address exploitation
in the labour market.

10.Exclusion (n=2): Exclusion, mentioned in
two studies, refers to the marginalization and social
exclusion faced by specific groups or communities,
which can increase their vulnerability to trafficking. This
barrier is fuelled by discrimination, restricted access to
resources and opportunities, and social stigmatization.

11.Family rejection (n=1): Family rejection,
identified in one study, highlights the challenges
faced by trafficking victims when their families refuse
to provide support or accept them back into their
homes. This barrier can further exacerbate survivors’
vulnerability and difficulties during their recovery and
reintegration process.

12.Forced marriage (n=2): Forced marriage,
mentioned in two studies, refers to individuals being
coerced or compelled into marriages without informed
consent. Victims of forced marriage may experience
various forms of exploitation and abuse, including
trafficking. Addressing this barrier requires targeted
interventions to protect at-risk individuals and support
Survivors.

13.Government control over public life (n=1):
Government control over public life, identified in
one study, signifies the presence of restrictions,
censorship, or limitations on civil liberties and freedom
of expression. Such power can hinder efforts to raise
awareness, advocate for anti-trafficking measures,
and engage in critical dialogue to address the issue
effectively.

14.Housing (n=1): Housing-related challenges,
mentioned in one study, encompass difficulties in
accessing safe and adequate housing for victims of
trafficking. The lack of secure housing options may

leave survivors at risk of re-exploitation, homelessness,
or revictimization.

15.Challenges  accessing  healthcare  (n=4):
Challenges accessing healthcare, mentioned in four
studies, highlight the barriers that trafficking victims
face when seeking medical assistance. These barriers
include limited healthcare services, lack of awareness
among healthcare professionals, language barriers, and
fear of detection or retaliation.

16.Challenges accessing support (n=3):
Challenges accessing support refer to the difficulties
that trafficking victims encounter in accessing
comprehensive and tailored support services. These
challenges may include limited availability of
specialized help, the need for more awareness about
available services, and fear of retribution or disclosure.

17.Labor exploitation (n=5): Labor exploitation,
mentioned in five studies, represents the prevalence of
forced labour, debt bondage, and exploitative working
conditions in various industries. Victims of labour
exploitation face significant barriers in seeking redress,
accessing justice, and breaking free from exploitative
situations.

18.Legal proceedings challenges (n=4): Legal
proceedings challenges encompass the obstacles faced
by trafficking victims during legal processes. These
challenges include a lack of legal representation, lengthy
court procedures, limited victim support within the
justice system, and fear of retribution or retaliation.

19.Panic (n=2): Panic, identified in two studies,
refers to public or societal reactions characterized by
fear, anxiety, and sensationalism when discussing or
addressing the issue of human trafficking. This panic can
lead to misconceptions, misinformation, and ineffective
responses that hinder efforts to combat trafficking and
support survivors.

20.Political interest (n=2): Political interest,
mentioned in two studies, refers to the level of attention,
commitment, and prioritization given to human
trafficking by political actors and decision-makers. The
presence or absence of political interest can significantly
impact resource allocation, policy development, and
implementation of anti-trafficking measures.

21.Poverty (n=4): As mentioned in four studies,
poverty represents the socioeconomic condition that
increases individuals’ vulnerability to trafficking.
The link between poverty and trafficking highlights
the importance of addressing underlying economic

inequalities and providing alternative livelihood
opportunities to prevent exploitation.
22.Psychical issues (n=4): Psychical issues,

identified in four studies, encompass the psychological
and emotional consequences experienced by trafficking



victims. Trauma, post-traumatic stress disorder (PTSD),
depression, anxiety, and other mental health challenges
fall under these issues, requiring specialized support and
interventions.

23.Sex trafficking (n=3): Sex trafficking, mentioned
in three studies, refers to the exploitation of individuals
through forced prostitution, sexual slavery, or other forms
of sexual exploitation. The prevalence of sex trafficking
underscores the need for targeted interventions to address
victims’ specific vulnerabilities and needs in the context
of commercial sexual exploitation.

24.Social services — limited funding (n=6):
Limitations for social services, identified in six studies,
highlight the financial constraints and resource gaps in
providing comprehensive support services to trafficking
victims. There needs to be more funding to ensure the
availability and quality of services such as shelter,
healthcare, counselling, legal assistance, and vocational
support, thereby hindering survivors’ adequate support
and recovery.

25.Socioeconomic challenges (n=8): As
mentioned in eight studies, they encompass a range
of barriers arising from economic and social factors.
These challenges include limited access to education,
unemployment,  poverty,  discrimination,  social
exclusion, and unequal opportunities, all of which
contribute to the wvulnerability of individuals to
trafficking and hinder efforts for prevention and support.

26.Underdevelopment (n=2): Underdevelopment,
identified in two studies, refers to inadequate
infrastructure, limited resources, and economic disparities
in specific regions or communities. Underdevelopment
can create an environment conducive to trafficking by
exacerbating vulnerabilities and reducing opportunities
for social and economic advancement.

The prevalence of various barriers identified in
the literature reviews the complexity of addressing
human trafficking in Albania. Bureaucratic challenges,
corruption, limited access to healthcare and support
services, socioeconomic inequalities, and gaps in
the legal system are significant obstacles to effective
prevention, victim protection, and prosecution of
traffickers. Understanding the prevalence of these
barriers is crucial for formulating targeted strategies
and interventions to address the underlying causes,
enhance coordination among stakeholders, and provide
comprehensive support to survivors. Efforts to combat
human trafficking in Albania must address these barriers
systematically and collaboratively to create a safer and
more resilient society for all.

CONCLUSIONS

As we conclude this report, it becomes evident that
human trafficking is an intricate and diverse problem

demanding a thorough and cooperative approach in
response. This literature review has identified various
barriers that hinder the effective prevention, victim
protection, and prosecution of traffickers in Albania.
These barriers include bureaucratic challenges, corruption,
limited access to healthcare and support services,
socioeconomic inequalities, and gaps in the legal system.
Bureaucratic challenges are significant obstacles to
effective prevention, victim protection, and prosecution
of traffickers. The lack of coordination among different
government agencies often delays investigations and
prosecutions. Corruption is another significant barrier that
undermines efforts to combat human trafficking. It can
take on diverse forms, spanning from bribes extended to
officials to overlook trafficking activities to the exploitation
of victims by law enforcement officers. Limited access
to healthcare and support services is another significant
barrier that hinders efforts to combat human trafficking.
Exploitation frequently results in victims experiencing
both physical injuries and mental health challenges.
However, they may not receive adequate medical care
or counselling due to financial constraints or lack of
availability. Socioeconomic inequalities also contribute
significantly to the prevalence of human trafficking in
Albania. Poverty and unemployment make individuals
more vulnerable to exploitation by traffickers who promise
them better opportunities abroad.

Moreover, deficiencies in the legal system pose
challenges for law enforcement agencies in conducting
effective  investigations and prosecutions against
traffickers. Targeted strategies and interventions must
be formulated to address these barriers systematically
and collaboratively. Recognizing how prevalent these
barriers are is crucial for crafting specific interventions
and policy responses to tackle the intricate issue of
human trafficking in Albania. Efforts must be made
towards enhancing stakeholder coordination while
providing comprehensive support for survivors. In
this endeavour, social workers can play a vital role
by implementing transformative interventions that
empower survivors to reconstruct their lives and prevent
future victimization. Such interventions encompass
counselling services for survivors and training and
education programs to equip them with new skills
and facilitate employment. In the face of the obstacles
presented by the COVID-19 pandemic, the Albanian
government has demonstrated a growing dedication to
combating human trafficking. However, much work
must be done to meet the minimum standards required
to eliminate trafficking. A safer and more resilient
society can be created by addressing these barriers
collaboratively and comprehensively.

Perspectives of further studies

* Primary research: While our literature review
provides valuable insights into the issue of human



trafficking in Albania, there is a need for more primary
research to gain a more comprehensive understanding
of the issue. Future studies should consider conducting
interviews with stakeholders involved in combating
human trafficking in Albania, including law enforcement
officials, social workers, and survivors.

* Longitudinal studies: Human trafficking is
a complex and evolving issue that requires ongoing
monitoring and evaluation. Subsequent research
endeavour’s should contemplate the implementation of
longitudinal studies to monitor shifts in the prevalence
of human trafficking over time and assess the
effectiveness of interventions.

+ Comparative studies: Although our literature
review centres on human trafficking in Albania,
comparative studies with other countries or regions can
offer valuable insights into the similarities and differences
in prevalence rates, barriers, and interventions.

+ Intersectionality: Human trafficking affects
individuals from diverse backgrounds and intersects
with other forms of oppression, such as gender-based
violence, racism, and poverty. Subsequent research
endeavours should delve into the intersectionality
of these issues to achieve a more comprehensive
understanding of how they contribute to the prevalence
of human trafficking.

* Innovative interventions: Future research
should explore interventions that address the complex
issues underlying human trafficking in Albania. These
interventions may include community-based approaches
that empower survivors and prevent future victimization
or technology-based solutions that enhance stakeholder
coordination. By focusing on these areas, future research
can contribute to a more comprehensive understanding
of human trafficking in Albania while identifying

targeted interventions that can significantly impact this
complex issue.
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Pe3iome

PO3KPUTTA TAEMHULb: BVICBITHEHH_?l BAP’EPIB TA TPAI_-_ICdJOPMALIIVIHVIX BTPYYAHb Y COEPI TOPrIBHI
nogbmu onsg PO3BUTKY COLlIAﬂIgHOI POBOTW B ANIBAHII. Ornsan NITEPATYPU
Necs LypaHoBa, Papek BictopxuH, ITka BaukoBa, PeHata LLIBecTkoBa, Pagka lMpokewosa, Knayais HemeukoBa

YhiepcuTeT [NiBaeHHoi Yexii, M. Yecbke Byaeitosile, Yecbka Pecnybnika

Beryn. Topriis J10AbMH € 6araTorpaHHOI0 i IIMPOKO PO3NOBCIO/KEHOI0 NMpo6JieMolo, sika 3avimae Jirofei
pisHuX AeMorpadiyHUX rpyn i nmepeTHUHAETbCA 3 iHIMMH GopMaMy rHOGJIEHHS. Y IbOMY OIJIsAAL JiiTepaTypu
pO3MIAAAETbCA MOIIMPEHICTh TOPTiBJal JiloAbMU B AnbaHil Ta 6GapepH, sKi NepemKkoKaloTb 3yCHJIAM i3
3ano6iraHHsl TOPTiBJIi JIOAbMHY, 3aXUCTY ii )KepTB i NepecifyBaHHIO 3JIOYMHLIB. B or1s/i TakoX BUCBIT/IIOIOThCS
3axX0/y, sIKi MOXYTb YCYHYTH OCHOBHI IPUYMHU Liel Mpo6ieMHU.

Merta. Lle fociifpkeHHsI Ma€e Ha MeTi HaZlaTU KOMILJIEKCHUM OIS iCHYIOUMX iHTepBeHIil Ta BUK/IUKIB y 60pOTh6i
3 TopriJelo JwAbMU B An6aHii. [ll1gxoM aHami3y akaJeMiYHUX JJOCJIi/I>KeHb, 3BiTiB Ta MOJITUYHUX IOKYMEHTIB,
JOCTi/PKeHHsI OLiHIOE ePEKTHUBHICTh Ta 0OMEXEHHS MOTOYHUX CTpaTerid, BU3HAYA€E KJIKWYOBi 6Gap’ep, 3 SKUMU
CTHKAIOThCs 3allikaBJieHi CTOPOHH, Taki sIK NPaBOOXOPOHHI opraHu, HeypsifoBi opradizanii (HYO) Ta cayx6u
MiITPUMKH KEPTB, a TAKOXK BUCBITJIIOE NPOTAIMHU Ta HANPSMKH [Jis1 MalOyTHIX Jocaimkens. le gocaifKeHHs
OyJ10 mpoBeieHO B paMKax NpoekTy GAJU 101/2022/S Ta cxBaJleHO eTUYHUM KoMiTeToM nif HoMepoMm 008/2022.
Marepiaau Ta Metogu. CrcTeMaTUYHUN OIS/ JiTepaTypu 6yB MpoBeJeHUH 3 BUKOPUCTAHHAM JieKibKoX 6a3
JaHux, BKIo4awyd ProQuest i Taylor & Francis Online, fonoBHeHUX 0Qil[iiHUMU 3BiTaMU TaKUX OpraHisaljii, sk
Opranisanis 3 6e3neku i cniBpo6iTHUITBA B EBpori Ta JepxaBHUM genaptameHT CIIA. CnoyaTKy 6yJ10 3HaljeHO
182 mocnimkeHHs, 3 AKUX 43 OyJM BKJIIOYeHi B oIS/ MicjsA pedepaTUBHOIO CKPUHIHTY Ta OL[iHKHM BiJJIOBiAHOCTI
KpUTepisiM BKJIO4eHHs. I/l CKpUHIHTY JaHUX 6y/10 BUKOPHCTAHO NporpaMHe 3a6e3neyeHHs Covidence, a Atlas. ti
MOJIETLINJIO aHaJli3 MOBTOPIOBAHOCTI Ta KOJOBUX JOKYMEHTIB [/ BUBYEHHs 3aKOHOMipHOCTeH B JiiTepaTypi.
JocnipkeHHs1 6ynu kyacudikoBaHi 3a TaKMMHM TeMaMH, sIK JiepxkaBHi aTpubyTu AsbaHii, mpaBa JIIOAUHY,
iHTepBeHL1ii, KpH3a 6i>keH1IiB, TP06J1eMHU POMCHKOI MEHIIWHU Ta PO3BUTOK COllia/lbHOI po60TH B AbaHii.
Pe3synbraTu. Orsisj, BUSABUB KijJbKa MOCTiMHUX mpo6seM y 60poTh6i 3 Topriieto JoAbMU B Anbanii. /o
HUX BiHOCATBHCSA GIOPOKpPATHYHI 3aTPUMKH, KOPYMLis, 06MeXeHUH JOCTyN A0 MOCJAYT OXOPOHM 3J0pOB’S Ta
MiATPUMKH, GiHICTb i coljiaJibHO-eKOHOMiYHA HepiBHicTh. KirouoBi 3axogu, Taki Ak iHpopmariiiHi kaMmaHii,
peabiniTaniiiHi nmocjayry, TpaHCKOPAOHHE CNiBPOGITHULITBO Ta JOIOMOTa 3 ypaxyBaHHSIM TFeHJEPHUX aCNeKTiB,
po3MIAAaTbcsd B JliTepaTypi 3 pi3Holo Mipowo edekTHBHOCTI. OJHaK MOMIMPEHICTb TPYAOBOI eKCIJIyaTarliil,
NpaBoBi Npo6jeMU Ta HeAOCTATHE QiHAHCYBaHHs COLjaJbHUX MOCAYT 3aJMINAIOTBCS KPUTUYHO BaXKJIUBUMH
nepemkogaMy. KpimM Toro, poMcbka MeHIIMHA Ta GKeHILi CTUKAIOThCS 3 0COOJIMBOI0 BPA3JIMBICTIO, 1[0 IOCUJIIOE
iXHI pU3MKM CTaTH >XepTBaMM TOPTiBJIi JIOAbMH. AHaIi3 TakoX NiAKpecaUB Heo6XiAHICTH MopepHizauii
collia/IbHUX MOCJYT, MOKpAaIlleHHs KOoopJAWHALii MiX 3al[ikaBJeHUMH CTOPOHAaMHU Ta BKJIIOYEHHS [0 CTpaTerid
NPOTUAIT TOPTiBJIi JI0JbMU NOJITUKH, 3aCHOBaHOI Ha paKTUYHUX JAHHUX.

BucHoBku: TopriBiasg swoabMd B AsbGaHil 3a/MIIAETbCA 6araTOBUMIPHOK NPOGJIEMOIO, sKa IOTpPe6ye
CKOODJMHOBaHOI Ta KoOMILJeKcHoi BiAmoBiAl. JlocaifpkeHHs BUSBWIO 3HAyHi 6GapepH, Taki fK KoOpymuis,
HeeeKTHBHICTb PAaBOBOI CUCTEMU Ta HeaZeKBaTHICTb MOCAYT 3 MiJTPUMKHU NMOCTPAXKAAINXK, SIKi NEPELIKOKAITh
edeKTHUBHOCTI 3ycuJib 3 MPOTU/AII TOPriBJi J0gbMU. [lofo1aHHA LUX 6ap’epiB LMIJIAXOM CUCTEMAaTHYHOI ciiBOpai Ta
LiJlecnpsIMOBaHUX BTPY4YaHb Ma€ Ba)KJMBe 3Hau€HHs [Js PO3pO6KH 6inbil eGeKTUBHUX CTpaTeriii 3anobiraHHs,
3axUCTy Ta nepeciigyBaHHA. [loganbili nepBUHHI Ta JOHTITIOAHI JOCIIPKEHHS, a TAKOXK IIOPIBHAJIBbHI Ta lepexpecHi
JlOCJIiIPKeHHS] peKOMEeH/YI0ThCs J1J1sl IOTJIMOIeHHS PO3yMiHHSA Ta NiABUILEHHS ePeKTUBHOCTI MalbyTHIX BTpy4aHb.

Katouosi caoea: coniasbHa po60Ta, Asi6aHisA, TOpriB/if JIIOAbMH, iHTEpBEHILii, 6ap’epu
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