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Peculiarities of the composition of surface and groundwater
in eastern Ukraine during the war: assessment of environmental
and carcinogenic risks
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Russia’s war against Ukraine has devastating humanitarian, social, economic and environmental consequences.
To assess them, it is important to monitor environmental pollutants in the eastern regions of Ukraine. This study
analyses the chemical composition of surface and groundwater near the frontline in Zaporizhzhia region and
justifies the need to develop a state plan for the restoration of damaged areas.

Aim. To study the content of environmental toxins, organic compounds and heavy metals in surface and ground
waters in the south-east of Ukraine near the frontline and to identify areas of high risk of pollution.
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Materials and methods. During the period of 2024, 70 drinking water samples were collected and examined
from the centralised water supply networks of the city of Zaporizhzhia of the Municipal Enterprise “Vodokanal”
and Enterprise of State Criminal-Executive Service of Ukraine. Groundwater samples were taken by profes-
sional hydrogeologists on November 9, 2024, near Tarasivka village (geographical coordinates: 47°46'41"N
35°26'36"E /47.77806°N 35.44333°E) and near Vilne village (geographical coordinates: 47.57286°N 32.61995°E)
of Komyshuvakha village, Orikhiv district, Zaporizhzhia region, at a depth of 5, 14 and 190 meters. The water
was not preserved and was delivered to the laboratory within a few hours. The chemical analysis was carried
out in the laboratory of Ukrkhimanaliz LLC of the Center for Preventive Medicine of the State Administration of
Affairs. The presence of heavy metals and organic compounds (50 indicators in total) was studied by atomic
emission spectral, photometric, titrimetric, ionometric, colorimetric, chromatographic and calculation methods.

Results. Analysis of 70 samples of drinking water in Zaporizhzhia from the centralised water supply networks of the
Municipal Enterprise “Vodokanal” and Enterprise of State Criminal-Executive Service of Ukraine showed that 67-96 %
did not meet hygiene standards for trihalogen methanes. Chemical analysis of groundwater showed significant
contamination of aquifers at the 5- and 14-meter levels near the frontline due to a significant increase in nitrate and
aluminium content. The groundwater was characterized by high levels of salts, sulphates, calcium and magnesium.
Such groundwater quality indicators may be related both to the natural features of the area, namely the chemical
composition of the soil, and man-made factors caused by the hostilities. The high mineralisation and hardness of the
water, and the excessive content of nitrates and heavy metals (aluminium) made the water unsuitable for drinking
purposes. At a depth of 190 meters (interstitial water — artesian water), no chemical pollutants were detected, and
the organoleptic, sanitary and toxicological indicators met the sanitary and hygienic requirements according to State
Sanitary Rules and Norms 2.2.4-171-10 “Hygienic Requirements for Drinking Water Intended for Human Consumption”.

Conclusions. Drinking water from centralised water supply networks in Zaporizhzhia in 67-96 % of cases does
not meet hygiene standards for trihalogen methanes. Groundwater in Zaporizhzhia region near the frontline
at a depth of 5 and 14 meters is highly mineralised, containing high concentrations of nitrates and aluminium,
making it unsuitable for drinking. The artesian water in this region does not contain pollutants of man-made and
military origin, which indicates that the interlayer is not damaged, and this water is suitable for drinking. High
levels of salt and general hardness of groundwater are associated with the geochemical features of the area.
The high nitrate content and 1.4 times higher aluminium levels are the result of soil contamination in the area.
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OpwuriHanbHi pochipkeHHs / Original research

XiMiYHUIA CKnaf NoBepXHEBUX i I'PYHTOBMX BoA Bins niHii poHTy B 3anopisbkili obnacti, 06rpyHToBaHO Heob-
XigHICTb pO3pO0KY AEPXABHOTO NaHy BiHOBNEHHS NOLIKOIKEHUX TEPUTOPIN.

Merta poboT — JOCIIAUTM BMICT €KOMOTYHUX TOKCUHIB, OPraHiYHNX COMYK i BaXKUX METaniB y NOBEPXHEBUX i
I'PYHTOBWX BOZaxX NiBAEHHOrO cxoAy YkpaiHu 6ins niHii )poHTY, BU3HAYMTI 30HM BUCOKOTO PU3NKY 3a6pYAHEHHS.

Marepiaau i metoau. MpoTarom 2024 poky 3 BOAONPOBIOHMX MEPEX LEHTPaniaoBaHOr0 BOAONOCTAYaHHS
M. 3anopixokst KM «Bogokanany i AN «1ignpremcTBo AepkaBHOI KpUMiHaNbHO-BUKOHABYOI Cryx6un YkpaiHuy
BigibpaHo Ta gocnimkeHo 70 npob nutHOi Boau. Bigbip 30 npob mig3emHux Bog 3miNCHEHO NpOMECinHNMK
npauisHukamu-rigporeonoramu 09 nuctonaga 2024 poky 6ins cena TapaciBka (reorpadiuHi koopauHaTu:
47°46'41" nH. w. 35°26'36" cx. A. / 47.77806°nH. w. 35.44333°cx. A.) Ta 6ing cena BinbHe (reorpadiuHi koop-
AnHatu: 47.57286 nH. w., 32.61995 cx. A4.), cenuwa Kommwwysaxa OpixiBCbKOro panoHy 3anopisbkoi obnacTi Ha
rubuHi 3ansraHHs 5 M, 14 mi 190 m (no 10 npob Ha koxHin nokauii). Bogy He koHcepByBanu i fOCTaBNSANN [0
nabopatopii NpoTAroM Kinbkox roauH. XiMiyHniA aHani3 aginicHeHo B nabopatopii TOB «YkpximaHania» LieHTpy
NPEeBEHTUBHOI MeauLMHKM [lepkaBHOro ynpasniHHs cnpaBamu. HasiBHICTb BaXKX MeTaniB i OpraHiyHMX cnomyk
(Bcboro 50 nokasHmKiB) BUBYANM aTOMHO-EMICIHUM CMIEKTPanbHUM, (POTOMETPUYHWM, TUTPUMETPUYHUM, iOHO-
METPUYHUM, KOMOPUMETPUYHIM, XpoMaTorpadivyHM i po3paxyHKOBUM METOAAMM.

Pesyabratu. Pesynsrati aHanisy 70 npob nuTHoi Boay M. 3anopixeks 3 BOAONPOBIAHUX MEPEX LEHTPani3oBaHOro
BogonoctavanHs KM «Bogokaxany i AN «MignpuemcTso fepxaBHOT KpUMiHanbHO-BUKOHaBYOT Cryx0u YkpaiHuy
nokasanu: 67-96 % He Bigno.iganu ririeHiYHAM HopMaTUBaM LLOAO BMICTY TpUranoreHMeTaHiB. XiMiyHuii aHania
nia3eMHUX BOZ @B 3MOry BUSIBUTM 3Ha4He 3abpyaHeHHst BOOOHOCHUX rOpuU30HTIB Ha piBHi 5 M i 14 m nobnnay
Nikii POHTY BHACTIOK CYTTEBOTO MifBULLEHHS BMICTY HITPATIB Ta anioMiHito. I pyHTOBI BOAW XapaKTepuayBanmcs
BMCOKMM BMICTOM COMel, Cynbgaris, kanbLito Ta MarHito. Taki MOKa3HWKM SKOCTI NiA3EMHWX BOL, MOXYTb ByTu
MoB’si3aHi i 3 NPMPOgHMMU 0COBNMBOCTAMM MICLLEBOCTI, @ CaMe XiMiYHUM CKIaZioM I'PYHTIB, | 3 TEXHOTEHHUMM hak-
TOpamu, 3yMoBneHuMI 60 0BIUMM Lisimu. Brcoka MiHepanisaLjist Ta XopCTKiCTb BoaW, NEPEBULLIEHWIA BMICT HIiTpaTiB
i BaXKMX MeTanIB (antoMmiHito) 3pobunu Bogy HeNpUAATHOK Ans cnoXweaHHs. Ha rnubuni 190 M (MixnnacTosi
BOAM — apTesiaHcbka Bofa) XiMiyHi 3abpyaHtoBaYi HE BUSIBNEHO, OPraHONENTUYHi Ta CaHiTapHO-TOKCUKOMOTiYHi
MOKa3HMKM BignoBiganu caHiTapHo-ririeHiYHnM BuMoram 3rigHo 3 CanlMiH 2.2.4-171-10 «lirieHiuHi Bumorn go
NUTHOI BOAK, NPU3HAYEHOIT AN CNIOXUBAHHS NIOANHOY.

BucHoBkwu. [1THa BOAa 3 BOLOMPOBIAHUX MEPEX LIEHTPanNi30BaHOro BOAOMOCTa4YaHHs B M. 3anopixoks y 67-96 %
BUMaZKiB He BigMOBIZaE ririeHiYHAM HOpMaTMBaM LLOAO BMICTY TpUranoreHMeTaHis. rpyHTOBi BOAM B 3anopisbkili
obnacTi 6ins niHii poHTY Ha MWGKHI 5 M i 14 M ayxe MiHepani3oBaHi, XapakTepr3yTbCS BUCOKOH KOHLEHTPa-
Llieto HITPpaTIB i antoMiHito, Lo pobuTb ix HenpuaaTHUMK Ans NUTTS. ApTesiaHcbka BoAA LIbOrO perioHy He MiCTUTb
3abpyaH0BaNbHUX PEYOBMH TEXHOTEHHOTO | BOEHHOIO NOXOMKEHHS, LLIO CBIAYNTL NPO BiACYTHICTb MOLUKOMKEHUX
MiMIacToOBMX LApIB Ta ii MpuaaTHICTb Ans NUTHKUX NoTpe®. Bucoki piBHi conelt i 3aranbHa XopcTKICTb Yy I'pyH-
TOBMX BOAAX MOB'i3aHa 3 reoXiMiYHMMM 0COBNMBOCTAMM MiCLIEBOCTI. BUCOKMIA BMICT HITPaTIB i NEPEBULLEHHS Y
1,4 pa3a antoMiHito € HacniakoM 3abpyaHEHHS I'PYHTIB Y Uik MiCLIEBOCTI.

CyuacHi meanuHi TexHonorii. 2025. T. 17, Ne 2(65). C. 83-90

Russia’s war against Ukraine has catastrophic destructive hu-
manitarian, social, economic and environmental consequences.
The impact of hostilities on the environment and the biosphere
is caused by the direct penetration of pollutants into the soil and
drinking water in the form of oil products and diesel fuel, heavy
metals, toxic compounds, chemical warfare agents and other
chemicals [1,2,3].

The intensive use of explosive weapons has damaged coal,
oil and gas infrastructure, destroying the environment in some
regions. Hydraulic structures have suffered significant damage
and destruction. Landscape fires have disrupted ecosystems.
Combustion products and chemical pollutants from the air have
settled on the ground and appeared in drinking water. The
penetration of toxins and carcinogens into deep aquifers was
facilitated by soil erosion and degradation along the front lines,
which was intensified by shelling and movement of vehicles and
heavy machinery [4,5,6].

The marine ecosystems of the Azov and Black Sea basins
are also under threat. Due to the spread of toxic substances with
groundwater, the high intensity fighting in eastern Ukraine could
have significant transboundary effects. Environmental pollution

with toxins threatens to spread not only to areas directly affected
by the war, but also to other countries [7].

Underground waters near the city of Zaporizhzhia are highly
vulnerable. Here, the risk of downward migration of pollutants
through the soil and upper rock layers to the aquifer is particu-
larly high.

Monitoring of pollutants in the air, soil and water is important
for assessing the short- and long-term environmental impact of
the war on the population of Ukraine [8].

Despite the fact that the work of ecologists near the front line
is carried out under very difficult circumstances, information on
the composition of groundwater and artesian water in the combat
zone is extremely important not only for the eastern but also for
other regions of Ukraine.

The significant changes in the hydrological regime of the
Dnipro reservoirs cascade in 2022—-2024, including the result of
the Russian Federation’s explosion of the Kakhovka HPP dam,
which contributed to a significant increase in the content of sus-
pended, humic substances in the Dnipro river water, an increase
in river water colouring and the presence of a large amount of
phyto- and zooplankton, made itimpossible to use ammonia water
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disinfection technologies. In addition, the temporary occupation of
part of Zaporizhzhia region led to the destruction of the logistics
schemes for supplying Municipal Enterprise “Vodokanal” with
coagulant (aluminium oxychloride), which was produced by the
Polohy enterprise “Coagulant” and used in the ammonization
processes for the preparation of drinking water at the Dnipro
water supply stations 1 and 2.

Thus, providing the population of Zaporizhzhia city and the
region with high quality drinking water has become an urgent
hygienic, scientific, technical and social issue as never before.

Aim
To study the content of environmental toxins, organic com-
pounds and heavy metals in surface and ground waters in the

south-east of Ukraine near the frontline and to identify areas of
high risk of pollution.

Materials and methods

Sampling 30 of groundwater and artesian water was car-
ried out by professional hydrogeologists on November 9, 2024
near Tarasivka village (geographical coordinates: 47°46'41"N
35°26'36"E / 47.77806°N 35.44333°E) and near Vilne village
(geographical coordinates: 47.57286 N 32.61995°E) of Komys-
huvakha village, Orikhiv district, Zaporizhzhia region, at the depth
of aquifers of 5, 14 and 190 metres, 10 samples at each depth.

The water was not preserved and was delivered to the
laboratory within a few hours. When obtaining the samples, the
requirements for preventing additional water contamination were
followed in accordance with Order No. 30 dated by 19.01.2016
“On Approval of the Instruction on the Collection, Preparation
of Water and Soil Samples for Chemical and Hydrobiological
Analysis by Hydrometeorological Stations and Posts”.

Water samples were collected by hydrogeologists and volun-
teers of the “World Against Cancer” fund from the drainage system
near Vilne village, Zaporizhzhia region (geographical coordinates:
47.57286 N, 32.61995 E).

The chemical analysis was carried out in the laboratory
of “Ukrkhimanaliz” LLC of the Center for Preventive Medi-
cine of the State Administration of Affairs, which meets the
requirements of State Standards of Ukraine EN ISO/IEC
17025:2019 and 10012:2005 “Measurement management
systems and requirements for measurement processes and
measuring equipment” — Certificate No. 10-007 dated by 16
September 2022. The water quality assessment was carried
outin accordance with the state sanitary norms and regulations
“Hygienic Requirements for Drinking Water Intended for Human
Consumption” (State Sanitary Rules and Norms 2.2.4-171-10),
which is the only regulatory document on the quality of drinking
water indicators in Ukraine.

The water content of silicon, cobalt, lead, chromium,
bismuth, copper, mercury, iron, zinc, cadmium, nickel, man-
ganese, potassium, calcium, magnesium, sodium, aluminium
was determined by the atomic emission spectral method and
compared with the maximum permissible concentration (MPC)
for drinking water.

The presence of oil products, formaldehyde, phenol, am-
monium, nitrites, and sulphates was determined by photometric
method.

Permanganate oxidation, chlorides and hydrocarbons were
evaluated by the titrimetric method; cyanides, polyphosphates,
iodine, fluorine, water pH — by ionometric method; sulphides by
colorimetric method; pesticides — by chromatographic method.

Dissolved oxygen and oxidation-reduction potential of water
were measured by ionometric method, total organic carbon was
measured by calculation.

The study to determine chloroform in drinking water to assess
the health risk to the population of Zaporizhzhia city and Zapo-
rizhzhia district was conducted by leading experts of the State
Institution “Zaporizhzhia Regional Center for Disease Control and
Prevention of the Ministry of Health”. The content of trihalogen
methanes (THMs), namely chloroform (CHCI3), bromodichlo-
romethane (CHBrCI2), and dibromochloromethane (CHBr2Cl)
was determined in the drinking water of Zaporizhzhia and Zapo-
rizhzhia district. The study was carried out in accordance with
State Sanitary Rules and Norms 2.2.4-171-10 Chromatographic
Method for the Determination of Organochlorine Compounds
according to State Standards of Ukraine ISO 10301-2004. The
quantitative determination of trihalogen methanes was carried out
using a TRECE 1610 (made in the USA) gas chromatography
device.

The data obtained were statistically processed using Statistica
software (licence No. JPZ8041382130ARCN10-J). Continuous
variables are presented as mean + standard error (M £ m). Mini-
mum statistical significance was determined at p < 0.05.

Results

The hygienic assessment of groundwater quality and safety
was carried out according to sanitary and chemical indicators,
namely organoleptic, physicochemical and sanitary-toxicological
indicators. It was established that groundwater at a depth of 5 and
14 meters does not meet the current standards for organoleptic,
physicochemical and sanitary-toxicological indicators of drinking
water quality.

At a depth of 190 meters (interlayer aquifer), chemical pol-
lutants in artesian water were not found, and all the determined
indicators met sanitary requirements (Table 1).

In the water samples taken at a depth of 5 and 14 meters,
the physicochemical parameters did not meet the standards
for chlorides (exceeded by 1.1 times in both water samples),
sulphates (exceeded by 6.2 and 7.3 times, respectively), total
hardness (exceeded by 2.5 and 2.8 times, respectively), which
is due to the presence of high levels of calcium and magnesium
salts in the water — very hard water (more than 10.0 mmol/dm?®).
The presence of high concentrations of soluble salts (exceeding
3.6 times at a depth of 5 meters and 4.5 times at a depth of 14
meters) contributes to the high level of water mineralization and
classifies this water as highly mineralized. This feature is due to
the complex and diverse composition of the hydrochemical zones
of groundwater in the Azov-Dnipro region: hydrocarbonate-cal-
cium sulphate, sodium sulphate-hydrocarbonate-calcium,
etc. The assessment of anthropogenic water pollution in such
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Table 1. Groundwater quality indicators in eastern Ukraine at 5, 14 and 190 meters near the frontline

Indicator, units of measurement |5 meters,n=10 15 meters,n=10 | 190 meters,n=10 |MPC Method
Permanganate oxidisability, mg/dm? | 3.56 + 0.02 3.74+£0.02 2.85+0.03 <5 SSU 27384:2005
Total hardness, mmol/dm® 2525+0.51% 27.75+0.98* 0.30£0.02 <10 SSU IS0 6059:2003
Salt content, mg/dm? 5459.0 + 218.0* 7194.0 + 190.0% 51.0+29 <1500 | MVV 081/12-0109-03
Total alkalinity, mmol/dm? 7.10£0.21* 7.40 +0.29* 0.50£0.03 <6.5 SSU IS0 9963-1:2007
Dry residue, mg/dm? 5437.00 £ 238.00%* | 7171.00 £ 253.00%* |49.00 £ 1.95 <1500 [ MVV 081/12-0109-03
Nitrates, mg/dm? 80.60 £ 2.70* 172.00 £ 4.40* 2.86+0.16 <50 MVI 081/37-0699-10
Chlorides, mg/dm? 393.50 + 4.89* 400.59 £ 5.02* 10.64 +0.32 <350 SSU IS0 9297:2007
Sodium, mg/dm? 772.80 + 14.10% 964.80 + 28.50* 5.47+0.21 <200 SSU ISON 11885:2019
Sulphates, mg/dm? 3118.0 £ 88.9'%# 3664.0 + 86.7*# - <500 MVI 081/37-700-10
Calcium, mg/dm® 611.19 £+ 24.10%# 711.38 £ 12.80*# 0.56 +0.02 <130 SSU ISO 6059:2003
Magnesium, mg/dm? 2440+ 8.5% 243.10 £ 6.00%# 1.22+0.30 <80 SSU ISO 6059:2003
Aluminium, mg/dm? 0.08 + 0.01 0.14 +0.02* - <0.1 SSU ISO 11885:2019
Iron, mg/dm® 0.24 £ 0.02# 0.14 +0.01# 0.06 + 0.01 <1 MVI081/37-0734-11
Silicon, mg/dm? 9.44 +0.38# 9.59 + 0.36# 1.10£0.02 <10 SSU ISO 11885:2019

*: an indicator that exceeds the maximum permissible concentration according to Sanitary Rules and Norms 2.2.4-171-10 “Hygienic Requirements
for Drinking Water Intended for Human Consumption”; #: statistically significant differences in the studied parameters of groundwater from shallow
depths (5 and 15 meters) compared to deep water parameters (190 meters) (p < 0.05).

Table 2. THMs content in drinking water in Zaporizhzhia city (n = 70)

CAS Substance Concentration, pg/dm?® Multiplicity of excess, times | MPC, pg/dm?®
Medium Maximal Medium Maximal

67-66-3 Chloroform 208.24 +23.39 397.90 347 6.63 60.0

75-27-4 Bromodichloromethane 92.91+6.41 133.65 3.10 4.46 30.0

124-48-1 Dibromochloromethane 15.16 £ 3.57 4470 1.52 4.47 10.0

Total THM 232.21+£37.71 551.59 2.32 5.52 100.0

biogeochemical provinces is complicated and requires more
detailed study.

The unsatisfactory water quality in terms of sanitary and
toxicological indicators is due to high levels of nitrates (exceeding
1.6 times at a depth of 5 meters and 3.4 times at a depth of 14
meters), aluminium (exceeding 1.4 times at a depth of 14 meters)
and sodium (exceeding 3.9 times at a depth of 5 meters and 4.8
times at a depth of 14 meters).

Inconsistency in the chemical composition of water can cause
non-communicable diseases: high hardness — urinary stone
disease, cholelithiasis, gout; high nitrate content — water-nitrate
methemoglobinemia, nitrosamines — malignant tumors; high alu-
minium content — diseases of the central nervous system; high
mineralization — diseases of the cardiovascular system, water
and electrolyte imbalance, disorders of the secretory activity of
the gastrointestinal tract, etc.

Phenols, formaldehyde, petroleum products, polyphosphates,
cyanides, sulphides, surface active substances, pesticides, or
heavy metals such as bismuth, copper, mercury, cadmium, nickel,

cobalt, lead, or chromium were not found in the water samples.
The level of silicon did not exceed the permissible limit.

When assessing the quality of drinking water in the city of
Zaporizhzhia since the beginning of hostilities (2023), an increase
in the MPC of chloroform in drinking water was recorded (Rules
and Norms 2.2.4-171-10). The calculated risk from the use of such
drinking water for public health was 3.348 x 10+, which belongs to
the third risk range and is considered acceptable for professional
groups, but not acceptable for the general population and requires
the development and implementation of measures to reduce it
(WHO International Standard of Drinking Water. USA, 2002).

In 2024, out of 70 samples of drinking water taken from the
centralized water supply networks of the Municipal Enterprise
“Vodokanal” and Enterprise of State Criminal-Executive Service
of Ukraine, 67-96 % did not meet the hygiene standards for THMs
according to the Sanitary and Epidemiological Standards “Safety
Indicators and Certain Indices of Drinking Water Quality in Martial
Law and Other Emergency Situations”, approved by the Order
of the Ministry of Health of Ukraine of 22.04.2022 No. 683 and
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the State Sanitary Rules and Norms “Hygienic Requirements for
Drinking Water Intended for Human Consumption” (State Sanitary
Rules and Norms 2.2.4-171-10).

The formation of THMs can be influenced by many factors,
including the nature of organic compounds in natural water, pH,
temperature, nature and dosage of the chlorinated agent, dura-
tion of chlorination, time of year, etc. However, the main reason
is primarily an excessive content of organic substances in the
natural source, including humic substances, sulfonic acids, amino
acids, tannins, quinones, and carbohydrates.

In Ukraine, the following permissible concentrations of THMs
in drinking water are established: CHCI — 60 ug/dm?®, CHBr,Cl -
10 pg/dm?, total THM — 100 pg/dm?®.

Sampling of drinking water in Zaporizhzhia city and determi-
nation of the THMs content in drinking water was carried out in
accordance with the drinking water quality monitoring plan. The
results are presented in Table 2.

To assess the exposure and the level of carcinogenic risk
to public health from exposure to volatile organochlorinated
compounds, namely THMs, including all possible routes of their
entrance into the human body (oral, inhalation and dermal) were
taken into account. The carcinogenic risks for the three routes of
drinking water chloroform entrance were calculated according to
the formulas given in Guideline P. 2.1.10.1920-91 “Guidelines for
Assessing the Risk to Public Health from Exposure to Environ-
mental Chemicals”. Individual carcinogenic risks were determined
taking into account the lifetime average daily dose avenged for the
average human life expectancy (70 years) and the carcinogenic
potential factor or slope factor, which is determined in accordance
with the IRIS and HEAST US EPA databases.

It has been established that the dependence of the individual
risk (oral, inhalation, dermal) on the content of THMs in drinking
water is linear, which allowed the use of linear regression models
and obtain formulas for calculating the individual carcinogenic risk
for three ways of drinking water total THM exposure.

For average THMs concentrations they were: for oral rout of
entry: Yo = 3.8 x 10 for inhalation route of entry: Yi=6.9 x 10?,
for the dermal route of entry: Yd = 1.1 x 102, For the maximum
THMs concentrations they were: for oral rout of entry they were:
Yo = 9.2 x 10, for inhalation route of entry: Yi=16.5 x 10?; for
the dermal route of entry: Yd = 2.7 x 102

When assessing carcinogenic risk, its generally accepted
classification into four risk ranges is taken into account in accord-
ance with the WHO approaches to human health risk assessment
(International Standard of Drinking Water. USA-2002). According
to the calculations of individual carcinogenic risk, chlorinated tap
water in Zaporizhzhia city and Zaporizhzhia district belongs to
the fourth risk range (De Manifestis Risk) —individual lifetime risk
is equal to or greater than 1 x 10, Such a risk is unacceptable
neither for the general population nor for professional groups.
In case of such a risk it is necessary to take emergency health
measures to reduce the risk.

According to WHO experts, the target risk value is 1 x 10.
In Ukraine, the permissible risk for drinking water is 1 x 109,
and the target risk is 1 x 10°-1 x 10 (according to WHO re-
commendations). The upper limit of acceptable carcinogenic risk
for Group A carcinogens (THM) is 1 x 107, or the rest — 1 x 10,

Discussion

Today, planet Earth has about 1400 million cubic kilometers
of water, but only 0.5% is fresh and available for consumption.
99 % is in groundwater, which is one of the most important nat-
ural resources, but it is extremely vulnerable to pollution even in
peacetime [9].

War causes mechanical and chemical pollution of surface
water reservoirs and groundwater. During hostilities, heavy metals
(copper. iron, lead, zinc, arsenic) remain on the ground surface for
many decades after the detonation of landmines and ammunition
remnants and can enter groundwater for a long time [10,11,12].

Depleted uranium, which is a chemically active substance,
can be an additional pollutant from the group of heavy metals.
Therefore, there is also a radioactive threat to groundwater in
Ukraine [13].

During hostilities, exposure to per- and polyfluoroalkyl sub-
stances (PFAS) is dangerous [14].

Thousands of tons of metals from flooded military equipment,
missiles and shells are in Ukraine’s rivers and reservoirs. where
they corrode and poison aquatic ecosystems. Iron bioaccumula-
tion is dangerous even at low concentrations [15].

Flooded military equipment emits hundreds of liters of
petroleum products (diesel fuel, petrol, oils, greases). These
hydrocarbons in their various migratory forms (assimilation by
aquatic organisms, deposition, emulsification, formation of oil
aggregates, oxidation, dissolution and evaporation) are extremely
toxic to the environment.

Qil slicks concentrate other pollutants, heavy metals and
pesticides, that create conditions for various chemical reactions
that disrupt the biological structures of ecosystems [16].

The main hazardous pollutants include explosives such as
TNT (2,4,6-trinitrotoluene). It is highly chemically stable and
can remain in the soil for years, causing long-term effects on
vegetation and human health. The trinitrotoluene derivative DNT
(2,4-dinitrotoluene) is even more toxic. It is listed by the US En-
vironmental Protection Agency as a priority contaminant in the
aquatic environment [17,18].

RDX, Royal Demolition Explosive (hexahydro-1,3,5-trini-
tro-1,3,5- triazine), also known as cyclonite or hexogen, is an
ingredient in explosives. It is a chemically and thermally stable
hazardous compound that is prone to migration in groundwater.
Hexogen is a synthetic product that does not occur in the natural
environment [19].

Ammonium perchlorate, a component of rocket fuel, also
causes significant and long-term water pollution.

Data from the UN Office for the Coordination of Humanita-
rian Affairs and research by Ukrainian ecologists indicate that
from the first days of the war, the impact on Ukraine’s aquatic
ecosystems has been extraordinary [20,21]. It is estimated that
in 2022 alone, 16 million Ukrainians were left without access to
quality water [22,23].

Ukraine is one of the European countries with a shortage of
water resources suitable for use in the national economy. In the
east of the country, the Dnipro River is the largest source of water
supply, and its pollution with heavy metals, organic substances
and bacteria has continued to grow over the past two years.
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During the war, shells, multiple rocket launchers, tanks, infantry
fighting vehicles, and fragments of bridges and other structures
ended up in the Dnipro and its tributaries.

Monitoring of drinking water is extremely important today
Such work is constantly carried out by public services and special-
ists of the Institute of Public Health named after O. M. Marzieiev
of the National Academy of Medical Sciences of Ukraine within
the framework of the project “Safe Drinking Water in Ukraine:
Access to Information on Water Quality and Water Treatment
Methods”, implemented by WaterNet with the financial support
of the Finnish Local Cooperation Fund of the Embassy of Finland
in Ukraine [24].

The authors of the project note that sampling from municipal
water supply systems, boreholes and wells is carried out evenly
across all regions of Ukraine, except for the temporarily occupied
territories. The researchers emphasize that the situation with the
availability of drinking water in some eastern regions of Ukraine
is almost unknown today. The absence of a centralized water
supply system in the areas near and in the zone of active hostil-
ities, due to its destruction and the inability to operate treatment
facilities and supply drinking water, forces the population living
in these areas to use groundwater from wells as one of the main
sources of water supply.

In Zaporizhzhia region, in addition to increased turbidity, the
water has a high level of salts, such as calcium, magnesium,
chlorides, sulphates, as well as a mismatch of sanitary and toxico-
logical indicators (nitrates, aluminium, sodium), which significantly
exceed the regulatory requirements. The lack of information on
the interconnection of upper and deeper aquifers in the areas of
hostilities remains a serious problem.

Since the start of the full-scale invasion, the international
organisation CEOBS (Conflict and Environment Observatory)
and other organisations have been remotely monitoring, as-
sessing and mapping Ukraine’s groundwater to determine its
vulnerability [25,26].

To measure this indicator, a desktop approach was used, and
a national groundwater map was created. This model, known as
DRASTIC, was developed by the US Environmental Protection
Agency. It considers the depth of groundwater, recharge in the
aquifer, aquifer type, soil type, topographic slope, the influence of
overlying rock types, and hydraulic conductivity. The permeability
of an aquifer is a key factor that predicts whether pollutants can
enter groundwater and poison it [22,27].

CEOBS experts emphasize that “remote assessments of
groundwater vulnerability usually do not take into account the
nature of specific contaminants, their concentration, or how
quickly they can spread in the environment”. They believe that
in order to answer these questions, field sampling and consistent
collection of environmental and geological information should be
conducted [28].

Understanding the importance of environmental monitoring,
we conducted field sampling of groundwater and artesian water
and found significant contamination of aquifers near the frontline.
It may be related to both natural and man-made factors caused
by the hostilities.

Anincrease of more than 6 times in total salt content indicates
high water salinity. In the case of man-made pollution, this can be

the result of leakage of industrial or agricultural chemical waste,
groundwater contamination from destroyed infrastructure, or salt
rise from deep horizons due to soil destruction.

High nitrate content (3 times higher than normal) can be
caused by agricultural fertilizers, decomposition of organic matter
or sewage. Chloride can be an indicator of local contamination
due to spills or leaks from munitions. A high sodium content may
indicate leaching of salts from destroyed industrial facilities or
soil. High levels of sulphate (7 times higher than normal) may be
due to industrial emissions or decomposition of organic matter.
High levels of calcium and magnesium (6 and 3 times higher
than MPC) can be caused by damaged building materials and
natural barriers, or by the destruction of surface soil horizons.
Elevated aluminium content can result from leaching of the metal
from the soil, especially if there are processes associated with
the destruction of its layers. Aluminium can also be linked to soil
pollution originating from industrial activities. It is acknowledged
as a neurotoxicant, strongly associated with several neurodegen-
erative disorders. The mechanism of its detrimental impact has
been identified, involving the activation of microglia and an ele-
vation in extracellular ATP levels, stimulation of P2X7 receptors,
HIF-1a, activation of the NLRP3 inflammasome and CASP-1,
along with the release of elevated concentrations of the cytokine
IL-1B, triggering an inflammatory response in nervous tissue [29].

Water from the upper aquifers can be recharged more quickly
by rain and surface runoff, which can be contaminated by warfare,
while the deeper aquifers are more protected as they are located
between two waterproof layers.

Hostilities accompanied by chemicals’ leaks or the destruction
of facilities can affect deep water layers, with the destruction
of impermeable soil layers. Pollutants such as nitrates and
heavy metals can gradually seep downwards, creating zones
of concentrated pollution at great depths. Epidemiologic studies
of factors contributing to drinking water and associated health
risks have been conducted, especially in relation to clinical
observations linked to colorectal cancer, bladder cancer, and
thyroid disorders [30].

If the soil layers are damaged by vibrations or explosions,
this allows pollutants to penetrate deeper horizons more quickly.

Changes in the chemical composition of water in the surface
and deeper aquifers may indicate environmental degradation.
War, destruction of infrastructure, leakage of fuel, chemicals
and ammunition, as well as agricultural and domestic pollution,
exacerbate the negative impact on water resources and increase
the risk of chronic diseases in the population.

Itis important to note that it is currently impossible to assess
the full extent of the destruction of water resources in the area
of hostilities.

The environmental consequences of the war will be long-term.
It is predicted that the restoration of water infrastructure, forests
and agriculture in the areas that have been destroyed will take a
lot of time and resources [31,32].

A geological survey should be conducted to determine the
condition and possible changes in the water-resistant layers
caused by the hostilities.

Hydrogeological modelling should be used to understand the
ways of pollutants spreading in the eastern regions of Ukraine.
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The deterioration of deep water quality can be an important
indicator of the long-term impact on the region’s ecology.

The main goal today is to ensure continuous monitoring of the
quality of air, soil, surface and groundwater, to prevent the ecocide
from continuing, and to develop a state plan for the restoration
of Ukraine in cooperation with the international community [33].

Conclusions

1. Groundwater in Zaporizhzhia region near the front line at
a depth of 5 and 14 meters is of unsatisfactory quality in terms
of organoleptic characteristics (turbidity), physicochemical char-
acteristics (high total hardness, high mineralization) and sanitary
and toxicological characteristics (high concentration of nitrates,
aluminium and sodium), which makes it unsuitable for drinking.
The artesian water, which is located at a depth of 190 meters
from the surface, does not contain any man-made pollutants in
the area and is suitable for drinking.

2. The peculiarities of the physicochemical parameters of the
selected groundwater samples, namely high levels of mineraliza-
tion, sodium content, sulphate content and total hardness, may
be due to both biogeochemical features of the soil composition
of the area and anthropogenic pollution. High levels of nitrates
and aluminium indicate the presence of anthropogenic sources
of water pollution.

3. In terms of individual carcinogenic risk, chlorinated tap
water in Zaporizhzhia city and Zaporizhzhia district belongs to the
fourth risk range (De Manifestis Risk) — individual lifetime risk is
equal to or greater than 1 x 10-%. This level of risk is unacceptable
both for the population and professional groups and requires
emergency risk reduction measures.

4. To reduce carcinogenic risks to the population, it is
recommended to use preammonification processes when
disinfecting drinking water with chlorine. If preammonification
is not possible, use disinfectants that have less carcinogenic
properties. Establish a scientifically based standard for the
chloroform content in drinking water instead of the standard
of €300 mg/dm?®, which is provided by the Sanitary and Epide-
miological Standards “Safety Indicators and Certain Indices of
Drinking Water Quality in Martial Law and Other Emergency
Situations”, approved by Order of the Ministry of Health of
Ukraine No. 683 dated by 22.04.2022.

Prospects for further research. It is planned to continue stu-
dying the wartime contamination of surface and groundwater, air
and soil with toxins and carcinogens in the area of hostilities to
assess the long-term impact on the health of the population of
eastern Ukraine and the increased levels of environmental risks,
including cancer. It is also planned to conduct long-term cancer
epidemiological and preclinical studies, including cell culture
experiments, on the impact of water pollutants on the risk of
developing certain types of cancer in humans.
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lwemivHa xBopoba cepust (IXC) — ocHOBHa npuynHa CMepTi HaceneHHs B YKpaiHi Ta CBITi 3aranom y CTpyKTypi
HeiHbeKLiHMX 3axBoptoBaHb. Pesynstati gocnigxeHHss EUROASPIRE V fanw nigctasm 3poouTii BACHOBOK Npo
HeAoCTaTHIN piBeHb NPUXMUNBLHOCTI 40 NikyBaHHS XBopux Ha IXC i3 koMop6iaH1MK CTaHamMu B €BPONENCHKMX Kpai-
Hax Ta YkpaiHi 3okpema. PeTpocnekTvBHWin aHani3 hapmakoTepanii nauieHTis 3 IXC i apTepianbHOLO rinepTeHsieto,
ancninigemieto, ibpunsuieto nepeacepab, CepLEBOI HEAOCTATHICTIO, LyKPOBUM AiabeToM 2 TUMy, XpOHIYHOH0
XBOPOBOK HMPOK 3a CKMaAOM, KiNMbKICTIO Ta CYMICHICTIO NMpHU3HaYeHuX nikapcbkux 3acobiB € akTyanbHUM ans
BM3HAYEHHS BNMBY Noninparmasii Ha NPUXMIBLHICTb O NiKyBaHHS.

Merta po60TH - BU3HAYEHHS NOLLIMPEHOCTI NoninparMasii Ta nporanuH y pauioHanbHOMY 3aCTOCYBaHHI NikapCbKUX
3aco6iB y xBopux Ha IXC i3 koMOp6igHMMM CTaHaMM 3 HACTYMHUM BMNMBOM Ha NPUXMILHICTb A0 NiKYBaHHS y
pocnimpxeHHi EUROASPIRE V ykpaiHCbkOi KOropTh naujieHTis.

Martepianu i metoau. poananisyBanu mMegmyHi aaHi xsopux Ha IXC i3 komopbigHumMm cTaHamm, wo Gpanw
yyacTb B o6cepsavuinHomy gocnimkenHi EUROASPIRE V B Ykpaihi. BukoprcTtaHo MeTozy peTpocnekTUBHOrO,
CTaTUCTUYHOTO, KNiHIKO-eNigemionoriyHoro, YactotHoro, ABC-, KOHTEHT-aHani3iB, NOPIBHAHHS, y3aranbHeHHs.

Pe3yAbTaTi. BcTaHOBNEHO JOCTOBIPHWIA BNMB KiNbKOCTI NpU3HaYeHUX Nikapcbkyx 3aco6iB Ha NPUXMIbHICTb 40
nikysaHHs (U = 4,895; Z-3HaueHHs = -2,793 (6e3 nonpasku); Z-3HaueHHs = -2,844, ckopuroaHe npw piBHi 3Ha-
yywocTi (p) 6e3 nonpasku — 0,0052 Ta 3 nonpaskoto — 0,0045). Ha nigcrasi umx gaHnx 3pobunu BUCHOBOK Mpo
HeoObXigHICTb 3acTOCYBaHHs (hikcoBaHMX koMbiHaL,i. [JoCTOBIPHO NiaTBEPAKEHO OAHAKOBY KiNbKICTb BUNAAKIB,
KOnu nikapcbki 3acobu, NpuaHaveHi y cxemi hapmakotepanii naujeHTis 3 IXC i komopBigHuMmu cTaHamu, HecyMicHi
(2=1,71,p=0,086). Lie cBiaunTb Npo HEJOCTATHII KOMNMAEHC MiX NikapsMu, NalieHTamn Ta hapMaLeBTamm
BHACMiQOK BIACYTHOCTI MiXNpodeciiiHoi B3aemogii hapMaLeBTiB y cknagi MynsTUACUMNITIHAPHAX KOMaHL.
[locnimxeHo 3anexHicTb NpUXMILHOCTI 40 hapmakoTepanii nauieHTis 3 IXC i komopbigHuMmM cTaHamu Big cTari:
X2 =5,734; dof = 1 — gns rpyn 4Yonogikis i iHok; p = 0,0167. BcTaHoBNEHO, Lo YonoBiky (55 %) GinbLy npUXunbHi
[0 NiKyBaHHS1, HiX XiHKK (45 %).

BucHOBKM. Y JOCRIDKEHIA KOTOPTi NaLieHTiB BU3HAYEHO MOLIMpeHicTb noninparmasii — 76,47 % [Cl 95 %
76,47 = 0,03; p < 0,0001]. MosICHIOEMO Lie BUKOPUCTAHHSAM MEpPEeBaXHO CKNagHoi NikyBanbHoi mogeni y dap-
MakoTepanii nauieHTiB 3 IXC i komopBigHumMmu ctaHamu. [JOCTOBIPHO NIATBEPMKEHO 3B'S30K MiX 3aranbHOK
NpUXUNbHICTIO 40 dhapmakoTepanii IXC i3 komopBiaHuMm cTaHaMu Ta HasiBHICTHO B3aeMOi Nikapcbkux 3acobiB
BHacnifok metaboniamy yepes CYP450 isochepmenTy 3A4 nig yac Apyroro BisuTy NALEHTIB i3 rpyni AOCHIMKEHHS!
(X% = 3,97; dof = 1; p-3HaueHHst = 0,0462). BusiBneHo NO3UTUBHY AUHAMIKY LLOAO BUKOPUCTAHHS! LinbOBUX 403
nikapcbknx 3acobiB nicns Kopekwii dhapmakoTepanii cniBpobiTHMKkamu kadeapw kapgionorii (1 Bisut — 27,57 %,
2 BisuT — 13,57 %).

CyuacHi mepuuHi TexHonorii. 2025. T. 17, Ne 2(65). C. 91-101

The impact of polypharmacy on adherence to pharmacotherapy for
coronary heart disease with comorbid conditions: insights from the
EUROASPIRE V observational study in Ukraine

M. M. Dolzhenko, N. A. Bilousova, L. |. Yakovenko, V. A. Nesukai, N. A. Kozhukharyova

Itis known that coronary heart disease (CHD) is the leading cause of mortality among non-communicable diseases
worldwide, including in Ukraine. The results of the EUROASPIRE V observational study showed an insufficient
level of adherence to treatment in patients with CHD and comorbid conditions across European countries and
in Ukraine. Conducting a retrospective analysis of the pharmacotherapy for CHD in patients with hypertension,
dyslipidemia, atrial fibrillation, heart failure, type 2 diabetes mellitus, and chronic kidney disease regarding the
content, number, and compatibility of prescribed drugs is relevant to determine the impact of polypharmacy on
treatment adherence.
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Aim. To determine the prevalence of polypharmacy and identify gaps in the rational use of drugs in patients with
CHD and comorbid conditions, and to assess the subsequent impact on treatment adherence in the Ukrainian
cohort of the EUROASPIRE V study.

Materials and methods. Medical data of patients with CHD and comorbid conditions who participated in the
EUROASPIRE V observational study in Ukraine were analysed. Retrospective, statistical, clinical-epidemiological,
frequency, ABC analysis, content analysis, comparison, and generalization methods were used.

Results. A significant effect of the number of prescribed drugs on treatment adherence was established (U = 4.895;
Z-value = -2.793 without correction; Z-value = -2.844 adjusted). The level of significance (p) without correction
was 0.0052 and with correction was 0.0045, indicating the need for the use of fixed combinations. The lack of
compatibility among prescribed drugs (Z = 1.71; p = 0.086) in the pharmacotherapy of CHD with comorbid con-
ditions was reliably confirmed, indicating insufficient compliance among doctors, patients, and pharmacists due
to the lack of interprofessional interaction within multidisciplinary teams. The relationship between adherence to
pharmacotherapy for CHD with comorbid conditions and sex characteristics was also investigated: x? = 5.734;
df = 1 (for groups of men and women); p = 0.0167. Men (55 %) demonstrated greater adherence to treatment
than women (45 %).

Conclusions. The prevalence of polypharmacy in the studied cohort of CHD patients with comorbid conditions
was determined to be 76.47 % [Cl 95 % 76.47 £ 0.03; p < 0.0001], which can be attributed to the predominantly
complex drug model used in pharmacotherapy. The relationship between overall adherence to pharmacothe-
rapy for CHD with comorbid conditions and the presence of drug interactions due to metabolism through the
CYP450 isoenzyme 3A4 during the second visit of the studied cohort was reliably confirmed (x? = 3.97; df = 1;
p-value = 0.0462). However, there was a positive trend in the use of target doses of drugs after the correction
of pharmacotherapy by the staff of the Department of Cardiology (1st visit — 27.57 % and 2nd visit — 13.57 %).

Modern medical technology. 2025;17(2):91-101

B Ykpaii noHag 60 % cmepTeit CpnynHEHi cepLeBo-CyanH-
HVMM 32XBOPHOBAHHSAMMU, LLIO € HACTiAKOM KOMOPDBigHUX cTaHiB [1].
CranpapTu3allist gornsgy 3a nauieHTamy BignoBigHO A0 Pi3HNX
KEPIBHMX MPWHLMNIB, 3 0QHOro BOKyY, oNTUMI3ye hapmakoTepa-
nito, @ 3 iHLIOro, — He BPaxoBye KMiHiYHI pekoMeHaaLlii, HaaaHi
LIOAO iHLWMX 3aXBOPIOBaHb, SKi MOXYTb BUHWKATU MPU Pi3HNX
KMiHIYHMX CTaHax (Hanpuknag, BUKOPUCTaHHS HECTEpOigHNX
npoT13ananbHuX Nikapcbkix 3acobis Npy 60MbOBMX CUHAPOMAX
TpaBMaTUYHOTO Ta HETPAaBMAaTUYHOTO MOXOMKeHHs). BHacnigok
L{bOr0 MOXXE BUHUKATV NOTEHLIiiHA B3aEMOiS NiKapCbkux 3aco6iB
Lunsxom noninparmasii [2].

3a paHMMK HayKoBUMX [Kepen, moninparmasis — cknagHe
SBULLE, WO MaE TEHOEHL0 O NOLMpeHHs, nepegbayae Bu-
kopucTaHHst 4-5 i GinbLue nikapcbkux 3acobiB y komopbigHux
nauiexTis [3,4,5]. Moninparmasis Moxe Np13BeCTH 40 3HAYHOrO
HaBaHTAXEHHS! Ha OpraHi3M NAnHU Aii Nikapcbkux 3acobiB i
BUHWKHEHHSI HEraTUBHWX HaCnigkiB, 0cobMMBO Y naLlieHTiB no-
XWIOro Ta CTapeYoro Biky 3 ilemivHoto xsopoboto cepug (IXC) i
komopBigHUMK cTaHamu [5]. Y KniHiYHNX pekoMeHaaLisix €Bpo-
nemncekoro ToBapucTsa kapaionoris (ESC) [6], AMepukaHcbKoi
acouiauii cepust (AHA) [7] HaronoLweHo Ha BUKOPUCTaHHI Tak
3BaHux polypill, To6To hikcoBaHMX KOMBIHALLiN, WO 3MEHWNTb
noninparMasito Ta CNpUATUME MOKPALLEHHIO NPUXUIBHOCTI na-
LLiEeHTIB 40 NiKyBaHHS [7].

Bigomo, wo kniHiyHuiA npoTtokon «CTabinbHa iwemivyHa
xBopoba cepusy» [8], kniHiyHi pekomenpauii ESC [6] Ta AHA [7]
nepenbtayatoTb 0fHO4YACHE NPU3HAYEHHS KiNbKoX NikapCbkux 3a-
co0IB y HEBMCOKMX LiiNbOBYX 103aX A5l 3anobiraHHs HebaxaHum
nobiYHNM peakLism.

OcobnuBo akTyanbHWM Lie € y xBopux Ha IXC i apTepiancbHy
rinepteHsito (Al), aucninigemito, hibpunavito nepencepab (O),
cepuesy HepoctatHictb (CH), uykposui giabet (L) 2 tuny,
XPOHi4HY XBOPOBY HMPOK (XXH).

BignosigHo fo pesynbraris gocnimkeHHs EUROASPIRE V,
y SikoMy Bparn y4acTb ykpaiHCbki NaLieHTH, BCTAHOBINEHO HU3bKY
NPUXUIBHICTb 40 NiKyBaHHSA Y xBopux Ha IXC i AT, aucninigemito,
LA 2 Trny [9,10,11]. Pesynbratv SOCHImKEHHS CNpysinu neperns-
[y KniHiYHMX pekomeHpaLin ESC y koHTekcTi onTumisauii ap-
MakoTepanii naujieHTiB 3 IXC i komopbigHMMK cTaHamK, a TakoX
3anyyeHHs hapmaLeBTiB 4O Cknagy MynsTMAMCUMNNIHAPHNX
komaHz [6,12,13,14,15] 3 ponnto gotpumanHs Good Pharmacy
Practice (GPP, HanexHa ante4Ha npaktuka, 2011) y gornsagi 3a
paLioHanbHo hapmakoTepanieto.

BionosigHo no MMobGanbHoi cTpaterii 3 6e3ne4HOro BUKO-
pyCTaHHs nikapcbkux 3acobiB, cnif BioOKPeMMTH Be3neYHiCTb
3aCTOCYBaHHS NiKapCbkux 3acobiB Ha Pi3HUX NTaHKax MeOUYHOI
Jornomori; npobnemu, NoB’'s3aHi 3 noninparmasito; BUKOPUCTaHHS
nikapcbkux 3acobiB y NaLjieHTiB BUCOKOTO puaunky [16]. OcTaHHi
pekoMeHpaLlii 3 6e3neYHoOro 3acToCyBaHHS Nikapcbkux 3acobiB
Ta onTumisaLii hapmakoTepanii BpaxoByHOTb BCTAHOBIEHHS «Mpa-
BUITBHOMO ZjjiarHo3y, OMTMarbHOro BUOOPY, MPaBWibHOTO 103yBaH-
HS1, Yacy Ta LLNSIXiB BBEAEHHS NikapCbkix 3acobiB, ONTUMaIbHOro
Kypcy nikyBaHHsI» Ta nepeabadatoTb NOCTiMHY onTUMisaLlio dap-
MakoTepanii nig Yac HagaHHs hapmaleBTUYHOT gonomorn [17].

TpaHcthopmaList (hapMaLEeBTUYHOI MPAKTUKY i3 3a0€3MeYeHHs
nikapcbkmMmm 3acobamu Ha hapmaLeBTUYHY JOMNOMOrY akTyani-
3ye poni GPP (2011) i doyHKuii papmavesTi [18,19] y KOHTEKCTi
HagaHHa hapMaLEBTUYHOI AONOMOTM SIK CKMafoBOi MEAUYHOI
ponomorn. GyHKUiOHanbHE HaMOBHEHHs! ponen hapmaLeBTiB
GPP (2011) nig yac HafaHHS hapmaLeBTUYHOT AONOMOTK
BinOyBa€eTbCS LSXOM ONTMMI3aLi hapmakoTepanii navieHTiB
3 IXC i koMop6igHUMK CTaHaMu Ha NEepPBUHHOMY, BTOPUHHOMY,
TPETUHHOMY PIBHSX MEAMYHOI JOMOMOru. Po3LLMpeHHst ponen
GPP (2011) nepenbavae ornsa, onTMiaLito Ta MOHITOPUHT
thapmakoTepanii, nepesipKy NPaBUbLHOCTI BUNIMCAHWX PELENTIB
3a J03yBaHHAM i CyMICHICTHO nikapcbkux 3acobis [18,19].
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OTxe, aKTyarnbHUM € PETPOCNEKTUBHUI aHani3 hapMakoTe-
panii naujenTis 3 IXC i Al, gucninigemieto, ®I1, CH, LU 2 tuny,
XXH 3a HanoBHEHHSAM, KINbKICTIO Ta CyMICHICTIO NPU3HAYEHUX
nikapCbkumx 3acobiB, BiANOBIAHO 4O pe3ynbTaTiB COCTEPEXEHHS
YKpaiHCbKOI KOropTU NavjeHTiB, ski Gpanm yyactb B obcepBsa-
uinHomy pocnimkenHi EUROASPIRE V [9,10,11,20,21,22].
Llen aHani3 gactb 3mMory BW3HauuUTV NporanuHu B OnTUMisaLii
thapmakotepanii nauieHTie 3 IXC i komopbigHMMKM CTaHamu Ta
iXHi BB Ha NPUXUMBHICTB 0 NiKyBaHHS 3a KMiHIYHUM NpOTO-
konom «CtabinbHa ilemivHa xBopoba cepLis» [8] Ta kniHiYHUMK
pekomeHaauismu ESC [6,12,13,14,15] y KOHTEKCTi NOKpaLLEHHS
SKOCTI HafaHHs (hapMaLeBTUYHOI AOMOMOrN Ha MEPBUHHOMY,
BTOPUHHOMY, TPETUHHOMY PIBHSX MEAUYHOI OMOMOTH.

Merta poboTu

BusHaueHHs nowwmpeHocTi noninparMasii Ta nporanuH y
paLioHanbHOMYy 3aCTOCyBaHHi nikapcbkux 3acobiB y XBOpKX
Ha IXC 3 komop6igHMMM CTaHamMmM 3 NOAANbLUMM BMIVBOM Ha
MPUXUIBHICTL A0 NikyBaHHA B gocnigkeHHi EUROASPIRE V
YKPaiHCBbKOI KOropTL NaLieHTiB.

Martepianu i MeToAU AOCAIAKEHHA

JocnimkeHHs 3gincHunm Ha kadbeapi kapaionorii HauioHanb-
HOrO YHIBEPCUTETY OXOPOHM 300p0B's YkpaiHu imeHi 1. J1. Lynu-
Ka, BUKOpUCTanu AaHi MeauyHol JoKyMeHTaLlii 3aKknaziB OXOpOHM
300poB's Ykpaitu xeopux Ha IXC i AT, gucninigemito, @1, CH,
LUA 2 Tuny, XXH, siki 6panu ysacTb B 0bcepBaLiiiHOMy AOCTIKeH-
Hi EUROASPIRE V 'y nepiog 3 2017 go 2018 pp. (rocnitansHa
Ta ambynaTopHa niHii).

OcHoBHa meta pocnimkeHHss EUROASPIRE V nonsrana y
BW3HaY€eHHi 4OTPUMaHHS kepisHuX npuHumnis ESC i3 npodinak-
TUKW CEepLIEBO-CYAMHHMX 3aXBOPIOBaHb Y NaUieHTIB i3 BUCOKUM
kapaioBackynspHum pusukom [9]. CnoctepexeHHs 3a Meauny-
HUMU JaHUMKM NaLEHTIB 3AIMCHAM B 78 LEHTpax NePBUHHOI
MeLMKO-CaHiTapHoI gonomory B 16 €éBpONENCbKMX KpaiHax,
BKItOYatoun YkpaiHy. [ns BU3HaueHHs LOTpUMaHHs hapMakoTe-
panii npoaHaniaoBaHo 3562 MeauyHi kapTi Ta npoBegeHo 2759
iHTepB'to. CepepHin Bik nauieHTiB cTaHoBKB 59,0 £ 11,6 poky,
57,6 % y4acHukiB — xiHku, 42,4 % — yonosiku [23].

B ykpaiHCbKux NaLieHTiB AjiarHOCTOBAHO CepLeBO-CyaNHHI
3axBoptoBaHHs (Al, gucninigemito, ®M, CH) Ta nogiji (roctpi
iHthapkTK mMiokapaa 3 enesaLieto cermenTa ST abo 6e3 Hel, im
BMKOHAHO nnaHoBe abo HeBigKNagHe aopTo-KopoHapHe abo
MaMMapOKOPOHAPHE LUYHTYBaHHS!, NnaHoBy abo nepkyTaHHy
TpaHCnoMiHarnbHy KOPOHapHY aHrionnactuky), cynyTHi L 2
Tuny, XXH abo 6e3 uux natonorii. [ns uboro BigibpaHo 224
MEOMYHUX 3anucK NaLieHTiB i3 AaBHICTIO CepLeBO-CyAMHHUX
MOAIN Bif LWICTHOX MICALIB 4O ABOX POKIB 3 Pi3HNX MICT YKpaiHu:
Kvesa, Kpueoro Pory, IlbBoBa, 3anopixks, Xapkosa, [Hinpa.
[o aHanidy 3anyyanu MeauyHi AaHi nikapcbkux NpusHayeHb
xBopum Ha IXC i gucninigemito, M1, CH, L 2 tuny, XXH. Kpim
TOr0, BUKOPWUCTAHO MEOMYHI JaHi MiKapCbKMX NpuaHadYeHb 221
nauieHTa, sKi NPOWLLNW iHTEPB'to (MOBTOPHWIA Bi3WT), NiCMs Yoro
dhaxisLi kadpeapu kapgionorii ckopurysanu im papmakoTepanito
(98,66 % Bunaakis).

[ns BUpiLLEHHS NOCTaBMEHOr0 3aBAaHHS BUOKPEMIIEHO
(hapmaLieBTMYHY CKNadoBy Ta BU3HAYEHO YaCTOTY BUKOPUCTaHHS
nikapcbkmx 3acobiB y NikapCbK1X NPU3HAYEHHSIX, 33 MEAUYHAMM
JaHUMK YKpaiHCbKWX NauieHTiB, ski Gpanu yyactb B obcepea-
uinHomy gocnimpkenHi EUROASPIRE V, BukoHaHo ABC-aHanis.
TNikapCbKi NPU3HaYEHHs BUBYMUIM 3@ HAMOBHEHHSAM, KiNbKICTIO Ta
CYMICHICTHO NikapCbkx 3acoBiB Nif Yac NEPLIOTO Bi3UTY XBOPHX Ha
IXC i3 komop6igHUMK CTaHamK (224 Npu3HaYeHHs1) Ta NOBTOPHOIO
Bi3WTY (221 Npu3HAYeHHs).

Kpim Toro, B3Ha4€HO LIiNboBi 403K NikapCbkix 3acobiB, Bif-
MOBIAHO A0 KniHiYHMX pekomergauin ESC [12], AMeprkaHCbKoi
JiabetnyHoi acouiauii (ADA) [24] Ta yHighikoBaHOTO KIiHIYHOTO
npotokony [8].

Nikapcbki 3acobu y dhapmakoTepanii naviexTis 3 IXC nepesi-
PWNW Ha CYMICHICTb, BU3HAYMBLLIM X MeTaboniaM Yepes cuctemy
CYP450 isohepmenTy 3A4. Bpaxysanu, L0 YacToTa NoTeHLil-
HWX B3aEMOZi Mix NikapCbkuMn 3acobamm Yepes Metaboniam
CYP450 isochbepmeHTy 3A4 NOPIBHSHO 3 iHLLIMMM i30dhepMeEHTaMm
CYP450 € BuwLoto [25]. 3a faHUMK HAYKOBUX KEPEN, BUKOPU-
cTaHHs 21 nikapcbkoro 3acoby i3 CYP450 isodhepmenty 3A4
crpuynHsEe B3aemogito nikapcbkux 3acobis [3]. i yac uporo
JOCNiMKEHHs OLHIOBanM BBEAEHHS =3 nikapCbkux 3acobiB i3
meTaboniamom yepes CYP450 izodepmeHTy 3A4 y nikapcbknx
npm3sHadeHHsX apmakoTepanii navieHTis 3 IXC i komopbigHmu
CTaHaMW B KOHTEKCTi IXHbOI CYMICHOCTI Ta 3a JaHUMM 3 iHCTPYKLN
LLIOJ0 BMKOPMCTaHHS! NikapCbkux 3acobis.

Bun3HaueHO 3B's13KKM CTaTi Ta NPUXWITBHOCTI [0 hapmakoTe-
panii nauieHTiB 3 IXC i komopOigHMMM CTaHaMu, a TaKoX Kirb-
KOCTi, CyMICHOCTi nikapCbkux 3acobiB, LLO BKITHOYEHi 4O cKnagy
NiKapCbKWX MPWU3HAY€eHb, BU3HAYEHNX MPOrarnuH y 3acTOCYBaHHi
paLioHanbHoT hapMakoTepanii 3 IPUXUMBHICTIO A0 MiKyBaHHS.

[ns poapaxyHKy CTaHAapTHOI MOXWGKM BUKOPUCTOBYBAIH

chopmyny:
SE=~(p(1-p)/n),

ne SE — cTaHgapTHa noxubka; p — nponopuis yCnilHUX
pesyneTatie y BUBIpLi; N — KinbkiCTb (hapmaLesTiB y BUGIpL.

Mpw pini gosipyoro iHtepaany Cl 95 % (p < 0,0001) pisHuuto
MOKa3HWKIB B3HAYar sk AOCTOBIPHY. [ins BU3HAYEHHS JOBIPYOrO
intepany Cl 95 % BukopucToByBanu dopmyny:

Cl = p £ Z x SEkopekuis,

[Ae p —BubipkoBa nponopuis, Z — 3Ha4YeHHs 47151 PiBHS JOBIpH
(ans C195 % Z = 1,96), SEkopekList — CkopuroBaHa ctaHgapTHa
noxuoka.

CepenHilt Bik NaLliEHTIB i CepeaHto KiNbKICTb NikapCbkux 3a-
cobiB y Npu3HaYeHil hapmakoTepanii Bu3Havanm 3a hopmyroro:

BIK 2" =1X
CepepHi = ,
(KinbKicTb) n

Ae Xi — Bik navuieHTa / KinbKicTb Nikapcbkux 3acobis y dap-
makoTepanii, N — 3arasibHa KinbKiCTb NaLieHTiB.

[ns BU3HaYeHHs! NPUXUIBHOCTI A0 NiKyBaHHS Y NaLieHTiB 3
IXC i komop6igHMMM cTaHamK 3AINCHUIN eKCNEPTU3Y 3arasbHoi
KinlbKOCTi nikapcbkux 3acobiB, ski NpuiMani y4yacHukn gocni-
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[PKeHHsI Nif vac BisuTy Ha kacdbeapy (1 Bi3WT) Ta nig Yac iHTeps'to
(2 BisuT), BUKOpUCTaBWU MeTop MARS-5 3a n'atnbanbHoro
Wwkanoto [26]. Hagani ctatuctniHo obpaxysanu 3B'si30K Mix
3aranbHO0 KifIbKICTHO Nikapcbkyx 3acobiB y npuaHayeHii dap-
MakoTepanii Ta MPUXUIBLHICTIO O NMiKyBaHHS y xBopux Ha IXC i3
komopBigHuMu cTaHamu. poaHaniayBanu posnoAin KinbkocTi
TabneTok, SKi MpuiAManu nawieHTu, mig Yac ABOX Bi3UTIB Ha
kadenpy, Ta NPUXMUNBHICTb 4O NMiKyBaHHS, KiNbKiCTb HEBIAMNO-
BiIHOCTeW Y NpU3HaYEHHsIX (3aranom 445 npusHavyeHb) 3a fo-
MOMOrOH0 TECTY BinkokcoHa (napHui t-TecT), 0CKinbKM KirnbKiCTb
TabneTok — Ge3nepepBHa 3MiHHa, ii BU3HAYaIM Kinbka pasis.
Kpim Toro, anst obpaxyHKy pisHULi Mix rpynamm npuxunbHAX
i HenpUXWNbHUX A0 NiKyBaHHS (3aranom) nig Yyac ABOX Bi3WTIB
Ha kadbeapy Bu3HaueHo kpuTepiit MaHHa-BiTHi (aHanor t-Tecty
ANS He3anexHux Bubipok).

3a gorioMoroto obpaxyHky ¥? (xi-kBaapaT) OKpeMO A7t KOKHO-
ro Bi3uTY Ha Kadpeapy BU3HAYEHO B3aEMO3B'SI3KN MK MPUXUTTBHI-
CTIO 0 NiKyBaHHS! Ta IMOBIPHOK) B3aEMOZIEHO TiKapChkiiX 3acO0iB,
MPUXUIBHICTIO 0 NiKyBaHHS Ta CTaTTIo Ha NiACTaBi 4aHuWX Lodo
npu3HayeHoi papmakotepanii navieHtam 3 IXC i komopbigHumu
cTaHamu, b6epy4m 10 yBarv MeTaboniam nikapcokix 3acobis vepes
CYP450 isopepmeHTy 3A4.

HakonuyeHHs1, KopuryBaHHs, cucTemaTisadito Ta Bidyanisa-
L{it0 OTPUMaHMX PE3YNLTaTIB 34iACHUIN B ENEKTPOHHUX Tabnmusx
Microsoft Office Excel. CTatucTuyHO pesynsrati onpautoBanm
3a gonomoroto nporpamn Statistica 13. BukopuctaHo metoam
PETPOCMEKTUBHOIO, CTAaTUCTUYHOTO, KIiHIKO-enigeMionoriyHoro,
yacToTHoro, ABC-, KOHTEHT-aHani3iB, MOPIBHSHHS, y3ararnbHEHHS.

JocnipxeHHs 30iiCHEHO 3 AOTPUMAaHHAM HOPM [enbCiH-
CbKOI AeknapaLlii BcecBiTHbOI MeanyHOi opraHisauii « ETWYHi
MPUHLMNWN MEOWYHUX JOCAiMKeHb 3a Y4acTio MOAWHM Y SKOCTI
o6’ekta pocnimkeHHs» (International Ethical Guidelines for
Biomedical Research Involving Human Subjects, 2016). Jo3sin
Ha 3AjiiCHeHHs JocnimKkeHHs Hapana Komicia 3 nuTaHb eTuku
npu Y «HawuioHanbHU HayKoBUIA LEHTP «IHCTUTYT Kapgionorii
im. akagemika M. [. Ctpaxecka» HAMH Ykpainu, npotokon
Ne 1-34 Big 26.12.2018 p.

PesyabTatin

[Ins BU3HaYeHHs YacTOTU BUKOPUCTAHHS MiKapChKuX 3aco-
GiB i BUOKpEMNEHHsT (hapMaLEBTUYHOI CKIA[O0BOI Y MaLlieHTIB
3 IXC i AlL gucninigemieto, ®I1, CH, U 2 tuny, XXH 3a cTpyk-
TYPOIO, KIMbKICTIO NikapCbkux 3acobiB Ta iXHbOK CYMICHICTHO
BifibpaHo MeaunyHi daHi 224 xBopux, 3 SKUX 25 % — XKiHKM
(cepepHin Bik — 65,15 + 9,60 poky), 75 % — 4onoBikW (cepepHin
Bik— 61,20 + 9,60 poky), 3giiicHeHo ABC-thapMakoeKOHOMIYHMI
aHanis.

BinokpemneHa hapmalieBTMYHa CKafoBa Aarna 3Mory 3'scy-
BaTW, LU0 NaLjieHTaM 3 aHTurinepTeH3nBHo Tepanieto (75,89 %
[CI95 % 75,89  0,03; p < 0,0001]) npr3Ha4eHo:

— brokatopu B-agpeHopeLenTopiB Y BigMOBIgHWX [03aX, L0
craHoBuno 30,36 % [Cl 95 % 30,36 £ 0,03; p < 0,0001] 3 yciei
KOropTy NawlieHTiB;

— iHriBITOPW aHriOTEH3MHNEPETBOPIOBANbLHOMO (hePMEHTY
(IAN®) — 74,11 % [Cl 95 % 74,11 + 0,03; p < 0,0001] 3 yciei
KOropTM NawlieHTiB;

— bnokatopm peLenTopis aHrioteHauHy Il (BPA) 13,39 % [CI
95 % 13,39 £ 0,02; p < 0,0001] 3 yciei koropTi NaLieHTiB;

— brnokatopy kanbuieux kaHanis (bKK) 6,7 % [Cl 95 %
6,70 £ 0,02; p < 0,0001] 3 yciei KoropTu NaLieHTIB;

— [iypeTuky 6e3 aHTaroHicTiB MiHepanoKopTUKOIgHMX peLien-
Topis (AMP) 17,86 % [CI 95 % 17,86 % 0,02; p < 0,0001].

Kpim Toro, BpaxoBaHo, LU0 naLlieHTu 3 agucninigemieto ta IXC
OTPUMYBaNM rinoninigemiyHy Tepanito, iM NPU3Ha4YeHo CTaTWHM
-95,54 % [CI 95 % 95,54 + 0,01; p < 0,0001]:

—atopsactatuH— 75,89 % [C1 95 % 75,89 + 0,03; p < 0,0001];

— cumBactatuH — 0,89 % [C1 95 % 0,89 £ 0,01; p < 0,0001];

—poasysacTatuH— 18,75 % [C1 95 % 18,75+ 0,03; p < 0,0001].

BcTaHoBneHo, LU0 y naLieHTiB npy NOPYLLEHHSIX CepLieBOro
putmy (24,55 % [Cl 95 % 24,55 + 0,03; p < 0,0001]) BUKOPUCTO-
ByBaIM:

— bnokatopu B-agpeHopeuentopis — 10,27 % [Cl 95 %
10,27 £ 0,02; p < 0,0001];

— aHTUapUTMIYHI nikapcbki 3acobu (amiopapoH) —4,91 % [Cl
95 % 4,91 £0,01; p <0,0001].

MNauienTn 3 cepueBoto HepocTarthicTo (28,13 % [Cl 95 %
28,13+ 0,03; p < 0,0001]) npuitmanu, kpim aiypetukis, AMP:

— cnipoHonakToH — 9,38 % [C1 95 % 9,38 £ 0,02; p < 0,0001];

—ennepeHoH — 17,41 % [C1 95 % 17,41 + 0,03; p < 0,0001].

Bcranosumu, wo 96,43 % [C1 95 % 96,43+ 0,01; p < 0,0001]
nauieHTiB NPU3HaA4YeHO aHTUTPOMOOLIMTApHY Tepanito:

— kucnoty auetuncaniuunosy (ACK) — 92,41 % [Cl 95 %
92,41 £ 0,02; p < 0,0001];

— knonigorpenb — 34,38 % [C1 95 % 34,38 £ 0,03; p < 0,0001];

— Tikarpenon — 32,14 % [Cl 95 % 32,14 £ 0,03; p < 0,0001].

MNauieHTam i3 JOCnimKeHOI KOropTW NPU3HAYEHO TaKoX Mo-
[OBiliHY @aHTUTPOMOOLMTApHY Tepanito:

— ACK 3 knonigorpenem — 30,36 % [CI 95 % 30,36 + 0,03;
p < 0,0001];

— ACK 3 tukarpenonom — 31,25 % [CI 95 % 31,25 £ 0,03;
p < 0,0001];

aHTuKoarynsHTHy Tepanito — 4,91 % [Cl 95 % 4,91 £ 0,01;
p < 0,0001]:

— BapdhapuH — 4,46 % [Cl1 95 % 4,91 £ 0,01; p < 0,0001];

— npsiMi opanbHi aHTukoarynsHtv (MOAK) (puBapokcabaH,
pabiratpaH) — 2,26 % [Cl 95 % 2,26 + 0,01; p < 0,0001].

3asHaunmo, wo nig yac 3gincHeHHs EUROASPIRE V
(2017-2018 pp.) MOAK Tinbkn noyanu 3'aBnsTUCS Ha BITYN3HS-
HOMY (papMaLieBTUHOMY PUHKY, i iX Malke He BUKOPUCTOBYBAIH
B KIiHiYHin npakTuui. 3adikcoBaHo npnaHadeHHs (12,95 % [Cl
95 % 12,95 + 0,02; p < 0,0001]) aHTMaHriHaNbHKX NikapCbKuX
3acobis, nepeBaxHo i3ocopbigy auHitpaty (10,27 % [Cl 95 %
4,91+0,02; p <0,0001]), siKi BUKOPUCTOBYIOTb 3@ HEODXIAHOCTI
y xBopux Ha IXC nepen ¢isnyHMMM HaBaHTaXeHHSIMU, CTpe-
COBMMM cuTyauismn abo sk 3acid «LUBKUAKOI 4OMOMOrUY Npu
Hanagax cteHokapgii [8].

Bw3HaueHo koropTy navieHTiB, siki oAepyBanm MetaboniuHy
Tepanito (23,21 % [C1 95 % 23,21 £ 0,03; p < 0,0001]), nepeBax-
HO TpUMeTasuauH (22,77 % [Cl 95 % 22,77 £ 0,03; p < 0,0001])
(puc. 1).

BcraHosunu, wo 19,64 % [C1 95 % 19,64 £ 0,03; p < 0,0001]
naujieHTam i3 cynyTHiM LI 2 Tuny npusHaveHo rinormikemivHy
Tepanito:
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Puc. 2. CTpyKTypa AikapcbKWx npuaHadeHb naujeHtam 3 IXC i cynytHim LA 2 TMny 3a 4acToTor BUKOPMUCTAHHSA AiKapCbKux 3ac0obiB.

— GiryaHign (metdopmi) — 6,70 % [Cl 95 % 6,70 £ 0,02;
p <0,0001];

— noxigHi cynbconinceqoBuHn — 2,23 % [C195 % 2,23 £ 0,01;
p < 0,0001] (puc. 2).

3a pesynbratamu aHanisy KinbkoCTi NikapCbkux 3acobis
y npu3HayeHin capmakotepanii nauieHtis 3 IXC i komopbia-
HUMK cTaHamm, BcTaHoBumn: 98,21 % [Cl 95 % 98,21 + 0,01;
p < 0,0001] ykpaiHCbKIX NaLieHTiB npuimany 24 Tabnetok Ha
po0by; ue ctaHoBuno 76,47 % [Cl 95 % 76,47 + 0,03; p < 0,0001]

JOCMiMKEHOT KOropTy nawieHTiB nig Yac NepLuoro Bi3WUTY Ha Ka-
theapy Ta CBIZUNTL NPO HAsIBHICTb Noninparmaaii B NikapCbkux
MPU3HAYEHHSIX.

3 ornsgy Ha HeBIAMOBIAHICTL 3aKOHY HOPMasbHOMO Po3ro-
Jiny OaHUX LWOAO KinbKoCTi nikapcbkux 3acobis, ki nauieHTy
npuiAManu, 4S8 OLHIOBAHHS CTATUCTUYHOI 3HAYYLLOCTI PisHML
3a KiNbKIiCTHO MpM3HaYeHX Nikapcbkux 3acobiB Mix ABOMA 3B'S-
3aHMMM BMOIpKaMM BUKOPUCTAHO HenapaMeTpuyHuin TecT Bin-
KokcoHa. [1ns Liboro 06paxoBaHO HenapaMeTpPUYHIIA eKBIBaNEHT
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Puc. 4. TeHAeHLji 3a KiAbKICTIO NPUIHATUX AiKapcbKKx 3aco6iB XBopuMU Ha IXC i cynyTHi AT, aucainiaemito, I, CH, LA 2 tuny, XXH nicas

npu3HaJyeHoi dapmakotepanii.

t-kputepito Signed Rank (Sig.). BctaHoeneHo, wo Sig. < 0,05.
Pesynbratit cBig4aTh NPO BiAXMMNEHHS Bif 3aKOHY HOPManbHOro
po3roginy, TOMy Hagani BUKOPUCTAHO HenapameTpuiHui TecT
OLLiHIOBaHHS! |BOX 3B'si3aHNX BUBIPOK (1 BM3HAYEHHS — NepLLni
Bi3UT, 2 BUMIPIOBAHHS — [PYIUA Bi3WUT), BPAXOBYIOUM OJHAKOBY
KOropTy NauieHTiB nig yac Bi3nTiB Ha kadpeapy, — TecT BinkokcoHa
(aHanor napHoro t-Tecty).

BcraHoBneHo Z-3HaueHHst (Z = -8,112), Lo Bkasye Ha Benu-
YMHY Pi3HULI MK ABOMA BUBIpKaMu y CTaHOAPTHUX OAMHWLIAX.
HeraTuBHMI 3HaK CBIig4MTb, WO AaHi, OTPUMaHi Ha 2 Bi3uTi, iMo-
BiPHO, HVXM, HiK Ha 1 BiawTi. KpiM TOro, BCTAHOBNEHO P-3Ha4EHHS
(p=4,99 x 10"%), o BKA3ye Ha CTATUCTUYHO 3HAYYLLY PI3HWLIKO

Ta CBigYUTb NPO BiACYTHICTb BUNAAKOBOCTI, CTAaTUCTUYHY 3HAYY-
LLCTb Pi3HWLLI M MPUAOMOM KinbKOCTI MikapCbKux 3acobiB mifg
yac nepLLOro Ta Apyroro BisuTiB navieHTiB 3 IXC i komopbigHnmm
CcTaHamw Ha kadeapy.

OTxe, KinbKiCTb Nikapcbkix 3acobiB y dhapmakotepanii na-
uienTi 3 IXC i komopBigHUMK CTaHaMK 3HAYHO 3MiHUNACs Mix
[BOMa Bi3UTamm Ha kadbeapy. BctaHosneHe 3HayeHHs Z (-8,112)
NATBEPMXYE, LIO Mif Yac 2 Bi3WTy KinbKiCTb Nikapcbkux 3acobiB
y NpU3HaYeHin hapmakoTtepanii aMeHwunack. Lle nigrBepmxye
rinoTesy Npo AMHAMIKy 3MEHLUEHHS KifbKOCTi NPUAHATUX Mi-
kapCbkix 3acobiB 3 Yacom y xBopwx Ha IXC i3 komop6igHMK
cTaHamu (puc. 3).
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Tabaunuga 1. BiaAnoBiAHICTb NPKU3HAUEHb KAIHIYHM NPOTOKOAAM, AO3yBaHHHO, CyMICHOCTI AlkapCbKux 3ac00iB 3 ypaxyBaHHsIM MeTaboAi3My

uepes CYP450 isopepmenty 3A4

HeBignoBigHicTb y chapmakoTepanii naujieHTis 3 IXC i komop6igHMMK cTaHamm Kinbkictb Kinbkictb
HeBiANOBIAHOCTEN, | HeBiANOBIAHOCTEWN,
1 Bi3uT, % 2 Bi3uT, %

[Mpu3HayeHHs, Lo cynepeyatb KMiHiYHUM NpOTOoKonam 4,02 4,98

[o3u nikapcbkux 3acobiB, siki BABiYI NepeBLLYIOTb MakCUManbHi 4060Bi 403K 3,13 4,07

[o3u nikapcbkix 3acobiB, BBii MEHLLI 3@ NOYaTKOBI TepaneBTUYHi o3un Ans iAM®, BPA 9,82 7,24

[o3u nikapcbkux 3acobiB, BOBiYi MEHLUI 3a NOYATKOBI TepaneBTUYHi fo3n ans AMP 18,75 6,33

CymicHicTb nikapcbkux 3acobi, nos's3aHa 3 MeTaborniamMom yepes CYP450 isochepmenTy 3A4 28,13 18,55

3aranom 63,85 4117

[ocToBipHO NiATBEPMKEHO PI3HNLLO 33 KINbKICTHO MPUAHATUX
nikapcbkux 3acobiB y nNpuaHayeHin dapmakotepanii nawieHTis
3 IXC i komopbigHMMK cTaHamu, BU3HAYeHO TEHAEHLio Ao
3MEHLUEHHS KiNIbKOCTi MPUIAHATUX NiKapcbkux 3acobiB 3 ya-
com. OTpumaHi pesynsTati MOXHa NOSICHATW moninparMasieto
nikapcbkyX Npu3HayeHsb y hapmakotepanii (puc. 4). TeHpeHuii 1o
3MEHILLIEHHS! KiNTbKOCTi MPUAHATUX NiKapcbkux 3acobiB, iIMOBIpHO,
MOB'AA3aHi 3 CoLjianbHO-EKOHOMIYHMM CTaTyCoOM XBOpuX Ha IXC i3
KOMOPOBIAHMM CTaHaMM, HU3BbKOK MPUXUIBHICTIO 0 NiKYBaHHS,
HEOO0CTaTHIM KOMNIAagEHCOM MiX MikapsiMu, naieHTamu Ta doap-
maLeBTamu.

Buikopuctanm kputepint ManHa—BiTHi (U) (t-TecT ans Hesa-
NexHUX BUBIPOK) AN NEPEBIPKM PI3HNLL MK 3B'I3KOM KirbKOCTi
NPUAHATUX NiKapcbkux 3acobiB y apmakoTepanii XBopux Ha
IXC, rpynamu nawjieHTis, npuxunbHuX (rpyna 1) 4o NikyBaHHs Ta
6e3 NpuxmnbHOCTI A0 NikyBaHHs (rpyna 2). BctaHoBMEHO, WO
Ans rpynu 1 (MpuxurbHi 4O NiKyBaHHS) Cyma paHriB CTaHOBWNA
10,460; poamip Bubipk (NNN) nauieHTis — 105. [ins rpynm 2
cyma paHris cTaHoBuna 14,740; poamip Bubipku — 119. Cratuc-
TuKa kputepito U — 4,895; Z-3HaueHHs = -2,793 (6e3 nonpasku),
cKopuroBaHe Z-3HaueHHs = -2,844. PiseHb 3HauywwocTi (p) bes
nonpasku — 0,0052, 3 nonpaskoto — 0,0045.

HeraTtugHi 3HaueHHs Z (-2,793 i -2,844) cBigyaTb, LU0 po3no-
Jin'y rpyni 1 (MpUXubHI O NiKyBaHHSA) 3MiLleHwiA y Gik rpynm 2
(HenpuxunbHi 8o nikyBaHHs). Lii pesynisrati, iMOBIPHO, BKasytoTb
Ha iHLLIe «MONOXEHHs» 3Ha4eHb (Hanpuknag, MegiaHa Moxe OyTu
HVX400 aB0 BULLIOKO) Y rpyni MPUXUITBHIX O JiKyBaHHS! NaLeHTIB.

BcTaHoBneHi piBHI 3HauyLWOCTi (p-3HAYEHHS) MeHLi 3a
CTaHAapTHUIA nopir 3HayeHsb (0,05), Lo Bkasye Ha PisHULIO MiX
rpynamm cTaTucTUuHoi 3HauyLocTi: 6e3 nonpasku p = 0,0052,
3 nonpaskoto — p = 0,0045. Llj BigmiHHOCTI 30epiratoTbCs HaBITh
3 ypaxyBaHHAM BUMNPABIEHHS HA MOXIMBI MOPYLUEHHS YMOB
TECTY.

OTxe, HyrnboBy rinoTesy (Npo PiBHICTb PO3NOAINY KifbKOCT
MPUIAHATYX NiKapCbkux 3acobiB) Bigxununun. PesynstaTi BKasy-
t0Tb, LLIO TPYNM (MPUXWITBHUX | HEMPUXWITBHUX A0 JiKYBaHHS) [ilic-
HO PI3HATLCA 3a KINbKICTIO BUKOPUCTaHMX Nikapcbkux 3acobis Ha
Apyromy BiauTi. OTpuMaHi pesyrnsTaTit MOXHa MOSICHUTY PI3HULIEO
npuAMaHHS Nikapcbkux 3acobiB 3a KiNbKICTHO B KOrOPTi NPUXMITb-
HUX o hapmakoTepanii IXC Ta HenpuxunbHUX Ao Hei (puc. 5).

Y pesynbrati aHanisy apmakotepanii nauieHTis 3 IXC
i KOMOPOIAHUMK CTaHaMK BU3HAYEHO, WO B OOCHIMKEHHI

EUROASPIRE V noka3saHo noninparmasito B fikapCbkux NpuaHa-
YEHHSIX Ta IMOBIPHY HEAOCTATHIO MPUXMIBHICTL A0 NikyBaHHS Al
LA 2 twny [9,10,11,20,21,22).

BpaxoBytoun HaBegdeHi JaHi Ta pesynbsratii PETPOCNEeKTHB-
HOrO, YaCTOTHOTO | KOHTEHT-aHani3iB, NpoaHanidyBanm Mikapchbki
MPW3HaYEHHS 3a CKIagoM i LiNbOBUM BUKOPUCTAHHSM [03YBaH-
HS1 Nnikapcbkux 3acobiB. BraHaveHo BignoBIgHICTL 403yBaHHIO
[6,8,14,24], cymicHiCcTb nikapcbkux 3acobiB, IO BpaXoBye
meTaboniam yepes cuctemy CYP450 isodepmenty 3A4, 3a
IHCTPYKLISIMU LLIOAO BUKOpUCTaHHS (mabn. 1), daHumu Ynpas-
NiHHA 3 CaHITapHOrO Harnsagy 3a SKICT Xap4yoBUX NPOAYKTIB
i megukameHTiBa FDA [27]. BuokpemneHo npusHaveHHs AMP,
IAM®, BPA, ski BOBiYi MEHLUI 32 NOYATKOBI TEpPaNeBTUYHI 403K
y chapmakoTepanii naLieHTis 3 rinepToHiyHot xBopoboto Il Ta lll
cTagin abo BaBivi BinbLui 3a MakcumareHy 40BOBY 03y, LLIO MOXe
CMPWYMHATI HECTIPUATAMBI HacTigku [12].

Pesynbrati aHanisy hapmakoTepanii naujexTis 3 IXC i komop-
OigHMMM cTaHaMK Nokasanu: nig Yac nepLuoro BisuTy y 63,85 %
[Cl 95 % 63,85 £+ 0,01; p < 0,0001] xBOpUX Ta Mig Yac Apyroro
Bi3uTY (iHTepB'l0 Ha kadbeapi kapaionorii) y 41,17 % [Cl 95 %
41,17 £ 0,03; p < 0,0001] nawjeHTiB BUSIBNEHO NPU3HAYEHHS HE-
cyMmicHWX BHacnigok meTaboniamy yepes CYP450 isohepmeHTy
3A4 nikapcbknx 3acobiB y nikapcbkux pekomenpauisx. Kpim
TOr0, BUSIBMEHO MOMWITKW (HEBIAMOBIAHOCTI) AO3YBaHHS Mikap-
Cbkux 3acobiB. Pa3om i3 TuM, 3adhikCoOBaHO NO3UTUBHY AMHAMIKY
BUKOPUCTaHHS LiinbOBKX 103 NikapCbkix 3aco0iB Nicns KopekLii
thapmakoTepanii cniBpobiTHUKaMm kadbeapy kapgionorii.

PesynbTaTii BUKOPUCTaHHS KpUTEPItO X2 715 NEPLLOrO Bi3uTY:
cTatuctuka — x2= 1,82, ctyniHb ceoboau — df = 1, p-3HaueH-
Ha = 0,1772. OuikyBaHi 4acTOTM B3aEMO3B'A3KIB 3 IMOBIPHOIO
B3aeMOZi€r0 Nikapcbkux 3acobiB BHAcNigok meTaboniamy yepe3s
CYP450 isodpepmenTy 3A4 (ans rpynn 1 Ta rpymm 2):

- I'pyna 1, B3aemogis 0: 85,53;

- I'pyna 1, B3aemopist 1: 33,47;

—pyna 2, Bsaemogis 0: 75,47,

—pyna 2, B3aemogis 1: 29,53.

BcTaHoBneHo, Lo npw pieHi 3HauyLwocTi a = 0,05, p-3HaueH-
Hs (0,1772) binbLue 3a a. Lle cBigunTb, IO HEMaE CTAaTUCTUYHO
3HaYYLLOro 3B’A3KY MiX 3araribHOK MPUXUIBLHICTIO [0 (apMa-
KoTepanii Ta HasBHICTIO B3aeMOAii BHacnigok metaboniamy
nikapcekux 3acobie yepes CYP450 isoepmenty 3A4 nig yac
NepLUOro BI3NTY.
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Puc. 6. Aiarpama po3maxy MOMUAOK y PELLENTax MiA Yac Bi3UTIB Ha KaheApy NALIEHTIB i3 KOrOPTU AOCAIAKEHHS.

OpHak pesynbTaTv aHanisy 3a AONOMOrok KpUTepito X2 Ans
Apyroro BiauTy Aewo BipisHatoTbes: X2 = 3,97, df = 1, p-3Ha-
yeHHs = 0,0462. OuikyBaHi 4YaCTOTU B3aEMO3B'SA3KIB 3 IMOBIPHOH
B3aEMOi€t0 NMikapcbkmx 3acobiB BHACMiZOK MeTaboniamy Yepes
CYP450 izodhepmeHTy 3A4:

—Tpyna 1, Bsaemogisi 0: 100,41;

- I'pyna 1, B3aemopist 1: 18,59;

- I'pyna 2, B3aemogisi 0: 88,59;

—pyna 2, Bsaemogis 1: 16,41.

OTxe, npu piBHi 3HauyLocTi a = 0,05, p-3HayeHHs (0,0462)
MeHLUe 3a 0. Lle gae nigctasw BigxwauTi HynboBy rinotesy. [o-
CTOBIPHO MiATBEPIYKEHO 3B'A30K MiX 3aranbHO0 MPUXWITBHICTHO
Ao chapmakotepanii B nauieHTiB 3 IXC i komopbigHummu cTaHamu
Ta HasIBHICTIO B3aeMogi nikapcbkiux 3acobiB BHACiA0K MeTabo-
nismy yepes CYP450 isodbepmeHTy 3A4 nig vac gpyroro BiauTy
(x2=3,97, df = 1, p-3HaueHHs = 0,0462).

BiporigHo nigTBEpmKEHO TaKOK B3AEMO3B 30K MiX MPUXUITBHI-
CTI0 0 (hapmakoTepanii xBopyx Ha IXC i3 komop6igHMKM CTaHamm
Tacrarmo: X2 =5,734, df =1 (gnsa rpyn yonosikis i xiHok), p=0,0167.

OTxe, p-3Ha4eHHs1 MEHLLIe 3a CTaHAAPTHMIA PIBEHb 3HAYYLLOCTI
(a=0,05), a oTKe BiZXWUMEHO HyrbOBY riNOTE3Y Ta JOCTOBIPHO Mid-
TBEPIKEHO B3AEMO3B 30K MK MPUXUNBHICTHO 40 chapmakoTepanii
nauiexTis 3 IXC, komopbigHumK cTaHamu i ctatTio. Pesynbrati
BKa3ytoTb Ha GiNbLUMIA PiBEHb MPUXMIBHOCTI 40 NpU3HaYeHoi dap-
Makotepanii y 4onosikiB (55 %), Hix y xiHOK (45 %). Lii paHi po-
LinbHO BUKOpUCTATH Nif Yac po3pobku Mporpam, CpsiMOBaHMX Ha
MiABULLIEHHS NPMXWIBHOCTI 40 NiKyBaHHS 3aNeXHO Bif CTaTi (puc. 5).

Pesynerati TecTy BinkokcoHa gakoTh iHhopmMaLito npo Te,
YN € CTATUCTUYHO 3HAYYLLIOK PI3HWLSA MiX KinbKICTHO HeBigno-
BigHocTel nig yac 1 2 BiauTiB. Yncno (49) Bkasye Ha KinbKicTb
cnocTepexeHb (nauieHTiB abo BisuTiB), Ans skux obpaxoBaHo
KinbKicTb HeBianoBigHoCTeN Ha 000X BisWTaXx.
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OTpumaHwit BiCOTOK crioctepexens (36,73 %), Ans akux
3achikCOBAHO Pi3HNLIIO MiX HEBIAMOBIAHOCTAMM Ha 1 Ta 2 BisuTi
(Hanpuknag, Konu KinbKicTb HEBIANOBIAHOCTEN Mif Yac 2 BisnTy
Binblwa abo meHLa, HiX nig Yac 1), cBigYUTbL MPO piBEHb Ba-
piaTMBHOCTI AaHuX. 3HauveHHs Z-ctatuctuku (1,71) gns Tecty
BinkokcoHa BKkasye, Hackinbkv BEMWKOIO € PI3HULIS MK NapHUMI
3HaYEHHSIMM, 110r0 BUKOPUCTOBYHOTb [J151 BU3HAYEHHS! BIOXWMEHHS
Pi3HMLi Bi HYNbOBOI fNOTE3MW (PI3HALA MiX Bi3UTamMu JOPIBHIOE
HyIt0). Yum Ginblue 3HauYeHHs Z, TuM GinbLue BYpaxeHa PisHNLS
MDD nokasHukamu. BctaHosneHe p-3HadeHHs (0,086), Lwo oviHioe
iMOBIPHICTb Pi3HML}i MiX Bi3UTaMu, CBIAYMTb: PI3HULA MK KITbKICTHO
HeBiznosigHocTen nig yac 112 BiswTiB He € CTATUCTUYHO 3HAYYLLIOK
(Npw piBHi 3HauywocTi 0,05), @ A4Ns NATBEPIKEHHS CTAaTUCTUY-
HOI 3HAUYLLIOCTi 3a3BKYali BUKOPUCTOBYOTL piBeHb 0,05. OTxe,
[OCTOBIPHO He NiATBEPIYKEHO B3AEMO3B'A30K MK MPUXUIBHICTIO
[0 tapmakotepanii naujeHTis 3 IXC i komopbigHumMm ctaHamu
Ta KirbKiCTIO HEBIAMOBIAHOCTEN Y (hapMakoTepanii. Z-3Ha4eHHs
(1,71) Takox LOCTOBIPHO HE MIATBEPMKYE Pi3HULIO MiX BidUTamm
Ha kadbepy, L0 BKa3ye Ha MMOBIPHICTb Ti BUNAAKOBOCTI.

OTxe, BpaxoBytoumn p-3HadeHHs (0,086), HynboBy rinoTesy
He BiOXWNEHO, LU0 BKa3ye Ha OfHAKOBY KinbKiCTb HeBiAnoB.ia-
HOCTell y npu3HayeHin dapmakotepanii nauieHtam 3 IXC i
KOMOpPOigHMMM CTaHaMK B cepeaHboMy mifg yac 1 i 2 BisuTiB.
BigTak, Hemae QOCTaTHIX NiACTaB Ans CTBEPMKEHHS, LLO KiNbKICTb
HEBIOMOBIAHOCTEN Y NpU3HAYeHin hapmakoTepanii 3viHunacs
MiX BisuTamu. Taki pesynstati He BMAUHYIU Ha NPUXMIBHICTb
[0 NikyBaHHs (puc. 6).

06roBopeHHA

3ayBaxuMmOo, L0 MU He AOCTIIKyBan CyMIiCHICTb NikapCbkix
3acobiB y hapmakoTepanii nauieHTis 3 IXC yepes metaboniam
iHwwux i3ochepmerTiB CYP450. Taki pesynsratit CnoCTepexeH-
H$1, IMOBIPHO, MOXYTb BMNMBATK Ha ePEKTUBHICTb abo BigMOBY
nauieHTiB Bif Mpu3Ha4eHoi hapmakoTepanii, BHACMIZOK YOro
BUHWKAE HEOCTAaTHIl KOMMNAEHC MiX NaLieHTamu, nikapsamu Ta
thapmavestamu [9,10,11,20,21,22]. BignosigHo, BapTiCTb Niky-
BaHHS HACMiKiB HEKOPEKTHOT hapMakoTepanii Ta BUKOPUCTaHHS
HECyMiCHUX NikapCbkix 3acoBiB 36inbLIYETHCS.

BusHayeHa dapmaueBTUYHa cknagoBa y Nikapcbkux
NpU3HaYeHHAX i HAaCTYMHWIA aHani3 dhapmakoTepanii navieHTiB
3 IXC i komopbigHumn cTaHamy 3a CKnagoM, KibKiCTio Ta
[03YyBaHHAM JikapCbkux 3acobiB Aanu 3Mory BCTaHOBWTH,
LLO MOLMpeHiCTb noninparmagii craHosuna 76,47 % [Cl 95 %
76,47 £ 0,03; p < 0,0001] y pocnigxeHit koropTi nig vac BisuTiB
Ha kadeapy kapgionorii. [JoBegeHo, WO NOWMPEHICTb noni-
nparmasii 3pocTae 3 Bikom [28,29] i 3anexuTb Bif CKNagHOCTI
nikapCbKMX NpuaHayeHb (komopbigHux cTaHiB nauieHTis 3 IXC,
SKUM MpU3HaYeHo hapmakoTepanito) [2]. 3rigHo 3 pesynbra-
Tamu gocnimxkenHst, xeopi Ha IXC mamv cynyTHi Al (75,89 %),
pucninigemito (14,29 %), @M (9,38 %), CH (35,71 %), LA 2
Tuny (21,43 %), XXH (3,57 %). OTxe, BNKOPUCTOBYBanM
nepeBaxHO CKNagHy NikyearnbHy Mogernb y dapmakotepanii
naLieHTiB, WO NOSICHIOE MOLUMPEHICTb noninparmasii y gocni-
oxenHi EUROASPIRE V — 76,47 % [Cl 95 % 76,47 + 0,03;
p <0,0001]. ins po3B’si3aHHS LIMX NUTaHb Y KNiHIYHUX PEKOMEH-
pauiax ESC [6,12,13,14,15], AHA[7], ADA [24] HaronoLLeHo Ha

npW3HaveHHi ikcoBaHMx komBiHaLlil Nikapcbknx 3acobiB Ans
3MEHLLEHHS KinbKocTi TabrneTok Ha oguH npuiom. Lle cnpusitume
MOKpaLLEHHI0 NPUXMUIBHOCTI 40 NiKYBaHHS, @ TaKOX 3HUXKEHHIO
PU3NKY PELMONBHUX CEPLEBO-CYANHHUX MOAINA i 3aranbHOi
CMEPTHOCTI Nif Yac BTOPUHHOT NpoghinakTuki y xeopux Ha IXC
i3 koMopbigHuMmM cTaHamu [30,31].

[ocToBipHO NiATBEPAXEHO AWHAMIKY LLOAO 3MEHLUEHHS
KinbKOCTi MPUMHATMX NiKapCbkux 3acobiB 3 YacoM y XBOPWX
Ha IXC i3 komopbigHumMu cTaHamm (Z = -8,112), L0 KOperioe 3
pesynbratamn o6cepsaLinHux gocnimkeHs EUROASPIRE V
i cBiguMTL Npo BnnwmB cTarti (X2 = 5,734, df = 1 (ans rpyn
yorosikiB Ta xiHok), p = 0,0167), couianbHO-eKOHOMI4YHOTO
cTatycy, TPUBOrU, Aenpecii TOLLO Ha NPUXMUNLHICTb A0 NMiKyBaH-
Hs[9,10,11,20,21,22]. Y ubOMy AOCRIDKEHHI HE BUBYANM BNAWB
coLianbHO-eKOHOMIYHMX dhaKkTopiB, TPMBOIW, AENPECIT Ta IHLWINX
dhakTopiB, ane AOCTOBIPHO MIATBEPLKEHO HEraTUBHWIA BNANB
noninparmasii Ha NPUXMNbHICTb A0 NikyBaHHs (x2 = 3,97, df =1,
p-3HaveHHs = 0,0462).

BinokpemneHi npuaHadeHHs AMP, IAM®, BPA, siki Bogidi meH-
LUi 32 NOYaTKOBI TepaneBTWYHI 403K y dhapmakoTepanii naLieHTiB
3 rinepToHiyHoto xBopoboto Il Ta Il cTagiin abo BaABivi GinbLui 3a
MakcumanbHy fobosy fosy (9,05 %), BnmBaTb Ha 3HIKEHHS
eeKTUBHOCTI hapmakoTepanii. Lie, iMOBipHO, MOXe Np13BOanTM
[0 3MEHLLEHHS NPUXUIBHOCTI [0 NiKyBaHHS. 3ayBaXvMo, LU0 B
niKapCbKUX NPU3HaYEeHHSX BiAOKPEMMIOBANU JO3yBaHHS fikap-
CbkyIX 3aC0BIB, SIKi HEMOXITMBO MOAINUTY B AOMALLHIX yMOBAX, i L
TaKOX MOXE CMPUYMHSITI HE3PYUHICTb BUKOPUCTaHHS NiKapChKUX
3acobiB, Haaani — BigMoBY Bif dhapmakoTepanii. Came Lji hakTopm
BMAMBY Ha NPUXMMBHICTb 0 NiKyBaHHS Y LibOMY JOCAiIXeHHI He
OLliHIOBanu.

Pesynsrati aHaniay iHLWWMX JOCTIMKEHb CYMICHOCTI nikap-
CbKMX 3acoBiB y NiKapCbknX MPU3HAYEHHSX MOKa3anmu 3Ha4HO
BULLY (79 %) 4acToTy BUHWKHEHHS MOTEHLIIMHOI B3aemogii Ni-
Kapcbkux 3acobiB Yepe3 MeTaboniaM KITH4OBOrO i30hepMeHTy
CYP450 3A4 [32] nopiBHSHO 3 iHLWMMYU i3odpepmeHTamm CYP450
BHACNIAOK MeTaboniamy GinbLUOi YaCTWHM NiKapCbkux 3acobiB
yepes Liel i3opepMeHT uutoxpomy [3].

Pe3ynbtaTi nepeBipky nikapcbknx 3acobiB y 445 nikapcbkux
MPU3HAYEHHSIX Ha CyMICHICTb, BpPaxoBytuM MeTaboniam yepes
CYP450 isopepmenty 3A4, y pocnimkeHHi EUROASPIRE V
(ykpaiHCbKa KoropTa nmawieHTiB) cBigyaTh, WO LM NoKasHuKam
He MpuaINeHo HanexHoi year. Lle nigTeepmkeHo JOCTOBIPHUM
3B'A3KOM MPUXWUIBHOCTI A0 NiKyBaHHS Ta HAsiBHOCTI B3aemogil
nikapcbkux 3acobiB BHacnigok metaboniamy yepes CYP450
i3ochepmeHTy 3A4 nig Yac apyroro BisuTy nauieHTis (x2 = 3,97,
df =1, p-3HaueHHs = 0,0462). Lli nuTaHHs € akTyanbHAMM B MiX-
HaAPOAHIN KNiHIYHIA NpakTMLi Woao 6e3ne4HOr0 BUKOPUCTaHHS!
nikapcbkux 3acobiB y hapmakotepanii navjeHTis 3 IXC i komop-
GigHumK cTaHamu [3,4,5].

lNepeBipka 445 nikapcbknx NpU3Ha4YeHb Ha CYMICHICTb
nikapcbKMx 3acobiB Ta BCTAHOBNEHa OIHAKOBA KiNbKICTb HEBIA-
MOBIAHOCTEN LLOAO B3aEMOi NikapChbkux 3acobiB, BPaxXoByHUM
MeTaboniam yepe3 CYP450 isochepmeHTy 3A4, y npuaHadeHiit
thapmakotepanii nauieHtam 3 IXC i komopbigHMK cTaHamm B
cepenHbomy nigvac 1 1a 2 sisutis (Z=1,71; p = 0,086) npusep-
TaKTb YBary B KOHTEKCTi 3aCTOCYBaHHS NPUHLIMIB paLlioHanbHOI
(hapmakoTepanii B KNiHIYHiA NpakTuLi.
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[MopyLueHi nuTaHHs NOTpedytoTb PO3PODKM Ta BNPOBAMKEHHS
MEBHUX MEXaHi3MiB i3 6e3ne4HOro BUKOPUCTAHHS NMiKapCbKuX
3acobiB Ta BKMKYEHHs (hapMaLeBTiB 40 CKnaay MynsTuancLm-
MAiHApPHUX KOMaHZ Yy 3aKknagax OXOPOHW 30OPOB’S 3 HACTYMHUM
PO3BUTKOM MIKXNPOECinHOI B3aemopii.

BucHoBKH

1.'Y BOCTIiKeHil KOropTi MaLieHTIB BUSHAYEHO MOLLMPEHICTb
noninparmasii— 76,47 % [Cl 95 % 76,47 + 0,03; p < 0,0001]. Mosc-
HIOEMO Lie BUKOPUCTaHHSM NepeBaxHO CKIaHOI NikyBarnbHOi Mo-
Jeni y apmakotepanii naviexTis 3 1XC i komopBigHUMu cTaHamm.

2. [locTOBIpHO MIATBEPIKEHO 3B'A30K MiX 3aranbHO0 npu-
XWnbHICTI0 40 thapmakoTepanii nauieHTis 3 IXC i komopBigHumm
CTaHaMM Ta HasiBHICTHO B3aeMOii NikapCbkix 3acobis BHACNiAoK
metaboniamy yepes CYP450 isodepmeHTy 3A4 nig yac gpyroro
BisuTy (% = 3,97, df = 1, p-3HaueHHs = 0,0462). BusiBneHa nosu-
TUBHA JVHAMIKa Yy BUKOPUCTaHHI LIiNbOBUX 03 NMiKapCbKuX 3aco-
0iB nicns kopekuii hapmakoTepanii cniBpobiTHUKamMu kadeapu
kapgionorii (1 BiauT — 27,57 %, 2 BiauT — 13,57 %).

3. [ocnimkeHo B3aEMO3B’A30K MK MPUXMIBHICTIO 40 hapma-
koTepanii nauiexTie 3 IXC i koMmopbigHMMK CTaHaMu Ta CTaTTHO:
X2=5,734, df = 1 (ans rpyn Yonosikis i xiHok); p = 0,0167. BcTa-
HOBIIEHO, LU0 4onoBikK (55 %) BinbLu NPUXWUALHI A0 NiKyBaHHS,
HiX XiHKY (45 %). Lli gaHi LouinbHO BUKOPUCTATY Nif Yac po3po-
OneHHsi nporpam, CrpsIMOBaHKX Ha NiABULLEHHSI MPUXMNBHOCTI
[0 NiKyBaHHS 3anexHo Bif cTari.

4. BCTaHOBMEHO [OCTOBIPHWIN BIMB KifTbKOCTi MPU3HAYeHNX fi-
KapCbkyix 3acobiB Ha MPUXMIBHICTb A0 NikyBaHHs (U = 4,895, Z-3Ha-
YeHHs1 =-2,793 (6e3 nonpaBku), Z-3HaueHHst = -2,844 ckopuroeaHe,
npu piBHi 3HauyLLocTi (p) 6e3 nonpasku — 0,0052 Ta 3 nonpaskok
—0,0045). Lle cBigumTb Npo HeoOXIAHICTL 3aCTOCyBaHHS hiKCOBaHNX
KOMGiHaLii 4nst NOKpaLLEHHs NPUXUITBHOCTI 0 NikyBaHHS.

5. [locTOBIpHO NiATBEPIKEHO OQHAKOBY KiMbKiCTb BMNAad-
KiB HeCymiCHOCTI nikapcbkux 3acobis (Z = 1,71, p = 0,086) y
npu3HayeHinn dhapmakotepanii nadieHTie 3 IXC i komop6igHUMM
CTaHamu nig Yac Bi3uTiB. Lle Takox CBigUMTbL NPO HEOOCTaTHIN
KOMMNMaeHe MiX NikapsiMu, nauieHtamu Ta apMauesTamu y
3B'AA3KY i3 BiICYTHICTIO MXNPOChECiHOT B3aeMogii hapmaLieBTiB
y CKnagi MynsTUAUCLMANIHAPHAX KOMaHZ Y 3aKrnagax OXopoHM
300poB's YKpaiHu.

MepcneKTMBM NOAAABLLMX AOCAIAKEHB MOMSraloTh Y HAYKOBO-
My 0BrpyHTYBaHHi Ta po3pobLii MexaHiamiB onTuUMiaaLii dhapma-
koTepanii nauieHTiB 3 IXC i koMopBigHNMK CTaHaMK B anTe4HNX
3akragax i 3aknagax OXOpoHU 300POB's.
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Merta po60TH — OLiHUTY pe3ynbTaTh XipypriyHOro NiKyBaHHS NaLliEHTIB i3 rinepTMpeo3oM, 30kpema npu XBopobi
[periBca, BGaratoBy3noBoMYy TOKCMYHOMY 306i Ta COMITAPHIUX TOKCUMYHWX afeHOMaX, L0 [iarHOCTOBaHi y nepiog
BOEHHUX AN B YKpaiHi.

Marepianv i MmeToau. [0 peTPOCNEKTUBHOIO AOCHIMKEHHS 3anyyeHo 70 nauieHTiB, onepoBaHuX 3 NpUBOAY rinep-
Tupeoay Y XipyprivHin kniHiui KHM «Kniscbka Micbka kniHivHa nikapHs Ne 8» 3a nepiof BiicbkoBux it — 3 2022 go
2024 pp. Ycim XBOPUM 30iACHUIN KOMMIEKCHE KNIHIKO-IHCTPYMEHTanbHE 06CTEXEHHS, BU3HAUMIM KIiHIYHI MPOSiBY
3aXBOPIOBAHHS 3aNeXHO Bif MirpaLlii BilCbKOBOrO Yacy, BUBYMIK XapaKTep XipypriYHOro nikyBaHHS, Hanbnmkui
pesynbTaTu nicnsonepavinHoro nepiogy. ®ikcyBanu BUNagkv napuHreanbHoi AMCAYHKLT, rinokanbLieMii, BUHWK-
HEHHs reMaToMK, KpoBOTeui. 34iNCHUAM NaToNOroaHaToOMiYHE LOCTIKEHHS YCiX 3paskiB BUAANEHWX WUTONOZIGHMX
3anos. [lani aHanisyBanu, BUKOPUCTOBYHOUM CTATUCTUYHI METOAM.

Pesyastatn. CriocTepexeHHs 3a naLjieHTamy BOEHHOTO Yacy nokasano: B oCib i3 NpUdpOHTOBMX PErioHIB i B eBaky-
1i0BaHWX NaLlieHTiB YacTilLe BU3Ha4anu HecTabinbHuiA, noraHo KOHTPONbOBaHWI Nepebir rinepTupeosy npu xBopobi
lpeliBca. YpreHTHy onepaLlito Npy MoraHo KOHTPOMbOBAHOMY TinepTupeosi 3aiicHunu 32 (45,7 %) nauieHtam i3
BMOIpKM JOCTIiZKEHHS], NNaHOBE BTPyYaHHs Npy obpe KOHTporboBaHoMy rineptupeosi — 38 (54,3 %) nauieHtam.

BucHoBku. XipypriyHe BTpyYaHHsl € ONTUManbHUM METOLOM A1 LUBUAKOTO 1 OCTaTOMHOrO KOHTPOIHO rinepTupe-
03y npu xBopobi [peiBca, BaratoBy3noOBOMY TOKCUYHOMY 306i Ta TOKCUYHIN aaeHoMI. Y nepiog BilicbkoBuX il B
YkpaiHi cepes XBopyx Ha rinepTupeo3 nepesaxanu navjieHTu i3 xsopoboto Mpeliaca, y kX He BAaBanocs A0CArTU
CTiKOI MeANKAMEHTO3HOI KOMMEHCaLlil TUPEOTOKCHMKO3Y, LLO CTaro nokasaHHAM 40 TEPMIHOBOI TMPEOIAEKTOMIl.
YpreHTHi onepalii npu rinepTupeosi 6e3neyHi, SKLWO 3aCTOCOBYBATU €PEKTVBHI MPOTOKONM NPUCKOPEHOI Nepea-
onepavinHoi MiaroToBKY.

CyuacHi mepuuHi TexHonorii. 2025. T. 17, Ne 2(65). C. 102-107

Emergency thyroidectomy for poorly controlled hyperthyroidism
in the context of war in Ukraine

S. I. Savoliuk, A. Ye. Kovalenko, A. V. Zabronskyi

The aim of the work is to analyze the results of surgical treatment of patients with hyperthyroidism (Graves’
disease, multinodular toxic goiter, solitary toxic adenomas) in patients who were observed during the period of
hostilities in Ukraine.

Materials and methods. The retrospective study included 70 patients operated on for hyperthyroidism in the surgical
clinic of the MNE “Kyiv City Clinical Hospital No. 8” during the period of military operations in 2022-2024. All patients
underwent a comprehensive clinical and instrumental examination, an assessment of the clinical manifestations of the
disease was carried out depending on the wartime migration, the nature of surgical treatment, and the immediate results
of the postoperative period. Laryngeal dysfunction, hypocalcemia, hematoma, and bleeding were recorded. All samples
of the removed thyroid glands underwent pathological analysis. Data analysis was performed using statistical methods.

Results. Observations of wartime patients showed that unstable, poorly controlled hyperthyroidism in Graves’
disease was more common in people from frontline regions and in evacuated patients. In our observations, 32
(45.7 %) patients required urgent surgery for poorly controlled hyperthyroidism. Planned surgery for well-controlled
hyperthyroidism was performed in 38 (54.3 %) patients.

Conclusions. Surgical intervention is the method of choice for rapid final control of hyperthyroidism in Graves’ dis-
ease, multinodular toxic goiter, and toxic adenoma. During the period of military operations in Ukraine, patients with
hyperthyroidism were predominantly Graves’ disease patients who could not achieve stable drug compensation of
thyrotoxicosis, which was an indication for urgent thyroidectomy. Urgent surgical intervention for hyperthyroidism
can be safely performed when using effective protocols for accelerated preoperative preparation.
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linepTnpeo3 — MeTaboniyHuMiA po3naf, Lo BUHWKAE BHACHI-
[OK HaaMIpHOI cekpeLii NOAOBMICHUX FTOPMOHIB LMTOMOAIOHOI
3anoau (TpuioaTupoHiHy (T3) i TupokcuHy (T4)), nipBuULLEHNIA
PiBEHb SKMX CNIPUYMHSIE TMPEOTOKCUKO3. Lie 3axBoptoBaHHs fia-
rHocTytoTb y 1-3 % HaceneHHs, 3okpema y 2,0 % xiHok i 0,2 %
Yonosikis [1]. HarnoLumpeHila npuynHa rinepTupeosy —xsopoba
Mpeitsca, Lo ctaHoBuTb 50-80 % Bunaakis [1,2]. Moro MoxyTb
CMPUYMHSATY Takox 6araToBy3noBuiA TOKCUYHWIA 306 i conitapHa
TOKCWYHA afieHOMa.

[MpoTAroM ocTaHHix ABOX POKIB BOEHHWX Al B YKpaiHi 3achik-
COBaHO 30iNbLUEHHS KINbKOCTI NALIEHTIB i3 rinepT1peosom, Lo,
IMOBIPHO, NOB'A3aHO 3i CTPECOBUMU (hakTOpaMu Yy TEHETUYHO
cxunbHux ocib [3,4]. JoseneHo, o ncuxocouianbHuii CTpec
€ TPUrEepHNM MEXaHi3MOM PO3BUTKY TUPEOIQHMX MOPYLUEHD,
30KpeMa rinepTupeoay Ta xBopobu perisca [4,5].

XBopoba peliBca, cnpuinHeHa CTPECOM, MaE NEBHI KiHiYHi
XapakTepUCTUKN: CKNagHICTb MeAMKaMEHTO3HOrO KOHTPOSHO
rinepTupeo3sy, YacToTa peLnanBiB, PO3BUTOK Aenpecii.

3anexHo Big naTonorii € Kinbka BapiaHTIB MikyBaHHS rinepTu-
peoay, Lo nependaqaroTb NPU3HAYEHHS CUHTETUYHIX aHTUTUPEO-
iHWX Npenaparis, PagioakTUBHOIO WOAY, a TaKOX CKepoTepanis
€TaHOMOM i XipypriyHe BTpyYaHHs. [JJoHWHI onTUManbHUA MeToa
NiKyBaHHS 3annLwaeTbes 06’eKTOM HayKoBMX AUCKYCIN [1,6].

XipyprivHe NiKyBaHHS 3anMLAETbCS OAHUM i3 KITOHOBUX Me-
TOAiB Tepanii rinepTupeosy. MpoTe 1oro 3HaYyLLiCTb NOPIBHAHO
3 iHW¥MK Nigxodamu, 30KpeMa MeaMKaMeHTO3HOK Tepanieto Yu
nikyBaHHs! paflioakTUBHUM 10LI0M, Bapitloe B Pi3HNX KpaiHax 3a-
NEXHO Bif NOLUMPEHOCTi TMPEOIAHMX 3aXBOPIOBaHb, OCTYMHOCTI
METOAIB NiKyBaHHs, a Takox ynogobaHb nikapis i navjieHTis [7].
ToTanbHa TMpEeOieKTOMIs, NOPIBHAHO 3 iHLLIMMM BUAAMW onepa-
TUBHWX BTPYYaHb Ha LMTOMOAIOHIN 3ano3i, 3abeaneyye WanaLy
Ta CTilKiLLYy peMiCito EHIOKPUHHUX NOPYLLEHb, HDX KOHCEPBATUBHI
ctparerii [1,7]. Baxnuea nepesara XipypriyHoro BTpy4aHHs —
PaHHE BUSIBNIEHHSI TUPEOIAHMX KAPLIMHOM, LLIO YaCTO € CYMyTHIMU
B Takux naujexTis [1].

OcTaHHiM YacoMm 3'aBUnMCS AaHi Npo YCriluHy TEPMIHOBY
TUPEOIAEKTOMI0 B NALLEHTIB i3 HEAOCTATHLO KOHTPOMbOBAHO
xBopoGoto peiBca micns WBWAKOI MeAMKaMEHTO3HOI cTabini-
3auii [8,9,10]. PiBeHb XipypriYHOro pusuKy npu LibOMy MiHiManb-
HWUIA, 3iCTABHUI i3 PU3MKOM, L0 XapaKTEPHWA NS NaHOBKX
BTpYYaHb Y NaLlieHTiB i3 4OOpe KOHTPOMbOBAHUM 3aXBOPHOBAH-
Ham [11,12,13,14].

FAK nokasaHHa 4O TEPMIHOBOMO XipypriYHOro BTPYYaHHS
BU3HAYEHO TPYAHOLL MEeAMKaMEHTO3HOTO MiKyBaHHS, 30Kpema
aneprito Ha TUPEOCTATUKK, arpaHyroLmMTOo3, renaToTOKCUYHICTb,
BariTHICTb, @ TAKOX 300 3HAYHWX PO3MIPIB i3 KOMMPECIAHAM CUH-
ApoMoM. Takuid XipypriyHuii nigxig € Linkom obrpyHToBaHnM B
YkpaiHi ans nauieHTis 3i CTpec-iHayKOBaHWUM rinepTupeo3om [13].
XipypriuHe BTpy4aHHS npy rinepTUpeosi, Lo CpUYMHEHUIA XBO-
poboto periBca, baratoBy3noBMM TOKCUYHIM 3060M, TOKCUYHOK)
aleHOMOH0, 3anuaeTbcst MeTogoM Brbopy, ocobnneo B pasi
HeeeKTMBHOCTI MEPBUHHOTO KOHCEPBATUBHOTO NiKyBaHHS.

BesnepeyHo, BOeHHI Nofii Ta CTpec MOXyTb TPUBaNUiA Yac
BNMWNBATU Ha PO3BUTOK i Nepebir 3axBOpHOBaHb LLMTONOAIBHOT
3aro03u y HaceneHHs Ykpainu, 3yMOBMtoKUM HeoOXiagHICTL kope-
ryBaHHs! TEPANEBTNYHIX NPOTOKOTIB.

Merta pobotu

OuiHnTy pesynsTaTi XipypriYHOro MnikyBaHHS NauieHTiB i3
rinepT1peo3om, 3okpema npu xBopobi peiieca, 6aratoByaro-
BOMY TOKCM4HOMY 306i Ta COMITapHNX TOKCUYHIX afieHOMaX, L0
[JiarHocToBaHi y nepiof BOEHHUX Al B YKpaiHi.

Marepianu i MeToAU AOCAIAKEHHA

[o peTpocnekTBHOrO JOCTIMKEHHS 3anyyeHo 70 nauieHTiB,
OnepoBaHX 3 NpKBOLY rinepTupeoay (xsopoba peiisca, barato-
BY3OBWI TOKCUYHMIA 300, COMiTapHi TOKCUYHI aAeHOMM) Y Xipyp-
rivnin kniHiui KHM «Kniecbka Micbka kniHiyHa nikapHs Ne 8» 3a
nepiog BOEHHWX gin B YkpaiHi (2022—-2024 pp.). [lo aocnigxeHHs
3anyyeHo 57 (81,4 %) xiHok i 13 (18,6 %) Yonosiki; cepeaHint Bik
craHoswB 50,3 £ 0,2 poky (gianasoH — 20-83 poku).

[NokasHWKW NaLlieHTiB, SKUM BUKOHAHO XipypriuHe BTPYYaHHS,
PETPOCNEKTUBHO NpoaHanisyBanu 3anexHo Bif Mirpauii Bii-
CbKOBOIO Yacy, XapaKTepy XipypriyHOro nikyBaHHs, Hanbnxumx
pesynbrartie nicnsonepawinHoro nepiogy.

lMokasaHHa [0 XipypriYHOrO BTPYYaHHS BU3HAYana Huska
(hakTopiB, 30kpemMa HeeEKTUBHICTb TUPEOCcTaTMYHOI Tepanii
Ta peLmanB 3aXBOPIOBAHHS, 3HaYHe 36inbLLEHHS! LLUTonoaioHOT
3ar03u 3 NposiBaMn KOMNPECii, baxkaHHs XiHKI 3aBariTHiTK, arpa-
HYNOLMTO3, CIPUMMHEHNIA KapbiMasonom, CyMHIBHI pesynbraty
LMTOIOrYHOMO JOCHIIXEHHS, HasiBHICTb opbiTonarii, kapgio-
NOriYHi YCKMaAHEHHS rinepTupeosy, a Takox ocobucTuii Bubip
navieHTa. Mpu xBopobi peiiBca Ta GaratoBy3noOBOMY TOKCUMHOMY
3001 BUKOHYBanu TUPEOIAEKTOMI0, & NPK COMITaPHUX TOKCUYHUX
afeHomax — reMiTMpeoiaeKToMito.

Y GinbLocTi Bunagkis (n = 38) nnaHoBy onepaLilo NpoBo-
OWIV nicns CTIRKOrO JOCATHEHHs eyTMPeo3y 3a 4OMOMOroH
MeauKaMeHTO3Hoi Tepanii. CnocTepekeHHs 3a naujieHTamu 3
rinepTMpeo3oM y nepiog BOEHHWX Aili B YKpaiHi nokasanu, Lo
He y BCiX BUMagKax Tepanis TupeocTatukamu (Tiamason, Kap-
Gimason, nponinTioypawuun) Aae 3mory Jocsrmi jobpe KOHTpo-
NbOBAHOTO Nepebiry 3aXBOproBaHHS, LU0 6yno GinbLu 3HaYyLLMM
npu xBopobi IpeiiBca. 3adikcoBaHO BUNAZKW PeLMAMBYBaHHS
TOKCMKO3Y, MOraHoT peakLiii Ha TioHamiau, IXHbOT HENEepPEeHOCHOCTI,
anepriyHyx peakuin, NenKkoneHii, renaTtoTokeuyHocTi. Lim nauyj-
€HTaM BUKOHaHO TEPMIHOBY OmepaLito Nicns Nporpamm LUBUAKOI
onTumisadii (n = 32).

LWsuaky nepeponepaviiiHy NiAroTOBKY NpW NOraHoO KOHT-
POMbLOBAHOMY FiNepTMPEO3i Po3noYMHany LWoHanMeHLe 3a 10
[JHIB 10 3anfiaHOBaHOTO XipypriYHOro BTpyYaHHs, abn fOcsrmv B
navujieHTa KIiHiYHOro eyTupeoiaHoro ctaHy. Cxema iHTEHCUBHOI
nepenonepaLifHoi onTuMisaLlii notpebysana peTenbHOro MOHITO-
PYHIY Ta KopexLii 03 TupeocTaTukis. [logaTkoBo 3aCTOCOByBau
HeTIOHaMigHi npenapatu, 3oKkpema po3yuH JTiorons 3a cxeMoro
Mnammepa, Beta-bnokatopu (aHanpuniH, Giconponon) y 4o3i
20 mr Tpuui Ha foby, cTepoian (aekcameTasoH 1 Mr ABidi Ha AeHb
3a 2-3 gHi po onepauii), a Takox BitamiH D (Lekpicton 4000 O
Ha go0y) Ans npodinakTyky nicnsionepawinHoi rinokanbLjiemii.
OnepaTtnBHE BTPYYaHHS BUKOHYBa/M Tiflbkv B TOMY pasi, KOnm
€yTNpeo3 nigTeepmKeHo GioXiMiuHO.

BTpyyaHHs B ycix BUNaakax 3niicHUNM Nig 3aranbHo aHe-
cTesieto 3 iHTyDalLlieto, BidyanisaLliiH1M MOHITOPUHIOM 3BOPOTHOTO
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Tabauusa 1. Po3noain nauieHTiB i3 pisHUMKU dopmamMu rinepTMpeosy 3a Bikom, n (%)

lpyna 3a BikoM, poku Kniniko-mopchbonoriuHi opmu 3aranom
XBopoba peiiBca BaraToBy3noBui TokCM4HWIA 306 | TokcuyHa apeHoMa

<20 2 (6,1 %) - - 2(2,8 %)

21-40 10 (30,3 %) 5(20,0 %) 4 (33,3 %) 19 (27,1 %)

41-60 17 (51,5 %) 9(36,0 %) 4 (33,3 %) 30 (42,8 %)

261 4 (12,1 %) 11 (44,0 %) 4 (33,4 %) 19 (27,2 %)

3aranom 33(100,0 %) 25(100,0 %) 12 (100,0 %) 70(100,0 %)

Tabanug 2. Po3nopin XBOPUX Ha rinepTHpeos 3a CTaTTo Ta BiKOM

lpyna 3a BikoM, poku YonoBiku XKiHkn 3aranom
<20 1(50,0 %) 1(50,0 %) 2(100,0 %)
21-40 2(10,5 %) 17 (89,5 %) 19 (100,0 %)
41-60 11 (36,6 %) 19 (63,4 %) 30(100,0 %)
261 - 19 (100,0 %) 19 (100,0 %)
3aranom 14 (20,0 %) 56 (80,0 %) 70 (100,0 %)

rOPTaHHOrO HepBa Ta MapaLLMTOnoAibHUX 3ano3. Y paHy cucTe-
MaTW4YHO BCTaHOBMOBaNM Ha oby apeHaxi Pegora. CepenHst
TpuBanicTb nepebyBaHHs y cTaujioHapi — 48,5 £ 0,3 roguHu.

MMopiBHioBanu Hanbnwxdi Xipyprivni pesynsraru. Pikcysanu
BUNaKu NapuHreanbHoT ANCAYHKLT, rinokanbLiemil, BUHUKHEHHS
remaTomu, KpoBoTeui. 3AiNCHUIM naTonoroaHaToMiyHe Aocni-
[PKEHHS YCiX 3paskiB BUZANEHMX LUMTONOAIOHNX 3am03.

Yci nauieHTn nignucany iHpopMoBaHi 3rogn Ha yvactb Yy
pocnimkenHi. Mig yac gocnimxeHHs 4OTPUMYBanUCcs CTaHaapTiB
HanexHoi KMiHIYHOT NPaKTWKKM | NPUHLMNIB, BUKNageHuX y enb-
CiHCbKin Aeknapalii. [NpoTtokon AocnigkeHHs cxBaneHo ETuiHuMm
KomiTeTOM HauioHanbHOro yHiBepcuUTeTy OXOPOHW 3A0POB'SA
YkpaiHu imei M. J1. Wynuka (npotokon Ne 3/14 Big 31.01.2025p.).

CTaTMCTUYHMIN aHani3 BUKOHAMW, BUKOPUCTABLUM TOYHUIA
kpuTepit MaHHa—BiTHI 41 Dilepa; 3HauyLLMI NOpir BCTAHOBMEHO
Ha pisHi 0,05.

Pe3yabtatu

AHani3 pe3ynbTaTiB 00CTEXEHHSI MOKa3aB: HaWYacTILIOW
MPUYKHOO FiNepTUPEO3y B NALLIEHTIB, ki 3anyyeHi 40 AOCigKeH-
Hs, Byna xsopoba pensca — 33 (47,1 %) Bunagku. Y 35,7 %
CMOCTEPEXEHb TNEpPTMPEeO3 NOB’'A3aHuiA i3 Nponicdepyynm
BaratoByanosum 3060m (n = 25), B 17,2 % (n = 12) Bunagkis
BWSIBMEHO TOKCUYHY afieHoMy (mabn. 1).

Hanbinblua KinbKiCTb XBOPKX i3 FiNepTMPEe03oM Hanexana
Jo sikosoi rpynu 41-60 pokis — 30 (42,8 %). KinbkicTb Bunagkis
GaraToBy3noBoro 300y Marke BTpuYi BinbLua, HiX YMCEmnbHICTb
nauieHTiB i3 xsopoboto [peiieca — 44,0 % i 12,1 % signosigHo. Y
BIKOBII rpyni 261 pik YNCENbHICTb NaLjeHTIB i3 GaraToBy3noBMM
3000M Maitxe BTpWi Oinblua 3a KinbkicTb BUMNaakie XBOpoOM
[pensca. BctaHoBMNK, WO BiK NaLieHTa He BNiMBaB Ha PO3BUTOK
TOKCWUYHOT aleHoMM.

Posnogin xBopyx Ha rinepTnpeos 3a CTaTTHo Ta BikOM HaBe-
[eHo B mabnuyi 2. BCTaHOBNEHO, O, HE3anexHo Big opmu
rinepTMpeo3y, XiHKW XBOPIKOTb Y 4 pa3un YacTille, HiX YOrOBIKN.
Tak, YacTka XiHOK Yy BMOIpLi LbOro AOCiMKEHHS! CTaHOBMNA
80 %, a yonosiki — 3 20 %. KinbkiCTb YOMOBIKIB i XiHOK y rpyni
navieHTiB Monogoro Biky (4o 20 pokiB) ogHakoBa, ane 3i 36inb-
LUEHHSIM BiKY 3achikCOBaHO MpsIMY 3anexHiCTb 3aXBOPHOBAHOCTI
Ha rinepTupeos Big ctarti. Tak, y Bikogil rpyni 261 pik 100 %
BUMNA/KIB CTAHOBWIN XiHKM.

HalyacTille nokasaHHs [0 XipypriYHOro nikyBaHHs rinep-
Tupeosy — 60 % (n = 42) BunagkiB — HeeeKTUBHICTb TUPeo-
CTaTU4HOI Tepanii, Ky MauieHT OTPUMYBaB, | PELIMANBYBaHHS
rinepTMpeo3y nicns ckacyBaHHs nikyBaHHs (mabn. 3). Tpuea-
nicTb Nepioay KOHCepBaTUBHOTO NiKyBaHHS rinepTMpeosy — Big
6 micaui 0o 12 pokiB, 3anexana Big TSKKOCTI nepebiry Ta
JOCSArHeHHs edhekTy NiKyBaHHs. 306HY TpaHcdopMauio Ta
3pOCTaHHs WMTONOAIGHOI 3251031 3 03HaKaMu KOMMPECii opra-
HiB LUMi piarHocToBaHo B 29 (41,4 %) nauienTis. Y 10 (14,3 %)
XBOPWX MporpecyBana TUPEOTOKCUYHA odTanbmonartis, iM
PEKOMEeH[0BaHO TUPEOIAEKTOMIlO.

3a pokn BOEHHOrO Yacy 30ifbLumnacs KinbKiCTb NawieHTiB
i3 HEMEePEHOCHICTIO TUPEOCTaTHKIB, renaToTOKCUYHICTIO, Kapbi-
Ma30n-iHayKOBaHWUM arpaHynoumto3oMm. Lli YuHHWKK 3ymMoBUIKn
MPUCKOPEHHS XipypriYHoro nikyBaHHs (mabs. 3).

TupeoifekTomito BUKOHAHO 53 nauieHTam, remiTupeoigek-
TOMIto — 7 XBOpUM. TMPEOiAeKTOMI0 BUKOHANM Mpu XBOPODi
penBca, 6araToBy3noBOMY TOKCMYHOMY 300i, remiTupeoinek-
TOMItO — MPM COMNITAPHUX TOKCUYHUX aeHOMaX.

BcTaHoBneHo, Lo 3a nNepiog BOEHHOMO Yacy 3pocna Heob-
XiBHICTb Y BUKOHAHHI TEPMIHOBOTO XipypriYHOro BTPYYaHHS, L0
MOB’A3aHO 3i CKNaJHOLL @M/ KOHTPOITHO riNepT1peosy B NaLlieHTis,
ki nepebyBatoTb Y 30Hi KOH(MIKTY, @ TAKOX TSHKYWM i HecTa-
OinbHUM nNepebirom 3axBOptOBaHHS. YpreHTHy onepalio npu
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Tabauus 3. MokasaHHsA A0 XipypriuHOro AikyBaHHS rineptipeosy (n = 70)

Moka3Huk n %
HeeheKTUBHICTb TMpeOCTaTUYHOI Tepanii Ta peLmanByBaHHS rinepTMpeosy 42 60,0
3HauHe 36inbLUeHHs WuTonoaibHOI 3ano3u 3 cUMNTOMaMW KOMpECii 29 414
[naHyBaHHs BariTHOCTI 2 2,9
HenepeHocHicTb TMpeocTaTukiB 10 14,3
Kap6ima3or-iHaykoBaHuii arpaHynounTos 13 18,6
CyMHiBHi pe3ynsTaTi LMTONOMYHOrO AOCHIMKEHHS 5 7.1
Opo6itonaris MNpeiisca 10 14,3
[enaToTOKCMYHiCTb 3 43
MeTtog nikyBaHHS, IKOMY Hafiae nepesary nauieHT 3 4,3
PeLmnaus 3axBoptoBaHHs nicnst nepeHeceHoi onepaii 1 1,4

noraHo KOHTPONMLOBaHOMY rinepTupeosi aaiicHunu 32 (45,7 %)
nauieHTam i3 BUOIpKM AOCTIMKEHHS, MNAHOBE BTPYYaHHS Npu
[o6pe KOHTporboBaHOMY rinepTupeo3i — 38 (54,3 %) navieHTam
(mabn. 4).

CnocTepexeHHst 3a navjieHTamu y nepiof BOEHHOMO Yacy
rnokasano: B 0Cib i3 NpUMPOHTOBYKX PEriOHIB Ta B €BaKyNOBaHX
yacTiLLe AiarHocTyBanm HecTabinbHWiA, MOraHO KOHTPOMBOBAHMI
nepe6ir rinepTupeosy — 15 xopux. 3adpikcoBaHo nuLue 5 Bunaa-
KiB, KOIM JOCATHYTO CTINKOrO edpeKTy MikyBaHHS rinepTupeoay.

3ayBaxmMO, LLI0 BUKOHAHHS! YPreHTHOI TMPEOiAeKTOMIl 3ymo-
BWNO HEOOXIAHICTb NPUCKOPEHOT MEAUKAMEHTO3HOI NiArOTOBKY,
CrpsIMOBaHOI Ha KoMneHcaLiio rineptupeody npotsarom 10-12
AHis. LLBmaky nigrotoBky posnoynHany npuHaivHi 3a 10 gHis
[0 3annaHoBaHoI onepaLii 4ns 4OCArHEHHS y nauieHTa KMiHiYHO
€YyTUPeoiHOro cTaTycy Ta Hopmanisadii piBHiB BinbHoOro T4 Ta
BinbHoOro T3.

YciM XBOPYM pekoMeHzyBanu nNpoaoBXKyBaTh NpUiAMaTi aH-
TUTUPEOIAHI NpenapaTu (SKLLO He 6yno HeNepeHOCHOCTI), NoYaTy
npuitom po3umHy Jltorons 3a cxemoto MNnammepa: no 3 kpanni
TPpUYi Ha AeHb, NOCTYNoBO 30inbluytoun 03y A0 12 Kpanenb
TpWYi Ha JeHb. [HAVBIAYanbHO BU3Ha4Yanu LO3y aHanpuniHy (B
cepeaHboMy no 20 Mr Tpudi Ha AeHb), 3a 2-3 AHi 4o onepaLi
Jonaeanu aekcameTtasoH 1 Mr ABidi Ha A€Hb.

BioxiMiuHi NOKa3HWKM peTenbHO KOHTPOIoBanM Ta Kopury-
Ba/M 403y MiKiB BiANOBIAHO 4O OTPUMaHWX pesynbTaTis Aochi-
[DKEHHSI KPOBI.

OnepaTuBHi BTPy4aHHS BUKOHANW Mig eHOOTpaxeanbHUM
HapKO30M TiCrst BOCATHEHHS KMiHIYHO Ta BioxiMiYHO eyTupeoia-
Horo cTaHy. CepeHs TpMBaniCTb NNaHOBMX i YPreHTHUX onepa-
LLil JOCTOBIPHO He BigpisHanacsa (mabn. 5). MepenonepadiiHy
MiAroToBKy MpoBoaunn abo ambynaTtopHo, abo y BiagineHHi
€HAOKPWHOMOTii TepaneBTUYHOrO npodinto. CepeaHs TpuBa-
nicTb nepebyBaHHs Ha XipypriYHoMy nixkky Gyna AeLLo MEHLLOH
npy ypreHTHUX onepadisx (3,90 fobu) NOpiBHSHO 3 NaHOBUMM
BTpyYaHHaMU (4,18 pobwm).

3ayBaxvMo, LLO Mif Yac YPreHTHMX onepaLlii, BAKOHaHWX Npu
MoraHo KOHTPOSIbOBaHOMY riNepTUPEO3i, 3adhikcoBaHO MiHiMarb-
HWiA piBEHb TaKWX XipYPriYHWX YCKNagHeHb, K KpoBoTeua, na-
pUHreansHUI napes i rinonaparupeos. YacTtora Lnx ycknagHeHb

BIPOrigHO He Bifpi3HANacs Big MOKa3HMKa, LLO BCTAHOBMEHUI
Mpu NraHoBMX onepavjisx y naLieHTis i3 4obpe KOMNEeHCOBaHNM
rinepnapaTpeosom.

06roBopeHHA

TepaneBTuyHa cTparteria rineptTupeosy nepegdadae 1moro
LBMAKe NiKyBaHHS, abu 3anobirm po3BMTKY YCKIagHEHb i pe-
UMaVBIB, 3aneXuTb Bif, MaTornorii, CTaHy 300pPOB’S MawjieHTa Ta
NPUAHSTHOTO puanky [1,11].

OcHoBHi thakTopm, Lo B13Ha4atoTb BMBIp MeTogy NikyBaH-
HSl, — KniHiko-MopdponoriyHa hopma 3axBoptoBaHHs (xBopoba
lpeiBca, TUPEOTOKCUYHMIA Nponichepytounin baraToBy3noBwin 306,
conitTapHa TOKCUYHa afileHoMa), ePEKTUBHICTb MEAUKaMEHTO3HOT
TUpeoCTaTU4HOI Tepanii, po3mip 300y, HASBHICTb KOMMPECIAHOTO
CUHOPOMY, MPUNYLLEHHS MPO BUHUKHEHHS! KAPLIHOMM, NIlaHyBaH-
H8 BariTHOCTI, odTanbmonaris [1].

CMHTETMYHI aHTUTWPEOIAHI NpenapaTy, TIoHaMiaw € npenapa-
TaMu NepLLOI MiHiT npy rinepTupeoai. [ig Yac NikysaHHs NaLjieHTiB
i3 xBopoboto [periBca BOHM 3a3Biyalt epeKTUBHI, ane NpoTSrom
4-8 TWXHIB, | HaMJacTiLe Taki nauieHTn noTpebyloTb TpMBaNoi
Tepanii [1]. TepaneBTam-eHOokprHonoram abo BoaeTbest cTabini-
3yBaTy riNepTMpeo3 NprU3Ha4eHHSM ONTUMAanbsHOI 103U TUpeocTa-
TUKiB, ab0 [OBOAMTLCA OLLHIOBATU AOLIMBHICTL 3aCTOCYBaHHS
BinbLL pagukanbHUX MeTOLIB NikyBaHHS. XipypriuHe BTpyYaHHs,
Ge3nepeyHo, € BXKIMBIM METOAOM JTiKyBaHHS rinepTupeosy [1].

Halu gocsig nikyBaHHS NaLEHTIB i3 3aXBOPIOBAHHAMM LLNATO-
noaibHoi 3aroau nig Yac BOEHHOTO Yacy nokasas: y BUBIpL LibOro
JOCTIZKEHHs1 NepeBaxany XBopi Ha rinepT1peos, ocobnneo 3
OKYMOBaHWX i NPUPOHTOBUX TEPUTOPIN. BusHaueHo TpyaHoLLi
KOHCEPBATWUBHOTO MiKyBaHHS NALEHTIB i3 LIMM 3aXBOPIOBAHHSM,
L0 4acTo CMPUYMHANM TEPMIHOBI onepaLii AN LOCATHEHHS
€yTUpeosy 0 BUHWUKHEHHS ycknapHeHb [4]. CTpecosi cuTyauii,
L0 BMHUKAKOTb Y KPUTUYHI MOMEHTW XMTTS NKOOUHU, MOXYTb
BMMBAaTU Ha HEWPOEHOOKPUHHY Perynsuit, 4acTo CrpuYmHs-
t0Tb COMATMYHI 3MiHW, 30KpemMa po3BMTOK XBopobu IpeiBca Ta
rinepT1peo3y B TpaHcHOPMOBaHiIi WwuTonoaibHin 3anosi. Ctpec
Moxe OyTW YMHHWKOM, LLO iHiLlitoe po3BUTOK XBOPOOM peiiBca B
0Ci0 i3 reHETUYHOIO CXMIBHICTIO [4].
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Tabauus 4. Xapaktep XipypriyHoro AikyBaHHS rineptupeosy

Moka3sHuk lMnaHoBa onepauis npu fobpe YpreHTHa onepauis npu noraHo | 3aranom
KOHTPONbOBaHOMY FiNepTUpeo3i | KOHTPONLOBaHOMY rinepTpeosi
BinncekoBocnyx60BLi 1 1 2
LinsinbHe BHyTpiLUHBO nepemiteHi ocobun™ |3 6 9
HACEEHHS MpuchpoHTOBI paroHn*™ 2 9 1
BigHOCHO MVpHI panoHn™* 32 16 48
3aranom 38 32 70

*: 0cobu, NnepemilLieHi 3 Be3nocepenHbO OKYMOBaHX TEPUTOPIN; **: 0cobu, MiCLie NPOXMBAHHS SIKVX 3HAXOAUTLCA Ha BigcTaHi <30 km Bif niHii 60-
110BOTO 3iTKHEHHS:; ***: 0cObM, SiKi NPOXMBAIOTL Y MiCTax YKpaiHu, siki 3HaXoAATbCS Aaneko Bif NiHii ppoHTy.

Tabauusa 5. PesynstaTv NAGHOBOTO Ta EKCTPEHOTO XipypriuHOro AiKyBaHHS rinepT1peosy

Moka3Huk MnaHoBa onepauis npu fodpe YpreHTHa onepaLisi npu noraHo p

KOHTPONBLOBaHOMY FinepTMpeosi, | KOHTPONLOBaHOMY rinepTMpeosi,

n=38 n=32
CniBBIZHOLIEHHSI YOMOBIKM / XiHKN 1,00:3,75 1,00:4,30 0,81*
CepepHint BiK, poku 49,02 51,75 0,44*
CepepnHs TpyBanicTb rocnitaniaavii, 4obw 4,18 39 0,55
CepepnHs TpuBanicTb onepaLlii, X8 80,52 93,28 0,02**
TpaH3MTOPHWUI NapuUHreanbHWUA napes 1 2 -
CrTiiknin napuHreansHWiA napes 0 0 -
TpaHauTopHuit rinonapatupeos 3 2 -
Criikui rinonapatupeos 0 0 -
KpoBoTeua 3 MOBTOPHOIO PeBi3ietd paHu 1 1 -
[ematoma 6e3 peBiaii 2 1 -

*: TecT Qilwepa; **: obuncneHHs 3a kputepieM ManHa—BiTHI.

3rigHo 3 pesynsTatamMu nonepeaHix AOCMiMKeHb, 3aXBOPHO-
BaHiCTb Ha xBopoby perBca 36inbluyBanacs nig yac 6onoswmx
f4in [3]. Tak, nig Yac rpomaasHcbkoi BitHu B CxigHin Cepbii (ko-
nmwwHst KOrocnagis) y 1994—1996 pp. 3axBOptoBaHICTb Ha XBOPOOY
IpeliBca 30inbLIMNAcA BN'STEPO, a PiBEHb 3aXBOPHOBAHOCTI Ha
TOKCWUYHY apeHomy (xBopoby Mnammepa) y el nepiog 3anu-
LUMBCS HE3MIHHUM [5]. MpunyckatoTb, WO rpoMaasHebka BilHa
Ta EKOHOMIYHWI Kpax i3 KaTacTPOivHOK iHPMALIED MOXYTb
cTat hakTopamu, WO CPUYNHSIOTH MiABULLEHHS MOKA3HWKIB
3axBOPOBaHOCTI Ha xBopoby peiiBca.

Y cy4acHUX OOCTIMKEHHAX NiATBEPIKEHO BUCOKUI PIBEHD
BUSIBMEHHS 3aXBOPOBaHb LUMTOMOAIGHOI 3ano3u: rinoTupeosy,
xBopobu perisca, TMpeoiauTy, 300y — y BiiCbKOBOCTYXO0BLIIB,
ki 6epyTb yyacTb y Gorosux gisx [3].

BcTaHoBneHo, Lo 3a ABa POk BOEHHUX A B YkpaiHi 30inb-
LUMIIACA KiNbKICTb XBOPUX i3 MOraHO KOHTPObOBAHUM FinepTMpeo-
30M, KON NiKyBaHHS, IKe BOHW OTPUMYBaNM, He 3aBXau Cpusano
LOCSTHEHHHO CTIKOTO eyTUPEOiaHOro CTaTycy nepea onepawieto,
30KpeMa Lie naLieHTw, y kX Bu3Havanm nobiyHi edektn Tupeo-
CTaTUYHOT Tepanii — arpaHysioLmMTo3 i renaToTOKCUYHICTD.

Kpim Toro, 3achikcoBaHO BUNaKK, Y SKUX NiKyBanbHUA edoext
HEe HacTaB BHACMIJOK 3aCTOCYBaHHS BUCOKWX [103 TiOHaMIZiB.

Cepeg nauieHTiB Oynu BariTHi XiHKM Ta XBOPI i3 KOMMPECIAHUM
CMHOPOMOM Ha (POHI LwBMAKOro 3BinbLUeHHs 300y. Y HaykoBil
niTepaTtypi € BIZOMOCTi PO Te, LLO Y BUNagKax noraHo KOHTPOMNbO-
BaHOrO rinepT1peo3y onepaLwii BUKOHYBanu nicns NpUCKOpeHol
nepegonepaLinHoi nigrotoskm [12,13].

[poToKkon NpuckopeHoi nepeaonepawiiHoi NigroToBKX na-
LiiEHTIB i3 rinepTMpeo3oM HaBedeHo Y (haxoBux Jxepenax, BiH
nepenbayae npusHaveHHs KOMBIHOBaHOI nikapcbkoi Tepanii 3
BUKOPWCTaHHAM TiOHaMifiB abo iHLLMX aHTUTVPEOIgHMX Npenapa-
TiB, 6eTa-bnokatopis, po34mHy Jliorons, xonecTvpamiHy, CTepoigis
ax 4o AHs onepauii [12].

BcraHoBneHo, Wo WBuake nepefonepaviiHe nikyBaHHs
MawjieHTIB i3 NOraHO KOHTPOMbOBAHWUM FiNEPTUPEO30M, YacTille
3a xBopoby [peliBca, € epekTMBHNM, Be3NeYHnM i He Mae
3HaYyLLOT Pi3HWLi 3@ pe3ynbTaTamy MOPIBHSHO 3i CTaHAAPTHUM
nikyBaHHsAM [12].

Mg yac Hawwmx gocnifpxeHb nepefonepaLiiHa nigroToska,
Lo TpuBana B cepegHbomMy 10 AHiB 4o onepalii Ta 3aiiicHeHa nig
peTenbHUM BIOXiMIYHM | FOPMOHaNBHUM KOHTPOMEM, Jana 3mMory
cTabiniayBaTy CTaH NaLieHTiB, 3MEHLUUTY KDOBOBTPATY Ta PO3MipK
LUMTONOAIBHOI 3ar103u, 3HN3NUTY OnepaLiiiHi PU3NKI Ta BUKOHATK
XipypriyHe BTpy4aHHsi 3 MiHiMarbHUMK YCKIaaHEHHSMMU.
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BucHoBKH

1. XipypriyHe BTpy4YaHHS € ONTUMarbHUM METOLOM AMs
LUBMKOTO /i OCTATOYHOTO KOHTPOSHO TiNEPTUPE03y Nnpn XBOpOOi
lpenBca, baraToBy3noBOMY TOKCMYHOMY 306i Ta TOKCUYHIN age-
Homi. [ins 3anobiraHHs nisHiM peumaveam npu xeopobi Mpelisca
Ta GaratoBy3n0BOMY TOKCHYHOMY 306i AOLINBHOK € ToTarbHa
TMPEOIgeKTOMIS.

2. MNig yac BiricbkoBMX Ain B YKpaiHi cepen XBOpYMX Ha rinep-
TMPEO3 NepeBaXkanu navieHTy i3 xeopoboto peiieca, GinbLLiCTb
i3 HUX — TUMYACOBO NepEMILLiEHi 0COBM 3 OKyNOBaHUX TEPUTOPIN |
MeLLKaHLi MPUEPOHTOBKX MICT. Y BiNbLIOCTI LMX NaLliEHTIB rinep-
TMPEO3 NOraHO KOHTPOILOBAHMI, TOMY iM TEPMIHOBO BUKOHYBamM
TUPEOIAEeKTOMI0 NiCNs NPOTOKONY LUBMAKOI NepeaonepaLinHol
onTumisadi.

3. besneyHe TepMiHOBE XipyprivHe BTpyYaHHs Npy HecTabinb-
Homy nepebiry xeopobu peiBca MOXIMBE 3a YMOBU BUKOPU-
CTaHHS eCPEKTUBHUX NPOTOKOMIB MPUCKOPEHOT NepeaonepaLlinHoi
MiArOTOBKM, WO nonsrae B KOMGIHOBaHIN nikapChkin Tepanii 3
BUKOPWCTAHHAM TioHamigiB, 6eTa-6rokaropis, posqnHy Jlioronst
3a cxemoto [Tnammepa, cTepoigis.
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Bapuko3 y cuctemi nepeAHbOI AOAATKOBOI BEAMKOI MiALLUKIPHOI BEHU
HWXHbOI KiIHLIBKU

B. . Pycun®A, &, M. NaByk®1CPF M. I. BopceHko™2B H. M. MonoBuu@®*2E B, B. PycuH®*E

TAepxaBHWUI BULLMIA HABUAAbHUIA 3aKAAA «<YXTOPOACBKUI HALLIOHAABbHWIA yHiBEpcUTeT, YkpaiHa, 2KHI «3akapnatcbka 06AacHa KAiHIYHA AiKapHS
imeHi AHapia Hoaka» 30P, M. Yxropoa, YkpaiHa

A - KoHUenLis Ta AM3aiH AOCAIAKEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTauia AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTaTTi;
F - ocTatouHe 3aTBEPAXEHHSA CTaTTi
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MeTa po60TH — 30 ICHUTL KiNbKiICHUIA aHani3 TUNiB BapuKO3y B CUCTEMI NepeaHboi AOAATKOBOI BENKOI NiALLKip-
Hoi BeHu (BIB) 3a mkepenom pedriokCy Ans NOKPaLLEHHs pesynbTaTie NikyBaHHS NaLieHTiB i3 BapUKO3HOO
XBOPOOOLO Ta 3anobiraHHs peuuanBaM 3aXBOPIOBaHHS.

Martepianu i metoam. Mpotarom 2018-2025 pp. y cyauHHomy BigaineHHi KHIM «3akapnatcbka obnacHa kniHiyHa
nikapHs imeHi Angpis Hoeaka» 30P (M. Yxropog) Ha nikyaHHi nepebysanu 3000 nawieHTiB i3 BApuUKO3HUM
PO3LUMPEHHAM NIALLKIPHUX BEH HUXHIX KiHLiBOK. Bapukos y cuctemi nepeaHboi goaatkosoi BI1B giarHocToBaHO
y 111 (3,7 %) xBopux. Kputepiin 3any4eHHs 40 AOCTIIKEHHS — BapUKO3HE PO3LUMPEHHS BEH HWXKHIX KiHLIBOK
i3 BAPMKO30OM Yy CUCTEMI NEpeaHbOi A0NATKOBOI BENWKOI MILKIPHOI BEHW, BCTAHOBMEHE 3@ AOMOMOrOK0 Yrib-
Tpa3BYKOBOTO AOCTIZKEHHS MOBEPXHEBVX i IMMBOKMX BeH ineodeMoparnbHOro cermeHTa. Kputepil BUKMIOYEHHS
— [iarHocToBaHi CynyTHI TshKKI 3axBoptoBaHHA. [py | TMRi BapuKO3HO 3MiHEHA NepeaHs fodaTkoBa MigLuKipHa
BeHa Bnagace y BB y BepxHin ii TpeTuHi, a npu |l Tvni Bapnko3Ho 3miHeHni cToBOYp He noB's3aHuii i3 BINB.

Pesyabtatu. Y 49 (55,1 %) naujeHTi i3 | TNOM Bapuko3y B cUCTEMi NepeaHbOi JOAATKOBOI BENMKOI NiALLKIpHOI
BEHW BM3HAYEHO TPETIil BapiaHT, LLO BiANOBIAAaB KNACKYHili BapWKO3HIN XBOPO6i 3 OAMHNYHUM po3LwnpeHHsm BB
Ta i nputok. Y 31 (34,8 %) nauieHTa BusiBNeHo MakcumanbsHe posiumpenHs BI1B, Bapukos BI1B y unx obcTexe-
HWX NEPEeXOaMB y NepesHio JoAaTKOBY MiALIKIPHY BeHy, a aucTansHie BMB He 6yna poswwpena. Mpu Il Tuni
BapuKo3y B CUCTEMi NepeaHbOi 4OAATKOBOI BENKOI NiALLKipHOI BeH B 13,6 % Bunaakis mxepenom pedrokey
Oy HECNPOMOXHi MPOHM3HI BEHM 3 rNBOKOI BeHU CTerHa, y 27,3 % — HECTIPOMOXHI MPOHU3HI BEHW, NOB'A3aHi
3 3aranbHoI0 CTErHOBOI BEHOM0. binbLue Hix y 59,1 % navuieHTis i3 Bapuko3oM y cucTeMi NnepeaHboi 0AaTKOBOI
BENVKOI MigLukipHoi BeHw |l Tuny mxepeno pedriokcy — NoB’s3aHui ineocemopanbHuii 6aceitH Yepes NPoHU3HI
BEHW HWXHBOI CiHUYHOI BEHMW.

BucHoBku. OnTyIMarnbHUM BapiaHTOM Knacudikayii Bapukoay B CUCTEMI NepeaHb0i J0AATKOBOI BEMMKOI NiALLKIPHOI
BEHM € PO3MOZiN 3anexHo Bif mKkepena pediokcy. Ao npy | Tuni Baprkosy B cUCTEMI NepeaHbOi 4OAATKOBOI
BENVKOI NiALLIKIPHOT BeHn knacvyHa dnebektomis BB, 3pincHeHa byab-akum cnocobom, € epekTUBHOL, TO Npu
[l Tvni Bapuko3y B cucTeMi nepeaHbOi 4OAATKOBOI BENMKOT NiALLKIPHOI BEHM 060B’3K0BO HeobxiaHa nikBigaLlis
NPOHU3HNX BEH, LU0 € [KepenoM pedhritokey 3 ineodemopanbHOro cerMeHTa.

CyuacHi meanuHi TexHoAorii. 2025. T. 17, Ne 2(65). C. 108-114

Varicose veins in the anterior accessory great saphenous vein system
of the lower limb

V. I. Rusyn, F. M. Pavuk, M. | Borsenko, N. M. Popovych, V. V. Rusyn

Aim. In order to improve the results of the treatment of patients with varicose veins and to prevent the recurrence
of the disease, a quantitative analysis of the types of varicose veins in the anterior accessory great saphenous
vein (GSV) system should be carried out according to the source of their reflux.

Materials and methods. In the vascular department of the Transcarpathian regional hospital named after A. Novak
in Uzhhorod, we treated 3000 patients with varicose veins of the subcutaneous veins of the lower extremities in
2018-2025. Varicose veins in the anterior accessory great saphenous vein system were noted in 111 (3.7 %)
patients. Inclusion criterion for the study: diagnosis of varicose veins of the lower extremities with varicose veins
in the anterior accessory GSV system was established using ultrasound examination of the superficial and deep
veins of the iliofemoral segment. Exclusion criterion: the presence of concomitant serious diseases. In type I,
the varicosed anterior accessory great saphenous vein flows into the GSV in its upper third, and in type Il, the
varicosed trunk is not connected with the GSV.

Results. Among patients with type | varicose veins in the system of the anterior accessory great saphenous vein
49 (55.1 %) patients, variant 3 was observed, which corresponded to classical varicose disease with a single
dilation of the GSV and its tributaries. The second place was taken by 31 (34.8 %) patients with maximum dila-
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tion of the GSV, where the varicose GSV passes into the lateral vein, and distal to the GSV was not dilated. In
type Il varicose veins in the anterior accessory great saphenous vein system in 13.6 % of cases the source of
reflux was incompetent perforating veins from the deep femoral vein, in 27.3 % — incompetent perforating veins
connected to the common femoral vein. In more than 59.1 % of patients with type Il varicose veins in the anterior
accessory great saphenous vein system the source of reflux was the iliofemoral basin connected through the
perforating veins of the inferior gluteal vein.

Conclusions. The optimal approach to the classification of varicose veins within the anterior accessory great
saphenous vein system is based on the source of reflux. In the case of type | varicose veins in the anterior
accessory great saphenous vein system, classical phlebectomy of the GSV is effective in any way. However,
in the case of type Il varicose veins in the anterior accessory great saphenous vein system, it is necessary to
eliminate the perforating veins, which are the source of reflux from the iliofemoral segment.

Modern medical technology. 2025;17(2):108-114

Bapukos y cuctemi nepeHb0i 04aTKOBOI BEMMKOI MiALLKIPHOT
BEHM (naTeparnbHuii BapuKko3) — 0COBNMBIIA BapiaHT BapUKO3HOI
xBopobu (BX). Bin «3B14aiiHOro» Bap1KO3HOTO PO3LUMPEHHS BEH
1I0ro BIZPi3HAE HASBHICTb BUPAXEHUX BAPUKO3HO PO3LUMPEHNX
BEH N0 nepeaHbOo-naTepanbHiil NOBEPXHi CTErHa, a Takox Te,
LU0 NaLieHTN He MatoTb CUMMNTOMATUKU, XapaKTEPHOI BEHO3HIN
HegocTatHocTi [1,2].

Bapwiko3 y cuctemi nepenHboi 40OAaTKOBOI BEMWKOT NiALUKIPHOI
BEHV MOXe OyTV MOB’sI3aHNIA 3 OCHOBHWUMM BEHO3HUMY CTOBDYpa-
MW, LLIO YCKIMAZHIOE 10T NikyBaHHs [3,4]. Lie ctaHoBWTL 0cobnney
npobremy Ans nikapis, OCKiNbKA AiarHOCTHKA Ta NPU3HAYEHHS!
ONTUMAasbHOrO NikyBaHHS B TaKOMYy pasi YacTo ycKnagHeHi [5].

[iarHocTuka Ta nikyBaHHS BapuKo3y B CUCTEMI NepeaHbOl
[0AAaTKOBOI BENUKOI MigLWKIPHOT BEHW MOXYTb ByTU CKnagH1Mu
yepes Hu3ky aktopiB. OauH i3 roNoBHUX — BUXif ICTUHHOTO
[xepena pedriokcy KpoBi, WO 3yMOBIOE HEODXiAHICTL Bu-
KOPUCTaHHS Cy4yacHUX METOAIB MEAWYHOI Bidyanisallii, sk-0T
YNbTPa3ByKOBOrO 0OCTEXEHHS. HETOUYHOCTI Nif Yac AiarHoCTUKM
MOXYTb 6y TN NPUYMHOK HELOCTATHEO EPEKTUBHOIO NiKyBaHHS Ta
peunamBy 3axBoproBaHHs [6,7]. Kpim Toro, nepeaHi gopatkosi nig-
LUKIPHi BEHM 4aCTO BKITHOYEH B CKITaHi BEHO3HI MEPEXKI, LLIO MOXe
YCKITagHMTY XipyprivHe BTpyYaHHs. Lie 0BrpyHTOBYE BaXnmBiCTb
KOMMNMEKCHOrO Migxomy A0 AiarHOCTWKK, Lo nepeabayae aHani3
KIiHIYHUX CUMMTOMIB | BUKOPUCTaHHS TEXHOOTYHMX 3acobiB ans
TOYHOrO BU3HAYEHHS NoKani3aLlii Ta CTyneHs ypaxeHb BeH [8,9].

MaLieHTW HalvacTiLLe BUPaXaroTb 3aHEMOKOEHHS 3 NPUBOAY
KOCMETUYHUX [eheKTiB i NOTEHLINHOMO PU3NKY YCKIaAHEHb, i
npn UbOMY Cy0’'EKTUBHO, SIK NMPaBuUIo, HE MaKTb HENPUEMHIX
BiguyTTis [10,11,12].

Bapukos y crctemi nepeaHb0i 0AATKOBOI BENMKOI MifLIKip-
HOI BEHW XapaKTepu3yeTbCs AOCUTb CMIPUATIIMBUM KNiHIYHUM
nepebirom, i AKLLO Nif Yac NikyBaHHS LX NaLiEHTIB BUKOPUCTATM
onTUMarbHY XipYpriuHy TaKTUKY, TO PUSUK PELMANBY BAPUKO3HOI
XBOPOOM y HUX MiHIManbHWiA [4,13].

3 ycix po3pobneHux HUHI kKnacudikalliii Bapukosy B cUCTEMI
nepeaHbOI A0AATKOBOI BENMKOI NiALLKIPHOI BEHW HaNbinbLL no-
LwMpeHoto € knacudikauis 3a Weber (1997), xoua B Hill Hemae
noAiny 3a e4MHO0 03HAKOHO, @ LIM(POBI HA3BM BapiaHTIB He 3pyYHi
Ans 3anam’aToByBaHHs. Panilue B YkpaiHi nig yac knacudikadii
BapyKO3y B CUCTEMI NepeaHbOol A0AATKOBOI BENMKOI NiALWIKIPHOT
BEHW PO3PI3HANM TPU TUNK: CTOBOYPOBWIA, PO3CUMHWIA i MPOMiX-
HWi [9,11].

Pi3Hi BapiaHTV BnagiHHA NepeaHbol 40AATKOBOI MigLUKIPHOI
BEHW Y BENWKY MiaLLKkipHy BeHy (BINB) Ta rmuboki BeHn ineode-

MOparnbHOro cerMeHTa Hepiako € NPUYMHOK MOMMMOK Mifg Yac
onepaLii 3 npueogy BX HWXHIX KiHLIBOK, A OOHWUM i3 HACMiaKiB
TaKMX MOMWIIOK € PELIMAMB 3aXBOPHOBAHHSI.

Merta pobotu

3AiNCHUTM KiNbKICHWI aHani3 TMMiB BapyKo3y B CUCTEMI nepe-
OHbOI gopatkoBoi BINB 3a mkepenom pednitokcy Ans nokpaLleH-
HS pesynbTaTiB NikyBaHHS NaUieHTIB i3 BAPUKO3HOD XBOPOOOKO
Ta 3anobiraHHs peunanBaM 3aXBOPHOBAHHS.

Marepianu i MeToAU AOCAIAKEHHA

Mpotsrom 2018-2025 pp. y cyamHHomy sipaineHHi KHIM «3a-
kapnatcbka obracHa KriHiuHa nikapHs imeHi AHapis Hosakay
30P (m. Yxropog) Ha nikyBaHHi nepebyeanu 3000 naujieHTiB
i3 BAPMKO3HIUM PO3LUMPEHHAM MIALUKIPHUX BEH HUXHIX KiHLIBOK.
Bapwko3 y cuctemi nepeaHboi foaatkoBoi BB aiarHocToBaHo y
111 (3,7 %) xBopwx. Kputepii 3anyy4eHHs o [OCHimKEHHS — Ba-
PUKO3HE PO3LLIMPEHHS BEH HIXKHIX KIHLIBOK i3 BApUKO30M Y CUCTEMI
nepeaHbOi 4OAATKOBOI BENWKOI MiALLKIPHOT BEHW, BCTAHOBIEHE
3a JONOMOTO0 YNBTPa3BYKOBOrO JOCMIZKEHHS NOBEPXHEBUX i
rmnbokux BeH ineothemopanbHoOro cermeHTa. Kputepin Buknto-
YEHHS — AiarHOCTOBaHi CynyTHi TSXKI 3aXBOPHOBAHHSI.

[JocnimxeHHs Bignosigae npuHLmnam [enbCiHCEKOI Aeknapa-
Lii, yxaneHoi leHepanbHot acambnieeto BcecBiTHBOI MegnyHoi
acouiauii (1964-2016 pp.), KoHeHuii pagu €sponm npo npaga
noavin 1a GiomegumumHy (1997 p.), €Bponeicbkoi KOHBEHLT
MpO 3axuUCT XpebeTHWUX TBapWH, LIO BUKOPWUCTOBYKTLCS AJ1s
[OCMiAHUX Ta iHWWX HaykoBux Uinen (1986 p.), BignosigHNM
nonoxeHHam BOO3, MixHapogHOi pagn MEQUYHNX HayKOBWX
ToBapucTB, MixkHapogHoro kogekcy meanyHoi etuku (1983 p.)
Ta YMHHOMY 3aKOHOAABCTBY YKpaiHW. 3aTBEPmKEHO BUTAIOM 3
npoTokony 3acigaHHs Komicii 3 6ioeTvku JBH3 «Yxropoacskuii
HauioHanbHuiA yHiBepeuTeT» Ne 6/21 Big 08.02.2023 p. Mepen
obcTeXeHHaM Y NikyBanbHOMY 3aknagi BCi MauieHTy nignucanm
CTaHAapTHY iHhOpPMOBaHy 3rogy.

Mig yac ynsTpa3sykoBoro 06cTexeHHs navieHTis i3 BX y nono-
KEHHI CTOSIUM Ta NIEXaym OLIHIOBANM TPY aCNeKTH NaTonoriYHor
KPOBOTOKY B MOBEPXHEBI BEHO3HII CUCTEMI: [Kepeno pedrtokey,
LUSISIXM MOLUMPEHHS pecpritoKCy Ta KaHanm NOBEPHEHHS pecpritokcy
B MMOOKy BEHO3HY cucTemy. 3anexHo Big fKepena pedrokcy
PO3PI3HANN TUMKU BApUKO3Yy B CUCTEMI NepefHbOi A04aTKOBOI
BB (mabn. 1).
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Tabaunua 1. Tunu Baprko3y B c1cTEMI NepeAHboi A0AATKOBOI BI1B 3aAeXHO Bia Axepena pedatokcy

| TMn

Il Tun

BB

[MpoHu3Ha BeHa 3aaHbONaTepanbHoi MOBEPXHi CTerHa

|30nb0BaHMI BapKKo3 y cUCTEMI NepeaHboi aoaaTkosoi BB

BaceitH rnnbokoi BeHu cterHa

Bapwukos BINB go rupna po3LumpeHoi nepeaHsoi gogartkosoi BINB

BaceiH HWKHBOI CiAHNYHOI BEHM

BapwukosHe posiumpeHnHs BB Ta nepeaHboi gogatkosoi BIB (knacuyHa BX)

BaceliH BHYTpILLIHBOI Kny60BOi BEHN

Tabauusa 2. Po3noain XBopux Ha BapyvKo3 y CHCTEMI NEpeAHbOi AoaaTkoBOT BB 3a CEAP, n (%)

Knac Kniniyna xapakTepuctuka Po3nopain HWXHiX KiHLiBOK 3a KNiHIYHMMM Knacamm

CEAP 3anexHo Bif TMNY BapuKo3y B cucTeMi nepeaHbLoi aoaatkosoi BINB
I Tvn, n =89 Il Tun, n = 22

C2 Bapuko3Ho posLumMpeHi NigLKipHi BeHN 85 (95,5 %) 11 (50,0 %)

C3 Habpsik 1(1,1 %) 1(4,5%)

C4 LLIkipHi 3miHW: rinepnirmeHTaLis, ek3ema 3(3,4 %) 3(13,6 %)

C5 3aroeHa TpoivHa Bupaska - 6 (27,3 %)

C6 AxTVBHa TpodiyHa BMpa3ka - 1(4,5%)

Mpu | TMni BapnKO3HO 3MiHEHa NepeaHs A0AATKOBA Benka
nigLuKkipHa BeHa Bnagae B BB y BepxHii TpeTuHi, a npu Il Tvni
BapWKO3Y B CMCTEMI NepeaHbOI AOAATKOBOI BENMUKOI MiALUKIPHOT
BEHW BapWKO3HO 3MiHEeHUIA CTOBOYp He NoB’'s3aHui i3 BIB.

Y mabnuyi 2 HaBefeHO KNiHIYHWIA PO3NOgin XBOPKX 38 MiX-
HapogHot knacudikauieto CEAP. Y rpyni naujeHTi i3 | Tunom
BapWKO3y B CMCTEMI NepeaHbOi AOAATKOBOI BENMKOI MiALUKIPHOT
BEHW He 3adpikCOBaHO BMMaAKM AEKOMMNEHCOBAHOI BApUKO3HOT
xBopobu. Mpw |l Tvni natepansHoro Bapukoay 7 (34,8 %) xBopux
manu BX Ha cTapii gekomneHcaldli.

Poanogin nokasHukis 3a kputepiem BinkokcoHa He Bianosifas
HOpMarbHOMY 3aKOHY, TOMY Nif Yac LOCMIMKEHHS BUKOpUCTAnM
HenapameTpuyHi METOAM CTaTUCTUYHOTO aHaniay. [ns obpaxyHky
abConioTHUX i BiZHOCHMX 3HaYeHb 3acTOCyBanM NakeT nporpam
Microsoft Office Excel 2021 ta Jamovi 2.3.28.

Pe3yabtatin

OBcTeXEHUX NOZINWAM Ha fBi rpynu 3a TUNamu natepans-
HOrO BapyKO3y, BPaxOBYtuM 38’30k Bapkoay i BIB Ta 38’130k
pedrokey Yepes HecrnpoMOXHi BEHU i rMUBOKOI BEHO3HOI
cuctemun (mabn. 3). Y 89 (80,2 %) nauieHTiB Bu3Ha4YeHo | Tmn
narepanbHoro Bapukosy, y 22 (19,9 %) - Il tvn.

[Mpu | TMNi BApUKO3HO 3MiHEHa NepenHs 40oAaTKoBaA BEMMKa
nigwkipHa BeHa Bnagae B BINB y BepxHii TpeTuHi. Lien tvn Bu-
SBNAOTH He MeHLUe HiX Y 80 % navieHTiB i3 BapUKO3OM y cucTeMi
nepeaHbOi 4OAATKOBOI BEMMKOI MiALIKIPHOT BeHW. KniHivHO Len
TUN MOXe MaTu TpW BapiaHTw:

1. nepLmin — pedrioKC i30MbOBaHUIA TiflbkW NatepanbHO
npuTokoto, Busienennin y 10,1 % Bunapkis; HanbinbLL cnpusT-
NMBMIA BapiaHT, L0 BU3HAYalOTb Ha NOYATKOBKX CTadisX 3axBO-
ptoBaHHs (puc. 1);

2) opyrvit — pednioke Yepes ocTianbHuii knanaH BI1B
MOLLMPLOETLCS MO Ti cTOBOYPY, JOCsrae rupna nareparnsHoi npu-

TOKM Ta «3aX0QUTb» B HEL; K i B NepLIOMY BapiaHTi, pecpntoke
[PeHYETbCSA B MPOHU3HI BEHU NnaTeparbHOT NOBEpXHi FOMInKu
— 34,8 % Bunagkis;

3) Tperiit — npu Tpueanomy nepebiry BapuKo3y BUHMKAE
KranaHHa HecrpoMoxHicTb BIB, kniHiYHa kapTuHa aHarnoriyHa
craHgaptHin BX — 25,5 % sunagkis (puc. 2).

BupisHsaloTb BapiaHT, Koy naTtepansHa NpuToka Takox
Bnagae y BIB, ogHak Ha nepenHiin abo nateparbHiii NOBEPXHi
CTerHa € NpOoHN3Ha (iHKOMM iX Kinbka) BEHa, LU0 «MiMKUBIOEY Haf-
NILLIKOBWI 06'EM KPOBI Y BAPUKO3HO PO3LUMPEHMIA NaTepanbHNi
cToBOyp. [lekonu npy LbOMY BapiaHTi NPOHW3Ha BEHA B PavOHi
koniHHoro cyrnoba 3'edHye BapuKO3HO 3MiHEHY naTepanbHy
NPUTOKy 3 BaceHOM MigKOMIHHOT BEHM.

[Mpw Il Tvni BapMKO3y B CUCTEMI NEPEAHbOI A0AATKOBOI BENN-
KOI NiZLUKIPHOT BEHW BApUKO3HO 3MiHEHMIA CTOBDYP He NOB'si3aHuiA
3 BIMB. [hxepenom pedntokcy B LibOMY pa3i € NPOHU3HI BEHY, LLO
3'€IHYHOTh L0 NPUTOKY 3 IMMBOKOK BEHOK CTerHa abo HUXHBLO
CiBHMYHOIO BEHOHD, NOTIM — i3 BHYTPILLUHBOIO KIyBOBO BEHOI HA
Goui ypaxeHHs (puc. 3).

[Hogi npw I TvNi BUSABNAKOTL AMCNNACcTUYHY BeHy (abo BeHM),
LLIO 3'€AHYE BAPUKO3HO 3MiHEHY nateparbHy MPUTOKY 3 6aceHoM
rMMOOKOI BEHY CTErHa, HUKHBLOI CiHUYHOT BEHM ab0 3 6aceiiHoM
BHYTPILLHBOI KIy60BOT BEHW. Y LibOMY pasi nepeaHs 4oaaTkosa
BenuKa nigLkipHa BeHa 3abesnevye BiaTik 3 ypaxeHoi KiHLiBKN.
i yac aHriockaHyBaHHS CMOCTEpIratoTb, L0 KPOBOTIK y nare-
parbHiii BEHi CNpsiMOBaHUI iHTpakpaHiasbHo.

3 nornsigy yneTPasByKoOBOI AiarHOCTVKMW, HAaBEAEHi BapiaHTL
060B’A3K0BO MakoTb ByTW BCTAHOBMEHI i OMMCaHi B MPOTOKON
0BCTEXEHHS, iHaKLLE Nif Yac HACTYNHWX XIPYpPriYHUX MaHinynsLin
MPOHM3HI BEHU (SIK [xepeno pedoriokey) MoxyTb Byt Bunag-
KOBO MOLLKOZKeHI. Lle Moxe CnpuynHUTK 3HauHy KpOBOTEYY Ha
onepaviiHomy ctoni i/fabo B Hanbrmk4omy nicisionepauinHomy
nepiogi. Kpim Toro, He niksigoBaHe mxepeno pedntokey npu i
TUNi BapuKO3y B CcTEMI nepeaHboi fogatkosoi BB npussoguTs
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Puc. 1. Bapunkos y cuctemi nepeAHboi AOAGTKOBOI BEAMKOI NiALWKIpHOT BeHU. Y3AC BEH HUXHIX KIiHLIBOK - €KTa3oBaHa AatepaAbHa

niAWKipHa BeHa cTerHa.
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Puc. 2. BnaaiHHs AaTepanbHOi NiALLKIpHOT BEHK cTerHa y BIB. 1: BINB; 2: rAaTepanbHa MialLKipHa BEHa; 3: CTErHOBa BeHa.

[0 BUHUKHEHHS! TOCTPOro BapukoTpomM60gnebiTy, Lo Takox
notpebye BignoBiaHOrO NikyBaHHs (puc. 4).

Y 49 (55,1 %) nauieHTiB i3 | TMMOM BapuKO3y B CUCTEMI
nepeaHbol 4oAaTKOBOI BENMKOI MiALWKIPHOT BEHW BU3HAYEHO
TPETIit BapiaHT, LLO BigMOBIAAB KMaCK4Hili BAapUKO3Hiii XBopobi 3
OLMHWYHMM po3wmpeHHsmM BB Ta ii nputok. Y 31 (34,8 %) nauj-
€HTa BUSBNEHO MaKcuMarnbHe po3wmnpeHHs BIB, Bapukos BINB
Y Lnx 0BCTEXEHNX NEPEXOAMB Y NEPEAHI0 JOAATKOBY MiALLKIPHY
BEHy, a aucTanbHiwe BB He Gyna posiwumpena. 3adikcoBaHo
nvwe 9 (10,1 %) BMNagkiB i30NbOBAHOMO BapuKO3y B CHUCTEMI
nepenHbOi A0AATKOBOI BENMKOI MmiaLLKipHOi BeHW. Lle 3aebinbLuoro

nauieHTn, y SKux nateparnbHa BeHa Bnagana y BI1B Huxye 3a
HECMPOMOXHWIA OCTiafnbHWIA KnanaH, a BepTuKanbHWiA pedpritoke
ckupaBcs 6e3nocepenHbo y nareparbHy BeHy. AKLLO B nalieHTa
BM3HAYeHO | TMN BapuKko3y B CUCTEMi NepeaHbOi A40AaTKOBOI
BENWKOI NiALLKIPHOT BEHW, NOMY AOLLINIbHE BUKOHAHHS KNacu4HOT
thnebekTomii byab-skmM cnocobom.

[Mpw Il TMNi BapuKo3y B CUCTEMI NEPEAHbOI 4OAATKOBOI BE-
NMKOI MiZLWKIipHOT BeHm B 13,6 % Bunaakis mxepenom pedriiokcy
Oynn HeCNpPOMOXHi NPOHW3HI BEHW 3 TMMOOKOT BEHWN CTerHa, Y
27,3 % — HECPOMOXHi MPOHW3HI BEHW, MOB’A3aHi 3 3aranbHo
CTErHOBOH) BEHOH. binbLue Hix y 59,1 % naLieHTiB i3 Bapnko3om
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Tabaunuga 3. Po3noain Baprko3y B CUCTEMI NEPEAHBOT AOAATKOBOI BEAMKOI MIALLIKIPHOT BEHM 3a 3B'3koM i3 BB

BapiaHt | TMn natepanbHoro Bapuko3y, n =89 | Il Tun natepansHoro Bapukosy, n = 22

1 BapiaHT 9 10,1 % BacelH rmnbokoi BeHM cTerHa 3 13,6 %

2 BapiaHT 31 348 % BaceiiH HUXHBOI CiAHWYHOT BeHN 13 59,1 %

3 BapiaHT 49 55,1 % BaceliH BHYTpiLUHLOT kny6OBOi BEHU 6 27,3 %
3A 3b

Puc. 3. Cxema natonorii. A: AXeEPeno pedAOKCy — NPOHKU3HA BEHA MAUOOKOI BeHU cTerHa; Bb: AXepeno peGAOKCY — NPOHM3HA BEHa, LLO
3'€AHYE HWXHIO CIAHUUHY BEHY 3 6aceiiHOM BHyTPILLHBOI KAY60BOI BeHU. d: BIB; 2: aatepanbHa MialLKipHa BeHa; 3: rAMboka CTerHosa

BeHa; 4: cTerHoBa BeHa; 5: BHYTPIlLHA KAy60Ba BeHa.

4

Puc. 4. Cxema naToAorii BapuKo3y B cucTEMi NepeAHboi AOAATKOBOI BIMB uepe3 NpoHW3Hy BEHY, L0 3'€AHAHA 3 TAMOOKO BEHO3HOM

CUCTEMOIO.
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y cucTeMi nepeaHbOI 10AATKOBOI BENUKOI MiALLKIpHOT BeHU Il
TMNY Dkepeno pedhriokey — NOB’A3aHui ineodemopansHui 6a-
CeliH Yepes NPOHM3HI BEHW HMKHBOIT CigHWYHOT BEHW. HasiBHICTb
BIMB no natepanbHii NOBEPXHi HWKHIX KIHLIBOK BU3HAYal0Thb K
aT1nosi hopmu, Lo BUSBNSAOTL Y 2-3 % Bunagkis. Mpu I Tvni
BapyVKO3y B CUCTEMI NEPEaHbOI 4OAATKOBOI BENMKOI NiALLKIPHOT
BeHu obcar onepaTuUBHOTO BTPYYaHHs, 30Kkpema niksigallis
naTonoriYyHoro KPOBOTOKY MPOHU3HUMU BEHAMM Ta BUCIHEHHS
KOHIOMepaTiB BapuKO3HOTO PO3LUMPEHHS BEH, He MOXe ByTu
3MEHLUEHNIA 3 MOTUBIB JOCATHEHHS KPaLLOro KOCMETUYHOIO

edekTy.

06roBopeHHA

lMNepenHs gopatkoBa MigLwkipHa BeHa bepe noyaTok Ha 30B-
HILLHIN MOBEpPXHi KOMIHHOIO cyrnoba, BEPXHIi TPETUHI TOMINKY,
3aHi/l NOBEpPXHI CTErHa Ta iae Joropy no MeaianbHii, a noTim
Mo NepeaHiit NOBepXHi cTerHa, Bnagatoun y BB Ha pisHi ii rupna
abo Ha 16-20 cm gucTanbHie. OnmrcaHo BUNaaKY, KON nepeaHs
[ofaTkoBa niglukipHa BeHa Briagana B HAXHi CIGHWYHI BEHU, BEHU
nepeaHbOi YepeBHOI CTiHKM abo OKpeMiM CTOBOYPOM Y 3ararbHy
CTerHoBy BeHy, nopyd 3 ruprom BIB [13].

Po3pi3HaAloTb BapiaHTW BnagiHHA NepeaHboi A04aTKOBOI
nigLUKipHOi BeHn y BIB, Lo Hepigko € NpUYMHO NOMWIIOK Mig
yac onepaTuBHUX BTPyYaHb 3 Npueogy BX HmkHIX kiHLiBOK. OfuH
i3 HaCnMigKiB Takux MOMUIIOK — PELIMAMB 3aXBOPHOBAHHS. IHKOMM
v. profunda ext, v. epigastrica in., v. circumflexa ilii superficialis
BriaZatoThb y NepeaHto JOAATKOBY MiALIKIPHY BEHY 6e3nocepeaHs0
i/abo Yepe3 HeCMPOMOXHI MPOHU3HI BEHW, @ cama flatepanbHa
BeHa, CBOEKD Yeproto, Bnagae y BIB. Mpu Takomy aHaToMiy-
HOMY BapiaHTi MicLle BnagiHHA nepeaHboi AOAATKOBOI BEMMKOI
niZLKipHOT BEHK Moxe ByTn NpuitHsaTe 3a cacpeHoeMopanbHe
cnisrvpno. OnucaHo BuNazky, KOnu nartepanbHa BeHa Bnagae
B CTErHoBy BeHy nobnuay cadeHodemopansHoro cnierupna
[9,11,14].

3a JaHMMK OKpEMUX aBTOPIB, Ha CTETHI B NaTeparbHill BeHi
HapaxoBytoTb 10—12 NpoHW3HWX BeH, a Ha rominui — 13-30. Ak
nMpaBuo, Y MiCLsX BNagiHHs BEMMKMX BOKOBWX MPUTOK y Nnate-
parnbHy MigLKIpHY BEHY BOHA NOB’fi3aHa 3 rMWBOKMMM BeHaMK
opHieto abo KinbkoMa MPOHNU3HUMK BeHamu [11].

Binowmo, 110 y XxBopyX Ha Bap1KO3 Y cucTeMi nepeaHLoi aoaart-
KOBOI BEMKOI NiALLKIPHOI BEHW BEHO3HUIA BiATIK KOMMEHCOBAHUI,
HEMa€e 03HaK XPOHIYHOT BEHO3HOI HEOCTATHOCTI, CyAOM YHOM,
Habpsiky, iHaypauii. MaujeHTn maike He MaKTb Cy6’eKTUBHIX
ckapr. PazoM i3 TUM, nig Yac Liboro JOCAiMKEHHS Y rpyni navjieHTis
i3 Il TMMOM BapwWKo3y B CUCTEMI NepeaHbOi A0AATKOBOI BEMMKOT
MifLWKipHOi BeHu 3adpikcoBaHo 34,8 % BunaakiB gekoMneHcaLi
3aXBOPIOBAHHS].

Bapwko3Ho poslwmpeHa nepeHs 4ogatkosa niglukipHa BeHa
moxe OyTu npeacTaBneHa ogHUM abo ABOMa BenuKuMu CToBOY-
pamu. HuHi po3pi3HAoTb TPY OCHOBHI Pi3HOBMAM NATOMNONYHOrO
PO3LWIMPEHHSI BEH NaTtepanbHOi NoBepxHi cterHa — X-, Y- Ta
S-nogibHi hopmu posranyxenHst. HancknagHiwoto e X-nogibHa
dhopma posranyXeHHs), KONy BU3Ha4atoTb NepeaHi Ta 3adHi Big-
ranyxeHHs i Ha rominui, 1 Ha cterHi [10,11].

Y Mexax CTerHa 3afHs rinka crornyyaeTbcs 3 CUCTEMOKO
rmBOKMX BEH, NEpeaHs rinka Yepe3 NPOHW3HI BEHU — i3 cucTe-

MO0 NnaTeparnbHKX BeH, LLO OTMHAIOTb CTErHOBY KICTKY. Y AinsHL
KoniHHOro Ccyrnofa po3LMpeHi BapyKO3Hi BEHW 3'€AHYHOTHCS 3
NiAKONIHHOK BEHOHKD. Y MeXxax roMirnki 3aHi rinku cromny4atTbest
Yepes NPOHU3HI BEH 3 CUCTEMOK) ManoroMifikoBMX BEH, a nepe-
JHi TiKy — 3 NepeaHbO0 BENMKOTOMINKOBOK) Ta MasioroMinikoBo
BeHamu. [puYmHO BapuKo3y B CUCTEMI NepeaHbOoi 0AaTKOBOI
nigLWKipHOi BeHU Moxe ByTu 3aTpumka peayKLii nepeaHsoi fo-
[aTKOBOI BENMKOI NiALLKIPHOI BEHW abo HECMPOMOXHICTb KranaHiB
30BHILLHLOI CTErHOBOI BeHu [13,15].

KpuTepiem ycniLLHOro NikyBaHHS BapUKO3HOTO PO3LUMPEHHS!
BEH NlateparnbHOi NMOBEPXHi HKHIX KIHLIBOK € BUSIBMEHHS YCiX
3B’A3KIB LVX BEH i3 rM1OOKOK BEHO3HOK CUCTEMOLO.

Kputepiem Bu3HaueHHs Il Tuny Bapukosy B cuctemi nepeaHboi
[0JATKOBOI BEMMKOI MiALLKIPHOT BEHU MOXe OyTu KoMmpeciiiHa
npoba (cTucHeHHs BB y Touui cacheHodemoparnkHoro cnierit-
pna), KonW nepeaHs JofaTkoBa BeNWKka niaLlkipHa BeHa cnaga-
€TbCS, 3a YMOBMU, LU0 Jrepenom pegtokey € BIB.

BucHoBKH

1. ONTMManbHUM BapiaHTOM Knacudikaji Baprkosy B cuc-
TeMi nepeaHbLOI 40AaTKOBOI BEMMKOI NiALLIKIPHOI BEHM € po3nogin
3anexXHo Big mxepena pedrtokcy.

2. Axwo npu | TMNi BapuKo3sy B CUCTEMI NEPeaHLOI fofaT-
KOBOI Benukoi niaLLKipHOT BeHu knacuyHa cpnebektomis BIB,
3nifcHeHa Byab-sikum cnocobom, € edhekTBHOW, To npw Il Tvni
BapuKo3y B CUCTEMI NepeaHbOl 40AATKOBOI BEMWKOT MifLLIKipHOI
BeHM 060B'3k0BO HeoOXiaHA NikBigaLlis MPOHWU3HWX BEH, WO €
LKepernom pedrnitokcy 3 ineodemoparnbHOro cerMeHTa.
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The aim of the study is to determine the clinical and anamnestic characteristics of pruritus in psoriasis, as well
as to analyse the spectrum of psychopathological symptoms and their impact on the quality of life in this cohort
of individuals.

Materials and methods. The main group included patients with psoriasis accompanied by pruritus of varying in-
tensity (n = 15) and patients with dermatosis without active pruritus (n = 15). The severity of skin lesions, intensity
of itching, psychopathological aspects, and their impact on quality of life were assessed using questionnaires
and psychodiagnostic methods.

Results. The area of skin lesions in both groups was assessed by the Psoriasis Area and Severity Index (PASI):
for the main group, the median was 9.2 (7.5; 10.1), for the comparison group — 7.05 (5.95; 8.40), which demon-
strated a statistically significant difference (p < 0.05). The intensity of pruritus assessed by visual analogue scale
was significantly higher in the main group (mean 5.60 + 0.21) compared to the comparison group (1.90 + 0.27).
Correlation analysis revealed that for patients with pruritus, obsessive-compulsive symptoms (r = 0.92, p < 0.05)
play the greatest role in the psychopathological aspect of the disease, while in patients without pronounced itching,
symptoms of interpersonal sensitivity dominated (r = 0.97, p < 0.05). The main group of patients with psoriatic skin
lesions associated with pruritus demonstrated a moderate impact on their life activities with a median of 9.5 (9.5;
16.5). Those respondents with only dermatosis rated the impact on quality of life as slight discomfort—3.0 (2.5; 5.5).

Conclusions. Patients with psoriasis accompanied by severe pruritus, with a predominance of plaque form, have a
more severe course of dermatosis, which is manifested by a higher PASI compared to patients with psoriasis without
active itching. The psychodiagnostic assessment demonstrates the greatest influence of the group of obsessive-com-
pulsive symptoms in the main group. The identified peculiarities of itching influence necessitate a better diagnosis of
the pruriginous component and changes in approaches to personalized therapy for this group of patients.

Modern medical technology. 2025;17(2):115-123

Mcopias, acouioBaHuM 3i cBepbexxem:
BapiabeAbHiCTb cneKTpa KAIHIUHMX NPOABIB, KOPEAALLIWHWI aHaAi3 B3aEMO3B'A3KIB
NcUXonaToAOriYHMX CUMNTOMIB Ta iXHil BNAMB Ha AKICTb XUTTA

I. I. MakypiHa, A. 0. TopoaokiHa, 0. A. PuxoB

Merta po6oTH — BU3HAYUTH KIiHIKO-AaHAMHECTUYHI XapaKTepucTV kv cBepBexXy npu ncopiasi, a Takox npoaHani-
3yBaTW CNEKTP NCUXOMATONOMYHUX CUMMTOMIB Ta IXHill BNAUB Ha SKICTb XWUTTS Y LIMX NaLiEHTIB.

Martepianu i MeToau. [10 OCHOBHOI rpynu yBINLLAM NALIEHTV 3 NCOPia3oM, LLIO CyNpPOBOAXKYBABCS CBEPOEXEM Pi3HOI
iHTeHcMBHOCTI (n = 15), Ta nauieHTn 3 AepmaTo3om 6e3 akTuBHOrO ceepbexy (n = 15). OLiHIOBaHHS THKKOCTI
YpaXeHb LLKipW, iIHTEHCUBHICTb CBEPBEXKY, NCUXONATONONIYHI aCNEKTM Ta IXHili BNMMB Ha SKICTb KUTTS OLiHIOBaNN
33 AOMOMOrOH aHKETYBAHHA Ta LLMSXOM 3aCTOCYBaHHS KMiHIKO-NCUXOAIarHOCTUMHNX METOAMK.

Pesynabratu. 1oLy ypaxeHHst Lkipy B 060X rpynax Bu3Havanu 3a iHgekcom PASI: B naLlieHTiB OCHOBHOI rpynu
megiaHa ctaHosuna 9,2 (7,5; 10,1), rpynu nopiHsHHS — 7,05 (5,95; 8,40), BiGMIHHOCTI CTAaTUCTUYHO 3HAYYLL
(p < 0,05). IHTeHCHBHICTB CBEPOEXY, OLiHEHA 3a JOMOMOTOH0 BidyanbHOI aHanoroBoi Wkanu, 3Ha4Ho GinbLua B
OCHOBHIl rpyni (cepenHe 3HayeHHs — 5,60 £ 0,21) wopo nokasHuka rpynu nopisHsHHS (1,90 +0,27). KopensuinHui
aHanis nokasas: 415 NavieHTiB i3 cBepbexem HanbinbLLy porb Y NCMXONATONOriYHOMY acnekTi 3aXBOPIOBaHHS
BigirpatoTb 0bcecuBHO-koMMynbCyBHI cumntomu (r = 0,92, p < 0,05), a B naujieHTiB 6e3 Bupa3Horo ceepbexy
[OMiHYBanu CUMNTOMY iHTepnepcoHanbHoi ceHcuTuaHocTi (r = 0,97, p < 0,05). B ocHoBHIlA rpyni XxBopuX, KOTpi
Marnu NcopiaTUyHi YpaKeHHS! LLKIpKU, acoLliioBaHi 3 cBepbexeM, BU3HAYEHO 0r0 MOMIPHWIA BMMB Ha XUTTEAI-
AnbHicTb (Mepiana — 9,5 (9,5; 16,5)). PecnoHaeHTu, siki Manu nuiwe Aepmato3, OLHAMK BNNB Ha SKICTb XKUTTS
B MexXax HesHauHoro auckomaopty — 3,0 (2,5; 5,5).
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BucHOBKH. Y XBOPUX Ha Ncopias, Lo CYNpoBOAKYETLCS BUPa3HUM cBepbExeM, y pasi npeBantoBaHHs BnsLkoBoi
chopmu 3adhikCoBaHO TsKUMIA Nepebir AepMaTosy, Lo BUSIBUNM 3a BULLMM iHaekcoM PASI nopiBHSHO 3 navieHTamu
3 ncopia3om 6e3 akTBHOrO cBepOeXy. McrxoaiarHoCTYHe OLIHKOBaHHS Aario 3MOry BCTAHOBWTM B OCHOBHIl rpyni
obcTexeHux HanbinbLWNA BB KOMMEKCY 0BCECMBHO-KOMMYNbCUBHUX CUMNTOMIB. BusHaueHi ocobnmeocTi
BNnMBY cBEPOEXKY 3yMOBMIOKTH AOLIMBHICTL PETENbHILLOI LiarHOCTVKM NPYPUTiHO3HOTO KOMMOHEHTA Ta 3MiHU
nigxogie £o nepcoridikoaHoi Tepanii Liei rpynu ocib.

CyuacHi mepuuHi TexHonorii. 2025. T. 17, Ne 2(65). C. 115-123

Psoriasis belongs to the group of chronic inflammatory derma-
toses characterized by fairly recognizable clinical manifestations
in the form of papular lesions with silvery-white scaling on the
surface. Although research on this disease has always been a
subject of lively debate among scientists in different historical
periods, this dermatosis is still considered a systemic process
that is not limited to skin lesions [1].

Cardiovascular pathology, musculoskeletal impairments,
intestinal disorders and endocrine dysfunction are the most com-
mon conditions that make up the comorbidity halo for psoriatic
disease [2,3,4]. However, among the above nosologies, mental
disorders continue to be one of the most significant comorbidities.
The study by T. L. Hedemann et al. demonstrates a higher pre-
valence of symptoms of depression, anxiety, and suicidal ideation
in patients with psoriasis than in the general population [5]. The
“skin-brain” interaction becomes especially relevant in the condi-
tions of the stay of patients, both civilian and military contingent,
in the front-line territories. This aspect is of particular importance
in circumstances of constant stress and psychological strain.

On the other hand, next to the already known pathological
conditions, new nosological units are beginning to appear, which
can potentially affect the course of the main dermatosis. An
example of this can be the phenomenon of itching, which goes
beyond the scope of a routine symptom or just a subjective feel-
ing and acquires the meaning of an independent phenomenon
in the modern context. Thus, according to the task force of the
European Academy of Dermatovenereology, chronic pruritus
should be considered as an independent disease with functional
and structural pathology of the skin and nervous system [6]. This
thesis changes approaches to understanding itching, both within
an autonomous condition and associated with dermatoses.

Psoriasis in the classical sense does not belong to the types
of skin lesions accompanied by unbearable itching, obviously
inferior to manifestations of lichen planus, atopic dermatitis,
or mycosis fungoides. However, taking into account our own
experience and the latest reviews of other representatives of
the dermatological community, an emphasis is being formed on
itching, which significantly affects the course of psoriasis, the
quality of life, and the psycho-emotional background of patients.
Therefore, there are many questions about whether itching in
psoriasis is an independent “player” among other comorbid
conditions, or only a subjective reflection of the action of ex-
ogenous or endogenous triggers, the degree of inflammation.
In addition to the direct impact on the clinical manifestations of
dermatosis, which are characterized by active kebnerization and
the appearance of excoriations, itching, regardless of the causal
state, can be associated with changes in the mental status of
patients. Such pruriginous aggravation objectively contributes
to more frequent registration of depressive, and anxiety condi-

tions, disorders of the obsessive-compulsive spectrum, or sleep
disturbances [7,8].

Psoriasis and pruritus, as separate nosological categories,
are already characterized by specific clinical manifestations and
can have a significant impact on the mental health of patients. At
the same time, their synergistic interaction requires a review of
traditional approaches to the assessment of not only skin lesions
but also the psychopathological changes that may accompany
these conditions. Establishing the relationship between psoriasis,
pruritus, and psychiatric disorders is a dynamic process and may
require individualized management taking into account all aspects
of the disease to achieve optimal results in therapy.

Therefore, it is important to determine the role of itching in
psoriasis, its potential not only clinical but also psychoemotional
and social burden for patients, as well as the impact on adaptive
capacity, and quality of life.

Aim
The aim of this work is to determine the clinical and anamnes-
tic characteristics of pruritus in psoriasis, as well as the analysis

of the spectrum of psychopathological symptoms and their impact
on the quality of life in this cohort of individuals.

Materials and methods

The study was conducted on the basis on the Department of
Dermatovenerology and Aesthetic Medicine of the Zaporizhzhia
State Medical and Pharmaceutical University, the Medical Edu-
cational and Scientific Center “University Clinic” and the Regional
Dermatovenerological Treatment and Diagnostic Center of the
“Regional Infectious Clinical Hospital”. The first step before con-
ducting clinical and psychopathological diagnosis was obtaining
consent from patients to participate in this study, in accordance
with the moral and ethical norms of the IGH/GCP, and the Dec-
laration of Helsinki (1964 with additions in 1975, 1983, 1989,
1996, and 2000), European Convention on Human Rights and
biomedicine and legislation of Ukraine. The Bioethics Committee
of Zaporizhzhia State Medical and Pharmaceutical University
gave permission to conduct the study, protocol No. 5 dated by
May 22, 2024.

The next step was the clinical verification of the diagnosis
of “Psoriasis” in 30 people with an emphasis on the presence/
absence of pruritus. It was the last sign that became decisive for
the further antagonistic distribution of the contingent of patients
into groups: patients with skin lesions associated with itching
(n = 15) and patients with only manifestations of dermatosis
without a clinically significant pruriginous accent (n = 15). The
area and severity of skin lesions were assessed using the PASI
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index (Psoriasis Area and Severity Index; T. Fredriksson et al.,
1978) with the calculation of the median (Me), lower and upper
quartiles (Q1; Q3) [9].

The intensity of pruritus was assessed using a 10-point visual
analog scale (VAS; N. Q. Phan et al., 2012. E. Verweyen at al.,
2019) questionnaire with a range of values from its absence
(index 1) to maximum manifestation (index 10) [10,11]. The
profile of psychopathological symptoms was determined using
a symptomatic questionnaire SCL-90-R (Symptom Check List-
90-Revised; L. Derogatis et al., 1994) [12]. This tool allows to
systematize and define a psychopathological group of symptoms
taking into account the following scales: somatization (SOM),
obsessive-compulsiveness (O-C), interpersonal sensitivity (INT),
depression (DEP), anxiety (ANX), hostility (HOS), phobic anxiety
(PHOB), paranoid ideation (PAR) and psychoticism (PSY). The
value of the strength of the correlation was estimated according to
the Chaddock scale: “0.00-0.29" — negligible; “0.30-0.49" — week;
“0.50-0.69” — moderate; “0.70-0.89” — strong; “0.90-1.00" - very
strong. In addition to the isolated assessment of the above-men-
tioned scales, a comprehensive quantitative measure, the Global
Severity Index (GSI), was analyzed to evaluate the overall severity
of the listed symptom groups.

When evaluating the standardized questionnaire DLQI (Der-
matology Life Quality Index; A. Y. Finlay et al.,1994), the dermato-
logical quality of life index is determined, taking into account the
following distribution of the obtained points: 0—1 — no effect at all
on the patient’s life; 2-5 — minor effect; 6-10 — moderate effect;
11-20 - very large effect; 21-30 — extremely large effect [13].

Statistical processing of the obtained results is carried out
on a personal computer in the program “Statistica® for Windows
13.0” (StatSoft Inc., license No. JPZ8041382130ARCN10-J).

Results

The main group was represented by 15 people with a clini-
cally verified diagnosis of psoriasis, taking into account classic
lesions on the skin, accompanied by pruritus of varying intensity.
The gender distribution of patients in this group was represented
by the predominance of men — 80 % (n = 12), while women ac-
counted for 20 % (n = 3). The age indicators in the studied group
ranged from 30 to 60 years, the average value was 47.2 + 2.3
and 37.7 £ 5.4 in men and women, respectively.

The entire studied sample of patients has manifestations of
vulgar plaque psoriasis with a median index PAS19.2 (7.5; 10.1).
In 40 % of patients, clinical and radiological criteria allowed to
verify the diagnosis of arthropathic psoriasis. About the feeling
of pruritus, the majority of patients articulated a complaint about
this feeling already at the first clinical examination, the level of
concern was not inferior to the intensity of the lesion on the skin.
Separately, it is worth citing the results regarding the patients’
description of this feeling.

Thus, in addition to the classical definition of “pruritus”, the
following synonyms were registered: “itching”, “burning”, and
“tingling”. The manifestation of itching was most often associated
in patients with the beginning of an exacerbation, focusing specif-
ically on the areas of psoriatic rash within the chest (80.0 %), back
(66.7 %), upper and lower extremities (86.7 %), scalp (33.3 %). The

diurnal dynamics of this phenomenon are also noted, the majority
of patients (60.0 %) reported a pronounced intensity of itching in
the evening and at night, and 4 people from this sample had severe
difficulties falling asleep, 2-3 times waking up during the night with
the inability to fall asleep again quickly in sleep and disturbance of
daytime activity. Furthermore, in addition to the direct presence of
an inflammatory process on the skin, 73.3 % (n = 11) of patients
attributed the increase in the intensity of itching to previous active
stress. The presence of itching in areas of intact skin or during the
period of remission in this cohort of individuals was not determined.

The comparison group is represented by patients with skin
lesions corresponding to the clinical manifestations of psoriatic
disease but without any active concern about the pruritus or its
equivalents. Both groups are comparable in terms of gender and
age distribution. Thus, in persons with isolated skin manifesta-
tions, men also made up the vast majority (n = 11, 73.3 %), and
the female gender represented 26.7 % (n = 4). Age ranges range
from 37 to 63 years, with a mean of 49.5 + 2.8 for males and
47.0 £ 4.7 for females. The area of skin lesions and the degree
of severity of the existing changes is 7.05 (5.95; 8.40) according
to the PASI index. This feature shows a statistically significant
difference when comparing both groups (p < 0.05).

Analysing the clinical manifestations in the patients of the
studied sample, we have similar characteristics of the clinical
form to the main group —the predominant manifestations of vulgar
plaque psoriasis, while the criteria of arthropathic changes are
present in only 20 % of patients. During the period of the study,
these episodes of exacerbation in this cohort of individuals were
not accompanied by significant complaints of subjective discom-
fortin the form of pruritus of the skin. However, 53.3 % of patients
reported that during their lifetime they had pruriginous episodes
in association with an active course of dermatosis. Thus, to un-
derstand the clinical homogeneity of both groups, it is worth em-
phasizing the defining difference, that is, the presence of itching.

Therefore, when assessing the intensity of itching, the most
practical diagnostic tool was used — a visual analog scale with
an emphasis on determining the average intensity of itching
during the last day and the strongest degree of intensity of this
sensation during a similar period. The average indicator of the
severity of itching according to the VAS for the first group was
5.60 £ 0.21, for the second — 1.90 £ 0.27, and the criterion for the
maximum degree of intensity of this sensation was 6.30 + 0.55
and 2.07 £ 0.31 in the relevant samples (Fig. 1,2). Interpreting
the obtained data, pruritus in patients of the main group meets
the criteria of a moderate sensation and is significantly more
pronounced in comparison with the group of patients with only
skin lesions (p < 0.0001).

The presence of both an isolated skin lesion and comorbidity
due to pruritus have an impact on the mental state of this cohort
of patients. That is why the assessment of psychopathological
symptoms in such persons is an important step. As can be seen
from Table 1, patients with psoriasis and pruritus have a higher
GSl score, unlike the comparison group, with a significant effect
on the value of this criterion for most groups of psychopathological
symptoms, except hostility and paranoid ideation.

According to the data presented in Table 2, the leading
indicators affecting the severity of psychopathological mani-

ISSN 2072-9367

CyuacHi MeanuHi TexHoAorii. T. 17, Ne 2(65), kBiTeHb - YepBeHb 2025 p. 117



OpwuriHanbHi pochipkeHHs / Original research

N W~ OO0 N @

1
0

Average intensity
of itching

Main group

Comparison group

Fig. 1. The indicator of the average intensity of itching among patients of the main and the comparison group according to the data of

the assessment of the visual analog scale.
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Fig. 2. The indicator of the maximum degree of itching among patients of the main and the comparison group according to the data of

the assessment of the visual analog scale.

festations in patients with psoriasis in association with pruritus,
at the level of functional connection, are obsessive-compulsive
symptoms (r = 0.92, p < 0.05), while the following features have
a strong correlation: depression (r = 0.87, p < 0.05), paranoid
ideation (r = 0.85, p < 0.05), psychoticism (r = 0.83, p < 0.05),
hostility (r=0.78, p < 0.05), anxiety (r = 0.78, p < 0.05), phobic
anxiety (r=0.73, p <0.05) and interpersonal sensitivity (r=0.74,
p < 0.05). Symptoms of somatization are less crucial, but still
with a moderate strength of correlation (r = 0.64, p < 0.05). In
general, for the main group, the trend of reliable involvement to
a greater or lesser degree of all groups of psychopathological
symptoms in the involvement of the psychopathological aspect
of the course of dermatosis with a pruriginous component be-
came decisive.

At the same time, the comparison group with skin lesions
without active itching showed less variability in dominant psy-
chopathological symptoms. Analysing the obtained data from
Table 3, very strong correlation strength with GSI is demon-
strated by signs of interpersonal sensitivity (r = 0.97, p < 0.05)
and strong by depression (r = 0.89, p < 0.05), phobic anxiety

(r=0.89, p <0.05) and anxiety (r = 0.87, p < 0.05). As among
individuals with dermatosis and pruritus, only moderate effects of
somatization are present in patients with isolated skin changes
(r=10.69, p <0.05).

The variability in the assessment of the quality of life in this
cohort of individuals is presented as follows. Thus, the main
group of patients with psoriatic skin lesions associated with
itching demonstrates a moderate impact on vital activities with
a median of 9.5 (9.5; 16.5). Those respondents with only der-
matosis rated the impact on quality of life as slight discomfort
-3.0(2.5; 5.5). As you can see, pruritus objectively creates an
additional burden in terms of the daily high-quality functioning
of a person (p < 0.0001).

Thus, the analysis of both groups of patients reflects the
multicomponent nature of the interaction between dermatosis
and pruritus, including clinical and psychological basis. The use of
the visual analog scale and DLQI brings the practitioner closer to
attempting to objectify pruritus as a separate condition and assess
the level of clinical discomfort. On the other hand, the involvement
of SCL-90-R allows us to determine the range and severity of
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Table 1. Comparison of average indicators of psychopathological symptoms by subscales in study groups

SCL-90-R Main group Comparison group p-criteria
SOM 1.21+£0.71 0.70+0.36 <0.05
0-C 1.01+£043 0.56 +0.19 <0.05
INT 0.98 +0.49 0.58 +0.30 <0.05
DEP 0.91+0.57 0.49 1 0.51 <0.05
ANX 1.15+0.59 04210.32 <0.05
HOS 1.10£0.85 0.83+0.65 >0.05
PHOB 0.47+0.45 0.17+0.24 <0.05
PAR 0.77+0.70 0.47+0.28 >0.05
PSY 0.65 + 0.52 0.30+0.24 <0.05
GSl 0.94 £ 0.46 0.5140.26 <0.05
Table 2. Matrix of correlations of psychopathological symptoms of the main group
Parameter SOM o-C INT DEP ANX HOS PHOB PAR PSY
SOM 1 - - - - - - - -
0-C 0.57* 1 - - - - - - -
INT 0.20 0.61* 1 - - - - - -
DEP 0.43 0.69* 0.83* 1 - - - - -
ANX 0.35 0.81* 0.50 0.54 1 - - - -
HOS 0.45 0.68" 0.84* 0.87* 0.37 1 - - -
PHOB 0.39 0.72* 0.58* 0.51 0.89* 0.42 1 - -
PAR 0.49 0.72 0.75* 0.92 0.42 0.91* 0.42 1 -
PSY 043 0.89* 0.61* 0.63* 0.69* 0.72 0.63* 0.78* 1
GSlI 0.64* 0.92* 0.74* 0.87* 0.78* 0.78* 0.73 0.85* 0.83*
*: valid values (p < 0.05).
Table 3. Matrix of correlations of psychopathological symptoms of patients in the comparison group
Parameter SOM 0-C INT DEP ANX HOS PHOB PAR PSY
SOM 1 - - - - - - - -
0-C 0 1 - - - - - - -
INT 0.66* 0.31 1 - - - - - -
DEP 0.67* 0.22 0.80* 1 - - - - -
ANX 0.56* 0.62* 0.89* 0.57* 1 - - - -
HOS 0.41 0.05 0.29 0.80* 0.02 1 - - -
PHOB 0.34 0.67* 0.86* 0.75* 0.86* 0.34 1 - -
PAR -0.10 -0.20 0.26 0.57* -0.10 0.66* 0.34 1 -
PSY -0.30 -0.10 0.15 0.45 -0.15 0.56* 0.33 0.97* 1
GSlI 0.69* 0.40 0.97* 0.89* 0.87* 0.46 0.89* 0.30 0.20

*: valid values (p < 0.05).
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psychopathological symptoms. This approach contributes to
the possibility of individualizing the management of dermatosis
against the background of a comprehensive assessment of the
patient's general condition.

Discussion

Pruritus is not a pathognomonic sign of psoriasis, but in
the modern dermatological discourse, its influence on both
the course of dermatosis and the quality of life of patients is
recognized as being underestimated. A survey by the National
Psoriasis Foundation showed striking data: more than a third of
respondents had never been asked about itching or pain asso-
ciated with the underlying dermatosis [14]. At the same time, the
prevalence of pruritus in such patients is not uncommon, with
data fluctuating depending on the population. In some studied
samples, the frequency of this phenomenon registration is from
60 % to 90 % [15,16].

Of course, clinical and demographic features should be taken
into account when assessing this condition. The female population
also became dominant (60.5 %) for the presence of moderate to
severe pruritus in the study by R. Sommer et al. [17]. Whereas
in our work, men are the predominant contingent in both groups.
This may be due to social conditions and migration processes
during martial law.

It is worth emphasizing the correlation between the severity
of the course of dermatosis and its clinical manifestations with
the presence and intensity of pruritus. According to S. H. Mora-
riu et al., the manifestation of itching was more often observed
in the studied group in patients with manifestations of plaque
psoriasis (88.69 % of cases) with a total median PASI index of
7.00 (5.51; 9.48), pointed out the reliable dependence of the
presence of this phenomenon and the degree of involvement
skin to the pathological process [18]. The presence of this clinical
form and the spread of the pathological process on the skin can
potentially act as predictors of the need for evaluation and ana-
lysis of itching in patients with psoriasis [17,19]. The results we
obtained are comparable both in terms of absolute dominance of
vulgar plaque psoriasis among clinical forms of dermatosis and
in terms of statistically significant difference of PASI in the main
group and the comparison group.

In general, as in our research, complaints of itching are
most often associated with the appearance of efflorescences on
the limbs, trunk, and scalp. In this study, complaints about the
appearance of rash elements both without and in combination
with itching in the genital area were not recorded, nevertheless,
it is not necessary to ignore this anatomical area both during
the collection of anamnesis and during the clinical examination.
Thus, the study by P. Watchirakaeyoon et al. demonstrates that
in cases of genital psoriasis, subjective sensations in the form
of itching, tingling/burning, and pain are quite significant, which
negatively affects the daily activities of people with this problem,
including manifestations of sexual dysfunction [20].

It is quite difficult to unify the characteristics of itching as a
phenomenon, taking into account the individuality of the sen-
sory experience of each patient. Nevertheless, the sensation
of pruritus in psoriasis in most cases, both in our study and in

the works of other scientists, is limited to areas of the affected
skin, fluctuating in intensity during the day with an increase
in the evening/night and stress aggravation [18,21]. Different
synonyms are used by patients to describe this symptom: “dis-
comfort”, “burning” or “tingling”, which further complicates the
systematization of itching as a separate independent process.
However, with palmoplantar lesions, patients described this
sensation as painful and deep [22].

The concept of alexithymia as difficulties with expressing
one’s feelings is considered to a greater extent in the context
of psychogenic pruritus [23]. However, the understanding of
this condition in the case of the appearance of itching in chronic
inflammatory dermatoses in patients with disorders of the psy-
chopathological profile requires a deeper analysis. Tsiori S. et al.
indicate that patients with psoriasis and alexithymia are six times
more likely to receive higher scores on one of the psychopathol-
ogy scales than patients without this phenomenon [24].

Considering the heterogeneity of the above-mentioned
characteristics, the objectification of itching remains an important
issue. The simplest, in our opinion, but the valid method of its
assessment remains the visual analog scale. Thus, in this study,
a statistically significant difference is determined according to
the indicators of this scale among the subjects of the main and
comparison groups. It allows not only to evaluate of the severity
of pruritus but also to control its intensity during the dynamic
curation of the patient.

Psychopathological comorbidity, in terms of depression,
anxiety, or dysmorphophobia, has a pronounced effect on the
course of dermatosis both in the presence and in the absence of a
pruriginous component [2,25,26]. Studies evaluating the variability
of psychopathological symptoms based on SCL-90-R data are
quite limited. The main array of scientific works is dedicated to
the comparison of cohorts of people without dermatosis and with
clinically significant changes in the skin represented by psoriatic
efflorescences. So, according to X. Li et al., patients with psoriasis
showed higher rates of depression, anxiety, obsessive-compul-
sive states, somatization, interpersonal relationships, and sen-
sitivity, with no difference in paranoid ideation and psychoticism
phenomena between the studied groups [27].

In our study, the division into groups was not based on the
principle of presence / absence of skin lesions but based on
the dominance of pruritus. Accordingly, when comparing both
groups according to the subscales of existing distress, as can
be seen from Table 1, the influence of all symptoms, except for
hostility and paranoid ideation, is statistically significant. GSI
scores among a sample of patients with dermatosis associated
with pruritus are quite variable. Gupta et al., in addition to the
emphasis on depressive components, indicate that the intensity
of itching is inversely proportional to the obsessive-compulsive
spectrum of symptoms and manifestations of phobic anxie-
ty [28].

This can be explained by the fact that patients with moderate
itching focus more on intrusive thoughts or, for example, anxiety
about surrounding events, than those in whom itching reaches
the highest intensity. According to the data of R. Conrad et al.
in psoriasis, the general symptom severity index showed higher
rates of emotional distress, anxiety, and depression, and the
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latter became the only significant predictor of the severity of
pruritus [29].

According to our data obtained in the course of calculating
the correlation between individual groups of symptoms and the
general index of severity for the first group, obsessive-compul-
sive phenomena (r = 0.92, p < 0.05) are the most significant
in the psychopathological aspect of the course of dermatosis
with itching. This thesis confirms the importance of the obses-
sive urge to scratch, which creates an additional burden in the
clinical course of psoriasis, as well as the psycho-emotional
adaptation of the patient. Whereas for patients in the group with
only dermatosis and no pronounced itching, the leading role
belongs to the symptoms of interpersonal sensitivity (r = 0.97,
p <0.05). The presence of skin lesions directly affects difficulties
in social interaction and complicates career development, and
intimate relationships, which ultimately leads to the formation
of negative identification. According to the research results, a
clear connection between the presence of psoriasis and the
prevalence of stigmatization is also confirmed, taking into ac-
count socio-gender prerequisites [30,31].

Looking at the internal correlation between groups of symp-
toms in the respondents of the main group, attention is drawn to
the strong correlation between obsessive-compulsive symptoms
and anxiety (r = 0.81, p < 0.05) and psychoticism (r = 0.89,
p < 0.05). Anxiety is a known trigger for obsessive phenome-
na and compulsions, including those associated with itching,
demonstrating a direct dependence. The relationship with the
scale of psychoticism, taking into account clinical observations,
indicates on the one hand the avoidant behaviour of respondents
with itching, on the other — their unwillingness to fill in forms with
emotional, sensitive, and cognitive introspection. Patients without
a potential subjective trigger in the form of pruritus do not have a
significant correlation with most symptoms except phobic anxiety
(r=0.67, p<0.05) and anxiety (r = 0.62, p < 0.05) with average
values of such interaction.

The strong correlation between interpersonal sensitivity and
symptoms of depression is indicative (r = 0.83, p < 0.05) and
phobic anxiety (r = 0.84, p < 0.05) in patients of the main group.
In our opinion, the basis of this relation is social stigmatization,
vulnerability, and changes in interpersonal interaction among
patients with psoriasis burdened by pruritus, which in turn leads
to impaired adaptation, and irrational avoidance behaviour with
manifestations of a depressive component. The latter, according
to the psychodiagnostic interview, is manifested by a lack of desire
to communicate with others and, a loss of motivation and interest
in life. In the subjects of the comparison group, in addition to the
correlation of interpersonal sensitivity with depression (r = 0.80,
p <0.05) and phobic anxiety (r=0.86, p < 0.05), described above
and for patients with psoriasis and itching, additionally, there is
an interaction with anxiety (r=0.89, p < 0.05). Itis the last group
of symptoms that complements the anxiety-depressive spectrum
of psychopathological phenomena against the background of
personal discomfort and self-blame in the context of the presence
of skin lesions.

In turn, the group of depressive symptoms correlates with
manifestations of hostility (r = 0.87, p < 0.05) and paranoid ide-
ation (r=0.92, p < 0.05) at a significantly high level in the main

group. The existing correlation between the above-described
manifestations of the depressive state has a connection with
outbreaks of aggression in the context of clinical observation of
these individuals. In the general structure of psychopathological
manifestations against the background of a reduced emotional
state, there are explosive reactions of anger, dissatisfaction,
indignation, and aggression about various triggers: from the
conditions of stay in the hospital to “inattentive”, in the words of
the patient, care by medical personnel.

Most often, in this category of persons, such episodes are
associated, first of all, with the lack of a quick therapeutic effect
on the intensity of pruritus, rather than on the resolution of the
rash. The continuation of this state is paranoid ideation, which,
against the background of outbreaks of hostility, is characterized
by excessive suspicion and mistrust of both the correct diagnosis
of one’s condition by doctors and the prescribed therapy. ltchingin
this sample, as a leading symptom, prompts them to think about
the presence of a more serious disease, which everyone around
hides. Among patients in the comparison group, the correlation
between depressive symptoms and hostility is also quite strong
(r=0.80, p <0.05). According to the results of a clinical psycho-
pathological interview, in this group of persons, in contrast to
patients with pruritus, emotionally coloured behavioural episodes
are associated with dissatisfaction with the slow dynamics of
efflorescences towards resolution.

Anxiety symptoms are correlated with phobic manifestations
for both the main (r = 0.89, p < 0.05) and the comparison group
(r=0.86, p <0.05), when general concern about the condition of
the skin, especially in the presence of a rash on parts of the body
that are open to social inspection, leads to the appearance of a
potential fear of publicity, any social interaction. But at the same
time, for the patients of the first group, this concerns not only the
embarrassment regarding the condemnation of the appearance
but also the subjective aggravation of the feeling of itching at the
moment of being among society.

An extremely strong level of correlation is also present
among groups of symptoms of hostility and paranoid ideation
(r=0.91, p < 0.05) among patients with psoriasis and pruritus,
where affective explosiveness is combined with suspiciousness.
Some of these patients have disorders of associative thinking and
aggressive behaviour, destructive thoughts.

The group of paranoid symptoms has strong (r=0.78, p < 0.05)
and extremely strong (r = 0.97, p < 0.05) correlations with psy-
choticism for the main and comparison groups, respectively. Such
interaction indicates suspiciousness, and offensiveness against
the background of manifestations of psychoticism, in this case,
signs of alexithymia. Our study did not focus on aspects related to
difficulties in recognizing and verbalizing one’s feelings. However,
according to clinical observations, some patients had difficulty de-
scribing complaints of a subjective profile against the background
of suspicion regarding the detailing of this information by the doctor.

Symptoms of somatization reveal noticeable correlations in
both groups, which allows them to be attributed to second-rank
manifestations.

Summarizing the obtained clinical, anamnestic, and psy-
chodiagnostic data, the fact is undeniable that pruritus is most
often a manifestation of typical forms of psoriasis, but signifi-
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cantly worsens the quality of life of patients, causing constant
physical and psychoemotional discomfort. Therefore, it allows
not only to single out itching as a priority component in the
assessment of psoriatic disease but also to take into account
its potential negative impact when choosing treatment tactics
for such patients.

Conclusions

1. In patients with psoriasis accompanied by pronounced
pruritus, in the presence of generally similar clinical manifesta-
tions (predominance of the plaque form), a more severe course
of dermatosis is observed, which is manifested by a higher PASI
compared to patients with psoriasis without active itching.

2. The difference in the influence of groups of psychopatholog-
ical symptoms on the overall severity of psychopathological man-
ifestations was determined. In patients with pruritus, the group of
obsessive-compulsive symptoms is the most significant, while in
the comparison group — symptoms of interpersonal sensitivity.

3. The features of the effect of pruritus on the clinical mani-
festations of dermatosis, the psychopathological state, and the
quality of life of patients have been identified, making it neces-
sary to better diagnose the pruriginous component and change
approaches to the personalized therapy of this cohort.

Prospects for further research consist in the formation of an
algorithm for the complex management of pruritus in patients
with chronic inflammatory dermatosis, taking into account the
degree of involvement of neurovegetative, inflammatory, and/or
psychopathological mechanisms of its formation.
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The aim of the current study was to evaluate the therapeutic efficacy of 1 % IL-1B antagonist dental gel by its
effect on biomarkers of inflammation and cytoprotection under conditions of modelling chronic generalized
periodontitis in rats.

Materials and methods. Chronic generalized periodontitis (CGP) was reproduced in Wistar rats weighing
180-210 g by 8-week administration of the prooxidant Delagil (chloroquine phosphate, 30 mg/kg) and addition
of EDTA (2 %) to drinking water using a calcium-deficient peroxide diet with reduced chewing function. The
studied pharmacological medications were administered after the development of CGP in rats for 30 days:
1 % oromucosal gel with IL-1f receptor antagonist (RAIL-18, 1 mg/kg) locally using a dispenser; and the
antioxidant Mexidol (250 mg/kg) intragastrically for 30 days. The condition of periodontal tissues and the
effect of the studied medications on the levels of inflammatory markers IL-183, tumour necrosis factor alpha
(TNF-a), matrix metalloproteinase-2 (MMP-2) and markers of endogenous neuroprotection hypoxia-induced
factor 1-alpha (HIF-1a) and heat shock proteins (HSP, ) were evaluated using enzyme-linked immunosorbent
assay (ELISA).

Results. Modelling of CGP in rats by 8-week administration of the prooxidant Delagil and addition of EDTA to
drinking water resulted in typical manifestations of the disease: bleeding, hyperaemia, and swelling of the gums;
tooth mobility; formation of gingival pockets up to 8 mm against the background of increased levels of inflamma-
tion markers (TNF-a, IL-1B), and molecular markers (HIF-1a and HSP, ) in the blood indicated a homeostatic
response of the periodontium to inflammation and subsequent hypoxia by an increase in the synthesis of HIF-1a
and HSP, . Course application of 1 % oromucosal gel with IL-1 receptor antagonist (1 ug/kg) to rats with CGP in
a therapeutic regimen led to an improvement in the clinical picture of the disease: significant reduction in the size
of the gingival pocket to 2.2 mm, and a significant reduction of bleeding and swelling against the background of
lowering the levels of inflammatory markers in the blood: TNF-a — by 82 % (p < 0.05), metalloproteinase-2 — by
65 % (p < 0.05), and IL-18 — by 71.4 % (p < 0.05) compared to the group of untreated animals. Application of
1 % oromucosal gel with IL-1[ receptor antagonist resulted in an increase in HIF-1a levels by 42 % (p < 0.05)
in comparison to control indicators, and an increase in HSP, levels by 62.8 % compared to the control group,
and in 2.4 times (p < 0.05) compared to the intact group that indicated a significant impact of IL-1B receptor
antagonist on the HSP, -dependent mechanisms of endogenous cytoprotection. Oromucosal gel with 1 % IL-18
receptor antagonist (1 pg/kg) was significantly superior to the reference drug Mexidol (250 mg/kg) in terms of
its action on the studied parameters under conditions of CGP.

Conclusions. The obtained results substantiate the further in-depth pharmacological study of the new oromu-
cosal gel with IL-1B receptor antagonist (1 ug/kg) for the purpose of clinical use in the treatment of generalized
periodontitis. We have found that the use of IL-1f receptor antagonist in experimental CGP is more effective
than Mexidol.

Modern medical technology. 2025;17(2):124-131

Desiki acnekTH TepaneBTUUHOI Aii CTOMATOAOTYHOrO reAto 3 aHTaroHictom IL-1
npu eKcnepuMeHTaAbHOMY XPOHIYHOMY reHepaAi30BaHOMY NapOAOHTHTI

0. 0. AmutpieBa, . ®. BeneHiues, I. b. Camypa, B. I. CarbH1KOB

Meta po6otu — OUHUTI TepaneBTUYHY edekTUBHICTL 1 % OPOMYKO3HOTO renio 3 aHTaroHICTOM iHTeprenkiHy
1B (IL-1B) 3a 1oro BNAMBOM Ha Mapkepu 3ananeHHs Ta LUTONPOTEKLii B yMOBaxX MOAEMNOBaHHS XPOHIYHOIO
reHeparniaoBaHoro MapoAoHTUTY Y LLYPIB.

Martepianu i meToan. XpOHiYHWIA reHepanisoBaHnin napogoHTUT (XITT) Mogentosanu y LypiB niHii Bictap macoto
180-210 r 3a [ONOMOrO NEPEKUCHOT KanbLiiii-gediLnTHOT BIETU 3i 3HKEHOH XYBarnbHOK (YHKLIIEI NPOTSIOM
8 TxHiB. Y nuTHY Bopy Aopasanv 2 % posunH EJTA Ta BHyTPILUHBOLLTYHKOBO BBOAMIM NPOOKCUAAHT «[enariny
(xnopoxiHy cocdpar, 30 mr/kr) woaHs. Mpenapaty, Lo BuB4any, BBoguny nicns possutky XI T npotsrom 30 gi6:
OpOMYKO3HUI refnb 1 % i3 peLenTopHUM aHTaroHictom IL-1f (1 MKr/kr) HaHOCUAK MiCLLEBO 3a JONOMOrOH0 J03a-
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Topa; «Mexcugon» (250 Mr/kr) BBOAMIM BHYTPILLHLOLLNYHKOBO. MeToaamu TBepaodasHoro iMyHopepMeHTHOro
aHaniay ouiHIOBany CTaH TKaHWH Napo4OoHTa Ta BNIMB JOCAIAXEHWX CNONYK Ha piBHI MapkepiB 3ananexHs IL-1[3,
tbakTopa Hekpo3y nyxnuHu anbga (TNF-a), matpukcHoi Mmetanonpoteinasu-2 (MMP-2) Ta MapkepiB eHOOTEHHOI
HerponpoTeKLii — iHaykoBaHoro rinokcieto haktopa 1-ansga (HIF-1a) Ta 6inkis Tennosoro woky (HSP, ).

Pe3yastatn. MogenioBaHHs XIT1y LypiB LWnsxoM 8-TWXHEBOrO BBEAEHHS npookcuaaHTa «fenariny» 1a go-
faBaHHs E[TA Ao NUTHOI BOAW CMIPUYMHSANO TUMOBI NPOSIBU XBOPOOW: KPOBOTOUMBICTD, rinepemito Ta Habpsik
SICEH; PYXIMBICTb 3y0iB; yTBOPEHHS SCEHHUX KULLEHb O 8 MM Ha Tri NiABULLEHHS PIBHS MapKepiB 3ananeHHs
(TNF-q, IL-1B), a Takox MonekynapHux mapkepis (HIF-1a a HSP, ) y kposi. Lie cBigunTs Npo romeoctatiniHy
BIANOBIfb NAPOJOHTA Ha 3ananeHHsl Ta HaCTYNHY MNOKCio LNAXoM 3binblueHHs cuHTesy HIF-1a i 6inka HSP, .
Kypcose BBeaeHHs 1 % 0pOMYKO3HOTO rento 3 aHTaroHicTom peentopis IL-1f (1 mkr/kr) wypam i3 X' cnpusano
MOKPALLEHHHO KMiHIYHOT KapTUHK 3aXBOPIOBAHHS: 3HAYHOMY 3MEHLLEHHIO IMUOMHN NAapOAOHTANBHUX KULLEHb 10
2,2 MM, 3MEHLLEHHIO KPOBOTOUMBOCTI Ta HabpsiKy SICEH Ha TNi 3HWKEHHS PIBHIB MapKepiB 3ananeHHs B KpoBi
(TNF-a — Ha 82 %, p < 0,05, MMP-2 — Ha 65 %, p < 0,05, IL-1B — Ha 71,4 %, p < 0,05) nopisHsIHO 3 rpynot
HenikoBaHux TBapuH. BeeneHHs 1 % OpoMyKO3HOrO remto 3 aHTaroHictom peuentopis IL-1B npussoguno o
ninBuLeHHs piHiB HIF-1a Ha 42 % (p < 0,05) NOPIBHSHO 3 KOHTPONBHUMY MOKa3HWKaMK i 36iNbLUEHHS PiBHIB
HSP,, Ha 62,8 % nopisHAHO 3 KoHTpONeM Ta 'y 2,4 pasa (p < 0,05) NopiBHAHO 3 iHTaKTHOIO rpynoto. Ha niacTasi
LMX AaHIX 3p0BMNM BIUCHOBOK NP0 3HAYHMA BNMMB aHTaroHicTa peuentopis IL-1B Ha HSP, -3anexHi MexaHiamu
€HIOreHHOI LTonpoTekuii. 3a fieto Ha JocnimkeHi nokasHuki B ymoax Xl 1 % opoMyKo3HWiA renb 3 aHTa-
roHicTom peuenTopis IL-1f (1 mkr/kr) BiporigHo nepeBaxas npenapat nopiBHAHHS «Mekcupony (250 mr/kr).

BucHoBKu. Pe3ynsTatv focnifjxeHHs 0BrpyHTOBYOTb [OLNBHICTL MPOAOBXEHHS (hapMaKororiYHOr0 BUBYEHHS
HOBOTO OPOMYKO3HOTO refto 3 aHTaroHicTom peientopis IL-1B (1 MKr/Kr) 4ns KNiHIYHOMO BUKOPUCTaHHA nig vac

NiKyBaHHS reHepaniaoBaHoro NapoboHTMTY.

CyuacHi mepuuHi TexHoAorii. 2025. T. 17, Ne 2(65). C. 124-131

Inflammatory periodontal diseases are the most complex
problem from the point of view of therapeutic dentistry as they
can be complicated by the development of unresolved hyperin-
flammation; dysbiosis of the oral, intestinal and other location’s
microbiota; disruption of innate and adaptive immunity, and other
systemic alterations that may cause or exacerbate other health
problems associated with increased morbi-mortality [1]. According
to international statistics, periodontitis ranks second after dental
caries. Thus, according to the scientific and analytical group of
WHO, inflammatory periodontal diseases are significantly wide-
spread among the world population and their significant growth
continues [2,3].

Despite the promotion of a healthy lifestyle, hygiene and pre-
ventive measures, incidence and prevalence of periodontitis has
constantly increased (55-80 %) in young people [4]. Periodontitis
has a multifactorial etiology, in which the presence of aggressive
gingival microbiota, weakened immune and antioxidant systems
against the background of a significant surge in free-radical and in-
flammatory reactions leads to the disease and its progression [5].
All this knowledge about the pathogenesis of periodontitis justified
the widespread use of antiseptics, antibiotics, anti-inflammatory
agents, and antioxidants for the treatment of the disease [6].

The therapeutic effectiveness of anti-inflammatory and anti-
oxidant medications from medicinal plant materials (chamomile,
turmeric, calendula, and ginger), and synthetic medications (COX
inhibitors, leukotriene modulators, lipid peroxidation inhibitors,
and membrane stabilizers) has been studied in detail, and these
are among the most widely used classes of medications for the
management of chronic generalized periodontal disease [7,8,9].
Dosage forms containing essential oils of medicinal plants,
which exhibit anti-inflammatory, wound-healing, and antibac-
terial properties, have found application in the treatment of
periodontitis [10,11]. In our country and abroad, preclinical justi-

fication has been obtained for the use of noble metals and noble
metal-based nanoparticles in the management of periodontal
disease [12,13,14].

It has been established recently that the pro-inflammatory
mediators IL-1f and TNF-q; increased enzymatic and non-enzy-
matic production of reactive oxygen species (ROS) are of great
importance in the formation and progression of inflammatory
periodontal diseases, among which the leading place is occupied
by generalized periodontitis.

ROS and cytotoxic forms of NO cause an active burst of
free-radical reactions that lead to oxidative modification of protein
molecules, complex lipids, and nucleic acids. The interleukin 1
family includes key signalling molecules that trigger and maintain
periodontal inflammation, initiate some mechanisms of apoptosis,
inhibit protein synthesis and reparative regeneration [15,16,17].
IL-1B is a master regulator of inflammation and plays essential
roles in enhancing local blood flow, and neutrophil infiltration at
the site of inflammation. Further studies demonstrated that the
IL-1 family is a diverse group of mediators that includes pro-in-
flammatory and anti-inflammatory cytokines. IL-18 enhances the
secretion and activity of matrix metalloproteinases (MMP), par-
ticularly MMP-9, in different types of cells involved in periodontal
inflammation, including neutrophils, osteoclasts, and osteoblasts;
this represents an important amplification loop of the inflamma-
tory response [18,19]. In addition, The IL-1 molecules enhance
the production of other MMP, such as MMP-1 and MMP-2, in
gingival fibroblast cells and periodontal ligament cells promoting
extracellular matrix degradation and leading to tissue destruction
and bone resorption [20,21]. Novel IL-1 modulators have shown
significant promise as adjuncts to traditional local therapy in the
clinical management of periodontal disease.

Currently, FDA approved recombinant IL-13 antagonists
Rilonacept, Canakinumab, Infliximab, Bortezomib and Anakin-
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ra. IL-1f inhibiting properties have been identified in curcumin,
metformin, and metronidazole [22]. The most encouraging
results have been found with clinical use of Anakinra in various
pathological conditions. Anakinra and its generics interrupt
IL-1B-dependent pathways of neurodestruction, modulate glu-
tathione (GSH)-dependent mechanisms of mitochondrial and
cytosolic heat shock protein 70 (HSP,) expression in the brain
during acute ischemia. Oromucosal gel with an IL-1f inhibitor
was developed at the Department of Medicines Technology
of Zaporizhzhia State Medical and Pharmaceutical University.
Numerous preclinical studies demonstrated its effectiveness,
safety and harmlessness in experimental periodontitis [23,24].
The above predetermined the prospects for further studies of
oromucosal gel with IL-1f antagonist.

Aim
To evaluate the therapeutic efficacy of 1 % IL-18 antagonist
dental gel by its effect on biomarkers of inflammation and cy-

toprotection under conditions of modeling chronic generalized
periodontitis in rats.

Materials and methods

Laboratory animals. The studies were conducted on forty
3-month-old white female Wistar rats weighing 180-210 g,
obtained from the nursery of the Institute of Pharmacology and
Toxicology of the Academy of Medical Sciences of Ukraine. Ex-
periments and all manipulations with animals were conducted
out in accordance with the regulations on the use of animals in
biomedical experiments (Strasbourg, 1986, as amended in 1998)
and the European Convention for the Protection of Vertebrate An-
imals Used for Experimental and Scientific Purposes [25,26]. The
experimental research protocols and their results were approved
by the decision of the Zaporizhzhia State Medical and Pharma-
ceutical University Bioethics Commission. The Zaporizhzhia State
Medical and Pharmaceutical University Commission on Bioethics
decided to adopt the experimental study protocols and outcomes
(Protocol No. 3, dated March 22, 2021).

Before the start of the experiment, animals that met the cri-
teria for inclusion in the experiment were randomly assigned to
the groups. Animals that did not meet the criteria were excluded
from the experiment during quarantine. The animals were placed
in polycarbonate cages measuring 550 x 320 x 180 mm with
galvanized steel covers measuring 660 x 370 x 140 mm and
glass drinkers. Five rats were kept in each cage. Each cage
was labelled with study number, species, sex, animal numbers,
and dose. Cages were placed on racks according to the dose
levels and cage numbers indicated on the labels. All rats were
fed ad libitum standard ration for laboratory animals, supplied by
the company “Phoenix”, Ukraine. Water from the municipal water
supply network (after reverse osmosis and sterilization by UV
radiation) was given without restrictions. Alder (Alnus glutinosa)
sawdust, previously treated by autoclaving, was used as litter.

Experimental model. Experimental modelling of chronic gen-
eralized periodontitis (CGP) was reproduced for 8 weeks using a
calcium-deficient peroxide diet with reduced masticatory function.

The drinking water bottles contained a 2 % EDTA solution, and the
prooxidant Delagil (chloroquine phosphate) at a dose of 30 mg/kg
in the form of a 0.59 % aqueous solution was administered daily
to the animals. The animals were given soft food throughout the
experiment [27]. After the development of CGP simulation, the ani-
mals received the studied medications intragastrically using a metal
probe. All animals were divided into 4 groups (10 animals each):

1. Intact group — received isotonic saline solution (0.9 % NaCl)
intragastrically for 30 days;

2. Control group — animals with experimental CGP received
isotonic saline solution (0.9 % NaCl) intragastrically for 30 days;

3. Animals with experimental CGP, which were applied
1 % oromucosal gel with IL-1B receptor antagonist at a dose of
1 mg/kg locally to the affected areas of the periodontium using a
dispenser for 30 days [23];

4. Animals with experimental CGP, which received the refe-
rence drug Mexidol (PJSC “Technolog”, Ukraine) at a dose of
250 mg/kg intragastrically daily for 30 days [27].

In the work we used 1 % oromucosal dental gel with IL-1f
receptor antagonist, developed at the Department of Medicines
Technology of Zaporizhzhia State Medical and Pharmaceutical
University. Antagonist of interleukin-1 was used as an active
pharmaceutical ingredient in the recipe of oromucosal gel, Exci-
pients were D-panthenol (a plasticizer), carboxymethyl cellulose
sodium salt (a viscosity modifier and mucoadhesive component),
Tween-80 (an absorption enhancer), benzalkonium chloride (a
preservative), sodium hydrophosphate + citric acid (a phosphate
buffer solution), and purified water.

For the experiments, only pharmaceutical-grade active and
auxiliary ingredients were utilized, which were obtained from
Ukraine suppliers such as SINBIAS LLC, Istok-Plus LLC, and
MOBIL MEDICAL LLC.

Under thiopental anaesthesia (40 mg/kg), rats of all expe-
rimental groups were withdrawn from the study. Following this,
blood samples were obtained from the celiac artery for subse-
quent analysis.

Blood was taken from the abdominal aorta by syringe, and
serum was separated by centrifugation at +4 C° at 1500 rpm for
20 min [28].

Enzyme-Linked Immunosorbent Assay (ELISA). The concentra-
tion of hypoxia-inducible factor 1-alpha (HIF-1a) in the blood se-
rum was assessed using the solid phase immunoassay sandwich
method of ELISA. The ELISAKIt HIF-1 alpha ELISAkit ab275103
(Abcam Limited, UK) was used according to the instructions.

The concentration of heat shock protein HSP70 was deter-
mined by enzyme immunoassay using the HSP, High-Sensitivity
StressXpress ELISA Kit #MBS806878 (MyBioSource, Canada)
according to the instructions included with the kits.

The content of IL-18 was determined using solid phase
enzyme-linked immunosorbent assay (ELISA) using the Rat
Interleukin 1B, IL-18 ELISA Kit # CSB-E08055r (CUSABIO
TECHNOLOGY, USA) test kit in accordance with the instructions
included with the kits.

The content of TNF-a was determined by solid-phase en-
zyme-linked immunosorbent assay (ELISA) using Rat TNF alpha
ELISA Kit #ab 108913 (Abcam, USA) in accordance with the
instructions supplied with the kits.
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Table 1. Effect of 1 % oromucosal gel with IL-1f receptor antagonist and reference drug Mexidol on the concentration of inflammatory markers in

the blood of rats with CGP
Parameter, unit of Intact group, CGP (control), CGP + Mexidol CGP + gel with IL-18
measurement n=10 n=10 (250 mg/kg), n=10 receptor antagonist
(1 mg/kg),n=10

Gingival pocket depth, mm - 8.00 £ 0.43' 6.00 £ 0.93* 220042

TNF-a, ng/ml 0.112£0.053 0.907 + 0.107" 0.577 £ 0.030* 0.162+0,012*%
IL-1B, ng/ml 0.130+£0.014 0.560 + 0.109' 0.397 £ 0.06" 0.160 £ 0.017*%
MMP-2, ng/ml 0.800+0.078 16.300 £ 1.120 14.000 £ 1.520 5.700 + 0.520*%

*: the difference is significant compared to the control group (CGP) — p < 0.05); *: the difference is significant compared to the intact group —
p < 0.05; *: the difference is significant compared to the Mexidol group — p < 0.05.

Table 2. Effect of 1 % oromucosal gel with IL-1f3 receptor antagonist and reference drug Mexidol on the concentration of cytoprotection markers in

the blood of rats with CGP
Parameter, unit of Intact group, CGP (control), CGP + Mexidol CGP + gel with IL-18
measurement n=10 n=10 (250 mg/kg), n=10 receptor antagonist
(1 mg/kg),n=10
HSP,, ng/ml 17.40 £ 0.82 2420 +1.32' 27.00+ 4.1 39.40 + 3.4*%
HIF-1a, pg/ml 1874111211 2761.2+ 1171 3117.5 £ 112.3" 3922.3 £ 115.2*%

*: the difference is significant compared to the control group (CGP) — p < 0.05); : the difference is significant compared to the intact group —
p < 0.05; *: the difference is significant compared to the Mexidol group — p < 0.05.

The content of matrix metalloproteinase-2 (MMP-2) was
determined by solid phase enzyme-linked immunosorbent
assay (ELISA) using the Rat MMP-2(Matrix Metalloproteinase
2) ELISA Kit (E-EL-R0618) (Elabscience, USA) according to
the instructions supplied with the kits. These analyses were
conducted on a complete plate enzyme immunoassay analyser
(SIRIO-S, Seac, ltaly).

Experimental data were statistically analysed using “Statistica
for Windows 13” (StatSoft Inc., No. JPZ8041382130ARCN10-J),
SPSS16.0, and Microsoft Office Excel 2010 software. Prior to sta-
tistical tests, we checked the results for normality (Shapiro-Wilk
and Kolmogorov-Smirnov tests). In normal distribution, intergroup
differences were considered statistically significant based on the
parametric Student’s t-test. If the distribution was not normal the
comparative analysis was conducted using the non-parametric
Mann-Whitney U-test. To compare independent variables in more
than two selections, we applied ANOVA dispersion analysis for
normal distribution and the Kruskal-Wallis test for non-normal
distribution. To analyse correlations between parameters, we
used correlation analysis based on the Pearson or Spearman
correlation coefficient. For all types of analysis, the differences
were considered statistically significant at p < 0.05 (95 %).

Results

Our studies demonstrated that modelling of CGP resulted
in typical manifestations of the disease: bleeding, hyperaemia,
gingival swelling, and tooth mobility. The depth of the gingival
pocket was 8 mm. A significant therapeutic effect was developed
with a decrease in the size of the gingival pocket to 2.5 mm, and
an almost complete absence of bleeding and swelling in rats with

CGP, receiving a oromucosal gel with IL-1f inhibitor in a dose of
1 mg/kg in a therapeutic regimen.

Mexidol in a dose of 250 mg/kg produced a less pronounced
therapeutic effect in comparison to the group receiving gel with
IL-1B antagonist. The animals still had gum swelling, although
it was smaller than in the control group, and bleeding persisted
during probing of the periodontal pocket with a button probe. The
depth of the gingival pocket was approximately 6 mm, and tooth
mobility persisted.

The molecular studies of control group (CGD without treat-
ment) revealed a significant increase (several times) in the
levels of pro-inflammatory mediators TNF-a (p < 0.05) and IL-1B
(p <0.05), as well as MMP-2 compared to the intact group. The
results obtained indicate a pronounced inflammatory process in
the periodontium under the conditions of reproducing this model
of CGD that was also confirmed by our earlier works [27,29].

Administration of 1 % oromucosal gel with IL-1f receptor
antagonist to rats with CGP led to a decrease in TNF-a by
82.1% (p <0.05), IL-1B -by 71.4 % (p < 0.05), and MMP-2 - by
65 % (p < 0.05) compared to the group of untreated animals.
Administration of Mexidol to rats with CGP led to a decrease in
the concentration of TNF-a by 36.3 % (p < 0.05) compared to
the control group, without affecting the concentration of IL-1f3
and MMP-2.

As can be seen from Table 1, in terms of the degree of re-
duction of inflammation markers (MMP-2, IL-1B, TNF-a) in the
blood of rats with CGP, the oromucosal gel with IL-1B receptor
antagonist was significantly superior to Mexidol (p < 0.05).

The data presented in Table 2 demonstrate changes in
the molecular markers of endogenous cytoprotection HIF-1a
and HSP70. The results obtained in this study are completely
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consistent with our previous studies, which showed that chronic
periodontal inflammation in rats led to an increase in the levels of
HIF-1a and HSP70 [27,29]. Thus, the level of HSP, in the blood
serum of rats with CGP was significantly higher than the similar
value of intact animals by 140 %, while the level of HIF-1a was
significantly higher by 47.3 % than the similar values of the intact
group. These data demonstrate that chronic inflammation can
lead at a certain stage to the activation of HSP, mechanisms of
endogenous cytoprotection. This is also evidenced by our earlier
publications [30].

Course application of oromucosal gel with IL-1B receptor
antagonist to rats with CGP led to an increase in endogenous
cytoprotection mechanisms, as evidenced by an increase in
HIF-1a by 42 % (p < 0.05) in the blood of rats compared to the
control values, and by 109 % (p < 0.05) compared to similar
values in animals of the intact group. In the blood of animals
with CGP that received a gel with an IL-1[3 receptor antagonist,
the HSP70 values were 62.8 % (p < 0.05) higher compared to
the values of animals with CGP without treatment and 126.4 %
(p < 0.05) higher compared to the same value of animals in the
intact group. This fact confirms the possibility of pharmacological
modulation of endogenous cytoprotection by influencing IL-14,
which we wrote about in our other studies [31].

The introduction of Mexidol resulted in an increase in HIF-
1a levels by 12.9 % (p < 0.05) compared to the control, without
affecting the concentration of HSP, in the blood of rats with CGP.

Discussion

This model of chronic periodontal disease leads to persis-
tent inflammatory processes in the periodontium against the
background of activation of oxidative stress, disruption of the
NO system and, ultimately, to structural changes in periodontal
tissues and tooth loss, as shown by numerous studies and our
research [27,29,32,33]. Itis known that in periodontitis, inflamma-
tory changes develop in the tissues that support the teeth, and
bacteria, fungi and viruses are responsible for these processes.
Microorganisms involved in periodontitis increase the expression
of genes involved in immunological and inflammatory reactions,
the cell cycle and apoptosis. The greatest role in the activation of
inflammatory reactions belongs to periopathogens, represented
by such species as Porphyromonas gingivalis, Treponema denti-
cola, Tanerella forsythia and Aggregatibacter actinomycetemcom-
itans. Genetic loci may be associated with bacterial colonization
occurring in periodontitis. Genetic markers reveal host genetic
variants associated with periodontitis. Lipopolysaccharides of
gram-negative bacteria are an important agent inducing inflam-
matory changes and bone resorption in periodontitis [5].

Dysregulation between proinflammatory and anti-inflamma-
tory cytokines is another molecular mechanism that contributes
to periodontal tissue damage. Cytokines are known to play an
important role in maintaining tissue homeostasis, immunity, and
cellular signalling. In periodontitis, lipopolysaccharides induce
the production of proinflammatory cytokines [21].

Many proinflammatory cytokines, such as interleukin IL-18,
TNF-a, play animportant role in the pathogenesis of periodontitis.
IL-1B promotes the activation of both Th1 and Th2 cells, which

are involved in the host immune response associated with the
pathogenesis of periodontitis [34].

IL-1B is one of the most important molecules associated with
the development and progression of periodontal inflammation. IL-
1B is involved in a number of processes necessary for the initiation
and maintenance of the inflammatory response. IL-13 enhances
the production of adhesion molecules, facilitates the migration of
leukocytes, stimulates the production of other inflammatory me-
diators and metalloproteinases, activates T- and B-lymphocytes,
stimulates osteoblasts, leading to bone resorption, and enhances
programmed death of cells producing extracellular matrix, thereby
limiting the regenerative capacity of tissues. The concentration of
IL-1Bin gingival fluid and saliva directly correlates with the severity
of periodontitis, and a decrease in IL-1[3 levels may indicate the
effectiveness of treatment [35].

IL-1B and TNF-a are two of the most important and earliest
cytokines activated during periodontal infection. Systemic ac-
tivation of these two cytokines contributes to the creation of a
proinflammatory environment of nitrosative and oxidative stress,
activation of matrix metalloproteinases. Systemic elevation of
TNF-a levels, in addition to its important role in periodontal de-
struction, is extremely toxic to the cell and has therefore been
called the “suicide hormone” [36].

Metalloproteinases (MMPs) are proteolytic enzymes that
play a central role in normal tissue turnover and degradation
of tissues surrounding teeth and implants. Both collagenases
(MMP-8 and MMP-13) and gelatinases (MMP-2 and MMP-9) have
been isolated in the pathological processes of periodontitis and
peri-implantitis. MMP-2 is secreted into the extracellular matrix
as inactive proenzymes and is activated by IL-18, TNF-a, and
iINOS [37,38]. Proinflammatory cytokines (such as TNF-a and IL-
18) activate MMP-2 genes through binding of transcription factors
(such as activator protein-1 and mitogen-activated protein kinase.

Evaluation of IL-1B, TNF-a and MMP-2 levels may be impor-
tant for the diagnosis of periodontitis. MMP-2 levels are elevated
in sites with peri-implantitis compared to healthy implants, sug-
gesting that this biomarker may be a potential candidate for early
disease prediction [39,40]. Therefore, a proper understanding of
the role of IL-1B in the pathogenesis of inflammatory periodontal
diseases is necessary for the development of future drug targets.

In this and previous studies, we found that modelling CGP
in rats resulted in changes in the expression of proteins that
play a general protective role [27,29]. We are talking, first of all,
about heat shock proteins. Heat shock proteins protect cells from
damaging factors, including inflammatory and infectious diseases.
70-kDa HSPs (HSP, ) are the main HSP expressed in inflamed
tissues. HSP, can be considered as a potential marker of the
severity of periodontal disease [41].

IL-1B, TNF-a, and INF-y are produced in inflamed periodon-
tal tissues, and their elevated concentrations can induce HSP,
expression. However, ultra-high concentrations of IL-18 can
suppress HSP, expression and reduce endogenous cytoprotec-
tion [42,43]. HSP, can provide protection of protein molecules
from oxidative modification, regulate calcium transport, reduce
energy deficiency in generalized ischemia due to inflammation.
HSP, also prolongs the life of the factor induced by hypoxia and
provides its higher bioavailability [30].
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There are works on changes in the expression of HIF-1a in
periodontal tissues during inflammation. There is evidence for an
important protective role of HIF-1a in infection and immunity. In
inflammatory periodontal diseases, the expression of HIF-1a is
launched by TNF-a. Subsequently, HIF-1a in the inflammatory
periodontium plays a protective role, regulates the expression of
vascular endothelial growth factor, erythropoiesis, and increases
the effectiveness of compensatory energy shunts [44,45,46]. We
have already written that this model of CGP led to a decrease
in the expression of HIF-1a mRNA and an increase in HIF-1a
protein [27].

Our results are consistent with other studies that have shown
amarked increase in the proportion of fibroblast-like cells and leu-
kocyte-like cells expressing HIF-1a. HIF-1a, vascular endothelial
growth factor, and TNF-a protein levels were significantly higher
in periodontal pockets in advanced periodontitis [47,48].

Expression of HIF-1a in periodontitis promotes reorganiza-
tion of periodontal tissue energy metabolism to reduce oxygen
consumption by switching energy metabolism from aerobic
respiration to glycolysis. Expression of HIF-1a also increases
expression of pyruvate dehydrogenase kinase that reduces the
incorporation of pyruvate into the citric acid cycle. This metabol-
ic switch is essential for periodontal protection because such
HIF-1a-regulated glycolytic metabolism is required for B cell de-
velopment and T cell metabolism [49]. HIF-1ais a critical mediator
of neoangiogenesis, which is essential for bone regeneration.
HIF-1a treatment of periodontal ligament stem cells improved
their osteogenic potential and mineralization [50].

We have demonstrated new interesting mechanisms of the
protective effect of gel with IL-1B receptor antagonist, contributing
to both a reduction in periodontal inflammation and an enhance-
ment of endogenous cytoprotection. The review [30] shows that
selective blockade of the IL-1[3 receptor leads to a reduction of
hyperactivity of nuclear transcription factors AP-1 and NF-kB that
changes the behavior of target cells and leads to suppression
of the acute inflammatory response, expression of other proin-
flammatory factors, a decrease in the hyperexpression of INOS
and cytotoxic NO derivatives, a decrease in the permeability of
mitochondrial pores and inhibition of apoptosis.

Interruption of the IL-1f signalling pathway, which is involved
in the formation of generalized tissue ischemia, can occur
against the background of an increase in HSP70 levels. HSP70
weakens the expression of IL-1B by inhibiting the transcription
factors C/EBPP and C/EBPS. Adecrease in IL-1B protein expres-
sion leads to an enhancement of the mechanisms that initiate
HSP,, expression; and an increase in HSP, concentration,
and overexpression of IL-18 occur against the background of
HSP,, deficiency. Currently, there is convincing evidence of the
neuro- and cytoprotective action of the IL-1 antagonist. Paren-
teral introduction of IL-1B to animals with stroke was shown to
reduce mortality, neurological deficits, and the area of cerebral
infarction [51]. We also found that the IL-1B receptor antagonist
is able to regulate the expression of HSP, and GSH by blocking
the action of IL-1B. This is a new and promising mechanism of
action. HSP,  blocks the Fas/Apo-1 receptor launching apoptosis
and inhibits apoptosis in mitochondria at the stage between the
release of cytochrome C and the cleavage of procaspase-9, and

prevents the binding of cytochrome C to the proapoptotic protein
Apaf-1in mitochondria [30].

Itis known that IL-1B receptor antagonist can regulate IL-1(3-
dependent GSH transport. It is possible that the IL-1p receptor
antagonist, by increasing the concentration of HSP, , affects the
activation of redox-sensitive transcription factors AP-1, NF-kB
and NF-1, which increase the expression of GPX, as evidenced
by our previous work [24].

We established in this and previous work [20] that the
administration of Mexidol to animals with CGP did not affect
the levels of IL-1B but significantly reduced the expression of
TNF-a that could be due to suppression of succinate receptor
expression SUCNR1/GPR91 [52]. Mexidol did not affect the
indicators of endogenous cytoprotection, without affecting the
concentration of HSP, in the blood of rats with CGP. We have
identified a certain effect of Mexidol on the expression of HIF-
1a in the blood of rats with CGP that was associated with the
action of its structural fragment — succinate [53]. Mexidol inhibits
the oxidative modification of macromolecules and produces
membrane-protective, antioxidant, and anti-inflammatory ac-
tion. Mexidol reduced the levels of pro-inflammatory cytokines
(TNF-a) by suppressing the expression of the succinate receptor
SUCNR1/GPR91 [52].

Conclusions

1. Modelling of CGP in rats by 8-week prooxidant Delagil
administration and addition of EDTA to drinking water resulted in
development typical signs of the disease such as bleeding, swell-
ing and hyperaemia of the gums; formation of gingival pockets
up to 8 mm, tooth mobility against the background of increased
levels of inflammatory markers (TNF-a, IL-1B), and molecular
markers (HIF-1a and HSP, ) in the blood indicate a homeostatic
response of the periodontium to inflammation and subsequent
hypoxia by an increase in the synthesis of the hypoxia-induced
factor HIF-1a and heat shock protein HSP, .

2. Course application of 1 % oromucosal gel with IL-1 recep-
tor antagonist (1 ug/kg) to rats with CGP led to an improvement
in the clinical picture of the disease: a significant reduction in the
size of the gingival pocket to 2.2 mm, and a significant reduction
of bleeding and swelling against the background of lowering the
levels of inflammatory markers in the blood: TNF-a — by 82 %
(p <0.05), metalloproteinase-2 — by 65 % (p < 0.05) and IL-13 — by
71.4 % (p < 0.05) compared to the group of untreated animals.

3. The application of 1 % oromucosal gel with IL-1[3 receptor
antagonist contributed to an increase in HIF-1a levels by 42 %
(p < 0.05) in comparison with to control group, and an increase
in HSP,, levels by 62.8 % in comparison with the control, and
by 2.4 times (p < 0.05) in comparison with the intact group that
indicates a significant effect of IL-13 receptor inhibitor on the
HSP,-dependent mechanisms of endogenous cytoprotection.

4. In terms of its action on the studied parameters in condi-
tions of CGP, 1 % oromucosal gel with IL-1 receptor antagonist
(1 uglkg) was significantly superior to the reference drug Mexidol
(250 mg/kg).

5. We have found that the use of IL-1B receptor antagonist in
experimental CGP is more effective than Mexidol.
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Prospects for further research. The obtained results substanti-
ate the further in-depth pharmacological study of the new oromu-
cosal gel with IL-1f receptor antagonist (1 pg/kg) for the purpose
of clinical use in the treatment of generalized periodontitis.
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Aim. This study aimed to evaluate the effects of combined administration of bortezomib and quercetin on serum
ceruloplasmin levels, carbohydrate and lipid metabolism parameters, and secondary products of lipid peroxidation
in a lipopolysaccharide (LPS)-induced rat model.

Materials and methods. Systemic inflammatory response (SIR) was modeled in male Wistar rats by intraperito-
neal administration of Salmonella typhi LPS. Rats were divided into groups: intact controls, LPS-induced SIR,
and SIR groups treated with bortezomib, quercetin, or their combination. Serum ceruloplasmin, glucose, lipid
profiles, nitric oxide synthase (NOS) activity, and thiobarbituric acid-reactive substances (TBARS) levels were
measured. Biochemical analyses were conducted using validated spectrophotometric and enzymatic methods.

Results. Combined administration of bortezomib and quercetin showed superior efficacy in mitigating SIR
markers and metabolic disruptions compared to individual treatments. Serum ceruloplasmin levels, a marker of
acute-phase reaction, were normalized, indicating robust anti-inflammatory effects. Hyperglycemia associated
with SIR was significantly reduced, with glucose levels returning to baseline in the combined treatment group.
Lipid profile analysis revealed a marked increase in high-density lipoprotein cholesterol and reductions in very
low-density lipoprotein cholesterol and triglycerides, demonstrating improved lipid metabolism. Oxidative and
nitrosative stress markers, including TBARS and inducible NOS activity, were significantly lower in the combined
treatment group. Enhanced constitutive NOS activity and arginase levels further supported the restoration of
nitric oxide metabolism.

Conclusions. The dual administration of bortezomib and quercetin is an example of a synergistic approach to
managing SIR and its metabolic consequences. This combination effectively targets both inflammatory (NF-kB
inhibition) and oxidative stress (Nrf2 activation) pathways, providing better therapeutic results compared to mono-
therapy. These findings suggest potential clinical application of the combined use of bortezomib and quercetin
in conditions characterized by chronic inflammation and metabolic disturbances.

Modern medical technology. 2025;17(2):132-139

Bopte3omib | KBepuUETUH K ePpEKTUBHI KOPEKTOPK Ainononicaxapua-iHAYKOBaHOI
CUCTEeMHOI 3anaAbHoi BIANOBIAi Ta MeTaboAIUHUX po3AaaiB

€. 0. MopryH, B. 0. KocteHko, A. B. MiweHko, H. B. ConoBiioBa

Merta po60TH — OLHUTK BNIMB KOMBIHOBAHOrO 3acTocyBaHHS 60pTe30Miby Ta KBEpLETUHY Ha KOHLEHTpaLliio
rocTpodasoBoro Ginka LepynonnaamiHy B CMPOBATL KPOBI, MOKA3HMKIB Y Hiil ByTNIEBOAHOIO i NiMiAHOTO 0OMiHiB
i BTOPUHHWX NPOJYKTIB NEPOKCUMAHOTO OKUCHEHHS MiNiAiB HAa MOAENI LLYPIB 3 iHAYKOBaHOI0 Ninornonicaxapuaom
(NNC) 3anancHoto peakuieto.

Martepianu i metoan. CuctemHy 3ananbHy Bignosiab (C3B) mogentoBanu y camuiB Wypis niuii Bictap wnsxom
BHYTpiLLHbOOYepeBUHHOTO BBeaeHHs NMNC Salmonella typhi. LWypis noginunu Ha rpynu: iHTaKTHWUIA KOHTPOb,
NNC-inpykoBaHa C3B, a Takox rpynu TBapuH, kM BigTBopunu C3B i BBogunu 6opTe3omi6, keepueTuH abo
iX koMb6iHaLlito. Y cupoBaTLyi KPOBi BU3HAYanW BMICT Lepynonnasminy, rmiokosu, ninigHni npodinb, akTUBHICTb
NO-cuHTasm (NOS) Ta piBeHb cnonyk, Lo pearytoTb i3 TiobapbiTyposoto kucnototo (TBK-peakTaHTis). BioxiMiyHi
BOCHIMKEHHS 3AiNCHUIN 3@ JOMOMOrOI0 BarnifoBaHMX CNEKTPOPOTOMETPUYHUX Ta EH3UMATNYHNX METORIB.

Pesyabtati. KombiHOBaHe 3acTocyBaHHsi 60pTe30oMiby Ta kBepueTuHy mano binblly eeKkTUBHICTb o0
3MeHLLUEHHS piBHiB MapkepiB C3B i koperyBaHHs MeTaboniYHMX MopyLLeHb MOPIBHSHO 3 OKPEMWUM BBEAEHHAM
npenapartiB. BmicT LepynonnasmiHy B cupoBaTtLi, kWit € MapkepoM peakLii rocTpoi gasu, Hopmanisysascs,
LLO CBiAYMTL MPO CUMbHWIA NPOTM3ananbHUi edbekT. lNineprnikemis, nos’a3aHa i3 C3B, 3Ha4HO 3meHwMnacs, a
piBEHb T10KO3M Y rpyni KOMGIHOBAHOTO NikyBaHHs! NOBEPHYBCS 40 6a30Boro. AHania ninigHoro Npodinto nokasas
3HauHe NiABULLEHHS PIBHSI XONECTEPUHY NINOMPOTEiHIB BUCOKOI LLINIbHOCTI, 3HUKEHHS PIBHIB NINONPOTEiHIB AyXe
HW3bKOI LLINBHOCTI Ta TpUMiLEepMB; Lie CBIAYMTbL MPO MOKPaLLEeHHs ninigHOro 06miHy. Mapkepu okcuaaTMBHOMO
Ta HITPO3aTMBHOIO CTPECY, BKMouatoun TEK-peaktaHT i akTuBHICTb iHOyLUmGensHoi NOS, cyTTeBO HUkui
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rpyni kom6iHoBaHOrO NikyBaHHS. MigBULLEHHS aKTUBHOCTI KOHCTUTYTUBHMX i30chopm NOS 14 apriHasu JoaaTkoBo
niaTBEPAMINO BiAHOBMNEHHS METAbOMi3My OKCUaY a3oTy.

BucHoBku. KombiHoBaHe BBeaeHHs 60pTe30Miby Ta KBEpLETWHY € NPUKMaZ0M CYHEpTiYHOro nigxoay Ao ynpas-
ninHs C3B Ta ii meTaboniyHmmm Hacnigkamu. Lis kombiHaLis ecbekTuBHO Aie Ha 3ananbHi (iHribyBaHHs NF-kB)
Ta okempaTueHi (akTuBavis Nrf2) wnsxu, 3abeanevytoun KpalLi TepaneBTUYHI pesynsTaTi MOpPIBHAHO 3 MOHOTE-
panieto. Pesynbsrati focnifkeHHs fanu amory 3pobuTi BUCHOBOK, LU0 KOMGIHOBaHe 3acTocyBaHHs GopTesomiby
Ta KBEPLETWHY Mae NoTeHuian Yy KMiHiYHIA NpakTuLi, KOnu BUSIBIEHO XPOHIYHE 3ananeHHs Ta AiarHoCToBaHO

MeTaboniyHi posnaau.

CyuacHi MeanuHi TexHonorii. 2025. T. 17, Ne 2(65). C. 132-139

Inflammation is known to be an integral component of many
diseases, including oncological diseases, where the systemic
inflammatory response (SIR) plays a key role in tumor progression
and the development of associated metabolic disorders [1]. It has
been established that the presence of SIR is linked to reduced
survival rates in patients with cancer [2].

SIR-associated diseases are among the most dangerous con-
ditions to humanity. These include atherosclerosis and coronary
artery disease, type 2 diabetes mellitus, metabolic syndrome,
stroke, depression and anxiety disorders, neurodegeneration and
Alzheimer’s disease, steatohepatitis, and others [3]. Comorbidity
combining malignant tumors with other SIR-associated conditions
represents a significant unfavorable prognostic factor [4], as it
complicates disease progression, reduces therapy effective-
ness, and worsens patient survival outcomes. Such comorbid-
ity exacerbates inflammatory and metabolic imbalances in the
body, contributing to tumor progression and the development of
complications [1,5].

Lipopolysaccharide (LPS)-induced SIR serves as an ex-
perimental model for studying the mechanisms of inflammation
and developing strategies for the pharmacological correction of
metabolic imbalances [6]. Metabolic disturbances, particularly
those involving L-arginine metabolism, activate oxidative and
nitrosative stress, thereby amplifying systemic inflammatory re-
actions. Itis well-established that the regulation of inflammatory
and metabolic processes is closely linked to the functionality
of the NF-kB (Nuclear Factor kappa-light-chain-enhancer of
activated B cells), AP-1 (Activator Protein-1), and Nrf2 (Nuclear
factor erythroid 2-related factor 2) signaling pathways [3]. These
pathways represent promising targets for the development of
therapeutic strategies in the treatment of inflammatory and
oncological diseases.

Bortezomib, a proteasome inhibitor widely used in on-
cology for the treatment of multiple myeloma and mantle cell
lymphoma, suppresses the chymotrypsin-like activity of the
26S proteasome in mammalian cells. The 26S proteasome is
a large protein complex essential for the degradation of key
intracellular proteins, playing a crucial role in regulating protein
metabolism and maintaining cellular homeostasis. By inhibiting
the 26S proteasome, bortezomib disrupts proteolysis, initiating
a cascade of reactions that ultimately result in cancer cell apo-
ptosis [7]. The 26S proteasome is crucial for the degradation of
IkB, the inhibitor of NF-kB [8]. By preventing IkB degradation,
bortezomib blocks the nuclear translocation and activation of
NF-kB, thereby reducing the expression of pro-inflammatory cy-
tokines and mediators regulated by this pathway. In the context

of SIR, bortezomib may help mitigate excessive inflammation
by downregulating NF-kB-driven inflammatory processes. Ad-
ditionally, its recently identified ability to inhibit the activation of
the NLRP3 (NOD-like receptor family pyrin domain-containing
3) inflammasome, a multiprotein complex critical to the innate
immune system, has garnered attention [9].

Current studies have shown that bortezomib exhibits anti-in-
flammatory effects in conditions such as rheumatoid arthritis [10],
myocardial and retinal ischemia-reperfusion injury [11], experi-
mental autoimmune uveitis [8], psoriasis [12], experimental auto-
immune neuritis [13], all of which involve pathogenesis closely
linked to the activation of NF-kB and the NLRP3 inflammasome.

The application of bortezomib has been studied under
LPS-induced inflammation conditions. In a model of LPS-sti-
mulated equine monocytes in vitro and an in vivo endotoxemia
model, bortezomib was shown to reduce TNF-a production.
According to the authors, its inhibitory effect on LPS-induced
TNF-a production is mediated through NF-kB suppression [14].
In vitro studies have shown that bortezomib dose-dependently
reduces NO and chemokine production, inhibits IkB degradation,
and suppresses NF-kB activation in LPS-stimulated RAW 264.7
mouse macrophage cells [15]. At the same time, a murine model
demonstrated that NF-kB inhibition by bortezomib in the pres-
ence of elevated TNF-a levels under bacterial superantigen-in-
duced toxic shock syndrome conditions may be detrimental, as
NF-kB-dependent anti-apoptotic pathways protect hepatocytes
from TNF-a-induced cell death [16].

Thus, the use of bortezomib as an effective inhibitor of
NF-kB and/or NLRP3 inflammasome activation is limited by its
adverse effects at certain concentrations, including specific side
effects such as peripheral neuropathy, acute interstitial nephritis,
and thrombotic microangiopathy. Another significant factor that
limits the potential use of bortezomib is its high cost. However,
achieving the beneficial effects of bortezomib in the treatment
of processes associated with SIR and related metabolic disor-
ders may be possible through its combined administration with
non-toxic modulators of redox-sensitive transcription factors,
such as bioflavonoids.

Quercetin, a natural flavonoid, demonstrates potent an-
tioxidant and anti-inflammatory properties by activating Nrf2
and suppressing NF-kB-dependent pro-inflammatory mediator
activity [3]. Combining these agents may create a synergistic
effect, amplifying their anti-inflammatory and metabolic benefits.

Nonetheless, the efficacy of combining bortezomib and
quercetin in the context of SIR modeling remains insufficiently
studied.
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Aim

This study aimed to evaluate the effects of combined admin-
istration of bortezomib and quercetin on serum ceruloplasmin
levels, carbohydrate and lipid metabolism parameters, and

secondary products of lipid peroxidation in a lipopolysaccha-
ride-induced rat model.

Materials and methods

The study was conducted on 35 male Wistar rats weighing
180-220 g, divided into six groups of seven animals each:
Group 1 - intact rats (Control 1); Group 2 — animals with
lipopolysaccharide (LPS)-induced systemic inflammatory re-
sponse (SIR) (Control I1); Group 3 — rats with SIR treated with
bortezomib, an NF-kB inhibitor (via proteasome suppression);
Group 4 — animals with SIR treated with quercetin, a flavonoid
that acts as both an NF-kB inhibitor and an Nrf2 pathway ac-
tivator; Group 5 — rats with SIR treated with a combination of
bortezomib and quercetin.

The animals were housed under standard vivarium conditions
(temperature: +22 + 2 °C, humidity: 30—60 %) in accordance with
the Standard Rules for the Organization, Equipment, and Mainte-
nance of Experimental Biological Clinics (Vivariums). The rats had
free access to food and water. All procedures involving animals
were conducted in compliance with the European Convention for
the Protection of Vertebrate Animals used for Experimental and
Other Scientific Purposes (Strasbourg, 1986) and the current
legislation of Ukraine. The study was approved by the Bioethics
Committee of Poltava State Medical University (Protocol No. 229,
dated 28.08.2024).

SIR was modeled by intraperitoneal administration of Salmo-
nella typhi LPS (Sigma-Aldrich, Inc., USA) at a dose of 0.4 ug/kg
body weight. LPS was administered three times during the first
week and then once weekly for the next seven weeks [17].

Transcription factor modulators were administered intra-
peritoneally during the final week of the experiment: bortezomib
(Sigma-Aldrich, Inc., USA) at a dose of 0.05 mg/kg [17]; wa-
ter-soluble dosage form of quercetin (Corvitin, Borshchahivskiy
Chemical-Pharmaceutical Plant, Ukraine) at a dose of 100 mg/kg
(equivalent to 10 mg/kg of quercetin) [18].

Euthanasia was performed at the end of the study using an
intraperitoneal injection of thiopental sodium (Kyivmedpreparat,
Arterium Corporation, Ukraine) at a dose of 50 mg/kg body
weight. Once deep anesthesia was achieved, thoracotomy was
performed, and blood was collected via cardiac puncture. Blood
samples were placed in special tubes containing lithium heparin
at a concentration of 30 IU/mL blood (Sky Medica, Ukraine). The
samples were centrifuged at room temperature (3000 g, 15 mi-
nutes). The serum was separated from the upper layer and used
for subsequent biochemical analysis.

Serum ceruloplasmin, an acute-phase protein and a marker
of SIR, was measured using a method based on the oxidation
of p-phenylenediamine.

The concentrations of glucose, total cholesterol, triglycerides,
and high-density lipoprotein cholesterol (HDL-C) were measured
using reagent kits from Felicit-Diagnostics (Dnipro, Ukraine).

Low-density lipoprotein cholesterol (LDL-C) and very low-den-
sity lipoprotein cholesterol (VLDL-C) levels were calculated using
Friedewald’s formula: LDL-C = Total cholesterol — (HDL-C + tri-
glycerides / 2.2); VLDL-C = triglycerides / 2.2.

To measure total NOS activity, serum samples were incu-
bated in a solution containing 2.5 mL of 0.1 M Tris buffer, 0.3 mL
of 320 mM L-arginine solution, and 0.1 mL of 1 mM reduced
nicotinamide adenine dinucleotide phosphate (NADPH). The
incubation lasted 30 minutes, after which nitrite ion (NO,’) con-
centrations were determined spectrophotometrically using a
Ulab-101 device at a wavelength of 540 nm. The method was
based on the formation of colored diazo compounds through a
reaction with 1 % sulfanilamide acid followed by the addition of
1-naphthylamine (Griess—llosvay reagent) [19].

Constitutive NOS (cNOS) activity was determined by inhibiting
the enzyme with a 1 % solution of aminoguanidine hydrochloride
(98 %, Sigma-Aldrich, Inc., USA) [6]. Inducible NOS (iNOS) ac-
tivity was calculated as the difference between total NOS activity
and cNOS activity.

Total arginase activity was measured based on the reaction
of L-ornithine with ninhydrin (Chinard reagent). The amount of
colored product formed was assessed spectrophotometrically
using a Ulab-101 device at a wavelength of 515 nm [19].

Protein concentrations were measured using the biuret
method. Lipid peroxidation (LPO) levels in blood samples were
assessed by measuring the formation of a colored trimethine
complex in the reaction of thiobarbituric acid (TBA) with TBA-re-
active substances (TBARS) before and after 1.5-hour incuba-
tion. The antioxidant potential was evaluated by the increase in
TBA-reactive compounds during incubation in an iron-ascorbate
buffer solution [20].

Statistical calculations were performed using Microsoft Office
Excel with the Real Statistics add-on module. The normality of
data distribution was assessed by applying the Shapiro-Wilk
test. For normally distributed data, comparisons were made by
Student’s t-test for independent samples; for non-normally dis-
tributed data, the Mann-Whitney U test was applied.

Results

The concentration of the acute-phase response protein
ceruloplasmin, considered a marker of systemic inflammatory
response (SIR) development, in the blood serum of intact an-
imals was 279.8 £ 8.3 mg/L (Fig. 1). Administration of S. typhi
LPS significantly increased the serum ceruloplasmin content to
420.6 £ 13.4 mglL, exceeding the result of Group 1 by 50.3 %
(p <0.001).

Administration of bortezomib under LPS-induced SIR re-
duced the serum ceruloplasmin level to 322.6 + 8.8 mg/L, which
was 23.3 % lower than in Control Il (p < 0.001), but still 15.3 %
higher (p < 0.01) compared to the result of Group 1. Quercetin
administration decreased the ceruloplasmin concentration to
327.5 + 8.0 mglL, representing a 22.1 % decrease compared
to Control Il (p < 0.001) and a 17.0 % increase (p < 0.01) com-
pared to intact animals. The combined treatment with bortezomib
and quercetin further lowered serum ceruloplasmin levels to
266.5 + 7.2 mg/L. This value did not differ significantly from
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Fig. 1. Serum ceruloplasmin concentration in the following groups: intact animals (1); after modeling of LPS-induced SIR (2); following the
administration of bortezomib during modeled SIR (3); following administration of quercetin during modeled SIR (4); and after combined
administration of bortezomib and quercetin during modeled SIR (5). *: p < 0.05 compared to Group 1; **: p < 0.05 compared to Group 2;
*%%:p < 0.05 compared to Group 3; ****: p < 0.05 compared to Group 4.
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Fig. 2. Serum glucose concentration in the following groups: intact animals (1); after modeling of LPS-induced SIR (2); following
administration of bortezomib during modeled SIR (3); following administration of quercetin during modeled SIR (4); and after combined
administration of bortezomib and quercetin during modeled SIR (5). *: p < 0.05 compared to Group 1; **: p < 0.05 compared to Group 2;
*%%:p < 0.05 compared to Group 3; ****: p < 0.05 compared to Group 4.

Control | but was 36.6 % lower than Group 2 (p < 0.001), 17.4 %
lower than Group 3 (p < 0.001), and 18.6 % lower than Group 4
(p <0.001).

Administration of S. typhi LPS led to a moderate in-
crease in serum glucose concentration in rats (Fig. 2) to
6.47 + 0.23 mmol/L, which was 46.0 % higher than the value in
Group 1 (4.43 £ 0.18 mmol/L, p < 0.001).

Treatment with bortezomib and quercetin under the
experimental conditions reduced serum glucose levels to
4.47 £ 0.12 mmol/L and 4.59 + 0.21 mmol/L, respectively. Both
values were comparable to those in Control | and showed reduc-
tions of 30.9 % and 29.1 %, respectively, compared to Group 2

(p < 0.001 for both). Combined administration of bortezomib
and quercetin further reduced serum glucose concentration to
4.32 + 0.13 mmol/L, representing a 33.2 % decrease compared
to Group 2 (p < 0.001). This value did not significantly differ from
those observed in Groups 3 and 4.

The analysis of the blood lipid profile under the experimental
conditions (Table 1) revealed a notable reduction in HDL-C level
by 26.4 % (p < 0.001) following the administration of S. typhi LPS
compared to Control I. Conversely, VLDL-C and triglycerides
concentrations increased by 89.4 % and 88.5 %, respectively
(p < 0.001 for both). The levels of total cholesterol and LDL-C
did not undergo significant changes.
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Table 1. Effect of bortezomib and quercetin on blood lipid profile parameters in rats following lipopolysaccharide-induced systemic inflammatory

response modeling (M + SE)

Group Cholesterol, mmol/L Triglycerides,
. . . . mmol/L
Total High-density Low-density Very low-density
lipoproteins lipoproteins lipoproteins
Intact animals (Control 1) 2.66+0.32 1.06 £ 0.04 114 +£0.32 0.47£0.03 1.04 £ 0.06
After SIR modeling (Control II) 2921039 0.78 £0.05* 1.25+0.36 0.89£0.03* 1.96 + 0.06*
Administration of bortezomib during  |2.76 £ 0.27 0.94 +0.09 1.20£0.23 0.62+0.01** 1.37 £0.03**
SIR
Administration of quercetin during SIR | 2.82 + 0.27 1.06 + 0.06** 1.15+0.28 0.61+£0.01%* 1.35+0.02**
Combined administration of 2.86+0.31 1.40 £ 0.19**** 0.97+£0.29 0.49 £ 0.0 ******* | 4,07 £ 0,03 *x
bortezomib and quercetin during SIR

*:p < 0.05 compared to the values of Group 1; **: p < 0.05 compared to the values of Group 2; **#*: p < 0.05 compared to the values of Group 3;

**%%: p < (0.05 compared to the values of Group 4.

Table 2. Effect of bortezomib and quercetin on NO-synthase and arginase activity in rat serum following lipopolysaccharide-induced systemic

inflammatory response modeling (M * SE)

Groups NO-synthase activity, umol NO,/min-g protein Arginase activity,
. . pmol/min-g protein

Total Constitutive Inducible

Intact animals (Control I) 0.72+0.01 0.13+0.01 0.59+0.01 0.76 £ 0.04

Atfter SIR modeling (Control 1) 1.54 £0.02* 0.04 +0.01* 1.50 £ 0.02* 0.44 +0.03"

Administration of bortezomib during SIR | 0.94 £ 0.02*** 0.08 +0.01*** 0.86 +0.02*** 0.64 £0.03**

Administration of quercetin during SIR 1.08 £ 0.04** 0.08 +0.01*** 1.00 £ 0.04** 0.59 +0.03***

Combined administration of bortezomib | 0.78 + 0.01********** 10,11 £ 0.02** 0.67 £ 0.03**x*xxxxx 1 (073 £ 0,02%*** x>

and quercetin during SIR

*1p < 0.05 compared to the values of Group 1; **: p < 0.05 compared to the values of Group 2; ***: p < 0.05 compared to the values of Group 3;

**%%: n < (0.05 compared to the values of Group 4.

Administration of bortezomib during SIR modeling reduced
VLDL-C and triglycerides levels by 30.3 % and 30.1 %, respec-
tively (p < 0.001 for both). However, these values remained
31.9 % and 31.7 % higher (p < 0.001 for both) than those in
Group 1. The concentration of HDL-C under these conditions
did not change significantly.

Quercetin treatment increased serum HDL-C levels by
35.9 % (p < 0.01). At the same time, VLDL-C and triglycerides
concentrations decreased by 31.5 % and 31.1 %, respectively
(p<0.001 for both) compared to Group 2. However, these levels
remained 29.8 % higher (p < 0.001 for both) than those observed
in Control 1.

Combined administration of bortezomib and quercetin result-
ed in a 79.5 % increase in HDL-C levels (p < 0.01), which was
48.9 % higher (p < 0.05) than in Group 3, but not significantly
different from Group 4. Meanwhile, serum VLDL-C levels de-
creased by 44.9 % (p < 0.001) compared to Group 2 and were
21.0 % and 19.7 % lower than those in Groups 3 and 4, respec-
tively (p < 0.001 for all). Under these conditions, triglycerides
concentrations decreased by 45.4 % compared to Group 2 and
by 21.9 % and 20.7 % compared to Groups 3 and 4, respectively
(p <0.001 for all).

During LPS-induced SIR, total NOS activity in serum (Ta-
ble 2) increased by 113 %, while iINOS activity rose by 154 %
(p < 0.001 for both) compared to Control I. Conversely, cNOS
activity decreased by 69.2 %, and arginase activity dropped by
42.1 % (p < 0.001 for both) relative to the corresponding values
in Group 1.

Administration of bortezomib under SIR conditions reduced
total and inducible NOS activity by 39.0 % and 42.7 %, respec-
tively, compared to Control Il. However, these values remained
30.6 % and 45.8 % higher than the respective results in Group
1 (p < 0.001 for all). Quercetin treatment decreased total and
inducible NOS activity by 29.9 % and 33.3 %, respectively, com-
pared to Control Il, yet these levels were still 50.0 % and 69.5 %
higher than those in Group 1 (p < 0.001 for all).

Combined administration of bortezomib and quercetin re-
sulted in a twofold increase (P < 0.001 for both) in cNOS activity
compared to Control Il. However, this parameter remained 38.5 %
lower (P < 0.01 for both) than in Group 1. The combination also
increased arginase activity by 45.5 % (P < 0.001) and 34.1 %
(P < 0.01), respectively, compared to Group 2. Despite this im-
provement, the results were still 15.8 % (P < 0.05) and 22.4 %
(P < 0.01) lower than those observed in Control |.
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Table 3. Effect of bortezomib and quercetin on the levels of secondary lipid peroxidation products in rat blood following lipopolysaccharide-

induced systemic inflammatory response modeling (M + SE)

Groups

Concentration of thiobarbituric acid-reactive substances, umol/L

Before incubation

After incubation Increase during incubation

SIR

Intact animals (Control 1) 13.50+1.18 31.18 £2.06 17.69+2.20
After SIR modeling (Control II) 2874+£0.88" 64.56 £ 3.28* 35.82£2.78*
Administration of bortezomib during | 18.65 + 0.84*** 40.73 £1.19** 22.08+0.77*

Administration of quercetin during SIR | 16.66 + 0.74***

37.02 £ 1.86™ 20.36 + 1.95™

Combined administration of 11.26 & (.83 *x*xxwx

bortezomib and quercetin during SIR

31.35 £ 2.79"*** 20.09 + 3.00*

*:p < 0.05 compared to the values of Group 1; **: p < 0.05 compared to the values of Group 2; ***: p < 0.05 compared to the values of Group 3;

**%%: p < (0.05 compared to the values of Group 4.

Modeling LPS-induced SIR led to an increase in the concen-
tration of TBARS, secondary lipid peroxidation products, both
before and after blood incubation in a pro-oxidant iron-ascor-
bate buffer solution (Table 3) by 112 % and 107 %, respectively
(p <0.001 for both) compared to Control I. Additionally, the incu-
bation-induced increase in TBARS rose by 102 % (P < 0.001),
indicating a depletion of the blood’s antioxidant potential.

Bortezomib treatment under SIR conditions decreased
TBARS levels by 35.1 % and 36.9 % before and after blood in-
cubation in the pro-oxidant buffer solution, respectively, (p <0.01
for both) compared to Control I1. Despite this reduction, the levels
remained 38.1 % and 30.6 % higher (p < 0.01 for both) than those
observed in Group 1. Quercetin reduced TBARS levels by 42.0 %
and 42.7 % before and after blood incubation in a pro-oxidant
buffer solution, respectively (p < 0.01 for both), compared to Con-
trol II. After incubation, the TBARS levels showed no significant
difference from those in Group 1.

Combined administration of bortezomib and quercetin
reduced the TBARS concentration before blood incubation by
60.8 % compared to Group 2, 39.6 % compared to Group 3, and
32.4 % compared to Group 4 (p < 0.001 for all).

The incubation-induced increase in TBARS decreased
by 38.4 % and 43.2 % compared to Control 2 after separate
administration of bortezomib and quercetin, respectively
(p < 0.001 for both). Combined administration further reduced
this increase to 43.9 % (p < 0.01). However, no significant dif-
ferences were observed between the effects of separate and
combined treatments.

Discussion

The combined administration of bortezomib and quercetin
demonstrated a superior ability to modulate SIR markers and
metabolic imbalances induced by S. typhi LPS in rats compared
to monotherapy. This finding highlights the synergistic potential
of these agents and their respective mechanisms of action in
mitigating the deleterious effects of SIR.

Bortezomib and quercetin independently reduced ceru-
loplasmin levels, a key acute-phase response protein, under SIR
conditions. However, their combined administration achieved a

normalization of ceruloplasmin levels, reflecting a more robust
attenuation of the inflammatory cascade.

An increase in ceruloplasmin content is considered an in-
formative marker of SIR, along with elevated levels of specific
pro- and anti-inflammatory cytokines in blood serum —interleukins
6 and 10, tumor necrosis factor-a, and C-reactive protein. These
changes have been noted by researchers using S. typhi LPS
in the specified protocol, confirming the model adequacy [21].

The inhibition of the NF-kB pathway by bortezomib and the
dual modulation of NF-kB and Nrf2 by quercetin likely underpin
the reduction of SIR markers. NF-kB activation is a critical driver
of acute-phase protein synthesis and pro-inflammatory cytokine
production during SIR [22]. The combined treatment may en-
hance anti-inflammatory effects through a more comprehensive
suppression of NF-kB and simultaneous activation of Nrf2, which
promotes antioxidant and cytoprotective gene expression [23,24].

Compared to studies reporting monotherapeutic benefits of
NF-kB inhibitors or flavonoids in reducing inflammation, the ob-
served effects of combined treatment emphasize the importance
of targeting inflammatory and oxidative stress pathways. For
instance, previous research demonstrated that bortezomib alone
attenuates NF-kB-driven inflammation [12]. Similarly, the ability of
quercetin to suppress inflammatory cytokine production has been
widely documented [18]. Our results align with these findings but
reveal an amplified effect when these agents are used together.

LPS-induced SIR significantly elevated serum glucose levels,
reflecting a state of metabolic dysregulation. Both bortezomib and
quercetin effectively reduced hyperglycemia, yet their combined
administration further normalized glucose levels. This suggests
that simultaneous modulation of inflammatory and oxidative stress
pathways exerts a more profound impact on glucose homeosta-
sis. The observed improvements may result from the restoration
of insulin signaling pathways disrupted by NF-kB-mediated
inflammation and oxidative damage [25].

Comparable reductions in glucose levels were reported in
studies utilizing NF-kB inhibitors or antioxidants in rodent models
of metabolic disorders [20]. However, the combined approach in
this study not only decreased hyperglycemia but also improved
the lipid profile. HDL-C levels increased significantly with the com-
bined treatment, surpassing the effects of monotherapies, while
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reductions in VLDL-C and triglycerides were more pronounced.
These findings support the hypothesis that addressing multiple
pathogenic mechanisms is critical for managing the metabolic
derangements associated with SIR.

LPS-induced SIR triggered marked oxidative stress, as
evidenced by elevated TBARS levels. Both agents individually
reduced lipid peroxidation, yet their combination produced the
most significant reduction, approaching baseline levels. This
effect is consistent with the complementary actions of bortezomib
and quercetin. Suppression of NF-kB by bortezomib reduces
pro-oxidant gene expression [7], while quercetin activates Nrf2,
enhancing the expression of antioxidant enzymes [26].

Nitrosative stress, characterized by increased iINOS activity
and decreased cNOS activity, was also attenuated more effec-
tively by the combined treatment. Restoration of cNOS activity
and arginase levels suggests improved L-arginine metabolism,
which is often impaired during SIR. Previous studies have shown
that modulating iNOS and cNOS activities can mitigate nitrosative
stress and related tissue damage [18]. Our findings extend this
knowledge by demonstrating that a dual-targeted approach is
more effictive in achieving this goal.

The findings of this study highlight the importance of targeting
multiple signaling pathways to achieve comprehensive modula-
tion of SIR and its metabolic consequences. By simultaneously
inhibiting NF-kB and activating Nrf2, the combined administration
of bortezomib and quercetin effectively targets both inflammatory
and oxidative stress pathways. This dual modulation may explain
the superior therapeutic results observed.

The findings also have implications for clinical practice,
particularly in conditions characterized by chronic inflammation
and metabolic dysfunction, such as cancer, diabetes, and car-
diovascular diseases. Although the high cost and side effects of
bortezomib limit its widespread use, combining it with quercetin, a
relatively safe and available compound, may reduce the required
dose of bortezomib, thereby decreasing its adverse effects.

Conclusions

1. The combination of bortezomib and quercetin under
LPS-induced SIR significantly reduced the serum ceruloplas-
min concentration to levels comparable to intact animals. This
reduction exceeded the effects observed with either agent alone,
highlighting the synergistic anti-inflammatory potential of these
compounds.

2. Combined treatment with bortezomib and quercetin nor-
malized serum glucose levels, reducing them to values similar to
those in intact animals. This outcome underscores the enhanced
efficacy of dual therapy in decreasing hyperglycemia induced by
LPS-induced SIR.

3. The combination of bortezomib and quercetin increased
HDL-C levels and decreased VLDL-C and triglyceride concentra-
tions more effectively than individual treatments. These findings
indicate a pronounced improvement in the lipid profile, which is
critical in the context of SIR-associated metabolic disturbances.

4. Combined administration of bortezomib and quercetin
under LPS-induced SIR decreased the iINOS activity and en-
hanced cNOS activity, restoring a more balanced nitric oxide

metabolism. This treatment also markedly reduced secondary
lipid peroxidation product levels, highlighting its role in mitigating
oxidative and nitrosative stress.

Prospects for further research should focus on elucidating
the precise molecular mechanisms underlying the synergistic
effects of bortezomib and quercetin, optimizing their dosing
regimens, and evaluating their efficacy in chronic inflammatory
and metabolic disorders through comprehensive preclinical and
clinical studies. Broadening this approach to include additional
experimental models and combination therapies may further
enhance its therapeutic applications.
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AHani3 epeKTUBHOCTI eKCTPaKopnopaAbHOI YAAPHO-XBUALOBOI Tepanii
NPU AiKyBaHHi OpTONEAUUYHUX 3aXBOPIOBaHb CTONMW Ha Cy4aCHOMY eTani
(orasp AiTepatypm)

0. M. OBUMHHIKOB

AY «IHcTUTyT Nnatonorii xpebTa Ta cyraobis imeHi npopecopa M. . Cuterka HAMH YkpaiHu», M. Xapkis

KarouoBi cnoBa:
€eKCTpakopnopabHa
YAGPHO-XBMAbOBA Tepanis,
OpPTONEAUYHi 3aXBOPHOBAHHSA
CTOMM, NAGHTAPHUI dacuMmiT,

EkcTpakopnopanbHa yaapHo-xaunboBa Tepanis (EYXT) — npoueaypa 3 LUMPOKUMM NOKa3aHHSMM LLOA0 3acTo-
CyBaHHS MpW OPTOMEANYHNX 3aXBOPIOBAHHSIX, 30kpema i cTonn. OfHNMM 3 HAWMOLUMPEHILLIMX OPTONEANYHIX
3axXBOPOBaHb CTOMW € MaHTapHUI hacLmiT | TeHAUHONATIS axinnoBoro cyxoxunka. OcTaHHIMW pokamu KinbKicTb
npaub, A€ BUCBITIIOKTb Pi3Hi aCMeKTU TEHAMHONATIN, 36iNbLIYETHCA, @ OLHWM i3 HAWMONYNSAPHILLMX HAaNPAMIB
[OCTiMKEHb € 3aXBOPHOBAHHS M'I30BO-CKENETHOI CUCTEMM.
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Merta poboTti — npoaHaniayBaTit faHi Cy4acHoi HayKoBOI niTepaTypu, BU3HAYUTX OPTONEANYHI 3aXBOPIOBAHHS
CTOMW, ANS NiKyBaHHS SIKUX BUKOPUCTOBYBANM METOA EKCTPaKopnopanbHoi YAapHO-XBUMLOBOI Tepanii, Ta Bu-
3HauMTN epekTnBHICTL MeTogy EYXT npu KOXHOMY i3 3aXBOPIOBaHb.

Marepiaau i meToau. [poaHanisyBanu BigOMOCTI HayKOBOI NiTepaTypu, L0 iHAEKCYETLCA B HAYKOMETPUYHUX
enekTpoHHNx 6asax gaHux PubMed, Medline, Scopus ta Web of Science. [ins noLuyky BUKOPUCTOBYBanu Taki
nowykosi 3anuti: ESWT, extracorporeal shock wave therapy. MoBHi 06MeXeHHst Ha NOLUyK AOCTigXeHb He
BCTaHoBnBanu. LLiogo koxHoi nybnikavii aHaniaysanu Taky iHhopmaLito: Ha3Ba, nepenik aBTopis, pik ny6nika-
Liii, OCHOBHa iHchopMaLlist PO AOCTIMKEHHS! (BMA AOCTIMKEHHS, KiNbKICTb NaLiEHTIB), TapaMeTpu Ta TpuBanicTb
niKyBaHHS, Nepiog OLiHIOBaHHSA, OTPUMaHI pesynsTati. 3 BigibpaHux npaub BiGOKPEMUN CTATTi 38 OCTaHHI 5
pokiB, T06T0 3 2020 Ao 2024 pp. BKIIOYHO.

Pe3yabtatn. Y pesynbtati nowyky obpaHo 1771 HaykoBy cTatTio. [poaHaniayBanu BigOMOCTI, O HaBegeHO
B WX npausx, y pesynbTati BU3Ha4eHO OpToneanyHi 3aXxBOPIOBAaHHS CTOMM, NPM NikyBaHHi KX BUKOPUCTOBY-
BanM eKcTpakopnoparbHy yAapHO-XBUbOBY Tepanilo, Ta OLiHEHO eDeKTMBHICTb MpoLEeaypu Npn KOXHOMY 3
3aXBOPHOBaHb. Y pesynbraTi LbOro aHanisy Bu3HayeHo 36 nybnikauii, 3a SKUMK i 3iCHUNM OCTaTOYHWIA aHani3
AaHux. CTaTTi noainunu 3a BUAOM NpoaHarni3oBaH1X 3aXxBOPIOBaHb CTOMM, NP SKMUX BUKOPUCTOBYBANW METOL
EYXT. 3a peaynsratamu nowuyky, EYXT 3acTtocoByBanv nig 4ac nikyBaHHs nnaHTapHoro gacyuuity, TeHauHonarii
axinnoBOro CyxoXwnka Ta nnaHTapHoro dibpomaroay.

BucHoBKkM. 3a AaHMMKM HayKOBOI NiTepaTypu, ekCTpakopnopanbHy yAapHO-XBUbOBY Tepanito BUKOPUCTO-
BYBanu Mig Yac NiKyBaHHS NNaHTapHoOro dacumity, TeHAUHONATIi axinnoBOro CYXOXWIIKa, NNaHTapHoOro
hibpomaTosy Ta 4aCTKOBOTO MOLIKOMKEHHS axinnoBoro cyxoxunka. EkctpakopnopanbHa yaapHO-XBunboBa
Tepania 3anuwaeTbCs akTyanbHUM Ta eqekTMBHIUM METOAOM NiKyBaHHS NaUieHTIB i3 HaNoWMPEHiLLMMK
3aXBOPIOBAHHSAMM CTON.

CyuacHi meanuHi TexHonorii. 2025. T. 17, Ne 2(65). C. 140-146

Analysis of the effectiveness of extracorporeal shock wave therapy in the
treatment of orthopedic foot diseases at the current stage (literature review)

0. M. Ovchynnikov

Extracorporeal shock wave therapy (ESWT) continues to be a procedure with broad indications for use in ortho-
pedic diseases, including the foot. One of the most common orthopedic diseases of the foot is plantar fasciitis
and Achilles tendon tendinopathy. In recent years, the number of articles on tendinopathies has increased, and
one of the most popular areas of research is diseases of the musculoskeletal system.

The aim of the study was to analyse the data from the current literature for review, to identify orthopedic dis-
eases of the foot for the treatment of which the method of extracorporeal shock wave therapy was used, and to
determine the effectiveness of the ESWT method for each of the diseases.

Material and methods. Literature sources from the scientometric electronic databases PubMed, Medline, Scopus,
and Web of Science were selected and analysed. The search queries “ESWT", “extracorporeal shock wave
therapy” were used for the search. There were no language restrictions on the search for studies. The following
information was extracted from each selected publication: study title, list of authors, year of publication, basic
information about the study (type of study, number of patients), treatment parameters, duration of treatment,
evaluation period, and study results. Articles from the last 5 years, i. e. from 2020 to 2024 inclusive, were se-
parated from the selected articles.
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Results. Based on the search results, 1771 scientific articles were selected. An analysis of the selected articles
was conducted, orthopedic diseases of the foot were identified in the treatment of which extracorporeal shock
wave therapy was used, and the effectiveness of the procedure itself for each disease was assessed. As a
result, 36 articles were selected, which were used for the final analysis of the literature. The selected articles
were distributed by the type of foot diseases in which the ESWT method was used. According to the search
data, ESWT was used in the treatment of plantar fasciitis, Achilles tendon tendinopathy, and plantar fibromatosis.

Conclusions. According to the literature, extracorporeal shock wave therapy has been used in the treatment
of plantar fasciitis, Achilles tendon tendinopathy, plantar fibromatosis, and partial damage to Achilles tendon.
Extracorporeal shock wave therapy remains a relevant and effective method of treatment for the most common

foot diseases.

Modern medical technology. 2025;17(2):140-146

OpToneanyHi 3aXBOPIOBaHHS HWXKHIX KIHLIBOK € OOQHUMM 3
HaNMOLUMPEHILLKX, iM HANeXMTb OAHE 3 NEepLUMX MICLb Y CTPYK-
TYpi MPWYMH BTPaTK NpaLEe3aaTHOCTI. Y CyyacHin opronegii Ta
TpaBMAaTONOrii HAMYACTILLIOK CKAProK XBOPKX € ckapra Ha Birnb
y croni [1,2].

£k noLuMpeHi opToneanyHi 3aXBOPIOBaHHS CTOMW HUHI BU-
3HAYeHO NNaHTapHUIA acUMIT i TEHAMHONATIIO axinmoBoro Cy-
xoxunka [1,2,3]. Tak, nnaHTapHui hacumit ypaxae go 10-15 %
ntoaen BNpOQOBX XUTTS | CIPUYMHAE Y CBITI Malxe 1 MIH Bi3uTiB
[0 nikapsi Ha piK.

[ig Yac nikyBaHHs NavieHTiB i3 opTONeanYHUMU 3aXBOPIOBAH-
HSIMY YXe NPOTSArOM TPUBASIONO Yacy YCMilHO BUKOPUCTOBYOTb
METOZ eKCTPaKOpnopanbHOi yaapHO-xBuboBoi Tepanii (EYXT).
Lis npouenypa Mae LUMPOKi MOKa3aHHS LWOAO 3acTOCyBaHHs Yy
Lin caoepi [4,5,6,7], 30kpema i Npu 3axBoptoBaHHsX cTomm [1,2].
YnepLue metog 3actocoBaHuiny 1996 poui nig yac nikysaHHs XBO-
poro Ha nnaHTapHui dacumit [8,9]. MigTBepmKeHo 6e3neyHicTb
i ehEKTUBHICTD ii BUKOPUCTAHHS Y CMIOPTCMEHIB 4151 NTiKyBaHHS
CWHOPOMY BENUKOrO BEPTAKOra, TeHAMHONATII NigKONiHHOrO Cy-
XOXWUNNA, TeHAMHONaTii HagKomMiHKa, axinnoBoi TeHAMHONATI,
MiZOLWOBHOrO (hacuMiTy Ta iHLLMX TeHaMHoNaTin [8].

HuHi HaykoBUMI iHTepec [0 ekcTpakopnopanbHoi yaap-
HO-XBMIbOBOI Tepanii Sk NepcnekTUBHOrO METOAY iKyBaHHS
opTOneao-TPaBMATONONYHUX 3aXBOPIOBaHb CTOMN 3aNMLLAETHCA
crabinbHo Bucokum [4,5,6,9,10]. MigTBepmxeHo, Lo npoueaypa
EYXT € He pecTpyKTMBHUM NOLLUKOMKEHHAM, SK CrovaTKy BBa-
arnu, a METoA0M BiHOBHOTO NiKyBaHHS [2,6].

EbekTusHiCTb BUKOpUCTaHHA EYXT gosedeHo 3 meplumm
piBHEM [OKa30BOCT Ans nnaHTapHoro dacuuity [9] Ta Hein-
cepuinHoi TeHanHonarTil axinnosoro cyxoxunka [9,10]. Mig yac
NiKyBaHHS NaLieHTIB i3 NnaHTapHUM acLIMiTOM METOZ He TirbKu
He NoCTynaeTbes, a B GINbLIOCTI BUNAAKIB HaBITb NEPEBNLLYE
e(eKTUBHICTb IHLWKMX METOAIB KOHCEPBATUBHOMO NikyBaHHS [1].
Hainyacrili opToneaunyHi 3aXxBOptBaHHS HBKHIX KIHLIBOK, Npu
SKMX MpU3Ha4atoTb YAAPHO-XBUIMbLOBY Tepanito, — NiaHTapHWNA
dhacuuiT, TeHAMHONATII BNACHOT 3B'AA3KM HAZKOMIHKA, aXinmnoBo-
0 CyXOXMIIKa, CyXOXMUIKIB M'A3iB «TyCSYOi Nankuy, CiGHUYHNX
m'asig [8,9,10,11].

3a ocTaHHi 20 poKiB KiNbKiCTb CTaTel WoAo TeHAWHoNaTii
3HaYHO 36inbLuKnIacs, i 0cOONMBMIN HAaYKOBUIA IHTEPEC BUKIMKAE
BMBYEHHS PI3HWX aCMeKTiB 3aXBOPIOBaHb M’S130BO-CKENETHOI
cuctemu [1,2,5,7]. PisHi xapaktepuctukn metogy EYXT HuHi
aKTMBHO BMBYAKTb MPM Pi3HUX OPTONELO-TPaBMATONOTIYHNX
3aXBOPHOBAHHSIX HIKHIX KIHLIBOK, OIHaK, HE3BaXatouu Ha Lie, Bid-
MOBIZHi CTaHZAPTL NiKyBaHHS OCi He po3pobneHo. JnckyciitHumm

3an1LaoTLCS NUTaHHS LLOAO NapameTpiB BNMBY, 30kpeMa cunu,
4acToTK, KinbKoCTi iMnynbeis, Ty xauni npu EYXT (pagiansHa
abo ¢hokycoBaHa), KinbKOCTI MpoLeayp, iHTepBasy Mix npoLe-
Jypamu, 3aMexHOCTi Bif anapara [Ans BUKOHaHHs NpoLeaypw,
BMKOPWCTaHHA aHanresii nig vac Hei [2,4,7].

Mpotokonu EYXT, HaBeaeHi y AOCRIMKEHHSX, PI3HATLCS, 1
OnTUMarbHi MPOTOKOMM, LU0 BPax0oBYKTb OCOBNMBOCTI 3a5eXHO
Bif, nokasaHb, Le He yknageHi. Brim, BpaxoBytoun HeiHBa3uB-
HICTb, Many KinbkicTb NOGIYHMX eGHEKTIB | MOXMMBICTL NOELHAHHS
3 iHWMMKM MeTodamu, npoLeaypa YaapHO-XBUMLOBOI Tepanii €
OLHWM i3 Cy4acHWX Ta eqpeKTUBHUX METOAIB NikyBaHHS opTone-
[0-TPaBMATONONYHIX 3aXBOPHOBAHb HIXKHIX KIHLIBOK. OCTaHHiIMM
pokamu MeTof, eKCTpaKopnoparbHoi yaapHO-XBUNLOBOI Tepanii
HabyBae Bce GinbLIOTO MOLIMPEHHSI B OPTONEO-TPaBMaToro-
MYHi NpakTuui.

Merta pobotu

lMpoaHanisyBaTu faHi cy4acHoi HayKoBOi niTepaTtypu, BU3Ha-
YNTW OPTOMEAMYHI 3aXBOPKOBAHHS CTOMW, NS NiKyBaHHS AKX
BMKOPWCTOBYBamnM MeTOL EKCTpakopropanbHOi yAapHO-XBU-
NbOBOI Tepanii, Ta BU3Ha4NTK epekTuBHICTb MeTody EYXT npu
KOXHOMY i3 3aXBOPIOBaHb.

Martepianu i MeToAU AOCAIAKEHHA

poaHanisyBanu BigOMOCTi HayKOBOI niTepaTypu, Lo
iHOEKCYETbCA B HAYKOMETPUYHUX eNEeKTPOHHUX Gasax JaHux
PubMed, Medline, Scopus Ta Web of Science. [1nsi nowyky
BMKOPWCTOBYBanH Taki noLykoBi 3anut: ESWT, extracorporeal
shock wave therapy. MoBHi 06MeEXeHHS Ha MOLLYK AOCimKEHb
He BcTaHoBnoBanu. LLiogo koxHoi nybnikawii aHanisysanu Taky
iHpopMaLito: Ha3Ba, Mepenik aBTopiB, pik Mybnikawji, oCHoBHa
iHhopmMaLlist Mpo JocnimkeHHs (B OOCNImKEHHS, KiMbKiCTb
navieHTiB), NapaMeTpy Ta TPMBANICTb NiKyBaHHS, Nepiog OLiHI0-
BaHHs1, OTpUMaHi pesynsratt. 3 BigibpaHux npavb Bigokpemunu
CTarTi 3a 0cTaHHi 5 pokis, T06T0 3 2020 80 2024 pp. BKIHOUHO.

Pe3yabtatu

Y pesynbrari nowyky obpaHo 1771 Haykosy cTatTio. po-
aHanisysanu BigoOMOCTI, L0 HABEAEHO B LiX NpaLsixX, y pesyrbrari
BM3HAYEHO OPTOMEONYHI 3aXBOPIOBAHHS CTOMW, MPU TiKYBaHHi
SKUX BUKOPWUCTOBYBANK eKCTpakopropanbsHy yaapHO-XBUIbOBY
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Tepanito, Ta OLiHEHO ePEeKTUBHICTb NPOLIeAYPM MPK KOXHOMY 3 3a-
XBOPIOBaHb. 3a pesynsratamu aHaniay BUKIOYEHO CTaTTi, Y KUX
HaBEeOEHO AaHi ricToNorivYHNX, DioMexaHiYHNX | ekcriepUMeHTanb-
HWX OCRiMKEHb, NpaLi, NPUCBAYEHI BUBYEHHIO PaH, CYAMHHNX
i BjiabeTNYHMX BUPA3OK CTOM, YPONOriYHIUX 3aXBOPHOBAHb, OMIKiB
i MICNSAIHCYNBTHAX 3MiH HXKHIX KIHLIBOK, 3aXBOPIOBaHb BEPXHIX
KiHLiBOK, xpebTa, a TaKoX iHLLMX MaTonorii HUXHIX KiHLiBOK.
BpaxoBytoun BeNuKy KinbKicTb 3HaMAEHNX CTaTeN, BUKITHOYEHO Ti
3 HUX, LLIO NPUCBSYEHI Nepeniomam KiCTOK HBKHIX KIHLIBOK, i Ti, ¥
Akux Metog EYXT nopisHIOBany 3 iHWUMY METOAAMM NiKyBaHHS
nawieHTiB 3 OpTONEaANYHUMI 3aXBOPIOBAHHSMU CTOMM.

OTxe, y pesynbrati 0bpaHo 36 cTaTen, siki i BKIHOYEHO A0
Lb0ro ornsgy niteparypu. Martepianu cTpykTypyBanu 3a onu-
CaH1M BMAOM 3aXBOPIOBaHb CTOMM, MPU SIKUX BUKOPUCTOBYBANM
meton EYXT. 3a pesynsratamu nowyky, EYXT sactocoBysanu
Mif Yac nikyBaHHs NaLieHTIB i3 NMaHTapHUM dhacLmiToM, TeHau-
HoMaTieto axinnoBoro CyxoXuka Ta nnaHTapHM ibpomaTo3om.

06roBopeHHA

MhaHTapHui dpacumit

Bu3sHayeHHs edekTBHOCTI npoueaypu EYXT. Y cucrem-
HOMy ornsgi Ta meTaaHanisi (40 gocnimxeHs), WO 3giAcHUNMn
R. Charles et al., nigTBepmkeHo edektvsHicTb EYXT nig vac
nikyBaHHs NauieHTiB i3 nnaHTapHum dacumitom (M) y gocni-
[PKEHHSIX i3 BUCOKWM CTyNeHeM J0Ka30BOCTi — NpoLeaypa Mana
MO3UTUBHUIA €EKT LLOAO NOKPALLEHHS PYHKLIT Ta 3MEHLLEHHS
Bono B nauieHTis i3 M y KOpOTKilt, CepeHiit i BinaaneHin
nepcnekTmei [9].

Y BENWUKOMY CUCTEMATUYHOMY OFNIsiAi Ta MeTaaHanisi BU3Ha-
Yanu BnMB Pi3HIX METOLIB NikyBaHHs (3aranom 236 fOCTimKeHb,
[0 AKkvx 3anydeHo 15401 naujenTa), siki konu-Hebyab OLiHI0BaNMW B
paHOoMI30BaHVX KOHTPOMbOBAHUX AOCIIMKEHHSIX LLOAO MiKyBaH-
Hs1 [1®. ABTOpU NOPIBHANM €heKTUBHICTb TakuUX TEPaNEeBTUYHIX
BTPYYaHb Ans 3MEHLLEHHS 600 B MaLeHTiB i3 MigoLwOoBHM chac-
LuiToMm, siK iH'ekuis 6oTynoTokcHy MD -2,14 (Cl: -4,15; -0,14);
iH'eKLis feriapoBaHOi MOACHKOI aMHIOH / XOpIOTUYHOI MeMBpaHm
MD -3,31 (Cl: -5,54, -1,08); ronkopecpnekcotepanis MD -2,34
(CI:-4,64,-0,04); TernysanHs npum 1N® MD -3,60 (Cl: -4,16, -3,03);
HI3bKoA030Ba NasepHa Tepanis MD -2,09 (CI: -2,28, -1,90); mio-
thacujanbhuit penis MD -1,79 (Cl: -2,63, -0,94); nnasma, 30ara-
yeHa Tpomboumtamu, MD -2,40 (Cl: -4,16, -0,63); pagiovacToTHa
Tepanis MD -2,47 (CI: -4,65, -0,29); BnpaBu Ha po3TAryBaHHs
MD -1,14 (Cl: -2,02, -0,26), ki cnpusinu eheKTUBHOMY NiKyBaHHIO
B0t MOPIBHSHO 3 KOHTPONEM Y KOPOTKOCTPOKOBIM NEPCMEKTUBI.
Y cepenHin i BinaaneHin nepcnexkTuBi NuLLe ekcTpakopnopanbHa
yaapHo-xaunbosa Tepanis MD -0,97 (Cl: -1,13,-0,81) / MD -2,4
9 (ClI: -3,17, -1,82) byna edhekTMBHOK ANs NoneriieHHs 6onto
MOPIBHSHO 3 KOHTporeM [11].

Y MetaaHanisi (14 gocnimkeHb i3 3anyveHHsM 867 navieHTis)
pocnigxysanm Bnnve EYXT Ha TOBLUMHY nnaHTapHoi dacuji B
nauiexTis i3 . ToLMHa nnaHTapHoi dacuji 3Ha4HO 3MEHLLM-
nacs nicns BTpy4aHHs Metofom EYXT y nauieHTis i3 nnaHTapHum
cacumitom (WMD -0,21 mm (95 % CI -0,39, -0,02); p = 0,03).
He BMsBNEHO 3HAYHOI pi3HULI 3a 3MeHLeHHaM 6ono (WMD
-0,51 cm (95 % CI -1,04, 0,01); p = 0,06) NOPIBHSHO 3 iHLLIMMK
KOHCEpBATUBHUMM MeToAamu flikyBaHHs [12].

B iHOMY cucTemaTuHoMy ornsgi 1 MetaaHanisi 11 gocni-
IkeHb [13] nigTBepmxeHo edpekTuBHICTL EYXT nig Yac nikyBaHHs
navjexTis i3 MN®: dokycosaHa EYXT —-2.82 (SE 0,8, -4,39, -1,24,
p < 0,0001); pagiansHa EYXT - -3,04 (SE 0,43, -3,88, -2,20,
p < 0,001). BcTaHoBMEHO, Lo 0COBNMBICTL NapaMeTpiB NpoLie-
JYpU MOXe BMIMHYTK | Ha edDeKTUBHICTb MomnerweHHst 6onto,
Ky OLHIOBanM 3a Bi3dyanbHO aHanorosot wWwkanow (VAS), i
Ha MPUXWUITBHICTb 40 nikyBaHHs. OBupatoun napameTpu npoLe-
Jypu, HeobXiaHO BpaxoByBaTM TaKOX iHAMBIAYarnbHi 0COBNMBOCTI
navujieHTa.

Y peTpocnekTUBHOMY AochimKeHHi 3a yyacTto 108 navieHTis
i3 M®, skux nikyBanm 3 BUkopucTaHHam metogy EYXT, Bu3Haue-
HO iCTOTHe 3MeHLUEeHHsI 600, hyHKLiOHaNbHe NOKpaLLEeHHs Ta
33/10BONEHICTb NaLlieHTiB (cepeaHin piBeHb 6onto micng EYXT
3MeHLLUmMBeS 3 6,7 + 1,7 0o 2,6 £ 2,7, p < 0,001). 3a wwkanoto
Foot and Ankle Outcome Score, 6irb, pyHKLiS B MOBCSKAEHHOMY
KUTTI, PYHKLIS NpW 3aHATTAX CMOPTOM, NobYToBa aKTMBHICTb
i Ta AKICTb XWTTS nokpawwnues 3 53,7 + 14,9 go 75,7 £ 16,7
(p<0,001),338,0+15,21071,8+23(p<0,001),355,8+16,4
p0o71,4+18,0(p<0,001),342,4+21,50059,4+20,3 (p<0,001)
Ta344,9+ 16,4 0o 69,0 + 23,9 (p < 0,001) BignosigHo [14].

Y npocnekTyBHOMY JochigkeHHi (3aranom 109 navjeHTis)
nopiBHANM A8i rpyni XxBopux Ha Md (obcTexeHux noginunm Ha
rpyny paHZoMHO). Y 1 rpyni pa3om i3 nnaHTapHoto dacuieto EYXT
NPOBOAVAM Ha NUTKOBWIA M'A3, y 2 rpyni EYXT npusHavyanu nuwe
Ha nnaHTapHy dacto. B 060x rpynax 3adiikcoBaHO NO3UTHUBHMI
edhekT LLo0 3MeHLUEHHs 6orio, ane Kpalli pesynsraTy Woao
BigHOBMEHHS (PYHKLiN NiJOLLOBHOIO Ta TUSbHOMO 3rHaHHS CTOMM
BM3Ha4eHo y rpyni, Ae EYXT npusHaueHo i Ha nuTkoBuin M'a3 [15].

B iHWOMY npocnekTMBHOMY AOCHiGKEHHI NOpiBHIOBAIM
TaKi ABi rpyny NavieHTiB: XBOpi NepLUOT rpynu oTpumyBanu go-
kycoBaHy EYXT Ha miodhacujanbHux Toukax, a B Apyriv rpyni
3aCTOCOBaHO TpaauUiiHui nigxia fo dokycosaHoi EYXT Ha
MegianbHOMY m'iTkoBoMy Gyropky. Tepanist B 060x rpynax byna
O[IHaKoBO e(PeKTUBHOIO, asne BinbLl paHHe NOKpaLLEeHHs 3adik-
COBaHo B 1 rpyni navieHTiB. ABTOPM AiNLLMN BUCHOBKY, LLIO BB
Ha MiocbacuiianbHi ToukuM 3a gonomororo EYXT y nauieHTis i3 M
Moxe OyTn edoekTUBHIUM [2].

OnucaHo Tak BUNaZok-koHTporb NauieHTa 3 M®, nig yac
nikyBaHHS sKoro BukopucToByBamu Metog EYXT. Kypc nikyBaHHS
3aBEpPLUEHO 3 MOBHUM OAYXaHHSAM naLieHTa [16].

OTxe, M® - ogHe 3 HaNYaCTILLMX OPTONEANYHNX 3aXBOPHO-
BaHb CTOMNM, Npu SIKUX BukopucToBytoTb EYXT. Lleit MeTop niky-
BaHHs! Ma€ HanbinbLL BUPAXEHWIA NiKyBanbHWN eqoekT: BvBae
Ha 3MEHLUEHHSI GOm0, MOKPaLLEHHs! (hyHKLOHAIBHOTO CTaHy,
3MEHLLEHHS TOBLLUMHY NnaHTapHoi chacuii. Obupatoum napameTpy
npoweaypw, Nikapi MatoTb BpaxoByBaTyh iHAMBIAYyanbHi 0cobnu-
BOCTi NnavjieHTa. 3a pe3ynbsratamm OKpemux AOCTIiMKEHb, Mif vac
npoueaypy EYXT ans nocuneHHs echekTy noTpibHO BNnMBaTH He
TiNbKW Ha MSTKOBY AiNSHKY, ane 1 4oaaBaTh MiodhacLianibHi TOUKN
Ta NUTKOBUIA M'A3. 3ayBaXKMO, LU0 BiNbLUICTb HAyKOBUX LXepen
— 1 piBHSI JOKA30BOCTi (CMCTEMATUYHI OrNIsiAM, MeTaaHanian 1a
paHOMIi30BaHi KOHTPOIbOBAHI JOCIIMKEHHS).

MopiBHAAHHSA eHeprii BBy EYXT nig 4ac nikyBaHHS
nadieHTis i3 M®. Y npocnekTMBHOMY JOCMIMKEHHI 3@ y4acTio
91 naujenTa, wo 3pincHeHe O. Gezginaslan et al., BU3Ha4YeHo
eekTuBHicTb EYXT y xBOpMX, NOQINEHUX Ha Tpu rpynu: 1
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rpyna — BucokoeHepretuyHa (0,26 mJ/imm2) EYXT, 7 ceaHcig;
2 rpyna — BucokoeHepretuyHa (0,26 mJ/mm?) EYXT, 3 ceaHcu;
3 rpyna — Hu3bkoeHepreTuyHa (0,08 mJ/mm?) EYXT, 7 ceaHcis.
BuWSABNEHO CTATUCTUYHO 3HAYYLLE 3HIDKEHHS 3@ TaKUMU LLKanamw,
sk VAS, FACIT i FFI B ycix rpynax nicns nikyBaHHs MOPIBHAHO 3
KOHTponem, 3a pesynsratamu 6MWT i Short Form-36 3adikco-
BaHO 3HaYHO BULLi NokasHukK (p < 0,05). CTaTCTUYHO 3HauyLLi
BiMIHHOCTi BCTAHOBMEHi TaKOX Yy pe3ynbraTi OLiHIOBaHHA 3a
LuKanamm Mix 1 1a 2, Mix 2 i 3 rpynoto. [opiBHABLUM pe3ynsTaTy,
aBTOPW BCTAHOBWIH, LLO BICOKOEHEpreTUYHa EYXT € ethekTuBHI-
LLIOHO N Yac NikyBaHHs navieHTis i3 N Ta Mae binbLue 3Ha4eHHs,
HX KinbKicTb ceaHciB EYXT [17].

Y paHaoMi30BaHOMY KOHTPOMbOBAHOMY [AOCHIMXeEHHI 3a
yyacTio 117 nauieHTiB He BUSIBNEHO PisHUL y pesynbTaTax fiky-
BaHHS 3 BUKOpUCTaHHAM MeTomy EYXT y nauieHTis i3 M®. Tak,
3a(hiKCOBaHO CTATUCTUYHO 3HAYYLLE MOKPALLEHHS 3a PiBHAMM
Bonto, micLleBoi dhyHKLIT Ta 3a 06CAroM pyxiB B 0OCTEXEHNX 3
060X rpyn LOCMmKEHHS MPW BUKOPUCTaHHI MiHIManbHWX napa-
meTpiB EYXT nopiBHSIHO 3 «pEKOMEHA0BAHOK0» CUMOI0 BMIMBY
npoueaypu. BctaHoBneHo, Wo MiHiManbHa fosa EYXT moxe
OyTV BOCTaTHBOIO ANS JOCSTHEHHS TEPaNeBTUYHOTO edhekTy abo
ANt OTPUMAHHS KOPUCTI MOXe 3HapobuTucs Binblua KinbkicTb
CeaHciB nikyBaHHs [18].

Y NpoCneKTMBHOMY AOCTIMKEHHI, ske 3aiicHum . Glzel
et al., sicTaBneHo epeKTUBHICTb Pi3HUX PIBHIB eHeprii, aKy
BrKopumcToBytoTb Mpy EYXT nig yac nikyBaHHs xBopux Ha 0.
[MpoLenypa BusiBUNacs eHeKTUBHO Mif Yac NikyBaHHS NaLiEHTIB
i3 I B ycix rpynax gocnimkeHHs — nokasHuku VAS i FF| 3HauHo
3Hu3unues nicna nikysanHs (p < 0,001). ABTopu He BUSIBUNK
XOOHOI NepeBary AN1st HU3bKKX, cepeaHix abo BUCOKMX PIiBHIB
EYXT wono 60rto, hyHKLiA CTOMK, TOBLLMHYM chacLii Ta poanoginy
TUCKY Nig Yac nikyBaHHs xsopux Ha MN® (p > 0,05) [19].

OTxe, eauHOT NO3ULT oA ONTUMAnbHOT eHepril BNnuBy
EYXT nig yac nikyBaHHs navjeHTis i3 [ goci Hemae. PisHi aBTopn
3p0BuM BUCHOBKM i NPO €PEKTUBHICTb BNMMBY 3 MiHIManbHOK
€Heprieto, i Npo NiaBULLEHHS eDEKTUBHOCTI 3i 36ibLUEHHAM
eHeprii BNNuey.

MopiBHAHHA pagianbHoi Ta hokycoBaHoi EYXT nig yac
nikyBaHHA nauieHTiB i3 N®. Y npocnekTMBHOMY AOCTIDKEHHI
nopiBHIOBany pagiansHy Ta pokycosaHy EYXT nig yac nikysaHHs
nauieHTis i3 MNP i N’aTkoBO LINOPOKD. Y Mexax AOCMimKeHHs
99 nauieHTiB paHZOMHO MOAINWMAY Ha TPK TPYNK 3anexHo Big,
Tuny EYXT: dokycosaHoi, pagiansHoi Ta diktueHoi EYXT. IHaekc
yHkuii cronm (FFI) aBTOpY 3acTocyBanm sik Mapkep pesynsrary.
Bcranosunu, wo FFI 3Ha4Ho 3H13nBCs B 060X rpynax LOCTimpKeH-
Hs1 (y koxHin p < 0,001), pesynbraTu, 3adhikcoBaHi B NaLieHTIB 3
obox rpyn EYXT, 3Ha4HO KpaLui, Hix y rpyni nnauebo (ans Beix
Bunagkie p < 0,05). ABTOpM AiALLIIM BUCHOBKY, LU0 06MABa BUaM
EYXT BusiBunucsa edektvBHUMU ANs NiKyBaHHS NaLieHTiB i3
MATKOBOK LUMOPOH. 3BaXatoum Ha CTyniHb i 6e3nepepBHICTb
nosuTUBHUX ePeKTIB, pafianbHa EYXT nepesepLuye pokycoBaHy
EYXT nig yac nikyBaHHs nawjieHTiB i3 M'STKOBOO LUNOPOIO, 3riAHO
3 FFI (gns Bcix Bunagkis p < 0,05) [20].

3pincHUM NpocneKTUBHE JOCMiMKEeHHS 3a yyacTio 55 naui-
eHTiB i3 1D, kM npoBoamnn hokycoBaHy Ta padiansHy EYXT;
06CTEXeHNX nogdinunn Ha 2 rpynu. 3rigHo 3 pesynbratamy,
o0uaBi npoLefypy BU3HAHO OAHAKOBO edpekTuBHUMU. B 060X

rpynax nauieHTis nicns nikysaHHs EYXT 3adpikcoBaHo noctynose
3HMXKEHHS 3HadyeHb FFI, paHi sictaBHi y rpynax SOCHIMKEHHS.
BincoTkoBi 3MiHM 3Ha4Y€Hb CUMOBMX | YHaCOBKX NapaMETpIB TaKOX
Oynu nopibHi y rpynax nauieHTiB. CTaTUCTUYHO 3HAYYLLi 3MiHM
BM3HAYEHO NULLIE MK AESKAMW NapaMeTpamMu, LLIO 3apeecTpoBaHi
CUMOBMMM MraTdhopMamu, Ta YaCoBMUMM MOKa3HUKaMK XOab0u.
ABTOpU 3ayBaxunu, Lo 00 €KTUBHI JaHi, 3apeecTpoBaHi CUo-
BUMM natchopmMamm nig vac xofgsbu, He € KOPUCHUMU 1St Bif-
CTEXEHHS MPOrpecy Mix NOCMiZOBHUMM NpoLieaypamMm fikyBaHHs
MavjieHTIB i3 CUMMTOMATUYHOK M'STKOBOK LLMopoto [21].

Omxe, 06uasi npouenypu EYXT —i papgiansHa, i ookycosaHa
— edbekTVBHI Mig Yac NikyBaHHS navieHTis i3 [N, nuwe B ogHOMY
3 pocnimpxeHb pagiansHa EYXT nepesepluysana gokycosaHy.

TNikyBaHHs nauieHTiB i3 NP i cynyTHIMK 3aXBOPHOBaHHAMM.
Ony6nikoBaHo pe3ynkTaTi yCniLUHOro 3acTocyBaHHs EYXT y nay-
€HTa 3 PaKOM MOTMOYHOI 3211031, METACTaTU4YHWM 3aXBOPHOBAHHSAM
kicTok Ta MN® [22]. IMOBIpHICTb METACTATUYHOTO YPaKEHHS KICTOK
Y 30Hi NiKyBaHHS BUKITKOYEHO, MICNS LbOro nauieHTa nponikysanm
HM3bKOEHepreTu4Ho thokycHo EYXT. Y pesynsrari nikyBaHHs
Binb 3meHLwmBcs maike Ha 80 % 6e3 nobiuHmx edekTiB.

Edektnaricte EYXT nigTBepaxeHa Takox y nauieHTiB 3
aKCUNAPHAM cnoHaunoapTputom i M [23]. Y mexax uboro
JocnimKeHHs 22 nauieHTiB noginunun Ha agi rpynu — 3 EYXT Ta
nnaue6o EYXT. Y rpyni EYXT BUSIBNEHO CTAaTUCTUYHO 3HavyLLE
3MeHLUEHHs! ©0Mto, NIABULLEHHS CNPUIAHATUX 3HAYeHb anrome-
Tpii TUCKY Ta NOKpPALLEHHS OOMEXEHHS aKTUBHOCTi MOPIBHSIHO 3
rpynoto nnave6o.

[Mo3nTnBHWIA edoekT 3acTocyBaHHsA EYXT (BUNagoK-KOHTPOMb)
nigTBepmKeHo B nauieHTa 3 MN® i remodinieto, sSkuit OTpUMyBaB
emiunaymab, i OgHOYaCHO MOMY MPU3HAYMIK HWU3bKOEHepre-
TWYHWIA BNNUB, 34IMCHUNK YNBETPa3BYKOBUIA KOHTPOMb Micns
npoueaypv [24].

BinomocTi thaxoBoi nitepatypu nNigTBEpPOXYOTh eeKTUB-
HiCTb i 6e3neyHicTb MeTogy EYXT nig yac nikyBaHHS navlieHTiB
i3 [ Ta aKCMNSAPHUM CMOHAMNOAPTPUTOM, reMOinieto Ta OHKO-
TNOTYHIM 3aXBOPHOBAHHSIM, MPU LibOMY HEOBXIAHO 3aCTOCOBYBaTH
iHOMBIOyanbHWUIA NigXig (BU3HAYaTU eHeprito BMAWBY, KiNbKIiCTb
ceaHciB, bpaTi 4o yBaru CynyTHIO Tepanito TOLLO).

TeHanHoNaTiA aXiAMMOBOro CyX0XKMAKA

Y mMeTaaHanisi Ta cucteMHoMy ornsai (3anyyeHo 13 gocni-
IxeHb) [9], skuin nigTBepaKyBaB edekTusHicT EYXT nig vac
nikyBaHHsa nauieHTis i3 M, wopo TeHauHonaTii axinnoeoro
cyxoxunka (TAC) BctaHoBneHo: EYXT mana He3HauHui BrnvB
Ha Binb i yHKLit0 B HaNbnvkuin nepcnekTusi. 3rigHo 3 aHMK
aBTopiB, Nnaue6o nepesepLuyBaB EYXT 3a nokpaLLeHHsM gyHK-
Lii cTonK, ane He 3a 3MEeHLLEHHSM 000,

Y npocneKkTBHOMY paHAOMi30BaHOMY AOCTIMKEHHI 39 na-
uienTi i3 TAC noginumm Ha 3 rpynu: 1 — nig Yac nikyBaHHs
BukopuctosyBanu EYXT, 2 — 3actocoByBaTn ynbrpasByk,
3 - nnaue6o. BectaHosneHo, wo EYXT byna sHauHo edhekTne-
HILLOO, HX YNBTPa3BYK 4115 NONerweHHs 6orio, NoB’s3aHoro 3
(i3n4HO aKTUBHICTIO NPY TEHAMHOMATII axiNNIOBOrO CyXOXMIIKA.
ABTOpPU BCTAHOBMMY 3B’A30K MiXX YAapPHO-XBUITbOBO Tepani€eto
Ta e(heKTUBHILMM NOCTYypanbHUM KOHTPOMEM Y NauieHTiB
i3 TAC. lNapameTpu TpaekTopi LEHTPY TUCKY B cariTanbHil
MIOLUMHI 3HAYHO BWLLi 41151 HEYPAXKEHOI KiHLIBKW MOPIBHSHO 3
ypaxeHoto [25].
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Y peTpoCcnekTUBHOMY JOCAIMKEHHI OLIHIOBANM €EKTUBHICTL
nikyBaHHs1 MeTogom EYXT iHcepuinHoi (52 mauieHTun) Ta Heil-
cepuinHoi (34 nauientn) TAC. MokpalleHHs 3a gaHumm VISA-A
Ta VAS BusiBneHo nuwe B rpyni HeiHcepuinHoi TAC (p < 0,05).
[NouaTkoBe nokpaLLeHHs B rpyni iHcepuiiHoi TAC Ha chiHaneHOMY
€eTani CnoCcTepEKEHHs He NiATBEPIKEHO — BUSIBIIEHO NOMPLIEHHS
CTaHy nauieHTiB 3a gaHumn VISA-A Ta VAS. Bigcotok HeBaau
Mif, Yac NiKkyBaHHS MawieHTiB i3 HeiHcepuiHo TAC cTaHoBMB
yepes 6 micsuis 11,8 %, yepes 1 pik — 29,4 %; iHcepuinHoto TAC
- 32,7 % i 59,6 % BignoBigHo. Halkpalwji cy®’eKTUBHI KMiHiYHi
pesynbTaTit i HWxYi piBHi Heegay 3bepiranncs NpoTsarom >1 poky
B KOropTi NaLjieHTiB i3 HeiHcepLiiHot TAC NOpiBHSIHO 3 KOTOPTOK
xBopwx Ha iHcepuiiiHy TAC. Lle aae nigcrasu 3pobuTit BACHOBOK
MPO CYMHIBHUI JOBrOCTPOKOBWIA NO3UTUBHUI edhekT Big EYXT
ANs naujeHTiB 3 iHcepuinHoto TAC [26].

lNogBiHe cnine paHOoOMi30BaHe KOHTpOnboBaHe LOCHi-
[PKEHHS L1oao0 BukopucTaHHs EYXT ans nikyBaHHS nauieHTis
3 iHcepujnHoto TAC nokasano: rpyna EYXT (16 obetexeHux) i
rpyna nnauebo (15 ocib) He3Ha4YHO BigpPI3HANMCS 3a NOKa3HWKa-
My, Lo BcTaHoBNeHi 3a VAS (6,0 + 2,6 6ana Ta 5,2 + 2,2 6ana)
Ta VAS-FA (64,8 + 16,6 6ana Ta 65,3 + 12,7 6ana) [27]. B 06ox
rpynax BCTAHOBMEHO 3Ha4yHe MOKpalLeHHs 3a gaHnmn VAS: y
rpyni EXYT — 0o 2,9 + 2,2 6ana y nepiog 3 4 0o 12 TwkHs, y
rpyni nnauebo — 0o 2,3 + 2,6 6ana — 3 12 go 24 mwkHa. OTxe,
yepes 24 TWKHI He BUSIBNEHO BiMIHHOCTEN NpK 3aCTOCYBaHHI
Hu3bkoeHepreTuiHoi EYXT ans nikyBaHHS MaLeHTiB i3 XpOHIYHOH
iHCEPLiHOI0 axinnoBo TeHAUHONATIE, 0COBNMBO B NaLIiEHTIB
nOXMnoro Biky. BogHo4ac Len MeTod MOoXe CrpusiTU KOPOTKO-
YacHOMY TepaneBTUYHOMY edpekTy Ha 4—12 TUXKHSX NiKyBaHHS.

PeTpocnekTBHO npoaHasnisoBaHO AaHi 66 nauieHTiB i3
TAC, ski oTpuMyBanu nikysaHHs 3 BukopucTaHHsm EYXT. 3a
nepebiroM 3axBOPIOBAHHS Li BUNAAKM NOAINMMW Ha ABi rpynu:
1 rpyna — KOpPOTKOCTPOKOBI CUMMTOMM TPUBANICTIO 3—6 MicALB;
2 rpyna — CUMNTOMM, LLO TpMBanu noHag 6 micauis. Y nepwi 3
MicsiLi Bu3Ha4eHo nokpatLeHHs 3a VAS Ta AOFAS B 060x rpynax.
Yepes 3 MicsLi cnocTepexeHHs 3a pesynbraTaMit OLiHIOBaHHS
3a VAS 1a AOFAS y nepLuiit rpyni BCTAHOBMEHO 3HAYHO Kpalli
noKasHuKu, HX y apyrin: 85,08 +9,83 1a 76,76 + 9,85 BignosigHo,
t=76,76 £ 9,85, p = 0,019. BctaHOBNEHO TaKOX NepeBaxaHHs
nokasHWKa 3a40BOMNeHOCTi 3a Lwkasoto JlikepTa, WO BCTaHOB-
NEHUN y nepLUii rpyni, NOPIBHSHO 3 BiANOBIOHWM MapaMeTpom
OPYroi, X04 BiH i He Jocar piBHs 3HavywwocTi (70,6 % npotw
471 %, ¥? = 1,943, p = 0,163). He 3achikcoBaHO CTAaTUCTUYHO
3HauyLLi BiAMIHHOCTI 3a mokasHukamu VAS Mix rpynamu nicns
EYXT: 1,96 £ 0,98 6ana npotn 2,24 + 1,29, t=0,703, p = 0,487).
ABTOPU AiNLLIMM BUCHOBKY, L0 EYXT MOXe etheKTMBHO nonertuu-
1 6inb | NoKpaLLMTY ChyHKLit0 3a1HBOTO BiAAiNY CTONM Y NaLieHTiB
i3 XxpoHiuHoto TAC; kpaLui pesynbrati 3achikCoBaHO Yy XBOPUX i3
KopoTkuM cTpokoM cumnTomis TAC [28].

Y NpoCnekTUBHOMY paHOOMi30BAHOMY KOHTPOSIbOBAHOMY
JocnimkenHi (40 nauieHTiB) OLiHIOBaNu ehekTUBHICTb Nporpamut
€KCLIEHTPWYHOTO HaBaHTaXEHHS! 3 HACTYMHVMW BripaBaMu Ha po3-
TAryBaHHs B noeaHaHHi 3 EYXT (rpyna focnimjXeHHs) NopiBHAHO
3 (hiktmeHOK EYXT (KOHTpOnbHa rpyna) nig vac nikyBaHHs navyi-
€HTIB i3 HeiHcepuinHo TAC. Y rpyni focnimKeHHs BCTAHOBMNEHO
3HAYHO KpaLLi pe3ynbraTi, Hix y koHTporni (p = 0,0001). AsTopm
nigcymysanu, Wo foaasaHHs EYXT go komBiHOBaHOro NpoTokosty

CNpUANO iCTOTHOMY NMOKPALLEHHIO NMOKA3HWKIB | B HAMOMWKYIN, i B
BigdaneHin nepcnektusi [29].

B iHLLOMY NpOCMeKTMBHOMY paHA0MI30BaHOMY KOHTPOMNbOBa-
HOMY ocnimKeHHi 66 navieHTiB i3 TAC noginunu Ha Tpu rpynu:
TO4KOBO (hokycoBaHoi EYXT, niHiiHo chokycosaHoi EYXT i nna-
uebo EYXT. Y koxHil rpyni nawjeHTam foaaBani eKCLEHTPUYHI
BMpaBK Ta BMpaBU Ha PO3TArYBaHHS axinoBOro Cyxoxurka. Y
pe3ynbTaTi He BUSIBMIEHO CTaTUCTUYHO 3HAYYLLIOTO MOKPALLEHHS
y rpynax 3actocysanHsi EYXT nopisHsiHO 3 nnauebo [30].

Y cuctematuyHOMy Ornsai Ta MeTaaHanisi ouiHoBanm
eekTuBHiCTb EYXT npu TAC NOpiBHSIHO 3 iHLLIUMY BapiaHTaMm
KOHCEpPBAaTUBHOTO MikyBaHHS. [lyxe Hu3bka SKiCTb AoKa3iB Mid-
TBepauna, wo EYXT He Byna edhekTUBHILLIOK 3a iHLi MeToam
nikyBaHHs nauienTis i3 TAC (D: -0,8; 95 % CI: -3,15, 1,56;
p>0,5;12=85,6 %). Takox He BUABNEHO 3HAYHIX BiMIHHOCTEV
MK rpynoto EYXT i KOHTporneM 3a nokasHukamu LWKanm ouiHio-
BaHHa Victorian Institute of Sport Assessment-Achilles scores (D:
5,74;95 % Cl: -15,02, 26,5; p = 0,58; 12 = 92,3 %); siKicTb foKa3iB
TaKoX [yXe HW3bka, a oTxe nikysarnbHui ecbekt EYXT nig yac
nikyBaHHs1 xBopux Ha TAC He goeegeHo [31].

Bueuanu Bnnue EYXT nig yac nikyBaHHS 22 nauieHTiB i3
HeiHcepuiHot TAC, kM 40 CXemu NiKyBaHHS JOAaHO BrpaBu
Ha FHYYKICTb Ta EKCLeHTPUYHI 3MiLjHIOBasbHI BNpasu. BctaHos-
NEHO CTaTUCTUYHO 3HaYYLLIE MOKPALLEHHS B AVHAMILLi 3MEHLLEHHS
Gonto Ta ckyTocTi nicnsa npoueaypu. Yepes 3 micsiLi nokasHWKM
3a VAS (6inb) nokpawmnmcs 36,6 + 1,6 6ana go 4,4 + 2,6 6ana
(p = 0,002), 3a wkanoto VISA-A-334+15% 049 +15 %
(p<0,001). ATOpY 3pOGMIIM BUCHOBOK MPO CTATUCTUYHO 3HAYY-
LLie MOKpPALLEHHs NoKaaHwKiB 6orto Ta ckyTocTi [32].

Omxe, pokasu gouinbHocTi 3acTtocyBaHHs EYXT nig vac
NiKyBaHHSA NaLlieHTiB 3 axinnoBow TEHAMHOMNATIEID HENepeKoH-
nmei. EYXT € anbrepHaTuBHUM Cnocobom nikyBaHHs XBOPUX Ha
HeiHcepuinHy TAC, wopo iHcepuiHoi TAC He BUSIBNEHO AOKa3iB
eeKTMBHOCTI 3acTocyBaHHst EYXT. CyyacHi HaykoBi aaHi nig-
TBEPOXKYHOTh, LU0 NoeaHaHHs EYXT 3 eKCLeHTpUYH1MI BripaBamMm
Ta BrpaBamMu Ha PO3TSATYBaHHS MOXeE OyTU eheKTUBHILLINM, Hix
MoHoTepanist EYXT. MoTpibHi noganbLui AOCNIMKEHHS, Wob
nigTepanTu ecpektvaHicTb EYXT nig Yac nikyBaHHS nauieHTiB i3
TAC Ta BU3HauuTV ONTUMAasbHWUIA NPOTOKON NikyBaHHS EYXT. Ak
i wogo M®, 6inbLUiCTb HAYKOBUX AKepen — NepLLIOro PiBHs [OKa-
30BOCTi (CMCTEMATUYHI OrMsiAW, MeTaaHani3n Ta paH4oMi30BaHi
KOHTPOMbOBAHI AOCHImKEHHS).

MaaHTapHui ¢pibpomaTto3 (xBopoba NAeanepxose)

Y peTpocnekTUBHOMY AOCTImKEHH (26 navjieHTiB) OLiHIOBaNM
BinaaneHi (B cepeaHboMy 34 Micsii) KniHivHi pesynsTaTi 3acTo-
cyBaHHa EYXT npwu nigowosHomy cibpomatosi, Lo nigreep-
[DKEHWI 3a JOMOMOroH0 YNbTpa3BykoBOro AocnimkeHHs. ig vac
NiKyBaHHS BUSIBIIEHO 3HAYHE MOKPALLEHHS MOPIBHSHO 3 NEPBYH-
HUMW NOKa3HUKamu, Lo BcTaHoBeHi 3a Numerical Rating Scale
(NRS) - 6,2 £ 1,3, Roles—Maudsley Score (RMS)-3,5+0,5,y
Hanormkyiomy (NRS — 1,8 + 1,0, RMS - 2,0 £ 0,8, p < 0,001)
Ta BipganeHomy (NRS-0,6 £ 1,1; RMS - 1,4 £ 0,8, p < 0,001)
nepiogax. YCnilwHicTb nikyBaHHA 3adikcoBaHo y 7 maujeHTiB y
Hanbrvmkdomy (70 %) Ta 8 xsopux y BigaaneHomy (80 %) nepiogi
crnocTepexeHHs. 3a pesynsratamu gocnimkerHs, EYXT moxe
CNpUSTA NONerLeHHio Bomo Ta NOMINLUEHHI0 YHKLOHAmNbHIX
pe3ynbraria npu bonicHoMy nigoLwoBHoMy dibpomarosi y Binaa-
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NeHoMy nepiogi, ane He BNIMHE Ha yNsTpa3BykoBy MOPONOrio
MiZOLWOBHOI hibpoMK, KpiM 3MEHLLEHHS TOBLLMHYM [33].

OnwucaHo BUNaZoK-KOHTPOIb 48-pivHOro navjeHTa, y sKoro
JiarHocToBaHo ABOBIYHMIA NnaHTapHUi dibpomatoa cromu. [Ma-
LIEHTY NpU3HaYMIK NiKyBaHHSA 3 3aCTOCYyBaHHAM MeTogy EYXT
[0 MOBHOTO 3HUKHEHHS GO0 Ta BiAHOBMEHHS MOBHOI OyHKLIO-
HarnbHOI aKTUBHOCTI [34].

BigomocTi chaxoBoi nitepatypu wwogo sukopuctaHHs EYXT
A0S NiKyBaHHS MaLieHTIB i3 NnaHTapHUM hibpoMaTo3om oomesxe-
Hi. [loci He BCTAHOBMNEHO ONTUMarbHi NapameTpy 3aCTOCYBaHHS,
abu Bu3HauMTV ii ePEKTUBHICTb Yy CxeMi Tepanii Takx XBOPKX.
EYXT nig yac nikysaHHs navjieHTis i3 NigowoBHMM ibpomaTo3om
€ NepCrnekTUBHUM METOLOM iKyBaHHs, ane noTpibHo BinbLue
[OCTiIKEHD i3 BALLMM CTyneHeM JOKa30BOCTi.

YacTkoBe NOLIKOMAKEHHSA aXiAMM0BOro CyX0XKMAKA

OuiHtoBanu echeKTUBHICTb pagianbHOi eKCTPaKopnopanbHOi
YAaPHO-XBUMNbLOBOI Tepanii LWOA0 NOKPaLLEHHSs! (YHKLLT roMinKo-
BOCTOMHOTO Cyrnoba y 32 nawieHTiB i3 NOLLKOMKEHHSIM axinmoBoro
cyxoxunka. [locnimxkeHHs nepeabadano Noin nawieHTis Ha rpyny
BTpyYaHHs (oTpumysanu EYXT) i koHTponbHy rpyny (nnauebo).
Pesynbrati nokasanu: EYXT cnpusina 3Ha4HOMY NOKpaLLeHHIO
3a TeCToM, Lo nepesbayaB BepTUKanbHUIA CTPUOOK HA OAHIN HO3i
(d=0,55, p<0,05). OTxxe, 3p06UNM BUCHOBOK NPO MOMIMLLIEHHS
hyHKLiOHaNBbHOCTi romMinkoBocToNHoro cyrnoba y rpyni EYXT, sike
He 3achikcoBaHo y koHTponi. Kpim Toro, Tepanisi 3ymoswna 36inb-
LUEHHS! PYXTIMBOCTi FOMINKOBOCTOMHOTO Cyrnoba, Lo BU3HAYMNN
3a MOKPALLEHHSM NiAOLLOBHOTO 3rMHAHHS | TECTIB NIBHATTS M'ATL.
Lle gocnimxkeHHs nokasano nepcnexkTuem BukopuctaHHs EYXT
Ans peabinitadii nauieHTis, 0cobnuBo nicns TpaBM axinnoBoro
cyxoxurka [35].

Omxe, EYXT moxe nokpalLLyBaTty thyHKLiT roMinKOBOCTOMHOTO
cyrno6a nicrns YacTKOBOrO MOLLKOKEHHS] axinmoBOro Cyxoxunka.
HeobxigHo binbLue AocnimkeHb, Wob niaTBepanTy Li BUCHOBKM
Ta po3poOMTM NPOTOKONM MiKyBaHHS.

LLlono no6iuHmx edbekTis npoueaypy EYXT nig vac nikyBaHHs!
naLieHTiB i3 3aXBOPHOBaHHAMM CTOMW, TO B HAYKOBIN NiTepatypi
HaBedeHO Taki: birb nig Yac nikyBaHHs Ta MiCns HbOro (<7 OHiB),
MHYLLIE NOYEPBOHIHHS LLIKIpKW, A13eCTesis, Habpsik, exxiMoan Ta/abo
neTexii, ronoBHWIA Ginb, BiQYYTTA Nynbcauii nicns nikysaxHs [36).
3ayBaXxu1MOo, L0 cepef pKepen HayKoBOI NiTepaTypu, LLIO BKIKOYEHI
[0 Lboro ornsay, nobivHi echekT HaBedeHi nuLe B OOHIN CTarTi
[18], 6a GinbLLe — n1Le B OAHOTO NaLieHTa, KA NOBIAOMMB NpO
He3HauHi cvHL nicns npoueaypy EYXT. B iHWmMX npoaHanisoBaHmx
CTaTTSX aBTOPU He OnucyBanu nobidHi epekTu nig Jac NikyBaHHS
MaLlieHTiB i3 3aXBOPHOBaHHSIMI CTON i3 BUKOPUCTaHHAM MeTogy EYXT.

Omxe, pobrmo B1CHOBOK, Lo Npoueaypa EYXT nig vac niky-
BaHHS! NaLiEHTIB i3 3aXBOPtOBaHHsSIMU CTOM € Be3ne4Ho, Maixe
He CpuYMHsie NoGiYHI ecpekTm.

BucHoBKH

1. 3a gaHMMK aHanisy HaykoBOi niTepaTypu 3a OCTaHHi 5
POKiB, eKkcTpakoprnopasnbHy yOapHO-XBUIbOBY Tepaniio BUKO-
PUCTOBYBan¥ Nif Yac NikyBaHHS NaLieHTiB i3 TakMMu 3aXBOPHOBaH-
HSMW CTOM, SIK MaHTapHUIA HacLWiT, TEHAMHONATIS axinnoBoro
CyXOXUrKa, MaHTapHU ibpoMaTos i YaCTKOBE MOLWKOMKEHHS
axinnoBoro CyXoXurika.

2. Hanyacrilwe meToq ekcTpakoprnoparnbHoi yaapHo-XBu-
NbOBOI Tepanii BUKOPUCTAHO NpW NnaHTapHoMy dacuuiti (16
JOCTiZKeHb) Ta TeHAMHONATIT axinnoBoro cyxoxwnka (9 gocni-
[keHb). BigomocTi Woao 3acTocyBaHHs METoZy Npw NnaHTap-
HOMy (hibpOmMaTosi Ta YaCTKOBOMY MOLLKOKEHHI axinnoBoro
CYXOXUIIKA OBMEXEHI.

3. EdbexTnBHICTb EKCTpakopnopansHoi yaapHO-XBIUMbOBOI Te-
panii npy nnaHTapHoMy dacuuiTi NiATBEPIKEHO B JOCHMKEHHAX
i3 BVCOKVM CTyNEHeM JOKa30BOCTi — CUCTEMATUYHMX OrMnsaax Ta
MeTaaHani3ax, paHaoMI30BaHMX KOHTPOSIbOBAHMX AOCTMKEHHSIX.

4. EkcTpakoprioparnbHa yAapHO-XBuUIboBa Tepanist € MeToLoM
BMOOpY Nif Yac NikyBaHHs NavieHTiB i3 nnaHTapHUM acLuuitom
i CynyTHIMW 3aXBOPHOBaAHHSMM: aKCianbHAM CMIOHAMIOAPTPUTOM,
remModoinieto A Ta OHKOMOTMYHMMM 3aXBOPHOBAHHAMM (33 YMOBU
iHOMBIoYaNbHOI CXEMU TiKyBaHHS NaLjeHTa).

5. [aHi wono edeKTMBHOCTI ekcTpakopnoparnbHoi yaap-
HO-XBWUNbOBOI Tepanii Npu TeHAMHONATIT axifNoBOro CyXOXUIKa
HenepekoHnuBiI. Mpoleaypa 3anuiuaeTbes ankTepHaTUBHAM
cnocobom nikyBaHHS HeiHCEPLIHOT hopMm TeHAMHONATII, a Npu
iHCEPUVHIA opMi TEHOMHOMATIi 3aCTOCYBaHHS LibOro METoay
He Byno edekTnBHUM abo edeKTBHE NuLe B Hanbnvxyomy
nepiofi CNOCTEPEXKEHHS Ta Y XBOPUX i3 KOPOTKOK TPUBASICTHO
3axBOPIOBaHHS (10 6 MicaLiB).

6. EdpekTnBHICTb ekcTpakopnopanbHoi yaapHO-XBUNbLOBOT
Tepanii npu nnaHTapHoMy hibpomarosi Ta YaCTKOBOMY MOLLIKO-
[PKEHHI axinmoBoro CyXoXuIka He BU3HaYeHa, BpaxoByHUM oau-
HWYHI nyBnikawii 3 HU3bKUM CTyNeHeM 4oKa30BoCTi. Mpoueaypa
Moxe OyTu NepcrnekTBHUM METOLOM JliKyBaHHSI, ane SOLiMbH
HaCTyMHi JOCMIMKEHHS 3 BiNbLUMM CTyNEHeM [JOKa30BOCTi.

7.Y pesynbrari ornsgy HalHoBILLOT yaxoBoI niTepaTtypu nia-
TBEPMKEHO, LLIO eKCTPaKopnoparbHa yaapHO-XBUIbOBa Teparnis
€ aKTyanbHUM, ehekTUBHIM | Be3neyHnm (i3 HU3bKUM piBHEM
no6i4HMX eheKTiB) METOLOM NiKyBaHHS MAHTapHOo dacuuiTy
Ta HeiHCepLiHOT TeHAMHONATIT axinnoBoro CyXoXUIKa.

MepcnekTuBM NopaAbLUMX AOCAIAKEHb MOMSAraloThb Y NPOLOB-
YKEHHi OCRimKeHb i3 BUCOKUM CTyNeHeM 0Ka30BOCTi LLOAO BUKO-
pucTaHHs EYXT npu iHLLMX 3aXBOPHOBAHHSIX HUXKHIX KIHLIBOK 115
PO3LLMPEHHS! NOKa3aHb AN151 3aCTOCYBaHHS METOAY; AOCTIIKEHD,
LLIO MatoTb Ha METI BU3HAYEHHS ONTUMAnbHUX NapaMeTpis (cuna,
4acToTa, KinbKiCTb iMMyNbCIB TOLLO) NpOLeaypY MPpu KOXHOMY i3
3axBOptoBaHb. [OUINbHAMK € TaKOX JOCTIMKEHHS OO0 MOX-
NMBOCTI NoeaHaHHa Metogy EYXT 3 iHwmmmu meTogamm Tepanii
ANst QOCArHEHHS KPaLLoro pesyneraty ikyBaHHS.

diHaHcyBaHHA
[ocnimxeHHs aaiicHeHo 6e3 hiHAHCOBOI MIATPUMKN.
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KniHiuHa ponb A060BOro MOHITOPYBaHHA apTepiaAbHOro TUCKY
ANl BEAGHHSA NaujieHTiB Ha ambyaaTopHomy eTani
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Merta poboTu - NpoaHani3yBatu i OLHATK KMiHiYHy porb JOOOBOrO MOHITOPYBaHHS apTepianbHOro TUCKY AJ1s
BeJEHHS NaLjeHTiB 3 apTepianibHOI0 riNepTeH3ier.

Marepiaau i meToau. [poaHanisoBaHo HaykoMeTpuyHi 6a3n gaHux Scopus, Web of Science, PubMed Ta npo-
BEAEHO PEeTPOCNEKTMBHWIA aHani3 BifOMOCTel HayKOBOI NiTepaTypy, Wwo BuaaHa y 2019-2024 pp. [ins aHanisy
obpaHo HanbinbL peneBaHTHI mxepena 3 Liei npobnemartvku. 3a pesynbTatamu Ormsay aHoTauilt i MoBHMX
TEKCTIB cTaTel obpanu 29 mxepen.

Pesyabtatn. BumiptoBaHHs aptepianbHoro Tucky (AT) meTogom go6oBoro MoHiTopyBaHHs (AMAT) aae 6inblue
NPOrHOCTUYHOI iHpopMaLLii LLOAO KapaioBacKyNsPHNX 3aXBOPIOBaHb, Hix ogicHe BUMipoBaHHS AT, Ta binblue
acoLitoeTbCS 3 NPOTHO3YBaHHAM CEPLIEBO-CYANHHOIO pU3uKy. HalBaxnmBsille KniHiYHe 3Ha4eHHs MatoTb PiBEHb
24-rognHHOrO Ta HiHoro AT, iHLwi iHaekcn AT € foaaTkoBMMM NokasHUkamm nif vac crpatudikadii pusuky abo
BMOOPY cxemu nikyBaHHS apTepianbHoi rineptenaii (Al). AMAT 3abesnevye GinbLu ¢isionoriyHe BUMIpOBaHHS
cnpaexHboro AT Ta TOYHILLE BU3HAYae 110ro 3MiHM npotarom Aobu. Y BinbLocTi Bunagkie pisHi AT Bu3Hava-
t0Tb SIK HOPManbHi, SIKWO 24-roauHHNA cepepHin AT ctaHoBUTb 130/80 MM pT. CT. UM MeHLe, OeHHuiA AT —
135/85 MM pT. CT. Ui MeHLue, HiyHniA AT — 120/70 MM pT. CT. Y1 MeHLLe.

€Bponelicbki pekomeHaauii 3 nikyBaHHs Al NigTPUMYOTb BUKOPUCTAHHS M03aoicHX BUMIptoBaHb AT ans
ninTBEpIKEHHS fdiarHo3y Al Ta BUSIBNEHHS! ii (heHOTUNIB, SK-OT rinepTeHsii «binoro xanara» Y1 MackoBaHoi
rinepteHsii. FinepTeH3is «binoro xanata» acowiioBaHa 3 NigBULLEHM BigganeHnM pU3MKOM CTilKOT rinepTeHaii
Ta CMEpPTHOCTI, TOMy MaLlieHTV 3 BUCOKMM PU3NKOM CepLieBO-CYAMHHWX 3aXBOPIOBaHb MaloTb OTPUMYBaTH
thapmakonoriyHe nikyBaHHs 1 3aCTOCOBYBaTH HEMEAVKAMEHTO3HI 3acobun. MackoBaHa rinepTeH3isi NoB’s3aHa 3
BaraTohakTopHNM PU3MKOM, LLIO Maie eKBIBaNeHTHWIA TakOMy NMpu CTilkii Al. PO3pisHsoTb TpY NiATUNN: Macko-
BaHUI eheKT, MackoBaHa rinepTeHsisi, MackoBaHa HEKOHTPONbOBaHa rinepTeH3is. PapmakonoriyHe NikyBaHHS
[oUinbHe naLjieHTam i3 MackoBaHo rinepTeH3ielo Micns KopeKLii Bnnusy (akTopis puanky (0XupiHHS, giaber,
BXVMBaHHS ankoronto, KypiHHs1, CTpec).

BucHoBku. [onosHa nepesara IMAT y giarHocTuui Ta nikysaHHi A" — nepexpecHa knacudikaulis Mk ogicHAM
i ambynatopHum BumiptoBaHHam AT. CydacHi aaHi csigyatb, Wwo 24-rognHHe OMAT mae GyTu HeBig eMHO
CKI1af0BOK BeAieHHs XxBopux Ha Al

CyuacHi mepuuHi TexHonorii. 2025. T. 17, Ne 2(65). C. 147-151

The clinical role of daily blood pressure monitoring for the management
of patients at the ambulatory stage

0. S. Kulbachuk, Ye. V. Sid, 0. V. Soloviov, A. V. Piskun

The aim of the work is to analyze and evaluate the clinical role of daily blood pressure monitoring for the ma-
nagement of patients with arterial hypertension.

Materials and methods. We analyzed the scientometric databases Scopus, Web of Science, PubMed and
conducted a retrospective analysis of literature sources for 2019-2024. The most relevant sources on this topic
were selected for analysis. Based on the review of article abstracts and their full text, 29 sources were selected.

Results. Blood pressure (BP) measured by the method of ambulatory blood pressure monitoring (ABPM) pro-
vides prognostic information about cardiovascular disease to a greater extent than “office blood pressure” and is
more associated with predicting cardiovascular risk. The most clinically important are 24-hour and nighttime BP
levels, while other BP indices, in addition to 24-hour and nighttime BP levels, contribute little to risk stratification
or treatment of hypertension. ABPM provides a more physiologically accurate measurement of “true” blood
pressure and its changes during the day. In most cases, values are considered normal if the 24-hour average
BP is 130/80 mm Hg or less, daytime BP is 135/85 mm Hg or less, or nighttime BP is 120/70 mm Hg or less.
The European guidelines for the treatment of hypertension support the use of out-of-office BP measurements to
confirm the diagnosis of hypertension and to identify hypertension phenotypes such as “white coat” hypertension
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and masked hypertension. White-coat hypertension is associated with an increased long-term risk of persistent
hypertension and mortality, so patients at high risk of cardiovascular disease should be treated with pharma-
cological therapy along with nonpharmacological approaches. Masked hypertension carries a risk, adjusted
for many factors, almost equivalent to resistant hypertension. There are 3 subtypes: masked effect, masked
hypertension, and masked uncontrolled hypertension. It is advisable to consider pharmacologic treatment in
patients with masked hypertension after treating risk factors such as obesity, diabetes, alcohol consumption,

smoking, and stress.

Conclusions. The main contribution of ABPM to the diagnosis and treatment of hypertension is the cross-classi-
fication between office and ambulatory BP measurement. Current data suggest that 24-hour ABPM should be
an integral part of the management of patients with hypertension.

Modern medical technology. 2025;17(2):147-151

MMigBuLLEHHs apTepianbHoro TUcky (AT) YacTo BU3HauaoTh
Mif Yac CTapiHHS MOAVHN, BOHO € HOPMaribHO (i3ionorivyHO
peakLiieto Ha CTPecoBi cuTyauii abo GidnyHi HaBaHTaXeEHHS.

3a pesynbratamu enigemionoriyHoro gocnimpkeHHs STEPS
(2019), BceciTHs opraHisaLjst OXOPOHM 30POB’S NOBIKOMIA,
L0 B YKpaiHi BiKOBWIA CTaHAAPTU30BaHUI NOKa3HWUK MOLUMPEHOCTI
apTepianbHoi rineptensii (Al) cepen gopocnux Bikom Big 30 4o
79 pokiB CTaHOBUTb 43 %.

PiBeHb KOHTPOMO apTepianbHOro TUCKY Ceper, HAaCENeHHs!
YkpaiHn 3anuiuaeTbCst Haa3BMYanHo HU3bknM, a Al € ogHieto 3
KIKOYOBUX MPUYKUH CMepTi cepeq CepLEBO-CYAUHHUX 3aXBOpHO-
BaHb; Lie knacudikye YkpaiHy sk kpaiHy 3 Haa3B14aiHO BUCOKUM
CEpLEBO-CYANHHUM PU3UKOM.

®daxiBLi BcecBITHBOI OpraHi3aLil OXOPOHW 300POB’S BKIOUUIA
Al" 0O crvcKy NPIOPMTETIB i3 KOHKPETHUMM TMOGanbHUMK Liins-
M LLoaO 3anobiraHHs CMEPTHOCTI, OCKINbKM MiaBuLLeHWA AT €
HaMBaXIIMBILLMM DaKTOPOM PU3VIKY, SKMIA MOXHA MOANIKYBaTH.
BiH cnpuunHsie noHag 9,3 MnH cMepTelt Ha pik, NepeBepLLYoYM
TIOTHOHONANIHHS (Maixe 8 MITH cMepTel Ha pik) [1,2].

[JiarHo3, nikyBaHHS Ta po3paxyHKOBUI PU3NK CMEPTHOCTI
nawieHTis 3 Al iCTOPUYHO IpyHTYBAnNMUCs Ha NokasHUKax ociCHOro
BuMiptoBaHHs AT. [loCrigHUKM nparHynu BCTAaHOBUTMW AjarHoc-
TUYHI aMBynaTopHi Noporosi 3HayeHHs AT, i 3 YaCOM NoYaTKoBi
CTaTUCTUYHI aHani3n CIPUYUHUNM TpUBani JOCHIMKEHHS Pi3HUX
KOropT nauieHTiB 3 Al Y pesynbTaTi BCTAaHOBIEHO, L0 cepue-
BO-CYAVWHHI yCKNaHeHHs! OirnbLu TiCHO NOB'A3aHi 3 24-roaNHHIM
i HiYHUM AT, HiX 3 ocbiCHUM.

[ocnimxeHHs1 3 NepexpecHoto Knacudikalieto ocié Ha nia-
cTaBi ambynaTopHuX Ta OgiCHMX MOPOroBKX 3HaveHb AT fanm
3Mory KnacudikysaTw rinepTeHsito «binoro xanarta», 10610
nigBuLLEeHnin odoicHuiA AT, konn ambynaTopHO 06CTEXEHNA HOp-
MOTEH3VBHWIA, SIK CTaH HM3bKOTO pU3iKy. Ha npotveary Lbomy,
MackoBaHa rinepTeH3isl CTAHOBUTL Malike Taky camy Hebeaneky,
Lo 7 KniHiyHa Al [3,4].

HuHi nomawwHin i fobosuin MoHiTopuHr AT — fofaTkosi nig-
X0OW [0 AiarHOCTUKM Ta KOHTPOMO ePeKTUBHOCTI NiKyBaHHS.
Lli meTogu yHiBepcanbHi LWOAO KNiHIYHOMO BUMIpOBaHHS AT
nosa ocpicoMm. AMOYNaTopHUIA MOHITOPUHT AT € €KOHOMIYHO
edbektnBHUM. [ig Yac paHOOMI30BaHUX KMiHIYHUX BUNPOOYBaHb
OMiKy}0Tb OTPMMATM [JOKa3¥ TOrO, LLIO N03a0iCHMI MOHITOPUHT AT
€ KpaLLM, HiX OIICHUI, L0 KOPUryBaHHS @HTUrINEPTEH3NBHOT
MeZaVKaMEHTO3HOI Tepanii Ta Ans NpoMinakTuky CepLeBo-CyamnH-
HUX yCKNagHeHb [5,6].

Merta pobotu

lMpoaHaniaysaTu i OLHATK KniHiYHY ponb f0BOBOro Mo-
HITOpPYBaHHS apTepianibHOro TUCKY ANS BEAEHHS nauieHTiB 3
apTepianbHOL rinepTeHsieto.

Marepianu i MeToAU AOCAIAKEHHA

BukopuctaBwu HaykomMeTpuyHi 6a3n gaHux Scopus,
Web of Science, PubMed, 3ailicHn1 peTpocnekTMBHUI aHanis
BiOMOCTEN HayKOBOI NiTeparypu, Lo onybnikoaHa 3a nepiog
2019-2024 pp.

iz Yac noLuyKy AOCTYNHOI iHdhopMaLii 3 kniHivHoT poni fo6o-
BOIO MOHITOPYBaHHS apTepianbHOro TUCKY [151 BEAEHHS NaLjeHTiB
3 apTepianbHOL riNepTEH3IE0 3aCTOCYBanM PisHi KOMOIHALT KITto-
yoBwx cnis: hypertension, ambulatory blood pressure monitoring,
ambulatory blood pressure system, masked hypertension, white
coat hypertension.

OnpauboBytoun pesynbratit NOLWyKy, 0bupanm HanbinbLu
peneBaHTHI mxepena 3 Liei npobnematuku. Ak kputepii pene-
BaHTHOCTI NEPLIOKEPEn BU3HaYeHo Aaty nybnikallii Ta asTopu-
TETHICTb BUAAHHA. 3a pesynbsratamu Orfisgy aHoTauin i MOBHUX
TEKCTIB cTatet obpanu 29 mxepen.

Pe3yabtatu

LlinopoBosi ambynaTopHi MOHITOpK, Aiki AOCTYNHI HA PUHKY,
ABNSIOTb COOOK HEBEMNMKI MPUCTPOI, NiAKMHOYEHi 0 MaHXeTH 3a
[0MoMOoro Tpy6ok, Lo BuMiptooTb AT KoHI 15-30 XBUMAKH.
Uepes 24 roguHm NaLieHT NoBepTaeTbCs B KMiHiKy, AaHi 30MpatoTb,
popatoyn byab-sky iHopmaLito, aKky 3anuTye nikap. Banigauis
ambynaTopHOro BUMiptoBa4a apTepianbHOro TUCKY Mae BignoBi-
Aatu ctangapty ISO 81060-2:2013.

BumiptoBaHHs apTepiantHoro TUcky MeToaom 060BOrO MOHi-
TopyBaHHs (OMAT) aae GinbLue NporHOCTUYHOI iHdhopMaLi Woao
kapaioBackynspHUX 3aXBOPtoBaHb, Hix 0thicHe BUMIpHOBaHHS AT,
Ta GinblUe acoLitoeTbCS 3 MPOrHO3yBaHHAM CEPLIEBO-CYANHHOIO
PU3NKY.

HWHi HayacTilLe BUKOPUCTOBYIOTL KpUTEPIT ANs 24-FOANHHMX
BMMIipOBaHb, LLIO NMofaHi B pekoMeHaaLlisix €Bponencbkoro Toa-
pucTBa rinepToHii 2023 poky [7,8]. HakopuCHiLmMMu nokasHuka-
MW € 24-rofuHHUIA CepepHin AT, cepeaHin feHHu AT, cepeaHii
HiYHWiA AT, po3paxoBaHwWii BiCOTOK 3HWXEHHSI apTepiasibHoro
TUCKY BHOMI. HaBaxnuBiLLe KMiHiYHE 3HAYeHHs! MaloTb PiBEHb
24-rognHHOrO Ta HivHoro AT, iHWwi iHoeken AT € nonaTkoBUMM
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nokasHu1Kkamu nig vac ctparudikavii pusuky abo Bubopy cxemu
nikyeaHHs Al [9,10].

CucTeMHuWit apTepianbHuiA TUCK BUGIPKOBO peryntoe nepdy-
3it0 B KOXHil CUCTEMI OpraHiB 3anexHo Big MeTaboniuHux noTpeo,
aKTUBHOCTI, Yacy [obu Ta cTpecy. BignosigHo, BiH NOCTIAHO
3MIHIOETLCA 3aMEXHO Bif dpisionoriyHoro cTaHy nauieHta. AMAT
3abesneuye GinbLu dizionoriyHe BUMIpIOBaHHS CpaBXHLOro AT
i Aoro 3miHu npotarom gobu. KoediuieHTn kopensuii M odic-
HuMK nokasHukamm AT i OMAT craHoenats Big 0,5 0o 0,7, ans
CUCTONIYHOTO Ta fiacToniYHOro apTepianbHoro TUeky —Big 0,6 Ao
0,8. Y 6inbLocTi BunaakiB piHi AT BU3HaYatOTb ik HOpMarbHi,
AKLO 24-roguHHni cepeaHin AT ctaHoBuTb 130/80 MM pT. CT. um
MeHLLe, AeHHUIA AT — 135/85 MM pT. CT. UM MeHLLe, HivHun AT —
120/70 mm pT. CT. un mMeHwe [11,12].

Moporo.i 3Ha4eHHs1 AT, Lo oTpuMaHi 3 6a3u gaHux IDACO
(The International Database of Ambulatory Blood Pressure in
relation to Cardiovascular Outcome), BU3Ha4MNW pU3NKH, exBi-
BafIEHTHI HOBUM ocbicHUM KaTeropiam AT. Y 11 152 yyacHukis,
SKi € NpefCcTaBHUKaMu 13 rpyn HacemneHHsl, NOPOroBi 3HaYeHHs,
LU0 BKa3yKTb Ha NigBULLEHWNA 24-TOOUHHWA, OEHHWIA i HIYHWIA
cuctoniyHun / piactoniyHmi AT craHosunu 120/75 mm prT. CT.,,
120/80 mm pr. cT.i 105/ 65 mm pr. cT. [ins1 | Il cTagin apTepians-
HOT rinepTeHsii NoporoBi 3HaYeHHs CTaHoBWNW 125/75 MM pT. CT. i
130/80 mm pr. BignoBigHoO aAns 24-roguHHoro AT, 130/80 mm pr. cT.
i 135/85 mm pr. cT. BignosigHo — Ans aeHHoro AT, 110/65 MM pr. CT.
i 120/70 mm pT. CT. BigNOBIAHO — Ans HiyHoro AT. 3aranom no-
POroBi 3HAYEHHS!, HABEEHI B EBPOMNENCHKIX Ta aMEPUKAHCHKIX
pekoMeHaaLlisX, Aye HabrKeHi 1O NOPOroBMX 3HAY€eHb, Opi-
€HTOBaHWX Ha pe3ynbTar, sk otpuman Y. B. Cheng et al. [13].
CucToniyHi noporu, Bu3HaveHi B gocnimkenHi JHS (the Jackson
Heart Study) Lono Hacnigkis, 6ynm 3Ha4HO BULLWIMM NOPIBHSIHO 3
TUMK, SKi HaBEeAEeHi B EBPOMENCHKMX Ta aMepUKaHChKUX PEKOMEH-
[JaLlisix Ta oTpuMaHi 3 6aan aaHux IDACO. Ravenell J. et al. 3pobu-
v cnpoBy NOSICHUTK Lij BiAMIHHOCTI €THIYHMMM hakTopamm [14].

Po3pisHsitoTb ABa BaXNMBi KNiHIYHI CLeHapii: nepLumn — Le
rinepTeHsia «6inoro xanata», KON NawieHT MaKTb HopMarb-
HWiA apTepianbHUA TUCK YaoMa, ane BUCOKUIA Nif Yac BisuTiB 0
nikapst; Apyrii — MackoBaHa rinepTeHsis, Konw nauieHT MatoTb
HOpManbHWUA TUCK Y KNiHiL, ane Bucokuin AT nosa odicom. €s-
ponencbki pekoMenaaLii 3 NikyBaHHs apTepianbHOi rinepTeHasii
NiZTPUMYOTb BUKOPUCTaHHS N03a0iCHNX BUMIpOBaHb AT ans
MiATBEPMHKEHHS AjarHo3y Ta BUSIBNEHHs dpeHoTunie Al (rinep-
TeH3is «binoro xanarta» i MackoBaHa rinepTeHsis), 0cobnmeo
B MaLjieHTIB i3 rinepTensieto | cTyneHs Ta ocib i3 BUCOKMM Hop-
marnbHuM AT [15].

linepreHsia «6inoro xanata» (FbX). Tepmin 'BX BBEAEHO
H.D. Kleinert et al. (1984), nig yac onucy koropTu NaLlieHTiB, Ynii
AT 6yB NigBULLEHUIA Y MEOVMYHIN YCTAHOBI, ane He nif yac fobo-
BOro ambynaTopHoro MoHITOpuHry AT. TepMiH rinepTeH3ist «binoro
xanaray» TakoX BUKOPUCTOBYIOTb AMNS BU3HAYEHHS NalieHTiB i3
nigsuiLieHnM ogpicHum AT npu BiABiQYBaHHI KIiHikW, ane 3 Hop-
ManbHUMK MOKa3HUKaMu nig Yac ambynaTopHOro MOHITOPUHIY
abo gomarLHboro BMiptoBaHHst AT. MolumpeHicTs MBX cTaHoBUTL
10~15 %, EKCIOHEHLLiHO 3pocTaE 3 BikoM. Po3ymiHHS mpobnemu
'BX € BaXnmBMM, OCKinbKW BOHA NMOB’Si3aHa 3 PO3BUTKOM CTIilKOI
AT, ypaxxeHHsIM OpraHiB-MilLeHel i pu3nkoM cepLeBo-CyaNHHNX
ycknagHeHs [9,16].

CTaHu 3 BUCOKMMW NoKasHWKkamu AT MOXyTb 6yTH 3yMOBMEH
Pi3HUMM (hakTopamu: CTPeCoM, poBOTOH, HaA3BUYANHUMM CUTY-
auismu Towo. 3rigHo 3 pesynbratamu AOCHiMKEHb, ABi HaMMo-
LUMPEHiLLi MPUYMHM CUHAPOMY «Binoro xanata» — Haf3Br4anHa
TpuBora i cTpax. [BX cnpuyunHaOTL ncuxonorivHi daktopu,
SK-OT CTPEC i TpMBora. 3a Cy4aCHUMM YSIBMEHHSMU, y4acTb Y
BUHUKHEHHI TBX BepyTb cumnaTuyHa HEpPBOBA Ta EHOOKPUHHA
cucTemu. BeraHosneHo, WO nig Yac BigsiayBaHHs Nikaps B opra-
Hi3Mi naLlieHTa BinbyBatoTbCA PisHi 3MiHW: 3BY)KEHHS CYLMH LLKIpK,
PO3LLMPEHHS CYAMH CKENMETHUX M's3iB, NigBuLeHHst AT. Pasom
i3 TUM, Lii 3MiHW NPUXOAATH 4O HOPMY NPOTSTOM KiNbKOX XBUIMH
nicns 3aKiHYeHHs BiauTy. Hacnigku akTvBaLlii cumnaTnyHoi Hep-
BOBOI Ta EHAOKPUHHOI CCTEM NOB'A3aHi 3i 36iNbLUEHHAM PiBHS
ACYMETPUYHOTO AVMETUAPTIHIHY i 3HKeHHaM piHS eNOS, wwo
npW3BOAMTb [0 AMCKYHKLIT eHOoTenio, NiABULLYETLCS TakoX
piBeHb eHaoTeniHy-1. Kpim Toro, 3poctae piBeHb E-cenektuHy
i VEGF, Wwo npu3soanTb [0 3ananeHHsi eHAOTEeNito CyauH.
lMoka3aHo TakoX, L0 BHACMIAOK AMCHYHKLII eHaoTenito cyauH
nigBuMLLYETLCS piBeHb OkucHoro ctpecy [17,18,19]. Moka3sHuku
enpoTenianbHoi yHKL y navieHTiB i3 AlT nokpaLLyrTbes nig
BMIIMBOM JliKyBaHHS.

PaHile aHTUrinepTeH3vBHi npenapatn He Bynu pekomeH-
[0BaHi Ans nikyBaHHs NauieHTiB i3 [BX, ockinbky BBaxanu, Lo
Liel CTaH He € 3arpo3niBuM. BTiM 0CTaHHIM Yacom 3'ABNSiETbCS
Bce Oinblue fgokasis, Wo MBX acouilioBaHa 3 BipganeHuM pu-
3MKOM CTIliKOI TiNepTeHsii Ta CMEPTHOCTI, @ OTXe He € KIiHIYHO
He3HayyLLMM cTaHoM. JlikyBaHHS 'BX, SKLLO BOHO He NoB’'s3aHe 3
thakTopamm pusnKy cepLeBo-CyaNHHNX 3aXBOPHOBaHb, Mae ByTu
KOHCepBaTVBHWM, NepenbdadaTyt fOTPUMaHHS 300POBOro crocoby
XuTTS. MeamkaMeHTO3HY Tepanito NpuU3HadaroThb, SKLLO Lji 3axoam
He CnpusIoTb NO3UTUBHOMY edbekTy abo B naLjieHTa BUSIBMEHO
dhakTopy cepLEeBO-CyaMHHOTO puauKy. MauieHTn 3 [BX, ski MatoTb
BUCOKWIA PU3MK CEPLIEBO-CYOMHHOT ANCYHKLIT BHACMIZOK BNAMBY
Oyab-IKOro 3 HeraTMBHUX (PaKTOPIB, MOBMHHI OTPUMYBaTK hap-
MaKororiyHe nikyBaHHs 1 3aCTOCOBYBaTW HEMeaVKaMeHTO3Hi
3acobu Ona JOCArHEHHS! KpaLloro TepaneBTUYHOTO eqekTy.
IHriBiTopn AM® (abo 6riokatopu peLienTopiB 4O aHrioTeH3uHy 1),
B-agpeHobnokatopu, AiypeTukn MOXyTb OyTI BUKOPUCTaHI ANns
nikyBaHHs nauieHTis i3 [bX [4,20].

MackoBaHa rinepreHsia (Mr). [pOTUNEXHICTIO rinepTeHsii
«binoro xanara» € mMackoBaHa rinepTeHsis — po3nag, Lo Xa-
pakTepU3yeTbCs HopManbHUM odiicHUM AT, SKUA migTBEpmIKe-
HO Nif Yac NOBTOPHUX BiABiAYBaHb KIiHiKK, ane nigBULIEHUM
JEHHUM, HiYHUM abo 24-roguHHM ambynatopHum AT. 3rigHo 3
pekoMeHaLis My HauioHanbHOro IHCTUTYTY OXOPOHW 300POB’st
Ta gornsagy (NICE) wopgo giarHocTuku Ta nikyaHHs Al y fo-
pocnmx, MI™ BU3HaYaloTb SK HOPManbHWA apTepianbHUA TUCK
(<140/90 mm pT. CT.) Mig Yac BiABigyBaHHS KNiHikvi, ane BuLLe 3a
140/90 MM pT. CT. 3@ pe3synbTaTamu BU3HAYEHHS N03a KNiHIKO
nig yac AMAT abo fomaluHboro BUMiptoBaHHst AT. IMOBIpHICTb
HasiBHOCTi MaCKOBaHOI rinepTeH3ii NigBMLLYETLCS NPy OgiCHO-
my AT y pianasoHi 120-139 mm pT. cT. cuctoniyHoro AT abo
80-89 mm pr. cT. giacTonivHoro AT, SKLLO NaLieHT Mae HaaMipHY
Macy Tina Yy OXMpiHHS, B 0CI6 Bikom noHag 41 pik, y pasi BXu-
BaHHS ankoronto, KypiHHs. KpiM Toro, cumnTomu fenpecii MoxyTb
OyTh 0fHUM i3 haKTOPIB PU3MKY MACKOBaHOI rinepTeHsii [21,22].
3a naHumu gocnimpkerHs S. Tokioka et al., BiIHOLLIEHHS LIAHCIB
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ans MI™ y nauieHTiB i3 cumntoMamu aenpecii cTaHoBuTb 1,72
(95 % posipuni iHTepsan: 1,26-2,34) [23].

3a pesynbratamu JocnigeHb, pO3pPisHAITb TpK PEHOTUNN
MI [24]:

— i3onboBaHa ambynaropHa — ocpicHuin AT <140/90 Mm pr. cT.,,
«fomaLuHiny AT <135/85 mMm pT. cT., 24-roguHHnin AT 2130/80
MM pT. CT,

— i30mboBaHa AomaluHa — odicHuin <140/90 mm pT. CT.,
«omaLUHiny AT 2135/85 mm pr. cT., 24-roguHHnin AT <130/80
MM pT. CT;;

— nofgiiHa mMackoBaHa rinepteHsis — odpicHuin AT <140/90
MM PT. CT., «4OMaLUHiiA» AT 2135/85 MM pT. cT., 24-roguHHuin AT
>130/80 mMm pT. CT.

M acoujiioBaHa 3 pU3MKOM, LLIO CKOPUTOBaHMI 3a baratbMa
(hakTopamm, Maixe ekBiBaneHTHUA Takomy npu cTinkin Al Mo-
Ka3aHo: MauieHTV 3 MackoBaHOK HEKOHTPONboBaHo AlT Manw
3HaYHO BULLMIA PU3UK CEPLIEBO-CYOAUHHUX MOAINA | CMEPTHOCTI
Bi YCIX MPUYMH NOPIBHSHO 3 MauieHTamMn 3 KOHTPOMbOBaHO
AT". TIpOrHOCTUYHMIA eheKT MacKOBaHOI HEKOHTPONboBaHOi Al
3iCTaBHUI HE3aneXxHo Bif TOr0, K BUKOHYBaM BUMIPHOBAHHS
— 3a pgonomoroto [IMAT abo nif yac JOMaLLHBOrO BU3HAYEHHS!
AT. 3aranbHuin CKopuroBaHuii koeqillieHT puauky ctaHosuBs 1,80
(95 % Al, 1,57-2,06) ana MI™ nopiBHAHO 3 KOHTPOILOBAHOK
rinepTeHsieto [29].

lMocnifoBHI AOKa3W LWOAO CEPLEBO-CYAUHHOTO PU3NKY B
nauieHTiB i3 MI ceiguatb Npo HEOOXiAHICTb NOYaTKy ikyBaHHS
ofpa3y nicns BusiBneHHs. [loci Hemae [okasiB, OTpUMaHUX nig
4yac paHAOMI30BaHMX KMiHIYHMX BUNPOBYBaHb, | TOMY LSt peKo-
MeHpalLlist 0BrpyHTOBaHa LOCBIZOM ekcnepTiB. dapmakonoriyHe
niKyBaHHs1 gouinbHe nauieHtam i3 MI nicns ontumisadi ixHboro
MeTaboniyHOro NPodinio LLUMSXOM KOPEKLi BNAMBY Takux Mo-
AnchikoBaHMX DaKTOPIB PU3MKY, SIK OXKMPIHHS, AiabeT, BXUBaHHS
arnKorornto, KypiHHs, CTpec, a TakoX BRMWBY NCUXOCOLianbHUX
YMHHWKIB. IHWMIA nigxig nepenbavae 3aCTOCYBaHHS aHTWrinep-
TEH3VBHWX 3acobiB 0fpasy A4N1s 3HWKEHHs no3aodicHoro AT i
MOHITOPVHT BiANOBIAj Ha NikyBaHHs 3a fonomoroto AMAT [26,27].

Huni OMAT i moHiTopuHr AT BooMa — nepesipeHi nigxoan
Ans sumiptoBaHHs AT nosa ocpicom. AMAT BU3Ha4eHO 5K KpaLLmii
noyaTkoBui nigxig ans sussneHHs [BX i MI™y nopocnux, siki He
NPUAMatoTb aHTUrINePTEH3NBHI NpenapaTtit, a MOHITOpUHr AT
BOOMa — [i1s1 XBOPUX, SIKi OTPUMYOTb aHTUFNEPTEH3UBHY Teparito.
OpHak BuMiptoBaHHs AT BOOMa He MOXe HagaTy Ti cami KIiHiuHi
JaHi, wo 1 OMAT, 3okpema He JacTb 3MOry OLHWTK peakLiiio
AT Ha (i3nyHi Ta NCUXOMNOriYHI CTpecopw, chiBBigHOWEHHS AT
MPOTArOM HOYi Ta [HS, cTaTyc 3HkeHHs. Kpim Toro, nig vac
OMAT poctynHa iHpopmaLlist Npo HagMipHe 3HWKEHHS AT BHOYI
Yy NaLieHTIB, SiKi OTPUMYIOTb JIKYBaHHS, 3'ABMSIETHCA MOXIMUBICTb
po3noginy 403 aHTUriNepTEH3MBHUX NpenapartiB NPOTArOM Hs,
abw MaTV NOBHUI 24-rouHHUIA edpekT 3HIKeHHS AT, | ronoBHe,
— HeynepemKeHe JOKYMEHTYBaHHS HECNIPUATIMBUX peakuin AT
npoTsirom Jobw [28,29].

OTxe, TouHe BUMiptOBaHHs AT — kIo4oBa npoueadypa ai-
arHocTukW Ta nikyBaHHa Al BumiptoaHHs AT B odpici Ta nosa
HAM MatoTb CBOI NepeBaru Ta Hegoniki, TOMy A1 OTPYMaHHS!
BUYeprHoi iHdopmalii npo AT cnig 3acTocoByBaTtn obuasa
meTtoau. BumiptoBanHs AT Tpeba 3ailicHIoBaTH perynspHo, Lwob
OTPMUMaTL CBOEYACHI Ta TOYHI AaHi Wwopo nepebiry Al

BucHoBKH

1. TonosHa nepesara AMAT y pgiarHocTuui Ta nikyBaHHi
Al" — nepexpecHa knacudikaLis Mix ogicH1M i ambynatopHum
BUMiptoBaHHAM AT.

2.'Y KNiHiYHii NpakTULi BU3HAYEHO CYTTEBI PO3BIKHOCTI Mix
piBHAMY AT, Lo BCTaHOBMEeHi 3a fornomororo IMAT, i nokasHuka-
mu AT, Lo BcTaHoBMeHi B ogici. Lie aae amory ineHTudikysaTu
rinepTeHsito «6inoro xanara» Ta MackoBaHy rinepTeHaito.

3. CyuvacHi paHi cBigyatb, Wo 24-roguHHe OMAT mae 6ytu
HEBIZ'EMHOIO CKITal0BOK0 BEAEHHS XBOPUX Ha AT’

MepcneKTUBK NOAAALLLIMX AOCAIMKEHB. B1U3HaYeHHS NporHoc-
TUYHOI PO MacKOBaHOI HEKOHTPOIbOBAHOI FiNEPTEH3IT 3yMOBMMO
GinbLU aKTUBHY MIATPUMKY YNHHUX MiXKHAPOOHWX PEKOMEHAALN
LLIOJO BUKOPUCTaHHSI J0BOBOTO MOHITOPYBaHHS apTepianbHOro
TUCKY B MeXax JjiarHOCTUYHOrO nigxoAy. oyaTtkoBuM HanpsiMom
JocnimkeHb € po3pobreHHs CTaHAapTU30BAHOMO NPOTOKONY,
IO MOXE CMPUATH MOLUIMPEHHIO KITiHIYHOTO 3aCTOCYBaHHS
OMAT. lNepcnekTMBHAM € JOCTIMKeHHs, Nig Yyac skoro bygyTb
BMBYEH| 03HAKN YPaXKEHHS OpraHiB-MilleHel y naujieHTiB npu
NePBUHHOMY NiATBEPIKEHHI AiarHO3y MackoBaHOI HEKOHTPO-
NbOBAHOI rinepTeHsii MeToaoM J0DOBOTO MOHITOPYBaHHS apTe-
piasnibHOro TUCKY.

diHaHcyBaHHA
[ocnigpxeHHs 3aiicHeHo 6e3 iHAHCOBOI MIATPUMKN.
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HeoHaTtanbHWii cencuc 3anuiuaeTbCs OFHIEH 3 KMOYOBKX np06neM nepMHaTaanoT MeanuunHu.

Meta po6oTu - 03HANOMMTW NiKapiB-NPaKTUKIB i3 BMNALKOM YCMILUHOI KOMMIEKCHOI IHTEHCUBHOI Tepanii, Wo
nepenbayana BUKOPUCTAHHS METOAY eKCTpakopnoparnbHOi JeToKcuKaLii — AUCKpPETHOro nnasmadepesy, B
HOBOHAPOMKEHOI AUTUHM 3 TSKKAM CEMCUCOM.

Martepianu i meToau. [inTuHa nepebysana Ha nikyBaHHi y BigfineHH aHecTe3ionorii Ta iHTEHCWBHOI Tepanii HOBO-
HapomkeHux KomyHanbHoro HekomepuiinHoro nignpuemcTsa «Micbka autaya nikapHs Ne 5» 3anopiabkoi Micbkoi
pagu. QutuHi 3pobunu kniHivHi Ta GioxiMiyHi aHanian KpoBi, MikpOBIONOriYHi, PEHTTEHONOrIYHI 1 YNETPa3BYKOBI
obcTexeHHs Ha obrnagHaHHi nikapHi.

Pe3yAbTaTn. Y nepefyacHo HapomkeHoi AUTUHM Y NicnsonepaLinHoMy nepiogi Micns rpkoCiYeHHs BUHUKNO
YCKNagHEeHHs — HEKPOTUYHMIA eHTepoKoniT. CTaH AUTUHM 6rM3bKUIA IO KPUTUYHOTO BHACMIBOK MPOrpecyBaHHs
TOKCEMii, BOBHO-EMEKTPOSITHUX MOPYLLEHb, NMOPYLLEHb KUCIIOTHO-MYXHOTO CTaHy, PO3BUTKY NEPUTOHITY Ha GOHi
HEKPOTMYHOTO EHTEPOKONITY, CUHAPOMY NONIOPraHHOi HeJOCTaTHOCTI. [N ekcTpakopnopanbHOi AETOKCUKaLLT
NpOBEOEHO CeaHC AMCKPETHOro nna3madepesy. [ns caHauii ocepeaky 3ananeHHs APEHOBAHO YEPEBHY Mo-
POXHWHY 3 NiBOrO i NpaBoro HGOkiB ANS NPOMWUBAHHS PO34MHAMKM aHTUCENTHKIB. Micns cTabinisavii ctaHy AUTUHU
BMKOHaru po3LuMpeHe onepaTueHe BTpyyaHHs. i yac onepaii 3acTocoBaHo 6araToKOMNOHEHTHY MyNTUMO-
JarbHy aHecTesito, Lo nepeadayana kaynansHo-enigypansHy 6rokaay, siky BUKOHan i B iHTpaonepaviiiHomy, i B
nicnsionepaviiHomy nepiogi (MpoTsirom kinbkox Aib Aivi Ha o6y ). Micns apyroi onepaii npoBeaeHO NOBTOPHMIA
CeaHC AMCKpeTHoro nnasmadepesy. Hagani nauieHTy npuaHayeHo iMyHo3aMicHy Tepanito BHYTPILLHbOBEHHUM
iMyHornobyniHoMm, NoBHe NapeHTeparbHe xap4yBaHHsi, KoMGiHOBaHy aHTUbakTepianbHy Tepanito 3a geeckana-
LiiHMM npuHUMnom. CTaH AWTUHA — 3 MO3WUTUBHOK JMHAMIKOK: BU3HAYEHO perpec iHTOKcuKaLi, napesy KuLu-
KiBHMKa, noniopraHHOi HefOCTaTHOCTI. Pe3ynbTaT KOMMMEKCHOT iIHTEHCUBHOI Tepanii 3 BUKOPUCTaHHSIM METOLIB
€KCTpaKopnoparnbHOi AeTOKCHKaLLi NO3UTUBHUIA.

BucHoBKM. BkntoueHHs 10 KOMNIEKCHOT iIHTEHCWBHOI Tepanii TSHXKKOro CEncucy y HOBOHaPOMKEHOI ANTUHU METOIB
eKcTpakoproparbHoi AeToKCvKaLii pa3oM i3 ieeckanaLiiiHot aHTubakTepianbHO Ta iMyHO3aMiCHO Teparnieto,
iMOBIPHO, CMPUSIE NMOKPALLEHHIO Pe3yrbTaTiB MikyBaHHS.

CyuacHi MeanuHi TexHonorii. 2025. T. 17, Ne 2(65). C. 152-158

A case of successful intensive care of severe sepsis in a newborn child
M. Yu. Kurochkin, A. H. Davydova, |. H. Denysenko, M. O. Makarova, O. M. Krupinova
Neonatal sepsis remains one of the key problems of perinatal medicine.

Aim of the study. To acquaint practitioners with the case of successful complex intensive care in a newborn child
with severe sepsis using discrete plasmapheresis.

Materials and methods. The child was treated in the Department of Anaesthesiology and Intensive Care of
Newborns of Zaporizhzhia City Children’s Hospital No. 5. The child underwent clinical and biochemical blood
tests, microbiological, X-ray and ultrasound examinations using the hospital’s equipment.

Results. In a premature baby, the postoperative period after hernia repair was complicated by the development
of necrotising enterocolitis. The child’s condition was close to critical due to the progression of toxemia, water
and electrolyte disorders, acid-base imbalance, development of peritonitis, and multiple organ failure syndrome.
For the purpose of extracorporeal detoxification, a discrete plasmapheresis session was performed. In order
to sanitise the inflammation focus, the child’s abdominal cavity was drained from the left and right sides for
washing with antiseptic solutions. After that, the child’s condition was stabilised, and an extended surgery with
balanced multimodal anesthesia and neuroaxial block was performed. In post-operative period caudal blocks
were performed twice daily. A second session of discrete plasmapheresis was conducted. Subsequently,
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immunosupplementation therapy, full parenteral nutrition, and combined antibacterial therapy according to the
de-escalation principle were performed. The child’s condition was positive due to the complete regression of
intoxication, intestinal paresis, and multiple organ failure. The result of complex intensive care using extracor-
poreal detoxification methods was positive.

Conclusions. The integration of extracorporeal detoxification methods into the comprehensive intensive treatment
of severe sepsis in a newborn, in combination with de-escalation antibiotic therapy and immune replacement
therapy, is likely to improve treatment outcomes.

Modern medical technology. 2025;17(2):152-158

HeoHaTanbHW cencuc 3anuilaeTbesl OFHIED 3 KNHOBMX
npobrem nepuHaTanbHOI MEAULIMHK i Yy BCbOMY CBITi pasoMm i3
nepeaYacH1MW NonoraMm € NpudnHoo Maike 50 % ycix cmepTtent
[JiTen BikoM [0 5 pokiB. [MOPIBHAHO 3 AOCATHEHHAMM Y TiKYBaHHI
HOBOHAPOMKEHNX i iTel paHHBOIO BiKY 3 TSXKKMMM 3aXBOPHOBAH-
HaMW [1], nporpec y 3HUXEHH 3aXBOPIOBAHOCTi HA HEOHATaIbHUI
CEencuc 3Ha4HO NOBINbHILLMIA. OcoBnMBO akTyansHO Lis npobne-
Ma € B kpaiHax 3 00MEXeHMI pecypcami, 1€ BCTaHOBIEHO Halt-
BYLLi MOKA3HWKW HEOHaTanbHOI 3aXBOPHOBAHOCTI Ta CMEPTHOCTI
Big cencucy. Lle € cknagHo npobnemoro B KMiHiYHiN NpakTuLj,
HayKOBWX JOCTIMKEHHAX, yNPaBMiHHi OXOPOHOI0 300POB'S Ta Mae
MPAMI NPaKTUYHI HACIaKW: HeY3romKeHICTb AjarHOCTYKW, HEOLHO-
pigHWiA 30ip faHWX | Harmsg, a TaKoX HEHanexHe nikyBaHHs [2].

OckinbKkun KniHiYHi NPOSIBM HEOHATANBHOrO CEncucy YacTo
€ HecreundiYHUMK, @ YWHHI JiarHOCTUYHI CTaHaapTy KynsTypu
KPOBi MatoTb OOMEXEHHS! LLOAO edOeKTUBHOCTI, HEOOXiaHI HOBI
BIOCKOHASEHI [iarHOCTUYHI MeToau Anst BU3HAYEHHS Biano-
BiOHOrO Ta OBIPYHTOBAHOTO aHTUMIKPOBHOTO MNikyBaHHS. Xova
npoTuMikpobHa Ta nigTpuMyBarbHa Tepanisa 3anuwaTbes
OCHOBHMMW KOMMOHEHTaMW Mg Yac NikyBaHHS HOBOHAPOMKEHUX
i3 cencucom, yaockoHaneHHs 6a3oBoi HeoHaTanbHoOI 4ONOMOru
Ans 3anobiraHHa cencucy 3a LOMOMOrO OCBITW Ta iHiLiaTuB
LU0 MOKPALLEHHS SKOCTi 3anm1WaeTbCa nepLUIopsiaHuM [3,4].

HecneuudiyHicTb cuMNTOMIB Ta 0BMEXEHI MOXMUBOCTI
PYTUHHUX METOLIB AiarHOCTVKW HEOHATAMNBHOIO CEMcUcy 0BrpyH-
TOBYIOTb HEOOXIgHICTb PO3POONEHHS LWBMAKOMO Ta HaLiHOro
METOZY ANs WOro BUSIBNEHHS Ta NIATBEPMKEHHS, NPULATHOrO
[O71S1 BAKOPUCTaHHS B MEANYHMX 3aKnaaax.

Kpim TpapuuinHoro 6iomapkepa — C-peakTuBHoro binka, —
ON1S AiarHOCTVKM HEOHATaNbHOrO CEncucy BUKOPWCTOBYIOTD |
iHWI noTeHUjiHI 6iomapkepw, 3okpema npokanbuuToHiH (MKT),
CUPOBATKOBWIA aminoig A Ta iHLUi, SOCIMKEHHS LWOJ0 SKUX HUHI
TpuBatoTh [5,6].

PaHHs1 giarHOCTMKa HeoHaTanbHOro cencucy HeobxigHa
AN CBOEYACHOTO 3aCTOCYBaHHA HaledeKTUBHILIMX METOfiB
nikyBaHHs1. I1oCiB piguH: KPOBi, Cevi, CIMHHOMO3KOBOI, NEPUTO-
HeanbHOI PigVHM TOLLO, — € TPAANLIIHAM TECTOM A5 KIIHIYHOTO
BWSIBMNEHHS HEOHAaTaNbHOrO cencucy. MociB KPOBi HUHI BBaXaKOTb
30M10TUM CTaHZapToOM 0BCTEXeEHHS. Pasom i3 TuM, Take gocni-
[PKEHHS1 Ma€ neBHi 0OMEXEHHS, LU0 NMOB'A3aHi 3 LOBOIi BEMMKNM
o6’emom 3paska KpoBi (1 Mn), BMCOKOK BapTICTIO TECTYBAHHS,
HEMOXIUBICTIO AndbepeHLiitoBaTV NaToreHu Ta 3abpyaHioBavi, a
TaKOX IMOBIPHICTIO OTPUMATK XUBHO HEraTUBHWIA pesynbTar [7].
[HLLI AiarHOCTUYHI TECTW, SK-OT 3aranbHa KinbKiCTb NENKOLIUTIB,
abcontoTHa KinbkicTb HEMTpOiniB, cniBBIHOWEHHS He3pi-
nnx / 3aranbHUX HENTPOGINiB TOLLO, TAKOX MatoTb HELOCTATHIO
CneumAIYHICTb i yTnuBICTb [8].

[pOropMOH KamnbLMTOHIHY, SIKUA Ha3MBaloTb NPOKanbLMUTO-
HiHoM, — Ginok rocTpoi chaan Baroto 14,5 k[da, KW CUHTE3YHTb
KIITVHW NEYiHKM Ta MOHOUWUTK. Y 300POBMX HOBOHAPOMKEHUX
piBeHb KT ctaHoBuTb 0,21 £ 0,12 Mr/n, a B nawjeHTiB i3 HeOHa-
TarbHUM CENCYUCOM 1Oro piBeHb 3HaYHO MigsuieHuii [9]. Micns
iHcpikyBaHHs KT BUBINbHSETHCS B KPOB NPOTSATOM 4 rof, Aocsrae
MakCyMarnbHOT KOHLEHTpaLlii npoTarom 6-8 rog; NiaBULLYETHCA 10
5000 pasiB y pasi po3BUTKY TSKKOI iHCDEKLil, | LS KOHLeHTpaLis
30epiraeTbCca MPOTAroM HacTynHux 24 roguH. MKT BBaxarwTh
KpaLLmm BioMapkepom Ans 4iarHOCTVKW HEOHATaNbHOTO CEMcHCy
nopiHsHO 3 C-peakTnBHUM Binkom. Tak, 3rigHo 3 pesynsratamu
pocnimkeHb, MKT Mae kpalwi AiarHOCTUYHI MOXIMBOCTI A4S BU-
SIBMEHHS HEOHATaNbLHOrO CErncucy, a OTXKe oro MOXHa BUBYATM
K NEPCNEKTVUBHWIA AjarHOCTUYHUIA BioMapkep BHACNIAOK KpalLLoi
YyTIMBOCTI Ta TOYHOCTI Ans AiarHocTuky wiel natonorii [10].

[Npu3Ha4eHHst aHTVBIOTVKIB 3a AeecKanaLiiH1M NPUHLMNOM Y
MepLLUi rOAWHM NICNS BCTAHOBNEHHS [AiarHO3Y CEncuc Mae XMTTEBO
BaXKIMBE 3HAYEHHS!, SK | iIMyHO3aMiCHa Tepanis Ta ApeHyBaHHS
ocepeaKy 3ananeHHs (sKLLO Horo nokaniaavis notpebye xipypriv-
HOTO BTPYYaHHs1). [poTe He MEHLL BXXIMBIM Mig, Yac iHTEHCVBHOI
Tepanii nauieHTIB i3 HeoHaTanbHUM CENCUCOM € 3aCTOCYBaHHS
€eKCTpaKoproparbH1X METOMIB AETOKCHKALLi, SK-0T nnasmade-
pe3y. Ha xarb, y JOCTYrHii haxosiii nitepaTypi BUSBNIEHO NuLLe
nooauHoKi nybnikawii woao usoro nutaHHs [11,12].

Bigomo, Lo nnasmadepes gae 3Mory 3MeHLIMTY BB
GakTepianbHOT TOKCEMIT Y BIZHOCHO 0OMEXEHUIA TEPMIH, a TaKoX
Cnpusie 3amiLLeHHI0 BCiX M1a3MOBMX (haKTOPIB 3ropTaHHs 1 aH-
TUTPOMOIHY 3 (KOChEPMEHTY renapuHy) Npu po3BUTKY CUHAPOMY
[AMCEMIHOBAHOTO BHYTPILLHBOCYANHHOIO 3ropTaHHs kpoBi ([B3),
KU acowliioBaHui i3 cencucom [13].

Merta pobotu

OsHanomuTy nikapiB-NpaKTYKIB i3 BMNaaKOM YCriLLHOT KOMM-
NEKCHOT IHTEHCMBHOI Tepanii, Wo nepeabayana BUKOPUCTaHHS
METOAY eKCTpakopnopanbHoi AeToKcuKalii — AUCKPETHOro
nnasmacepesy, B HOBOHAPOMKEHOI ANTWHI 3 TSHKKVM CEMCHCOM.

Marepianu i MeToAU AOCAIAKEHHA

JOutvHa I nepebyBana Ha nikyBaHHi y BiAAiNeHH aHecTe-
3ionorii Ta iHTEHCUBHOI Tepanii HOBOHapomxeHUX KomyHanb-
HOrO HekomepLinHoro nignpuemctaa «Micbka auTaYa nikapHs
Ne 5» 3anopisbkoi MiCbKOi pagm 3 fiarHO30M; CENCcUC 3MilLiaHoi
(BakTepianbHO-rprubKoBOI) eTionorii, TsHkkMA nepebir; CUHApPOM
noniopraHHoi HegocTatHocTi; [B3-cuHapoM Il CT.; HEKPOTUYHMI
EHTEPOKONIT, Nape3 kuiledHuka Il cr.
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[iarHo3 BCTaHOBNEHO 3a pe3ynbratamu KiiHiYHWX (aHaniau
KpOBi Ta cevi) Ta BioXiMiYHMX (BU3HAYEHHS KpeaTUHIHY, CEYOBMHM,
€eneKTponiTiB KpoBi, binipy6iHy, 3aranbHoro Binka Ta ioro dpak-
L) aHanisiB KPoBi, BU3Ha4YeHHs pH Ta ra3oBoro cknagy Kposi,
3a JaHMW Koaryrorpamm (MpoTpoMBiHOBUI iHOEKC, (ibpUHOreH,
aKTUBOBaHWI YaCTKOBMI TPOMBOMNACTUHOBUIA Yac, MiXHapoaHe
HOpMarni3oBaHe BigHOLIEHHST). KpiM TOro, mauieHTy 3gidcHunm
MikpoBionoriyHi (MociB KPOBI, cevi, kany Ha (nopy Ta YyTNuBICTb
[0 aHTUBIOTUKIB), PEHTTEHOMOrIYHI (PEHTreHorpadis opraHis
TPYAHOI KNiTKW Ta YePEBHOT NOPOXHUHW) 1 YNLTPa3BYKOBI (ZocHi-
IPKEHHS cepLst 3 AOMNMep-eX0KapaioCcKOMie, OpraHiB YepeBHOI
MOPOXHWHM, NO3204EPEBMHHOIO NPOCTOPY) AOCAIMKEHHS. YCi L
0BCTEXEHHS BUKOHAHO Ha 0BriagHaHHi nikapHi.

BaTbku gUTWHU Hagany NMCbMOBY IH(OPMOBaHY 3rogy Ha
YYacTb Y AOCTIDKEHHI, 32CTOCYBAHHS Pi3HUX METOLIB MiKyBaHHS,
30KpeEMa onepaTvBHe BTpy4aHHs. Komicis 3 nutaHb GioeTuku
3anopi3bkoro AepaBHOro Meanko-hapMaLeBTUYHOTO YHIBEp-
CUTETY [ana [O03BifT Ha 34iCHEHHS OOCMIMKEHHS (MpOTOKON
Ne 4 ig 03 kBiTHS1 2025 poky). 3rigHO 3 BUCHOBKOM, CTaTTS BiJ-
noBiAae BCIM BUMOram MOpanbHO-ETUYHIX HOPM, BIAMOBIGHO A0
npaswun ICH/ GCP, lenbciHcbkoi Aeknapalii npas noguHm (1964
poky 3 nonpaskamu), KoHeeHLii Pagu €sponu 3 npas noanHu
i GiomeauumHm (1997 poky) Ta 4OAATKOBMX MPOTOKOMIB A0 Hei,
KoHBeHLjii Npo 3ax1cT npaB Ta AOCTOIHCTBA MIOAWHU Y 3B’A3KY i3
3aCTOCYBaHHAM AOCSATHEHb Bionorii Ta MeauuyHK, iHLWIMX HopMa-
TUBHWX [OKYMEHTIB, @ TAKOX YMHHOrO 3aKOHOAABCTBA YKpaiHu.

Pe3yabtatin

OwntuHa Big Il BaritHocTi, | nonorie. Matepi 38 pokis. Mepebir
BariTHOCTi XapaKTepu3yBaBCs iCTMIKO-LiepBikanbHOK HegocTar-
HIiCTIO 3 27 TwxHiB. onoru Bigbynucs B TepMiHi 29 TuxHiIB,
HapoaMBCS XNonumK i3 Macoto Tina 1180 r. 3 yacy HapomkeHHs
CTaH [lye TSHXKKUA Yepes pecnipaTopHi po3naau, HeBPOOriyHy
CUMMTOMATUKY Ta iHTOKCUKALIit0 Ha oOHi rnbokoi MopdhodhyHK-
LioHanbHoi HeapinocTi. Oppasy nicns HApOMKEHHS AUTUHA
nepesefeHa Ha LWITYYHy BEHTUMALK NereHb, it npusHadveHa
3amicHa Tepanisi npenapatamu cypdakTaHTy eHAoTpaxeasnbHo.

Mpotarom 37 gHiB AuTWHa nepebyBana Ha MiKyBaHHi Yy
BigAineHHi iHTeHcuBHoi Tepanii KHIM «3anopisbkuii obnacHui
nepuHatanbHui LeHTp» 30P. EkcTy6oBaHa Ha 30 foby xuTTs.
Yepes 7 ni6 guTtuHa nepeBedeHa 3 BiOQINEHHS iIHTEHCUBHOI
Tepanii 10 BiAAiNeHHs Apyroro etany BUXOMKYBaHHS, Ae nepe-
Gyeana maixe 1 MicsiLb. Y AUTUHM BUSIBNEHO MOMIPHI AnXasbHi
po3nagw, 3yMOBMeHi BpOHXOMNEreHeBor Aucnnasieto, ane oc-
TaHHIN TXOEeHb AnTuHa nepebysana 6e3 poTauii kncHto Ta byna
BUNMCaHa 4OOOMY.

Uepes TuKAEHb NiCns BUNMCKY 3i CTaLlioHapy AUTUHA Nova-
na BigMOBNATUCH Bif iXi, 3'ABMUIack OMOBOTA, 3AYTTS XKUBOTA,
MnsiBicTb. Lli cumntomm cnoctepiranu npotsirom aobu. bpuraga
LUBMAKOI 4OMOMOTM JOCTaBWa AUTUHY B CynpPOBOAi MaTepi 4o
KHIM «Micbka gutsaya nikapHst Ne 5» 3MP.

CraH nig yac rocnitanisavji TsKui BHaCNiaoK iHTOKCKKaLLi Ha
(hoHi MopyLLEHHS Nacaxy Mo LUIYHKOBO-KULIKOBOMY TpakTy. Maca
Tina nig yac rocnitanisavii — 3100 . [liarHocToBaHO 3aLLemreHy
naxoBy rpuxy. [uTHa nepebyBana Ha cTauioHapHOMY NiKyBaHHI
npotsrom 22 fi6.

XpoHonorist onepaTuBHUX BTPYYaHb: FPUKOCIYEHHS 3MiBa 3a
[roamens |; yepes 2 1obw y 38'3Ky 3 NPOrpecyBaHHsSM TOKCEMIl Ta
PO3BUTKOM NEPUTOHITY — NanapoLieHTes | ApeHyBaHHS YePEBHOI
MOPOXHUHW Y NiBil Ta NpaBil AinsHkax; yepes 3 fobu — nana-
POTOMIS B NpaBili 30yXBUHHIN AiNsHL, pe3eKLis ineoLekansHoro
kyTa, ineoctomis (nig Yac onepauii B X0Ai peBisii KMLLKIBHUKA
Binbynack nepdhopalis y 30Hi Hekpo3y); yepes 4 nobu — ce-
peavHHa NanapoToMisi, PeBI3ist OpraHiB YePEBHOI MOPOXHIHN,
po3’eHaHHS CNanokK, pe3ekLlis YaCTUHU BUCXIQHOT KULLIKK Ta
YaCTUHM KITy6OBOI KMLLIKW.

3a gaHumn natoMopdonoriYHoro AOCNIMKEHHS AiNSHOK
cninoi Ta knyGoBOi KMLWKW NIATBEPIKEHO AiarHO3 HEKPOTUYHMI
EHTEepOKONIT. Y CTaLioHapi nicns oCTaHHLOI onepaLii AUTUHa
nepebyeana 14 ai6. MavjieHT BUNcaHniA 4OAOMY 3 NOMIMLLEHHSM
CTaHy, Hajani pekoMeHOoBaHa rocnitanisayia ans 3akputTs
konocTomu. Yepes 10 aib auTHa 3HOBY rocniTasnisoBaHa 1o cTa-
LlioHapy, e BUKOHaHO onepauito 3 3akputTs U-nogibHoi cTomm,
3aKpUTTS PaHm Nics nanapoToMii.

[MicnsionepaLiHui nepiog NiCNs rPUKOCIYEHHS YCKNaaHUBCS
PO3BUTKOM HEKPOTUYHOTO eHTepokoniTy. CTaH AUTUHN GrinabKuii
[0 KPUTWYHOrO BHACMIAOK NPOrpecyBaHHs TOKCEMIi, BOAHO-
€MEKTPONITHWX MOPYLUEHb, MOPYLLEHb KUCTIOTHO-TY>KHOTO CTaHy.
[MpuumHa Lyx 3MiH — NporpecyBaHH AYHaMIYHOI HEeNPOXiAHOCTI
KULLKIBHUKA, PO3BUTKY MEPUTOHITY Ha (DOHI HEKPOTUYHOIO EH-
TEPOKOMITY.

KniHiYHO y AWTWHM BUSIBNEHO O3HAKM OpraHHOi ANCAYHKLi
3 1104aTKOM Nepexoay Y CUHAPOM MoniopraHHoi HeJoCTaTHOCTI:
HWPKOBa HEAOCTATHICTb CYNPOBOMKYBaNach 3HWKEHHAM MOro-
AvHHoro aiypesy fo 0,5-0,3 mn/kr/rog i HasiBHICTIO aHacapku
(puc. 1); po3BMTOK PECNipaTOPHOTO ANCTPEC-CUHAPOMY JOPOCTNX
3yMOBWB HeOOXiZHICTb MigKMKYEHHS anapata BEeHTUNALi nereHb
i3 MO3UTUBHUM TUCKOM HanpUKIHLi BUAWXY, WO NiOTBEPLKEHO
PEHreHONOrYHNM OBCTEXEHHSM OpraHiB rpyaHoI KTk (puc. 2);
ABYLLA Nape3y KULLKIBHWKA NPOrpecyBanu o 3 cTynews (puc. 3);
HecTabinbHi reMoaMHaMiuHi NOKa3HMKY (rinoTeH3is) noTpebyBanu
3aCTOCYBaHHS Ba30MPeCOpHMX 3acobiB.

3a pesynbratamu 06CTEXeEHD, Y 3aranbHOMY aHanisi KPoB
OVTUHM HEOAHOPA30BO BUSIBNSNW 3ananbHi 3MiHKU (aHeMis,
nemnKoneHisi, nosisa HUX opM HENTPOINIB, NENKOLUTapHUI
iHgekc iHTokeukauii (J11) — 0,56; 0,69; 0,76). 3a GioxiMiuHMK
NoKasHWUKaMW BUSIBMEHO KPUTWUYHY rinonpoTeiHemito (27 r/n),
rinoHatpiemito (130 mmonb/n), rinokaniemito (2,7 Mmons/n),
rinokansuiemito (1,5 Mmons/n); AB3-cuHapom — y cTagii rinokoa-
rynsiuii, ane He KPUTUYHOI; AEKOMMEHCOBaHNIA aUMA03 3MiLLiaHOro
xapaktepy (pH 7,136; pCO, - 54,4 mm pt. cT.; pO, - 39 MM pT. CT,;
BE - 11,5 mmons/n; SpvO, — 56,8 %); piBeHb C-peakTnsHOMo
Ginka — 112 mr/n (Hopma — go 5 mr/n); MKT - 19,0 HMonb/mMn
(Hopma — 0,1 Hr/mn).

3a pesynbratamu aHanisy kniHiko-nabopatopHux nokas-
HWKIB, OMTMHA He rOTOBa [0 PO3LIMPEHOI onepauii y 38’a3Ky
3 Ha[BUCOKMM PU3MKOM MeETarnbHUX ycknagHeHb. Tomy ans
eKcTpakopnopanbHOi AeTOKCMKaLii NPOBeAEHO CeaHe auc-
KpeTHOro nnasmadepesy — ofnH 00'eM LMPKYMHOOYOi Nnasmu
LeHTpUyXHUM MeToaoM. [oka3aHHs 40 AMCKPETHOTO Nnasma-
tbepesy — LUBMAKE NPOrpecyBaHHS iIHTOKCUKALLIHOTO CUHAPOMY
Ha (DOHiI PO3BWUTKY MEPUTOHITY, IO MIATBEPMKEHO BUPAKEHUM
NeNKOLMTO30M, BUCOKMMMW nokasHukamu J1lI, nporpecyBaHHsAM
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Puc. 1. AHacapka npy pO3BUTKY CUHAPOMY NOAIOPraHHOI HEAOCTATHOCTI.

rOCTPOI AnXanbHOI Ta HUPKOBOT HEAOCTATHOCTI 3 AEKOMMNEHCALIED
KMCMOTHO-MYXXHOrO CTaHy.

Mepeq nepLunm 3a60POM KPOBI NALiEHTY BHYTPILLHBOBEHHO
BBEAEHO KPUCTaNOigHWIA i30TOHIYHWIA PO3YMH 3 PO3PaXyHKY
10 mn/kr. TMig vac nnasmadepesy BUKOPUCTOBYBANM iHOTPOMHI
npenapati — gobyTaMmiH y WBWAKICHIN [03i 57 MKr/kr/xB. CeaHc
3aMiHW nasMm UTUHA NepeHecna 3a8oBinbHO 3i CTabinbHUMK
reMOAMHaMIYHUMU NOKa3HUKaMM.

[nsa caHaLji ocepeky 3ananeHHs nig 3aranbHO0 BHYTPILL-
HbOBEHHO) aHECTe3iet0 (HaTPito OKCUBYTMPATOM i KETaMiHOM 3
Mionnerieto aTpakypiyMoM) AUTUHI APEHOBAHO YepEBHY NMOPOX-
HWUHY 3 NIBOrO Ta NpaBoro BoKIB ANs NPOMUBAHHS PO34MHAMM aH-
TMcenTukiB. [1ig Yac nepesonepaLiiHoi NAroTOBKM BXIUTO 3aXOfiB
3 KOpeKLUjii BOAHO-ENEKTPOMITHUAX NOPYLLEHb, KUCIIOTHO-IYXXHOr0
CTaHy, rinonpoTeiHemii (iHdysieto anbBymiHy), aHeMil.

Micns Lboro CTaH AUTUHM CTabini3oBaHo: MOrOAWHHUIA fiype3
CTaHOBMB 2—3 Mn/Kr/roa, NiABULLMBCA piBeHb 3aranbHoro binka,
HOpMani3yBanmncs MoKasHMKW ENEKPONTITIB, CKOPEKTOBAHO aumao3
i MOKa3HWKM 3ropTaHHst KpoBi, 30Kpema piBeHb ibpuHOreHy Ta
npoTpoM6iHy. [emoanHaMiuHi NOKa3HWKK 3a0BINbHI, HEe NOTpe-
GyBanu nocTinHoi iHdy3ii agpeHomimeTkiB. MepegonepadiiHa
MiZroToBKa 40 PO3LLMPEHOIO ONEPATMBHOIO BTPYYaHHS (pe3eKyis
HEKPOTUYHUX [iNSHOK KULLKK) OLiHEHA SIK 3a[0BiNbHa — CTYMiHb
AHECTE3i0NOriYHOro pU3KKy 3a Lwkanor ASA 3HuauBes 3 5 1o 4
Knacy.

MoganbLui onepaTuBHi BTpy4aHHs nepenbayany nanapoto-
Mit0 B NpaBil 30yXBUHHIN AiNSHL, pe3eKLito ineoLiekansHoro kyTa,
ineocTomito (Mg Yac onepauii y xogi pesiaii KLLKIBHMKa BigOynach
nepdopalis y 30Hi Hekpo3y); Yepes 4 06U BUKOHAHO CepeamnHHY
NanapoTOMil0, PEBI3it0 OpraHiB YepPeBHOI NMOPOXHUHM, PO3'ed-
HaHHSI Cnamnok, PesekLito YaCTUHM BUCXIAHOT KULLKM Ta YacTWHM
KnyGOoBOI KULLKW, HAaKNAZEHHS KONOCTOMU; PEKOHCTPYKTUBHE
BTpYyYaHHs (3akputTs U-nogibHoi konoctomm).

Mig yac onepaTBHWX BTPYYaHb 3acTOCOBaHO GaraToko-
MNOHEHTHY MyNbTUMOZAmNbHY aHecTesito, Wo nepeabavana
kayaarnbHo-enigypanbHy 6rokagy B iHTpaonepaviiiHomy Ta micrs-
onepaLiiHomMy nepiogi. H1Hi 3acTocyBaHHS Takol CxeMu aHeCTesil
BU3HAYEHO $K 30MOTWIA CTaHZAPT Nif Yac PO3LWMPEHMX i Tpas-
MaTWYHUX onepaLiin y HeoHaTanbHin npakTuui [14,15,16,17,18).

[ig Yac NepLIoro i HAaCTYNHUX ABOX CKMaZAHWUX ONepaTUBHUX
BTPYYaHb BUKOPUCTAHO METOAMKY MYNBTUMOAANbHOI 36anaH-
COBaHOI 3ararnbHoi aHecTesii: okembyTupat Hartpito — 120 mr/kr,
mionneris atpakypiymom — 0,5 mr/kr; kayganbHo-enigypanbHi
Bnokaay — 0,2 % po34mMHOM poniBakaiHy 3 po3paxyHKy 3aranbHoro
o6’emy MicLeBoro aHecTeTvka 1 MA/KT, LLO CPUSINO SHIBKEHHIO
[103 (heHTaHiny nig vac onepawin y 7 pasis.

Bnokapau 3gicHioBany NpoTAroM Kinbkox 4i6 Agidi Ha fo0y
nmicns KOXHOI onepauii. 3HebontoBaHHA Takox NiATPUMYyBanm
3a [JONOMOTOH0 NOCTINHOI iHAY3ii beHTaHiny 5 mkr/kr/rog; nicns
[0[jaBaHHs BHYTPILLHBOBEHHOTO NapaleTamony — 7,5 mr/kr 3—4
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Puc. 2. PEHTTeHOAOrYHO MIATBEPAXKEHHWI PECNiPATOPHUIA AUCTPEC-CUHAPOM AOPOCAMX Y AUTUHM.

3

Puc. 3. NMape3 kuweyHuka Il ctynexs.

pasu Ha Joby; 403y (heHTaHiNy 3MeHLLYBan NoCcTynoBo, ax A0
CcKacyBaHHS.

LLlogo mociBy KpoBi 3ayBaxuMo, LU0 nepLie AOCHiIKEHHS
Byno HeratueHMM. [lig Yac NOBTOPHOTO AOCHIMXEHHS KPOBI
BusiBunm Candida non-albicans, Stenotrophomonas maltophilia,
Staphylococcus haemolyticus. MNauieHTy npuaHayeHo aHTbakTe-
pianbHy Tepanito: KomGiHaLjto MeponeHeM + BaHKOMILMH + Me-
TPOHiAAa30:, Hagani — KOMOMiILWH + NMiHe30MiAnH; NpoTUrpudkoBa
Tepanis BKIo4ana gnykoHason y nikyBasnbHii 4o3i 6 mr/kr, am-
thotepuumH B — 18 gis.

MMicna gpyroi onepauii AWTUHI NPOBEAEHO ApYruid ceaHc
ANCKpeTHOro nnasmadepesy — ogHUH 06’€M LiMPKYMIoYoi
nnasmu (nepeHecna 3afoBinbHO). Hagani nawieHT oTpumyBaB
iMyHO3aMiCHy Tepanito BHYTPILLHBOBEHHUM iMYHOrMOGyniHOM Y
3aranbHin gosi 4 r. [ig Yac iHTEeHCMBHOI Tepanii AnTuHI 7 pasiB
NepesnTo niasmy CBiXKO3aMOPOXEHY, 4 pasn — epUTPOLUTaPHY
macy, 30igHeHY Ha NERKOLNTW.

[icns KopeKLUiT BOOHO-ENEKTPONITHUX MOpYLUEHb | 3MiH Kuc-
NOTHO-MY)XHOTO CTaHy AUTWHA OTPUMYBasa NoBHe NapeHTeparb-
He Xap4yBaHHS 3 BUKOPUCTaHHSAM MOKO3M, CyMiLLli aMiHOKCTOT i
ninigHoi eMynbCii 4OTW, NOKM He Byna 3naTHa 3acBOKBATY EHTe-
panbHe xapyyBaHHs. 3 CboMoi 400U Micnst onepaTMBHOIO BTPY-
YaHHSI NaLieHTY NOBHICTIO BiAHOBIEHO EHTEeparibHe XapyyBaHHs.

CtaH QUTUHM — 3 NO3WUTWBHOK AMHAMIKOK BHACMQOK NOB-
HOrO perpecy iHTOKCHKaLi, mapesy KULWKIBHUKA, MoniopraHHoi
HepocTaTHocTi, [1B3-cuHapomy Ta Habpsikis, ane 36epiranics
MOMIpHi pecnipaTopHi poanagu. MNo3uTueHa AuHamika nigreep-
[KeHa KIiHiYHUMYM Ta nabopaTopHuMK faHumu. Tak, y naujieHTa
He ByN10 IMXOMaHKK, YCYHYTO Napes3 KULLKIBHMKA, BiH 3aCBOOBAB
eHTeparibHe XapyyBaHHS, MaB SICHY CBiAOMICTb. [oMipHi pecnipa-
TOPHi pO3raau (KOMMEHCATOPHE TaximHOE) MOSICHIOEMO HaSIBHICTHO
OpoHxonereHeBoi avcnnasii (QUTMHa Hapogunacs nepeaYacHo,
3 eKCTpPEMarbHO HU3bKOK Macor Tina). BTiM Ha yac BUMKCKY 3i
cTaLlioHapy naLieHT He noTpebyBaB Oyab-sKoi pecnipaTopHoi nig-
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TPUMKI, BUNUCAHWI i3 MOBHICTHO KOMMNEHCOBaHUMM MOKa3HUKaMM
caTypalLii Ta ra3oBoro ckrnagy Kposi.

[Micns nikyBaHHs Yepe3 Aesikuin Yac AUTUHA Npoxoauna Ka-
TaMHECTWNYHE JOCTIMKEHHS, 1T OTNAHYNW HEOHATOSOT, HEBPOSIOT,
Xipypr. 3rigHo 3 pesynsratamv 00CTEXeEHHSI, HEBPOMOTiYHi BigXy-
NEHHs He BUSIBNEHO, HACTIIAKIB YPaXKeHb LIEHTPpanbHOI HePBOBOT
CUCTEMM HEMGE.

06roBopeHHA

Cencvc y OUTUHU diarHOCTyBanu, BUKOPUCTABLUM CyqacHi
JjarHoCTUYHi TECTH, 30kpema Bu3Haumnm piseHb KT i noro au-
Hamiky. Lle fano amory B4aCHO BCTAHOBUTY AjjarHo3 i NpU3HaumTy
BiZNOBIAHE NiKyBaHHS.

[yxe BaxnuBum hakTopoM, LLO BMIMHYB Ha TSHKKICTb Nepe-
Biry XipypriyHOro cencucy y 38's3ky 3 PO3BUTKOM HEKPOTUYHOTO
EHTEPOKONITY, ByN0 TEPMIHOBE YCYHEHHS! IHTOKCMKALIMHOIO CUH-
apomy. Lle fano amory 3ano6irtit HacTynHOMY NMPOrpecyBaHHIo
CYMHAPOMY MOMiopraHHOi He[OCTATHOCTI.

3a pgaHumK haxoBoi nitepatypu, IMyHHI peakLuii, 3okpema
3a y4acTio nMpo3ananbHuX LIMTOKIHIB, BiAirpaloTb BaXIMBY PoOrib
y MaToreHesi HeOHaTarbHOro CEncucy Ta MOXYTb CMIPUYUHNTM
CeNTUYHUIA LLIOK, NOMIOpraHHy HeAoCTaTHICTb | cMepTb. Mnasma-
thepes Bupanse 6akTepianbHi TOKCUHN Ta 3anarnbHi LATOKIHM 3
KPOBI, 3aMiHI0K04M T CBiXKOHO Ta iMyHOMOrYHO 6araToro Nnasmoio,
CNPUSIKOYM MOKPALLEHHI0 Nepddysii Ta okcureHauii TkaHuH [19].
[MpunyLLeHHs 1Woa0 edpeKTUBHOCTI nnasmadepesy y XBoporo
NiTBEPIKEHO He TiNbKW Hopmarisawieto Koarynorpamu, ane i
iCTOTHAM 3HVKEHHSIM PIBHS MPOKanbLUUTOHiHY, C-peakTMBHOrO
Binka, perpecom nenkoumnTosy, 3HmkeHHaM JTII.

Bigomo Takox, L0 CBiX03aMOpOXEeHa nia3ma € JKepenom
aHTUTPOMBIHY-3, KU € KOPaKTOPOM remapuHy Ta Bigirpae
BaXNWBY ponb y NikyBaHHi [B3-cuHApOMY, WO BUSIBNEHUI
y antuhn. [B3-cnHgpom — yacTe i NoTeHUiHO Hebe3neyHe
[INS XUTTS yeknaaHerHs cencucy [20]. Moro naToreHeTnyHow
OCHOBOI0 € eHfoTenianbHa AMCGYHKLISA, WO NpU3BOANTL A0
MikpoTpombo3y [21]. IMOBIpHO, 3aMiHHWI NNa3madepes cnpuss
perpecii eHgoTenianbHOT AUCPYHKLIT y navieHTa, Hopmanisauii
piBHS Mpo3ananbHUX LIMTOKIHIB Ta, SIK Hacnigok, nokasHUKIiB
remoKoarynsuii, Lo NiaTBEpMKEHO AMHAMIKO nabopaTopHMX
nokasHukie. Lli fani 36iraloTbes 3 pesynsratamut nonepeaHix
focnipxeds [20,21].

[HWMA BaxnMBMIA (hakTop, SKMIA 3anobiraB NoTpanssHHIO
BakTepianbHoi hriopm 3 YepeBHOI MOPOXHWHM Y KPOBOOBIR, — Ape-
HyBaHHs1 OCEpeZKy 3anaseHHs LWISIXOM XipypriYHOro BTPyYaHHS.
BukoHaTth po3LumpeHy onepaliio Ha ToMy eTani nikyBaHHs byno
HEMOXITMBO, OCKINbK/ reMOAVMHAMIYHI NOKA3HWKW y OUTUHY Bynn
HecTabinbHi, NaLjeHT MaB TeHAEHLL0 10 BUHUKHEHHS! FNOTEH3il,
wo notpebyBano NpU3HaYeHHs! KapLiOTOHIYHMX Ba30aKTWUBHMX
npenaparis (ZodamiH, fobyTamiH). ToMy yXBaneHo piLLeHHs Npo
BWKOHaHHS NlanapoLeHTe3y YepeBHOI MOPOXHMHM 3 060X GOKIB 3
HaCTyNHWUM i IPOMUBAHHSAM PO34MHAMU @HTUCENTUKIB, NIArOTOBKY
ONTWHW O PO3LLMPEHOI onepayii.

Mig yac nanapoueHTE3y BUKOPWUCTAHO Mpenapatu, Lo
MO3WUTWUBHO BMAMBANM Ha reMoguHaMiuHi MOKa3HWKK, — HaTpito
oKembyTupar i ketamiH. Nicns cTabinisawi ctaHy mig Yac noganb-
LUMX ONepaTUBHUX BTPYYaHb BUKOPUCTAHO METOAMKY aHeCTesii,

LLO Cripusina MakcuMansHomMy 3HebonoBansHoMy edekTy (no-
€0HaHHA KaydanbHo-enigypanbHux Gnokag i HeBenuKuX 403
tbeHTaniny). Lie cnprsino nokpalleHHo MikpoLmpKynsii (edpekT
Jecyumnarunaalii), WBMAWOMY BiAHOBEHHKO NEpPUCTaNbTUKK
KULLOK Y micnsionepaLinHoMy nepiogi.

Tperin BaxnmBuiA hakTop, LLO Mir BNIAWHYTW Ha TSXKKICTb Ne-
pebiry cencucy — edpekTBHa ieeckanalliiHa aHTubakTepiansHa
Ta iMyHo3amicHa Tepanis. B HaBegeHOMy KniHiYHOMY BUnagKy
nokasaHHAMM Anst iMyHo3aMiCHOI Teparii (BUKOPUCTaHHS! iMyHO-
rnoByniHy NACHKOMO BHYTPILUHBOBEHHOTO) ByB TshKKUIA Nepebir
reHepanisoBaHoi iHgekLii [22], Lo cnpuynHeHa KOMGIHOBAHOK
NOMPE3NCTEHTHOK MIKPONOPOLo, Ta IMOBIPHUA PO3BUTOK
BTOPUHHOTO iMyHOZE(ILIMTHOTO CTaHy Ha ¢hoHi ghisionoriyHoro
BIQHOCHOTO iMyHOAEMILMTY, SIKUA € Y BCIX HOBOHAPOMKEHUX, 1
0cobnvBo y nepeayacHo HapomkeHnx. OCHOBHVMM TepaneBTY-
HUMK edpekTamm iMyHO3aMiCHOT Tepanii B AUTUHM € NigcTaBm
BBaXaTV AOHALil0 iMyHOrnobyniHiB knacy G, siki MalTb aHTU-
BakTepianbHy, MPOTUBIPYCHY Ta NPOTUIPUOKOBY Aii, MOAYIOITH
npoayKLito LuTOKiHiB. Lie cnpusie Hopmanisauii nepebiry 3ananb-
HOrO MpoLieCy Ta KOHTPOMIO HaZ HUM, a TakoX AudepeHLiadii
nimcpouuTia [22]. 3azHayMmo, O BBEAEHHS iMYyHOrNobymiHy
JWTWHI nicns 4BOX CeaHCiB NasMo3amiHu B OMUCAHOMY KITiHIYHO-
My BUMazKy 3anobirano Aoro BUBEAEHHHO 3 OpraHiaMy BHaCTiZ0K
€KCTpaKopnoparbHoi AeTOKCHKaLji.

OTxe, KOMMNEKCHa iHTEHCMBHA Tepanis, Wwo nepegbayana
eKcTpakopnoparnbHy AETOKCUKaL|ito, edheKTUBHY aHTbaKTepiarb-
Hy, IMyHO3aMiCHY Tepanito, MynbTUMOZANbHUNA Nigxig 4o aHecTe-
3i0N0riYHOro 3abe3neyeHHs Ta XipyprivHi BTpyYaHHs 415 caHaLli
0Cepe[KiB YPaKEHHs, Clipusina perpecy akTUBHOCTI CEMTUYHOTO
npovecy, Hopmanisauii MapkepiB cencucy Ta J1ll, ycyHeHHto 3a-
nanbHWUX 3MiH y 3arafnbHOMY aHaniai kpoBi. Kpim Toro, oTpumaHo
HeraTuBHi pe3ynbraTit 6akTepioNnoriYHOro JOCIAXEHHS KPOBI.

BucHoBKH

BkntoueHHst O KOMMIEKCHOI IHTEHCVBHOI Tepanii TSHKKOro
CEncucy y HOBOHAPOMKEHOI ANTUHU METOLIB EKCTpakoproparss-
HOI AieTOKCYKaLLT pa3oM i3 feeckanalliiHoto aHT1bakTepiansHOW
Ta iIMyHO3aMICHOIO Tepani€eto, IMOBIPHO, CrPUSIE MOKPALLEHHIO
pe3ynbTaTiB MikyBaHHS.

MepcnekTUBK NOAAABLUMX AOCAIAKEHb MONAraloTh Yy Npo-
[OBXKEHHI BWBYEHHS BMIMBY €KCTPAKOPNopanbHUX METOgIB
[eToKcMKaLi, 3okpema nnasmadepesy, Ha nepebir cencucy y
HOBOHAPOKEHNX. AKTyarnbHUM € TaKOX BUBYEHHS MO3UTUBHOTO
BMIMBY LIEHTPamNbHWX HerpoakcianbHUX Brnokag npy HEKPOTUHHO-
My EHTEPOKONITI HOBOHAPOMKEHUX Ha CTaH MIKpOLMPKyNALii Ta
60MbOBOrO CTPECY, LLO CNIPUSTAME LUMPLLOMY iX BUKOPUCTAHHKO
Ha paHHix cTagisax nepebiry 3aXxBOprOBaHHS (Nape3 KULLKIBHYKA,
abo cybineyc) i 3anobiratume po3BUTKy HeKpo3y Ta nepcpopadlii.
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