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PE3IOME

AxTtyanbHicTb. HOBeHinbHui igionatnyHmun aptput (KOIA) € reTeporeHHo rpynoto
XPOHIYHMX 3axBoOploBaHb cyrnobiB y AiTen, siki mMawoTb pi3HWUA nepebir Ta nporHos,
TOMY BOHM MPOAOBXYKOTb AOCHIAXYBaTUChb. Y NpeAcTaBfeHi YacTuHi AOCHiOXeHHs
BM3HA4YaBCsi BMICT po3ynmHHoro IL-17-peuentopa (TL-17R), IL-1 Ta y-iHTepdepoHy
B CupoBaTLi KpoBi ANs OUiHKM poni X cniBBiAHOWeEHb Ta koornepauii B nepebiry
3axBOpPIOBaHHA Npu pisHMXx cybeapiaHTax HOIA. Lle pactb MoxnuBicTb NporHo3yBatu
nodanbLUMii Nepebir 3axXBOPIOBaHHA Ta 06paTh NpaBuIbHY TAKTUKY MiKyBaHHS.

Meta po6oTM — BU3HAYEHHS BMICTy po3duHHoro IL-17-peuentopa, IL-1 Ta
y-iIHTEpdepoHy B cupoBaTLi KPOBi AN OUiHKM poni iX cniBBigHOWeEHb Ta koonepauii
B Nepebiry 3axBoptoBaHHsA Npu pi3Hux cybBapiaHTax tOIA.

Matepianu ta MeToau. [poBeaeHUii CTaTUCTUYHMI aHaMi3 iIMYHOMNOTYHOrO 0BCTEXEHHS,
SKe BKI0YArno OLiHKY BMICTY iHTepdepoHy-y, iHTepnerkiHy1p Ta peuentopa go IL-17
B CMpOBaTLi KpOBi 3a [Jornomorow 6GaraTopakTOpHOro KOPEnsiLinHoro Ta niHiiHoro
ancnepcHoro aHanisy gaHux. lNMpoBegeHun aHania megnyHoi gokymeHTauii 40 xBopux
Ha tOIA, aki npotarom 2017-2019 pp. nikyBanuch Ha kniHiyHil 6a3i kadpeapu negiatpii,
ANTSYMX iHDeKUinHUX XxBopob, iMyHornorii Ta anepronorii HauioHansHoro yHiBepcuteTy
OXOpOHW 340poB’a YkpaiHu imeHi INM.J1. Wynuka, HaykoBO-NpakTUYHOro LUEeHTpY AUTAYOi
peBmaronorii Ta TpaH3WTUBHOrO CynpoBody AiTen Ta nigniTkis 3 peBMaTU4HUMK
3axBoptoBaHHAMY [epxaBHOi yCTaHOBW «IHCTUTYT neaiaTpii, akywepcTsa i riHekonorii
imeHi akagemika O.M. Nyk’'saHoBoi HauioHanbHoi Akagemii MeguuHnx Hayk YKpaiHu».
Pesynbrati Ta ix o6roBopeHHsA. [poBeaeHuii aHania BMICTY nposananbHUX UMTo-
KiHiB y cupoBartui kpoBi xBopux Ha HOIA 3anexHo Big cyb6BapiaHTy nokasas, LU0 BMICT
IL-1B B cupoBatui kpoBi GyB 3Ha4HO nigBULLEHWUI nuwe npu cuctemHomy clOIA,
wo 6yno goctosipHo (p < 0,05) BuLe, Hixk npu iHwWKx FOIA. MigBULLEHHSA 1ioro BMICTY
BUsiIBNeHe y 2/3 nauieHTiB, npuyomy BiH ByB Buwe (p < 0,05) y nignitkie, NopiBHSHO
3 Aitbmu 4—12 pokiB.

Y xopi aHani3y 3anexHocTi Bif Biky HalBuLLi 3HaveHHs IL-17R 6ynu y cepepHiii BikoBil
rpyni. OTpumaHi AaHi cBig4aTb MPO KOMMEHCATOPHY UiHHICTb nigBuweHHs IL-17R
Ta 0fHOoYacHYy iHiliauilo 3ananbHWX i NpoTU3ananbHUX npoueciB Npu 3aroctpeHHi KOIA.
PiseHb IL-17R y cupoBarui kpoBi 6yB HanBMLUM GinbLuoto Mipoto y xBopux Ha nHOIA
Ta eHTe3uT elOIA, y uux rpynax Takox BiA3HayeHa Hainbinblua YacToTa BUSIBMEHHSI
nigeuweHHs IL-17R. AnanoriyHoi 3akoHomipHocTi npu clOIA He cnocTepiranu.
OTpuMaHi AaHi cBigyaTb NPO KOMNEHCATOPHY POrib MOro MiABULLEHHS Ta O4HOYACHO|
iHiLiaLii 3amanbHUX Ta npoTu3ananbHWX MpoueciB Npu akTUBHOMY 3ananbHOMY
npoueci Ha Tni OIA.

OuiHka CcniBBIOHOWEHHS CTUMYMIOYUX Ta iHriGyloUYMX LMTOKIHIB nokasana, LWo
y nauieHTiB 3 yBeiTom cniBeigHowweHHst IFN-y/IL-1B3 (4379,29 + 476,83) 6yno Buwum,
Hi>x npu iHwmx FOIA (Big 60,84 + 14,92 npu olOIA go 105,20 + 66,01 npu niOIA)
Ta IFN-y/IL-17R (4474,01 £ 3899,19 npotun 20,14 + 11,48 npu otOIA go 934,55 + 931,37
npu clOIA). 3poctaHHs cniBeigHoweHHs IL-1B/IL-17R 6yno xapakTepHe nuile
ans clOIA (34,12 + 26,17).

OpuwuriHanbHi 4oCnigpKeHHSs

453 Original research


https://doi.org/10.26565/2313-6693-2024-51-01
https://orcid.org/0000-0002-9782-9709
https://orcid.org/0000-0002-9782-9709
mailto:eoshljanskaja17@gmail.com
https://orcid.org/0000-0003-4320-8250
https://orcid.org/0000-0003-4320-8250
mailto:idzyublyk@ukr.net
https://orcid.org/0000-0001-5977-3620
https://orcid.org/0000-0001-5977-3620
mailto:goditismyhope@gmail.com
https://orcid.org/0000-0002-9782-9709
https://orcid.org/0000-0002-9782-9709
mailto:eoshljanskaja17@gmail.com
https://orcid.org/0000-0003-4320-8250
https://orcid.org/0000-0003-4320-8250
mailto:idzyublyk@ukr.net
https://orcid.org/0000-0001-5977-3620
https://orcid.org/0000-0001-5977-3620
mailto:buriakoleksandr1983@gmail.com
mailto:goditismyhope@gmail.com

BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa. ISSN 2313-2396 (Online)
Cepist MegnumHa. 2024. T. 32. Ne 4(51). C. 453-463 ISSN 2313-6693 (Print)
The Journal of V.N. Karazin Kharkiv National University.

Series Medicine. 2024;32(4(51)):453—463

BucHoBku. banaHC UMTOKIHIB BM3Hayae CNPsSIMOBAHICTb 3ananbHOro npouecy
npu HOIA. Hainbinbw Hecnpustnvea HasBHiCTb niasueHHs IL-1B/IL-17R. CnisBigHo-
weHHst IFN-y/IL-18 Ta IFN-y/IL-17R MoxHa po3rnsgatv Sk NOTeHUiiHi Mapkepu
yBeiTy Ta IL-1p/IL-17R — clOIA.

AAS LUTYBAHHS:

OuwnsHebka O.A., A3t6nuk I.B., Menanuyk H.A. Bnnue iHTepneiikiHy-17 Ha nepeoir loBEHINbHWX igionaTu4HMX apTpuTIB.
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Key words: ABSTRACT

rchildren, juvenile arthritis, course, Background. Juvenile idiopathic arthritis (JIA) is a heterogeneous group of chronic
interleukin-17, inflammation, joints. joint diseases in children who have different course and prognosis, so they continue
to be investigated. In the presented part of the study, the content of soluble IL-17-
retseptoru, IL-1 and y-interferon in blood serum was determined to assess the role of
their ratios and cooperation in the course of the disease in various subvariants
of JIA. This will make it possible to predict the further course of the disease and choose
Melanchuk Nadiya Adamivna the right treatment tactics.
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Results. The analysis of the content of pro-inflammatory cytokines in the blood serum
of patients with JIA, depending on the subvariant, showed that the content of IL-1B
in the blood serum was significantly increased only in sJIA, which was significantly
(p < 0.05) higher than in other JIA. An increase in its content was found in 2/3 of patients,
and it was also higher (p < 0.05) in teenagers compared to children aged 4-12 years.
And when analyzing depending on age, the highest values of IL-17R were in the
middle age group. The obtained data indicate the compensatory value of the increase
of IL-17R and the simultaneous initiation of inflammatory and anti-inflammatory
processes in the exacerbation of JIA.

The level of IL-17R in blood serum was the highest to a greater extent in patients
with pJIA and eJlA, in these groups the highest frequency of detection of increased
IL-17R was also noted. A similar regularity was not observed in sJIA. The obtained
data indicate the compensatory role of its increase and the simultaneous initiation of
inflammatory and anti-inflammatory processes during an active inflammatory process
against the background of JIA.

The assessment of the ratio of stimulating and inhibitory cytokines showed that in
patients with uveitis the ratio of IFN-y/IL-1B (4379.29 + 476.83) was higher than in
other JIA (from 60.84 + 14.92 in oJIA to 105 .20 + 66.01 in pJIA) and IFN-y/IL-17R
(4474.01 + 3899.19 vs. 20.14 + 11.48 in pJIA to 934.55 + 931.37 in sJIA). An increase
in the IL-1B/IL-17R ratio was characteristic only for sUIA (34.12 + 26.17).

Conclusions. The balance of cytokines determines the directionality of the inflamma-
tory process in JIA. The most unfavorable is the presence of increased IL-1B/IL-17R.
The ratio of IFN-y/IL-1B and IFN-y/IL-17R can be considered as potential markers
of uveitis and IL-1p/IL-17R — cJIA.
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BCTYN INTRODUCTION

BigTopni, sk y 1993 poui 6yB BUHangeHun uen romo- Since this homology to T-cell tropic cytokine viruses
NOriYHMIA i3 TponHMMu Jo T-kniTMH Bipycamu UMTOKIH, was invented in 1993, the era of studying the role of
posno4vanacs epa BUBYEHHS poni iHTepnenkiHy-17 (1J1-17)  interleukin-17 (IL-17) in various physiological and patho-
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B Pi3HOMaHITHUX pisdionoriyHmMx Ta naTonoridyHmMx npoe-
cax B opraHiami noguHu. Micna BigkputTa cybnonynsauii
CUHTEe3ytouMx 1noro  T-nimcoumnTiB — Tak 3BaHUX
T-xennepiB-17 (Th17) — po3ymiHHA BNacTMBOCTEN LbOro
LUUTOKIHY OTPMMarno 3Ha4YHWUI NoAdarnbLUNi PO3BUTOK.

MonekynspHuin aHania nokasas, wo I/1-17 He cxo-
XU 3a OyOoBOK 3 HWMMW BiAOMUMW  LUTOKIHAMWU,
OCKIINbKWN XapakTepuayeTbCs HE3BMYANHOIO CKNag4acTo
CTPYKTYPOIO LIMCTETHOBOIO By3na. 3peLutoto bynu BigkpuTi
e Kinbka UWMTOKIHIB, CTPYKTYpHO noAibHi Jo neplioro
BUHanaeHoro iHTepnerikiy-17A(IJ1-17A). Yci ui mone-
Kynu Oynu 3rpynoBaHi B cimenctso IJ1-17, sike Bkntoyae
wictb yneHiB Big J1-17A pgo iHTepnerikiHy-17F (IN-17F).
IJ1-17A ta IJ1-17F mMoxyTb yTBOpOBaTUM K roMogumMepu,
Tak i retepogumepun (IN1-17A/F), Tomi siK iHTEpnewkiH-
17B(1N-17B), inTepneinkiH-17C (1/1-17C), iHTepneikiH-17D
(1-17D) Ta iHTepnenkiH-17E (J1-17E) icHyloTb nuwe
B romognmMepHoMy cTaHi [2, 11].

AktusoBaHi Th17 npogykytotb IN1-17A, JT17F, iHTep-
nenkiH-21(1N-21), iHTepnenkin-22(1/1-22) i rpaHyno-
unTapHo-MakpodparanbHuin  cpaktop pocty (GM-CSF).
BogHouyac Th17 ekcnpecyoTb peuentop Ans iHTep-
nenkiHy-23  (J1-23) (IL-23R), skun 38’'A3ye 1J1-23,
HeoOXigHWMIA Ons  BWXMBaAHHA Ta nponidepauii  uiel
cybnonynsuii nimcounTie. CcopmynboBaHUIA ni3Hile
TepMmiH «Bicb J1-23/IJ1-17» nigkpecnioe 3anexHicTb
cuHTesy I1-17 Big iHgykuii nimdoumnTis nig BAAMBOM
I1-23 [5]. 3rigHo 3 oHoBneHoto napagurmoto Th1/Th2,
Tregs Ta Th17 gudepeHuiloloTbca B NEBHOMY LIMTOKIHO-
BOMY cepegoBuui. Ona andepeHuiadii knituHn B Th17
HeobxiaHa HasABHICTb Y HbOMY dhakTopa poCTy MNyXMUHU-f3,
IJ1-6 Ta 1J1-21, TOogi Sk cam no cobi pakTop pocTy NyXNuHW-B
npurHidvye possutok Th17, i iHiditoe Ti audepeHuiadito
perynatopHuii T-nimcdoumnt (Tregs). Ak Bigomo, HaiBHi
CD4+T-nimcount MOXYTb AMepeHLiloBaTUCA B NaTto-
reHHun abo HenatoreHHU deHoTnn Th17 3anexHo
BiJ MPUCYTHOCTI B X MIKPOOTOYEHHI NEeBHOro nigTuny
dakTopa pocty nyxnuHu-p. 3a HasBHOCTI (hakTopa
pocty nyxnuHu-B1 Ta IJ1-6 Th17 3gaTHi cuHTesyBaTu
IJ1-17, ane He MOXyTb BMKIUKATX aBTOIMYHHY MaTonorito
(anst uporo HeobxigHa kocTumynsauia I11-23). Ha BigmiHy
Big uUboro, nig Aieo aktopa pocTty NyxXNuHK-B3
3 IJ1-6 Th17 npoBOKylOTb aBTOIMyHHe 3ananeHHs [1].
CborogHi igeHTMdikoBaHa LWe ogHa nigrpyna peryns-
TopHux Th17 (rTh17) 3 ekcnpecieto npoTusananbHOro
uutokiHy 1J1-10, ki BuMHaWgeHi npu  aBTOIMYHHUX
3aXBOPIOBAHHSIX, i 3YMOBMIOIOTb MOXIMBICTb PO3BUTKY
y Th17 i npotnsananeHux Bnactusocten [5]. Kpim Toro,
npotu3ananbHUin  eqeKkT AOoCAracTbCA NpU  3BOPOTHIN
aundpepeHuiadii Treg y dpeHotun Th17 3a ymoBM iX iHOYKUiT
FoxP3, Takox Th17 moxyTb HabyBaTu ¢hyHKUiOHANbHNX
XapakTepucTuk knituH Th1, cuHTesyoun iHTepdepoH-y.

HewopaBHo Gyno nokasaHo, wo kpim Th17, 1J1-17
TaKOX MOXE BUPOOMATUCS iHWMMU KNiTUHAMW: LIMTOTOK-
cuyHUMK T-nimcpoumTamm, yST-KNITUHAMW, BPOMKEHUMMU
nimdpoigHumun knitmHamm-3 (ILC3), iHBapiaHTHUMKU Npu-
pooHumu  T-kinepamu (iNKT), npvpogHumun kunepa-
mu (NK), HerTpodinamu, makpodaramu [5]. o Toro x
nesHi pisHoBuan IJ1-17 cuHTE3yloTbCA | HEeIMyHHUMU
knitnHamu: II1-17B — enitenioyntaMmm  LLUNYHKOBO-KMLLI-
KOBOrO TpakTy Ta KMiTMHaMU MigwWwnyHKoBOI 3anosu,
IN-17D - wmioyutamm Ta eniteniountamu, J1-17E —
Ty4HUMKU  KniTuHamu, N-17C  —  knitTuHammn  TMUMyca
Ta cenesiHku [10].

logical processes in the human body has begun.
After the discovery of a subpopulation of T-lymphocytes
synthesizing it — the so-called T-khelperiv-17 (Th17) —
the understanding of the properties of this cytokine
received a significant further impetus.

Molecular analysis showed that the IL-17 is not similar
in structure to other known cytokines, since it is charac-
terized by an unusual folded structure of the cysteine
node, in the end several more cytokines were discovered,
structurally similar to the first invented interleykinu-17A
(IL-17A). All these molecules were grouped into the
IL-17 family, which includes six members from IL-17A
to interleykinu-17F (IL-17F). IL-17A and IL-17F can form
both homodimers and heterodimers (IL-17A/F), while
interleykinu-17B  (IL-17B), interleykinu-17C (IL-17C),
interleykinu-17D (IL-17D) and interleykinu-17E (IL-17E)
exist only in the homodimeric state [2, 11].

Activated Th17 produces IL-17A, IL17F, interleukin-21
(IL-21), interleukin-22 (IL-22), and granulocyte-macro-
phage growth factor (GM-CSF). At the same time, Th17
expresses the receptor for interleukin-23 (IL-23) (IL-23R),
which binds the IL-23 necessary for the survival and
proliferation of this subpopulation of lymphocytes.
The term «IL-23/IL-17 axis» formulated later emphasizes
the dependence of IL-17 synthesis on the induction of
lymphocytes under the influence of IL-23 [5]. According
to the updated Th1/Th2 paradigm, Tregs and Th17
differentiate in a specific cytokine environment. To diffe-
rentiate a cell in Th17, it is necessary to have a tumor
growth factor — B, IL-6 and IL-21, while the tumor growth
factor itself — B inhibits the development of Th17 and
initiates its differentiation regulatory T-lymphocyte (Tregs).
As is known, naive CD4+ T-lymphocytes can differen-
tiate into pathogenic or non-pathogenic phenotype Th17
depending on the presence in their microenvironment of
a certain subtype of tumor growth factor-p. In the pre-
sence of a tumor growth factor, 1 and IL-6 Th17 are
able to synthesize IL-17, but cannot cause autoimmune
pathology (this requires IL-23 costimulation). In contrast,
under the influence of tumor growth factor, B3 of the
Th17 IL-6 provoke autoimmune inflammation [1]. Today,
another subgroup of regulatory Th17 (rTh17) has been
identified with the expression of the anti-inflammatory
cytokine IL-10, which are invented in autoimmune
diseases, and determine the possibility of development
of Th17 and anti-inflammatory properties [5]. In addition,
the anti-inflammatory effect is achieved by the reverse
differentiation of Treg into the Th17 phenotype, provided
they are induced by FoxP3, and Th17 can acquire
the functional characteristics of Th1 cells by synthe-
sizing interferon-y.

It has recently been shown that, in addition to Th17,
IL-17 can also be produced by other cells: cytotoxic
T-lymphocytes, y8 T-cells, innate lymphoid cells-3 (ILC3),
invariant natural T-killers (iINKT), natural killers (NK),
neutrophils, macrophages [5]. In addition, certain types
of IL-17 are synthesized by non-immune cells: IL-17V —
epitheliocytes of the gastrointestinal tract and pancreatic
cells, IL-17D — myocytes and epitheliocytes, IL-17Ye —
mast cells, IL-17S — cells of the thymus and spleen [10].

Biological effects IL-17 mediated by its binding to the
IL-17 receptor (IL-17R) [6]. Five receptors for IL-17
have been identified, all containing a common part of
SEFIR (SEF/IL-17R), which binds to the Act1 adapter,
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BionorivyHi edpektn 1J1-17 onocepegkoBaHi 3B’A3y-
BaHHAM Moro 3 peuentopom o I1-17 (IL-17R) [6].
loeHTudikoBaHo nM’'aTb peuentopie anga J1-17, yci BoHu
MiCTATb cninbHy 4YactuHy SEFIR (SEF/IL-17R), ska
3B’A3yeTbCs 3 agantepom Actl1, gani 3 ybikBiTuHom E3,
nicns 4oro BioOyBaeTbCcsl pekpyTyBaHHsi cpakTtopa 6 [2].
Micna 3B’A3yBaHHa niraHQy peuenTtopu go I/1-17 yTBO-
ploloTb AMMepW, 3a BUHATKOM peuenTtopa 1J1-17D (CD93).
N-17A/A, 1N-17A/F ta UI-17F/F mMoxyTb iHOyKyBaTh
ytBopeHHs [J1-177RA/RC T1a IJ1-17RC/RC. Kpim TorO,
I1-17A/A 3B’a3ye 1J1-17RA/RD. YTBOpeHHs1 OnMepiB pe-
uenTopiB iHAYKye TpaHcaykuito curHany [11]. IJ1-17 Ta
IJ1-17F nepegatoTb curHanm Yyepes cninbHui peuentop [1].

BigpisHseTbca npodinbk ekcnpecii  peuenTtopis 4o
pisHux IJ1-17 B TkaHuHax opraHiamy ntoguHu: IL-17RC
NnepeBaXkHO EKCMNPecyeTbCsl B eniTenianbHUX KniTuHax
nepeaMixypoBoi 3ano3w, Hupok i cyrnobis, IL-17RA —
Ha reMonoeTUYHMX KNiTUHax, gibpobnactax, ocTeoknac-
Tax, ocTeobnactax, MoOHouMTax Ta cuHoBioumTax [5].
PisHnin posnogin peuenTopiB y TKaHMHax Ta pisHa
acpiHHiCTb  3B’sI3yBaHHA  KOXHOI cyboauHuui  niraHay
3abe3neyye TkaHMHocNeLudivHy nepeaady curHany.

OcHoBHa disionoriyHa akTuBHiCcTb 1J1-17A, HanGinbL
BMBYEHOrO npeacTtaBHuka cimenctea IJ1-17, nonsrae
B NpoTuiHdekuinHomy [5]. I/1-17 gie B opraHiami yacTiwe
K Mpo3ananbHUN UWUTOKIH, SKWA MOXe iHAyKyBaTu
BMBINIbHEHHSI NEBHUX XxeMmokiHiB (CXCL1, -5, -8, -9 i -10
i CCL2 i -20), dakTopiB rpaHynomnoesy (KOnoHiecTumy-
nounii haktop rpaHynouuTis), unTokiHie (IJ1-6, dakTop
Hekpo3y nyxnuH Ta IJ1-1), iHaOyKkyBaTh OEHAPUTHI KNITUHN
i MOHOLMTW, CTUMYNIOBATU OCTEOKINAcTW, aKTUBI3yBaTu
MaTPUKCHI MeTanonpoTteiHasn i aHTUMIKpOOHI nenTnan
Me3eHXiManbHux KniTuH. Lle npu3BoguMTb OO0 Hakonu-
YeHHs1 HeUTpodiniB i MOHOUMUTIB Y TKaHWHI Ta MOB’A3ye
BPOMKEHWU | aganTuBHuM iMyHiTeT [8]. Makpodharn Ta
HenTpoinn CcuHTE3yTb b-AedeH3nHW, ninokaniHu,
6inkn S100, nakTodepuHn Ta pereHepytodi Ginku, Lo
HeoOXiQHO Anst ni3Mcy naToreHiB i pemMoaentoBaHHS
3ananeHux TkaHuH [10].

MiweHamn 1J1-17 € He TinbkM iIMyHHI KNiTWUHW, ane
M enitenianbHi, eHgoTenianbHi Ta iHWI CTpOManbHi
KniTHKM (pibpobnactu, octeobnactv, XxoHApoOUWUTU Ta
cuHosiounTn) [1]. Y 1999 p. 6yno Bu3HaveHo, wo IM1-17
30aTHUM CTUMYMIOBATM KepaTUHOUMTU, AudepeHuiauito
OEHOPUTHUX KNiTWH, nponicdepauito B-nimdouunTie, wo
CuUHTesyloTb aBToaHTuTina [10]. AkTuBauis HenTpo-
inis 111-17 npuaBognTb 00 BUPOBNEHHS LMTOTOKCUYHNX
MefiaTopiB, TakuMX $SK BiNbHi KWCHEBi pagvkann Ta
enacrasa, WO MNPM3BOAMTb OO0 MNOLUKOMXKEHHS TKaHWH
i TakoX iHOYKYe aBTOo3ananeHHsa [6]. TpaHcaykuis cur-
Hany Big I[1-17A go agposoro daktopa NF-kB He Tinbku
cnpuse cuHTesy I1-1, ane “ BogHOYaC aKTUBYE LMKN
3BOPOTHOIO 3B’sI3KY, LLIO MPUMUHSIE HAAMIPHY akTuBaLilo
kackagy NF-kB [10]. MNpote edektn I1-17 HegocTaTHi
ONs nepcucTeHuil 3ananbHOi  Bignosigi, And Uboro
BKIMOYAOTBCA CUHEPriYHi UWUTOKIHW, B MepLlly 4epry,
aKkTop HeKpo3y MyXNMHW Ta iHTeprnenkiH-1B, Tomy
BMBYEHHS X B3aEMOZIT € BKpaW LiKaBUM NUTAHHSIM.

[eHeTWYHi gocnigyKeHHs nokasanu, Lo CiM anenbHuX
BapiaHTiB reHiB cimencrtea I/1-17 manu 3HaudHi 3B’S3KM
3 pY3NKOM po3BUTKY 18 3axBopioBaHb MOAWHU, 3 HUX
4 BapiaHTn (IN-17A rs2275913, I11-17A rs8193037,
IJ1-17F rs1889570, IJ1-17F rs763780) 6ynu HawnbinbLu
TICHO MOB’A3aHi 3i CXUMbHICTIO OO 6 3axBOpHBaHb

then to ubiquitin E3, after which factor 6 is recruited [2].
After ligand binding, receptors for IL-17 form dimers,
with the exception of the IL-17D receptor (CD93).
IL-17A/A, IL-17A/F and IL-17F/F can induce the
formation of IL-17RA/RC and IL-17RC/RC. In addition,
IL-17A/A binds the IL-17RA/RD. The formation of recep-
tor dimers induces signal transduction [11]. IL-17 and
IL-17F transmit signals through a common receptor [1].

The expression profile of receptors for various IL-17 in
the tissues of the human body differs: IL-17RC is mainly
expressed in epithelial cells of the prostate gland,
kidneys and joints, IL-17RA on hematopoietic cells, fibro-
blasts, osteoclasts, osteoblasts, monocytes and syno-
viocytes [5]. Different distribution of receptors in tissues
and different binding affinity of each ligand subunit
provides tissue-specific signal transmission.

The main physiological activity of IL-17A, the most
studied representative of the IL-17 family, is anti-
infective [5]. IL-17 acts in the body more often as a pro-
inflammatory cytokine, which can induce the release of
certain chemokines (CXCL1, -5, -8, -9 and -10 and CCL2
and -20), granulopoiesis factors (granulocyte colony-
stimulating factor), cytokines (IL-6, tumor necrosis factor
and IL-1), induce dendritic cells and monocytes, stimu-
late osteoclasts, activate matrix metalloproteinases
and antimicrobial peptides of mesenchymal cells.
This leads to the accumulation of neutrophils and
monocytes in the tissue and binds innate and adaptive
immunity [8]. Macrophages and neutrophils synthesize
b-defensins, lipocalins, S100 proteins, lactoferrin and
regenerating proteins, which is necessary for pathogen
lysis and remodeling of inflamed tissues [10].

The targets of IL-17 are not only immune cells, but
also epithelial, endothelial and other stromal cells (fibro-
blasts, osteoblasts, chondrocytes and synoviocytes) [1].
1999 was marked by the discovery that IL-17 is able to
stimulate keratinocytes, differentiation of dendritic cells,
proliferation of B-lymphocytes synthesizing autoanti-
bodies [10]. Activation of neutrophils IL-17 leads to the
production of cytotoxic mediators, such as free oxygen
radicals and elastase, which leads to tissue damage
and also induces autoinflammation [6]. Transduction
of the signal from the IL-17A to the NF-kB nuclear
factor not only promotes IL-1 synthesis, but at the same
time activates the feedback cycle, which stops the
excessive activation of the NF-kB cascade [10]. However,
the effects of IL-17 are insufficient for the persistence
of the inflammatory response, for this synergistic
cytokines are included, primarily tumor necrosis factor
and interleukin-1B, so the study of their interaction is
an extremely interesting question.

Genetic studies have shown that seven allelic
variants of the genes of the IL-17 family had significant
associations with the risk of developing 18 human
diseases, of which 4 variants (IL-17A rs2275913, IL-17A
rs8193037, IL-17F rs1889570, IL-17F rs763780) were
most densely associated with predisposition to 6 human
diseases, including rheumatoid arthritis [9]. Features of
the IL-17S and -D receptor genes did not demonstrate
a causal effect on the development of autoimmune
diseases, while the allelic polymorphism of the IL-17A
receptor gene was associated with an increased risk
of their development [3]. There is also a connection
between the features of IL-23 receptor genes with the
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noanHN, 30Kpema, 3 peBmaToigHum aptputoMm  [9].
OcobnueocTi reHie peuentopiB go J1-17C Tta -D He
NPOAEMOHCTPYBaNM MPUYMHHOIO BMAIMBY Ha pPO3BUTOK
aBTOIMyHHMX XBOpOO, Todi K anenbHUin nonimopaiam
reHa peuentopa go IJ1-17A acouitoBaBca 3 NigBULLEHUM
pusmMkom ix po3suTky [3]. Takox BUABMEHUA 3B’A30K
MiXk ocobnmBocTsMK reHiB peuentopa go 1J1-23 3 Busie-
neHHam HLA-B27 y nauieHTiB 3 ncopiaTudHUM apT-
putom [11]. TeHeTUYHi [ochimpKEHHA cBiguunuM i npo
TicHUM 3B’A30K Mk anensmu 7488A/G i 7383A/G reHa
IJT-17F 3 BMCOKMM pU3UKOM PO3BUTKY TSXKKUX popm
toBeHiNbHoro igionatuyHoro aptputy (KOIA) [5].

Ha ocHoBi 3a3Ha4yeHuX OocCnidXeHb, SIKi nokasanu
ponb Bici 1]1-23/I11-17 y natoreHesi tOIA, 6ynu nposeaeHi
KNiHiYHI gocnigXeHHA AN ouiHkn edekty aHTu-1J1-23-
iMyHOGionoriyHMX npenapatiB y nikyBaHHi LbOro 3a-
XBOpIOBaHHSA. 30Kkpema, [oBedeHO, Lo YycTekiHymab
(nogcbke MOHOKMOHaNbHE aHTUTINO, sike Grokye cyb6-
oguHuuyto p40 IN1-12 ta IJ1-23, 3anobiratoun ix 3B’s13y-
BaHHIO 3 MeMOpaHHMMK peuenTopamu) edeKTUBHUIA
npu ncopiasi, ncopiatTu4HoMy apTpuTi i xBopobi KpoHa
y popocnux [2]. CborogHi y [OpOCnMX 3apeecTpoBaHi
BXe pJekinbka 6nokatopis I/1-23 (ycTtekiHymab, rysenb-
KiHymab, Tungpakisymab, pusaHkisymab) npu ncopia-
TUYHOMY apTpuTi, Ta Onokartopis IJ1-17 Ta Woro
peuenTopiB (cekykiHymab, ikcekisaymab, Gpoganymab)
npy ncopiaTMyHOMYy apTpuTi Ta crnoHgunoapTputi [2].
OocnipxeHHa JUNIPER y piten nokasano, wo ceky-
KiHymab MOXHa YCnilUHO BWKOPWCTOBYBATW y AiTEN npwu
ncopiaTM4HOMY apTpuTi Ta EHTe3UT-apTPUTi, OCKIMNbKK
MOro 3acTocyBaHHS MPUBOAMIO [0 LWBWAKOMO MoKpa-
WEeHHA CTaHy npwW apTpuTi, AaKTUNITi | eHTeswuTi,
3MEHLLUEHHS PpU3UKy cnanaxiB xBopobwu. 3a 1ioro
pesynstratamu cekykiHymab cxsaneHun sik FDA, Tak
i EMA ons ix nikyBaHHs [5].

[oBeageHo, WO reHeTUYHO BUCOKE CniBBiAHOLUEHHS
IL-17A/IL-17RA Moxe 36inblWnTi pu3nK peBmMaToigHOro
apTpuTy Yy [OOpOCnuX, MOKa3aHo BMMAMB Uiel NaHKu
Ha akTuBauilo  HecneuudiyHoi iIMyHHOI  BignoBigj
Ta 3pocTtaHHs BMmicTy I11-17 y kposi giten 3 HOIA [5, 7],
BioMibYeHa ponb nonspusadii cybnonynsauii perynsitop-
HUX KniTH npu cuctemHomy HOIA (ctOIA) nig Bnnneom
HagmipHoi kinbkocTi IJ1-17 [12, 13], npoTe ouiHKka BMICTY
peuentopa go -1 ta mMoxnuBocTen 1noro koonepadii
i3 iHWMMKM nposananbHUMK uuTokiHamu npu KOIA we
He nposoaunacs.

MeTta po60oTM — BM3HAYEHHS BMICTY PO34YMHHOIO
IL-17-peuenTopa, IL-1 Ta y-iHTepdepoHy B cupoBaTLi
KpOBi ONs OUiHKM poni iX crniBBigHOLWEHb Ta Koonepauii
B nNepebiry 3axBoptoBaHHs Npu pisHnx cybsapiaHTax FOIA.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

Mpotsarom 2017—-2019 pp. Ha kNiHiYHIn 6asi kadeapwn
negiatpii, OUTAYMX iHeEKUInHMX xBOpPOo6, iMyHonorii
Ta anepronorii HauioHanbHOro yHIBEPCUTETY OXOPOHMU
3gopoB’st  Ykpainm imeni  MM.J1.  Wynmka, Haykoso-
NPaKkTUYHOrO LEHTPY OUTSYOI PEBMATOMNOrii Ta TOKCUKO-
iHbekUiiHOT  anTAYoi  Ta  nigniTKOBOI  pecnipaTopHOi
3axBoptoBaHocTi  [lepkaBHOi  ycTaHoBM  «lHCTUTYT
negiatpii, akywepcTtBa i riHekonorii iMeHi akagemika
O.M. Jlyk'sHoBoi HauioHanbHOi akagemii MeguyHux
Hayk YkpaiHu» obcTexeHo 40 XBOpWMX Ha HBEHINbHWUM

detection of HLA-B27 in patients with psoriatic
arthritis [11]. Genetic studies also showed a tight
relationship between the alleles of the 7488A/G and
7383A/G gene IL-17F with a high risk of developing
severe forms of juvenile idiopathic arthritis (JIA) [5].

Based on these studies, which showed the role of
the IL-23/IL-17 axis in the pathogenesis of JIA,
clinical studies were conducted to assess the effect of
anti-IL-23-imunobiologichnikh drugs in the treatment
of this disease. In particular, ustekinumab (a human
monoclonal antibody that blocks the subunit p40 IL-12
and [L-23, preventing their binding to membrane
receptors) has been proven to be effective in psoriasis,
psoriatic arthritis and Crohn’s disease in adults [2]. Today,
several IL-23 blockers (ustekinumab, guzelkinumaab,
tildrakizumab, rizankizumab) for psoriatic arthritis
and IL-17 blockers and its receptors (secukinumab,
ixekizumab, brodalumab) for psoriatic arthritis and
spondyloarthritis  have already been registered in
adults [2]. The JUNIPER study in children showed
that secukinumab can be successfully used in children
with psoriatic arthritis and enthesitis arthritis, since its
use led to a rapid improvement in arthritis, dactylitis
and enthesitis, reducing the risk of outbreaks of the
disease. According to its results, secukinumab is
approved by both FDA and EMA for their treatment [5].

It is proved that a genetically high IL-17A/IL-17RA
ratio can increase the risk of rheumatoid arthritis in
adults, the influence of this link on the activation of
a nonspecific immune response and an increase in the
blood IL-17 content of children with JIA is shown [5, 7],
the role of polarization of subpopulations of regulatory
cells in systemic JIA is noted (sJIA) under the influence
of an excessive amount of IL-17 [12, 13], however,
the content of the IL-1 receptor and the possibilities of
its cooperation with other pro-inflammatory cytokines
in JIA have not yet been evaluated.

Objective — determination of the content of soluble
IL-17-retseptoru, IL-1 and y-interferon in blood serum
to assess the role of their ratios and cooperation in the
course of the disease in various subvariants of JIA.

MATERIALS AND METHODS

During 2017-2019 40 patients with JIA were
examined at the clinical base of the Department of
Pediatrics, Pediatric Infectious Diseases, Immunology
and Allergology of the P.L. Shupyk National HealthCare
University of Ukraine. The clinical study was conducted
with the permission of the Ethical Commission on Ethics
of the of the P.L. Shupyk National HealthCare University
of Ukraine (dated 20.11.2017).

All children underwent a general clinical examination,
immunological examination which included an assess-
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inionatnyHmin aptput. KniHiyHe gocnimkeHHs Gyno npo-
BeJeHe 3 [03BOfly €TUYHOI KOMICii 3 nuUTaHb €TUKU
HauioHanbHOro  yHiBepcuTeTy  OXOPOHW  3[40pOB’A
Ykpainu imeni M.J1. Wynwuka. (Big 20.11.2017 p.).

Bcim pitam npoBegeHe 3aranbHoOKMiHiYHE 06CTe-
XKEHHS1, iIMyHOMNOriYHe 0BCTEXEHHS, siKe BKIOYAno OLiHKY
BMIiCTY iHTepdepoHy-y, iHTepnenkiHy1 Ta peuenTtopa
o IJ1-17 y cuposarui kpoBi.

lMpo3ananbHi UMTOKIHM Y cupoBaTLi KPOBi BU3HaYeHi
3a [J0MOMOrol MeTody CeHABiY-BapiaHTy 3B’s13aHOr0
iIMyHOCOpPOEHTHOrO TECTY.

CratuctnyHa obpobka OTpMMaHuX pesynsraTiB npo-
BedeHa 3a gonomoroto naketa nporpam Microsoft Exel
3 BUKOPUCTaHHAM GaratoakToOpHOro KOpensuiiHoro
Ta NiHiHOro AMCNepcHOro MeToiB aHaniay.

PE3YABTATU TA iX OBFOBOPEHHS

OcHoBHa KMiHIYHa xapakTepuctvka 0oBCTEXeHNX
xBopux Ha HOIA HaBeaeHa B Tabnumui 1.

ment of the content of interferon-y, interleukin1p and
a receptor for IL-17 in blood serum.

Serum proinflammatory cytokines are determined
by the sandwich variant method of the bound immuno-
sorbent test.

Statistical processing of the obtained results was
carried out using the Microsoft Exel software package
using multi-factor correlation and linear disperse
analysis methods.

RESULTS AND DISCUSSION

The main clinical characteristics of the examined
patients with JIA are given in Table 1.

Tabnuusa 1. KniHiuHa xapaktepucTuka obctexeHnx nauieHTis 3 FOIA
Table 1. Clinical characteristics of examined patients with JIA

KinbkicTb xBOpux M+SD
KniniuHi ocobnueocri / Clinical features Number of patients, '/ K
n (%) (paHr / rank)
Cratb / Gender [Lisyatka / female 72,5
Xnonyuku / male 27,5
Bik / Age 9,86 (2-17)
TpuBanicTb xBopobu
Duration of illness 421 (0-13)
Cy6BapiaHT HOIA OniroaptpuT (otOIA) / Oligoarthritis (0JIA) 27,5
Subvariant JIA CeponoautusHuii noniaptpuT (NFOIA Pd+) 5
Seropositive polyarthritis (pJIA RF+)
CepoHeraTtusHuii noniaptput (NFOIA P®-) 375
Seronegative polyarthritis (pJIA RF+) ’
Cuctemnun (ctOIA) / Systemic arthritis (sJIA) 15
ExTesnT-apTputn (etOIA) / enthesitic arthritis (eJIA) 12,5
Mcopiatnynun aptpuTt (NcA) / Psoriatic arthritis (PsA) 2,5
Komop6igHicTb / Comorbidity | YeeiT / uveitis 12,5
3aTpuMka pocTty / growth retardation 12,5
dyHKUioOHanbHa HegocTaTHicTb / growth retardation 80 1,55 (0-3)
TlikyBaHHs / Treatment CucTeMHi rniokokopTukocTepoign (clK) 30
Systemic glucocorticosteroids (SGCs)
IHTpaapTMKynspHi rnokokopTukoiam (ialK) 50
intra-articular corticosteroid (IAST)
MeTtoTpekcat / Methotrexate 82,5
IHWi 6a3oBoi xBOpO6O-MoandiKkyBanbHoi Tepanii (BXMT) 225
other basic disease-modifying therapy (dmts) ’
HectepoigHi npotusanansHi npenapatu (HM3M1) 55
Nonsteroidal anti-inflammatory drugs (NSAIDs)
IHriGiTopn cbakTopa Hekposy nyxnuH (IPHIT) 55
Tumor necrosis factor inhibitors (TNF inhibitor)
IHTepnevikiH-6 (ilN-6) / Interleukin-6 (ilL-6) 22,5

[poaHanisoBaHO BMICT AOCRiAXyBaHUX npo3ananb-
HUX UWUTOKIHIB y cupoBaTui KpoBi xBopux Ha HOIA
3anexHo Big Biky (Tabn. 2). Hameuwi 3HayeHHs IL-17R
Oynu y cepefHin BikoBin rpyni. OTpumaHi gaHi ceigyatb

Analyzed the content of studied proinflammatory
cytokines in the serum of patients with JIA depending
on age (Table 2). The highest IL-17R values were in the
middle age group. The obtained data indicate the
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Npo KOMMEeHcaTopHy UiHHICTb nigBuweHHa IL-17R Ta
OfHOYacHy iHiliauilo 3ananbHUX i
npouecis npu 3aroctperHi FOIA.

npoTtusananbHuUX

compensatory value of increasing IL-17R and the
simultaneous initiation of inflammatory and anti-inflamma-
tory processes during exacerbation of JIA.

Ta6nuus 2. BmicT npo3ananbHux umTokiHie IL-1B, IL-17R, IFN-y y xBopux Ha FKOIA 3anexHo Bif Biky
Table 2. The content of pro-inflammatory cytokines IL-18, IL-17R, IFN-y in patients with JIA depending on age

0 y 3HayeHHs nokasHvKa y BiAMNoBigHIN BIKOBIW rpyni Bci xBop Ha FOIA HopmanbHi
Inoc;(i?:::':rk’ n;r:\:lj_-l The value of the indicator in the corresponding age group All JIA 3Ha4YeHHs
e 1-3 p. (1=6) 4 12p (n=19) [13-17 p. (n=15) (n=40) Normal values
ate.ariau. nrfwn 10,75+2,89 6,69+0,86 16,6948,32* 10,91%3,16
IL-1p absolute value pg/mL 0-5.0
% nigBsuLLL. 3Hau. e
incraased value pa/mL 4 (66,6) 12 (63,15) 11 (73,33) 29 (72,5)
abe.aHay. nrfwn 84,7650,61  |1849836,4+176751|35153,46+28455 | 890990,83+840350
absolute value pg/mL
IL-17R % o 23,8 97,9
o NiABWLL,. 3HaY. .
increased value pg/mL 2(33.3) 6(31.57) 9 (60) 17 (42,5)
abe.ariau. nrfwn 1239,143+533,87** |  1933+1504,44 656,5+295,4 1364,8+736
absolute value pg/mL
PNy % nigBuLL. 3HaY 0-50,0
0 . .
inoreasad vale pgiL 6 (100) 19 (100) 15 (100) 40 (100)
lMpumimku:

*pi3HULA BipOrigHa y NOPIBHSAHHI 3 MOKa3HUKOM AiTel CepeaHbOoro BiKy;

**Pi3HnuA BiporigHa y NOPIBHSAHHI 3 MOKa3HUKOM Y MiAniTKiB.
Notes:

*significant difference compared to middle-aged children;

**significant difference compared to adolescents.

[NpoBegeHun aHani3 BMICTYy npo3ananbHUX LUTOKIHIB
y cupoBatui kpoBi xBopux Ha HOIA 3anexHo Big cy6-
BapiaHTy (Tabn. 3) nokasas, wo BmicT IL-1p y cupoBaTui
KpoBi OyB 3HAYHO MIOABWLUEHMI NWLIE NPU CUCTEMHOMY
clOIA, wo 6yno goctoBipHo (p < 0,05) BuULWE, HiX npu
iHwmx FOIA. MiaBULLIEHHSA AOrO BMICTY BUsiBNeHe y 2/3 na-
uieHTiB, npuyomy Takox 0yB Buile (p < 0,05) y mignitkis,
NoOpIiBHAHO 3 AiTbMK 4—12 pokiB.

The analysis of the content of pro-inflammatory
cytokines in serum in patients with JIA depending
on the subvariant (Table 3) showed that the content
of IL-1B in serum was significantly increased only with
SJIA, which was significantly (p < 0.05) higher than
with other JIA. An increase in its content was found
in 2/3 of patients, and was also higher (p < 0.05) in
adolescents compared to children 4-12 years old.

Ta6nuua 3. BmicT npo3ananbHux umTokiHiB IL-1B, IL-17R, IFN-y y xBopux Ha KOIA 3anexHo Big cybsapiaHTy
Table 3. Content of pro-inflammatory cytokines IL-18, IL-17R, IFN-y in patients with JIA depending on the subvariant

3HayeHHs NokasHvKa y XBOpux 3 pisHnMu cybeapiaHtamu tOIA
The value of the indicator in patients with different subvariants of JIA
HOl{GSHMK CnoHgunoaptponarii nawjieHTun
Indicator clOIA (eA+cA) ntoIA olOIA 3 l0lA-acolLliiioBaHum yBeiTom
sJIA Spondyloarthropathies pJIA OJIA Patients
(eA+PsA) with JIA-associated uveitis
IL-1B 30,15+17,09 6,27+1,11* 8,6+0,87* 6,71+0,91* 7,89+
IL-17R 7,52+7,12 22723,66+16022,54 | 2058936,0+35,21 | 41778,51+3456,18 4832,71+6,71
IFN-y 1273,33+78,98 439,83+206,21 495,19+65,46* 3096,5+876,76 7029,2+78,60
TMpumimk:

* pi3HUUSA BiporigHa y NopiBHSHHI 3 Noka3HukoM y xBopux Ha clOIA (p < 0,05).

Note:

* the difference is significant compared to the indicator in patients with sJIA (p < 0.05).

Ak BugHo 3 Tabnmui 3, BmicT IFN-y GyB BULLEe HOpMK
abcontotHO B ycix Bunagkax 3 HOIA, moxnueo, Lue
BigoGpakano Moro NPoBiAHY porb Y iHiliauii 3arocTpen-
Hs xBopobu. MakcuMmanbHi NOKa3HUKM cnocTepiranucs
npu oniroaptpuTi olOIA, ocobnuBo y BuNagkax HasBe-
HOCTi yBeiTy y piter monogworo Biky. IL-17R 6yB
MakcumanbsHum y xsopux Ha nNtOIA Ta Ha eHTe3uT elOIA,
a npwu ctOIA Takoi 3aKOHOMIPHOCTI He BiAMI4€EHO.

OTpumMaHi gaHi nokasanu, Wwo piseHb IL-13 gocToBipHO
nigsueHnn Tinbku npu clOIA. Lie BusiBneHo y 2/3 xsopux,
Buwe (p < 0,05) y mignitkie (19,09 £ 3,32 nr/mn).

As can be seen from Table 3, the content of IFN-y
was increased above normal in absolutely all cases
with JIA, perhaps this reflected its leading role in initiating
an exacerbation of the disease. Maximum values were
observed in oJIA, especially in cases of uveitis in young
children. IL-17R was maximal in patients with PJIA
and eJIA, and such a pattern was not noted in SJIA.

The data obtained showed that the level of IL-18
significantly increased only in SJIA. This was found
in 2/3 of patients, higher (p < 0.05) in adolescents
(19.09 £ 3.32 pg/ml).
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ICHylOTb NOBIQOMMNEHHSA B NiTepaTypi, WO npu oniro-
apTUKYMAPHUX Ta nomniapTuKynspHux BapiaHTax HIA
nigeuyetbca BMicT 1J1-17, nopiBHAHO 3i 340poBUMMU
aitemu [5, 7] B Ginbwii Mipi, y nauieHTiB 3 6GinbLuot0
KINbKICTIO ypaxeHux cyrnobiB [4], npu ypaxeHHi Kynb-
WwoBMx cyrnobiB Ta B akTWBHI cTagii xsopobu (nponop-
uinHo WOE Tta CPB) [7]. BigsHayeHo 36inblleHHSA
B nepudepunyHin KpoBi nauieHTiB i3 cuctemMHum HOIA
KinbkocTi Th17 3 ogHoYacHUM nigBuLLEHHAM BMICTY Treg,
Wwo ekcnpecytoTb IJ1-17, aki BTpaTunu NpurHidyBanbHy
dyHKuito nig snnusom 1J1-1 [2].

OTpuMaHi pesynsraTv MigTBEpAWNM NpoaHani3oBaHi
JaHi 3 HaykoBux mxepen. PiBeHb IL-17R y cuposartui
KpoBi OyB HamBuwmM B BinbLwii mipi y xBopux Ha ntOIA
Ta elOlA, y uMx rpynax Takox Big3HaveHa Hambinblua
yactota BusBMNeHHSa nigBuweHHs IL-17R. AnanorivyHoi
3akoHoMipHocTi npu clOIA He cnoctepexeHo. OTpumaHi
[OaHi cBig4aTb NPo KOMMNEeHCaTOPHY Posib NOro NiABULLIEHHSA
TaogHo4YacHoI iHiLjauii3ananbHUXTanpoTnsananbHUXnpo-
ueciB Npu akTMBHOMY 3ananbHoMy npoteci Ha Tni FOIA.

[MpoaHanizoBaHO MOTEHLIHMI BMMAMB BMICTY 3a3Ha-
YeHMX LIMTOKIHIB Y CMpoBaTLi KpoBi Ha akTuBHICTb HOIA.
OCHOBHi NOKasHWkM, WO BigoOpaxalTb aKTUBHICTb
CMUCTEMHOTO 3ananeHHs npu aBTOIMyHHOMY npoLeci Ta
ocHoBHUI mapkep aktuBHocTi FOIA (JADAS 27) HaBeneHi
B Ta6nuui 4.

There are reports in the literature that with oligo-
articular and polyarticular variants of JIA, the IL-17 con-
tent increases, compared with healthy children [5, 7],
to a greater extent, in patients with a large number
of affected joints [4], with damage to the hip joints and
in the active stage of the disease (in proportion to ESR
and CRP) [7]. There was an increase in the peripheral
blood of patients with systemic JIA in the amount of
Th17 with a simultaneous increase in the content of
Treg expressing IL-17 that lost their inhibitory function
under the influence of IL-1 [2].

The results obtained confirmed the analyzed data
from scientific sources. Serum IL-17R levels were highest
to a greater extent in patients with pJIA and eJlA;
these groups also showed the highest incidence of
increased IL-17R. No similar pattern was observed
in SJIA. The obtained data indicate the compensatory
role of its increase and the simultaneous initiation of
inflammatory and anti-inflammatory processes with
an active inflammatory process against the back-
ground of JIA.

The potential impact of these serum cytokines
on JIA activity was analyzed. The main indicators
reflecting the activity of systemic inflammation in the
autoimmune process and the main marker of JIA activity
(JADAS 27) are given in Table 4.

Tabnuusa 4. OcHoBHi Mapkepu akTuBHOCTI OIA
Table 4. Main markers of JIA activity

Moka3Hukn akTnBHOCTI, M+SD
Activity indicators, M+SD
Cy6BapiaHT IOIA KINbKICTb aKTUBHUX
Subvariant JIA LUOE, mm/r CUHOBIITIB JADAS 27, TpomBouuTos, x 10%n nevikoumTos, x 10%n
ESR mm/g | Number of active | 6anu // points | thrombocytosis x10°cells/pL | leukocytosis x10°cells/pL
synovitis
olOIA / OJIA 7,1+1,47 1,8+0,48 2,5+0,66 244,0+15,4 7,0+0,58
ntOIA / pJIA 10,5+3,81 8,3+1,28 5,7+1,05 378,3+41,5 8,3+1,12
CnoHgnnoapTponarii
(NcA+eA) . 12,0+7,89 5,2+0,73 6,7+0,79 346,0+65,7 11,9+6,99
Spondyloarthropathies
(eA+PsA)
clOIA / sJIA 29,0+3,5 4,2+1,38 4,7+0,64 273,3+80,62 12,4+1,6
XBOpi Ha yBeiT 8,24,32 0,9+0,51 5,2+1,98 234+34,71 6,7+2,11
Patients with uveitis
Bci OIA / All JIA 13,7+1,38 6,2+0,74 4,7+0,83 316,2+17,27 8,8+0,56

TicHoi kopenauii BMICTy npo3ananbHUX LUTOKIHIB
3 nokasHukamu aktusHocTi FOIA (LLOE, CPB, nevikounTos,
TPOMOOUUTO3, KiMbKICTb YpaxeHux cyrnobiB, BMpasHiCTb
aHemii) He cnocTepexeHo. JADAS makcumanbHO kope-
noBaB 3 BmictoM IL-1p (r = 0,29), IL-17R (r = 0,37),
IFN-y (r = 0,27) B cupoBarLi kKpoBi xBopux Ha tOIA.

OujiHka cniBBiOHOLIEHHS CTUMYMIOKYNX Ta iHMiBYHUNX
LMTOKIHIB Nokasana, Wwo y nauieHTiB 3 yBeITOM CniBBigHO-
weHHs IFN-y/IL-1B (4379,29 + 476,83) 6yno BULLKMM, HiX
npwu iHwwnx KOIA (Big 60,84 + 14,92 npu ofOIA no 105,20 +
66,01 npu ntOIA) Ta IFN-y/IL-17R (4474,01 + 3899,19
npotun 20,14 £+ 11,48 npu otOIA go 934,55 + 931,37 npu
clOIA) (puc. 1). 3pocTaHHs cniBBigHoweHHst IL-1B/IL-17R
6yno xapakTtepHe nuwe ansi ctOIA (34,12 + 26,17).

[poBeageHUn KopenauinHUn aHani3 nokasaB HasaB-
HICTb MHOXXWUHHMX B3aEMO3B’sI3KiB MiXK 3a3Ha4eHuUMK cni.-
BigHOLLEHHAMM JOCHiAXYyBaHUX Npo3ananbHUX LIUTOKIHIB
Ta NpoBigHNUMYK 03HakamMu akTuBHOCTI FOIA (Tabn. 5).

Dense correlations of proinflammatory cytokine con-
tent with JIA activity parameters (ESR, CRP, leukocytosis,
thrombocytosis, number of affected joints, anemia
severity) were not observed. JADAS maximally correlated
with the content of IL-1B (r = 0.29), IL-17R (r = 0.37),
IFN-y (r = 0.27) in the serum of patients with JIA.

Evaluation of the ratio of stimulating and inhibitory
cytokines showed that in patients with uveitis, the ratio
of IFN-y/IL-1B (4379.29 + 476.83) was higher than in
other JIA (from 60.84 + 14.92 with oJIA to 105.20 + 66.01
with pJIA) and IFN-y/IL-17R (4474.01 + 3899.19 versus
20.14 + 11.48 with oJIA to 934.55 + 931.37 in SJIA)
(Figure 1). The increase in the IL-1p/IL-17R ratio was
typical only for SJIA (34.12 + 26.17).

The correlation analysis showed the presence of
multiple relationships between these ratios of the studied
proinflammatory cytokines and the leading signs of
JIA activity (Table 5).
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CucTeMHWR apTpuT [

Systemic arthritis H e IﬂﬂIl
Cnoxgunoaptponarii / 143 2
Spondyloarthropathies

MoniapTpwuT ! 3
Paolyarthritis E i |
Xpopl Ha yeelT / 43 4474 3

Patients with uveitis

OnircapmpuT f
0% 20% 40% 60% 0% 100%
mIFN-y/IL-13 IFN-yIL-17R  mIL-1R/ IL-17R

Puc. 1. CnisBigHOLWeEHHS uMTOKIHIB Npn FOIA
Fig. 1. Cytokine ratios in JIA

Ta6nuusa 5. MNoka3Hukn kopensauii cniBBigHOWEHb Npo3ananbHux uuTokiHiB IL-1B, IL-17R, IFN-y 3 mapkepamu akTuBHocTi tOIA
Table 5. Correlation indices of the ratios of pro-inflammatory cytokines IL-18, IL-17R, IFN-y with markers of JIA activity

n 3HayeHHs nokasHvKa y XBopux 3 pisHnMu cybsapiaHtamu HOIA
ST (S L () . The value of the indicator in patients with different subvariants of JIA
MOKa3HWKIiB CMiBBIAHOLLEHHS LITOKIHIB T I — Bol nawiern
i IOIA
C:r:e?;gz:mgsgffvilcia:r:r Fr;'%?clzytokine Bci FOIA | clOIA (eA+lcA) ntOIA | olOIA | 3 KOIA-acouiioBaHUM yBEiTOM
ratios with JIA activity indicators All JIA | sJIA | Spondyloarthropathies | pJIA | oJIA All patients
(eA+PsA) with JIA-associated uveitis

@ | JADAS 27 0,21 -0,54 0,24 0,27 |-0,70 —-0,04

:|' LWOE / ESR -0,11 | -0,29 —-0,02 0,25 | -0,73 —-0,24

=1. . o

& | KinbKICTb aKTUBHIX CMHOBIITiB —004 | -069 ~0,50 ~0.01 | 0,11 017

i | number of active synovitis

x JADAS 27 0,22 | -0,34 -0,39 -0,17 | —0,66 -0,11

= LWOE / ESR -0,11 | -0,69 —-0,45 -0,27 | -0,57 -0,32

Z,> KINbKICTb AKTUBHIX CUHOBIITIB ~005 | 023 0,67 0,06 | -005 0,11

& [number of active synovitis

x JADAS 27 0,26 | -0,34 -0,37 -0,19 | -0,62 -0,37

5 LOE / ESR 0,23 | -0,68 -0,44 —0,31 | —0,48 —-0,36

@ | KinbKICTb aKTUBHIX CMHOBIITiB 012 | 023 0,68 0,01 | -0,01 ~0.32

_4 | number of active synovitis

Ak BnaHo 3 Tabnuui 5, HanbinbW 4YyTNMBOK LWOAO
3MiHM CniBBigHOLWIEHb MNPOBIOHUX Mpo3anarnbHUX LMTO-
kiHiB npn KOIA Byna y3aranbHeHa akTUBHICTb XBOpOOW
3a JADAS 27. Yci cniBBiOHOLWEHHA B Pi3HOMY CTYymMeHi
KOpEnioBanu 3 akTUBHICTIO 3aXBOPIOBAHHS, arne XOoO4HWUM
KoediuieHT He Bigobpaxas oro HeCnpUATIMBMI Nepeoir.

BUCHOBKHU

BanaHC UMTOKIHIB BU3Ha4Yae CNpsAMOBaHICTb 3anarb-
Horo npouecy npu HIA. HanbGinbw Hecnpuatnuea
HasiBHiCTb nigsuweHHsa IL-1B/IL-17R. CniBBigHOLWEHHSA
IFN-y/IL-18 Ta IFN-y/IL-17R moxHa posrnsggatm sk
noTeHuinHi mapkepwn yseiTy Ta IL-1p/IL-17R — clOIA.

As can be seen from Table 5, the most sensitive
to changes in the ratios of leading pro-inflammatory
cytokines in JIA was the generalized disease activity
according to JADAS 27. All ratios correlated in varying
degrees with disease activity, but no coefficient reflected
its unfavorable course.

CONCLUSIONS

Cytokine balance determines the focus of the inflam-
matory process in JIA. The most unfavorable is the pre-
sence of increased IL-1B/IL-17R. The ratio of IFN-y/IL-18
and IFN-y/IL-17R can be considered as potential markers
of uveitis and IL-1B/IL-17R — sJIA.
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MepcnekTMBU NOAAABLUMX AOCAIAXEHD

MepcnekTMBolo noganbluvMx [OOCNiAXEeHb €  YAOCKOHaNEHHSs!
anropuTMy paHHbOI iarHOCTUKW I0BEHINbHUX apTPUTIB.

KoHdAIKT iHTepecis

ABTOpPY pyKONWCY CBIAOMO 3acBiAYYIOTb BIACYTHICTb pakTUYHOrO
abo noTeHUinHOro KOHNIKTY iHTepeciB LWOAO0 pe3ynbraTiB
uiei pobotn 3 apMaueBTUYHUMU KOMMaHiMK, BUPOOHMKaMU
6iomMeanyYHMX NPUCTPOIB, IHLWIMMK OpraHi3auisgMu, Yui NpoayKTH,
nocnyrv, diHaHcoBa niaTpMMKa MOXyTb OyTu noe’si3aHi
3 NpeaMeToM HajaHux Matepianie abo ski cnoHcopyBanu
npoBeaeHi AOCNIAXEHHS.

IHdbopMmaluis npo cbiHAHCYBAHHSA

®iHaHcyBaHHS BUAaTkammn [lep>xaBHoro Gromkety YkpaiHu.

Crtatta € pparMeHTOM nnaHoBOI HayKoBO-AOCMIAHOI poboTu
HepxaBHoi ycTaHOBM «HauioHanbHWIA  YHIBEPCUTET OXOPOHMU
3gopoB’s Ykpaihu imeHi I.J1. Lynuka MinictepcTBa OXOpOHM
300poB’as YkpaiHn»y «OnTumisanis paHHbOI [iarHOCTMKM oBe-
HIfIbBHUX apTpUTIB LUMSAXOM BMBYEHHS OCOONMBOCTEN Hecneuu-
ivHOi iMyHHOI BIAMOBIAI B 3anexXHOCTi Bi4 BiKy Ta BapiaHTy
nepebiry», pauceprauiiHa poboTta Ha 3000yTTS  HayKOBOrO
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Prospects for further research

The prospect of further research is to improve the algorithm
for early diagnosis of juvenile arthritis.
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PE3IOME

AxtyanbHicTb. lNnepnnasis eHgometpia 6e3 atunii (HFE) € nowwupeHum 3axsopto-
BaHHAM cepef XIHOK penpoayKTMBHOMO BiKy. XO4a BOHO He Hece MpsMOi 3arposun
XWTTIO, BariHamnbHi KpoBOTedi, WO cynpoBoaxyTb HIE, MoXyTb CyTTeBO BhnueaTu
Ha SIKICTb XUTTSA | BUKNUKATW iHWI naronorii, Taki sk aHemis. HI'E Takox niaBuwye
pV3NK PO3BUTKY PaKy €HAOMETPis, TOMY MWTaHHA PaHHbOI LiarHOCTUKW, NiKyBaHHS
i NpodiNakTMKMN peunanBy € Haa3BMYaNHO aKkTyanbHUMM.

MeTta po6oTu — aHani3 opraHisauifiHNX 3axofiB oo NpoginakTukM peunamey abo
nporpecyBaHHa HIE cepep iHOK penpoayKTUBHOIO BiKy 3 METOI0 BU3HAYEHHS rOnoB-
HVX haKTOpiB PU3NKY 3aXBOPIOBAHHSA Ta €(PeKTUBHOCTI Pi3HUX MiAXOAIB A0 NiKyBaHHS.
Martepianu Tta metoam. byno npoBegeHo peTpocneKkTUBHUIA aHania 1226 natomop-
donoriyHnx 3paskiB  eHAOMeTpianbHOI TKaHWHW Ta BUBYEHHS apXiBHUX [aHuX
MeanyHoi aokymeHTauii 3a 2018-2023 poku. MpoBedeHOo KriHiYHE CNOCTEepPEXeHHSs
3a 554 xiHkamu, Aki oTpuMyBanu pisHi metoam nikyBaHHa HI'E. EdekTmBHiCTb nikyBaH-
Hs1 OLiHIOBanach 3a pesynsratamv MopdonoriyHnx JochnimKkeHb GionTaTiB eHAoMeTpIs.
Pe3ynbraTty Ta ix o6roBopeHHs. HaiHnmx4ya yactota peunamnsis byna BusisrieHa y rpyni
NavuieHTOK, SiKi BUKOPUCTOBYBaNM BHYTPILUHBOMATKOBY CUCTEMY 3 JIEBOHOPreCTpenom
(JTHF-BMC), Tomi ik HamBMLLUMIA MOKa3HWK peLuaMBIiB CroCTepiraBcsl y XKIHOK, SKi
He oOTpumyBanu nikyBaHHsA. [lporpecis 3axBoOplOBaHHS crnocTepiranacb nuiie
y 0,5% xinok 3 JIHM-BMC, Toai sik 6e3 nikyBaHHSA uUeW nokasHuk ctaHoBuB 9,4%.
Hamsuwy yactoTty perpecii 3axBoptoBaHHsi (92,3%) 3adikcoBaHo y rpyni JIHM-BMC.
BucHoBku. [JocnigxeHHsi nokasano, wo JIHM-BMC € Hanbinbw edekTMBHAM METOAOM
nikyBaHHA HIE, ockinbku BiH 3abesnedvye HanHWKYy 4acToTy peuunauBiB i nporpecii
Ta HavBuvLy 4YacToTy perpecii. TpaguuiiHi MeToan ropmoHoTepanii AeMOHCTPYHOTb
3HWKEHY eEeKTMBHICTb 3 YacoM, L0 BuUMarae nepernsagy nikyBanbHWX cTparerin
Ta ix cucremartusadii.

Xacxaunx [.A. 3006yTku i nepcnekTnBx Tepanii rineprnnasii eHgomeTpis 6e3 atunii y XiHOK penpogyKTUBHOIMO BiKY.
BicHuk Xapkiecbk020 HayjoHanbHoeo yHisepcumemy imeHi B.H. KapasiHa. Cepisi MeduyuHa. 2024. T. 32. Ne 4(51).
C. 464-476. DOI: https://doi.org/10.26565/2313-6693-2024-51-02
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ABSTRACT

Background. Endometrial hyperplasia without atypia (EH) is a common condition
among women of reproductive age. Although it does not pose a direct threat to life,
the vaginal bleeding that accompanies EH can significantly affect the quality of life
and lead to other pathologies such as anemia. EH also increases the risk of deve-
loping endometrial cancer, making the issues of early diagnosis, treatment, and
recurrence prevention highly relevant.
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Purpose. The study aimed to analyze organizational measures to prevent recurrence
or progression of EH in women of reproductive age, with a focus on identifying the
main risk factors and evaluating the effectiveness of different treatment approaches.
Materials and Methods. A retrospective analysis of 1,226 histopathological samples
of endometrial tissue was conducted, along with an examination of archived medical
documentation from 2018 to 2023. Clinical follow-up was performed for 554 women
who received various treatments for EH. Treatment effectiveness was evaluated
based on the results of morphological studies of endometrial biopsies.

Results. The lowest recurrence rate was observed in the group of patients who
used the levonorgestrel-releasing intrauterine system (LNG-IUS), while the highest
recurrence rate was found in women who received no treatment. Disease progression
was recorded in only 0.5% of women using LNG-IUS, whereas in untreated women,
the rate was 9.4%. The highest rate of disease regression (92.3%) was also recorded
in the LNG-IUS group.

Conclusions. The study demonstrated that LNG-IUS is the most effective treatment
for EH, as it provides the lowest recurrence and progression rates and the highest
rate of disease regression. Traditional hormonal therapies showed reduced efficacy

over time, indicating a need for revision and systematization of treatment strategies.
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BCTYN

lNnepnnasia eHgometpia (FTE) — nartonoria matku,
o npeacTaBrnsie cobok CnekTp MOPAONOrivyHUX 3MiH
€HOOMETPIA, Ta XapaKTepusyeTbCs 30inbLUEHHAM CniB-
BiJHOLWIEHHA eHOOMeTpianbHUX 3ano3 [0 CTPOMW,
NOPIBHAHO 3 HOpManbHUM nponidepaTMBHUM €HOOo-
meTpieM. B ©Garatbox Bunagkax FE 6e3 artunii (HIE)
He Hece 3arposu XWTTIO XiHKW, ane Taki CUMMTOMMW,
SIK BariHanbHa KpOBOTEYa, MOXYTb 3HMXYBaTW SKICTb
XUTTS XKIHOK | OYyTM NPUYMHOLO iHLLIMX NaTOMOriN, TaKnX SK
aHemis Ta iH. 3a gaHumm BaraTtbox AOCHiMKEHb, PU3MK
Manirnisauii HF'E e gocutb HM3bknM i cknagae 1,5-5,0%
BCiXx Bunagkis, Toai sik 'E 3 atunieto (Al') € pocuTtb 3a-
rpo3nvMBMM CTaHOM i 3a CTaTUCTUYHMMU AaHumu B 60%
BUMAKIB NepPeTBOPHETLCA Ha pak eHoometpisa (PE) [1].
TakoxX iCHYHOTb AaHi, Wo npu MOpdOonoriMyHOMy Aocnia-
XKeHHi onepauinHux npenapatie 'y 40% xiHok 3 Al
3HaxodsTb pak eHgomeTpia [2]. Tpeba BuM3HATKH, WO
KniHi4yHe 3HadeHHsA E nonsrae B MOB’A3aHOMY PU3NKY
NporpecyBaHHst O €HAOMETPIOIAHOIO paky eHOOMETPiIs,
a «artunosi» dopmu E posrnggatoTbCs 9K nepegpa-
KOBi ypakeHHsi. TpaguuiiHi cucteMu rictonaTonoriyHol
knacudpikauii 'E [0eMOHCTpPyOTb LUMPOKMIA | Pi3HUIA
CTyNiHb AiarHOCTUYHOI BiATBOPKOBAHOCTI, i, K HACNIAOK,
CTaHOapTM30BaHe JiKyBaHHs nNauieHTiB Moxe OyTu
cknagHum 3aBAaHHAM. [MpodhinakTvka peunanByBaHHS
i 3anobiraHHa nporpecii HFE 3 po3BUTKOM OHKOMOTiYHOT
naTonorii € 0OgHMM 3 FONIOBHMX 3aBAaHb Yy BCbOMY CBITi,
OCKifNIbKM paK eHOOMETPIS 1 JOCi 3aiMae OaHe 3 NPOBIgHNX
MiCUb Y CTPYKTYPi CMEPTHOCTI >XiHOK Yy BCbOMY CBITi [3].
AHani3 HauioHanbHNX KEPIBHULTB MPOBIAHMX KpaiH CBITY
3a OoCTaHHi 5 pokiB i nyb6nikauin PUBMED 3a ocTaHHi
10 pokiB nokasas, Lo Yy XiHOK 3 HI'E B penpoayKTMBHOMY
BiLi Ana 3anobiraHHA peunanByBaHHSA | nepcucTeruii ME
pPEeKOMEHAYETLCS BUKOPUCTAHHA TPbOX OCHOBHWX CTpa-
Terin [4]. lMepwa cTpaTteria BkNOYae mMoaudikauito
06pa3y XUTTH, 3HWKEHHA Macu Tina i CMoCTepexXeHHs
0e3 BUKOPWUCTAHHA MegukameHTiB. [pyra cTpareris,
6a3yeTbCsl Ha BUKOPWUCTaHHI FOPMOHAmNbHUX Mnpenaparis

INTRODUCTION

Endometrial hyperplasia (HE) is a pathology of the
uterus, which is a spectrum of morphological changes of
the endometrium, and is characterized by an increase
in the ratio of endometrial glands to stroma compared
to normal proliferative endometrium. In many cases,
HE without atypia (HE) does not threaten a woman'’s life,
but symptoms such as vaginal bleeding can reduce
the quality of life of women and be the cause of other
pathologies, such as anemia, etc. According to many
studies, the risk of malignancy of HE is quite high,
is low and is from 1.5-5.0% of all cases, while HE
with atypia (AG) is a rather threatening condition and,
according to statistics, in 60% of cases turns into endo-
metrial cancer (RE) [1]. There is also evidence that
endometrial cancer is found in 40% of women with
hypertension during morphological examination of
surgical preparations [2]. It must be recognized that
the clinical significance of HE lies in the associated risk
of progression to endometrioid endometrial cancer, and
«atypical» forms of GE are considered precancerous
lesions. Traditional histopathological classification sys-
tems for HE show wide and varying degrees of diagnos-
tic reproducibility, and as a result, standardized patient
management can be challenging. Prevention of recu-
rrence and prevention of progression of NHE with the
development of oncological pathology is one of the main
tasks worldwide, because endometrial cancer still
occupies one of the leading places in the structure
of women’s mortality worldwide [3]. An analysis of the
national guidelines of the leading countries of the world
over the last 5 years and PUBMED publications over
the last 10 years showed that in women with NGE of
reproductive age, the use of three main strategies is
recommended to prevent the recurrence and persis-
tence of HE [4]. The first strategy includes lifestyle
modification, weight loss, and observation without
medication. The second strategy is based on the use of
hormonal preparations based on progestins with different
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Ha OCHOBI NPOFECTUHIB 3 PiI3HUM PEXMMOM IiX BUKOPUC-
TaHHA (nepopanbHux, iH'ekuinHux, JIHF-BMC, T[HPr),
i TpeTa — xipypriyHa TakTuka nikyBaHHS Y XIHOK, siKi Bif-
MOBINSATLCSA Bif, KOHCEPBATUBHOIO fikyBaHHS abo MakoTb
cynyTHo natonorito. OO4HUM 3 OCHOBHWX OpraHisauiiHux
3acobiB 3 MeTOK KOHTpOMno nepebiry 3axBOPHOBaHHS
i edheKTUBHOCTI NiKyBaHHS € nepiognyHi (koxHi 6 mic.)
Gioncii eHOomeTpia 3 riCTONOrYHMM  OOCHIAXKEHHSAM
GionTaty. Ane Takuii pexum rikyBaHHs i CMOCTEPEXEHHS
OOTPUMYETLCHA HE 3aBXAW i Lie MOXe BMnuBaTh Ha po3-
BUTOK 3axBOptoBaHHA [2]. Ha cborogHi umkniyHa nporec-
TMHOBa Tepanis B MPOSIOHTOBAaHOMY PEXMMi € [A0BOni
eheKkTMBHUM MeToAoM nikyBaHHSA npu ME 6e3 atunii, wo
3Ha4yHO MoOKpallye edeKTUBHICTb peBepcii eHOoMeTpis
NOpPIBHSAHO 3 OYiKyBarbHOK TakTuKot [2, 5, 7, 8]. MNporec-
TEpOHOBa Tepanis HauifieHa Ha NPUrHiYeHHs peuenTopis
ecTporeHy, peuenTopiB daktopa pocTy Ta LWnsaxis
nepegadi curHany, i UMoBipHO, € oNTUMarnbHUM MiAX040M
po nikysaHHa HIE [1, 6, 9]. YTim, ocTaTtouHi cTaHaapTu
nikysaHHa HI'E we HanexuTb BcTaHoBUTU. Lle, noBasaHo
3 TUM, WO Bce YacTille 3’ABMATbCA MOBIAOMITEHHS
npo NeBHWI BiACOTOK HeBaau nikyBaHHA HI'E 3 Bukopuc-
TaHHSIM NaToOreHeTMYHO 3YMOBMEHOI Tepanii 3 BUKOPUC-
TaHHSIM MPOrecTuHiB. Taknii BiACOTOK MOXE NepeBuLLy-
BaTn 20%, Lo Npu3BoanTb 4O peunaueie, abo HaBiTb 40
nporpecyBaHHs 3axBoploBaHHs [8—12]. He BupiweHuM
NUTaHHSAM Ha JaHWiA 4Yac € Te, YoMy iHoAi npu3HayeHa
natoreHeTuyHa Tepania HI'E € He edbekTUBHOLO.

3Baxatoun Ha neperniveHi Buwe dakTopu, MOXHa
OiNTN BMCHOBKY, WO ANS MiKyBaHHS AaHol naTonorii Mae
BMKOPUCTOBYBaTUCHA AndpepeHUinoBaHuii, a He YHidiko-
BaHWI nNigxig, OCKiNbKW came BiH MOXe AaTh O4iKyBaHO
nosuTMBHUIN edekT. Po3pobka andepeHLiioBaHOro
nigxoQy mMae rpyHTyBaTUCH Ha BMBYEHHI HasiBHUX CTpa-
Terin i aHanisi nepcnekTUBHUX PO3pO0OOK, LWO6 BU3HAUNTM
edekTuBHi nigxogn Ao nikyeaHHa HIE. BwusdeHHio
umx ctparerin 6yna npucesiieHa AaHa poboTa.

Meta po6GoTum — aHania opraHisauiiHux 3axoaiB
woao npodinaktukn peumanBy abo nporpecyBaHHA
HIE cepen >iHOK penpoaykTUBHOTMO BiKY 3 METO
BM3HaAYEHHS TOMNOBHMX (DaKTOPIB PU3MKY 3aXBOPHOBAHHSA
Ta epeKTUBHOCTI Pi3HNX NiaXodiB A0 NiKyBaHHS.

MATEPIAAU TA METOAU AOCAIAXEHHSA

ByB npoBegeHuin peTpocneKkTUBHUIA aHarmi3 rictono-
rYHMX JdaHux, [JOKyMeHTauil naTornoroaHaToOMiYHOro
BiOdineHHs i riHekonoriyHoro BiOAiNeHHs Ta BUBYEHHS
apXxiBHUX AaHUX Meau4YHMX 3akrodeHb npotarom 2018—
2023 pp. y XIHOK 3 KniHi4HMMKU nposiBamu E, GinbLuoto
MipOto 3 MposiBaMU TSHKKUX aHOMarnbHUX KPOBOTEM.

[un3arH gocnigXeHHs Ta BCi AiarHOCTUYHO-NIKyBaribHi
METOAMKMA BWMKOPUCTaHI B JOCHiOXeHHi, Oynu cxsanei
KoMmicielo 3 nuTaHb GioMeauyHoi eTukM [JHINPOBCLKOro
JepXaBHoro Megu4yHoro yHisepcuteTy MiHicTepcTBa oxo-
poHwu 300poB’sa YkpaiHu (Mpotokon Ne 1 Big 16.01.2017 p.)
Ta npoBefeHi 3rifHO 3 MUCbMOBOK 3rodOH YYacCHUKIB
i BignoBigHO [0 NpuHUMNIB Bi0eTVMKW, BUKMAOEHUX Y
[enbciHcbkin geknapadii «ETUYHI npuHUMN MeaudHmnx
JocnigkeHb 3a y4yacTio nogen» Ta «3aranbHin gekna-
pauii npo 6ioeTuky Ta npasa nognHu (FKOHECKO)».

modes of their use (oral, injectable, LNG-IUD, HnRg)
and the third — surgical tactics of treatment in women who
refuse conservative treatment or have concomitant
pathology. Periodic (every 6 months) endometrial
biopsies with histological examination of the endometrial
biopsy are one of the main organizational tools aimed
at monitoring the course of the disease and the effec-
tiveness of treatment. However, this regimen of treatment
and observation is not always followed and it can affect
the development of the disease [2]. Currently, cyclic
progestin therapy in a prolonged regimen is a fairly
effective method of treatment for HE without atypia, which
significantly improves the effectiveness of endometrial
reversion compared to expectant tactics [2, 5, 7, 8].
Progesterone therapy targeting inhibition of estrogen
receptors, growth factor receptors, and signaling
pathways is likely to be the optimal approach for the
treatment of NHE [1, 6, 9]. However, definitive standards
for the treatment of NHE remain to be established.
This is due to the fact that there are increasingly reports
of a certain percentage of failure of NHE treatment using
pathogenetically determined therapy using progestins.
Such a percentage can exceed 20%, which leads to
relapses or even to the progression of the disease [8-12].
An unsolved question at the moment is why sometimes
prescribed pathogenetic therapy for NGE is not effective.

Taking into account the factors listed above, we can
come to the conclusion that a differentiated rather than
a unified approach should be used for the treatment
of this pathology, because it can give the expected
positive effect. The development of a differentiated
approach should be based on the study of already
existing strategies and the analysis of promising deve-
lopments to determine effective approaches to the
treatment of NHE. This work was devoted to the study
of these strategies.

Objective — analysis of organizational measures
for the prevention of recurrence or progression of endo-
metrial hyperplasia (NHE) without atypia among women
of reproductive age with primary diagnosed NHE in
domestic medical institutions, as well as determination
of the main risk factors of the disease in women of
reproductive age.

MATERIALS AND METHODS

A retrospective analysis of histological findings, docu-
mentation of the pathology department and gynecology
department, and the study of archival data of medical
reports during 2018—-2023 in women with clinical mani-
festations of HE, to a greater extent with manifestations
of severe abnormal bleeding, was carried out.

The research design and all the diagnostic and
treatment methods used in the study were approved by
the commission on biomedical ethics of the State
Medical University (Protocol Ne 1 dated 16.01.2017) and
were conducted in accordance with the written consent
of the participants and in accordance with the prin-
ciples of bioethics set forth in the Helsinki Declaration
«Ethical principles of medical research involving human
subjects» and the «Universal Declaration on Bioethics
and Human Rights (UNESCO)».
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Byno npoaHanizoBaHo 1226 naToMopdOnoriYHnx
3paskiB eHgomeTpianbHoi TkaHuHK, 1170 (95,4%) 3 skux
6ynn oTpumaHi wnaxom Gioncii eHaomeTpis, 56 (5,6%)
npu onepawisx ToTanbHoro abo cyb6ToTanbHOro Bwaa-
NeHHA MaTku 3 NpuBoAYy peunanByoyoi rinepnnasii eHgo-
meTpis. B 24 (4,4%) Bunagkax HI'E noegHoBynacs 3 nino-
miomoto MaTku, y 16 (1,3%) Bunagkax — 3 ageHOMIO30M.

Bynu npoaHanizoBaHi pe3ynsrati KniHiYHOro crnocre-
pexeHHsl 3a 554 nauieHTkamu 3 HIE, go sikux Gynu
3acTOCOBaHi pi3Hi nigxoam oo Tepanii (puc. 1).

1226 pathomorphological samples of endometrial
tissue were analyzed, 1170 (95.4%) of which were
obtained by endometrial biopsy, 56 (5.6%) during total
or subtotal hysterectomy for recurrent endometrial
hyperplasia. In 24 (4.4%) cases, NHE was combined
with uterine leiomyoma, in 16 (1.3%) cases with
adenomyosis.

The results of the clinical observation of 554 women
with NHE were analyzed, to whom different approaches
to therapy were prescribed (Fig. 1).
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Puc.1. PeTpocnekTnBHWI aHani3 3axogdis fikyBaHHs ['E pisHux Tunis
Yy XiHOK penpoayKTUBHOIO BiKy B 3aMneXHOCTi Bif e(pEeKTUBHOCTI TepaneBTUYHMX 3acobiB
Fig. 1. Retrospective analysis of treatment measures for HE of different types
in women of reproductive age, depending on the effectiveness of therapeutic agents
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EdekTnBHiCTb nikyBaHHA OLiHIOBanacss Ha OCHOBI
MOPQOSIONYHOrO  AOCHIKEHHA 3 MOPOXHUMHM  MaTKu
WnsxoM nawvnenb-6ioncii, AgiarHOCTUYHOI rictepockonii
3 Gioncieto abo AiarHOCTUYHOrO BULLKPIOY eHOOMETpIs.
MepioanyHicTb 3acToCyBaHHsi KOHTpOSbHOI Gioncii 6yna
JoTpumaHa 3 nepioguyHicTeto 6,3 = 1,7 mic. lNepioa cno-
CTepexeHHsA BepudikoBaHUX rpyn cknas 3 poKW, 3rigHO
3 Haka3oM MiHicTepcTBa OXOPOHW 340pOB’A  YKpaiHu
Ne 869 Big 05.05.2021 p. «YHidikoBaHWA KiHIYHWIA
MPOTOKON MNEPBWHHOI, BTOPWUHHOI  (cneuianizoBaHoi),
TPETUHHOI  (BMCOKOCNELianizoBaHoi) MeaunyHoi  Joro-
MOrM rinepnnasiss eHOOMETPIs».

Exorpagpito  opraHiB manoro Tasa npoBoaunu
3a pgonomoroto anapata Voluson E8, GE Healthcare
(Protech Solution Ukraine).

3acTtocoBaHMIn KOPENAUIMHUA aHani3 ans 3MiHHUX
WwKanu BigHoLWeHb. [1ns HopManbHOro po3noginy nokas-
HWKiB NpoBoaunu aHanis 3a NipcoHom, Ans iHWKX BMNag-
kiB — 3a CnipmeHom. [Ans 3icTaBneHHs GiHapHWX nokas-
HUKIB 3 MOKasHMKaMu LIKanuM BigHOWEHb BUKOPUCTO-
CTOBYBanu po3paxyHoK TOYKOBO-bicepianbHOi kopensiii.

PerpecitHun  aHania npoBoguBcA Ana  MiHINHOT
mogeni. [na dopMyBaHHA NPOrHOCTUYHOI Moaeni
BMKOPUCTOBYBanu TexHonorii  machine  learning

y cepeposui Python 3.9.

AnbTepHaTuUBHa rinotesa 3 BiOXWUMEHHSM HYMbOBOI
npunmanaca npu p<0,05 (Bignosinae 95% KMOBIp-
HocCTi nogii).

PE3YABTATU TA IX OBFOBOPEHHS

3rigHO 3 BMBYEHOW MEOUYHOKW [OOKYMEHTaUie
i pesynsTaTtaMn NpoOBeAeHOro aHkeTyBaHHA 554 nauieH-
Tok 3 HI'E B penpoaykTneBHOMYy BiLli Byno 3’acoBaHo, Lo
KOHCepBaTMBHE NiKyBaHHSA NiCNS iHCTPYyMEHTanbHOro Bu-
[aneHHs eHAOMETPIA 3 NpMBOAY aHOMarnbHOI MaTKOBOI
kposoTeyi (AMK) 6yno nposegeHo y 374 (67,3%) XiHOK,
B TOMY 4MCni 3 3aCTOCYBaHHAM OparbHWUX recTareHis
y 190 (50,8%) y ©6e3nepepBHOMY pexumi MNpOTArom
6 micauis. 34 (32%) nauieHTKn oTpuMyBann MeapoKcu-
nporectepoHy auetat (MINA) y gosi 150 mr koxHi 3 mic,
B/M iH'ekuia. Y 26 (8,2%) XiHOK 3 nikyBanbHOK METO
y MNOPOXHUHY MaTkum Oyno BBegeHO neBOHoprecTpern
(JTHI-BMC) 52 wmr (puc. 1).

Mpu BUBYEHHI KkaTamHe3dy 3a [OaHUMW MEOUYHOI
AokymeHTauii 138 xiHok, ski oTpumanu nikyBaHHa HIE,
Oyno 3'AcoBaHo, WO NPOTArOM HacTYMHUX TPbOX POKIB
y XIHOK, SKi oTpumyBanu oparbHi (OpMM recTareHis
(n = 190), 6ioncia eHaomeTpia Oyna 3piNcHeHa
y 71 (63,4%) Bunagky, y TOMy 4ncni B nepLumi pik nicns
3aKiHYeHHs nikyBaHHA — y 42 (37,5%), Ha gpyromy poui —
y 21 (18,8%), i Ha TpeTbOMYy poOLi CMNOCTEPEXEHHS —
y 8 (7,1%). Cepen 26 nauieHTOK, KM 3 NiKyBanbHO
meTolo 6yno BBegeHO B MOPOXHWMHY matku JIHM-BMC,
uuToMopdhonoriyHe  OOCNIMKEHHs  nawvnenb-6ionTaTie
eHgomeTpia  Oyno  3giNCHEHO MpoTArom  3-X  POKiB
B 19 (73,1%) Bunagkax. KoHTponb 3a edeKTUBHICTIO
nikyBaHHS y xiHok 3 HIE 3gilicHioBaBca B OCHOBHOMY
3a pesynbratamu ynbTPas3ByKOBOTO BUMIPIOBAHHA TOB-
LWMHM eHOoMeTpisA, a bBioncia eHOoomeTpia nposoaunaca
He 3a peKoMeHZOBaHUM rpadikoM KOXHi 6 Mmic., a ro-
MOBHUM YMHOM MPW NOSBI Y NAaLEHTOK CKapr Ha BigHOB-
neHHa AMK. 3a oTpMmMaHumMu paHuMm NpOBEAEHOro
aHaniszy 169 pesynbraTiB FiCTONOMYHOI  AiarHOCTUKK

The effectiveness of the treatment was evaluated
on the basis of a morphological examination of the
uterine cavity by papilloma biopsy, diagnostic hystero-
scopy with biopsy or diagnostic endometrial scraping.
The periodicity of the use of the control biopsy was
observed with a periodicity of 6.3 + 1.7 months. The ob-
servation period of the verified groups was 3 years,
according to the Order of the Ministry of Health No. 869
dated 05.05.2021 «Unified clinical protocol of primary,
secondary (specialized), tertiary (highly specialized)
medical care for endometrial hyperplasia».

Pelvic ultrasound was performed using a Voluson E8
device, HE Healthcare (Protech Solution Ukraine).

Applied correlation analysis for the variables of the
relationship scale. For normal distribution of indicators,
Pearson’s analysis was performed, for other cases —
Spearman’s analysis. To compare the binary indicators
with the indicators of the ratio scale, the point-biserial
correlation calculation was used.

Regression analysis was performed for the linear
model. Machine learning technologies were used in
the Python 3.9 environment for the needs of forming
a prognostic model.

An alternative hypothesis with a deviation of zero
was accepted at p < 0.05 (corresponds to a 95% pro-
bability of the event).

RESULTS AND DISCUSSION

According to the studied medical documentation
and the results of a questionnaire conducted on
554 women with NHE in the reproductive age, it was found
that conservative treatment after instrumental endomet-
rial removal due to AMC was carried out in 374 (67.3%)
women, including with the use of oral progestogens in
190 (50.8%) continuously for 6 months. 34 (32%) women
received MPA at a dose of 150 mg every 3 months,
intravenous injection. In 26 (8.2%) women, an LNG IUD
(levonorgestrel 52 mg) was inserted into the uterine
cavity for therapeutic purposes (Fig. 1).

When studying the catamnesis according to the
medical records of 138 women who received NHE
treatment, it was found that during the next 3 years,
in women who received oral forms of progestogens
(n = 190), endometrial biopsy was performed in
71 (63.4%) cases, including in the first year after the
end of treatment — in 42 (37.5%), in the second year —
in 21 (18.8%) and in the third year of observation —
in 8 (7.1%). Among 26 patients who were treated with
an LNG-IUD inserted into the uterine cavity, cytomorpho-
logical examination of endometrial papilloma biopsies
was carried out over a period of 3 years in 19 (73.1%)
cases. Control of the effectiveness of treatment in
women with NHE was carried out mainly based on the
results of ultrasound measurement of endometrial
thickness, and endometrial biopsy was not performed
according to the recommended schedule every 6 months,
but mainly when patients complained about the recovery
of AMB. According to the data obtained from the
analysis of 169 results of histological diagnosis of the
state of the endometrium and ultrasound, we found in
24 (12.2%) cases inconsistency with the morphological
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cTaHy eHpomeTpia i Y3[, Hamm O6yno BUSIBNEHO
B 24 (12,2%) Bunagkax HeBionoBigHICTb Mopdonoriy-
HoMy fiarHo3y BucHoBkiB Y3[. Otxe Y3[ He moxe ByTn
anbTepHaTMBOK  TCTOMOrMYHOrO  AOCHIAXEHHS  eHAo-
MEeTpis Npu BUPIWEHHI MNUTaHHA OJYXaHHA XBOPUX
Ha HI'E abo nponoHrauii xsopotu.

Pesynbtat aHanisy BMCHOBKIB natomopdornoriy-
HOro [JOCHIAXKEHHS1 KOHTPOMNbHUX 3paskiB eHOOMETPIs,
OTPUMaHUX Yy Pi3Hi Nepiogn CnocTepexeHHs 3a navlieH-
Tamu 3 HI'E nicnsa nikyBaHHA nogaHo Ha puc. 2.

Bes nikysanua/Without treatment

BHyTpiwHbOMaTKOBa cnipank 3
neeoHoprecTpenom/Intrauterine
device with levonorgestrel

MenokcinporectepoHa auetat 6
mic./Medroxyprogesterone acetate
6 months

Mectarenu 6 mic./Gestogens 6 month.

diagnosis of the ultrasound findings. Therefore, ultra-
sound cannot be an alternative to histological examina-
tion of the endometrium when solving the issue of reco-
very of patients with NHE or prolongation of the disease.

The results of the analysis of the findings of the
pathomorphological examination of control samples
of the endometrium obtained in different periods of
observation of women with NHE after treatment are
presented in Fig. 2.

48,8
9.4
41,8
B 7.7
67,6
2,94
294
69,7
0,5
I 2c.7
20 40 60 80%

0

Perpecia/Regression m Mporpecia/Progression = Peynaue/Recidiv

Puc. 2. YacTtoTa Bunagkis nepcucteHuii, peunamsy i nporpecii HF'E y gocnimkyBaHmx xiHok (%)
Fig. 2. Frequency of cases of persistence, relapse and progression of NGE in the studied women (%)

HocnigkeHHa 6yno npoBedeHe 3 METOK  OLiHKK
epeKTMBHOCTI pi3HUX METOAIB NiKyBaHHA Herinepnnac-
TUYHUX eHgomeTpiansHnx (HIE) 3miH y iHOK, 30kpema
BMKOPUCTaHHS recTareHiB npotarom 6 Mic., Megpo-
keunporectepoHy auetaty (MIMA), BHyTpiLUHLOMAaTKOBOI
cuctemm 3 nesoHoprectpenom (JIHM-BMC), a Takox
MOPIBHAHHSA 3 XiHKaMW, ki He OTPUMYBanu fnikyBaHHS.

OuiHo4YM YacToTy peunamie, 9K O4HY 3 HaMBaXn-
BILUMX XapaKTepUCTUK eeKTMBHOCTI NiKyBaHHS, MOXHa
3pobUTM BMCHOBOK, LLIO HaWHWX4Ya 4YactoTa peunameis
Oyna Big3HayeHa y rpyni, sika BukopuctoByBana JIHI-
BMC (7,7%), Togi K HanBMLLMI NOKa3HMK ByB Yy >iHOK 6e3
nikyBaHHs (41,8%). Lli pesynbratv nigkpecnioTb 3HaYHy
edekTmBHicTb NIHM-BMC y 3HMXEHHI pU3uKy peunamnsy.

Mporpecis 3axBOPHOBaHHA € BaXXNMVBUM HeraTMBHUM
HacnigkoMm, SIKOro NparHyTb YHUKHYTU npw nikyBaHHi HIE.
lpyna JIHM-BMC mana Hamnkpalwi pesynstatm — X0OHOro
BUMNagKy nporpecii. HaBnaku, y >iHOok 6e3 nikyBaHHA
nporpecia cnoctepiranaco y 9,4% Bunagkis.

Perpecis nokasye ycnilWwHiCTb MNiKyBaHHSA Y NOAOMaHHI
xBopobu. Hareuwy wyactoty perpecii (92,3%) ©Oyno
3acpikcosaHo y rpyni JIHM-BMC, wo we pa3 nigresepoxye
edekTmBHICTb Lboro metody. XiHku, Ski He oTpumyBanu
NiKyBaHHA, Manu 3Ha4YyHO HWKYMIA NOKa3HWK perpecii —
nvwe 48,8%.

Ananis Bapiauin (ANOVA) nigTBepamMB HasiBHICTb
CTaTUCTUYHO 3HaYyLUMX BiOMIHHOCTEW MK rpynamu
(p-value = 0,0002), ue cBiguMTb, WO MeTOA NiKyBaHHS
AincHo BnnuBae Ha pesynstatn. KopensauinHuin aHanis
TaKoX MOKasaB, LU0 iCHYE CWUMbHWUA HEraTUBHUIN 3B’SI30K
MK 4acTOTOK peumauBiB Ta perpecieto, a TakoxX Mik

The study was conducted in order to evaluate the
effectiveness of various methods of treatment of non-
hyperplastic endometrial (NHE) changes in women, in
particular the use of progestogens for 6 months, med-
roxyprogesterone acetate (MPA), intrauterine system
with levonorgestrel (LNG-IUD), as well as comparison
with women who did not received treatment.

Evaluating the recurrence rate as one of the most
important characteristics of treatment effectiveness, it can
be concluded that the lowest recurrence rate was noted
in the group that used the LNG-IUD (7.7%), while the
highest rate was in women without treatment (41.8%).
These results emphasize the significant effectiveness
of LNG-IUD in reducing the risk of recurrence.

Disease progression is an important negative con-
sequence that is sought to be avoided in the treatment
of NHE. The LNG-IUD group had the best results, with
no cases of progression. On the contrary, in untreated
women, progression was observed in 9.4% of cases.

Regression shows the success of treatment in over-
coming the disease. The highest frequency of regression
(92.3%) was recorded in the LNG-IUD group, which once
again confirms the effectiveness of this method. Women
who did not receive treatment had a significantly lower
regression rate of only 48.8%.

Analysis of variance (ANOVA) confirmed the presence
of statistically significant differences between groups
(p-value = 0.0002), indicating that the method of treatment
does affect the results. Correlation analysis also showed
that there was a strong negative relationship between
the rate of relapse and regression, and between the rate
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YyacToTot nporpecii Ta perpecieto. Lie o3Havae, wo edek-
TMBHI MeToAM MiKyBaHHS 3HAYHO 3HUXKYIOTb PU3MK PELU-
OuBY Ta Nporpecii i NigBULLYIOTb LUAHCK Ha perpecito.

DocnigxeHHst Jitko nokasye, wo JIHM-BMC € Han-
edeKkTUBHIWMM MeTogoM nikyBaHHs HIE. Bin 3abesne-
Yye HaWHWk4y 4YacToTy peumamBeiB Ta nporpecii Ta
HaMBULLY 4acToTy perpecii 3axBoptoBaHHs. [lopiBHSHO
3 iHWwuMMKM wmeTodamu, abo B3arani 6e3 nikyBaHHs,
JIH-BMC pemoHcTpye 3HayHy nepesary. Lli pesynsratu
NiOKPECNIOTL  BaXnuBiCTb  BUOOPY — ONTMMarbHOro
MeToAy NiKyBaHHS AN OOCSATHEHHS1 HaMKpaLlimMx pesyrb-
TaTiB y nikysaHHi HI'E.

3i 30inbleHHAM Yacy, WO MWHaB Micnst 3akiHYeHHS
nikyBaHHSA oparnbHWMKU TrectareHaMu, KOXHOro pOKy
KyMynaTMBHa 4YactoTa peuuameiB 3pocTana y niHiiHIinA
nporpecii, a oTXe, 3MeHLWyBaBCA i X NPOTEKTOPHUI
edekT Wwoao nponicepadii eHgoMeTpis.

Kinbkicte peumamsis HI'E y npogoBX TpbOX POKiB
nicnsa nikyBaHHsA Ginblia B rpyni >iHOK, siKi oTpyMyBanmu
rectareHu y Burnagi nepopanesHoi dopmu i MIMA, i 6yna
npakTu4Ho 3ictaBnoBaHa — 28,7 i 29,4% BignosigHo.
Mpu nobGynosi kopensuiiHOT MaTpuLi MOKa3HUKIB IiKy-
BaHHa HIE, 6yna BupaxyBaHa cuna i HanpsiMoKk 3B'a3-
Ky MiX peuuanBamu, nporpecieto Ta perpecieto. CunbHa
HeraTMBHa Kopensuia MiX peunguBamm i perpe-
cieto (—0,99) Ta Mmix nporpecieto i perpecieto (-0,87)
nigkpecnioe, Wo edeKkTUBHE NiKyBaHHSA 3HUXYE 4acToTy
peunauBiB i Nporpecii, NiABULLYIOYM LIAHCU Ha perpe-
Cil0 3aXBOpHOBaHHSI.

of progression and regression. This means that effective
treatments significantly reduce the risk of relapse and
progression and increase the chances of regression.

The study clearly shows that LNG-IUD is the most
effective method of treating NHE among those studied.
It provides the lowest rate of relapse and progression
and the highest rate of disease regression. In comparison
with other methods, or without treatment at all, LNG-
IVMS shows a significant advantage. These results
emphasize the importance of choosing the optimal
treatment method to achieve the best results in the
treatment of NHE in women.

With the increase in the time that passed after the
end of treatment with oral progestogens, each year the
cumulative frequency of relapses increased in a linear
progression, and therefore, their protective effect on
endometrial proliferation also decreased.

The number of recurrences of NHE within three years
after treatment was higher in the group of women who
received progestogens in oral form and MPA were almost
comparable, 28.7 and 29.4%, respectively. correlation
matrix for various indicators of NHE treatment. When
constructing a correlation matrix of NHE treatment
indicators, the strength and direction of the relationship
between relapses, progression, and regression was
calculated. The strong negative correlation between
relapses and regression (-0.99) and between progre-
ssion and regression (-0.87) emphasizes that effective
treatment reduces the frequency of relapses and progre-
ssions, increasing the chances of disease regression.

D 238

Bes nikyeanHa/Without treatment

BHyTpiwHbOMaTKOBA CRipans 3
nesoHoprecTpenom/Intrauterine
device with levonorgestrel

MegokcinporecTepoHa auetar
6 mic./Medroxyprogesterone
acetate 6 months
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96,2
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85,3
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Mecraredn 6 mic./Gestogens 6 month

U]
® 36 mic./36 months
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Puc. 3. YactoTa no3ntmeHux pesynesraTtie nikyBaHHs HIE y xiHOK
3anexHo BiA opMun Ta TEPMiHY 3acToCcyBaHHSA rectareHis (%)
Fig. 3. The frequency of positive results of NGE treatment in women
depending on the form and duration of progestagen use (%)

Micna nikyBaHHs rectareHamu AlC Oyno BUSABNEHO Mpo-
TArOM HacTyMHWX TPbOX POKiB y ABOX (2,6%) i ogHOMY
(2,9%) BMNapkax y XiHOK, siki npuimanu rectarexdn i MIMNA
BNpoaoBx 6 mic. Migsoasum nigcymok ujiei YacTuHmn gocnia-

After treatment with progestogens, hypertension
was detected during the next 3 years in 2 (2.6%) and
1 (2.9%) cases in women who took progestogens and
MPA for 6 months. Summarizing this part of the study,
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XKEHHS!, MOXHa 3poOMTM BUCHOBOK, LU0 3a pesyrnbratamu
TpUpIYHOro crnoctepexeHHs, Tepanis HIE Gyna ycnilwHowo
B 92,3% BunagakiB y naujeHTis, siki otpumysanu JIH-BMC,
i B 67,7% XBOpWX, siKi OTPUMYBanm rectareHu.

Ha puc. 3. nokaszaHa YacToTa No3UTUBHUX pe3yrbTaTiB
nikysaHHa HIE y xiHOK 3anexHo Big popmMu Ta TepMiHy
3acTocyBaHHS rectareHiB. OuiHka npoBogunacs Ans
YOTUPLOX TPYyN NaLUieHTOK: L0 OTPUMYyBanu recrareHu
npotarom 6 micaui, WO OTpMMYBanu MeLpoKcunporec-
TepoHy auetat (MIMA), sKMM NPoBOAWMM BHYTPILLUHLOMAT-
koBy cuctemy 3 nesoHoprectpenom (JIHM-BMC), i koHT-
pOnbHYy rpyny, sika He OTpuMyBana nikyBaHHs. Pesynb-
TaTu NogaHo Ans YoTUpbLOX nepiogis: 6, 12, 24 i 36 mic.

Y nauieHToK, Lo OTpMMyBanu NpOrecTMHW MpoTArom
6 Mmic., NO3UTUBHWIA pe3ynbTaT Big3HaveHo y 75,59% Bu-
nagkax. OpgHak, 3 4YacoM edeKTUBHICTb 3HWKyBamnacs,
pocsratoun 39,7% uyepes 36 mic. Lle cBiguuTb, Wo
edEeKTUBHICTb MNiKyBaHHA 3 4YacOM 3HWXYETbCS, i Ans
NiATPUMKM  pe3ynbTaTiB MoXe 3Hagobutuca npopos-
XeHHs1 Tepanii abo iHWi nikyBanbHi 3axoan. Mae ayxe
BMCOKY MO3UTMBHY KOpensuito 3 rpynoto 6e3 nikyBaH-
Hs (0,99), Wo BKasye Ha CXOXi TEHAEHUii Yy 3HWKEHHI
€(eKTUBHOCTI 3 4YacoM. TakoX BUCOKUA KoedilieHT
kopensauii 3 MIMA (0,95) cBigunTb, WO Ui ABa meToan
MatoTb CXOXMIN NATEPH 3HWKEHHSA €(PEKTUBHOCTI.

MITA gemMoHCTpye BUCOKY edeKTUBHICTb Big camoro
novatky 3 nokasHukom 88,2% wuepe3 6 mic. 3 yacom
uelr nokasHWK MOCTYMOBO 3HWXYETbCA A0 67,7% uvepes
36 mic. MIMA nokasaB kpalli pe3ynbTaTu MOPIBHSAHO
3 rectareHaMu, ogHaK TakoXX CrOCTepiraeTbCs 3HMKEHHS
€(EeKTUBHOCTI 3 4acoM, Xo4a W He Take BUMpPaXKeHe.
Bucokuii piBeHb kopensiuii 3 rpynoto 6e3 nikyBaHHs (0,97)
i 3 rectareHamu (0,95), Bkasye Ha NofibHICTb 3MiH y Yaci.
Kopensiyis 3 JIHM-BMC (0,75) € nomipHoto, Lo cBiayYnTb
Npo Pi3HNLIIO B JOBrOCTPOKOBIN ehEKTUBHOCTI.

HanbinbLu cTabinbHi Ta BUCOKi pe3ynsTaTi cnocrepira-
toTbest B rpyni JIHF-BMC. Yepe3 6 mic. yactota nosu-
TMBHUX pe3ynbTaTiB gocsirae 96,2% i 3anuwaetbcs Ha
TOMYy camMoOMy piBHi 4epe3 12 i 24 Mic., 3HWXYIOUNCb
nvwe po 92,3% 4epe3 36 mic. Lle meton nikyBaHHsi
OEMOHCTPYE BUHATKOBY CTabiNbHICTL | TpMBanun edexT,
Lo pobuTb Moro HanedekTUBHILLMM cepen OOCHioKEHMX
BapiaHTiB. HaliHmx4a kopensuis 3 rectareHamu (0,62)
niagTBepaXye BiAMIHHICTb y CTabinbHOCTI pe3ynbTaTiB
nikyBaHHs. Mae nomipHy kopensiito 3 rpynoto 6e3 niky-
BaHHsA (0,72), ue Bkasye Ha Te, wo JIH-BMC edekTus-
HiLLMI Y OOBrOCTPOKOBIN NepCrneKkTUBi.

Ipyna, sika He oTpMMyBana nikyBaHHs, Moka3ana piske
3HWXKEHHS NO3UTMBHUX pe3yneTaTiB 3 74,4% 4vepes 6 mic.
no 28,8% uvepe3 36 wmic. Lle cBigunTtb, WO BigCYTHICTb
niKkyBaHHS NpU3BOAWTb OO MOFIPLUEHHSI CTaHy 3 4acoM,
i MigKpecriioe BaXNUBICTb aKTUMBHOTO MiKyBaHHSA Ang
3anobiraHHs nNporpecyBaHH0 XBOpobu. Bucoka kopens-
uis 3 recrareHamu (0,99) i MIMA (0,97) poemoHcTpye,
WO BiACYTHICTb NiKyBaHHA NpU3BOAUTL [0 nogibHOro
3HWXKEHHS ePEKTUBHOCTI, AK i KOPOTKOCTPOKOBI METOAM.

Ak BUCHOBOK, MOXHa pgopatn, wo JIH-BMC e
HanbinbWw edeKTUBHUM MEeTOAOM fiKyBaHHs, LUe nig-
TBEPOXKYETBCA MEHLLOK KOpensilielo 3 iHWWMKM MeTo-
Jamu, sIKi MOKa3yloTb 3HMXEHHSI e(PEKTUBHOCTI 3 YacoM.
IHWi MeToam marTb BMCOKI KoediuieHTn Kopensuii, Lo
CBigYMTb NPO MOAIGHICTb Y 3HWXKEHHI X edeKTUBHOCTI.
KoHTponbHa rpyna 6e3 nikyBaHHsi Mae [OyXe BUCOKY
Kopensuito 3 rectareHammn Ta MIIA, wo nigkpecntoe

it can be concluded that according to the results of
a 3-year follow-up in women who used LNG-IUDs,
NHE therapy was successful in 92.3% of cases that
received LNG-IUDs, in 69.7% of women who recei-
ved progestogens.

In fig. 3. the frequency of positive results of NHE
treatment changes in women depending on the form
and duration of use of progestogens is presented.
Four groups of patients were evaluated: those treated
with progestogens for 6 months, medroxyprogesterone
acetate (MPA), levonorgestrel intrauterine system
(LNG-IUD), and a control group that received no
treatment. The results are presented for four periods:
6, 12, 24 and 36 months.

Women who received progestins for 6 months
received a positive result in 75.59% of cases. However,
the effectiveness decreased over time, reaching 39.7%
after 36 months. This indicates that the effectiveness
of treatment decreases over time, and continued
therapy or other treatment interventions may be required
to maintain results. Has a very high positive correlation
with the no-treatment group (0.99), indicating similar
trends in performance decline over time. Also, the high
correlation coefficient with MPA (0.95) indicates that
these two methods have a similar pattern of decrea-
sing efficiency.

MPA shows high efficiency from the start with a rate
of 88.2% after 6 months. Over time, this indicator
gradually decreases to 67.7% after 36 months. MPA has
shown better results compared to progestogens,
but there is also a decrease in effectiveness over time,
although not as pronounced. A high level of correlation
with the untreated group (0.97) and with progestogens
(0.95), indicating similar changes over time. The correla-
tion with LNG-IUD (0.75) is moderate, suggesting
a difference in long-term efficacy.

The most stable and high results are observed in
the LNG-IUD group. After 6 months, the rate of positive
results reaches 96.2% and remains at the same level
after 12 and 24 months, decreasing only to 92.3% after
36 months. This treatment method demonstrates
exceptional stability and long-lasting effects, making it the
most effective of the options studied. The lowest corre-
lation with progestogens (0.62), confirming the difference
in the stability of treatment results. It has a moderate
correlation with the untreated group (0.72), indicating
that LNG-IUD is more effective in the long term.

The untreated group showed a dramatic decrease
in positive results from 74.4% at 6 months to 28.8% at
36 months. This suggests that the absence of treatment
leads to worsening of the condition over time and high-
lights the importance of active treatment to prevent
disease progression. The high correlation with proges-
togens (0.99) and MPA (0.97) demonstrates that
no treatment leads to a similar reduction in efficacy
as short-term methods.

As a conclusion, we can add that LNG-IUD is the
most effective method of treatment, which is confirmed
by a lower correlation with other methods, which show
a decrease in effectiveness over time. Other methods
have high correlation coefficients, which indicates
a similarity in their reduction in efficiency. The control
group without treatment has a very high correlation
with progestogens and MPA, which emphasizes the
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HeoOXiOHICTb aKTMBHOTO niKyBaHHS Anst 3anobiraHHA
peunanBy i Nporpecii 3axBOPIOBaHHS.

OuiHiotoui 3aranbHi TEHAEHLUi BUKOPUCTaHHA Pi3HO-
MaHITHUX MeTOAIB NiKkyBaHHA MOXHa AiNTW BUCHOBKY, LLO
HanbinbWwmm dakTopoM SIKMI BNNMBAE Ha eDEeKTUBHICTb
nikyBaHHA € came TpuBanicTb NiKyBaHHA: AaHi gocnia-
JKEHHSI NMOKa3yHoTb, O e(PeKTUBHICTb NMiKyBaHHSI Ma€e TEeH-
[OEHLI0 10 3HWXKEHHST 3 YacoM Y BCiX rpynax, 3a BUHATKOM
JIHI-BMC, sika 4eMOHCTpye HaibinbLuy cTabinbHICTb.

MopiBHIOKOUYM METOAM TiKyBaHHA MOXHa 3pobuTn
BUCHOBOK, Wo JIHM-BMC € Haile(peKTMBHILLMM MEeTOAOM
3 HalBULLMMM i CTABINBHUMK NOKA3HUKAMU MO3UTUBHMX
pesynbraTis. MIA TakoX nokasye xopolli pesynsraTu,
Xoua I MeHLW cTabinbHi. MectareHn, npusHayeHi Ha 6 Mic.,
OEMOHCTPYIOTb HalHWX4y edeKTUBHICTb ceped niky-
BanbHUx MetogiB. KoHTponbHa rpyna 6e3 nikyBaHHSA
nokasana 3Ha4yHe 3HWXKEHHS MO3UTUBHMX pe3ynbTaTiB,
LLIO NiAKPECIIOE BAXIMBICTb aKTUBHOIO NiKyBaHHS.

CrtaH nepcucteHuii i peumgnB HIE y >xiHOK, sii
He OTpMMYyBanu nikyBaHHs1 i 3HaxoAMnucs nue nig cno-
cTepexeHHsiM, Byno Big3HaveHo y 111 (61,7%) Bunaakax.
Y 3B'A3Ky 3 UMM Yy pi3Hui nepiog vacy 76 (43,3%)
XiHkam uiei rpynun 6yno npu3HayeHo recTtareHn Ha
6 Mic. Mo3uTmBHMI pesyneratr, To6To perpecia HIE,
6yna pgocsrHyTta y 47 (61,8%) 3 Hux. Y 29 (38,2%) na-
LieHTOK pe3ynbraT OyB HE3aJoBiNbHWUIA, BHACMILOK YOro
10 (9%) xiHkam 6yno npuaHadeHo aroHictn MHPIT Ha
6 mic. i 19 (17,1%) xiHok Byno npoonepoBaHo B 06CA3i
rictepoekToMii. licTepoekTomia Takox Oyna BukoHaHa
y 15 (13,5%) xBopux Le Ha eTani g4iarHoCTUKM peumanBy
HIE 3a noGa)aHHAM XXIiHKA Npu OBroBOpEHHi NMUTaHHSA
BapiaHTy noganbLuoi Tepanii, a Takox y 11 (6,1%) >xiHok
3 nporpecieto 3axBoptoBaHHs 0o AME iy 6 (3,3%) xiHoK,
y sikmx Oyno giarHoctoBaHo pak eHgometpisa (PE)
3a pesynsratamu TiCTOMOrYHOro JOCnigKeHHs ©Gion-
TaTiB eHAOMETPIsA, OTPUMaHUX Y Pi3HUI Yac Nicns NepBUH-
HOro cKpuHiHry Ha HIE.

TakMM YMHOM, aHani3ytoun Hacniaku CroCTEPEXEHHS
6e3 3acTocyBaHHSA ropMoHanbHoi Tepanii y xiHok 3 HI'E,
MOXXHa KOHCTaTyBaTy, Wwo Yy 28,8% 3 umx XiHoK BiabyBcs
cnoHTaHHui perpec HIE, y 61,7% — 3HaiigeHo peunanse
3axBOpOBaHHs, ¥ 6,1% — nporpecito go ATE iy 3,3%
piarHoctoBaHo PE (puc. 3 Ta 4).

Perpec HME Tta peuugus HIE nokasaB cunbHYy
HeratuBHy kopensidito (—0,996) cBiguuTe npo Te, WO
3pocTaHHA nokasHukiB perpecy HIE nos’ssaHe 3i 3HK-
eHHAMm peumamsiB HI'E. Perpec HI'E Ta atnnoBoi rinep-
nnagsii (Al'): nomipHa no3utneHa kopensis (0,391) Bkasye
Ha Te, WO 3pocTaHHs perpecy HI'E moxe 6yTn nos’sizaHe
3 He3Ha4yHUM 30inblieHHAM nokasHuka Al Perpec HIE
Ta PE: HeratuBHa kopensiia (—0,660) Bkasye Ha Te, LU0
3i 3pocTaHHaM perpecy HI'E cnocTepiraeTbCs 3HMXKEHHS
nokasHukis PE. Peungns HI'E Tta Al': nomipHa HeraTtMBHa
kopensuia (-0,444) Bkasye Ha 3MEHLUEHHS MOKa3HWKa
Al npn 36inblweHHi peunameie HFE. Peunane HIE Ta
PE: MosutneHa kopensuia (0,592) ceigumTb npo Te, Wo
36inbweHHs peumgueis HME moxe OyTv noe’a3aHe
3i 3pocTaHHsaM nokasHuka PE. Al' Ta PE: nomipHa noau-
TMBHa kopensuis (0,342) nokasye, WO 3pOCTaHHs
nokasHuka All cynpoBoaXyeTbCs niaBuLLeHHsM PE.

AroHictn THPI™ 6yno npusHaveHo 82 (25,8%) xiHkam
Bi 3aranbHOI X KifIbKOCTi, BKIIOYEHOI Y peTpOCneKTUBHE
pocnigxeHHa gpyroro etany (n = 318), y Tomy uwuchi
67 (21,1%) — 3 peuvMouMBOoM 3axBOPHOBaHHSA Micrns

need for active treatment to prevent relapse and
progression of the disease.

Evaluating the general trends in the use of various
treatment methods, it can be concluded that the greatest
factor affecting the effectiveness of treatment is the
duration of treatment itself: The data show that the
effectiveness of treatment has a tendency to decrease
over time in all groups, with the exception of LNG-IUD,
which shows the greatest stability.

When comparing treatment methods, it can be
concluded that LNG-IUD is the most effective method
with the highest and stable indicators of positive results.
MPA also shows good results, although less stable.
Progestogens, prescribed for 6 months, demonstrate
the lowest effectiveness among treatment methods.
The no-treatment control group showed a significant
decrease in positive outcomes, underscoring the
importance of active treatment.

The state of persistence and recurrence of NHE in
women who did not receive treatment and were only
under observation was documented in 111 (61.7%) cases.
In this regard, 76 (43.3%) women of this group were
prescribed progestogens for 6 months at various times.
A positive result, i.e. NHE regression, was achieved
in 47 (61.8%) of them. In 29 (38.2%) patients, the result
was unsatisfactory, as a result of which 10 (9%) women
were prescribed GnRH agonists for 6 months, and
19 (17.1%) women underwent hysterectomy. Hyste-
rectomy was also performed in 15 (13.5%) patients
at the stage of diagnosis of NHE recurrence at the
request of the woman when discussing the option of
further therapy, as well as in 11 (6.1%) women with pro-
gression of the disease to AGE and in 6 (3.3%) of women
who were diagnosed with RE based on the results of
histological examination of endometrial biopsies obtained
at different times after the initial screening for NHE.

Thus, analyzing the results of observation without
the use of hormonal therapy in women with NHE, it can
be stated that spontaneous regression of NHE occurred
in 28.8% of these women, relapse of the disease
was found in 61.7%, and progression to AHE and
3.3% were diagnosed with PE (Figs. 3 and 4).

NGE regression and NHE recurrence showed
a strong negative correlation (—0.996) indicating that the
increase in NHE regression rates is associated with
a decrease in NHE recurrences. Regression of NHE
and hypertension: A moderate positive correlation (0.391)
indicates that an increase in regression of NHE may be
associated with a slight increase in the index of hyper-
tension. Regression of NHE and RE: The negative
correlation (—0.660) indicates that as the regression of
NHE increases, there is a decrease in indicators of RE.
Recurrence of NHE and AH: A moderate negative correla-
tion (—0.444) indicates a decrease in the AH index
with an increase in NHE recurrences. Recurrence of
NGE and PE: A positive correlation (0.592) suggests
that an increase in recurrence of NGE may be associated
with an increase in the rate of PE. AH and PE: A moderate
positive correlation (0.342) shows that an increase in
the AH indicator is accompanied by an increase in PE.

GnRH agonists were prescribed to 82 (25.8%)
women from the total number of women included in the
retrospective study of the second stage (n = 318),
including 67 (21.1%) with disease recurrence after
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nonepeaHbOro 3acTOCyBaHHSI Pi3HWX (bopM recTareHis.
Mo3nTMBHUIA pesynbTaT MiCnNs 3aCcTOCYBaHHS aroHICTiB
HPIT npotsarom 6 mic. y 70 (85,4%) xBopux 6yno nia-
TBEPAXKEHO ABOMa Mocniflb HEraTUBHUMK pesynbratamu
riCTONOri4YHOro AOCnIAXEHHS 3paskiB eHAOMETPIS, Y iHLIMX
12 (14,6%) XBOPUX NPOTArOM POKY MiCNsi 3aKiHYEHHS MiKy-
BaHHs aroHictamu MHPIC 6yno BusieneHo peumaus HIE.

Bea nikyeanua/Without treatment

BHyTpiluHEOMAaTKOBA cnipant 3
nesoHoprecTpenom/intrauterine device
with levonorgestrel

MepnokcinporectepoHa auetar
& mic./Medroxyprogesterone acetate
6 months

previous use of various forms of progestins. A positive
result after the use of GnRH agonists for 6 months
in 70 (85.4%) patients was confirmed by two consecutive
negative results of histological examination of endo-
metrial samples, in the other 12 (14.6%) patients, within
a year after the end of treatment with GnRH agonists,
a recurrence of NGE was detected .

3,3
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— 92,3
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Atunosa rinepnnasia (Al Endometrial hyperplasia with atypia (AEH)

® Peyunawe rinepnnazii enpgomertpin bea atunii (HFEWRecidive endometrial

hyperplasia without atypia (NEH
B Perpec rinepnnasii eHOoMETRIA
hvoerplasia without atvpia (NEH)

es atmnii (HME)Regression endometrial

Puc. 4. Yactota BusenexHs peunamsy I'E, ATE Ta PE B kOHTponbHMX BionTatax eHOomeTpia y gocnigxeHux xiHok 3 ME (%)
Fig. 4. The frequency of detection of recurrence of GE, AGE and RE in controls endometrial biopsies in studied women with GE (%)

MpoonepoBaHo 57 (10,3%) xiHok B 06caAsi rictepo-
€KTOMii, B TOMY Y1Cri 3 NpMBOAY NPOrpecii 3axBoproBaHHSA
no Al'y 13 (2,35%) i PE y 6 (1,08%) xiHok, peunamsy HI'E
nicna Tepanii 3 NOCMIAOBHUM 3aCTOCYBaHHAM rectareHis
i aronicTiB NPTy 12 (2,16%) iHoK, nicna mMoHoTepanii
rectareHamu B NOAOBXEHOMY PEXUMi MPOTArOM OOHOro
poky y 7 (1,26%) >iHOK.

3a pesynbratamm MNpOBEAEHOr0 PETPOCNEKTUBHOIO
OOCHIAKEHHST MOXHAa 3aKkmiounTL, WO penpoayKTUBHUIA
nepiog mMae BIOMNOBIAHI PU3MKU NOSABU Pi3HMX MATOMOriy-
HUX CTaHiB eHaoMeTpis, nepw 3a Bce HI'E, ane i nporpecisa
3axBoptoBaHHA 3 nposisom Al i PE € Takox pocutb
noLIMpeHo naTtonoritn. 3a gaHuMuM MopdonoriYHoro
JocnigkeHHs 6ionTaTiB eHAOMETPIs, BUKOHAHWX 3 fliarHoc-
TUYHOKO METOK B TPbOX MEOWYHUX PerioHanbHUX
ueHTpax M. [HINpoO MpOTArom ABOX POKIB Y XIHOK, SKi
nepebyBanu B penpoaykTuBHoMy nepiogi, Al i PE 6yno
BusiBNeHo BignosigHo B 9,54 i 3,3%, ane OOMiHyt4O00
cdopmoto natonoriyHmx ctaHiB eHgometpia 6yna HIE,
sKy 6ypo giarHoctoBaHo B 87,16% cepen ycix copm 'E
B BionTtatax eHooOMETpIs.

Migxoan po Tepanii HI'E y XiHOK B pi3HUX Megu4Hux
LEeHTpax pi3HATbCA, ane ix o6’eaHye ogHe — BiACYTHICTb
cucTemMaTmaalii nikyBaHHS i YiTKOI cTparterii noganbLioro
cnoctepexeHHs 3a nepebirom 3axsoptoBaHHA. Y 24,5%
xBopux nikyBaHHs HIE npenapatamu rectareHis, ki
€ neplol niHielo Tepanii 3rigHO 3 MiXHaApOOAHUMMU

There is 57 (10.3%) women underwent hysterectomy,
including due to progression of the disease to hyper-
tension in 13 (2.35%) and RE in 6 (1.08%) women,
recurrence of NGE after therapy with sequential use of
progestogens and GnRH agonists in 12 (2.16%) women,
after progestogen monotherapy in an extended regimen
for 1 yearin 7 (1.26%) women.

According to the results of the retrospective study,
it can be concluded that the reproductive period has
corresponding risks of the appearance of various
pathological conditions of the endometrium, first of all,
NGE, but the progression of the disease with the manifes-
tation of hypertension and RE is also a fairly common
pathology. According to the morphological study of
endometrial biopsies performed for diagnostic purposes
in three regional medical centers in the cities of the
Dnipro for two years, in women who were in the repro-
ductive period, AH and RE were detected in 9.54%
and 3.3%, respectively, but the dominant form of
pathological conditions of the endometrium was NGE,
which was diagnosed in 87.16% of all forms of GE in
endometrial biopsies

Approaches to the therapy of NGE in women in
different researched centers differ, but they have one
thing in common — the lack of systematization of treat-
ment and a clear strategy for further monitoring of the
course of the disease. In 24.5% of patients, the treatment
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cTaHgaptamun, 6yno KopoTKOTpuBanuM 3 edpeKTUBHICTIO
y 39,7% y perpeci lE. binblw TpuBane 3acTocyBaHHS
rectareHiB npw nikysanHi HI'E y 10,7% nauieHTiB cnpusano
NigBWLLEHHIO 4acTOTU perpecy 3MIHEHOTO EeHAOMETPIs
no 67,7%. Havikpawi pesynstat Gynu oTpumaHi npu
3acTtocyBaHHi B nikyBaHHi JIH-BMC (edekTuBHIiCTb
92,3%), ane BoHa 6yna npoBefeHa nuwe y 8,2% >iHoK,
B TOW 4ac, sik rictepoektomia Oyna 3givicHeHa y 22,5%
XIHOK 3 npuBogy peuuaumBy abo nporpecii 3axBopio-
BaHHS NpuM HeOOCTaTHIN eEeKTMBHOCTI KOHCepBaTuUB-
HOTO FiKyBaHHS.

3HayHa kinbkicTb xBopux 3 E (56,6%) nepebysana
nuwe Ha CrocTepexeHHi Yy 3B'A3Ky 3 BiAMOBOW Big
nikysaHHa abo  BIACYTHICTIO  MOr0  MpU3HAYeEHHS,
KOHTpOnbHi Gioncii eHOoOMETpis y HUX 3[ilcHoBanucs
HeperynsipHo, NepeBaXHO Yy 3B’A3KY 3i Ckapramu XiHOK Ha
BigHOBNEeHHsA enisogie AMK, npuumHOlO sSKuMX cTano
B 6,1% Bunagkax AlL B 3,3% — PE, a B 61,7% -
nepcucteHuis HIFE abo ii peunamB. Ane CROHTaHHWUW
perpec HI'E y 52 (28,9%) iHOK, fIki He OTpuMmyBanu
nikyBaHHsl, TOOTO MalXke Yy KOXHOI YEeTBEPTOI XiHKW,
3acnyroBye Ha yBary, sik 3 HayKoOBOi, TaK i MpaKTUYHOI
TOYKM 30pYy.

TakMM 4MHOM, HEeOAHO3HauyHi pe3ynbraTy obcepBa-
LIMHOrO CNOCTEPEXEHHS, a TaKoX, HeQOoCTaTHIn nNpoTu-
peumamBHUn  edekT Big €ni304MYHOr0 BUKOPUCTaHHSA
B Tepanii HF'E rectareHiB, 6e3cyMHiBHO gatoTb nigcraBy
ANns noganblUMX peTenbHMX AOCHiIKEHb LWoAo BAOCKO-
HaneHHs CcTpaTerii CNOCTEPEXEHHS 3a nNauieHTKamu
3 HIE i yTOYHEHHIO MOMEKYNAPHO-TEHETUYHUX OCcOobnu-
BOCTEN MeXaHi3MiB il BUHWKHEHHS, @ TaKOX KaHLepo-
MaTo3HOI TpaHcopmauii KNiTMH eHaoMeTpis.

BUCHOBKHU

BHyTpiluHbOMaTKOBa cucTeMa 3 NIEeBOHOPrecTpernomM
BMSBMNACh Hambinbl eeKTUBHUM METOAOM INiKyBaHHS
rinepnnasii eHgometpia 6e3 atunii (HFE) y xiHOK
penpoayKTMBHOMO BiKy. YacTtoTta peumauvsiB y Ui rpyni
ctaHoBuna nvwe 7,7%, i XogHOro BuMagKy nporpecii
3axXBOPIOBAHHS 40 aTUMOBOI rinepnnasii abo paky eHgo-
MeTpia He 6yno 3acbikcoBaHo. Perpecisi 3axBoproBaHHS
Bigbynacsa y 92,3% nauieHToK, WO 3HA4YHO MepeBuLlye
pes3ynbTaTH iHWKMX METOAIB JiKyBaHHS.

Tepaniss nepopanbHUMK NPoOrecTMHamMn Ta MeAPOKCU-
NporecTepoOHOM aueTaToM MPOAEMOHCTpyBana TeHOEeH-
Lil0 4O 3HWKEHHA edEeKTMBHOCTI Yepes3 Kinbka pOKiB
nicns nikyBaHHsa. Y nepui WicTb MicAUiB Micns noyartky
Tepanii perpecia cnoctepiranacbk y 67,7% nauieHTokK, ski
oTpumyBanu MIA, ane uel NOKa3HUK 3HWXKYBaBCS
0o 39,7% uepes Tpu poku. Lle cBigumTtb npo Heobxia-
HICTb [OOBroTPUBANOro MOHITOPWHIY CTaHy MauiEHTOK
i MOXNMBOroO nepernsay NikyBanbHOI cTparerii.

HepoTpyMaHHa pekomeHgoBaHux rpadikis  bioncin
€HOOMETPIS YCKNaAHKE CBOEYacHe BUSBIEHHA peuu-
OMBIB i mporpecii 3axBOptoBaHHs. Y OOCHiMKEHHI BUSIB-
JNIEHO, WO nNauieHTKM, SAKi He MPOXOAWUNM  KOHTPOSbHI
Gioncii yepe3 KOxHi 6 MicsuiB, Manu BULIWUA PUSKK
peumauBy i nporpecii 3axBoptoBaHHs. 30Kpema, cepef
XKIHOK, SKi HEe OTpUMyBanu NikyBaHHSA, peuuavB 3axBo-
ptoBaHHs crnocTepirascs y 41,8% Bunagkie, a nporpecis
8o Al —y 9,4%.

of NGE with progestogen drugs, which are the first line
of therapy according to international standards, was short-
term with an effectiveness of 39.7% in the regression
of GE. Longer use of progestogens in the treatment
of NGE in 10.7% of patients contributed to an increase
in the frequency of regression of the altered endomet-
rium to 67.7%. The best results were obtained in the
treatment of LNG-IUD (effectiveness 92.3%), but it was
offered to only 8.2% of women, while hysterectomy was
performed in 22.5% of women for recurrence or progres-
sion disease with insufficient effectiveness of conser-
vative treatment.

A significant number of patients with HE (56.6%)
were only under observation in connection with the
refusal of treatment or the lack of its appointment, but
control biopsies of the endometrium were carried out
irregularly, mainly in connection with women’s complaints
about the renewal of episodes of AMK. the cause of which
was hypertension in 6.1% of cases, PE in 3.3%, and
persistence of NHE or its recurrence in 61.7%. But the
spontaneous regression of NHE in 52 (28.9%) women
who did not receive treatment, that is, in almost every
fourth woman, deserves attention, both from a scientific
and practical point of view.

Thus, the ambiguous results of observational moni-
toring, as well as the insufficient anti-relapse effect
from the episodic use of progestogens in the therapy
of NHE, undoubtedly provide a basis for further thorough
research on improving the strategy of monitoring women
with NHE and clarifying the molecular genetic features
of the mechanisms of its occurrence, as well as cancer
transformation of endometrial cells.

CONCLUSIONS

Intrauterine system with levonorgestrel (LNG-IUD)
proved to be the most effective method of treatment of
endometrial hyperplasia without atypia (NHE) in women
of reproductive age. The recurrence rate in this group
was only 7.7%, and no cases of disease progression
to atypical hyperplasia (AG) or endometrial cancer (EC)
were recorded. Regression of the disease occurred
in 92.3% of patients, which significantly exceeds the
results of other treatment methods.

Therapy with oral progestins and medroxypro-
gesterone acetate (MPA) has shown a tendency
to decrease in efficacy several years after treatment.
In the first six months after the start of therapy, regre-
ssion was observed in 67.7% of patients treated
with  MPA, but this rate decreased to 39.7% after
three years. This indicates the need for long-term
monitoring of the patient’'s condition and a possible
revision of the treatment strategy.

Non-compliance with the recommended schedules
of endometrial biopsies makes it difficult to detect
relapses and progression of the disease in a timely
manner. The study found that patients who did not
undergo control biopsies every 6 months had a high-
er risk of disease recurrence and progression. In parti-
cular, among women who did not receive treatment,
recurrence of the disease was observed in 41.8% of
cases, and progression to hypertension — in 9.4%.
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TpuBanicTb ropMoHanbHOI Tepanii 3Ha4YHO BMMMBaE
Ha pesynbratu nikyBaHHA. [lauieHTkn, ski oTpumyBanu
ropmMoHOTEpanito nuwe npoTsarom 6 MicauiB, nokasanu
MEHLLIY YacTOTy perpecii 3axBOpioBaHHS i BULLY 4acTOTy
peunauBiB, MOPIBHAHO 3 TUMW, XTO MPOXOAMB MiKy-
BaHHA JoBwwui 4Yac. Lle nigTBepmxye HeobXxigHicTb
NOOOBXEHHS MNiKyBaHHS ANA [OCSrHEHHst cTabinbHOro
pesynerary.

XKiHkn, sKi He OTpMMyBanuM akTUBHOMO IiKyBaHHS,
Manu HaMBUL MOKA3HWKM MpoOrpecii  3axBOPOBAHHS.
Mporpecis go Al cnocrtepiranace y 6,1% Bunagkis,
a po paky eHpometpia — y 3,3%. Li pesynsratu nig-
KPECTIOTb BaXIUBICTb aKTUBHOIO fiKyBaHHS i pery-
NAPHOTO CMNOCTEPEXEHHA Ana  3anobiraHHA cepiios-
HUM YCKNagHEHHSAM.
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nepCﬂeKTMBM NOAGABLUMX AOCAIAXEHD

OTpuMaHi pe3ynsTaTi AeMOHCTPYHOTb HeJOCTaTHIO cucTemartu-
3auilo nikyBanbHUX MiAXOAIB LWOAO rinepnnasini eHgomeTpis
6e3 aTunii y XiHOK penpoAyKTUBHOIO BiKy B Pi3HUX MiKyBanbHUX
ycTaHoBax. Baxnuso 3anpoBaguTn cTaHAapTU30BaHi MeToam
nikyBaHHSA Ta CMOCTEPEXEHHs, 0COBMMBO AN XKIHOK 3 BUCOKUM

The duration of hormone therapy significantly affects
the results of treatment. Patients who received hormone
therapy for only 6 months showed a lower frequency of
disease regression and a higher frequency of relapses,
compared to those who underwent treatment for a longer
time. This confirms the need to extend the treatment
to achieve a stable result.

Women who did not receive active treatment had
the highest rates of disease progression. Progression
to hypertension was observed in 6.1% of cases, and
to endometrial cancer (PE) in 3.3%. These results
emphasize the importance of active treatment and
regular follow-up to prevent serious complications.
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Prospects for further research

The obtained results demonstrate insufficient systematization
of treatment approaches for the treatment of endometrial
hyperplasia without atypia in women of reproductive age in
various medical institutions. It is important to implement
standardized treatment and follow-up methods, especially for
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PU3MKOM peunavBy 4Ym Mporpecii 3axBoproBaHHs. Lle Bkmtovae
[OBroTpMBany ropmMoHanbHy Tepanito i 06OB’SI3KOBi perynsipHi
Gioncii eHooMeTpisi.

HepocTtaTHin npoTupeumamBHU eOeKT KOPOTKOCTPOKOBOI rop-
MoOHarnbHOI Tepanii Ta HeofgHo3HayHi pe3ynbTaTu obcepBaliii-
HOTO CMOCTEpPEeXeHHs CBig4YaTb NPO HEeOoOXiOHICTb [04aTKOBUX
OocCrifxeHb AN MNOKpalleHHs nNikyBaHHS. 3okpema, BapTo
BMBYUTM MONEKYNSAPHO-TEHETUYHI MexaHiamn po3suTky HIE
Ta il Nporpecii, a TakoX LWNAXM NOKpaLLEHHS OOBroCTPOKOBUX
pesyneTatiB NikyBaHHS.

KoHdAIKT iHTepecis

ABTOp pyKOnNUCy CBIAOMO 3acBigyye BIACYTHICTb haKTUYHOro
abo nOTeHLNHOro KOHMIKTY iHTepeciB LWoAo pesynbraTiB
Liei pobotn 3 chapmaueBTUYHUMM KOMMAHIAMKU, BUPOBHMKaMM
BGioMeauyYHUX NPUCTPOIB, IHWMMW OpraHisauisimu, Yui NpoayKTw,
nocnyr, piHaHcoBa nigTpUMKa MOXyTb OyTW NOB’sI3aHi
3 npegMeToM HagaHux Martepianie abo ski cnoHcopysanu
npoBeaeHi AOCNiAXEHHS.

IHdpbopMauis npo doiHAHCYBAHHS

Po6oTa BMKOHaHa 3a BnacHi KOLUTH.

BIAOMOCTI NPO ABTOPIB

Xacxaumx OmuTpo AHaToninoBUY — kaHAMAAT MeanyHuX
HayK, OOUeHT kadedpwu akywepctsa Ta riHekonorii JHinpos-
CbKOrO [JepXaBHOr0O MeauyHoro YyHiBepcuTeTy MiHicTepcTBa
OXOpPOHW 300pOB’A YKkpaiHu; Byn. Bonogumupa BepHapacbkkoro,
6ya. 9, m. [Hinpo, YkpaiHa, 49044;
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BHecok aemopa: opmyneaHHss memu pobomu,
rposedeHHs1 ekcriepuMeHmarbHUX OOCriOXeHb, aHari3
ompumaHux 0aHux ma ix cmamucmu4Ha obpobka, niobip
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y nposedeHHi eKkcriepuMmeHmarbHUX O0CIiOXeHb, Haru-
caHHs mekcmy cmammi, QpOpMyrIto8aHHS BUCHOBKIB.

women at high risk of disease recurrence or progression.
This includes long-term hormone therapy and mandatory regular
endometrial biopsies.

The insufficient anti-relapse effect of short-term hormonal
therapy and the ambiguous results of observation indicate
the need for additional research to improve treatment
approaches. In particular, it is worth studying the molecular
genetic mechanisms of NHE development and its progression,
as well as ways to improve long-term treatment results.
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PE3IOME

AkTyanbHicTb. MixypoBo-cevoBigHuin pedornitokc (MCP) — 3axBoptoBaHHS MiXypoBO-
CeYoBIOHOrO 3'€HaHHs, CMPUYMHEHE MOPYLUEHHSIM MEXaHi3My 3aMWKaHHSI HWKHIX
BiAAiniB CEYOBUBIQHMX LINMAXiB, BHACMIOOK 4Oro MeBHAa KiNbKiCTb cevi HagxoauTb
Nno ceyoBody y CE4OBMI MiXyp Mig BMAMBOM BHYTPILUHBOMIXYPOBOrO TUCKY, MOCTINHO
abo nepiognyHO noBepTaeTbCs (perypritauisl) 40 BEpXHiX CEYOBMX LUMAXIB Yy Ha-
npsiMKYy 00 HUpKW. 3a OaHuMK niTepaTypu, MiXypoBO-CEYOBIOAHUIA PedIOKC ypaxye
npuobnmaHo 1% aiten.

MeTa po60Tu — BUCBITINT BaXNUBICTb MATOMOrii MiXypOBO-CE4YOBIOHOMO peddrtoKcy
Ha OCHOBI [kepen niTepaTypu Ta BNacHoro Jocsiay.

Martepianu Ta metoau. Y pocnigxeHHs Gyno BknouveHo 31 nauieHTa 3 AiarHo3om
MiXypoBO-ceyoBiaHuiA pedcoritoke. lMonepenHbo Ui Aitm Gynu obcTexeHi B ymoBax
coMaTuMyHMX BigdineHb BiHHMUbKOT oGnacHoi AnTAYoi KniHiYHOI nikapHi. MauieHTam
NpoBOAMIM  €HOOCKOMIYHY  KOPEeKLilo  MiXypOBO-CEYOBIOHOMO  pedroKkcy  rensmu
(Nubiplant, Vantrix, Deflux, Dexell) 3a metogom STING.

Pe3synbraTn Ta ix o6roBopeHHs. poBedeHo aHania meauyHux kapt 31 crauioHap-
HOro XBOPOro, siki nepebyBanu Ha nikyBaHHi B XipypriyHOMy BiggineHHi BiHHULbKOT
obnacHoi auTaYoi kniHivHOT nikapHi 3 2019 no 2023 pik. Mig yac nepebyBaHHs
B CTaluioHapi XBOPUM NpoBefeHo AiarHocTu4He obcTexxeHHs (36ip aHamHesy, 3arasbHi
aHaniau KpoBi Ta Cevi, BU3HAYEHHs PiBHSI CEYOBMHU Ta KpeaTuHiHy; Y3[ HUpOK, MiKuiii-
Ha uucToypeTeporpadisi, 3a HeobXiAHOCTI — eKCKpeTopHa yporpadisi, exokapaiorpadisi).
MpoBegeHo eHpockoniYHe niKyBaHHS — eHOOBEe3VYHe BBeAEeHHSI 06’€MHO-YyTBOpHOHO-
Yoro rento B MiACNM30BY YacTuHY pedprniokCHOro cevoBody (Hag Cce4YoBOAOM, Y CTiHKY
ceyoBoro mixypa) — BapiaHT STING (Subureteric Teflon Injection).

BucHoBku. MixypoBo-cevoBigHUin pedrniokc — OOCWUTb NolMpeHa naTonoris cepen
Oiten, fKka Mae MynbTUakTopHUn xapakTtep. Pi3HOMaHITHICTb MNposBiB, BMCOKa
NOLIMPEHICTb AaHOi NaTomnorii Ta TSXKICTb YCKNagHEeHb BMMararoTb PaHHbOI AiarHoc-
TUKA Ta BM3HAYEHHS TaKTUKM nikyBaHHA. LLlono reHgepHoro posnoAiny nartonorii,
TO Crif 3as3HauuTK, WO [AiB4aTka XBOPIiOTb YacTile, HiK Xrnonuukn. 3 ogHaKoBOH
YacToTol 3ycTpiYaeTbecs ogHO- Ta ABobiuHMI MCP, npu ubomy pedntoke lI-lll cragii
3yCcTpiYaeTbCcs HanvacTiwe. MakcumanbHa 3axBOPIOBaHICTb BigMideHa y Biui Big 6
0o 9 pokis, Big 0 go 3 pokiB. ¥ 35-60% Bunagkis pedritoKC BUKIUKAE CKNEPOTUYHI
3MIHM HWPKKW, BTOPUHHE 3MOpPLUYBaHHS HUPKW. 3a [aHumu niTepaTtypu, Hedpo-
CKIepo3 Ha TNi XPOHIYHOro mnienoHedpuTy npu MiXypoBO-CEHOBIAHOMY pedbrioKci
dopmyeTbest y 30 — 60% Bunagkis, WO NpU3BOAMTbL A0 PO3BUTKY TepMiHanbHOT
cTapii XpoHiYHOI HMpKoBOi HepocTaTHOCTi Yy 25-60% XBOpMX, BHACMiOOK 3HUKEHHS
(PYHKLIiOHaNbHOrO HUPKOBOTO pPe3epBY, sIK MOKa3HWKa KOMMEHCATOPHUX MOXIMBOCTEN
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ABSTRACT

Background. Vesicoureteral reflux is a disease of the bladder-ureter joint, caused
by a violation of the closing mechanism of the lower part of the urinary tract, as a result
of which a certain amount of urine transported through the ureter into the bladder,
under the influence of intravesical pressure, constantly or periodically returns
(regurgitation) to the upper urinary tract in the direction of the kidney. According to
the literature, vesicoureteral reflux affects approximately 1% of all children, according
to various sources.

Purpose — is to highlight the importance of the pathology of vesicoureteral reflux
using data from the literature and own observations.

Materials and Methods. 31 patients who were diagnosed with VUR were included
in the study. Previously, these children were examined in the conditions of somatic
departments of Vinnitsia Regional Pediatric Clinical Hospital. Patients underwent
endoscopic correction of VUR using gels (Nubiplant, Vantrix, Deflux, Dexell)
according to the STING method.

Results. An analysis of the medical records of 31 inpatients who were treated in the
surgical department of the Vinnytsia Regional Pediatric Clinical Hospital from 2019
to 2023 was conducted. During the stay in the hospital, the patient underwent
a diagnostic examination (taking an anamnesis, general blood and urine tests,
determining the level of urea and creatinine; ultrasound of the kidneys, micturition
cystoureterography, if necessary — excretory urography, echocardiography). Endo-
scopic treatment was performed — endovesical injection of a volume-forming gel into
the submucosal part of the refluxing ureter (above the ureter, into the bladder wall) —
the STING (Subureteric Teflon Injection) variant.

Conclusions. VUR is a fairly common pathology among children, which has
a multifactorial nature. The variety of manifestations, the high prevalence of this
pathology and the severity of complications require early diagnosis and determi-
nation of treatment tactics. Regarding the gender distribution of the pathology,
it should be noted that girls are sick more often than boys. Unilateral and bilateral
VUR occurs with the same frequency, while reflux of the II-lll stages occurs most often.
The maximum morbidity was observed at the age of 6 to 9 years, and from 0 to 3 years.
In 35-60% of cases, reflux causes sclerotic changes in the kidney, secondary shrinkage
of the kidney. According to the literature, nephrosclerosis due to chronic pyelonephritis
in VUR is formed in 30-60% of cases, which leads to the development of the terminal
stage of chronic renal failure in 25-60% of patients, due to a decrease in the functional
renal reserve, as an indicator of the compensatory capabilities of the kidneys. Most
research suggests that endoscopic and surgical intervention are the best treatment
methods for VUR with frequent manifestations of infection.

Pohoriliy VV, Konoplitskyi VS, Mikhalchuk TI, Dymchyna YuA, Korobko YuYe. Peculiarities of endoscopic
treatment of vesicoureteral reflux in children. The Journal of V.N. Karazin Kharkiv National University. Series Medicine.
2024;32(4(51)):477-486. DOI: https://doi.org/10.26565/2313-6693-2024-51-03

BCTYN

INTRODUCTION

MixypoBo-cevoBigHuii pecniokc (MCP) — 3axBopto-
BaHHS MiXypOBO-CEYOBIAHOTO 3'€AHAHHSA, CrpUYMHEHE
MOPYLUEHHAM MEXaHi3My 3aMWKaHHS HWKHbOro Biadiny
CEYOBUBIOHMX LINAXIB, BHACIIOOK SIKOro MeBHa KinbKiCTb
Cevi HagxoauT Mo CevyoBOAY Yy CevoBMr Mixyp, Mig BRnn-
BOM BHYTPILLHbOMIXYpOBOIro TUCKY MOCTiIiHO abo nepio-
OWYHO NoBepTaeTbCs (perypritauis) y BepxHi Ce4oBUBIAHI
WMAXW Yy HanpsMKy A0 HWpKW. 3a gaHvumu nitepartypw,

Vesicoureteral reflux (VUR) is a disease of the
bladder-ureter joint, caused by a violation of the
closing mechanism of the lower part of the urinary tract,
as a result of which a certain amount of urine transported
through the ureter into the bladder, under the influence
of intravesical pressure, constantly or periodically
returns (regurgitation) to the upper urinary tract in the
direction of the kidney. According to the literature,
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MiXypOBO-CE4OBIgHNI npuénusHo
1% piten [1].

MeTa pob60oTM — BUCBITIMTM BaXXNMBICTb NaToNorii
MiXypOBO-CE4OBIQHOIO pPedIoKCYy Ha OCHOBI mxepen

niTepaTypw Ta BnacHoro 4ocsigy.

pedriokec, ypaxy

MATEPIAAU TA METOAU AOCAIAXXEHHA

MixypoBo-cevoBigHu pecdbrniokCc HamndacTiwe giar-
HOCTYIOTb Y [AiTel 3 iH(eKUielo CeYOoBUBIOHWUX LUNSAXIB
npu avcnaHcepHomy obcTtexenHi. Y 35-60% Bunagakis
pedroKC BUKITMKAE CKNEPOTUYHI 3MiHW HUPKW, BTOPUHHE
3MOpLLYBaHHA HUPKW [2]. Y pasi HegocTaTHOCTI 3amu-
KanbHOrO MeXaHi3My MiXypOBO-CE4OBIAHOIO CermeHTa
abo okpemux 1Oro BigAainie BHacnigok Yoro nig BAAMBOM
BHYTPILUHBOMIXypOBOrO TUCKY MNEBHA KiNbKiCTb cedi,
WO HaaxoOuWTb MO CcevyoBOAax [0 CEeYOBOro Mixypa,
NMOBEPTAETLCA Y BEPXHi CEYOBUBIAHI LUMSIXM B HaNpsMKy
Hupku (puc. 1) [3, 4].
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vesicoureteral reflux (VUR), according to various
sources, affects approximately 1% of all children [1].

Objective — is to highlight the importance of the
pathology of vesicoureteral reflux using data from the
literature and own observations.

MATERIALS AND METHODS

Vesicoureteral reflux is most often diagnosed in
children with a urinary tract infection during follow-up
examination. In 35-60% of cases, reflux causes scle-
rotic changes in the kidney, secondary shrinkage of
the kidney [2]. In case of insufficiency of the closing
mechanism of the vesico-ureteral segment or its indi-
vidual parts, as a result, under the influence of intra-
vesical pressure, a certain amount of urine transported
along the ureters to the bladder returns to the upper
urinary tract, in the direction of the kidney (Fig. 1) [3, 4].

W .I-'
b
m:m /
(o}

Puc. 1. CxemaTnyHe 306pakeHHs BUAIB MiXypOBO-CEYOBIAHOTO PedrItoKCy:
a) aBobiuHMI nacuBHWI pedpnitoke: cnpasa — | ctagis, 3nisa — Il cTagis;
b) nBoGiYHMI akTUBHUIA pedoritoke: cnpasa — Il cTaais, 3niBa — IV cTagis, BTOPUHHO 3MOpLLEHa HUPKa; C) HOPMarnbHWUIA CTaH
Fig. 1. Schematic representation of the types of vesicoureteral reflux:
a) bilateral passive reflux: on the right — the | stage, on the left — the Il stage;
b) bilateral active reflux: on the right — Ill stage, on the left — IV stage, secondary shrunken kidney; c) normal condition

Mpu TpmBanomy icHyBaHHi MCP, konu BigOyBaeTbcs
dyHKUiOHanbHa [OeKoMMneHcauid Cce4vyoBOAYy, OCTaHHIN
He 34aTHUW MOBHICTIO BUMOPOXHUTUCA Big cedi. Asuwia
ypoCTa3dy MOCTYMOBO MOLUMPIOTLCS Ha MUCKOBY CUC-
TEMy, 3YMOBIIOIOTb MiABULLEHHS] BHYTPILLHbOHMPKOBOrO
TUCKY Ta MpU3BOAATL OO0 PO3BUTKY TiApPOHEDPOTUYHOI
TpaHcoopmaLii [3].

Y Bunagky noegHaHHa MCP i3 3ananbHum npoue-
COM npu nienoHedpuTi 4acto BUHWKAE pPyOLIOBAHHSA
napeHxiMyn HUPKKU, 0COONMBO B paHHbOMY Bili. 3a JaHUMK
nitepatypw, y 30-60% Bunagkis npy MCP dopmyeTbest
HedpoCKNepos, WO MpuU3BoANTL OO0 PO3BUTKY TepMi-
HanbHOI CcTafil XPOHIYHOI HMPKOBOI HEOOCTATHOCTI
y 25-60% xBOpuX BHACMiOOK 3HWXKEHHSI (PyHKLiOHaNb-
HOro pe3epBy HUMPOK, LLO € NMOKA3HNKOM KOMMEHCATOPHMX
MOXIMBOCTEN HUpOK [5, 2]. MixypoBo-cevoBigHUI pe-
dntokc Moxe cdopmyBaTUCA B 3B'A3KY 3 TpMUBanow
HasIBHICTIO iHDEKLLiT Ce4oBMBIOHUX LWINSAXIB, TpaBmo abo

With long-term existence of VUR, when functional
decompensation of the ureter occurs, the latter is unable
to completely empty itself of urine. The phenomena
of urostasis gradually spread to the caliceal system,
cause an increase in intrarenal pressure, and lead to
the development of hydronephrotic transformation [3].

When VUR is combined with an inflammatory process,
scarring of the kidney parenchyma often occurs in
pyelonephritis, especially at an early age. According
to the literature, nephrosclerosis is formed in 30-60% of
cases with MSD, which leads to the development of the
terminal stage of chronic renal failure in 25-60% of pa-
tients, due to a decrease in the functional renal reserve,
as an indicator of the compensatory capabilities of the
kidneys [5, 2]. Bladder-ureteral reflux can be formed
in connection with the long-term presence of urinary
tract infection, trauma or tumor of the bladder. Neuro-
genic disorders of the bladder function are found
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NyXnuMHOK cevoBoro Mixypa. Y 69% npuymH, Lo cnpus-
I0Tb BUHWKHEHHIO Ta nporpecyBaHHio MCP, BusiBnswoTb
HelporeHHi NopyLLeHHst yHKLIi ce4oBoro mixypa [6, 7].

CyuacHi JocnioKeHHs1 CTBEPOXYIOTb, L0 naToreHes
MCP y piten mae GaratodakTopHy CXemy MNpOLECIB,
Ha BigMiHY Bif iCHytOUMX paHille ysABMneHb, siKi BpaxoBy-
Banu CyTO MEXaHiYHi hakTopy MOLUKOOXKEHHSI aHTUpe-
PIOKCHOrO MexaHiaMy Ha (poHi 3ananeHHs B AinsHUI
MixypoBo-cevoBigHoro cermeHta (MCC). BpogxeHumun
nepegymosamu MCP BBaxaloTb HeLOPO3BUHEHHST Dib-
PO3HO-M’A30BOI YaCTUHN Ce4oBOAa, 35HHHS OTBOPIB CEeYO-
BOAA, Pi3Hi popMm X ekTonii, BKOPOYEHHSA BHYTPILLHBO-
MiXypOBOro cerMeHTa ce4yoBofa, rinonnasito ce4oBiaHOro
TPUKYTHUKA, nopyLUeHHs NPOXiAHOCTI MiXypoBO-
ypetpansHoro cermeHta (MYC), nepegHboro Bigginy
ypeTpu Ta rinonnasii HAXXHbOro Bigainy cedosoaa [7-9].

MYC y xnonuukiB npeactaBneHuin TPUKYTHUKOM
i LUMMKOK CEYOBOro Mixypa, BHYTPILLUHIM BiYKOM ypeTpu,
NPOCTaTUYHOK YacCTUHOK YPEeTpu, BHYTPILUHIM CMiHK-
TepoM ypeTpu, a y AiB4aTOK — TPUKYTHUKOM i LUMMKOLO
Ce4yoBOro Mixypa, BHYTPILWHIM CKIHKTEPOM ypeTpu.
MCP € neBHOW aHaTOMO-(YHKLIOHANbHOK MEXEH Mk
BEPXHIMM CEYOBUBIOHMMM LUNSXaMKW, SKi  XapakTepu-
3YHOTbCS HU3bKMM TUCKOM, i HVXKHIMW CEHOBUMM LUMISIXaMMU,
SIKi XapaKTepu3yloTbCs BUCOKMM TUCKOM, 3aBASKW HYOMY
BEPXHi LWINAXW 3axuLeHi Big pedritokcy Aiet0 akTUBHUX
i NAacMBHUX aHTMPedNIOKCHNX MexaHiamis [9, 10].

Baxnusoio cknagoBoto HOpMarnbHOro yHKLIOHYBaH-
Hs1 MCC € WinbHiCTb i enacTUYHICTb M'I30BOr0 TYHEN0
B [AeTpy3opi, Skuin Bigirpae ponb YHKLiOHaNbHOro
KaHany, Lo [03BOMsiE CEYOBOAY BUKOHYBATU CBOKO aHTU-
pedrnitokcHy dyHkuito. [inepTpodis M'A30BMX BOMOKOH
cevyoBoAy, WO crnocTepiraeTbCA B MOEAHaHHI 3 iHdpa-
Be3vKarnbHOK OOCTPYKLiED, po3rnsgaeTbca SK KOMMEH-
caTtopHuin haktop npocpinaktukn MCP, wo nigtpumye
Len akTMBHMI MexaHi3m [11-13].

B3aemogiss Mk KOMMOHEHTaMn M’A30BOI i CNONY4HOT
TKaHWHW BU3Ha4vae (PyHKUiOHyBaHHA GinbLiocTi disiono-
rivHux npouecis. MCC — ue cTpyKTypa, sika yTBOPIOETbLCA
B pe3ynbTati 3NuTTa ceyoBody i AeTpy3opa, i Bignosigae
NeBHUM pyHKUiOHaneHMM Bumoram. MCP  yTBOptoE
MEXy MK HU3bKMUM TUCKOM BEPXHIX CEYOBUX LUNSAXIB
i HWXKHIX CevyoBMX LUMSXIB, SKi XapaKTepusyTbCs Benu-
KMMK 3MiHamu Tucky cedi. Kpim toro, MCP 3a6Ge3neuye
ceyoBU GOMC 3 aHTerpagHUM HanpsMKOM CTPyMy.
Lle ctae MOXNMBUM 3aBOSKU BUKMHOYHO MO300BXHLOMY
HanpsiMKy M’SI30BMX BOJTOKOH cevoBoady iHTpamyparnb-
HOro BigAiny, WO He Chnpuse Woro nepucTansTUYHIN
aKTMBHOCTI, @ MPOrpecuBHO CMPUSIE CKOPOYEHHIO MNOro
OOBXVMHU 33 MNPUHUWUMNOM TEMECKOMNiYHOro MexaHi3Mmy,
npu SIKOMY YKOPOYEHUI Bigdin iHTpamypanbHOI YacTUHU
CevyoBOY, MOTOBLLYIOYNCb, YaCTKOBO 3aKpMBaE MOro
NPOCBIT NuLLE B HanpsIMKy NOTOYHOIO CEYOBOro OOMtocy,
nepekpmBaloyM Moro petporpagHuin BigTik. lMicns npo-
XOMKEHHS MEePUCTanbTUYHOI XBWMi, SIka MOLUMPIOETLCS
Ha MOBEPXHEBUIN TPUKYTHUK, YKOPOYEHi iHTpamypanb-
HAA | MigCnu3oBUIA CermMeHTU ceyoBody NiATAryTbCA
MOro TPWUIOHANbHUM PO3LUMPEHHSIM M’SI30BMX BOJIOKOH
Yy TMOMOXEHHSI CMOKOK, TUM cCaMvM TMMYacoBO 36inb-
WYyYM OOBXMHY MiACMM30BOI YacTuHU. Takui rigpo-
OUHaMIYHUA  NPUHUMN  aHTUPEdIOKCHOrO  MexaHiamy
3abe3neyye aHTUrpagycHW MNOTIK Cedi HaBiTb 3a yMOB
nigBULLEHOro TUCKY B CEYOBOMY MiXypi.

in 69% of the causes contributing to the occurrence
and progression of VUR [6, 7].

Modern studies claim that the pathogenesis of VUR
in children has a multifactorial scheme of processes,
in contrast to the previously existing ideas, which took
into account purely mechanical factors of damage to the
antireflux mechanism against the background of inflam-
mation in the area of the vesicoureteric segment (VUS).
Congenital prerequisites of VUR are considered to be
underdevelopment of the fibromuscular part of the ureter,
gaping of the ureteral openings, various forms of their
ectopy, shortening of the intravesical segment of the
ureter, hypoplasia of the ureteral triangle, impaired
patency of the vesico-urethral segment, the anterior
part of the urethra, and hypoplasia of the lower part
of the ureter [7-9].

The VUS in boys is represented by the triangle and
neck of the urinary bladder, the internal eye of the urethra,
the prostatic part of the urethra, the internal sphincter
of the urethra, and in girls by the triangle and the neck of
the urinary bladder, the internal sphincter of the urethra.
The VUS represents a certain anatomical and functional
border between the upper urinary tract, which is charac-
terized by low pressure and the lower urinary tract, which
is characterized by high pressure, thanks to which the
upper tract is protected from reflux, due to active and
passive antireflux mechanisms [9, 10].

An important component of the normal functioning
of the MSS is the density and elasticity of the muscle
tunnel in the detrusor, which plays the role of a func-
tional channel that allows the ureter to perform its
antireflux function. Hypertrophy of muscle fibers of
the ureter, observed in combination with infravesical
obstruction, is considered as a compensatory factor
in the prevention of MSD, which supports this active
mechanism [11-13].

The interaction between the components of muscle
and connective tissue determines the functioning
of most physiological processes. VUS is a structure
that is formed as a result of the fusion of the ureter
and the detrusor, and which meets certain functional
requirements. The VUS forms the boundary between
the low pressure of the upper urinary tract and the lower
urinary tract, which are characterized by large changes
in urine pressure. Also, the VUS provides the urinary
bolus with an antegrade current direction. This becomes
possible thanks to the exclusively longitudinal direction
of the muscle fibers of the ureter of the intramural
section, which does not contribute to its peristaltic
activity, but progressively contributes to the reduction of
its length according to the principle of a telescopic
mechanism, in which the shortened section of the
intramural part of the ureter, thickening, partially closes
its lumen only in the direction of the current urinary bolus,
while blocking its retrograde outflow. After the passage
of the peristaltic wave, which spreads to the surface
triangle, the shortened intramural and submucosal
segments of the ureter are pulled by its trigonal expan-
sion of muscle fibers to a resting position, thereby
temporarily increasing the length of the submucosal part.
Such a hydrodynamic principle of the anti-reflux
mechanism provides an anti-grade flow of urine even
under conditions of higher pressure in the bladder.
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OocnigkeHHa HaykoBUiB cBig4aTb, LWO CeYoBig
He Mae M'A30BUX 3B'A3KIB (3'€dHaHb) 3 OEeTpy30poM,
a OTOYEHUI NepiypeTpanbHOK CNofnyYHOTKaHNHHOK 060-
FIOHKOIO MO BCiN iHTpamypanbHi YacTuHi. Taka M'a3oBa
(ckopoTnnBa) «He3amnexHiCTb» [J03BOMsiE  CevYoBOAY
BIJHOCHO BIiNbHO MepeMiwaTncs B MOro TPaHCMiXypo-
BOMY kaHani [14, 15].

Ons pgiarHocTukn natonorii  BUKOpUCTOBYOTL  Y3[,
HMPOK i CE4OBOro Mixypa 3 Ce4OriHHUM HaBaHTaXXEHHSM,
ponnneporpadito  CyAUH HUPOK, €KCKPETOPHY Yyporpa-
it 3 BiACTPOYEHOIO peHTreHorpamoto, MIKLUiiHY LUUCTO-
rpadito, BU3HAYEHHA YHKLiT HWXHIX CEYOBUX LUNSAXIB
(PUTM MUMOBINBHOTO CEYOBUMYCKAHHA 3 BU3HAYEHHAM
3anuLLIKOBOI cevi, ypodnoymeTpito) ce4oBoziB.

Baxnuee 3HadyeHHA B giarHoctuui MCP mae uucto-
ckonisi (OUIHIETBCA CTaH OTBOPIB CEYOBOAY, HAsBHICTb
nedpekTiB po3BMTKY CEYOBOrO TPUKYTHUKA, rinepTpodia
abo aToHIs LMK CEeYOBOrO Mixypa, NOABOEHHSA BEPXHIX
cevoBux wnsxis). MNpu BUSIBNEHHi pedontokcy nig 4ac
0iarHOCTMKM NPOBOAATb PEHOCUMHTUIpadoito AN OLiHKK
CTaHy napeHxiMmu HUpku [15].

KniHiyHi nposisBn MCP MOXyTb BWHMKATU y BHYT-
pilLHBOYTPOOGHOMY nepiofi, KON PO3LUMPEHHS BEPXHiX
CEYOBUX LUMAXIB BiA3HAYaETLCSA Pa3oM i3 CMOPOXKHEHHAM
CEeYOBOro Mixypa, SKLWO OOCTEXEHHS MPOBOAUTLCSA
Ha ni3Hix TepmiHax BariTHOCTi (> 28 TwxkHiB). Brinabko 10%
HOBOHApPOXKEHUX, Y SAKUX MNpeHaTanbHO AiarHOCTOBaHO
unatauilo BEepXHiX Ce4YoBMX LWNSAXiB, MawTb [AiarHos
nocTHaTtanbHun pedntokc [9, 13].

JlikyBaHHst MCP moxe 6yTu KOHCepBaTUBHWUM, €HAO0-
CKOMiYHMM i XipypriyHum. Bubip Toro um iHworo meroagy
3anexuTb Big ctyneHs MCP, HasBHOCTI ycknagHeHb
(peunamBytodoro nienoHedpuTy, Nporpecytoyoi Hedpo-
natii Ta iH.). TonoBHe B niKkyBaHHi — MonepemKeHHS
nopyweHHs  yHKUIT HUPOK, BIOHOBNEHHS  QOYHKLUIT
MiXypOBO-CE4OBIJHOIO CErMEHTa, YCYHEHHsI 3anarbHOro
npouecy. CBoevacHe koHcepBaTMBHE nikyBaHHA MCP
(aHTnbakTepianbHa Tepanist) go3Bonsie 3anobirtn He3Bo-
pPOTHOMY npouecy 3MiH Y Hupkax i po3BuTky XXH.
MeTolo KOHCEPBATMBHOTO fiKyBaHHA € MiATPUMAaHHS cTe-
PWNbHOCTI CeYi Ta OYiKyBaHHSI CMOHTAHHOIO 3HUKHEHHS
pecriokcy nig Yac cnoctepexeHHs. [ns niaTBepaXeHHS
CMOHTAHHOIO PO3CMOKTYBaHHA MOXe OyTu npoBedeHo
3BUYaliHE KOHTPOJibHE OOCTEXEeHHS 3a gonomorow Y3[
HUpOK umcTorpadii. CnoHTaHHOMY 3HUKHEHHI iHdbekUil
cevoBuBigHux wnsaxis (ICLU) moxHa 3anobirtu wopeH-
HAM MNPUAOMOM HM3bKMX [03 MPOTUMIKPOOHMX npena-
patiB (50% abo 30% Big TepaneBTUYHOI A03M). Y Hay-
KOBIiM niTepaTypi Ha U0 TEMy MOXHa 3HaWTU ABi NPOTK-
nexHi aymku. Kinbka aBTOpiB BBaxaroTb, WO aHTUGIO-
TUKOMNpodinakTMka Moxe 3anobirtv iHdekuii cevoBuBIa-
HUX LWASXiB i, 9K HACMigoOK, MOLKOIKEHHIO HUMPOK;
3 iHworo Ooky, Qfgesiki [OCNigXEHHA BKasywTb Ha
BiACYTHICTb kopucTi B3arani [1].

[Mpn HeeeKkTMBHOCTI KOHCEpPBATUBHOI Tepanii XBO-
pum HeobXxigHa eHgockoniyHa kopekuis MCP i3 BBe-
OeHHsIM BiocymicHOro HamnoBH0OBaYa B M'SIKi TKAHWHU
MiXypOBO-CE4OBIHOrO cermeHTa Ta/abo 3 BMKOpMCTaH-
HAM iHWKMX XipyprivHnx metoais. EHgockoniyHuiA meToa
NPOCTWIA Y BUKOHAHHI, MEHLL TpaBMaTUYHWUIA ONS OUTUHN
Ta OocuTb edekTnBHUN [6]. MNMepwi gocnigkeHHa 3 Bu-
KOPUCTaHHA €HOO0CKOMIYHOrO BBELAEHHS HaMoOBHIOBaYiB
ans nikysaHHs MCP 6ynu npoeeaeHi B 1980-x pokax [16].
Mpouenypa BMKOHYETbCS LIMCTOCKOMIYHO LUMASAXOM nif-

Research by scientists indicates that the ureter does
not have muscle connections (connections) with the
detrusor, but is surrounded by a periurethral connective
tissue membrane along the entire intramural part.
Such muscular (contractile) «independence» allows
the ureter to move relatively freely in its transvesical
channel [14, 15].

Ultrasound of the kidneys and bladder with diuretic
load, dopplerography of kidney vessels, excretory uro-
graphy with delayed radiographs, micturition cystography,
determination of the function of the lower urinary tract
(spontaneous urination rhythm with determination of
residual urine, uroflowmetry) are used to diagnose
pathology of the ureters.

Cystoscopy is also important in the diagnosis
of VUR (the condition of the ureter openings, the
presence of defects in the development of the urinary
triangle, hypertrophy or atony of the bladder neck,
doubling of the upper urinary tract is assessed). If reflux
is detected during diagnosis, renoscintiography is per-
formed to assess the state of the kidney parenchyma [15].

Clinical manifestations of VUR may occur in utero,
when dilatation of the upper urinary tract is noted along
with bladder emptying when the examination is performed
late in pregnancy (> 28 weeks). About 10% of newborns
diagnosed prenatally with dilatation of the upper urinary
tract are diagnosed with postnatal reflux [9, 13].

Treatment of VUR can be conservative, endoscopic
and surgical. The choice of one or another method
depends on the degree of VUR, the presence of compli-
cations (recurrent pyelonephritis, progressive nephro-
pathy, etc.). The main thing in the treatment is the
prevention of renal dysfunction, the restoration of the
function of the vesicoureteral segment, and the elimi-
nation of the inflammatory process. Timely conservative
treatment of VUR (antibacterial therapy) can prevent
the irreversible process of changes in the kidneys.
The goal of conservative treatment is to maintain the
sterility of the urine and wait for the spontaneous
disappearance of reflux during observation. Routine
follow-up imaging with renal ultrasound and nuclear
cystography may be performed to verify spontaneous
resolution. Spontaneous resolution of UTI (urinary tract
infection) can be prevented by daily administration
of low doses of antimicrobial drugs (50% or 30% of the
therapeutic dose). Two opposing positions can be found
in the literature on this topic. Several authors believe
that antibiotic prophylaxis can prevent urinary tract
infection and, as a result, kidney damage; on the other
hand, some studies indicate no benefit at all [1].

If conservative therapy is ineffective, patients need
endoscopic correction of the VUR with the introduction
of a biocompatible filler into the soft tissues of the vesi-
coureteral segment and/or the use of other surgical
techniques. The endoscopic method is easy to perform,
less traumatic for the child and quite effective [6]. The first
studies on the use of endoscopic injection of fillers for
the treatment of VUR were carried out in the 1980s [16].
The procedure is performed cystoscopically by sub-
mucosal injection of a biocompatible filler under the
intravesical part of the ureter, which ensures antegrade
flow of urine and prevents retrograde passage by eleva-
ting and narrowing the distal part of the ureter. Although
endoscopic correction of MSP is not as effective as open
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Cnn30BOi iH’ekuii BiocymicHOro HanoBHIOBaYa nig BHYT-
PiLLHBOMIXYpPOBY YacTWMHY ceyoBoay, WO 3abe3nevye
aHTerpagHuiM noTik cedi Ta 3anobirae peTporpagHoMy
nacaxy LWNAXOM MiAMOMY Ta 3BYXXEHHs AucTanbHOl
YacTMHM cevoBopy. Xo4ya eHpockoniyHa kopekuis MCP
He Taka edeKTMBHa, SK BigkpuTa peiMmnnaHTauia ce4vo-
BOAY, HaBiTb CbOrOAHI Lie A0CUTb NoLMpeHa MaHinynauia
3 HU3bKNM PU3UKOM yCcKNnaaHeHb [17].

CTOCOBHO iHWKX MeToaiB kopekuii MCP cnig 3asHa-
YMTWY, WO HANMOLWMPEHILINM Y CBITOBIN NpakTULi € MeTog,
3anponoHoBaHu [xosedom KoeHom y 1975 p., npu
SIKOMY BXiZI CE4YOBOZY 3anuLIaeTbCs HE3MIHHUM, @ Cevo-
Bi BCTaBNSETbCA B TPAHCTPUrOHaNbHO MiACNN30BUIA
TYHEenb («TPaHCTPUroHanbHa YpPETEPOHEOLMCTOCTOMIsS»)
3 OyXe BWCOKMM piBHEM YCRILWHOCTI iHdpaxiaTanbHOl
peimnnaHTauii MeHHa—AHOepcoHa, i cynpaxiatanbHui
nigxig Politano—Leadbetter [18, 19].

Y pasi BUKOPUCTaHHA Mo3amixypoBoro nigxody Jliva
Ta [peryapa m’si3 ce4oBOro Mixypa npoxoauTb nosagy
CevyoBOay Ta 3LUMBAETHLCA AN CTBOPEHHS LOBLUOrO Mia-
cnusoBoro TyHent. Lle cTBoptoe mMeHWwun nicnsonepa-
LiMHUA OMCKOMAOPT, ane MOXe CrpUYUMHUTU HEe3HauYHy
ONCAYHKLiI0 ceYoBOro Mixypa Ta 3aTpUMKy cedi, 0cob-
NMBO SIKLLO Npoleaypa BUKOHYETbLCSA ABOGIYHO.

Ha pymky 6inbwocTi gocnigHukie, egeKTUBHICTb
nikyBaHHS 3anexwuTb Big ctyneHss MCP. To6to gna MCP
IlI-V cT. pesynsratu BigkpuTOi onepadii OyayTb Kpalmmu,
HiXXK eHgocKoniyHa Kopekuis. binbwicTe  gocnigHukis
CXOAATbCA Ha AyMui, WO eHAOCKOoNiYHe Ta XipypriyHe
BTPyYaHHs € Hauvkpawmm metogoMm nikyBaHHa MCP
i3 YacTummn nposieamu iHdekuii. MNMpoTe BMCOKa edheKTmB-
HicTb Byab-sikoro xipypriyHoro nikyBaHHss MCP He 3aBxaun
3axullae Big MOBTOPHWX 3arocTpeHb NiENOHedpUTY
i, 3pO3yMino, pi3HOMaHITHUX ycknagHeHs [1, 3, 4].

Y pocnimxeHHi, sike npoBoaunocs Ha 6asi KniHiku
auta4oi Xipyprii HauioHanbsHOro MegnyHoro yHiBepcuTeTy
imeHi Muporoea, 6panu yyacTb 31 nauieHT, y siknx Busiene-
Ho MCP. MNonepegHbo Ui aitn 6ynu obcTexeHi B ymoBax
coMaTU4HUX BiadineHb BiHHULUbBKOT obnacHoi AuTaYvol
KniHiYHOT nikapHi. MNauieHTam nposBoAWNM €HAOCKONIYHY
kopekuito rensimu  (Nubiplant, Vantrix, Deflux, Dexell)
3a metogukoto STING. MNMepen eHaockoNiYHO KOpeKLieto
XBOPMM MPOBOAMNN [iarHOCTUYHE obcTexeHHs (306ip
aHaMmHesy, 3aranbHi aHani3u KpoBi Ta Ceui, BU3HAYEeHHS
piBHSA CEYOBUHM Ta KpeaTuHiHy; Y3[ HMpOK, cevoBuainb-
Ha uucToypeTeporpadisa, ekckpeTtopHa yporpadis, npu
HeobxigHocTi ExoKI).

3asBuyai npu HU3bkMx ctyneHsx MCP i rigpoguna-
Tauii ceyoBogy nNpoBoasTe TpaguuinHy metoanky STING,
npu Ginbll BUCOKMX CTYMEHSIX 3aCTOCOBYOTb MeToau
HIT i DoubleHIT. Kputepiem € noBHe Ta edekTMBHE
3aKpUTTSA NETNi ceYoBOAY.

CyTb eHpgockoniyHoro nikyBaHHss MCP nonsrae
B ONTMMI3aUii KnanaHHOro MexaHiamy, KU yTpuMye cevy
Big 3akmnay B ypeTpy. lNiacnm3osy iH’ekuito 3acoby nposo-
OSTb nig netnio cevoBogy abo B CEYOBOOHWN TYHErb.
IH’ekuia TpuBae AOTU, OOKN He 3'ABUTbCS BUOUMA OMyK-
nicTb, SKa OXONIOE SK BYLUKO CEYOBOAY, TaK i ce4oBof-
HUI TyHenb. O6csar iMnnaHTa 3anexuTb Big KoHdirypauii
«BYyINnKaHi4YHoro» BMCTyny. BukopucToByeTbcA nonimep,
Wwo mictnTb akpun. lMicns eHooBe3vKanbHOrO BTPyYaHHSA
pPEKOMEHOYETbCA YacTe CaMOCTIHE CEeYOBUMYCKaHHS.
Tpu gHi NpusHayalTb aHTubaKTepianbHy Tepanio Ans
nonepeaXeHHs 3ananbHuX YCKNagHEeHb.

reimplantation of the ureter, it is a fairly common mani-
pulation even today with a low risk of complications [17].

With regard to other methods of correction of VUR,
it should be noted that the most common methods of
world practice are the method proposed by Joseph Cohen
in 1975, in which the entrance of the ureter remains
unchanged, and the ureter is inserted into the trans-
trigonal submucosal tunnel («transtrigonal uretero-
neocystostomy») with a very high success rate infra-
hiatal reimplantation of Glenn-Anderson., and the
suprahiatal approach of Politano-Leadbetter [18-20].

When using the Leach and Gregoire extravesical
approach, the bladder muscle passes behind the ureter
and is sutured to create a longer submucosal tunnel.
This creates less postoperative discomfort, but may cause
minor bladder dysfunction and urinary retention, espe-
cially if the procedure is performed bilaterally.

According to most researchers, the effectiveness of
treatment depends on the degree of VUR. That is, for
the VUR IlI-V st. the results of open surgery will be better
than endoscopic correction. Most researchers agree
that endoscopic and surgical intervention are the best
methods of treatment for VUR with frequent manifes-
tations of infection. However, the high efficiency of any
surgical treatment of VUR does not always protect
against repeated exacerbations of pyelonephritis and,
clearly, various complications [1, 3, 4].

In the study, which was conducted on the basis
of the children’s surgery clinic of the National Pirogov
Memorial Medical University, 31 patients were involved
in whom VUR was detected. Previously, these children
were examined in the conditions of somatic departments
of Vinnytsia Regional Pediatric Clinical Hospital. Patients
underwent endoscopic correction of MSP using gels
(Nubiplant, Vantrix, Deflux, Dexell) according to the
STING method. Before endoscopic correction, the
patients underwent a diagnostic examination (taking
an anamnesis, general blood and urine tests, determi-
ning the level of urea and creatinine; ultrasound of the
kidneys, voiding cystoureterography, excretory urography,
echocardiography if necessary).

Usually, with low degrees of MSP and hydrodilation of
the ureter, the traditional STING technique is performed,
with higher degrees, HIT and DoubleHIT methods are
used. The criterion is the complete and effective closure
of the ureteral loop.

The essence of endoscopic treatment of VUR is to
optimize the valve mechanism that keeps urine from
being thrown into the urethra. A submucosal injection
of the agent is performed under the ureteral loop or
within the ureteral tunnel. The injection continues until
a visible bulge appears, it covers both the eye of the
ureter and the ureteral tunnel. The volume of the implant
depends on the configuration of the «volcanic» pro-
trusion. An acrylic-containing polymer is used. After
endovesical intervention, frequent independent urination
is recommended. Antibacterial therapy is prescribed
for three days to prevent inflammatory complications.
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PE3YABTATU TA iX OBFOBOPEHHS

3a paHumn niTepaTypu, €HOOCKOMIYHA KOpekKLis
nokasaHa: npu MCP |-Il cTtyneHiB npyu HeedeKTMBHOCTI
KOHCEpBaTMBHOI Tepanii, ska npoBogunacst NnpoTaroMm po-
Ky; 3 MCP llI-IV cTyneHiB i peumamBamu nicns xipypriv-
HOrO BTPYYaHHS; Npu pedrokci B eKToniYHe BiYKO cevo-
Boay, a Takox npu MCP, o cynpoBogXXyeTbCa YacTumm
3aroCTPEHHAMU MiENOHedPUTY, MPOrpecyBaHHAM SIBULL,
HedoponarTii (BTOPMHHE 3MOPLLEHHSI HUPKM), 3HKEHHAM
OYHKLUIT HAPOK, BUPaXEHUMU po3nagamu ypoamHamiku.

O6OB’A3KOBOI0  YMOBOK E€HOOCKOMIYHOI  KOpekLUii €
BiCYTHICTb OCTPOro 3amnarneHHsi cedyoBoro Mixypa [3].
Pe4yoBuHM, sIki YacTille BUKOPWUCTOBYIOTbCA ANS €HAo-
CKOMIYHOI KOpeKLUii: TedrioHoBa nacrta, noniakpunamigHi
rigporeni (MAl) — «IHTepdan», «Ectecdopm», «Hy6i-
nnaHT™ i «Jednokey.

AHania meanyHux kapT 31 cTauioHapHOro nawieHTa,
Ak nepebyBanu Ha nikyBaHHI B KNiHiLi autadoi xipypril
HauioHanbHOro Megu4Horo yHisepcutety imeHi lNuporosa
3 2019 no 2023 pik, nokasas, WO cepen nauUieHTIB
20 pisyat (BaoBivi Ginblue, Hix xnonyukis — 11). Xutenis
MicCT i cin 6yno marxe nopisHy (15 i 16 BignoBigHoO).

Hanbinblwa 3axBoptoBaHicTb BigmideHa y Bili Big 6
0o 9 pokis — 13 Bunagkis Ta Big 0 0o 3 pokiB — 12 xBOpUX,
Big 13 oo 16 pokiB — 3 xBopux, Big 10 go 12 pokis —
2 xBopwXx, i Big 4 o 5 pokiB — 1 gutuHa (puc. 2).

® 10 3 pokie / until 3 years

m4-5pokis | years
6-9 pokie / years

®10-12 pokis/ years
13—16 pokis / years

RESULTS AND DISCUSSION

According to the literature, endoscopic correction is
indicated: for VUR of I-Il degrees with unsuccessful
conservative therapy, which was carried out for one year;
with VUR [lI-IV degrees and relapses after surgical
intervention; with reflux into the ectopic eye of the ureter,
as well as with VUR accompanied by frequent exacerba-
tions of pyelonephritis, progression of nephropathy
phenomena (secondarily shrunken kidney), decreased
kidney function, severe urodynamic disorders.

A mandatory condition for endoscopic correction is
the absence of acute inflammation of the bladder [3].
Substances that are more often used for endoscopic cor-
rection: Teflon paste, polyacrylamide hydrogels (PAG) —
«Interfal», «Esteform», «Nubiplant» and «Deflux».

An analysis of the medical records of 31 inpatients
who were treated in the pediatric surgery clinic of the
National Pirogov Memorial Medical University from 2019
to 2023. There were 20 girls among the patients (twice as
many as boys — 11). There were almost equal numbers
of city and village residents (15 and 16, respectively).

The highest morbidity was observed at the age of 6
to 9 years — 13 cases and from 0 to 3 years — 12 patients.
From the age of 13 up to 16 — 3 patients, from 10 years
old up to 12 — 2 patients and from 4 years old. up to
5 years — 1 child (Fig. 2).

42%

10%

Puc. 2. BikoBuin po3nogin XBopyx Ha MiXypoBO-CEYOBIAHUIA pedprioke
Fig. 2. Age distribution of patients with vesicoureteral reflux

3 aBoGiyHMm MCP 6yno 16 piten, 3 ogHOGIYHUM —
15 piten. Cepen HUX 9 aiTen 3 aKTUBHUM pPedrItOKCOM,
22 — 3 aKTMBHO-MacuBHWM pedniokcoM. 3a cTyneHem
pedniokcy | cragii — 5 xBopux, II-lll cT. — 21 xBopwui,
-V ct. — 8 nauieHTiB. ¥ 100% xBOpuX Big3HA4YeHO
nienoHedput. Y crauioHapi xBopi nepebysBanu Big 2
no 11 ni>kko-aHiB.

EHpockoniyHa Kopekuis Brneplue BMKOHaHa y 24 na-
uieHTiB (77,4%), noBTopHO Yy 7 nadieHTiB (22,6%).
Cepen ocTaHHiX 4eTBepo AiTel NPOXOAMIIM €HOO0CKO-
niyHe nikyBaHHs ABidi, Tpoe pAiten — Tpwdii. OgHomy
3 nauieHTiB micna onepauii BUMKOHaAHa eHAoCKomMivYHa
Kopekuis (onepauis Jliva—peryapa 3 o6ox 60kiB).

3a Hawumu JOoChiMKEeHHAMM nig 4ac eHgocKomniy-
Hoi kopekuii metogom STING BuKOpucTOBYBanucs reni
Nubiplant, Vantrix, Deflux, Dexell.

There were 16 children with bilateral VUR, 15 with
unilateral VUR. Among them, there were 9 children with
active reflux, 22 with active-passive reflux. According
to the degree of reflux, | stage — 5 patients, II-IIl stages —
21 patients, llI-IV stage — 8 patients. Pyelonephritis
was noted in 100% of patients. Patients spent 2 to
11 bed-days in the hospital.

Endoscopic correction was performed for the first
time in 24 patients (77.4%), again in 7 patients (22.6%).
Among the latter, four children underwent endoscopic
treatment twice, three children — three times. One of
the patients underwent endoscopic correction after
surgery (Lich—Gregoire operation on both sides).

According to our research, gels (Nubiplant, Vantrix,
Deflux, Dexell) were used during endoscopic correction
using the STING method.
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BUCHOBKHU

MCP — pocuTb nowumpeHa nartonoris cepeg aiten,
saKa Mae MynbTUakTopHUn xapaktep. PisHOMaHITHICTb
nposBiB, BMCOKa MOLUMPEHICTb AaHOi nartonorii Ta
TSDKKICTb YCKMafAHeHb BMMarailTb PaHHbOI AiarHOCTUKM
Ta BU3HAYEHHS TaKTUKM nikyBaHHs. Lloao reHgepHoro
posnoginy nartonorii, TO cnig 3a3HaunTy, WO AiB4aTka
XBOPItOTb YacTile, HiX XNon4yukn. 3 ogHaKoBOK 4YacTo-
TOK 3ycTpidaeTbcs ofHo- Ta ABobivyHui MCP, npu
ubomy pedntoke |-l cTagii 3ycTpiyaeTbcs HanyacrTiwe.
MakcrmanbHa 3axBOplOBaHICTb BigmiyeHa y BiUi Big 6
no 9 pokie Ta Big 0 go 3 pokis. Y 35-60% Bunagkis
pednioKC BUKMMKAE CKNEPOTUYHI 3MiHW HWUPKK, BTO-
PVHHE 3MOpLLYBaHHA HUPKU. 3a [aHuMKU niTepaTtypw,
HedpocKkNepo3 Ha TNi XPOHIYHOro nienoHedpuTy npu
BYP ¢dopmyetbea B 30—60% Bunaakis, WO Npu3BOAUTL
00 pOo3BUTKY TepMiHanbHOI cTafii XpOHIYHOI HUPKOBOI
HegocTaTHOCTI y 25-60% XBOpPUX BHACNIAOK 3HUXEHHSA
byHKUiOHANbHOrO HWPKOBOIO pe3epBy, sIK MOKa3HMKa
KOMMNEHCATOPHMUX MOXIMBOCTEN HUPOK. BinbLwicTb gocnig-
KEeHb MoKasye, WO eHA0CKOMIYHE Ta XipypriyHe BTpy4YaH-
HA € Hankpawummn metogamu nikyBaHHa MCP i3 vac-
TMMK nposiBamn iHdekuii. MpoTe, BUCOKa edeKTUBHICTb
Oyab-akoro XxipypriyuHoro nikyBaHHs MCP He 3aBxgu
3axXULLAE Bi NOBTOPHMX 3arocTpeHb MienoHedpuTy.

ABTOpM 3asBnATbL MNP0 BIACYTHICTb  KOHNIKTY
iHTepeciB. Ha onuc kniHiYHOro BUNagKy oTpMMaHo iHop-
MOBaHy 3rogy 6aTbKiB OUTUHN.
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CONCLUSIONS

VUR is a fairly common pathology among children,
which has a multifactorial nature. The variety of mani-
festations, the high prevalence of this pathology and
the severity of complications require early diagnosis and
determination of treatment tactics. Regarding the gender
distribution of the pathology, it should be noted that
girls are sick more often than boys. Unilateral and bila-
teral VUR occurs with the same frequency, while reflux of
the Il-Ill stages occurs most often. The maximum
morbidity was observed at the age of 6 to 9 years and
from O to 3 years. In 35-60% of cases, reflux causes
sclerotic changes in the kidney, secondary shrinkage of
the kidney. According to the literature, nephrosclerosis
due to chronic pyelonephritis in VUR is formed in 30—60%
of cases, which leads to the development of the terminal
stage of chronic renal failure in 25-60% of patients,
due to a decrease in the functional renal reserve, as
an indicator of the compensatory capabilities of the
kidneys. Most research suggests that endoscopic
and surgical intervention are the best treatment methods
for VUR with frequent manifestations of infection.
However, the high efficiency of any surgical treatment
of VUR does not always protect against repeated
exacerbations of pyelonephritis.
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consent was obtained from the child’s parents for the
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Ta eHOOCKONIYHUX METOAIB NiKyBaHHS.

KoHAIKT iHTepeciB
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Prospects for further research

To improve the effectiveness of the treatment of vesico-urethral
reflux in children, attention should be paid to improving the
materials used to narrow the ureteral loop to prevent recurrent
disease. It is important for the treatment of this pathology
to develop a clear algorithm for choosing the use of open
and endoscopic methods of treatment.
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PE3IOME

AxTyanbHicTb. ETionaTtoreHeTM4HUM (PakTOPOM BUHUKHEHHS Ta PO3BUTKY PYPYHKY-
Nbo3y € MiKpOOHUIA haKTop, @ TaKoX NOPYLUEHHS 3araribHOro Ta MiCLIEBOIO IMYHITETY.
PypyHKYNbO3 MOXe MaTu nepebir B rocTpii Ta XPOHiYHi chopMi, CynpoBoOaXyUNCh
NOripLIeHHsIM camoroYyTTs, NiABULLEHHAM TemnepaTypu, ronoBHuM Gonem. o Tene-
PiLUHBOrO Yacy iMyHOMoOriYHi npouecu, siki CynpOBOMXYHOTb BUHUKHEHHS Ta nepebir
dYPYHKYMNbO3Y, OCTAaTOMHO HE BU3HAYEHI. Y Aeskux Bunagkax HeedeKTUBHe NikyBaHHSA
NoB’A3aHe He CTiNbKU 3 TAKTUKOK BEAEHHS XBOPWX, CKINbKU 3 BU3HAYEHHAM OKpemux
NaHoK iMyHonartoreHesy ypyHKynbo3y. PO3yMiHHS iIMyHHMX NpOLECiB, SIK OCHOBM
natoreHesy, Mae BUpillanbHe 3HaYeHHS B MPOrHO3yBaHHi nepebiry 3axBoproBaHHS,
B NiKyBaHHi, 3anobiraHHi ycknagHeHb Ta peumanBiB.

MeTa po60Tn — BMBYMTM CTaH MiCLIEBOrO IMYHITETY y XBOPUX Ha 3aranbHWn ¢ypyH-
Kynbo3, YCKnagHeHWn MYpPYHKYNIOM HoOca, $K MpPOBIAHOrO aktopa Yy BWHUKHEHHI
PVUHOrEHHUX BHYTPILLUHbOYEPENHNX 3ananbHUX NPoLEeCiB.

Matepianu Ta metoau. 'pyny obCTEXEHHS CKNanu XBopi, SKi 3HaXOAWMUChb Ha MiKy-
BaHHi B KoMyHamnbHOMYy HeKOMepLinHOMY NiANPUEMCTBI XapKiBCbKOi MiCbKOI paau
«Micbka kniHiyHa nikapHa Ne 30» (M. XapkiB), 3 AiarHo3oM 3aranbHUIN ypyHKYNb03
(ICD-11: L02), ycknagHeHuin dypyHkynom Hoca (ICD-11: J34.0).

B pocnigHy rpyny 6ynu BkntoueHi 3 karteropii xBopux: 1-wwa rpyna — XBopi Ha ¢ypyH-
Kynb03 HOCOBOI MopoxHuHM (30 ocib); 2-ra rpyna — xBopi Ha 3aranbHuii ypyHKy-
nbo3 (30 ocib), 3-T9 rpyna — xBOpi Ha 3aranbHUiA YPYHKYNbO3, YCKNagHEeHWUn
dypyHKyrnom Hoca, (30 oci6). Bik obctexxeHnx xBopux cknagas 22—45 pokiB. KoHT-
ponbHy rpyny cknanu 30 300poBMX OCib BigNOBIAHOrO BiKY.

CraH MicueBOro iMyHiTeTy BM3Ha4anu 3a piBHEM nisouumy, aedeHsnHis, sigA, migA
Ta IgG y poTOrnoTKOBOMY CEKpETi, TaKoX OyB BUBYEHUIA LIMTONONYHWUIA CKNag, Crin3oBoi
060noHKM Hoca.

BmicT nisouumy Bu3Havanu BpaHUi HaTliecepue MeToaoM Audysii B arapi 3rigHo
3 pekomeHgauiamm E.®. YepHywenko i J1.C. KorocoBoi. PiBeHb a-AedeH3uHiB
(HNP-human neutrophiles peptides) BusHauanu 3a gonomoroto peaktusiB «Bender
medsystems» B |IPA. PieHb slgA, migA i IgG y poTtoBomy cekpeTi BuMiptoBanu
cnekTpodoToMeTpUYHO B npucyTHocTi MNEM-6000.

CTtaTuCTUYHy OOpO6KY [AaHWX NpPOBOAMNM 3 BUKOPUCTAHHAM MPOrpaMHOro naketa
«Statistica 10.0 for Windows».

Pe3synbTraTy Ta ix 06roBopeHHs. AHani3 KNiTMHHOTO cknagy crnv3oBoi 060MOHKM Hoca
CBiQuNTb, WO cepen KNiTUH y 3iwkpibi xBopmx 1-i rpynu Ta 3-i rpynu nepesaxatoTb
3py/HOBaHi eniTenianbHi KNiTMHW, BiACOTOK SKMX cknagae BignosigHo 61,4 + 5,6%
Ta 66,5 + 6,3% Bif 3aranbHOI KiNbKOCTI KMITUH Yy Npenapari.

Y xBopux 2-i rpynu eniteniouMTn nepeBaxHo Oynu npeacTaBneHi iHTaKTHUMK
oavHMLAMM, iX BiACOTOK cknagas 66,5 + 0,6%, a 3pyiHoBaHux — 20,7 + 0,2% KNiTUH.
Ha BigmiHy Big xBopux 2-i rpynu, y xsopux 1-i Ta 3-i rpyn y 3iwkpibi 3 Hoca cnocTepi-
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AAS UMTYBAHHS:

raeTbCsl BEMUKUIA BiACOTOK HEMTPOiNbHUX nenkoumTiB (BignosigHo 23,4% Tta 23,5%),
cepef SKMX 3HaYHa KinbKiCTb MpeacTaBneHa 3pywHOBaHWMMU KhiTuHamu (BignoBigHO
19,1 £ 1,7% 1a 21,4 + 2,1%) Big 3aranbHOI KiNbKOCTi KNiTWH.

3aranbHui BiACOTOK MOHOUMTIB, NiMAOLUTIB, €03UHOMINbHUX NENKOUUTIB Y 3ilKpibi
3i cnusoBoi 06onoHku Hoca y xBopux 1-i, 2-i Ta 3-i rpyn He nepesuwysaB 7,1%.
Mpy NOpPIBHAHHI MOKa3HWKIB KMITMHHOTO CKnagy Crnv3oBoi OBOMOHKM HOca XBOPWX
1-i i 3-i rpyn 3 nokasHvkamu 3gopoBuMx Oci6 BiporigHi BigMiHHOCTI crnocTepiranvcb
cepeq IHTaKTHUX Ta 3pyWHOBaHWX eniTenianbHUX Ta HeNTPOMiNbHUX NENKOUUTIB.
BiporigHi BigMiHHOCTI MK 2-10 rpynol XBOPWX i KOHTponemM BiA3Hayanucs nvwe
NiOBULLEHHAM  KiMbKOCTI  3pYMHOBAHUX HENTPOMINbHUX NEWKouUTIB, MOHOLMTIB,
nimdouuTiB Ha cnM30Bili 060MOHLi Hoca XBOPUX Ha PYPYHKYMbO3.

AHani3 micueBoro iMyHITETY CBiQYMTb, WO Yy xBopuX 1-i Ta 3-1 rpyn OCHOBHI NOKa3HUKM
(nizoumnm, nedeHsnHK, sigA) BiporigHO HWKYe, HiX B 0CIBG KOHTPOMBHOI rpynu, a y XBo-
pux 2-i rpynM MakTb TEHOEHUi0 A0 3HWKEHHsl. Halbinblue 3HWXEHHsI piBHSA ni3o-
unmy, gedeH3nHiB Ta sIgA cnocTepiranock y xsopux 3-i rpynu. Tak, piBeHb nisoummy
y xBopux 3-i rpynu 6yB Hwkdve Ha 31,6%, AedeHnsuHisa Ha 30,1%, slgA Ha 33,4%.
Y xBopux 1 rpynu BignoBigHo Ha 26,7, 23,0 Ta 29,2%. HesHayHe nigBuULLEHHS
piBHst mIgA Ta IgG y xBopux 1-i Ta 3-i rpyn y poTOrnoTKOBOMY CEKpeTi, NOPIiBHSHO
3i 3gopoBUMK ocobamu, MMOBIPHO MOB’sI3aHe 3 3anarbHUMK NpoLecamMu B HOCOMOTL
i nigBuLEHO TpaHcaykKuieo iMyHOrnoGyniHiB 4Yepe3 CyAUHHY CTiHKY. 3HUXKEHHS
MiCLIeBOro iMyHITETY CTBOPHOE YMOBM ANs NiABULLEHOI KOMOHi3aLii cnm3oBoi 060MoHKK
Hoca, WO B CBOKW Yepry Crpusie po3BUTKY | NigTpUMLi 3ananbHOro npouecy,
a B noganbloMy i reHepanisauii iHeKUil i BUHUKHEHHIO PUHOTEHHWX YCKNaaHEeHb.
Bucoka KoHUeHTpauis MikpobiB 4epe3 NpoayKuUild EK30TOKCUHIB 3a4aTHa MpUrHivy-
BaTWM MicLueBWUIi iMyHITET i BRNnuBaTM Ha xapaktep nepebiry 3ananbHoOro npouecy
B HOCi. TakuM YMHOM, MikpobHa cninbHOTa i MiKPOOpraHiaMu 3HaXoAsATbCA B TiICHOMY
B3aEMO3B'A3KY, Bif, XapaKkTepy $KOro 3anexuTb po3BUTOK i nepebir Oyab-skux
iHbekuinHo-3ananbHUX npoueciB. Cnig 3asHaunT, WO Yy BM3HAYEHHi edeKTUBHOI
TaKTUKM  NiKyBaHHA XBOPUX Ha (ypyHKYyNbO3 BUWLLEONWCaHi Npouecu MatkoTb
NpoBigHE 3HAYEHHS.

BucHoBKuU. Y xBopux Ha pypyHKYnb03 HOCa i Ha 3aranbHU ypyHKYNb0o3, yCKnagHeHnn
PYPYHKYINIOM HOCa, MiCLEBUIN IMYHITET 3HAYHO MPUrHIMEHU, WO CTBOPKOE YMOBU ANS
PO3BUTKY | NPOrpecyBaHHs 3anarneHHs B HOCi i BUHUKHEHHIO PUHOFEHHUX YCKNaAHEHb.
[MokasHWkK MicLEBOro IMyHITETY MOXYTb CRAYryBaTti MNPOrHOCTUMHUMUK KpUTEpisMu
nepebiry 3ananbHOro NpoLecy B HOCI | Kopekuii npoBeaeHoi Tepanii.

Monoe M.M., OrniseHko O.B., CamyceHko [O.C. CTaH MicLEBOro iMyHITETY y XBOPMX Ha (YPYHKYyNbo3. BicHuk
Xapkiecbkoeo HauioHanbHO20 yHisepcumemy imeHi B.H. KapasiHa. Cepis MeduyuHa. 2024. T. 32. Ne 4(51).
C. 487-494. DOI: https://doi.org/10.26565/2313-6693-2024-51-04
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ABSTRACT

Background. The etiopathogenetic factor of the occurrence and development of
furunculosis is a microbial factor, a violation of general and local immunity.
Furunculosis can occur in an acute or chronic form, accompanied by deterioration of
well-being, fever, headache. Until now, the immunological processes that accompany
the occurrence and course of furunculosis have not been definitively determined.
In a number of cases, ineffective treatment is connected not so much with the tactics
of managing patients, but with the determination of individual links of the immuno-
pathogenesis of furunculosis. Understanding immune processes as the basis of
pathogenesis is crucial in predicting the course of the disease, in treatment, prevention
of complications, and relapses.

Purpose — is to study the state of local immunity in patients with general furuncu-
losis complicated by nasal furuncle as a leading factor in the occurrence of rhinogenic
intracranial inflammatory processes.

Materials and Methods. The examination group consisted of patients who were
being treated at the Communal non-commercial enterprise of the Kharkiv City
Council «City Clinical Hospital Ne 30», medical center in the city of Kharkiv, with
a diagnosis of general furunculosis (ICD-11: L02), complicated by a furuncle of
the nose (ICD-11: J34.0).

3 categories of patients were included in the research group: 1st group — patients with
furunculosis of the nasal cavity (30 people); Group 2 — patients with general furuncu-
losis (30 people), group 3 — patients with general furunculosis complicated by nasal
furuncle (30 people). The age of the examined patients was 22—45 years. The control
group consisted of 30 healthy people of the appropriate age. The state of local
immunity was determined by the level of lysozyme, defensins, slgA, migA
and IgG in oropharyngeal secretions. The cytological composition of the nasal
mucosa was also studied.
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The content of lysozyme was determined in the morning on an empty stomach by
the diffusion method in agar according to the recommendations of E.F. Chernushenko
and L.S. Kogosova. The level of a-defensins (HNP-human neutrophiles peptides)
was determined with the help of «Bender medsystems» reagents in IFA. The level
of slgA, mIgA and IgG in oral secretions was measured spectrophotometrically
in the presence of PEG-6000. Statistical processing of data was carried out using
the software package «Statistica 10.0 for Windows».

Results. Analysis of the cellular composition of the nasal mucosa shows that among
the cells in the scrapings of patients of group 1 and group 3, destroyed epithelial cells
predominate, the percentage of which is 61.4 + 5.6% and 66.5 + 6.3% of the total
number of cells in the preparation, respectively.

In patients of group 2, epitheliocytes are mainly represented by intact units, their
percentage was 66.5 + 0.6%, and destroyed cells — 20.7 + 0.2%. In contrast to patients
of group 2, in patients of groups 1 and 3, a large percentage of neutrophilic leukocytes
was observed in nasal scrapings (23.4% and 23.5%, respectively), among which
a significant number was represented by destroyed cells (19.1 £ 1.7% and 21.4 £ 2.1%,
respectively) from the total number of cells.

The total percentage of monocytes, lymphocytes, and eosinophilic leukocytes in
scrapings from the nasal mucosa in patients of groups 1, 2, and 3 did not exceed 7.1%.
When comparing the indicators of the cellular composition of the nasal mucosa of
patients of groups 1 and 3 with the indicators of healthy individuals, probable differences
were observed among intact and destroyed epithelial and neutrophilic leukocytes.
Probable differences between the 2nd group of patients and the control were affected
only by an increase in the number of destroyed neutrophilic leukocytes, monocytes,
and lymphocytes on the nasal mucosa of patients with furunculosis.

The analysis of local immunity shows that the main indicators (lysozyme, defen-
sins, slgA) in patients of groups 1 and 3 were probably lower than those of the control
group, and in patients of group 2 they tend to decrease. The greatest decrease in
the level of lysozyme, defensins and slgA was observed in patients of group 3.
Thus, the level of lysozyme in patients of group 3 was lower by 31.6%, defensins
by 30.1%, and sIgA by 33.4%. 26.7, 23.0 and 29.2% of patients in group 1, respectively.
A slight increase in the level of mIgA and IgG in patients of groups 1 and 3 in the
oropharyngeal secretion compared to healthy individuals is probably associated
with inflammatory processes in the nasopharynx and increased transduction of
immunoglobulins through the vascular wall.

A decrease in local immunity creates conditions for increased colonization of the
nasal mucosa, which in turn contributes to the development and maintenance of
the inflammatory process, and subsequently to the generalization of the infection and
the occurrence of rhinogenic complications. A high concentration of microbes due
to the production of exotoxins can suppress local immunity and thus affect the course
of the inflammatory process in the nose.

Thus, the microbial community and microorganisms are in a close relationship,
the nature of which depends on the development and course of any infectious
and inflammatory processes. It should be noted that in determining the effective
treatment tactics for patients with furunculosis, the above-mentioned processes are
of leading importance.

Conclusions. In patients with nasal furunculosis and general furunculosis complicated
by a furuncle of the nose, local immunity is significantly suppressed, which creates
conditions for the development and progression of inflammation of the nose and
the occurrence of rhinogenic complications.

Indicators of local immunity can serve as prognostic criteria for the course of the
inflammatory process in the nose and correction of the therapy.

Popov MM, Ohnivenko OV, Samusenko DS.
The Journal of V.N. Karazin Kharkiv National
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BCTYN

ETtionatoreHeT4HMM (pakTOPOM BMHWUKHEHHS Ta pO3-
BUTKY (PypyHKYNnbo3y € MikpoOHUIA hakTop, a Takox
MOPYLLEHHS 3aranbHOro Ta MiCLEeBOro iMyHiTeTy. 3aranb-
HUI PYPYHKYINbO3 BUHMKAE Ha TNi po3nagiB B €HOOKPWH-
Hi cucTemi, Npu po3BUTKY LyKpoBoro giaberty, meTtabo-
NiYHMX MNOpYyLIEHb, aBiTaMiHO3i, MOPYLUEHHAX Yy poOOoTi
LLITYHKOBO-KULLKOBOrO TpakTy [1-3].

State of local immunity in patients with furunculosis.
University. Series Medicine. 2024;32(4(51)):487—494. DOI:

INTRODUCTION

The etiopathogenetic factor of the occurrence and
development of furunculosis is a microbial factor,
a violation of general and local immunity. General furun-
culosis occurs against the background of disorders in
the endocrine system, with the development of diabetes,
metabolic disorders, vitamin deficiency, disorders in the
work of the gastrointestinal tract [1-3].
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Cepeq Mikpo6iB HanvacTile ypyHKYNbO3 CIPUYMHS-
I0Tb CTadinokok Ta GeTa-reMoniTMYHNIA CTPEenToKoK [4—6].
®ypyHKYNb03 MOXe MaTu nepelir B rocTpiii Ta XPOHIYHiIl
cdopmi, CynpOBOMKYIOUMCH MOTiPLUEHHAM CaMOMoYyTTS,
NiaBULLEHHAM TemnepaTypu, ronoBHuM 6Gomnem. Ocob-
nMBO Hebe3nevyHum € pypyHKYnu obnuyus, ski 3gatHi
BMKINWKATW 3anarneHHs BHYTPILUHbOYEPENHUX Ta BHYT-
piluHbOOP6ITaNbHUX CTPYKTYP TOMOBM Ta CEencuc, Lo
MOX€E NPU3BOANTM 4O 3arpo3n XUTTHO XBoporo [7, 8].

AHani3a BUHWKHEHHS1 3aXBOplOBaHb Ha (PypyHKynbo3
3a OCTaHHi M'ATb POKIB CBiQYAUTL, LLO KifbKICTb XBOPUX,
SIKi 3BEpTaloTbCA 3a [AOMOMOIOK B MELMYHI 3aknaaw,
36epiraeTbCcs Ha BUCOKOMY piBHi. [lOo TenepilHboro vyacy
iMyHOMOriYHi npouecu, siki CynpoBOOXKYIOTb BUHUKHEHHSA
Ta nepebir ypyHKynbo3y, OCTAaTOMHO HE BU3HAYEHI.
Y pesikMx Bunagkax HeemekTMBHE niKyBaHHA MOB’SA-
3aHe He CTiNbKM 3 TaKTUKOK BEAEHHSI XBOPWX, CKiMbKu
3 BU3HAYEHHSIM OKPEMUX NMaHOK iMyHoNaToreHesy dypyH-
Kynbody. Po3yMmiHHSA iMYHHUX npoueciB, $IK OCHOBU
natoreHesy, Mae BupillanbHe 3HAYEHHS B MPOrHO3y-
BaHHi nepebiry 3axBOploBaHHS, B MikyBaHHi, 3anobiraHHi
yCKNnagHeHb Ta peumaunBiB.

MeTta po60T — BMBYMTU CTaH MICLEBOrO iMyHITETY
Yy XBOPWX Ha 3aranbHU YpPYHKYNbO3, YCKragHeHun
PYPYHKYIOM HOCa, SK NPOBIAHOIO hakTopa Yy BUHUKHEHHI
PUHOrEHHUX BHYTPILLUHbOYEPENMHNX 3anarnbHUX MNPOLIECIB.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

[ocnioXeHHss BUKOHaHO Ha KniHivHin 6asi kadegpu
iHpekuiiHnx xBopo6 Ta KNiHiYHOI iIMyHOMOrii MeguyHoro
hakynsTeTy XapKiBCbKOro HauiOHanbHOro YHiBEPCUTETY
imeHi B.H. KapasiHa B pamkax HayKoBO-AOCMiOHOI po-
60Tn «BuBYEHHSA poni iIMyHHUX, ayTOIMyHHUX Ta MeTabo-
niyHMX po3rnagiB y naTtoreHesi iHgeKuilnHOro npouecy,
WO BUKNMKAETbCA OakTepisMu, Bipycamu, BipyCHO-6ak-
TepianbHMMKU acoujauigsMyM Mpu rocTPoMy, 3aTSXXHOMY
Ta XpOHiYHOMY nepebiry xBopobu Ta yAOCKOHANEHHs
TaKTUKN  JiKyBaHHS», HOMEp [AepXaBHOI peecTpauii
0123U105022. OusaiiH poOOTN MOrOMKEHUA 3 KOMICIE
3 nMuTaHb 6ioeTnkn meamyHoro dakynesTeTy XapKiBCbKOro
HauioHanbHOro yHiBepcuteTy imeHi B.H. KapasiHa
i3 BUCHOBKOM MNpO BIAMNOBIAHICTE A0 BUMOT enbCiHCbKOT
Aeknapaduii npas moamHn (1964) [9].

pyny obcTexeHHs cknanu XBOpi, SKi 3Haxoaunuch
Ha nikyBaHHi B KomyHanbHoMy HekomepuiiHoMy nignpw-
EMCTBi XapkiBCbkOi Micbkoi pagn «Micbka KniHiYHa
nikapHsa Ne 30» (M. XapkiB), 3 AiarHoO3oMm 3aranbHui
dypyHkynbo3 (ICD-11: L02), ycknagHeHun ypyH-
kynom Hoca (ICD-11: J34.0).

B pocnigHy rpyny Oynu BkntoyeHi 3 kateropii Xxopux:
1-wa rpyna — xBopi Ha dypyHkyn Hoca (30 ocib);
2-ra rpyna — xBopi Ha 3aranbHui dypyHKynso3 (30 ocib),
3-T4 rpyna — xBOpi Ha 3aranbHui ypyHKynbo3, ycknaga-
HeHun dypyHkyrnom Hoca (30 ocif). Bik obcrexeHnx
XBOpuX cknagas 22—45 pokiB. KOHTponbHY rpyny cknanuv
30 3gopoBumx OCib BIANOBIAHOTO BIKY.

CtaH MicueBOro iMyHITETY BM3Hayanum 3a piBHEM
nizounmy, gedeHsuHis, slgA, migA ta IgG y potornoTko-
BOMY CeKpeTi. Takox OyB BUBYEHWA LMTOMOTIYHUIA
cknag cnusosoi 0B6OMOHKM Hoca (micns 36opy 3pa3skis
iX BMKNaganu Ha MNOKPMBHE CKMNO Mikpockona, dikcy-
Banu, 3abapentoBanu 3a PomaHoBcekum—IiM3e Ta gocnia-
XyBanu nig CBiTNIOBUM MIKPOCKOMOM).

Among microbes, furunculosis is most often caused by
staphylococcus and beta-hemolytic streptococcus [4-6].
Furunculosis can occur in an acute or chronic form,
accompanied by deterioration of well-being, fever,
headache. Especially dangerous are facial boils, which
can cause inflammation of the intracranial and intra-
orbital structures of the head and cause sepsis, which
can lead to a threat to the patient’s life [7, 8].

An analysis of the furunculosis disease over the past
five years shows that the number of patients seeking
help in medical institutions remains at a high level.
Until now, the immunological processes that accompany
the occurrence and course of furunculosis have not been
definitively determined. In a number of cases, ineffective
treatment is connected not so much with the tactics
of managing patients, but with the determination of
individual links of the immunopathogenesis of furun-
culosis. Understanding immune processes, as the basis
of pathogenesis, is of crucial importance in predicting
the course of the disease, in treatment, prevention of
complications and relapses.

Objective — is to study the state of local immunity in
patients with general furunculosis complicated by nasal
furuncle as a leading factor in the occurrence of rhino-
genic intracranial inflammatory processes.

MATERIALS AND METHODS

The study was performed at the clinical base
of the Department of Infectious Diseases and Clinical
Immunology School of Medicine of V.N. Karazin Kharkiv
National University within the framework of the research
topic «Study of the role of immune, autoimmune and
metabolic disorders in the pathogenesis of the infectious
process caused by bacteria, viruses, viral-bacterial
associations in the acute, prolonged and chronic course
of the disease and improvement of treatment tactics».
State registration number 0123U105022. Design of
a robotic study with a commission from the nutrition
of bioetics of the School of Medicine V.N. Karazin
Kharkiv National University with a view to compliance
with the Helsinki Declaration of Human Rights (1964) [9].

The examination group included patients who were
being treated at the Communal Non-Commercial Enter-
prise of the Kharkiv City Council «City Clinical Hospi-
tal Ne 30», with a diagnosis of general furunculosis
(ICD-11: L02) complicated by nasal furuncle (ICD-11: J34.0).

Three categories of patients were included: 1st group —
patients with nasal furuncle (30 people); 2nd Group —
patients with general furunculosis (30 people), 3d group —
patients with general furunculosis complicated by nasal
furuncle (30 people). The age of the examinees was
22-45 years. The control group consisted of 30 healthy
people of the appropriate age.

The state of local immunity was determined by the
level of lysozyme, defensins, slgA, migA and IgG in the
oropharyngeal secretion. The cytological composition
of the nasal mucosa was also studied (after the samples
were collected, they were placed on a microscope cover
glass, fixed, stained with Romanovsky-Giemz and
examined under a light microscope).

The content of lysozyme was determined in the
morning on an empty stomach by the diffusion method
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BmicT nisouumy Bu3Havanu BpaHUi HaTwecepue
MeTtogoM Auddysii B arapi 3rigHO 3 pekomMeHAauisimu
E.®. YepHyweHko i J1.C. Korocosoi [10].

PiBeHb o-gedeHsumHiB  (HNP-human neutrophiles
peptides) Bu3Ha4yanu 3a gonomMoroto peaktusiB «Bender
medsystems» B IQA.

PiBeHb slgA, migA i
BMMIpIOBanu CnekTpogOTOMETPUYHO Y
MEr-6000 [11].

CratuctnyHy o6pobKy [aHWX MPOBOAMIN 3 BUKO-
pucTaHHsIM nporpamHoro naketa «Statistica 10.0 for
Windows». [Ina KoXXHOro BapiauiniHOro psigy po3paxoBy-
Banu cepefHio apudmetudHy (M), cepenHe kBagpaTuiHe
BiOXUNEHHs1 (o), cepenH0 MOMWUIIKY cepenHboi apud-
MeTu4Hoi (M). Ons BUSIBNEHHS BipOrigHWX BiAMiHHOCTEN
BuKopucToByBanu t-kputepin CTblogeHTa. BigmiHHOCTI
BBa)Kanwu BiporigHMMu npu piBHi 3HaveHb p < 0,05.

IgG B poToBOMY CeKpeTi
NPUCYTHOCTI

PE3YABTATU TA iX OBFOBOPEHHS

AHani3 kniTMHHOro cknagy cnusoBoi 060noHkU Hoca
CBiQYMTb, WO cepen KNiTWH Yy 3iWkpibi xBopux 1-i Ta
3-i rpynn nepesaxaloTb 3pyvHOBaHi eniTenianbHi K-
TUHMW, BIOCOTOK SIKMX ckragae BignosigHo 61,4 + 5,6%
Ta 66,5 + 6,3% Big 3aranbHOI KiNbKOCTI KNiTUH B npe-
napari (tabn. 1).

in agar according to the recommendations of
E.F. Chernushenko and L.S. Kogosova [10].

The level of a-defensins (HNP-human neutrophiles
peptides) was determined using «Bender medsystems»
reagents in IFA.

The level of sIlgA, migA and IgG in oral secretions
was measured spectrophotometrically in the presence
of PEG-6000 [11].

Statistical processing of data was carried out using
the software package «Statistica 10.0 for Windows».
For each variation series, the arithmetic mean (M),
the mean square deviation (c), and the mean error of
the arithmetic mean (m) were calculated. Student’s t-test
was used to detect probable differences. Differences
were considered probable at the level of values p < 0.05.

RESULTS AND DISCUSSION

Analysis of the cellular composition of the nasal
mucosa shows that among the cells in the scrapings
of patients of group 1 and group 3, destroyed epithelial
cells predominate, the percentage of which is 61.4 £ 5.6%
and 66.5 + 6.3% of the total number of cells in the
preparation, respectively (Table 1).

Tabnuusa 1. LutonoriyHui cknag cnn3oBoi 060M0HKM HOCa XBOPUX Ha (PypyHKYNbo3
Table 1. Cytological composition of the nasal mucosa of patients with furunculosis

MokasHuk /Indicator y Tpyna xaopix / (23roup of thlents 3 KoHTpons / control
EnitenianbHi knitunm / Epithelial cells,%
IHTakTHI / intact 8,1+0,7* 66,56,1 3,3+0,4* 72,2+6,8
3pynHoBaHi / destroyed 61,415,6* 20,7+1,9 66,316,3* 18,1+1,6
HentpodinkHi neikoumTn / neutrophils, %
IHTakTHI / intact 4,3+0,4* 4,1+0,4* 2,1+0,3* 5,3+0,5
3pyiiHoBaHi / destroyed 19,1+1,7* 3,2+0,3* 21,442 1* 1,80,1
MonouwnTtu / Monocytes, %
IHTakTHI / intact 1,1£0,1 1,0+0,1 1,210,1 1,0+0,1
3pyviHoBaHi / destroyed 2,340,2 0,7+0,06* 2,4+0,2* 0
JNlimdounTtn / Lymphocytes, %
IHTakTHI / intact 1,4+0,1 1,7£0,2 0,7+0,07* 1,6%0,1
3pyviHoBaHi / destroyed 2,3+0,2* 1,140,1* 2,5+0,2* 0
EosnHooinbHi nevikouutu / eosinophils, %
IHTaKkTHI / intact 0 0 0 0
3pyrHoBaHi / destroyed 0 0 0 0

lMpumimka:

*p < 0,05 Mix nokasHukamy XBOpuX Ha PypyHKYNbo3 1-i, 2-i, 3-1 rpyn i KOHTPOMNbHO rpynoto oci6.

Note:

*p < 0.05 between indicators of furunculosis patients of groups 1, 2, 3 and the control group of individuals.

Y xBopux 2-1 rpynu eniteniounTn nepeBaxHo npen-
CTaBMeHi iHTaKTHAMKU OOMHMUSAMM, iX BiACOTOK cknagas
66,5 + 0,6%, a 3pynHoBaHux — 20,7 + 0,2% KniTUH.
Ha BigmiHy Big xBopux 2-i rpynu, y xsopux 1-I Ta
3-i rpyn y 3iwkpibi 3 Hoca cnocTepiraeTbCsl BEMUKWN
BiCOTOK HeWTpodpinbHUX nenkoumTis (BignosigHo 23,4
Ta 23,5%), cepen SkuX 3HayHa KinbKiCTb npeacTtaeneHa

In patients of group 2, epitheliocytes are mainly
represented by intact units, their percentage was
66.5 + 0.6%, and destroyed cells — 20.7 £ 0.2%. In cont-
rast to patients of group 2, in patients of groups 1 and 3,
a large percentage of neutrophilic leukocytes was
observed in nasal scrapings (respectively 23.4%
and 23.5%), among which a significant number was

3pynHoBaHMMK KnitTmHamu  (BignosigHo 19,1 + 1,7%  represented by destroyed cells (respectively 19.1 £ 1.7%
Ta 21,4 £ 2,1%) Big 3aranbHOI KiNbKOCTI KNiTUH. and 21.4 + 2.1%) from the total number of cells.
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3aranbHuin BiACOTOK MOHOLMTIB, NiMdoLUNTIB, €03MHO-
dinbHNX nenkouuTiB y 3iwkKpibi 3i cnmM3oBoi 060NOHKK
Hoca y xBopux 1-i, 2-1 Ta 3-i rpyn He nepesuwyBaB 7,1%.
[Mpy NOpPIBHAHHI NOKa3HWKIB KNITUHHOMO CKNnagy Crv3oBol
o6onoHkn Hoca xBopux 1-i i 3-i rpyn 3 nokasHukamu
300poBMX  oOcib  BiporigHi  BiAMIHHOCTI  cnocTepiranuch
cepeq IHTAKTHUX Ta 3pyMHOBaHWX eniTenianbHUX Ta
HENTPOMINbHNX NENKOUUTIB.

BiporigHi BigMiHHOCTI MiX 2-10 rpynot0 XBOPUX i KOHT-
ponem Big3HavYanuca nuwe NiABULLEHHSM  KiNbKOCTI
3pYNHOBaHUX HENTPOMINbHUX NEeNKOLUTIB, MOHOLMWUTIB,
nimdounTiB Ha CcnM3oBii 00OMOHLI HOca XBOPWUX Ha
dypyHKynbo3 (auB. Tabn. 1).

AHani3 micueBoro iMyHiTeTy CBIOYMTb, IO Y XBOPUX
1-i Ta 3-i rpyn OCHOBHi MnokasHWku (nisounm, AedeH-
31HU, SIgA) BIpOrigHO HWXYe, HiX Y OCI6 KOHTPOMbHOI
rpynu, a y xBopux 2-i rpynM MawTb TeHAeHUuilo Ao
3HWXKEHHSA (Tabn. 2).

The total percentage of monocytes, lymphocytes,
and eosinophilic leukocytes in scrapings from the na-
sal mucosa in patients of groups 1, 2, and 3 did not
exceed 7.1%. When comparing the indicators of the
cellular composition of the nasal mucosa of patients
of groups 1 and 3 with the indicators of healthy indivi-
duals, probable differences were observed among intact
and destroyed epithelial and neutrophilic leukocytes.

Probable differences between the 2nd group of
patients and the control were affected only by an in-
crease in the number of destroyed neutrophilic leuko-
cytes, monocytes, and lymphocytes on the nasal mucosa
of patients with furunculosis (Table 1).

The analysis of local immunity shows that the main
indicators (lysozyme, defensins, slgA) in patients of
groups 1 and 3 are probably lower than those of the
control group, and in patients of group 2 they tend to
decrease (Table 2).

Tabnuusa 2. [Moka3HMKM MiCLIEBOro iMyHITETY XBOPUX Ha PyPYHKYNbO3
Table 2. Indicators of local immunity of patients with furunculosis

['pyna xsopux
MokasHwuk Group of patients KoHTpornb
Indicator Control
1 2 3
Tlizouywm, mr/n 19,31,6 (73,3%) 23,8+1,8 (90,4%) 18,0+1,6(68,4%) 26,3:1,8
Lysozyme,mg/I
Redenanri 125,9+12,4 (77,0%) 150,3+14,1 (94,95) 114,3+10,9(63,9%) 163,4+11,6
Defensins
slIgA r/n, g/l 0,17+0,02*(70,8%) 0,22+0,02 (91,6%) 0,16+0,02*(66,6%) 0,24+0,02
m IgA r/n, g/l 0,2040,02 (111,1%) 0,1940,02(105,5%) 0,2240,02 (116,6%) 0,1840,02
IgG r/m, g/l 0,083+0,008 (113,6%) | 0,76+0,002 (104,1%) | 0,086+0,003(117,8%) 0,073+0,008
lMpumimka:

*p < 0,05 mixk nokasHMKamm XxBopux Ha pypyHKynbo3 1-i, 2-i, 3-i rpyn i KOHTPONbLHO rpynoto ocib.

Note:

*p < 0.05 between indicators of furunculosis patients of groups 1, 2, 3 and the control group of individuals.

Hanbinblue 3HWXEHHS piBHA Nidouumy, AedeH3uHIB
Ta slgA cnocTtepiranocbk y xBopux 3-i rpynu. Tak, piBeHb
nisoummy y xsopux 3-i rpynu 6yB Hwxye Ha 31,6%,
nedeH3nHiB Ha 30,1%, sIgA Ha 33,4%.

Y xBopux 1-i rpynu BignosigHo Ha 26,7%, 23,0%
Ta 29,2%. HesHayHe nigBuweHHst piBHA migA Ta IgG
y xBopux 1-i Ta 3-i rpyn y pOTOrNoTKOBOMY CeKpeTi,
NOpPIBHSAHO 3i 34OPOBMMM 0CcObGamMK, MMOBIPHO NOB’si3aHe
i3 3ananbHMMK npoLecamMmm B HOCOIMOTU i NiABMLLEHO
TpPaHCAYKUE iMYHOrMoOyniHiB 4Yepe3 CyaWHHY CTiHKY.
3HWXKEHHST MiCLEBOro iMyHITETY CTBOPIE YMOBU [rniS
niaBULLIEHOT KOMOHI3aLii crnvM3oBoi 0OOMOHKM Hoca, Lo
B CBOIO Yepry Cnpusie po3BUTKY i NiaTpUMLi 3ananbHOro
npouecy, a B nogdanblOMy reHepanisauii iHdeKuil
i BAHUKHEHHIO PUHOTEHHMWX YCKNaAHEHb.

Bucoka KoHUeHTpauis MikpobiB 4epe3 npoaykuito
€K30TOKCUHIB 34aTHa MpurHiyysatM MiCUEBUIN IMYHITET
i BNNMBaTU Ha xapaktep nepebiry 3ananbHOro npouecy
B HOCi. Takum 4YMHOM, MiKpoOHa cninbHOTa i Mikpoopra-
Hi3MM 3HaxoAAaTbCsA B TICHOMY B3aEMO3B’SI3Ky, Bi Xapak-
TEepy SKOro 3anexuTb PO3BMTOK i nepebir Oyab-sKmx
iHbekuiiHo-3ananbHNX npouecis. Cnig 3asHaunTy, LWO
Yy BU3HAYeHHi edEKTUBHOI TaKTUKM IiKyBaHHA XBOPUX
Ha YypyHKYnbO3, BULLEONicaHi npouecu MarwTb Mpo-
BigHE 3HaAYEeHHS.

The greatest decrease in the level of lysozyme,
defensins and sIgA was observed in patients of group 3.
Thus, the level of lysozyme in patients of group 3 was
lower by 31.6%, defensins by 30.1%, sIgA by 33.4%.

In patients of group 1 it was 26.7, 23.0 and 29.2%
respectively. A slight increase in the level of migA and
IgG in the oropharyngeal secretions of patients of
groups 1 and 3, compared to healthy individuals, is
probably associated with inflammatory processes in
the nasopharynx and increased transduction of immuno-
globulins through the vascular wall. A decrease in local
immunity creates conditions for increased colonization
of the nasal mucosa, which in turn contributes to the
development and maintenance of the inflammatory
process, and subsequently to the generalization of the
infection and the occurrence of rhinogenic complications.

A high concentration of microbes due to the produc-
tion of exotoxins can suppress local immunity and affect
the course of the inflammatory process in the nose.
Thus, the microbial community and microorganisms are
in a close relationship, the nature of which depends on
the development and course of any infectious and
inflammatory processes. It should be noted that in
determining effective treatment tactics for patients with
furunculosis, the above-mentioned processes are of
leading importance.
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BUCHOBKHU

Y XBOpUX Ha CYPYHKYNbO3 HOcCa i Ha 3aranbHUn
OypYHKYMNbO3, YCKrnagHeHUn ypyHKYroM Hoca, Micue-
BUM iMYHITET 3HAYHO MNPUrHIYEHUN, O CTBOPIOE YMOBMU
ANA  pO3BUTKY | MpOrpecyBaHHsl 3ananeHHs Yy Hoci
i BAHVKHEHHIO PUHOTEHHUX YCKNafgHeHb.

lMoka3HMKM MicLeBOro iMyHITETY MOXYTb CryryBatu
MPOrHOCTUYHUMK  KpuTepiamun  nepebiry  3ananbHoro
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DOCTimKEHHS

MepcnekTMBM NOAAQABLUMX AOCAIAXEHD

PO3yMiHHSA iMyHHMX MpOLIECIB SIK OCHOBW MaToreHesy mae BUpi-
LanbHe 3Ha4YeHHst B MPOrHo3yBaHHi nepebiry ¢ypyHKyNbo3y,
B MiKyBaHHi, 3anobiraHHi ycknagHeHb Ta peuugmsiB. Tomy
BM3HAYEHHAM OKpPeMMX NaHOK iMyHomatoreHesy (ypyHKynbo3sy
€ aKTyanbHUM Ta NepCrneKkTUBHUM.

KoHdAiKT iHTepecis

ABTOpPW pYKOMUCY CBIAOMO 3acBiAvylOTb BIiACYTHICTb haKTU4-
HOM0 YN MOTEHUINHOIO KOH(MIKTY iHTepeciB LWoAo pesynbraTiB
AaHoi poboTtu.

CONCLUSIONS

In patients with nasal furunculosis and general
furunculosis complicated by a furuncle of the nose, local
immunity is significantly suppressed, which creates
conditions for the development and progression of
inflammation of the nose and the occurrence of rhino-
genic complications.

Indicators of local immunity can serve as prognostic
criteria for the course of the inflammatory process in the
nose and correction of the therapy.
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Prospects for further research

The understanding of immune processes, as the basis of
pathogenesis, is of paramount importance in the predicted
survival of boils, in the treatment of treatment, in the prevention
of complications and relapses. Therefore, the significance
of the disease and immunopathogenesis of furunculosis is both
relevant and promising.

Conflict of interest

The authors of the manuscript consciously certify the absence
of actual or potential conflicts of interest regarding the results
of this work with pharmaceutical companies, manufacturers
of biomedical devices, other organizations whose products,
services, financial support may be related to the subject of the
provided materials or who sponsored the conducted research.

OpuwuriHanbHi 4oCnigpKeHHSs

493

Original research


https://doi.org/10.1016/j.wjorl.2020.12.003
https://doi.org/10.7417/CT.2022.2487
https://doi.org/10.1017/S0950268814003458
https://doi.org/10.1038/nrmicro.2017.104
https://doi.org/10.1080/14787210.2019.1604220
https://doi.org/10.1016/j.amjoto.2020.102641
https://www.ncbi.nlm.nih.gov/books/NBK448177/
https://doi.org/10.1016/s1808-8694(15)30028-8
http://zakon2.rada.gov.ua/laws/show/990_005
https://doi.org/10.1016/j.wjorl.2020.12.003
https://doi.org/10.7417/CT.2022.2487
https://doi.org/10.1017/S0950268814003458
https://doi.org/10.1038/nrmicro.2017.104
https://doi.org/10.1080/14787210.2019.1604220
https://doi.org/10.1016/j.amjoto.2020.102641
https://www.ncbi.nlm.nih.gov/books/NBK448177/
https://doi.org/10.1016/s1808-8694(15)30028-8
http://zakon2.rada.gov.ua/laws/show/990_005

BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.

Cepist MegnumnHa. 2024. T. 32. Ne 4(51). C. 487-494
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2024;32(4(51)):487-494

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

IHdpbopMaluis npo doiHaHCYBAHHS

diHaHcyBaHHs BuaaTkamu [JepxxaBHoro bromkeTy YkpaiHu.
Po6oTa BukoHaHa Ha kadeppi iHeKLinHMX XBOpob Ta KniHiY-
HOi iMyHonorii mMeauyHoro dakynesTeTy XapKiBCbKOro Hauio-
HanbHoOro yHiBepcuteTy iMeHi B.H. KapasiHa MiHicTepcTtBa
OCBITU i Hayku YkpaiHu Ta KniHiyHin 6a3i kacdenpn KomyHanb-
HOro HEeKOMepUiHOro mignpuemcTea XapKiBCbKOi MiCbKOi paan
«Micbka kniHiyHa nikapHa Ne 30» B pamkax HayKoBO-AOCHiIAHOT
Temy «BrBYeHHSA poni iMyHHUX, aBTOIMYHHMX Ta MeTabonivyHux
po3nafiB y matoreHesi Ta Hacnigkax iHekuinHoro npouecy,
LLIO BUKIUKaHWI BakTepisMu, Bipycamu, BipycHo-6akTepiansHumm
acouialisMM  nNpu  TOCTPOMY, 3aTSHKHOMY Ta  XPOHIYHOMY
nepebiry xBopobu Ta yYAOCKOHANEHHS TaKTUKW FiKyBaHHsI»,
HoMep pAepxaBHoi peecTtpauii 0123U105022, TepmiH BMKO-
HaHHs: 11.2023-11.2028 pp., KepiBHUK — 3aBigyBayka kadenpu
iHbeKUinHMX xBopob Ta KNiHIYHOI iMyHOMOrii, KaHanAaT Meguy-
HMX Hayk, goueHT O.B. Bonobyesa.

BIAOMOCTI NPO ABTOPIB

MonoB Mukona MukonanoBuU4 — JOKTOP MEOUYHUX Hayk,
npodecop, npodecop kadeapu iHPEKLiINHNX XBOPODO Ta KMiHIYHOT
imyHonorii MmeguyHoro dpakynsreTy XapkiBCbKOro HauioHanbHOro
yHiBepcuTeTy iMeHi B.H. KapasiHa MiHicTepcTBa OCBiTY i Hayku
Ykpainu; marigaH Ceoboau, 6ya. 4, M. Xapkis, YkpaiHa, 61022;

e-mail: mykola.m.popov@karazin.ua

Mo6.: +38 (067) 869-68-57

BHecok aemopa: KoHuenuisa ma ou3aliH O0CIiOXeHHS,
36ip daHux, aHania ma iHmeprpemauiss daHux, Haru-
caHHsi cmammi, pedazysaHHs cmammi, 0CmamoyHe
3ameepOxeHHs1 crmammi.

OrHiBeHko OneHa BonogumupiBHa — kaHauAaT MeANYHUX
HayK, [OUEeHT kadegpu iHdekUuinHuX XxBOpob Ta KMiHiYHOI
imyHonorii MmeguuHoro dpakynsreTy XapkiBCbKOro HauioHanbHOro
yHiBepcuTeTy iMeHi B.H. KapasiHa MiHicTepcTBa OCBiTY i Hayku
Ykpainu; marigaH Ceoboau, 6ya. 4, M. Xapkis, YkpaiHa, 61022;

e-mail: o.ognivenko@karazin.ua

M06.: +38 (057) 707-55-00

BHecok aemopa: yyacmb y npoeedeHHi eKcriepumMeH-
marnbHUX 00CniOXeHb, HarucaHHsi mekcmy cmammi,
ocmamoyHe 3ameepoXeHHs1 crmammi.

CamyceHko Omutpo CepriioBuy — acnipaHT kadeapu iH-
deKLinHNX XBOpob Ta KNiHIYHOT iMyHOMOrii Mean4HoOro dakynb-
TeTy XapKiBCbKOro HaLjioHanbHOro yHisepcutety imeHi B.H. Kapa-
3iHa MiHicTepcTBa ocBiTU i Hayku Ykpainu; mangaH Csobogw,
6ya. 4, m. XapkiB, YkpaiHa, 61022;

e-mail: samusenko1213@gmail.com

Mob6.: +38 (063) 499-21-20

BHecok aemopa: ¢opmynioeaHHs memu pobomu,
npoeedeHHs1 ekcriepuMeHmarnbHUX O0CiOXeHb, aHari3
ompumaHux daHuUx ma ix cmamucmu4yHa o6pobka.

Funding information

Financed by the state budget of Ukraine.

The work was performed at the Department of Infectious
Diseases and Clinical Immunology of the School of Medicine
of V.N. Karazin Kharkiv National University of the Ministry of
Education and Science of Ukraine and the clinical base of the
department of the Communal Non-Commercial Enterprise of the
Kharkiv City Council «City Clinical Hospital Ne 30» within the
framework of the research topic: «Study of the role of immune,
autoimmune and metabolic disorders in the pathogenesis
and consequences of the infectious process, that is caused
by bacteria, viruses, viral-bacterial associations in the acute,
prolonged and chronic course of the disease and improvement
of treatment tactics» state registration number 0123U105022,
fundamental implementation period: 11.2023-11.2028, head —
head of the Department of Infectious Diseases and
Clinical Immunology School of Medicine, Candidate of Medical
Sciences, associate professor O.V. Volobueva.

INFORMATION ABOUT AUTHORS

Popov Mykola Mykolaiovych — Doctors of Medicine,
Sciences Professor Department of Infectious Diseases and
Clinical Immunology School of Medicine V.N. Karazin Kharkiv
National University of the Ministry of Education and Science
of Ukraine; 4 Svobody Sq., Kharkiv, Ukraine, 61022;

e-mail: mykola.m.popov@karazin.ua

tel.: +38 (067) 869-68-57

Author’s contribution: research concept and design;
collection and/or assembly of data; data analysis and
interpretation; writing the article; critical revision of the
article; final approval of the article.

Ohnivenko Olena Volodymyrivna — Candidate of Medical
Sciences, Associate Professor of Department of Infectious
Diseases and Clinical Immunology School of Medicine
V.N. Karazin Kharkiv National University of the Ministry
of Education and Science of Ukraine; 4 Svobody Sq., Kharkiv,
Ukraine, 61022;

e-mail: ognivenko@karazin.ua

tel.: +38 (057) 707-55-00

Author’s contribution: participation in experimental
research, writing the text of the article, final approval
of the article.

Samusenko Dmytro Serhiyovych - Postgraduate of
Department of Infectious Diseases and Clinical Immunology
School of Medicine V.N. Karazin Kharkiv National University of
the Ministry of Education and Science of Ukraine; 4 Svobody Sq.,
Kharkiv, Ukraine, 61022;

e-mail: samusenko1213@gmail.com

tel.: +38 (063) 499-21-20

Author’s contribution: formulating the purpose of the
work, conducting experimental studies, analyzing the
obtained data and their statistical processing.

Pykonuc Haginwos
Manuscript was received
15.09.2024

Received after review
28.10.2024

OTpumaHo nicnsi peLeH3yBaHHA

MpuiHaTo fo Apyky Ony6nikoBaHo
Accepted for printing Published
22.11.2024 30.12.2024

OpuwuriHanbHi 4oCnigpKeHHSs

494

Original research


mailto:mykola.m.popov@karazin.ua
mailto:o.ognivenko@karazin.ua
mailto:samusenko1213@gmail.com
mailto:mykola.m.popov@karazin.ua
mailto:ognivenko@karazin.ua
mailto:samusenko1213@gmail.com

BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.
Cepis Megnumna. 2024. T. 32. Ne 4(51). C. 495-504

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2024;32(4(51)):495-504

DOI: https://doi.org/10.26565/2313-6693-2024-51-05

YOK: 618.19-006:577.112I178

oNon

MporHocTu4He 3Ha4YeHHA ekcnpecii FOXP3
y naujieHTiB 3 MeTacTaTtu4HMM HER2-no3uTUBHUM

PAKOM FPYAHOI 30A03M

BuHHu4YeHko O.1.",
MockaneHko H0.B.2,
MockaneHko P.A.2,

https://orcid.org/0000-0001-5651-0323, e-mail: vynnychenkool@ukr.net
https://orcid.org/0000-0002-5398-0298, e-mail: yl.moskalenko@med.sumdu.edu.ua
https://orcid.org/0000-0002-2342-0337, e-mail: r.moskalenko@med.sumdu.edu.ua

'KomyHarnbHe HekomepujitHe nidnpuemcmeo Cymcbkoi obriacHoi padu
«CymcbKuli obniacHUl KiHIYHUG OHKOMoeiyHul yeHmp», Cymu, YkpaiHa

2CymcbKull OepxxasHull yHisepcumem

Minicmepcmea oceimu i Hayku YkpaiHu, Cymu, YkpaiHa

The prognostic significance of FOXP3 expression

Vynnychenko O.1.1,
Moskalenko Yu.V.2,
Moskalenko R.A.2,

in patients with metastatic HER2-positive
breast cancer

https://orcid.org/0000-0001-5651-0323, e-mail: vynnychenkool@ukr.net
https://orcid.org/0000-0002-5398-0298, e-mail: yl.moskalenko@med.sumdu.edu.ua
https://orcid.org/0000-0002-2342-0337, e-mail: r.moskalenko@med.sumdu.edu.ua

"Municipal Non-Profit Enterprise of

«Sumy Regional Council Sumy Regional Clinical Oncology Center», Sumy, Ukraine

KAlo4oBi cAaoBa:

FOXP3, HER2, pak rpygHoi 3anosu,
BWKMBAHICTb, NYXMMHHE MIKDOOTOYEHHS.

AAs KOpecnoHAEeHL:

Mockanerko FOnisi BacurnigHa

CyMcbkuii AepxaBHUI yHiBepcuTeT MiHic-

TepcTBa OCBITU i Hayku YkpaiHu, kaden-

pa oHKonorii Ta pagionorii;

Byn. lMpuBoksanbHa, 6ya. 31, m. Cymu,

Ykpaina, 40022;

e-mail:
yl.moskalenko@med.sumdu.edu.ua

© BuHHu4eHko O.l., MockaneHko FO.B.,
MockaneHko PA., 2024

2Sumy State University
of the Ministry of Education and Science of Ukraine, Sumy, Ukraine

PE3IOME

AkTyanbHicTb. EdekTuBHicTb TapreTHoi Tepanii y nauieHtisB 3 HER2+ pakom rpyaHoi
3arno3v 3HAYHOO MIpO 3anexXxuTb BiA MYXIMHHOMO MIKPOOTOYEHHS. PerynatopHi
T-nimcpountn (FOXP3+) HeraTvBHO peryniooTb iMyHHI Bignosigi Ta 3aebinbluoro
po3rnspgalTbCs AK (PakTop HEecnpuATNMBOro nporHosy. Pak rpyaHoi 3anosu (PI3)
€ reTeporeHHVM 3axBOPIOBaHHAM i3 yHikanbHUM Habopom 6ionoriyHnx BnacTuBOCTEN
ANs KOXHOro MonekynspHoro nigtvny. Bnnve perynatopHux T-kniTMH Ha nporHo3s
HER2+ nosutusHoro PI'3 € cynepeynmsum.

MeTta po60TK — OLiHUTU NPOTHOCTUYHE 3HAYEHHS PErynAaTopHUX T-KNiTUH Y NauieHTiB
3 metactatmyHum HER2+ pakom rpyaHoi 3anosu.

Marepianu Ta meTtoau. JocnigxeHHs Bkntovano 78 nauieHtiB 3 HER2+ pakom rpyaHoi
3anosu, sKi oTpumysanu nikyBaHHA B CymMCbkoMy 0BnacHOMy KMiHIYHOMY OHKOIOriy-
HOMy UeHTpi 3 2014 no 2024 poku. [aHi Npo KNiHIKO-NaToOMOrivHi XapaKTepUCTUKM
nauieHTiB 6panu 3 nepBUHHOI MeaWMYHOI AOoKyMmeHTauii. IMyHoricToximiyHe pocnia-
XXEeHHSA NpOBOAMNM ANS YCiX 3paskiB MyXMMHHOI TKaHWHW. PerynsaTtopi T-nimcoumnTn
Bidyanisysanu 3a gonomorot aHtutin npotn FOXP3. Kputepin lipcoHa, One-way
ANOVA, metog KannmanHa-Maiepa Ta norapudmidHuiA TecT BUKOpUCTOBYBanu Ans
cTtatucTuyHoro awanidy. lpoBefeHHs JdocnipkeHHs Oyno cxeaneHe JlokanbHoto
KOMici€to 3 nuTaHb eTnkn CymMCcbKOro o6nacHoro KniHiYHOro OHKOMOTMYHOTO LIEHTPY.
Pesynbrat Ta ix obroBopeHHA. CepedHin Bik MauieHTIB 3 HW3bKOKO Ta BUCOKOO
ekcnpecieto FOXP3 6yB 53,1 + 1,74 p. Ta 57,3 + 1,64 p. BignosigHo. Cepea nauieHTok
3 BuUcokoto ekcnpecieto FOXP3 6yna Bucoka yacTtka ocib monoaLwe 50 pokis (p = 0,0423)
Ta ecTporeH-HeraTMBHUM pakoM rpyaHoi 3anosm (x2 = 8,4080, p = 0,023). IHwi kniHiko-
NaTomnorivYHi XapakTepUCTUKM NauieHTiB, Taki SK rfokanisauis NepBMHHOI MyXMWHWU,
naToricToNoriYHMIM AiarHos, cTyniHb AudepeHuiadii, HasBHICTb BicLiepanbHUX Ta HeBiC-
LepanbHUX MeTacTasiB Ta iHaekc nponidepadii Ki67 He nokasanu 3B’a3Ky 3 eKCrpecieto
FOXP3. MegiaHa BuxuBaHocTi 6e3 nporpecyBaHHs ctaHosuna 12,9 mic. ta 15,5 mic.
B ONS MauieHTiB 3 HM3bKOK Ta Bucokot ekcnpecieto FOXP3 BignosigHo (Log-rank
p = 0,0001). MegiaHa 3aranbHOi BWXUBAHOCTI cTaHoBWna 21,6 mic. Ta 46,9 mic. ansa
nauieHTiB 3 HU3bKOIO Ta BUCOKOtO ekcripecieto FOXP3 BignosigHo (Log-rank p = 0,0001).
BucHoBkK. Y nauieHTiB 3 meTtactatuyHum HER2+ pakom rpygoHoi 3anosu BUCOKa
ekcnpecis FOXP3 acouiioBaHa 3 KpaLllolo BWKMBaHICTIO 6e3 nporpecyBaHHs Ta
3aranbHo BuxmBaHicTio. Cepeq nauieHTiB i3 Bucokoto ekcnpecieto FOXP3 nepesa-
XaroTb XiHkv Ao 50 pokiB i 3 ecTporeHHeraTBHUM pakoM rpyaHoI 3anosu.
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ABSTRACT

Background. The effectiveness of targeted therapy in patients with HER2+ breast
cancer largely depends on the tumor microenvironment. Regulatory T-lymphocytes
(FOXP3+) negatively regulate immune responses and are mostly considered a factor
of unfavorable prognosis. Breast cancer is a heterogeneous disease with unique
biological properties for each molecular subtype. The impact of regulatory T cells on
the prognosis of HER2+ breast cancer is controversial.

Purpose — to evaluate the prognostic significance of regulatory T cells in patients
with metastatic HER2+ breast cancer.

Materials and Methods. The study included 78 patients with HER2+ breast cancer
who were treated at the Sumy Regional Clinical Oncology Center from 2014 to 2024.
Data on clinical and pathological characteristics of patients were taken from the
primary medical documentation. Immunohistochemistry was performed for all samples
of tumor tissue. Regulatory T Iymphocytes were visualized using antibodies
against FOXP3. Pearson test, One-way ANOVA, Kaplan—Meier method, and logarith-
mic test were used for statistical analysis. The Local Ethics Committee of the Sumy
Regional Clinical Oncology Center approved the study.

Results. The mean age of patients with low and high FOXP3 expression was 53.1 + 1.74
and 57.3 + 1.64, respectively. Among patients with high FOXP3 expression, there was
a high proportion of women younger than 50 years (p = 0.0423) and estrogen-negative
breast cancer (y?> = 8.4080, p = 0.023). Other clinicopathological characteristics of
the patients, such as the location of the primary tumor, histopathological diagnosis,
the tumor grades, visceral and non-visceral metastases, and the Ki67 proliferation
index, did not show an association with FOXP3 expression. Median progression-
free survival was 12.9 months and 15.5 months for patients with low and high
FOXP3 expression, respectively (Log-rank p = 0.0001). Median overall survival was
21.6 months and 46.9 months for patients with low and high FOXP3 expression,
respectively (Log-rank p = 0.0001).

Conclusions. In patients with metastatic HER2+ breast cancer, high FOXP3
expression is associated with better progression-free and overall survival. Among
those with high FOXP3 expression, women under 50 years and with estrogen-negative
breast cancer are more prevalent.

Vynnychenko OI, Moskalenko YuV, Moskalenko RA. The prognostic significance of FOXP3 expression in patients

with metastatic HER2-positive breast cancer.
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BCTYN

MMowmpeHicTe  MeTacTaTU4HOro paky

INTRODUCTION

rpyaHoi 3a- The prevalence of metastatic breast cancer ranges

nosu (Pr3) craHosutb Big 5,6 go 30,6% ana kpaiH
nisgeHHoi Adpukm Ta Big 0,0 oo 6,0% pansa MiBHiYHOT
Amepukn. Crapwuin BiK Ta HWKYMA couianbHO-eKo-
HOMIYHWMIA CTaTyC MO3UTMBHO KOPEMOTb 3 YacTOTOH
BigaaneHunx metactasiB [1]. Y 20% sunagkis PI'3 cnocte-
piraeTbCsl HagMipHa ekcnpecia peuenTopiB NoACbLKOro
enigepmaneHoro daktopa pocty (HER2). [lo po3pobku
MOHOKMOHANbHMUX a@HTUTIN  TapreTHoi Ail  nauieHTn
3 HER2-nosntveBHMM PI'3 Manu noraHui nporHo3 Ta
HU3bKY BWXMBAHICTb. 3 nosiBOlO cneumdivHnX aHTuTin,
HauineHnx Ha npoteiH HER2 (neptysymaby Ta Tpacty-
3ymaby) Ta koH'loraTiB aHTUTIN 3 fikapcbkMu 3acobamu
(TpacTtyaymaby [epykcTekaH, TpacTy3ymaby eMTaH3uH)
KNiHiYHI pe3ynbTati 3HayHO nokpawmnuca. binbwa vac-
TMHa NauieHTiB 3 paHHIMW CTagissMy MOBHICTIO BWIKO-
BytoTbCA. [lpoTe, y nauieHTiB 3 mMeTacTaTU4HUMK CTa-

from 5.6% to 30.6% for countries of southern Africa
and from 0.0 to 6.0% for North America. Older age and
lower socioeconomic status are positively correlated
with the frequency of distant metastases [1]. Human
epidermal growth factor receptor (HER2) overexpression
is observed in 20% of breast cancers. Before the
development of targeted therapy, patients with HER2-
positive breast cancer had a poor prognosis and poor
survival. Clinical outcomes have improved significantly
with specific antibodies targeting the HER2 protein
(pertuzumab and trastuzumab) and antibody-drug conju-
gates (trastuzumab deruxtecan, trastuzumab emtansine).
The majority of patients with early breast cancer are
completely cured. However, in patients with metastatic
disease, resistance to treatment remains a major
unsolved problem that requires further research [2].
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JisiM/  3aXBOPIOBAHHSI  PE3UCTEHTHICTb [0 MiKyBaHHA
3anunaeTbCd OCHOBHOK HEBMpIlLeHo npobremoto,
sika noTpebye noganbLnx AocnigkeHs [2].

TpacTtyaymab — L€ MOHOKMOHarbHE aHTUTINO, Lo
3B’A3yeTbCs 3 peuentopom HER2 Ha noBepxHi nyxnuH-
HUX KNITMH Ta MNPOSABMSIE AHTUTINO3ANEXHY KNiTUHHY
UMTOTOKCMYHICTb. KoMBiHyBaHHS ximioTepanii 3 TpacTyay-
mMaboM MpuBeno [0 3HaYHOro MOKpaLLEeHHs pe3yrnbTaTiB
nikyBaHHSA nauieHTiB Ta 1X BwxwusaHocti [3]. [Mporte,
MPOTAroM Meplioro poky nikyBaHHA y 70% nauieHTiB
peecTpyloTb PE3UCTEHTHICTb A0 Tepanii Ta nporpecy-
BaHHA 3axBopioBaHHA [4]. YTiM, y He3HauyHOl YacTUHU
XiHOK 3 MeTacTatnyHum HER2-nosutmeHum PI'3 cnocre-
piraeTbCs JOBroTpuBasna BUXMBAHICTb. Y OesKUX nauieH-
TOK BOHa gocsrae 8 pokis i 6inbLe [5, 6].

BuB4EHHS MexaHi3aMiB pe3nCTEeHTHOCTI 3YMOBIIOE
3Ha4yHUA [HTepec A0 MyTauinHoro npodinio HER2-
nosutueHoro PI3. HanuacTiwe MyToBaHMMMK reHamun €
TP53, CDK12 T1a PIK3CA. TlopmoH-peuenTop no3u-
TmBHI (HR+) nyxnuHu matoTb Ginblie reHHuXx amnnidi-
Kauin, 3cyBiB KagpiB Ta MyTauil canTy CnrancuHry, ane
MEHLLY KiNbKICTb  HOHCEHC-MyTaLid, MiceHc-MyTauin
Ta MyTauin geneuii-iHcepuii, HPX ropMoH-peLenTop
HeratuBHi (HR-) nyxnuHu [7]. TopmoHanbHWIA cTaTyc
Ta MyTauinHWA nNpodinb NyXMAWHKU BIAirparoTb 3HaYHY
pornb Yy edekTUBHOCTI Tepanii repuenTuHoM. MyTtauil
KMT2C ta TP53 y nauieHTok 3 HR-/HER2+ pakom rpyaHoi
3arno3n KoOpenioTb i3 KpaLlowo Bianosigato Ha nikyBaHHS
Ta AOBrOTPMBAIIOK BUXKMBAHICTHO [8].

EdektuBHicTb TapreTHoi Tepanii y nauieHTis 3 HER2+
pakoM rpygHoi 3ano3n 3Ha4YHOK MIpOoK 3anexuTb Bid
NYXNIMHHOTO MIKPOOTOYEHHS. [EepPBUHHI NyXNUHWM MakTb
BULLY iHINbTPaUilo IMyHHUMK KniTUHamMuM Ta  GinbLu
BMPaXeHy reHHy Ta GinKoBy ekcrnpecilo MapkepiB iMyH-
HOT aKTMBaUi, HiX iX MeTacTaTuU4Hi BorHuwa. Lle ceigumtb
npo Te, WO nauieHTn 3 MeTacTaTu4HUM 3aXBOPIOBAHHAM
MOXYTb MaTW MeEHLUe KOpWUCTi Big iMyHoTepanii abo
TapreTHoi Tepanii, HiXX NauieHTM 3 paHHIMKM cTagiaMu
PIr3 [9, 10]. Binbwicte niMdounTiB, WO HPINLETPYIOTHL
nyxnuHy, npeacTtaeneHi T-edektopHumu (CD8+) Ta
T-perynatopHumu  (FOXP3+) «knitnHamn, ski matoTb
pi3He NpPOrHocTn4YHe 3HadyeHHsi. CD8+ wmatoTb npo3sa-
nanbHi, iIMyHOCTMMYMIOKOMI BNacTMBOCTI Ta acouifioBaHi
3 Kpawow BIiAnoBigal Ha MiKyBaHHSA Ta [dOBLUOKO
3aranbHolo BuxkusaHnicTio. FOXP3+, HaBnaku, Hera-
TMBHO perynioTb iIMyHHI BignoBidi Ta po3rnsgalTbes
SK pakTop HecnpuaTnMBoOro nporHosy [11].

Pak rpygHoi 3ano3n € reteporeHHUM 3axXBOPHOBaH-
HSIM i3 YHiKanbHMMK GionoriYHMMKW BNacTMBOCTSMU ONs
KOXXHOTO MOIEKYNspHOro niatuny. Bnnve perynstopHux
T-knitTuH Ha nporHo3 HER2+ PI3 e cynepeynusum.
Y HayKoBil niTepatypi € NoBiAOMMEHHSA NPO HeraTuBHUMN
Ta MO3WUTUBHWA BNNWB Ha pe3ynbTaT fiKkyBaHHS Ta
BMXUBaHICTb [12—14].

MeTta po60OTM — OUIHWTU MPOrHOCTUYHE 3HAYEHHSA
perynsatopHux T-kNiTMH Yy MauieHTiB 3 MeTacTaTUyHUM
HER2+ pakom rpygHoi 3anosu.

MATEPIAAU TA METOAU AOCAIAXXEHHA

AUN3aiH AOCAIAXEHHS

[ocnigxeHHst BkNtovano 78 nauieHTiB 3 MeTactaTuy-
HiM HER2+ pakom rpygHoi 3ano3w, fki oTpuMmyBanu
nikyBaHHa B CymcbKOMy 06nacHOMy KriHIYHHOMY OHKO-

Trastuzumab is a monoclonal antibody that binds
to the HER2 receptor on the surface of tumor cells
and exhibits antibody-dependent cellular cytotoxicity.
Combining chemotherapy with trastuzumab led to
a significant improvement in patient outcomes and
survival [3]. However, during the first year of treatment,
70% of patients experience resistance to therapy and
progression of the disease[4]. However, a small pro-
portion of women with metastatic HER2-positive
breast cancer have long-term survival. In some patients,
it reaches 8 years or more [5, 6].

The study of mechanisms of resistance causes
significant interest in the mutational profile of HER2-
positive breast cancer. The most frequently mutated
genes are TP53, CDK12 and PIK3CA. Hormone receptor-
positive (HR+) tumors have more gene amplifications,
frameshifts, and splice site mutations but fewer non-
sense mutations, missense mutations, and deletion-
insertion mutations than hormone receptor-negative (HR-)
tumors [7]. The hormonal status and mutational profile
of the tumor play a significant role in the effectiveness
of Herceptin therapy. KMT2C and TP53 mutations in
HR-/HER2+ breast cancer patients correlate with
better response to treatment and long-term survival [8].

The effectiveness of targeted therapy in patients
with HER2+ breast cancer largely depends on the
tumor microenvironment. Primary tumors have higher
immune cell infiltration and more pronounced gene
and protein expression of markers of immune activation
than their metastatic lesions. This suggests that patients
with metastatic disease may benefit less from
immunotherapy or targeted therapy than patients with
early-stage breast cancer [9, 10]. Most tumor-infiltrating
lymphocytes are represented by T-effector (CD8+)
and T-regulatory (FOXP3+) cells, which have different
prognostic significance. CD8+ has pro-inflammatory,
immunostimulatory properties and is associated with
better response to treatment and more prolonged
overall survival. FOXP3+, on the contrary, negatively
regulates immune responses and is considered a factor
of unfavorable prognosis [11].

Breast cancer is a heterogeneous disease with
a unique biological property for each molecular subtype.
The impact of regulatory T cells on the prognosis of
HER2+ breast cancer is controversial. Scientific literature
reports negative and positive effects on treatment
and survival [12—-14].

Objective — to evaluate the prognostic value of
regulatory T cells in patients with metastatic HER2+
breast cancer.

MATERIALS AND METHODS

Research design
The study included 78 patients with metastatic
HER2+ breast cancer who were treated at the Sumy
Regional Clinical Oncology Center from 2014 to 2024.
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noriyHomy ueHTpi 3 2014 no 2024 poku. Kputepisamm
BKMIOYEHHSA BBaXkanwu Bik cTapwle 18 pokiB, MeTactatny-
Hu HER2+ PI'3 Ta 3acTocyBaHHs TpacTy3ymaby B MOHO-
Tepanii abo koMbGiHauii TpacTyaymaby Ta ximioTepanii.
KputepisMn BUKIIOYEHHS BBaXanwu BiACYTHICTb Tepanil
Tpactyaymabom, panHin PI3, HeBigomuin ctatyc HER2
abo iHwwi, Hix HER2+ nigTun PI3, HasBHICTb iHLLOT 3n0-
siKicHoOT nyxnuHn. CepefgHsi TpuBanicTb nepiogy crnocre-
pexeHHs1 ctaHoBuna 35 micauis (iHTepean Big 5 no 131).

IMyHoricToximiuHe AocAiaxeHHs (IFX)

Ons npoBegeHHst IFX 3paskiB TkaHWHU PI'3 BUKOHY-
Bann CepinHi 3pi3an TOBLUMHOK 4 MKM, siKi HAQHOCUIM Ha
Knenki npeagmeTHi ckenbLsa SuperFrost (Thermo Scientific,
Waltham, MA, CLLUA). Micns aenapadiHisadii BukoHyBanu
JeMackyBaHHA aHTUreHy, Ansi 4Yoro npu Temnepartypi
95-98°C BukoHyBanun Tepmoobpobky B 0,1 M uutpatHomy
6ydepi (pH 6,0). Cuctemy petekuii «In Vitro» (Master-
Diagnostica, Icnanis) 6yno BukopucTaHo ansi Bisyanisadii
pesynbraTis IMX. [nsa BuaBneHHs perynartopHux T-nimdo-
uuTiB 3actocoByBanu aHtutina npotm FOXP3 (Master-
Diagnostica, IcnaHisi, rotoBi o BUKOpUCTaHHs). [Inst KOHT-
pornt  SIKOCTi  LOCHI[KEHHS 3acCTOCOBYBanu MacUBHUIA
Ta aKTUBHWUI KOHTPOIb. [Ns aKTUBHOrO KOHTPOSO BUKO-
pUCTOBYBanu TKaHWHW i3 3a4aHO0 HEraTMBHOK Ta MO3u-
TMBHOK peakuisiMu. [Ina KOXHOro 3paska aHanisyBanu
6 nonis 3opy giametpom 1 MM. FOXP3-no3nTtusHi nimgo-
UMTK NigpaxoByBanv y CTPOMi Ta NyXSIMHHUX KnacTepax.
lcTonaTonoriyHy OUiHKY BMKOHYBaB MaTonor, SKui
He 3HaB KMiHIYHMX XapakTepUCTMK Ta pe3ynbTaTiB BUXKK-
BaHOCTI AocnigxXyBaHux nauieHTiB. MeTogoM cepegHix
BenuyvH ©Oyno BU3HAYeHe TrpaHWYHE 3Ha4YeHHs Aans
po3noginy nauieHTiB y rpynu 3 HU3bKOK Ta BUCOKOH
ekcnipecieto FOXP3. Pesynsratu ekcnpecii Ki67, peuen-
TOpiB eCTporeHy Ta nporectepoHy OGpanu 3 nepBUHHOI
MEeAMYHOI [JOKyMeHTaLUil, OCKiNbkM [AaHi 06CTeXeHHS
BMKOHYHOTbCSI ANns BCiX nauieHTiB 3 PI3 3rigHo 3i cTak-
JapTamu noKarnbHOI NPaKkTUKK.

CTATUCTUYHUIA QHAAI3

CTaTUCTUYHMIA aHani3 BWKOHYBanM 3a [OMOMOIoH
ctatuctnyHoro naketa Stata V.18.0 (StataCorp, Texac,
CLWA; https://www.stata.com; 2024). HopmanbHicTb po3-
noginy ouiHioBanu Tectom Wanipo-Binka. [Ans BuB4eHHA
3B’A3KY MDK KNiHiKO-NaTonoriYHMMM Xapaktepuctukamm
Ta ekcnpecieto FOXP3 BukopuctosyBanu kputepin [Mip-
coHa Ta metog One-way ANOVA. BuxunBaHicTb naLieHTiB
BM3Hayanu 3a pgonomoroto metogy Kannana—Maiwepa.
[OCTOBIpHICTb Pi3HMLI BUXMBAHOCTI MK rpynamu oujiHto-
Banu Log-rank TectoMm. 3aranbHot BuxusaHicTio (3B)
BBaXKanu 4acoBMW Mepiog MK MnoyaTkom niKyBaHHA
TpacTyaymabom Ta [aTow CMepTi Bid MNpOrpecyBaHHsi
Pr3. Axkwo Ha MomeHT 306opy [JaHux nauieHT OyB
XWBWIA, TO 3aranbHOK BWXUBAHICTIO BBaXanwu iHTepsan
MK NoYaTKOM TapreTHOi Tepanii Ta 4aTol OCTaHHbLOro
KOHTakTy. BuxmBaHHaAM 6e3 nporpecyBaHHs (BBI) Bea-
Xanu 4acoBui iHTepBan MK NoYyaTkoM MiKyBaHHS Tpac-
Tysaymabom Ta partol peecTpauii nepwoi nporpecii

Inclusion criteria were age older than 18 years, metastatic
HER2+ breast cancer, and use of trastuzumab mono-
therapy or a combination of trastuzumab and chemo-
therapy. Exclusion criteria were the absence of trastu-
zumab therapy, early breast cancer, unknown HER2
status or a breast cancer subtype other than HER2+,
and the presence of another malignancy. The average
follow-up period was 35 months (range, 5 to 131).

Immunohistochemistry (IHC)

For IHC, breast cancer tissue samples were
serially sectioned with a thickness of 4 ym and placed
on Super-Frost adhesive slides (Thermo Scientific,
Waltham, MA, USA). After deparaffinization, the antigen
was unmasked, for which heating was performed in
0.1 M citrate buffer (pH 6.0) at a temperature of 95-98°C.
The «In Vitro» detection system (Master-Diagnostica,
Spain) was used to Vvisualize the IHC results.
Anti-FOXP3 antibodies (Master-Diagnostica, Spain, ready
for use) were used to detect regulatory T-lymphocytes.
Passive and active control was used to control the
quality of the research. Tissues with specified nega-
tive and positive reactions were used for active control.
For each sample, six fields of view with a diameter
of 1 mm were analyzed. FOXP3-positive lymphocytes
were counted in stroma and tumor clusters. A histo-
pathological assessment was performed by a pathologist
who did not know of the clinical characteristics and
survival results of the patients. The mean values
method determined the cut-off value for dividing patients
into groups with low and high FOXP3 expressions.
The results of expression of Ki67, estrogen, and pro-
gesterone receptors were taken from primary medical
records, as these examinations are performed for all
patients with breast cancer according to local practice.

Statistical analysis

Statistical analysis was performed using Stata V.18.0
(StataCorp, Texas, USA; https://www.stata.com; 2024).
The normality of the distribution was assessed by the
Shapiro-Wilk test. Pearson’s test and One-way ANOVA
were used to study the relationship between clinico-
pathological characteristics and FOXP3 expression.
Patient survival was visualized using the Kaplan—Meier
method. The Log-rank test assessed the significance
of the difference in survival between groups. Overall
survival was defined as the period between the start
of trastuzumab treatment and the date of death from
breast cancer progression. If the patient was alive
during the data collection, overall survival was con-
sidered the interval between the start of targeted
therapy and the date of last contact. Progression-free
survival was considered the time interval between the
start of trastuzumab treatment and the registration
date of the first disease progression. At last, the patient’s

3axBoptoBaHHsl. OcCTaHHE OLUHIOBaHHs BWXMBaHOCTI  survival was assessed on July 1, 2024.
nauieHTiB 6yno 1 nunHsa 2024 poky.
OpuwuriHanbHi 4oCnigpKeHHSs 498 Original research


https://www.stata.com
https://www.stata.com

BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.

Cepist MegnumHa. 2024. T. 32. Ne 4(51). C. 495-504
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2024;32(4(51)):495-504

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

PE3YABTATU TA IX OBFOBOPEHHS

IMyHoricToximiuHe aocAiaxeHHs (IFX)

Mwu nposenu iMyHOriCTOXiMil0O 3 aHTUTINamMm npoTn
FOXP3 anst ouiHkM KinbKocTi perynatopHux T-nimdo-
UMUTIB Y TKaHWHI paKy rpygHoi 3anoau. IMyHoricToximiyHe
[OCniaXeHHs nokasaro sk HasBHICTb 3paskiB 3i crnabkoto
peakuieto (puc. 1 A), Tak i 3pasku TkaHuHu PI3 3 nigsu-
weHoto KinbkicTio FOXP3-no3nMTUBHMX KNITUHU B NyX-
NMHHOMY MikpooToyeHHi (puc. 1 B). FOXP3-no3anTtusHi
KNiTUHW 3 iHTEHCMBHO 3abapBreHotlo uMTonnasmMoto 6ynm
po3TalloBaHi HaBKOMO 3ano3ncTux komnnekcie PIr3.

RESULTS AND DISCUSSION

Immunohistochemistry (IHC)

We performed immunohistochemistry with anti-FOXP3
antibodies to assess the number of regulatory T lympho-
cytes in breast cancer tissue. Immunohistochemical
examination showed the presence of samples with a weak
reaction (Fig. 1 A) and breast cancer tissue samples
with an increased number of FOXP3-positive cells in the
tumor microenvironment (Fig. 1 B). FOXP3-positive cells
with intensely stained cytoplasm were located around
glandular complexes of breast cancer.

Puc. 1. ITX 3abapBneHHs 3 aHTuTinamu npotn FOXP3 y TkaHWHI paky rpygHoi 3anosu.
A — cnabka peakuis y TkaHuHi PI'3 HecneumdiyHoro Tuny, B — rinepekcnpecis y TkaHuHi PI'3 HecneumdiyHoro tuny.
3abapBneHHs sgep KNiTUH remaTtokcuniHom Maviepa. 36inblUeHHst BKa3aHo Y NpaBoMy HIDKHBOMY KyTi 306paXKeHHs
Fig. 1. IHC staining with anti-FOXP3 antibodies in breast cancer tissue.
A — weak reaction in breast cancer tissue of a non-specific type, B — hyperexpression in breast cancer tissue of a non-specific type.
Staining cell nuclei with Mayer’s hematoxylin. Magnification is indicated in the lower right corner of the image

XapakTtepucTuka

AOCAIAXYBAHOI KOTOPTHU NALLIEHTIB

Yci 78 nauieHTiB, Wo Opanu yyacTb Y OOCRIOKEHHI,
manu metactatnyHui PI'3. CepeaHin Bik gocnigyxyBaHuUX
ctaHoBuB 54,9 * 1,24 pokm 3 iHTepBanom Big 27
po 77 pokiB. CepefgHin BiK NauieHTIiB 3 HM3bKOKW Ta
Bucokoto ekcnpecieto FOXP3 6ys 53,1 + 1,74 Ta
57,3 + 1,64 BignosigHo. Cepen nauieHTOK 3 BUCOKOH
ekcnipecieto FOXP3 6yna Bucoka 4acTtka ocib monogLe
50 pokiB (p = 0,0423) Ta 3 ecTporeH-HeraTuBHum PI3
(x> = 8,4080, p = 0,023). IHWi «kniHiKO-NATONOriYHi
XapaKTepPUCTMKM NaUieHTiB, Taki SK rokanisauis nep-
BMHHOI NyXMWHKW, NaTOriCTOMNOrYHUIA AiarHos, CTyniHb
aundbepeHuialii, HasiBHICTb BicuepanbHUX Ta HeBicle-
panbHUX MeTacTasiB Ta iHAeKkc nponidepauii Ki67
He nokasanu 3B’a3ky 3 ekcrnipecieto FOXP3. (tabn. 1).

BuxxnBaHicTb 6€3 nporpecyBaHHsA

CepeaiHsl TpuBanicTb nepiogy CnocTepexeHHs 4o pe-
ecTpauii nporpecii 3axBoptoBaHHsi 6yna 21,3 + 2,79 wmic.
MporpecyBaHHs  3axBOPIOBaHHS  3apEECTPOBaHO Y
72 (92,3%) i3 78 nauieHTiB, Bkntoyatoumn 45/45 (100,0%)
nauieHTiB 3 HU3bkMM FOXP3 Ta 27/33 (81,8%) naujieHTiB
3 Bucoknum FOXP3. MegiaHa BuxuBaHocTi 6e3 nporpecy-
BaHHA cTaHoBMNa 12,9 Ta 15,5 mic. Ans nauieHTiB 3 HU3b-
Koo Ta BuUcokoto ekcnipecieto FOXP3 BignosigHo (puc. 2).

3araAbHA BUXKUBAHICTb

CepenHs TpuBanicTb nepiogy cnoctepexeHHs byna
35,0 £ 2,98 mic. CmepTb 3apeectpoBaHo y 69 (88,5%)
i3 78 nauieHTiB, Bkntovatoun 44/45 (97,8%) nauieHTiB

Characteristics

of the studied cohort of patients
All 78 patients participating in the study had metastatic
breast cancer. The average age of the studied cohort
was 54.9 + 1.24 years, ranging from 27 to 77 years.
The mean age of patients with low and high FOXP3 expre-
ssion was 53.1 + 1.74 and 57.3 + 1.64, respectively.
Among patients with high FOXP3 expression, there was
a high proportion of women younger than 50 years
(p = 0.0423) and estrogen-negative breast cancer
(x> = 8.4080, p = 0.023). Other clinicopathological
characteristics of the patients, such as the location of the
primary tumor, histopathology, the tumor grade, visceral
and non-visceral metastases, and the Ki67 proliferation
index, did not show an association with FOXP3 expre-

ssion. More details are presented in Table 1.

Progression-free survival

The average duration of the follow-up period before
registration of disease progression was 21.3 + 2.79 months.
Disease progression was reported in 72 (92.3%) of
78 patients, including 45/45 (100.0%) patients with low
FOXP3 and 27/33 (81.8%) patients with high FOXP3.
Median progression-free survival was 12.9 and 15.5 months
for patients with low and high FOXP3 expression, res-
pectively (Log-rank p = 0.0001, Figure 2).

Overall survival
The average duration of the follow-up period was
35.0£2.98 months. Death occurred in 69 (88.5%) of
78 patients, including 44/45 (97.8%) FOXP3 low and
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3 H13bknum FOXP3 Ta 25/33 (75,8%) naujieHTiB 3 BUCOKMM
FOXP3. MepiaHa 3aranbHOi BWXMBaAHOCTI CTaHOBWUIA
21,6 mic. Ta 46,9 Mic. ANd nauieHTiB 3 HU3bKOK Ta BUCO-
koto ekcnpecieto FOXP3 BignosigHo (puc. 3).

25/33 (75.8%) FOXP3 high patients. Median overall
survival was 21.6 months and 46.9 months for patients
with low and high FOXP3 expression, respectively
(Log-rank p=0.0001, Figure 3).

Ta6nuus 1. 38’930K MiX KMiHiKO-NaToNMOrYHMMMN XapakTepncTukamy nauieHTis Ta ekcnpecieto FOXP3
Table 1. Relationship between clinicopathological characteristics of patients and FOXP3 expression

Napamerp / Parameters Baranom / Total, | FOXP3 <21, | FOXP3 = 21, 2 (0)
n=78 n =45, (%) n = 33, (%)
1 2 3 4 5)
Bik / Age:
<50 25 (32,1) 10 (22,3) 15 (45,5)
50-60 25 (32,1) 18 (40,0) 7(21,2) 0,0423*
=60 28 (35,8) 17 (37,7) 11 (33,3)
Jlokanizauis nyxnvHn / Tumor localization:
Cnpaga / Right 40 (51,3) 23 (51,1) 17 (51,5)
3nisa / Left 36 (46,2) 20 (44,4) 16 (48,5) 0,0029 (0,915)
BinatepanbHo / Bilateral 2(2,5) 2 (4,5) 0(0,0)
MatorictonoriyHun giarHo3:/ Histopathology:
MpoTtokoBa kapuuHoma / Ductal carcinoma 72 (92,3) 41 (91,1) 31(93,3) 0,2145 (0,643)
Nob6ynspHa kapuuHoma / Lobular carcinoma 6 (7,7) 4 (8,9) 2(6,7) ' '
CryniHb audepeHuiadii / Tumor grade:
Bucoko- Ta nomipHogudepeHuinosadi / High or moderate 54 (69,2) 31 (68,9) 23 (69,7) 0,0058 (0.939)
HusbkoandepeHuinosaHi / Poor 24 (30,8) 14 (31,1) 10 (30,3) ' '
BignoBigb Ha nikyBaHHs / Response:
MosHa Bignosigb / Complete response 3(3,8) 1(2,2) 2(6,1)
YacTkoBa Bignoeigb / Partial response 45 (57,7) 30 (66,7) 15 (45,5) 4,8287 (0,185)
Crab6inizauis / Stable disease 22 (28,2) 9 (20) 13 (39,4) ’ '
Mporpecis / Progression disease 8(10,3) 5(11,1) 3(9,0)
BicuepanbHi meTacTtasu / Visceral metastasis:
Jlereni / Lung 36 (46,2) 22 (48,9) 14 (42,4)
Mevinka / Liver 21 (26,9) 13 (28,9) 8 (24,2) 2,2215 (0,316)
IHwWi / Other 21 (26,9) 10 (22,2) 11 (33,4)
He BicuepanbHi metactasu / Non-visceral metastasis:
JlimcpatnyHi By3nu / Lymph nodes 38 (48,7) 21 (46,7) 17 (51,5)
Kictku / Bones 30 (38,5) 18 (40,0) 12 (36,4) 0,1791 (0,914)
IHwWi / Other 10 (12,8) 6 (13,3) 4(12,1)
Peuentopu ectporeHy / Estrogen receptors:
Mo3anTumeHi / Positive 42 (37,2) 34 (75,5) 8 (24,2) 8,4080 (0,023)
HeratueHi / Negative 36 (41,) 11 (24,4) 25 (75,8) ’ '
IHgekc nponidepadii Ki67 / Ki67 proliferation index:
<10% 11 (14,1) 6(13,3) 5(15,2) 0,0520 (0,820)
> 10% 67 (85,9) 39 (86,7) 28 (84,8) ’ ’
lMpumimka:

*BUKOPUCTAHO cTaTUCTUYHUIA Mmetog One-way ANOVA.
Note:
*One-way ANOVA statistical method was used.

O6GroBopeHHs

Y NOTOYHOMY AOCHIMKEHHI MU BCTAHOBWMM, LLO Y na-
uieHtiB 3 metactatnuyHum HER2+ PI'3 Bucoka ekcnpe-
cis FOXP3 acouiioBaHa 3 Kpallok BWKUBaHICTIO 6e3
NporpecyBaHHs Ta 3aranbHO BuxMBaHiCTo. Lli pesynb-
TaTW HEeoYiKyBaHi, ane mMalTb paLioHanbHe NOACHEHHS.

HERZ2/ErbB2 € ogHuM i3 neplmx igeHTugikoBaHmX
OHKOT€eHiB, KW CTaB BaXINMMBWM NPOrHOCTUYHUM MapKe-
pom PI3. MNoBs’a3aHa 3 H1M rinepekcnpecia 6inka HER2
Ha NOBEPXHi NYXMMHHMX KNITUH acoLinoBaHa 3 CUCTEMHUM
MeTacTadyBaHHSM Ta HU3bKOIO BIDKUBAHICTIO naujeHTiB [15].

Discussion

In the current study, we found that in patients with
metastatic HER2+ breast cancer, high FOXP3 expre-
ssion is associated with better progression-free survival
and overall survival. These results are unexpected
but have a rational explanation.

HER2/ErbB2 is one of the first identified oncogenes,
which has become an important prognostic marker
of breast cancer. The overexpression of the HER2
protein on the surface of tumor cells is associated
with systemic metastasis and poor patient survival [15].
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Puc. 2. Kpusi Kannana—Marepa, Lo noKa3yoTb BWKMBaHICTb 6€3 nporpecyBaHHSA
y naujieHTiB 3 meTactatnyHum HER2+ pakom rpyaHoi 3anosu 3anexHo Big ekcnpecii FOXP3
Fig. 2. Kaplan—Meier curves showing progression-free survival
in patients with metastatic HER2+ breast cancer depending on FOXP3 expression
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Puc. 3. Kpuei KannaHa—Maiiepa, o nokasyoTb 3aranbHy BUXKMBaHICTb
y naujieHTiB 3 meTactatnyHum HER2+ pakom rpyaHoi 3anoau 3anexHo Big ekcnpecii FOXP3
Fig. 3. Kaplan—Meier curves showing overall survival
in patients with metastatic HER2+ breast cancer depending on FOXP3 expression

lepuenTuH Ta iHWIi TepaneBTUYHI areHTU TapreTHoi Aii
3MiHUNN NPUMPOAHWMIA Nepebir 3axBOpIOBaHHA Ta MOKpa-
WmMnu nporHo3. Ha cworogHi Ana nepuwoi niHii Tepanii
3aCTOCOBYKOTb TpacTy3ymab Ta nepty3ymab, ana gpyroi
niHii — TpacTy3dymab emMTaH3uH Ta Tpacty3ymab gepykc-
TekaH, Ans TPeTbOoi MiHii — nanatunHib, TykaTuHib, map-
retykcmmab Ta HepatuHib [16]. MexaHiamu, BignosiganbHi
3a rinepekcnpecito HER2, € manosusyeHumun. Amnnicpi-
kauia reHa HER2/ErbB2 BBaxaeTbCs OCHOBHUM, MpoTe
He €OVMHUM MOMEKYNSPHUM MexaHi3aMoM, BignoBiganb-
HVUM 3a perynsauito ekcnpecii 6inka HER2 [17].

len FOXP3 posTtawoBaHuii Ha KOPOTKOMY nnedi
X-xpomocomu. BiH 3abesneuye ekcnpecito BignosigHoOro
6inka FOXP3 (ckypdiHy) Ta BMCTYnae rorioBHUM pery-
NATOPOM (PYHKLIOHYBAHHA Ta PO3BUTKY PErynsaTopHMX
T-kniTvH. Zuo et al. [18] Ha muwavin mogeni BCTaHOBWNMMW,
wo wmytauis reHa FOXP3 npussogntb [0 BUCOKOI

Herceptin and other targeted therapeutic agents
have altered the natural outcome of the disease and
improved prognosis. Currently, trastuzumab and pertu-
zumab are used for the first line of therapy, trastuzumab
emtansine, and trastuzumab deruxtecan for the second
line, and lapatinib, tucatinib, margetuximab, and nerati-
nib for the third line [16]. The mechanisms responsible
for HER2 overexpression are poorly understood.
Amplification of the HERZ2/ErbB2 gene is considered
the main, but not the single, molecular mechanism res-
ponsible for regulating HER2 protein expression [17].

The FOXP3 gene is located on the short arm of the
X chromosome. It ensures the expression of the corres-
ponding protein FOXP3 (scurfin) and is the primary regu-
lator of the functioning and development of regulatory
T cells. Zuo et al. [18] found in a mouse model that
mutation of the FOXP3 gene leads to high expression
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ekcnpecii ErbB2, akuin € romonorom HER2 y muwen.
Byno BctaHoBneHo, wo TpaHcdekuis FOXP3 npurHivye
ekcnpecito HER2. TpurHiyeHHa ErbB2 3ymosnioe nyx-
nuHocynpecopHi Bnactusocti FOXP3. [do curHanbHoro
wnaxy ErbB2 3anydeHo 6inbwe 10 reHiB, sk Takox
3a3HatoTb HeratusHoi perynauii FOXP3. Takum 4uHoM,
6yno npogemoHcTpoBaHo, wo FOXP3 npurHivye oHkoreH
HER-2/ErbB2 Ta € nepwum X-34enneHuM reHOM-
cynpecopom PI'3 y muwen Ta niogen. Yce onucaHe
BULLE MOSICHIOE MOSEKYNSAPHi MexaHi3amu, Sk 3ymMoB-
MOTb Kpally BUXKMBAHICTb NauieHTIB 3 MeTacTaTUYHUM
HER2+ pakom rpyaHoi 3anosu.

OcTaHHi JocnimxeHHa NigTBEPOXKYHTb, WO NPOrHoC-
TUYHe 3HayeHHss FOXP3 3anexuTb Big MOMeKynsipHoro
nigTuny PI3 [19]. Sun et al. [20], 6a3ytoumnch Ha 3BefeHnX
OaHux 28 gocnigkeHb BCTAHOBUIN, LLLO BUCOKA EKCMpecis
FOXP3 cyTTeBo noB’si3aHa 3 Kpallok BignoBigalw Ha
NikyBaHHS Ta MOLOBXEHOK 3aranbHOK BWXUBAHICTIO.
Binbw Toro, 6yno BCTaHOBMNEHO, LLO MPOrHOCTUYHE 3Ha-
YEHHS MOXe 3arnexaTu Bifl po3TallyBaHHs PErynaTOpHMX
T-kniTnH. MepeBaxaHHsA ekcnpecii FOXP3 B nyxnuHHin
CTPOMI KOPESOE 3i CIPUATIIMBUM MPOrHO30M.

Gao et al. [21] y cBoemy MmeTa-aHanisi 3a y4acTi
18170 nauieHTiB, xBopux Ha PI'3 nigTBepaunu, wo 3 ri-
nepekcknpecieto FOXP3 nor’sisaHa Kpawia Bianosigb
Ha NikyBaHHA Ta AOBLUA BUXMBaHICTb NauieHTiB 3 HER2+
Ta Tpudi HeratMBHum PI3. [nsa iHWWX MONEeKynsipHuX
niaTMNiB Takoi 3aKOHOMIPHOCTI He Byno NoMiYeHo.

Y npoBeneHoMy Hamu pocnimpkeHHi 6yno BcTaHOB-
NeHo, WO ceped NaUieHTOK 3 BWCOKOK eKCrnpecieto
FOXP3 cnocTtepiraetbcst BUCOKa 4acTka ocib monoplle
50 pokiB Ta TUX, WO MalTb ecTporeH-HeratneHuin PI3.
Liu et al. [22] y cBoemy pocnigXeHHi oTpumanu nogibHi
pesynbraTn. ABTOpU iAWY BUCHOBKY, LLO rinepekcnpecisa
FOXP3 acouiioBaHa 3 NoKpaLLeHHSM BMKMBaAHOCTI naLli-
eHTiB 3 HER2+ ecTtporeH-HeratusHmuM PI3. BapTto 3a3Ha-
YnTK, WO MiA Yac NPOBeAEHHS OOCNIMKEHHS BpaxoBy-
Banacs KinbkiCTb perynatopHux T-KniTUH Ta UUTO-
TOKCUYHUX T-KNiTUH. Y NOTOYHOMY [OOCRIAXEHHI MKW
He OLjiHIOBann BWXMBAHICTb NaLieHTIB B 3aNeXHOCTi Bif
ropMOHanbHOro CTaTycy Ta He BMBYanu piBeHb ekcrnpecil
CD8+, wo € 6ionoriyHMM MapKepoM LMTOTOKCUYHUX
T-kniTvH. TMpoTe, Tol dhakT, Wo OinblWicTb MauieHTIB
3 eCTpOreH-HeraTMBHUMM MyxXMHaM1U Manu rinepekcnpe-
cito FOXP3, cBigumTb npo GinbLl cnpusTnnMBMin NporHos.

BUCHOBKHU

Y naujeHTiB 3 metactatuyHum HER2+ pakom rpya-
HoI 3ano3u Bucoka ekcnpecia FOXP3 acouiioBaHa 3 kpa-
IO BUXMBaHICTIO ©e3 MporpecyBaHHsi Ta 3ararnbHo
BWXMBaHiCcTI0. Cepen NaLi€eHTOK 3 BUCOKOHK EKCMpPECIEtD
FOXP3 nepeBaxatoTb ocobu monoawe 50 pokiB Ta Ti,
LLIO MalOTb ECTPOreH-HeraTMBHWIA pak rpyaHoi 3anosm.
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of ErbB2, which is a homolog of HER2 in mice. Foxp3
transfection was found to suppress HER2 expression.
Suppression of ErbB2 determines the tumor suppre-
ssor properties of Foxp3. The ErbB2 signaling pathway
involves more than ten genes negatively regulated
by FOXP3. Thus, FOXP3 has been shown to suppress
the HER-2/ErbB2 oncogene and is the first X-linked
breast cancer suppressor gene in mice and humans.
All the above explains the molecular mechanisms that
determine the better survival of patients with metastatic
HER2+ breast cancer.

Recent studies confirm that the prognostic value of
FOXP3 depends on the molecular subtype of breast
cancer [19]. Sun et al. [20], based on pooled data from
28 studies, found that high FOXP3 expression was
significantly associated with better response to treatment
and prolonged overall survival. Moreover, it was estab-
lished that the prognostic value may depend on the
location of regulatory T cells. The predominance
of FOXP3 expression in the tumor stroma correlates
with a favorable prognosis.

Gao et al. [21], in their meta-analysis of 18,170 breast
cancer patients, confirmed that FOXP3 overexpression
was associated with a better response to treatment and
more prolonged survival in HER2+ and triple-negative
breast cancer patients. No such regularity was observed
for other molecular subtypes.

In our study, it was established that among patients
with high Foxp3 expression, a high proportion of women
younger than 50 years and those with estrogen-negative
breast cancer is observed. Liu et al. [22] obtained similar
results in their study. The authors concluded that
overexpression of FOXP3 is associated with improved
survival in patients with HER2+ estrogen-negative
breast cancer. It is worth noting that the number of
regulatory T cells and cytotoxic T cells was considered
during the study. In the current study, we did not evaluate
the survival of patients depending on their hormonal
status. We did not study the level of CD8+ expression,
which is a biological marker of cytotoxic T cells. However,
the fact that most patients with estrogen-negative
tumors had FOXP3 overexpression indicates a more
favorable prognosis.

CONCLUSIONS

In patients with metastatic HER2+ breast cancer,
high expression of FOXP3 is linked to improved progre-
ssion-free and overall survival. Among those with high
FOXP3 expression, women under 50 years and with
estrogen-negative breast cancer are more prevalent.
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HepcneK'ruBu MOAQABLUUX AOCAIAXEHD

B nopanblwomy nnaHyeTbCcst OOCNIAUTA MNPOrHOCTUYHE 3Ha-
YeHHs1 ekcrnpecii 6inka p53 y nauieHTiB 3 MeTacTaTU4HUM
HER2-no3nTUBHUM pakoM rpyaHoi 3anosu.
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Prospects for further research

In the future, it is planned to investigate the prognostic value
of p53 protein expression in patients with metastatic HER2-
positive breast cancer.
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PE3IOME

AKTyanbHiCTb. Y nauieHTiB i3 peBMaTU4HVMU 3aXBOPIOBAHHAMW OMMCaHO (hOpMy-
BaHHSA TaK 3BaHOTO CepLIeBO-IIEreHEBOro KOHTMHYyMa, [0 SKOrO BiAHOCATb XPOHIYHI
OBCTPYKTVBHI 3aXBOPIOBaHHS NereHb B MOEOHAHHI 3 Pi3HUMM 3a XapaKTepUCTUKOH
ypakeHHSMM cepLIeBO-CyAMHHOI CUCTEMM: XPOHiYHa cepLeBa HedoCTaTHICTb, 0CObn1Bo
NpaBoOLLMYHOYKOBa, ilemiyHa xBopoba cepud, apTepianbHa rinepteHsia. [oBeneHo,
O 3HWXKEHHA 06’eMy (POpPCOBAHOIO BUAWXY, € MOTYXXHUM MNPeauKTOpoM niaBuLLe-
HOTO PU3NKYy CepLeBO-CyAMHHUX 3axBOPKOBaHb i nepeavacHoi CMepTi, He3anexHo
BiA BiKy Ta iHWWX dhakTopiB. [JocnimkeHHs yHKUiT 30BHILIHBOrO AMXaHHSA y nepiar-
PVYHUX NaLieHTIB i3 peBMaTM4HMMKM 3axBoptoBaHHAMM (P3) metopgom cnipomeTpil
nokasanu, wo y yBepTi (24,8%) BinbyBaeTbCs il 3HWKEHHSA Ta PopMyBaHHSA AMXanbHOT
HeJoCTaTHOCTI 3a PECTPUKTUBHUM TUMOM, HE3aNexXHo Big CTaTi.

Meta po6oTn — BCTaHOBUTM OCOONMBOCTI B3aEMO3B'A3KIB MOPMHOMYHKLiOHaNb-
HVX NOpYLUEHb CEepLEeBO-CYAUHHOI CUCTEMU | NereHb Y AiTel, XBOPUX Ha IOBEHINbHUN
igionatnyHun aptput (KOIA), Ta BU3HA4YMTM MOXNMBI pakTOpW, LWO CMAPUSAIOTL iX
hopmyBaHHI0.

Matepianu i metoaun. ObctexxeHo 54 autuHm 3 FOIA (omiroapTukynspHuiA BapiaHT —
12 nauieHTiB, noniapTukynsapHui — 42) sikom 10-18 (13,42 + 0,22) poki. [pyny KOHT-
ponto cknana 41 npakTMyHO 3gopoBa AuTUHA. [ns Bu3HaveHHS dyHKUii nereHb
npoBeAeHo cripoMeTpito. [nsa Bu3Ha4eHHA MopdodyHKLiOHaNbHMX NapaMeTpiB cepus
NpOBEAEHO YnbTpa3BykoBe AOCHiMKeHHs B «M»- Ta «Bx»- pexxumax. [Onsi BUBYEHHSI
TONMEPaHTHOCTI A0 MiHIManbHOro (i3V4YHOrO0 HaBaHTAXEHHS! Ta MOro BMMMBY Ha CTaH
CepLeBO-CyaANHHOI CUCTEMM Y iTel NPOBOAUBCS TECT LUECTUXBUITMHHOT XO4L0M.
Pe3synbratn Ta ix obroBopeHHs. Y gaitert 3 KOIA Ha Tni 3HWKEHUX MOKa3HWKIB cop-
coBaHoro o6’emy BMAMXY 3a NepLly CeKyHAy Ta hOpCOBaHOI KUTTEBOI EMHOCTI NereHb
iHaekc TidbcpHo OyB BuLe 90%, IO BKA3ye Ha PECTPUKTUBHWUI TUM NOpPYLUEHb YHKLIT
nereHb y L€l kaTeropii Aiten. Hansuwwmm Uew napameTp 6yB y NauieHTIB i3 cepeaHim
CTyneHeM aKTUBHOCTI OCHOBHOIO 3aXBOPIOBAHHS, LLO MiAKPECIIOE 3HAYEHHS CTyrMeHs
aktusHocTi tOIA y dopmyBaHHi komopbigHux cTaHiB. Y nauieHTiB 3 FOIA Bigbysa-
€TbCA BiporigHe 36inblUEHHS AK [iacTOMiYHMX, TaK i CUCTONIYHUX PO3MipiB Ta 06’eMiB
npaB.oro wnyHo4ka. [Npu upomy yaapHui noro ob’em Takox 36inbLuyeTbest, a dpakuis
Buknay Oyna BiporigHO HWx4ot. PYHKLiA NIBOrO LUMYHOYKA 3HAXOAWUTBCA B MeXax
HOpMU, ane KiHUEeBO-AiaCToMNiYHNIA po3mip Ta 0B6’eM Ui€i MOPOXHUHU 3MEHLLYIOTLCS.
Ha Tni umx 3miH BCTAHOBINEHO 3HWKEHHS TONIEPaHTHOCTI A0 MiHIManbHOro gi3v4yHoro
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AAS UMTYBAHHS:

HaBaHTaXeHHs, Ha WO BKa3dye BIpOrigHO MeHLWa AMCTaHLiA, nporaeHa 3a 6 XBUNUH
nig Yac NpoBeAEHHS TECTY LUECTUXBUIIMHHOI XOALOW.

BucHoBku. Y nauieHTiB i3 KOIA BCTaHOBNEHO 3HWXEHHST (PYHKLIOHANbHUX MOKa3HUKIB
€MHOCTI nereHb 3a pPecTpukTMBHUM Tunom. Lle BigbyBaetbcss Ha Tni 36inblUeHHSN
CTPYKTYpHMX Ta OG’EMHMX MOKa3HWKIB MpaBOro LWMyHOYKa cepusl 3 napanefbHUM
3HWKEHHSIM MOro HaCOCHOT (OYHKLii, @ TaKoX 3HWKEHHSAM TONMepPaHTHOCTI A0 MiHiManb-
HOro hi3N4HOrO HaBaHTaXEHHS.
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ABSTRACT

Background. In patients with rheumatic diseases, the formation of cardiopulmonary
continuum has been described, which includes chronic obstructive pulmonary
disease in combination with various characteristic lesions of the cardiovascular
system: chronic heart failure, especially right ventricular, ischaemic heart disease,
arterial hypertension. It has been proven that a decrease in forced expiratory volume
is a powerful predictor of an increased risk of cardiovascular diseases and premature
death, regardless of age and other factors. Studies of the function of external respi-
ration in paediatric patients with RD using spirometry showed that in a quarter (24.8%)
there is a decrease and the formation of respiratory failure of the restrictive type.
Purpose to establish the features of the relationships between morphofunctional
disorders of the cardiovascular system and lungs in children with juvenile idiopathic
arthritis (JIA), and to identify possible factors contributing to their formation.

Materials and methods. 54 children with JIA (oligoarticular variant 12 patients,
polyarticular 42 children) aged 10-18 (13.42 + 0.22) years were examined. The control
group consisted of 41 practically healthy children. To determine lung function, spiro-
metry was performed. To determine the morphofunctional parameters of the heart,
ultrasound was performed in the «M» and «B» modes. Assessment of tolerance to
minimal physical activity and its impact on the state of the CVS in children, a six-minute
walk test (MWT) was performed.

Results. In children with JIA, against the background of reduced forced expiratory
volume on the first second and forced vital capacity of the lungs, the Tiffno index
was above 90%, which indicates a restrictive type of lung function disorders in this
category of children. This parameter was highest in patients with Il degree of activity
of the JIA, which emphasizes the importance of the degree of activity of JIA in the
formation of comorbid conditions. In patients with JIA, there is a significant increase in
both diastolic and systolic sizes and volumes of the right ventricle. At the same time,
its stroke volume also increases, and the ejection fraction is significantly lower.
Against the background of these changes, a decrease in tolerance to minimal
physical activity was established, as indicated by a significantly smaller distance
covered in 6 minutes during the MWT.

Conclusions. Patients with JIA have a decrease in functional lung capacity indicators
of the restrictive type. This occurs against the background of an increase in structural
and volumetric indicators of the right ventricle of the heart with a parallel decrease in
its pumping function, as well as a decrease in tolerance to minimal physical activity.

Bohmat LF, Shevchenko NS, Holovko TO, Demyanenko MV. Cardiopulmonary interactions in patients with juvenile
idiopathic arthritis. The Journal of V.N. Karazin Kharkiv National University. Series Medicine. 2024;32(4(51)):505-520.
DOI: https://doi.org/10.26565/2313-6693-2024-51-06

BCTYN

CucrtemHe

iIMyHOKOMMNIEKCHE 3anarneHHs,

INTRODUCTION

wo e Systemic immune complex inflammation, which under-

OCHOBOI PO3BUTKY HBEHINBHOIO i4ionaTnyHoOro apTpuTy
(FOIA), moxe OyTn TakoX OCHOBOW AN hopmyBaHHS
ypaxeHb GaraTtbOx opraHiB i cuctem, y TOMy uyucni —
cepusi i nereHb [1, 2]. Y nauieHTiB i3 peBMaTnyHMMU
3axBoptoBaHHsAMM (P3) onucaHo ¢opmyBaHHs Tak 3Ba-
HOro CcepLeBO-NereHeBOro KOHTMHyyma [3-5], oo skoro
BIOHOCATb XPOHiYHi OGCTPYKTVMBHI 3axXBOPIOBaHHA ne-

lies the development of juvenile idiopathic arthritis (JIA),
can also serve as a foundation for the involvement of
multiple organs and systems, including the heart and
lungs [1, 2]. In patients with rheumatic diseases (RD),
the formation of the so-called cardiopulmonary conti-
nuum has been described [3-5], which includes chronic
obstructive pulmonary disease (COPD) combined with
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reHb (XO3J1) B noegHaHHi 3 pi3HMMM 3a XapakTepuc-
TUKOIO YpakeHHAMU cepLeBo-cyauHHOI cuctemmn (CCC):
XpOHiYHa cepueBa HepocTaTHicTb (XCH) [6], ocobnmso
npasoLunyHoykoBa [7, 8, 12], iwemiyHa xBopoba cep-
us (IXC) [9, 10], apTepianbHa rinepteHsis [6, 9, 11]. Jose-
[OEHO, LLIO 3HWXEHHS 06’eMy hopcoBaHoro Buanxy (OPB),
€ NOTY>XHVUM MPELVKTOPOM MiABULLEHOTO PU3NKY CEPLEBO-
CYOVMHHUX 3axBOploBaHb i nepegyacHoi cmepTi, Hesa-
nexHo Big BiKy Ta iHwux caktopiB [10, 28, 29]. Ocob-
nMBY 3HauvyllicTb Mae o6’em opcoBaHOro BUAMXY
Ha nepwini cekyHai (OPB1), AkMn € He nue TecToM
OUiHKW YHKUiT nereHb, a W Mapkepom nepegyacHol
CMepTi Bif, pi3HMX NpuynH [13, 29].

YpaxeHHss CCC 3aiimatoTb NpoBigHe Micue B KIiHiy-
Hi kapTuHi koMopbigHocTi GinbwocTti P3 y popocnux
nauieHTiB i B 6araTbox BuNagkax Bu3Ha4aloTb nepebir
i Hacnigkm xBopobu. BoHn peectpytoTbes y 27—-30% xBo-
pux i3 peBmaroigHum aptputom (PA) [15]. Kpim TOrO,
[OBeLEeHNIN pU3NK NepegvyacHoro po3BuUTKY Ta MPOrpecy-
BaHHSA aTepocknepo3y npu P3, skuii 3Ha4YHO BULLMIA, HiXK
y 3aranbHiin nonynsuii Ta acouileTbcd, nepw 3a Bce,
3 aKTMBHICTIO 3ananbHoro npouecy [20-22].

BusiBneHHs komopbigHux crtaHiB npu P3 y piten
TaKOX BUSIBUMO HAsIBHICTb 3MiH $IK OpraHiB OuXaHHs,
Tak i CCC. JocnigxeHHs (pyHKLii 30BHILLHBOrO ONXaHHS
y negiatpyyHux nauieHTiB i3 P3 meTogom cnipometpil
nokasanu, wo y uyBepTi (24,8%) BinbyBaetbcs ii 3HM-
XEeHHs Ta ¢OopMyBaHHA AMXanbHOi HegoCTaTHOCTI
3a PEecTPUMKTUBHMM TUMOM, He3anexHo Big ctati [14].
Mpu ubomy y aiten i3 KOIA BMpasHicTb NopyLleHb yHK-
LioHanbHOi 3aaTHOCTI nereHb € gewo 6inbLoo B nopis-
HSHHI 3 iHWUMW  peBMaTUYHUMKU  3aXBOPHOBAHHAMU
(maimke 10% xBopux Ha FOIA maloTb Apyrui Ta TpeTin
CTYNiHb MOpYLLUEHb), i X YacToTa 3pocTae 3anexHo Big
aKTMBHOCTI Ta TpMBanocTi 3ananbHoro npouecy [15-17].
Takox npu P3 y piten BinbyBaeTbca (HOPMYBaHHsSI SK
JiactoniyHol AMCKYHKUIT Miokapga, Tak i CUCTOMIYHOI,
a came: MNOCTYMOBE 3HWXKEHHSI MOKa3HWUKIB yAapHoro Ta
XBUIMHHOIO 06’eMiB KpoBi, 30iNblUEHHSI po3MipiB NiBOro
nepegcepas Ta KiHUEBO-AiacTOMIYHOrO po3Mipy mniBOro
WyHoYka, ocobnmBo npu  36iMblUEHHI  TpuBanocTi
3axBoptoBaHHs [19].

MpencTtaBneHi BulWe AaHi MOXYTb CBIiguMTW MpO
dopmyBaHHsi KOMOp6IgHOrO KapAionynNbMOHANBHOTO KOH-
TUHYYMa BXe B AUTAYOMY BiUi. Tomy, € AouinbHUM
BMBYEHHS 0COONMMBOCTEN B3AEMOBMNNMBY  LisNIbHOCTI
CcepLeBO-CyAMHHOI Ta pAguxanbHoi cuctem npu  HOIA
Ta B3aEMO3aneXHICTb X 3MiH.

MeTta po60oTM — BCTaHOBUTM OCOONUBOCTI B3aEMO-
3B’A3KIB  MOP(POYHKLIOHaNbHMUX MNOpYLUEeHb CcepLeBo-
CYOUHHOI cucTeMu i nereHb Yy pitenrt, xsopux Ha HOIA,
Ta BU3HAYNTM MOXNUBI  pakTopu, LWO CNpusoTb
X popMyBaHHIo.

MATEPIAAU TA METOAU AOCAIAXEHHSA

O6cTexeHo 54 antuHm 3 HOIA (oniroapTukynspHun
BapiaHT — 12 nauieHTiB, noniapTuKynapHun — 42) Bikom
10-18 (13,42 £ 0,22) pokis, 3 HUX — 19 xnonuis i 35 gisyart.
Bci xBopi oTpvMyBanu nikyBaHHA OCHOBHOMO 3axBOpIO-
BaHHA GasncHMMK npenapatamm He MeHwe 12 micauis.
lpyny koHTponto cknana 41 npakTM4HO 340pOBa AUTMHA
(22 xnonug, 19 gisyat) Toro X Biky (14,72 + 0,28 poku).

various cardiovascular system (CVS) impairments: chro-
nic heart failure (CHF) [6], particularly right ventricular
failure [7, 8, 12], ischemic heart disease (IHD) [9, 10], and
arterial hypertension [6, 9, 11]. It has been proven that
a reduction in forced expiratory volume (FEV) is a power-
ful predictor of increased risk of cardiovascular diseases
and premature death, regardless of age or other fac-
tors [10, 28, 29]. Of particular significance is the forced
expiratory volume in the first second (FEV1), which serves
not only as a test for assessing lung function but also as
a marker of premature death from various causes [13, 29].

Cardiovascular system involvement occupies a leading
place in the clinical picture of comorbidities in most RD
cases among adult patients, often determining the course
and outcomes of the disease. These conditions are
recorded in 27 to 30% of patients with rheumatoid
arthritis (RA) [15]. Furthermore, the risk of premature
development and progression of atherosclerosis in
RD is significantly higher than in the general population
and is primarily associated with the activity of the
inflammatory process [20-22].

The identification of comorbid conditions in children
with RD has also revealed changes in both the respiratory
system and the CVS. Studies of external respiratory
function in pediatric patients with RD using spirometry
showed that in a quarter (24.8%) of cases, respiratory
function was reduced, leading to restrictive respiratory
failure, regardless of gender [14]. In children with JIA,
the severity of lung functional impairments is somewhat
greater compared to other rheumatic diseases (almost
10% of JIA patients have second- and third-degree
impairments), and their frequency increases with the
activity and duration of the inflammatory process [15-17].
Additionally, RD in children leads to the development
of both diastolic and systolic myocardial dysfunction,
manifesting as a gradual decline in stroke volume and
cardiac output, enlargement of the left atrium, and
increased end-diastolic left ventricular size, particularly
with longer disease duration [19].

The aforementioned data suggest the formation of
a comorbid cardiopulmonary continuum starting in child-
hood. Therefore, it is reasonable to study the specific
interactions between the cardiovascular and respiratory
systems in JIA and the interdependence of their changes.

Objective. To determine the characteristics of the
interrelations between morphofunctional disorders of the
cardiovascular system and lungs in children with JIA and
identify potential factors contributing to their development.

MATERIALS AND METHODS

A total of 54 children with JIA were examined (12 pa-
tients with the oligoarticular variant and 42 with the polyar-
ticularvariant)aged 10—18years (13.42+0.22 years), inclu-
ding 19 boys and 35 girls. All patients received basic treat-
ment for their primary disease for no less than 12 months.
Thecontrolgroup consisted of41 practically healthy children
(22 boys, 19 girls) of the same age (14.72 + 0.28 years).

OpuwuriHanbHi 4oCnigpKeHHSs

507

Original research



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.

Cepis Megnumna. 2024. T. 32. Ne 4(51). C. 505-520
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2024;32(4(51)):505-520

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

[ocnigxeHHs nauieHTiB npoBeAeHo Ha 6asi BigaineHHs
kapaiopesmaronorii [lepxxaBHOi ycTaHOBM «IHCTUTYT OXO-
POHW 300POB’A AiTen Ta NignitTkie HauioHanbHOI akagemii
MeandHuX Hayk YkpaiHuy» npotsirom 2019-2022 pokis.

KniHiyHi giarHo3m BCTaHOBMNEHO Ha NiACTaBi KpUTEPIiB,
3a3HaYEHMX B TaKMX HOPMATUBHUX [AOKYMEHTax: Hakas
MiHicTepcTBa oxopoHu 300poB’a Ykpainm Big 12.10.2006 p.
Ne 676 «[Mpo 3aTBEpPAKEHHS NPOTOKONIB Ha4aHHA Meany-
HOi gonomMoru 3a crniedianbHicTio «PeBmaronorisi», Hakas
MiHicTepcTBa 0xopoHu 3a0poB’'ss Ykpainn 22.10.2012 p.
Ne 832 «YHidhikoBaHUN KMiHIYHUA MPOTOKON MEAUYHOI
[OMNOMOrn AiTAM, XBOPUM Ha HOBEHINbHUA apTpuUT» Ans
BCTaHOBMEeHHS giarHo3y KOIA. AKTUBHICTb XBOpOGU OLiHIO-
Banacb 3a wkanot Juvenile Arthritis Disease Activity
Score (JADAS 27). MNpwn 6anax noHag 4,2 ans oniroapt-
puTy Ta 8,5 Ansa noniapTpuUTy akTUBHICTL XBOPOOM BM3Ha-
4eHo sk Bucoky (Il ctyninb), Big 2,1 o 4,2, Ta 3,9-8,5 6a-
nu BignoBigHo, sik cepegHio (Il cTyniHb), meHwe 2,0 Ta
3,8 — HM3bKy (I cTyniHb).

KpuTepisiMu BMKNtOYEHHs1 Oynu: cUCTEMHWIA BapiaHT
HOIA; iHwWi 3axBoptoBaHHsA cyrnobis (iHdekuiiHoro, eHao-
KPUHHOTO 4M  OUCTPOMDIYHOTO MOXOOXKEHHSI), CUCTEMHI
3axBOPIOBAHHSA CMOMYYHOI TKAHWHW, CUCTEMHI BackyniTu,
roctpa peBMaTtnyHa fMxomaHka, BikK nawieHTiB MonogLwnin
10 pokiB, BigcyTHicTb 6a3ncHoi Tepanii abo il TpuanicTb
MEHLLE OHOTO POKY.

[un3aiiH gocnigXeHHs Ta BUKOPUCTaHHS GionoriyHoro
matepiany nogunHu 6yno 3aTeepmxeHo ETnyHo komicieto
[epxaBHoi ycTaHOBU «IHCTUTYT OXOPOHU 300POB’s AiTen
Ta nignitkis HauioHanbHOI akagemii MeauyHWX Hayk
Ykpainn» (M. Xapkis, YkpaiHa), a nucbMoBa iHdhopMoBaHa
3roga GaTbkiB NauieHTiB Ta nauieHTiB, cTaplumx 14 pokis,
6yna oTpumaHa BianoBigHo Ao MenbciHCbKOT Aeknapalii.

[na BM3HauYeHHs PyHKUiT nereHb NpoBegeHo chipo-
meTpito Ha anapati Spirolab Il (BupobHMuTBO Medical
International Research, ITanis) 3 BuKopucTaHHsim nporpa-
mu WinSpiroPRO 1.0 5.6.0. [lo aHani3dy BKMHOYEHO Taki
nokasHuku: opcoBaHa XUTTEBA EMHICTb NereHb (OXKEJ),
dopcosaHuii 06’em Buauxy 3a 1 cekyHgy (POB1), nikoa
o6’emHa wBuakictb Buanxy (MOLB), xuTTeBa eMHICTb
nereHb (XKEN) Ta iHgekc TihdHO, SKniA oTprMaHo po3spa-
XYHKOBUM MeTOAO0M 3a hopmyrnoto [23, 24]:

IT = (POB1/PXKEJT)x100% .

Ona Bu3HadeHHA MopdOodyHKLUiOHANbHNX NapameT-
piB cepus nNpoBeAeHO YNbTPa3ByKOBE OOCHIOKEHHS
B «M»- Ta «B»-pexmmax, a Takox B pexuMmi NOCTiIAHO-
XBUBbOBOTO W KOMbOPOBOIO CKaHYBaHHS KOHBEKCHWUM
gartumkom yactototo 3,5-5 My i KyToM posropHeHHs 80°
(anapat LOGIO V2 General Electric (CLUA), gatynkom
3Sc-RS) 3a cTaHOapTHOK METOAMKOK, PEKOMEHA0BAHOK
Acouiauieto daxiBuiB 3 exokapgiorpadii. [latumk posta-
LIOBYBanu NiBOpYyY Ha nNepegHin NoOBEpPXHi rpyaHOT KNITKK
B APYromMy — TpPeTboMy Mixpebep’i y mexax 2—3 cMm Big
HbOro — y AiNAHLI aKyCTUYHOrO BikHa — NapacTepHarnbHa
noswuisi. NMapameTpu cepus peecTpyBanucs B M'siTu cTaH-
JapTHUX nosuuisax. BusHavanucs Taki CTpyKTypHi napa-
METPW NiBOro (M) Ta NpPaBoro LUMAYHOYKIB (MLW): KiHLEeBO-
cucToniyHmmn poamip (KCPnw ta KCPnw), kiHueBo-cucTo-
nivyHnin 06’em (KCOnw ta KCONL), KiHLeBO-AiacTonivyHni
po3mip (KOPnw ta KOPnw), KiHUeBO-AiacToniyHmii 06’'em
(KOOnw 1a KOONW). Takox BU3Ha4Yanucs pyHKUioHanbHi
nokasHMkn 000X LUMYHOYKIB: bpakuis Bukmay (PBnw

The study of patients was conducted at the Depart-
ment of Cardiorheumatology of the State Institution
«Institute for Children and Adolescents Health Care of
the National Academy of Medical Sciences of Ukraine»
between 2019 and 2022.

Clinical diagnoses were established based on criteria
outlined in the following regulatory documents: the Order
of the Ministry of Health of Ukraine dated October 12,
2006, Ne 676, «On the approval of protocols for the pro-
vision of medical care in the specialty «<Rheumatology»»,
and the Order of the Ministry of Health of Ukraine dated
October 22, 2012, Ne 832, «Unified clinical protocol of
medical care for children with juvenile arthritis», for diagno-
sing JIA. Disease activity was assessed using the Juvenile
Arthritis Disease Activity Score (JADAS 27). Disease
activity was considered high (Grade Ill) with scores above
4.2 for oligoarthritis and 8.5 for polyarthritis; moderate
(Grade 1) with scores from 2.1 to 4.2 and 3.9 to 8.5,
respectively; and low (Grade I) with scores below 2.0
and 3.8, respectively.

Exclusion criteria included: systemic JIA variant;
other joint diseases (infectious, endocrine, or dystrophic
origins); systemic connective tissue diseases; systemic
vasculitis; acute rheumatic fever; patient age under
10 years; absence of basic therapy or its duration of
less than one year.

The study design and use of human biological material
were approved by the Ethics Committee of Sl «Institute
for Children and Adolescents Health Care of the National
Academy of Medical Sciences of Ukraine» (Kharkiv,
Ukraine). Written informed consent was obtained from
the parents of the patients and from patients older
than 14 years, in accordance with the Helsinki Decla-
ration, and is securely stored.

To evaluate lung function, spirometry was conducted
using the Spirolab Il device (manufactured by
Medical International Research, Italy) with the
WinSpiroPRO 1.0 5.6.0 software. The analysis included
the following parameters: forced vital capacity (FVC),
forced expiratory volume in 1 second (FEV1), peak
expiratory flow rate (PEFR), vital capacity (VC), and the
Tiffeneau index, calculated using the formula [23, 24]:

Tl = (FEV1/FVC)x100% .

To assess the morphofunctional parameters of the
heart, ultrasound studies were performed in M- and
B-modes, as well as in continuous-wave and color
Doppler scanning modes, using a convex transducer
with a frequency of 3.5-5 MHz and a beam angle of 80°
(LOGIO V2 General Electric (USA) device, 3Sc-RS probe).
The transducer was placed on the left anterior chest
surface in the second to third intercostal space, 2-3 cm
from the parasternal line, in the acoustic window. Cardiac
parameters were recorded in five standard positions.
The following structural parameters of the left (LV) and right
ventricles (RV) were determined: end-systolic diameter
(LVESD and RVESD), end-systolic volume (LVESV and
RVESV), end-diastolic diameter (LVEDD and RVEDD),
and end-diastolic volume (LVEDV and RVEDV). Functio-
nal indicators of both ventricles were also assessed:
ejection fraction (LVEF and RVEF), stroke volume (LVSV
and RVSV), cardiac output (LVCO and RVCO), taking
into account heart rate (HR) [19].
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Ta ®Bnw), yoapHun ob’em (YOnw Ta YOnNW), XBUMIWH-
Hui oB6’em kposi (XOKnw ta XOKnw) 3 ypaxyBaHHAM
YyacToTu cepueBux ckopoyeHb (UCC) [19].

[na BUBYEHHA BNAMBY MiHIManbHOro (isnyHOro Ha-
BaHTaXXEHHS1 Ha CTaH cepueBo-cyanHHoi cuctemmn (CCC)
Ta TONMEpPaHTHOCTI [0 HbOro y AiTeil NpoBOAMBCH TecT
LWEeCTUXBUNMHHOI xoabbu (TLWX). TLUX npoBogunu y nep-
LUK NOMOBUHI AHA B yMOBax KOpUAopy BigAineHHs crauio-
Hapy. TecT npoxoavB B iHAMBIAyanbHOMY MaKCUManbHO
LWBMAKOMY TeMni (YHUKaroun nosisu 60nboBMX BigvyTTiB,
3aJU1LLKK, BTOMU M’A3iB abo TSXKKOCTi B Horax, 3amnamo-
pouyeHb, cnabkocTi), Wwo 3abe3nevye NPOXOMXKEeHHs navi-
€HTOM MakcumarnbHOI OUCTaHUii NpoTSAroMm 6 XBWUIWH.
MpovigeHy guctaHuito (6MWD) BumiptoBanu B MeTpax.
BiactexxyBanu gnHamiky KniHiYHOro cTaHy nauieHTa nepea
noyaTkom Ta nicns nNpobu, a TakoX peecTpyBanu Taki
NoKasHWKK: YacToTy cepLeBux ckopoyeHb (UCC), yactoTy
aunxanHa (YO) ta aprepianebHuii Tuck (AT), a nicnsa
3aBEepLUEHHs TECTY pO3paxoByBanu BiACOTOK MPUPOCTY
YCC Ta Yh (% npupocty YCC, % npupocty YA) y Bia-
noBigb Ha MiHiManbHe i3nyHe HaBaHTaXeHHS [25, 27].

CratuctnyHa obpobka oTpuUmaHMX OaHUX NpoBOAU-
nacb 3a JOMOMOroK NapameTpuyHUX Ta HenapameTpuy-
HUX METOAIB CTATUCTUKN 3 BMKOPUCTaHHSM cepTudiko-
BaHUX MPUKNagHMX KOMM'IOTEpHMX nporpam SPSS17
(niuensia 4a180844250981ae3dae-s/nSPSS17). Mepen
cTatucTnyHol 06pobkoto Bci AaHi Oynu nepesipeHi
Ha HopManbHICTb po3nodiny. [MopiBHAHHA MOKa3HUKIB
XBOpMX AiTEN NMPOBOAMMMU 3 aHANOMYHNUMM NOKa3HMKaMu1
nigniTkiB rpynn KoHTponto. [Ans BU3HaAYeHHS BipOrigHOCTI
BiOMIHHOCTEN MOKa3HUKIB BWKOPUCTOBYBanu napameT-
pyyHi (t-kpuTepint CTbiogeHTa (p), KyTOBOrO NEPETBOPEHHS
®iwepa (¢)) i HenapameTpuyHi KpuTepii (u-KpuTepin
BinkokcoHa — ManHa — YiTHi (VMW). Po3spaxoByBanu
cepegHio apuMETUYHY BENUYUHY i CTaHgapTHY OO0 Hel
noxmbky (M £ m). BusHayanu HasiBHICTb KOpensiLiiHnX
3B’A3KiB (3a Aonomoroto napHoi kopensuii MNipcoHa) mix
OKpPEMUMW MOKa3HVKaMu AisinbHOCTI cepus i nereHb Ta
nokasHMKamMn akTUBHOCTI 3axBoptoBaHHSA. Cuny kopens-
LiMHOro 3B’A3Ky oOuiHOBanu 3a wkanow Yegpnoka, ge
3Ha4veHHs 0,10-0,29 cBiguMno npo cnabkuii 3B’A30K,
0,30-0,49 — nomipHwni, 0,50-0,69 — 3Ha4HuMK, 0,70-0,89 —
cunbHuU, 0,90-0,99 — ayxe cunbHuin, 1,00 — dyHKLiO-
HanbHUA 3B’s130K. BigMiHHOCTI BBaxanu BiporigHMMuK
B pasi p < 0,05.

PE3YABTATU TA IX OBFOBOPEHHS

Cepea nauieHTiB i3 FOIA noniapTvkynsipHWn BapiaHT
6yB y 42 (77,78 + 5,66%) XxBOpUX, ONIr0ApTUKYNAPHUA —
12 oci6 (22,22 + 5,66%). MNo3uTMBHMI peBMaTOIgHWI
caktop (PP) manu 4 nauieHtn (3 giB4UMHKM i 1 xnoneub).
Bci pitm otpumysanu Tepanito mMetotrpekcatoMm (MTX),
cepegHs [fnosa skoro cknagana 11,73 £ 0,39 wmr/m?
Ha TwxaeHb. MTX B noeaHaHHi 3 iMyHOGIoNOriYHUMM
npenapatamu otpumyBanu 15 oci6 (aganimymab 14 na-
uieHTiB, Touunisymab — 1). Bci nauieHTM [ogaTkoBO
oTpuMyBanun @OnieBy KUCMOTY B MNOMOBWHHIN 003 Big
no3n MTX. YKoaeH i3 nauieHTiB Ha MOMEHT 0OCTEXEHHS
He OTPUMYBaB rOPMOHarbLHy Tepanito.

Tpueanicte KOIA no rpyni B Uinomy cknana
72,14 + 3,69 mic. (3 noniapTukynspHum — 72,44 + 4,63 mic.,
3 oniroapTukynsapHum — 71,48 + 6,06 mic.). Tpuanictb
3aXBOPIOBAHHA Y AiTeN, AKi XBOPIfM MEHLL HiXX TPU POKM

To study the effect of minimal physical exertion on the
state of the cardiovascular system (CVS) and tolerance
to it in children, the six-minute walk test (6MWT) was
performed. The test was conducted in the first half of
the day in the corridor of the inpatient department.
It was performed individually at the maximum possible
pace (avoiding pain, shortness of breath, muscle fatigue
or heaviness in the legs, dizziness, or weakness) to
ensure the patient covered the greatest possible distance
within six minutes. The distance walked (6MWD) was
measured in meters. Changes in the clinical condition
of the patient before and after the test were monitored,
and the following parameters were recorded: heart
rate (HR), respiratory rate (RR), and blood pressure (BP).
After completing the test, the percentage increase in
HR and RR (%HR increase, %RR increase) in response
to minimal physical exertion was calculated [25, 27].

Statistical processing of the obtained data was
performed using parametric and non-parametric statis-
tical methods with certified software SPSS17 (license
42180844250981ae3dae-s/nSPSS17). Before analysis,
all data were checked for normal distribution. The results
for the patients were compared with corresponding
indicators in the control group of adolescents. The signi-
ficance of differences was assessed using parametric
(Student’s t-test (p), Fisher’s angular transformation (o))
and non-parametric criteria (Wilcoxon—Mann—Whitney
U-test (VMW)). The arithmetic mean and its standard
error (M £ m) were calculated. Correlations (using Pear-
son’s pairwise correlation) between specific heart and
lung function parameters and disease activity indicators
were identified. The strength of the correlation was
assessed using Chaddock’s scale, where 0.10-0.29
indicated weak correlation, 0.30-0.49 moderate,
0.50-0.69 significant, 0.70-0.89 strong, 0.90-0.99 very
strong, and 1.00 functional dependence. Differences
were considered significant at p < 0.05.

RESULTS AND DISCUSSION

Among the patients with JIA, the polyarticular variant
was observed in 42 (77.78 £ 5.66%) individuals, while
the oligoarticular variant was found in 12 patients
(22.22 + 5.66%). A positive rheumatoid factor (RF) was
present in 4 patients (3 girls and 1 boy). All children
received methotrexate (MTX) therapy, with an average
dose of 11.73 + 0.39 mg/m? per week. MTX combined
with immunobiological drugs was administered to 15 pa-
tients (adalimumab to 14 patients, tocilizumab to 1).
All patients also received folic acid at half the dose
of MTX. None of the patients were undergoing hormone
therapy at the time of the study.

The duration of JIA across the entire group was
72.14 = 3.69 months (72.44 + 4.63 months for the
polyarticular variant and 71.48 + 6.06 months for the
oligoarticular variant). For children who had been ill for
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(29,63 + 6,21%) cknana 27,00 + 1,71 mic., noHag Tpu
poku (70,37 £ 6,21%) — 77,35 + 5,27 mic.

AkTuBHiCTb 3a wkanow JADAS 27 y nauieHTiB
3 FOIA no rpyni B uinomy 6yna 9,67 + 0,54 6anu, y giten
3 ONIroapTUKYNSIPHUM BapiaHTOM 3HAXOAMMacb Ha PiBHI
8,15 + 0,93 6anw, i3 noniapTukynspHum — 9,26 + 0,56 6a-
nn. Bucoka akTtmeHicTb cnoctepiranack y 31 (57,4%)
AnTuHK, cepedhs —y 10 (18,5%) i HM3bka — y 13 (24,1%)
nauieHTiB. 3a aHTPOMOMETPMYHMMMK  NapameTpamu
(3picT, maca Tina, iHgekc macu Tina, nnowa noBepxHi Tina)
nignitkn 3 FOIA He BigpisHANMCH Bid 340POBUX OOHOMITOK
rpynu koHTporto (Tabn. 1).

less than three years (29.63 + 6.21%), the disease
duration was 27.00 + 1.71 months, while for those who
had been ill for more than three years (70.37 + 6.21%),
it was 77.35 £ 5.27 months.

The JADAS 27 activity score for the entire JIA group
was 9.67 + 0.54 points. For children with the oligoarticular
variant, the score averaged 8.15 + 0.93 points, and for
those with the polyarticular variant, it was 9.26 + 0.56 points.
High disease activity was observed in 31 (57.4%) child-
ren, moderate activity in 10 (18.5%), and low activity
in 13 (24.1%) patients.

In terms of anthropometric parameters (height, weight,
body mass index, and body surface area), adolescents
with JIA did not differ from healthy peers in the control
group (Table 1).

Tabnuusa 1. lMacnopTHi Ta aHTPONOMETPUYHI AaHi xBopux Ha FOIA
Table 1. Demographic and Anthropometric Data of JIA Patients

MauieHtn 3 FOIA MMigniTkn rpynun KOHTpomo
MokasHuk / Indicator Patients with JIA Adolescents in the Control Group
n =54 n=41
KinbkBcTb ocib (n), y T.4.: / Number of individuals (n), including: 54 41
Xnonuis / Boys 19 22
Lisyat / Girls 35 19
Bik, pokis / Age, years 13,42 + 0,22* 14,72 £ 0,28
3picTt, M/ Height, m 1,56 + 0,02 1,61+ 0,02
Maca Tina, kr / Weight, kg 46,31+ 1,64 48,09 + 4,66
IMT, kr/m2 / BMI, kg/m? 18,75+ 0,43 17,45+ 0,75
Mnowa Tina, m? / Body surface area, m? 1,45+ 0,02 1,42 + 0,03

lMpumimka:
*p < 0,05 nauieHTiB i3 FOIA B NOPIiBHSAHHI 3 rpyNoO0 KOHTPOSIHO.
Note:

*Significant difference (p < 0.05) between patients with JIA and the control group.

JocnigkeHHsa QyHKLUiT nereHb nokasano, Lo dyHKLio-
HanbHi napameTpu y nauieHTis i3 FOIA 3Haxogunuce y me-
Xax pisionoriyHnx HopM, ane B NOPIBHAHHI 3 aHANOMYHUMKN
nokasHWKkamn 300pOBMX NIAMITKIB hOPCOBaHa XUTTEBA
EMHICTb nereHb (PXKEJ1) OGyna BIiporigHO HWXYOHO,
0CobnmBOo y XBOPUX 3 TPETIM CTYNEHEM aKTUBHOCTI 3aXBO-
ptoBaHHs. dopcosaHun 06’em Buauxy (POB1) 3a nepuuy
CeKyHAy Takox 6yB AOCTOBIPHO HMKYUM, HXK Y KOHTPOSbHIN
rpyni, Npy LbOMY HanHWKYMM BiH ByB y mauieHTiB 3 nep-
LWMM CTYNeHeM akTUBHOCTI. XXUTTEBA €EMHICTb nereHb
(XKEN) y xBopux Ha FOIA Gyna Takox 4OCTOBIPHO HUXYOHO,
HesanexHo Big akTmeHOCTi npouecy. lHoekc TiddHo,
SKUIN BUKOPUCTOBYETBLCA ANS BU3HAYEHHS TUMNY NOPYLUEHb
dyHKUii nereHb, 3HaxoOMBCA B MeXax HOpMarbHUX
3HayeHb (Big 87,91 + 6,95% [0 95,12 + 2,03%) (tabn. 2).

Pasom i3 Tum, cepen nauieHTiB i3 FOIA 14 pgiten
(25,9 +5,96%) manu 8OCUTb HU3bKi (3HAXOAMMMCH B MeXax
HWKHBOTO KBapTwuns) 3HadeHHs ®XKEJT (1,73 + 0,08 n)
Ta 3HwxeHHa POB1 (1,86 + 0,07 n), ane cniBgigHO-
LWEHHS UMX NOKa3HWKiB — iHaekc TihdHO — 3Haxoaomsca
B MeXax HopMarnbHux 3HayeHb (94,27 £ 1,15 y.0.).

B wuiv rpyni giten 6yno 10 gisyart Ta 4 xnonui Bikom
11,33 + 0,61 poku, 3 TpMBanicTio 3axBOPIOBAHHS
59,07 = 7,24 wic. MNoniaptukynapHun BapiaHt HOIA 6yB
y 12 nauieHTiB, OniroapTUKynapHun y 2 aiB4atok (ogHa
3 HMX Mana yeeiT-acouinoanui HOIA). Bei gitm 3 noni-
apTUKYNSpHUM BapiaHTOM Bynu HeraTMBHVMMMK 3a peBma-
TOigHMM pakTopoM. 3a aKTUBHICTIO NPOLECY NauieHTn
posnoginunucsa TakmmumHom: O—l ctyniHb manu 4 nadi-

The study of lung function revealed that while the
functional parameters in patients with JIA remained
within physiological norms, forced vital capacity (FVC)
was significantly lower compared to healthy adolescents,
especially in patients with a third degree of disease
activity. Forced expiratory volume in 1 second (FEV1) was
also significantly lower than in the control group, with the
lowest values observed in patients with the first degree
of disease activity. Vital capacity (VC) in patients with JIA
was consistently significantly lower, regardless of disease
activity. The Tiffeneau index, used to determine the type
of lung function impairment, remained within normal
ranges (from 87.91 £ 6.95% to 95.12 + 2.03%) (Table 2).

At the same time, among patients with JIA, 14 children
(25.9 = 5.96%) had relatively low values (within the lower
quartile) for forced vital capacity (FVC, 1.73 + 0.08 L)
and forced expiratory volume in 1 second (FEV1,
1.86 = 0.07 L). However, the ratio of these indicators,
the Tiffeneau index, remained within normal ranges
(94.27 £ 1.15).

This group consisted of 10 girls and 4 boys aged
11.33 + 0.61 vyears, with a disease duration of
59.07 £ 7.24 months. The polyarticular JIA variant was
present in 12 patients, while the oligoarticular variant
was diagnosed in 2 girls (one of whom had uveitis-associ-
ated JIA). All children with the polyarticular variant
tested negative for rheumatoid factor. The activity levels
of the disease in these patients were distributed as
follows: 0—1 activity level: 4 patients, with a JADAS score
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€HTU 3 ouiHKow 3a wkanow JADAS 1,23 + 0,75 6anu;
Il cTyniHb aKTMBHOCTi BCTAHOBMNEHO Y TPbOX AiB4aT (OLiHKa
3a wkanoto JADAS 5,20 + 0,61 6anu), a Il cTyniHb
Manu 7 nadieHtiB (5 pgiByat, 2 xnonui) 3 ouiHKOK 3a
wkanot JADAS 15,55 + 1,39 6anu.

of 1.23 + 0.75 points; 2 activity level: 3 girls, with a JADAS
score of 5.20 + 0.61 points; 3 activity level: 7 patients (5 girls
and 2 boys), with a JADAS score of 15.55 * 1.39 points.

Ta6nuus 2. Moka3Hukn dyHKUii nereHb y nauieHTis 3 FOIA
3 ypaxyBaHHAM aKTUMBHOCTI MpOLeCy Ta TpUBaNocTi 3axBoptoBaHHA (M + m)
Table 2. Lung Function Parameters in Patients with JIA Considering Disease Activity and Duration (M + m)

Mewissmy MauieHTn 3 FOIA | MauieHTtu 3 FOIA | MauieHTtu 3 KOIA |-|8L|i.QHTI/I 3 I'Iaui_eHTm 3 Mignition rpynm
3 10IA (2] cTyneHs 1l cTyneHs 1l cTyneHs TPUBanicTio lPOIA TpUBanicTio _POIA KOHTPOMIO
Moka3Huk Patients .aKTVIBH(l)CTI ‘aKTI/IBHF)CTI a.KTI/IBHF)CTI < 3-x p9K|B > 3-x pC?KIB Control group
Indicator with JIA Patlentg \mth JIA, Patlent_s_wnh JIA, Patlent_s _W|th JIA, Patlgnts with JIA Patlgnts with JIA S~
0-I activity level Il activity level 1l activity level |duration < 3 years | duration > 3 years
n =54 n=13 n=10 n =31 n=17 n =37 n=41

dopcoBaHa
XWUTTEBA EMHICTb
nereHb, n 3,07+0,12*| 3,07 10,27 3,01+£0,32 3,09 £ 0,15 3,04 £ 0,21 3,10+0,15 | 3,61+0,34
Forced vital
capacity, L
dopcoBaHuit 06’em
BMAONXY 3a
1 cekyray, 2,78 +0,11* | 2,55+0,26* | 2,84+028 | 286+014 | 283+020 | 276+0,14 |3,26+0.28
Forced expiratory
volume in
1 second, L
MikoBa 06’eMHa
LWBWNAKICTb
BMAnXy, n/c 559+0,19 | 5,57 +0,33 5,89 £ 0,53 5,52 £ 0,27 5,82+ 0,35 551+0,25 | 6,04 £0,34
Peak expiratory
flow rate, L/s
YKntTeBa eMHiCTb
nereHb, n 2,67 +£0,11*| 2,67 0,21 2,52 +0,24 2,71+0,15 2,68 £0,15 268+0,14 | 3,15+0,33
Vital capacity, L
Inaeke TibdHo, % | g1 974 4 79| 87,01+6,95 | 9512+2,03 | 92,66+ 1,07 | 9361137 | 91052253 [90,93+2,03
Tiffeneau index, %

lMpumimka:

*p < 0,05 naujeHTiB i3 KOIA B NOPIBHSHHI 3 rpynot KOHTPOSH.
Note:

*p < 0.05 compared to the control group.

OTmxe, 3HMXKeHHs1 nokasHukie OXKEJT Ta POB1 Bia-
OyBaETbCA NEpeBaXHO Yy [AiTeW i3 MNomniapTUKyNsapHUM
BapiaHTOM apTpPUTY Ta 3 BUCOKOK aKTUBHICTIO NPOLECY.

AHania MopdodyHKLioHanNbHMX MOKa3HUKIB cepus
y Agitern i3 KIA po3BonvB BCTAHOBUTU 3MEHLLEHHS
KOPnw i KOOnw He3anexHo Big akTUBHOCTI i Tpuea-
nocTi 3axBoptoBaHHsa (Tabn. 3). BctaHoBneHo BiporigHe
3HWKeHHs YOnw 3i 36epexeHHam XOnw wnsaxom
30inbweHHa YCC. MokasHukn $Bnw 3Haxoaunuch B
MeXax HOpMarbHUX 3HavyeHb, ane Bynu BipOrigHO HuKYe
MoKasHWKIB KOHTporbHOi rpynu (p < 0,001), ocobnuso
npn 36epexeHHi akTmBHoCTi (p < 0,05) i 36inblueHHi
TpuBanocTi 3axBoptoBaHHs (p < 0,01) (Tabn. 3).

Binbw cyTTeEBI 3MiHM BCTaHOBNEHO 3 GOKy Mopdo-
PYHKUIOHaNbLHUX MOKa3HWKIB NPaBOro LUMyHOYKa cepus
(tabn. 3). Tak, y giten i3 HOIA, BiobyBaeTbca BiporigHe
36inbweHHa KCPnw, KCO i KOOnw, ocobnueo y aiten
3i 30inblweHHAM TpuBanocTi xBopobu. YO Ta XOnw
Oynu BiporigHO BWWWM, HiX B KOHTpOmi, ane Bigby-
Banocb 3Ha4yHe 3HWKeHHs ®Bnw (45,13 + 1,65% npotn
56,06 + 1,59%; p < 0,001), ocobnuBo Npu 36iNbLUEHHI
TpuBanocTi npouecy (Tabn. 3).

Y piten 3i 3HmkeHnm OXEJT ta POB1 OBnuw
Ta YOnuw BiporigHO He Bigpi3HSANach Bif aHanoriyHMx
NMOKasHWKIB MauieHTiB 3 HOpManbHUMU 3HAYEHHAMMU
PXKEJN ta ®OB1 (PBnw 6598 * 1,38% npotu

Thus, reductions in FVC and FEV1 primarily occur
in children with the polyarticular variant of arthritis
and high disease activity.

An analysis of the morphofunctional parameters
of the heart in children with JIA revealed a decrease
in left ventricular end-diastolic diameter (LVEDD) and
left ventricular end-diastolic volume (LVEDV), regardless
of disease activity or duration (Table 3). A significant
reduction in left ventricular stroke volume (LVSV) was
observed, while maintaining left ventricular cardiac output
(LVCO) through an increase in heart rate (HR). The left
ventricular ejection fraction (LVEF) remained within normal
ranges but was significantly lower than in the control
group (p< 0.001), especially with sustained activity (p< 0.05)
and increased disease duration (p < 0.01) (Table 3).

More significant changes were observed in the
morphofunctional parameters of the right ventricle of the
heart (Table 3). In children with JIA, a significant increase
in RVESD, RVESV, and RVEDV was noted, particularly
in those with a longer disease duration. RVSV and RVCO
were significantly higher compared to the control group,
but there was a marked decrease in RVEF (45.13 + 1.65%
versus 56.06 + 1.59%; p < 0.001), especially with increa-
sing disease duration (Table 3).

In children with reduced FVC and FEV1, LVEF and
LVSV did not differ significantly from the corresponding

OpuwuriHanbHi 4oCnigpKeHHSs

511

Original research



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.

Cepis Megnumna. 2024. T. 32. Ne 4(51). C. 505-520
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2024;32(4(51)):505-520

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

65,66 £ 0,51%, p < 0,4; YOnuw 46,91 + 4,70 mn npotun
51,35+1,87,p<0,1).

parameters in patients with normal FVC and FEV1
values (LVEF 65.98 + 1.38% versus 65.66 + 0.51%,
p<0.4; LVSV 46.91 £ 4.70 ml versus 51.35 £1.87, p< 0.1).

Tabnuusa 3. MopdodyHKuioHanbHi NokasHukn cepus y nauieHTiB 3 FOIA 3 ypaxyBaHHAM akTUBHOCTI Ta TpyuBanocTi npouecy (M + m)

Table 3. Morphofunctional parameters of the heart in patients with JIA, considering disease activity and duration (M + m)

MauieHtn 3 FOIA | MauienTtn 3 FOIA | MauieHTn 3 HOIA MauieHtn 3 MauieHtn 3 L
. " MianiTkn
MaviieHy 3 1OIA 0-1 CTyneHs 1] cTyneHs 1 cTyneHs TpUBanicTio '}OIA TpUBanicTio '}OIA FpYNY KOHTPOMIO
MNoka3Huk Patients with JIA aKTUBHOCTI aKTUBHOCTI aKTUBHOCTI < 3-Xx pokiB > 3-X poKiB Control grou
Indicator Patients with JIA, | Patients with JIA, | Patients with JIA, | Patients with JIA | Patients with JIA adolesc?entsp
0-I activity level Il activity level Il activity level | duration <3 years | duration >3 years
n=>54 n=13 n=10 n=31 n=17 n=237 n=41

KAPnw, om ) 09+ 0,07 | 4032017 | 3942014 | 4162009 |388+011=+| 418+009 | 428+007
LVEDD, cm

E\L/ISS\L}J}W 77,00 +3,26* | 74.45+7,93 | 69,74 +6,36* | 80,77 +4,21 | 70,03 +5.23* | 80,22 +4,02 | 84,60 + 3,40
KCPnw,com | 5 614005 | 2642011 | 2432011 | 266007 | 250008 | 2664006 | 2682005
LVESD, cm

E\C/;EOQ\L/”;‘]’:“ 2657 +124 | 27,85+266 |21,69+2,37*4s| 2785+1,64 | 2423+208 | 27,53+1,51 | 26,69+ 1,21

0,

E’\?é“;“;,/o/" 65,75+ 0,53* | 6572+1,16 | 66,41+1,56 | 65,53+ 0,60* | 66,38 +1,28 | 65,46 +0,50** | 68,14 % 0,91
YOnuw, mn - . *x

yva 50,11 + 1,88** | 50,03 4,24 [44,10 £2,94*&| 5229+ 257 |44,56+ 2,68 52,72+2,35 | 57,86 +2,64
XOnw, n/x8 | 544090 | 4394038 |317:026*%s5| 451+031 | 345+023% | 447026 | 4012021
LVCO, |/min

:got');’fn" X8 180,60 + 1,57 | 79,50 + 3,48* | 77,00+ 3,29 |82,36 +2,08***| 80,13 + 2,28** | 80,82 + 2,07***| 70,31 + 2,40
KOPMw, cM | 5504005 | 209+013 | 205+011% |2312004=%| 207+010¢ | 2274005 | 2114006
RVEDD, cm

KAOMW, M f 55 31 4 o 47+ [ 3049 + 347+ | 31072622 | 31392287 | 31.92+3.99* |33,75 2,60 | 2245+ 211
RVEDV, ml

KCPrw, om | 5 46 40,09 | 2,36 20,11 | 17920205 | 219+ 0,11 | 1,80+0,15% | 2.31£0,09* | 1,57+005
RVESD, cm

KCONW, M| 10 57 4 4 23%¢ | 2274 + 2,04 | 17,52 + 4.44* |16,6721,42% ¥| 17,07 + 2,47 | 18,66 + 1,44 | 10,18 £ 1,14

RVESV, ml

0,
T;?/”E”;' ; 4513 + 1,65 | 42,48 + 3,04 | 47,43 £ 3,71* |45,62 £ 2,28 | 46,92 + 3,90* | 44,56 + 1,81***| 56,06 £ 1,59
, /0

YOnuw, mn « * *

RSV, mi 15,04 +1,19* | 16,75+2,32* | 1355+1.92 | 14,72+1,70 | 14,85+2,10 | 1509+ 1,.45* | 12,21 1,05
XOnw, n/x8 | 4 o5 4041+ | 140£019* | 1002012 | 126+017* | 122+017 | 126+014* | 088009
RVCO, l/min
TMpumimku:

*p < 0,05; **p<0,01; *** p<0,001 nauieHTiB i3 FOIA B NOPiBHSIHHI 3 rpynot KOHTponto;/
#n < 0,05; ##p < 0,01 nauienTis 3 TpmeanicTio FOIA MeHLLe 3-x pokiB B MOPIBHAHHI 3 NauieHTamu 3 TpueanicTio KOIA Ginblue 3-x pokis;
§ p < 0,05 naujeHTi 3 KOIA | cTyneHsi akTMBHOCTI B NOPiBHAHHI 3 navieHTamu 3 FOIA Il cTyneHst akTUBHOCTI
¥ p < 0,05 nauieHTiB 3 FOIA | cTyneHst akTMBHOCTI B NOpiBHsIHHI 3 nauieHTamu 3 FOIA Il cTyneHs akTUBHOCTI
&p < 0,05, && p<0,01 nauieHTis 3 FOIA Il cTyneHs akTUBHOCTI B NopiBHSAHHI 3 nauieHTamu 3 FOIA Ill cTyneHst akTMBHOCTI

Notes:

*p < 0.05; **p < 0.01; ***p < 0.001 for patients with JIA compared to the control group
#p < 0.05; ##p < 0.01 for patients with JIA duration <3 years compared to patients with JIA duration >3 years
Sp < 0.05 for patients with JIA 0—I activity level compared to patients with JIA Il activity level
*p < 0.05 for patients with JIA 0—I activity level compared to patients with JIA Il activity level
&p < 0.05; &&p < 0.01 for patients with JIA Il activity level compared to patients with JIA Il activity level

®Bnw y umx nauieHTtis 6yna BiporigHO BWLLOM, HiX
y Oiten 3 HopmanbHMMKU 3HadYeHHsMU OXKETT Ta POB1
(51,86 + 1,87% npotn 41,77 + 1,94%; p < 0,001).
YOnw Ttakox 6yB cytteBo Buwum (19,26 + 2,46 mn
npotn 12,93 + 1,09, p < 0,01). Ui 3miHn € xapaktep-
HAMW ONS B3aeMofii LUMYHOUKIB cepusi MpU 3HWXKEHHI
dYHKLUIT ogHoro 3 Hux [28, 31].

AHani3 nokasHukis TLUX BcTaHOBMB, LLO NaLUi€eHTH i3
IOIA nponwnu BiporigHO MeHLy AuCTaHLUilo 3a 6 XBUNWH,
B NMOPIBHSIHHI 3 rpynoto koHTponto (499,63 + 9,51 m npoTn
519,30 + 8,56, p < 0,05). HaikopoTLuot auctaHuis byna
y nauieHTiB i3 cepegHiM cTyneHem akTmBHOCTI OIA.
Mpupict YCC Takox 6yB y HUX HANMEHLLUM, X04a 3Haxo-
OVBCS B dianasoHi HopManbHWX 3HavYeHb (Tabn. 4).

However, RVEF in these patients was significantly
higher than in children with normal FVC and FEV1 values
(51.86+£1.87% versus 41.77 £ 1.94%; p <0.001). Similarly,
RVSV was substantially higher (19.26 + 2.46 ml versus
12.93 £ 1.09 ml, p < 0.01). These changes are charac-
teristic of ventricular interaction when the function of
one ventricle is impaired [28, 31].

Analysis of the six-minute walk test (6MWT) parameters
revealed that JIA patients covered a significantly shorter
distance in 6 minutes compared to the control group
(499.63+9.51 mversus 519.30 + 8.56, p < 0.05). The shortest
distance was observed in patients with moderate JIA acti-
vity. Their heart rate increase during the test was also the lo-
west, although it remained within the normal range (Table 4).
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Ta6nuus 4. MoKka3HUKU TECTY LLUECTUXBUMUHHOI X0Ab0U y naujieHTis 3 FOIA
3 ypaxyBaHHAM aKkTMBHOCTI Ta TpuBanocTi npouecy (M £ m)
Table 4. Six-minute walk test parameters in JIA patients considering activity and disease duration (M + m)

. . - TpuBanicTb FOIA A
MauieHtn 3 AkTUBHICTb / Activity Disease Duration MigniTkn rpynn
MokasHuk IOIA : : = = : KOHTPOIto
. | cTyniHb Il cTyniHb IllcTyniHb < 3-X pokiB > 3-X pokiB
Parameter JIA Patients Control Group
Ist degree 1l degree 11l stage < 3 years > 3 years
n =54 n=13 n=10 n =31 n=17 n =37 n =41
YCC po TWX, ya/xs
Heart Rate before 81,48 +1,87**| 83,20 + 3,88* | 81,44 + 3,63 |80,80+2,68*| 77,53 +2,05 | 76,32 +2,47 | 7417 £ 2,15
6MWT, bpm
BiactaHb,
npowpena 8 TLUX, M g9 63 4 9 51+| 510,03+16,99 | 476,82+14,00% | 503,88+8,55 | 516,51:19,88 | 492,30£10,51% | 519,30 + 8,56
Distance covered in
6MWT, m
Mpwupict YCC
0,
z;rg:txéa/;e Increase 33,80 +4,04* | 35,05+6,74 | 29,58 +7,55* |34,89 +6,12| 45,59 + 7,89 |28,67+4,37***| 47,63 +£ 5,04
in BMWT, %
Mpwupict YA B TWX, %
Respiratory Rate 32,27 +4,51 | 32,46 + 11,65 | 37,82 £ 10,40 | 30,15+ 5,66| 34,50+9,03 | 31,29+5,28 | 17,15+ 6,07
Increase in 6BMWT, %

Mpumimku:

*p < 0,05; **p<0,01 nauieHTiB i3 FOIA B NOPIBHSIHHI 3 rPYMNoOK KOHTPOIIO;
#p < 0,05 naujieHTie 3 TpuBanicTio FOIA mMeHLe 3-X pokiB B MOPIBHSAHHI 3 NauieHTamu 3 TpueanicTio FOIA Ginblue 3-x pokis.

Notes:

*p < 0.05; **p < 0.01 for JIA patients compared to the control group;
#p < 0.05 for JIA patients with disease duration less than 3 years compared to those with disease duration longer than 3 years.

Mpu nopiBHAHHI nokasHukie TLUX 3anexHo Big Tpw-
BarnoCTi 3aXBOPHOBaHHA, MOXHA nobaunTu, WO AOiTM 3
Oinbw TpmBanum HKOIA nNporWwnM MeHWy AUCTaHLi
(492,30 + 10,51 m npotn 519,30 + 8,56, p < 0,05),
npupict YCC y Hux GyB Takox meHwwum (28,67 + 4,37%
Big BucCxigHoro npotun 47,63 + 5,04% y 3pnopoBux giten,
p < 0,05) (guB. Tabn. 4).

Y pite 3i 3HWKEHUMM nokasHukamn PXKEJ Ta
®OB1 gucTaHuisa, npongeHa nig yac npoesedeHHs TLUX,
OOCTOBIpHO He BiApi3HANach Big aHanoriyHoro napa-
MeTpa rpynu AiTed 3 HOPManbHUMWU  3HAYEHHSAMU
PXKEJT Ta POB1 (499,58 + 49,19 m npotmn 499,65 + 11,16
rpynu koHTporio, p < 0,5), Wwo cBigunMTb NPo BiACYTHICTbL
BMNNMBY MOKAa3HWKIB (PYHKLii NereHb Ha NPOXOMKEHHSA
auctaHuii B TWWX y paHoi kateropii giten [27, 28].

Ockinekn ®Bnw 3Haxogunacb B Mexax HopMarib-
HMX 3HadeHb (Big 60,0 go 66,0%), Tomy npoaHaniso-
BaHO MOKa3HWKM (DYHKLiI NereHb 3anexHo Big PiBHA
®Bnw, KONMBaHHS 3Ha4YeHb KOO 3HAXOOQUNUCb B MeXax
Big 40,0 no 60,0%.

AHaniz nokasas, wo PXEJT ta XKEJT 6ynn Han-
MEHLIMMM Yy nauieHTiB i3 PBnw > 50%, a Hansuwmummn —
y giten 3 ®Bnw < 40%. lMpu upomy i MOLWIB 6yna
HanbinbLwoto y nauieHTie 3 PBnw < 40% (Tabn. 5).

Mpu npoBedeHHi KOpenaAuiiHOro aHanidy BCTaHOB-
MEeHO NMOMIPHiI 3BOPOTHI KOpensAUiliHi 3B’A3KM MK MoKas-
Hukamm YCC T1a piHem ®XKEN (r = — 0,42, p < 0,01);
pisnem ®OB1 (r = — 0,48, p < 0,001); pieHem [MOLUB
(r=-0,44, p < 0,01); a Takox piBHem XXEJ (r = — 0,41,
p <0,01) (tabn. 6).

BcTaHoBNeHo TakoX MNOMIpHI MNpsAMi  KOpensAuinHi
38’askn YOnw 3 ®XKeEN (r = 0,45; p < 0,001); 3 NOLWN
(r=0,37;p<0,01); 3XKEN (r=0,43, p<0,01) Ta Ingekcom

When comparing 6-minute walk test (6MWT) results
depending on disease duration, children with longer
JIA disease duration covered a shorter distance
(492.30 + 10.51 m vs. 519.30 % 8.56, p < 0.05), and their
heart rate increase was also smaller (28.67 + 4.37%
from baseline vs. 47.63 £ 5.04% in healthy children,
p < 0.05) (Table 4).

In children with reduced FEV1 and FVC, the distance
covered during the 6MWT did not differ significantly
from the same parameter in the group of children with
normal FEV1 and FVC (499.58 + 49.19 m vs.
499.65 + 11.16 in the control group, p < 0.5), indi-
cating no influence of lung function parameters on the
distance covered in the 6MWT for this category of
children [27, 28].

Since left ventricular ejection fraction (LVEF) was
within normal values (60.0 to 66.0%), lung function
parameters were analyzed based on the level of right
ventricular ejection fraction (RVEF), which ranged
from 40.0 to 60.0%. The analysis showed that FEV1
and FVC were lowest in patients with RVEF > 50%,
and highest in children with RVEF < 40%. Additionally,
forced expiratory volume (FEV1) was highest in patients
with RVEF < 40% (Table 5).

Correlation Analysis revealed moderate negative
correlations between the following parameters:

Heart Rate (HR) and Forced Vital Capacity (FVC)
(r=-0.42,p <0.01);

Heart Rate (HR) and Forced Expiratory Volume
in 1 Second (FEV1) (r = -0.48, p < 0.001);

Heart Rate (HR) and Peak Expiratory Flow Rate
(PEFR) (r=-0.44, p < 0.01)

Heart Rate (HR) and Lung Vital Capacity (VC)

TidbppHo (r = —0,32; p < 0,02). Mix nokasHukamu (r=-0.41, p < 0.01) (Table 6).

YOnw ta ®Bnw 3 nokasHvkamu yHKLii nereHb Kopens-

LiMHMX B3aEMO3B'sI3KiIB Ha [aHOMYy eTani 3axBOpHo-

BaHHA HEe BCTAHOBIEHO.
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Tabnuusa 5. PyHkuUis nereHb y nauieHTiB 3 OBEHINbHUM igionaTu4yHM apTpuToMm
B 3aneXHOCTi BiA dpakuii Bukuay npasoro i nisoro wnyHoukis (M + m)
Table 5. Lung function in patients with Juvenile Idiopathic Arthritis depending on right and left ventricular ejection fraction (M £ m)

MNaujieHTn MauieHTn MauieHTn MauieHTn MigniTkn rpynu
MoKasHMK 3 ®Bnw < 40% |3 ®Bnw 40-50% |3 ®Bnw > 50% | 3 ®Bnw 60,0-66,0% KOHTPOIo
Parameter Patients with Patients with Patients with Patients with Control Group
RVEF <40% | RVEF 40-50% | RVEF >50% | LVEF 60.0-66.0% | Adolescents
n=13 n=10 n=31 n = 54 n=41
®dopcoBaHa XUTTEBA EMHICTb NEreHb, n # 55 . " 3,61+0,34
Forced Vital Capacity (FVC), L 3,57 £0,18 3,05+0,18 2,74 £ 0,27 3,07+0,12
dopcosaHuii 06’em BUANXY 3,26 + 0,28
3a 1 cexywny, n 3,05+0,25 2,82+0,15 2,51+0,24 2,78 £ 0,11*
Forced Expiratory Volume
in 1 Second (FEV1), L
MikoBa 06’eMHa LIBMAKICTb BUAMXY, 1N/C s 6,04 £ 0,34
Peak Expiratory Flow Rate (PEFR), L/s 6,28 + 0,33 5,49 + 0,36 5,16+ 0,45 5,59 +0,19
XKutteBa eMHiCTb nereHb, n 3,15+0,33
bl § * * bl ’
Lung Vital Capacity (VC), L 3,05+0,19 2,67 +0,66 2,39+0,18 2,67 +0,11
1 0,

IHpexc Tidopro, % 88,79+7,04 | 93,28+1,05 | 92,41+1,84 91,07+1,79 9093203
Tiffeneau index, %

Mpumimku:
*p < 0,05 nauieHTiB i3 FOIA B NOPIiBHSIHHI 3 rpynoto KOHTPOIO;

#p < 0,05 nauieHTi i3 KOIA 3 ®Bnw < 40% B nopiBHAHHI 3 NauieHTamu 3 ®Bnw 40-50%;
§p < 0,05, §§ p < 0,01 nauieHTiB i3 FOIA 3 ®Bnw < 40% B NopiBHSAHHI 3 NauieHTamu 3 ®Bnw > 50 %.

Notes:
*p < 0.05 for patients with JIA compared to the control group;

#p < 0.05 for patients with JIA and RVEF < 40% compared to patients with RVEF 40-50%;
§p <0.05, §§ p < 0.01 for patients with JIA and RVEF < 40% compared to patients with RVEF > 50%.

Tabnuus 6. KopensiuiiHi B3aeM0O3B’A3KM MiXk NOKa3HMKaMuK hyHKLUIT nereHb
Ta MophOdYHKLOHANBHUMK MOKa3HMKaMu cepust y nauieHTis i3 FOIA
Table 6. Correlation Relationships between Pulmonary Function Indicators
and Morphofunctional Cardiac Parameters in Patients with JIA

®Bnw / RVF ®Bnw / LVF BincTtanb B TLUX
PZ?:riS(;gl:s q:é; (Right Ventricular | (Left Ventricular (C;/ra;;u; é)ﬁt(; ut) (C;/ra;::; (/)gtop ut) Walking Distance
Function) Function) in 6MWT
dopcoBaHa XuUTTEBA
E€MHICTb NereHb, n r=-0,42 r=-0,38 r=0,45
Forced Vital Capacity p < 0,01 h p<0,03 p < 0,001 - -
(FVC), |
dopcosaHuii 06’eM BUAUXY
3a 1 cekyHay, n =-0,48
Forced Expiratory Volume | p < 0,001 - B - - -
in 1 second (FEV1), |
[MikoBa 06’emMHa
LIBUAKICTb BUAKWXY, f/C r=-0,44 r=0,37
Peak Expiratory Flow Rate | p < 0,01 B - p < 0,01 B B
(PEFR), I/s
KutteBa emHicTb nerexb, n | r =— 0,41 r=-0,40 r=0,43
Lung Vital Capacity (VC), | | p < 0,01 B p < 0,02 p < 0,01 B B
IHaeke TiddHo, % r=-0,32
Tiffeneau Index, % B B B p < 0,02 B B

Bigomo, WO nokasHMKM YHKLUIT cepueBO-CyanHHOI
CUCTEMM Ta fereHb y ANTSYOMY Bili 3anexartb Bif BiKy
OUTUHK Ta i aHTPONOMETPUYHMX MokasHukiB [23]. Y Ha-
LIOMY [OCRIAXEHHI BIiKOBI aHTPOMOMETPUYHI MOKa3HUKN
0iTEeA B OCHOBHIN | KOHTPOMbHIN rpynax MnOPIiBHAHHI,
WO [A03BOMWIIO HaM MNpPOBOAUTM MNoAanbLuMiA  aHanis
OTPUMaHMX JaHMX.

Litn, Wwo yBinwnm y gocnigkeHHs, xBopitoTb Ha HOIA
B cepeaHbOoMy OnmM3bko 6 pokiB i OTPMMYKOTb GasucHY
Tepanito metoTpekcatoM (6nM3bko 12 Mr Ha TWXOEHb),
a 27% 3 HMX — B MOEQHAHHI 3 iMyHOGionoriyHMMKM npena-
patamu (3 aHTU-OHO Ta aHTK-IN1-6 gieto). Monpu Taky
Tepanito, y binbwocTi aiten (57%) 3a wkanowo JADAS27
36epiraeTbCA BMCOKA aKTMBHICTb 3axBoploBaHHs. Came
ue i Moxe OyTM OCHOBHMM (aKTOpoM OPMyBaHHSA

It is well known that cardiovascular and pulmonary
function indicators in children depend on their age and
anthropometric characteristics [23]. In our study, the
age and anthropometric indicators of the children in
the main and control groups were comparable, which
allowed us to conduct further analysis of the obtai-
ned data.

The children involved in the study had been diagno-
sed with JIA for an average of about 6 years and were
undergoing basic therapy with methotrexate (approxi-
mately 12 mg/week), with 27% of them also receiving
immunobiological drugs (anti-TNF and anti-IL-6). Despite
this treatment, the majority of children (57%) still showed
high disease activity according to the JADAS27 scale.
This could be a key factor in the development of dys-
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nopyLUeHb Ta HE3BOPOTHMX MOLUKOAXKEHb Pi3HUX OpraHis
i cuctem y piten i3 FOIA [1, 14].

3MiHKN opraHiB AMXaHHS € OOHUM 3 HaMbinbLl YacTux
no3acyrnoboBux ypaxeHb y MauieHTiB 3 peBMaToigHUM
aptputom (PA) Ta, 3a AaHuUMW pi3HMX aBTOpIiB, PO3BU-
BatoTbest Yy 60-80% popocnux nauieHTiB [15, 26, 29].
Y npouec MOXyTb 3anydatucs BCi CTPYKTYpU AMXarbHOI
CUCTEMM: OMXanbHi LINAAXW, NapeHxiMa rnereHb, Cepo3Hi
0BOMOHKM, B TOM XE€ 4Yac YpPaKEHHs CyaWH nereHb —
BKpaw pigkicHe asuwle [15]. HanvacTiwe y gopocnux 3 PA
pO3BMBAETLCA iHTepcTUlianbHa xBopoba nereHb (IXI1),
sKa acoLlETbCA 3 MO3UTUBHICTIO 3a peBMAaToigHUM
dakTopom [29]. YacToTa y gopocnux cknagae 6nmnsbko
10%. lMpubnn3HO TpeTMHa UuMX nauieHTiB MakTb Ccyb-
KNiHIYHI NPOSIBU YpaXKeHHs1 NereHb 3 Pi3HUM CTyneHem
nopyweHb pyHKUii nereHb [35].

Y piten 3 HOIA 3anydeHHs opraHiB pecnipaTopHOi
CUCTEMMU BUSABMSATECA AOCUTbH PigKO y BUrMsdi nnes-
panbHux cnaviok (y 14,4% nauieHTiB) Ta y BUrMsA4i nocu-
NeHHs nereHeBoro ManoHKy (y 33,1%) nig Yac KOHTPOIb-
HOrO PEHTreHONOor4YHOro OBGCTEXEHHS | YacTille TpakTy-
I0TbCSl K Hacnigku 3ananbHoro npouecy. [lovaTkosi
KNiHiYHI O3HaKW YypaxeHb OpraHiB AWXaHHsa Yy AiTen
B OinblWoCTi BUNAAKiB Mano BUPaXeHi i OOHOTWUMHI:
MoCTYMNoOBO Y AiTen 3'aBNAeTbCA 3aguLLKa i YacTo Cyxui
Kallenb, cnoyarky nicns gisnyHoro HaBaHTaxkeHHs [16].

3a HawvMMuM JaHMMKM NpyU NpoBedeHHi cnipomeTpii
Oyno BCTaHOBMEHO, WO Malxke y 25% nauieHTiB BUHU-
KaloTb MOPYLEHHA YHKUIT NnereHb 3a pecTPUKTUBHUM
TMnom [14]. MokasHukamu, ki NnepLl 3a BCe 3MiHIOKOTHCA
npy nNoOpyLleHHi YHKUIT nereHb pPi3HOr0 MNOXOMXEHHS,
€ XWUTTEBA EMHICTb fereHb, popcoBaHuin o6’eM BUONXY
3a neplly cekyHaoy Ta popcoBaHa XUTTEBA EMHICTb
nerexb [23, 24, 36].

B HawoMy gocnigXeHHi NOKasHWKU XXUTTEBOI EMHOCTI
nereHb, oopcoBaHoro o6’emy BUAMXY 3a NepLly cekyHay
Ta (opcoBaHOl XWUTTEBOI EMHOCTI nereHb y AiTen
i3 FOIA 3anuwanucb B MeXax HopMarnbHUX 3HaYeHb,
ane Gynu BIpOrigHO HWXYi, HXX Yy 300pPOBMX OOHOMITOK.
Mpy uboMy nikoBa LBMAKICTL BMAMXY He Bidpi3Hsnach
BiJ aHanoriyHOro nokasHuka giten 3 rpyny KOHTPOIIo.

[nsi BU3HaAYeHHS xapakTepy ypaxeHb 3 60Ky nereHsb,
a caMe HasiBHOCTi OOGCTPYKTMBHOINO CUHAPOMY, PECTPUK-
TMBHOIO YY1 3MiLLIAHOTO TUMY NOPYLLUEHb, BUKOPUCTOBYETHCS
iHoekc TiddHO. 3Ha4veHHs LbOoro nokasHuka noHag 80,
npu 3HWKEHHi cpopcoBaHoro 06’emy BMAMXY 3a NepLuy
cekyHAay Ta (opCcoBaHOI XXMTTEBOI EMHOCTI fereHb BKasye
Ha PecTPUKTMBHUI BapiaHT nopyLleHsb [23, 27, 28, 35].

Y piten 3 KOIA Ha Tni 3HWXEHMX NoKasHWKiB cop-
coBaHoro o6’emy BUaunxy 3a nepiuy cekyHay (2,78 +0,11 n
npotn 3,26 + 0,28 n, p < 0,05) Ta dhopcoBaHOi KMUTTEBOT
emHocTi nereHb (3,07 + 0,12 n npot 3,61 * 0,34 n,
p < 0,05) inaekc TidhdHo OyB BuLLe 90%, Lo NigTBEPIKYE
PECTPUKTUBHUIA TUMN nopyleHb (YHKUiiT nereHb Yy uiel
kaTeropii giten. HarBuwwmm uen napametp 6yB y na-
LieHTIB i3 cepegHiM CTyneHeM akTMBHOCTIi OCHOBHOrO
3aXBOPIOBaHHS, WO NigKPECnoe 3Ha4YeHHs 36epiraHHsi
aktuBHocTi FOIA y dhopMyBaHHi KOMOPOIAHMX CTaHiIB.

[oBegeHo, WO HWMx4Ya 3a OuikyBaHy ¢opcoBaHa
XWUTTEBA EMHICTb, 06’eM dhopcoBaHoro Buanxy 3a 1 ce-
KyHOY Ta iX CMiBBIAHOLIEHHS BKa3yloTb He CTifbkW Ha
XapakTep nopyLueHb YHKLiT NereHb, CKinbky Ha GinbLuni
pY3UK PO3BUTKY CEPLIEBO-CYAMHHUX 3aXBOPHOBaHb, NepLL
3a BCe CepueBOl HegoCTaTHOCTi, apwuTMIN, CyAWHHUX

functions and irreversible damage to various organs
and systems in children with JIA[1, 14].

Pulmonary changes are one of the most common
extra-articular manifestations in patients with rheumatoid
arthritis (RA), with reported occurrence rates ranging
from 60% to 80% in adult patients [15, 26, 29]. All struc-
tures of the respiratory system may be involved, including
the airways, lung parenchyma, and serous membranes,
although pulmonary vascular involvement is rare [15].
In adults with RA, the most common condition is inter-
stitial lung disease (ILD), which is associated with
a positive rheumatoid factor [29], with a prevalence
of about 10%. Approximately one-third of these patients
exhibit subclinical signs of lung involvement with varying
degrees of pulmonary dysfunction [35].

In children with JIA, respiratory system involvement
is relatively rare, manifesting as pleural adhesions
(14.4% of patients) or enhanced lung markings (33.1%)
during routine radiographic examination, which are
typically interpreted as sequelae of the inflammatory
process. Early clinical signs of respiratory involvement
in children are usually mild and non-specific: gradual
onset of shortness of breath and often dry cough,
typically after physical exertion [16].

According to our data, spirometry revealed that
nearly 25% of patients had restrictive pulmonary
dysfunction [14]. The most common parameters affected
by various forms of pulmonary dysfunction are forced
vital capacity, forced expiratory volume in the first
second, and forced vital capacity [23, 24, 36].

In our study, forced vital capacity, forced expiratory
volume in the first second, and forced vital capacity
remained within normal ranges in children with JIA,
but were significantly lower compared to healthy peers.
However, peak expiratory flow did not differ from the
control group.

To determine the nature of lung dysfunction — whe-
ther obstructive, restrictive, or mixed — Tiffeneau index
values are used. A value above 80%, along with reduced
forced expiratory volume and forced vital capacity,
suggests restrictive lung dysfunction [23, 27, 28, 35].

In children with JIA, despite reduced forced expira-
tory volume (2.78 £ 0.11 L vs. 3.26 + 0.28 L, p < 0.05)
and forced vital capacity (3.07 + 0.12 L vs. 3.61 £ 0.34 L,
p < 0.05), the Tiffeneau index remained above 90%,
confirming a restrictive pattern of pulmonary dysfunction
in this group. The highest index values were found in
patients with moderate disease activity, which under-
scores the role of ongoing disease activity in the deve-
lopment of comorbid conditions.

It has been proven that a lower-than-expected
forced vital capacity, forced expiratory volume, and their
ratio are indicators not only of the type of pulmonary
dysfunction but also of a higher risk for cardiovascular
diseases, including heart failure, arrhythmias, and
vascular catastrophes. These are precursors to the deve-
lopment of cardiovascular complications [29, 32, 34].

Myocardial dysfunction, especially right ventricular
dysfunction, is a characteristic feature of progressing
pulmonary vascular disease, lung parenchyma disea-
ses, and left heart chamber involvement, but the
mechanisms underlying adaptation remain insufficiently
studied. Over the last 20 years, research has shown
that right ventricular dysfunction is a key factor deter-
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katactpod, TOOTO € npoBiCHMKAMM OpPMyBaHHSA
cepueBO-CyaANHHUX YCKnagHeHb [29, 32, 34].

OucdyHkuis mMiokapaa, i nepww 3a BCe NpaBoro Luny-
HOYKa cepus, € XapaKTEepHOK O3HAKOHK MPOrpecytoyol
XBOpPOOW NereHeBux CyauH, NapeHxiMm nereHb Ta niBux
BiQOINIB cepud, ane MexaHiamu, WO fexaTb B OCHOBI
apjanTauii, 3anuMwarTbCad  HEeOOoCTaTHbO  BUBYEHUMM.
[MpoTarom ocTtaHHix 20 poKiB AOCRIAXEHHS nokasanwu,
wo aucdyHkuia MW e knovoBum hakTopom, WO BU3Ha-
Yae 3axBOPKOBAHICTb i CMEPTHICTb Yy NauieHTiB i3 nere-
HEBMMMW CYAMHHVMMMW 3aXBOPIOBAHHSIMU, MNapeHximaTos-
HAMMW 3aXBOPIOBAHHSIMU fEreHb | YpPaXKeHHAM NiBUX
Bigainis cepua [30, 31]. HesBaxawum Ha BMBYEHHS
B3aEMO3B’A3Ky CTaHy MioKapda Ta CTaHy fereHb, iCHye
obMmexeHe ysiBMEeHHA Mpo 4ac nepexoay BiAd HOpmanb-
HOI CTpykTypu Ta dyHkuii M go roro gaekomneHcadii,
a TakKoX 3anuuialTbCsl HeaocTaTHbO  AOCHiaAXKEeHUMU
dakTopu, Wo cnpusoTb ubomy [27, 30, 31].

BcraHoBneHo, wo y nauieHTiB 3 KOIA BinbyBaeTbca
BiporigHe 30inbLUeHHSs SIK 4iaCTONIYHMX, TaK i CUCTONIYHMX
po3mipiB Ta of’emiB npaBoro LwnyHodka. Mpu LbOMy
yoapHui 1horo o6’eM Takoxk 36inbluyeTbes, a dpakuis
BUKMAOY € 3HAYHO HWKYoK. PYHKUIA NiBOro LUNyHoOYKa
3HaXOAUTbCS B MeXax HOPMMK, ane KiHLeBO-4iacTonivYHun
po3mip Ta 00’eM L€l MOPOXHMHN 3MEHLLYIOTbCA. Ha Tni
LMX 3MiH BCTAHOBIEHO 3HWXEHHS TONEPAHTHOCTI 4O MiHi-
MarnbHOro (isMYHOr0 HaBaHTaXEHHS, Ha WO BKa3ye
BipOrigHO MeEHLLa [ucTaHuia, npongeHa 3a 6 XBWUIWH
nig 4ac npoBeAeHHSs TeCTy LWECTUXBUIMHHOI Xoabbu
(499,63 + 9,51 m npotn 519,30 + 8,56, p < 0,05).

Bigomo, Lo npu 06CTPYKTUBHUX NOPYLUEHHAX DYHKLT
OVXaHHA piBeHb NiKoBOI OO’€MHOT LUBMAKOCTI BUAMXY
yacTiwe 3a Bce 3MeHLWyeTbcs. HopmarnbHi 3HayeHHs
LbOro MOKa3HMKa Ha TrNi 3HWKEHHS EMHOCTI NnereHb €
XapakTepHUMKN Ans NauieHTiB i3 3aXBOPHOBaHHSAMM, LLO
CYNPOBOMKYIOTLCA  PECTPUKTUBHOK  OUXanbHOK  AUC-
dyHKUie (NOpYLUIEHHA EreHeBoro iHTepCTMLianbHoro
nereHeBoro ibpo3y, cnabkKicTb AuxanbHUX M’A3iB,
HEPBOBO-M'SI30Bi  3axXBOPlOBaHHs,, KopobkoBa aedhop-
MaLlist rpyaHoi KniTku, Kigoockonios) [23, 24, 28].

Mpu aHanisi gyHKUiOHanNbHUX MOKa3HWKIB rfereHb
3 ypaxyBaHHSAM pakuii BUKMAY NpaBoro LWiyHoYKa cepus
BCTAHOBIIEHO 3HMXXEHHSA MOKA3HWUKIB (hOPCOBAHOI XKUTTE-
BOI EMHOCTI fnereHb Ta XWUTTEBOI EMHOCTI NnereHb y na-
UieHTiB 3 HaiMeHLwoto OBnw (< 40%), ane HaNHWXYUMHK
BOHM Oynu y naujieHTiB 3 HopmanbHo PBnw (> 50%).
Mpu ybomy nikoBa 06’eMHa LUBMAKICTb BUAMXY Y NALEHTIB
3 HopmanbHo OBMWw He Bigpi3Hsanachb Big aHanoriy-
HOro nokasHuka 3goposux gitew (5,16 + 0,45 n/c npoTn
6,04 £ 0,34 n/c, p < 0,05), a y giten 3i 3HMKEHHAM PBNLW
Oyna [OOCTOBIPHO BMLLOK HiXK Yy XBOPMX 3 HOPMarbHOK
(6,28 + 0,33 n/c npotn 5,16 + 0,45 n/c, p < 0,05)
Ta npomixHoto ®Bnw (6,28 + 0,33 n/c npotu
5,49 + 0,36 n/c, p < 0,05).

TakvMM YnHowMm, y nauieHTiB i3 FOIA BCcTaHOBNEHO BUCOKY
YaCTOTY 3HWXKEHHS (PYHKLiOHANbHUX MOKa3HWKIB EMHOCTI
nereHb 3a pPecTpuKTMBHUM Tunom. Lle BinbyBaeTbcst Ha
TNi 36iNbLUEHHST CTPYKTYPHUX Ta O6’€EMHMX MOKa3HMKIB
NpaBoro LUfyHoYKa cepus 3 napanenbHUM 3HMKEHHAM
Moro HacocHoi yHKUiT (ppakuii BUkMay), a Takox 3HW-
KEHHAM TONEPaHTHOCTI A0 MiHiManbHOro isnyHoro
HaBaHTaXeHHs. KopenauiiHuii aHania nigTeepave B3ae-
MO3B’SI30K MiX (PYHKUIOHaNbHMMK MOKa3HUKaAMW NereHb
i yoapHoro of’emy MiBOro LUAyHOYKA cepus, L0 MOXe

mining morbidity and mortality in patients with pulmo-
nary vascular diseases, interstitial lung diseases, and
left heart involvement [30, 31]. Despite the study of the
relationship between myocardial and pulmonary condi-
tions, there is limited understanding of the time required
for the transition from normal structure and function
of the right ventricle to its decompensation, as well as
factors contributing to this [27, 30, 31].

In patients with JIA, significant increases in both
diastolic and systolic dimensions and volumes of the
right ventricle have been observed. Meanwhile, stroke
volume also increases, but the ejection fraction is signi-
ficantly lower. Left ventricular function remains within
normal limits, but the end-diastolic size and volume of
this chamber decrease. These changes are accom-
panied by a reduced tolerance to minimal physical
exertion, as evidenced by a significantly shorter distance
covered during the 6-minute walk test (499.63 £ 9.51 m
vs. 519.30 £ 8.56 m, p < 0.05).

It is known that in obstructive lung dysfunction, the
peak expiratory flow rate is often reduced. Normal values
of this indicator, in the context of reduced lung capa-
city, are characteristic of patients with diseases accom-
panied by restrictive respiratory dysfunction (lung
interstitial fibrosis, respiratory muscle weakness, neuro-
muscular diseases, rib cage deformity, and kypho-
scoliosis) [23, 24, 28].

When analyzing pulmonary functional indicators
in relation to right ventricular ejection fraction, we found
reduced forced vital capacity and vital capacity in patients
with the lowest ejection fraction (<40%), but the lowest
values were found in patients with normal ejection
fraction (> 50%). Peak expiratory flow in patients with
normal ejection fraction did not differ from healthy
children (5.16 + 0.45 L/s vs. 6.04 + 0.34 L/s, p < 0.05),
while in children with reduced ejection fraction, it was sig-
nificantly higher than in those with normal (6.28 + 0.33 L/s
vs. 5.16 + 0.45 L/s, p < 0.05) and intermediate ejection
fraction (6.28 + 0.33 L/s vs. 5.49 + 0.36 L/s, p < 0.05).

Thus, in patients with JIA, a high frequency of res-
trictive lung dysfunction is observed, accompanied by
increased structural and volumetric parameters of the
right ventricle and decreased pump function (ejection
fraction), as well as reduced tolerance to minimal
physical exertion. Correlation analysis confirmed the
interrelationship between pulmonary functional indi-
cators and left ventricular stroke volume, suggesting
the presence of cardiopulmonary interactions in patients
with JIA for maintaining optimal bodily function.

OpuwuriHanbHi 4oCnigpKeHHSs
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CBiAYNTW NPO HasIBHICTb KapAaionyrnbMOHanbHOI B3aEMO-
4ii y nauieHTiB i3 IOIA ans 36epexeHHs onTUManbHOro
CTaHy OpraHiamy AUTUHM.

BUCHOBKHU

Y piteh 3 HOBEHINbHUM igionaTU4HMM apTpPUTOM
NOKa3HWMKN PyHKLi nereHb (doopcoBaHa XUTTEBA EMHICTb
nereHb, oopcoBaHuii 06’em BUAMXy 3a 1 cekyHay, nikoea
o6’eMHa LIBMAOKICTb BUAOWXY, XUTTEBA EMHICTb NereHb
Ta iHgekc TiddHO) 3HaxXoAATLCA B Mexax i3ionoridyHmx
HOpM, ane dopcoBaHa XUTTEBA EMHICTb fereHb, op-
coBaHuii 06’'em Buamxy 3a 1 cekyHgy Oynu BiporigHo
HWXKYMMM, HIXXK Yy 300POBUX OOHOMITOK, i 3MEHLUyBanucs
Ha TNi NporpecyBaHHsA akTUBHOCTI NPOLECY.

MopdodyHKUiOHaNbHI NOKa3HUKM MiBOro  LUMYHOYKa
cepua (®B, KOO, KCO) y nauieHTiB 3 OBEHINbHUM
igionatMyHUM  apTpMTOM BIONOBIOAIOTb KOHTPOSTbHUM,
ane BiabyBaeTbcs 30iMblueHHS 06’eMiB MpaBoro Luny-
HOYKa cepus 3i 3Ha4YHUM 3HWXKEHHSM KMOro  dopakuii
Bukunay (45,13% npotun 56,06; p < 0,001).

Y nauieHTiB i3 IOBEHINbHMM igionaTUyYHUM apTpPUTOM
BCTAHOBMEHO 3HWXKEHHS TONEPaHTHOCTI 40 MiHIManbHOro
i3NYHOro HaBaHTaXEeHHS, Ha Lo BKa3ye BipOriAHO MeH-
wa gucTtaHuisa, nporaeHa 3a 6 XBWNWH Mig 4Yac npose-
[OEHHST TECTY LUECTUXBUNUHHOT xoabbu (499,63 + 9,51 m
npotn 519,30 + 8,56 m, p < 0,05).

BuasneHi amiHM yHKUIT nereHb y AiTen i3 1oBeHinb-
HUM igionaTuyHMM apTpUTOM CBigYaTb NPo POPMYBaHHS
nopyLUeHb 3a PECTPUKTUBHUM TUMOM.
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CONCLUSIONS

In children with juvenile idiopathic arthritis, pulmo-
nary function indicators (forced vital capacity, forced
expiratory volume in the first second, peak expiratory flow,
vital capacity, and the Tiffeneau index) are within physio-
logical norms. However, forced vital capacity and forced
expiratory volume in the first second were significantly
lower than in healthy peers and decreased with the
progression of disease activity.

The morphofunctional indicators of the left ventricle
(ejection fraction, end-diastolic volume, end-systolic
volume) in patients with juvenile idiopathic arthritis are
within normal limits, but there is an increase in right
ventricular volumes with a significant decrease in its
ejection fraction (45.13% vs. 56.06; p < 0.001).

In patients with juvenile idiopathic arthritis, a decrease
in tolerance to minimal physical exertion was observed,
as indicated by a significantly shorter distance covered
during the 6-minute walk test (499.63 + 9.51 m vs.
519.30 + 8.56 m, p < 0.05).

The changes in pulmonary function in children
with juvenile idiopathic arthritis indicate the development
of restrictive-type dysfunction.
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PE3IOME

AkTyanbHicTb. 3axBoptoBaHHsi wwuTonodibHoi 3ano3n (LU3) € HannowmpeHiwmnmm
€HIOKPMHHUMW po3najamu, ski ypaxywTb noHag 10% [0OpOCnoro HaceneHHs.
HavnowwupeHiwnmn cdopmamm ayToiMyHHuUx 3axBoptoBaHb (Al3) LLU3 e xBopoba
lpenBca Ta Tupeoigut Xawwumoto. CTaHOapToM nikyBaHHS TiNOTMPeo3y € BiOHOB-
Hawy yBary npvBepHyno BMBYEHHsSI e(EKTUBHOCTI 3acTOCyBaHHsi BioTeXHOMOorivYHmMx
npenapariB, SiKi He MICTATb KMiTWUH, NigAaHWX Aii HU3bKUX TemnepaTyp npu ix oTpu-
MaHHi abo npu TpuBanomy 36epiraHHi.

Meta po6oTu — oxapakTepusyBaTu BNNMB kpioekcTpakTie nnaueHTn (KEM) Ta
cenesiHkm (KEC), a TakoX KOHAMLIOHOBAHOIrO cepefoBulla Me3eHXiMarnbHUX cToBby-
poBux knitnH (KC-MCK) Ha cuHTE3 TUpeoigHMX FOPMOHIB MpU eKcrepuMeHTanbHoOMy
ayToiMmyHHOMY TupeoiguTi (AIT).

Matepianun Ta metoam. AIT mMopenioBanu LUNSXOM BBEOEHHS LlypaMm TUPeOoigHOI
aHTUreHHOI CyMilli, sika cknaganacb 3 MOBHOTO af'loBaHTy dpenHga Ta PO3YMHY
aHTUreHy, OTpMMaHoro 3 romoreHaty anoreHHoi L3 y cnissigHoweHrHi 1:1. JocnigkeHHs
nposedeHi Ha 42 wypax-camuax macoto 200-220 r, paHOoMmisoBaHuX Ha 6 rpyn.
Bmict T3 Ta T4 BU3Ha4anu Ha 28-1 AeHb eKCnepuMeHTY iMyHO(EPMEHTHUM METOAOM
3a 0MNOMOroK cTaHAapTHUX HabopiB Ans iMyHOepMEHTHOroO aHaniay.

Pesynbratn Ta ix obroBopeHHs. [ocnigxeHHs BnnuBy L-TupokcuHy, KEM, KEC
Ta KC-MCK Ha piBeHb TMpeoifHWx ropmoHiB y wypiB 3 AlT nokasano 3HayHi 3miHu
B piBHaAX T3 Ta T4 y cuposaTui kpoBi. BctaHoBneHo, wo Ha Tni po3suTKy AlT y KOHT-
ponbHi rpyni Bigbynocsi ctatuctnyHo 3Hadywe (p < 0,001) nigBuLieHHS piBHSA
3aranbHoro T3 Ha 72,0% nopiBHSHO 3 iHTakTHUMK wypamu. [icns Tepanii pi3Hi
npenapatn nokasanu Pi3HWN piBEHb BMNMMBY Ha FOPMOHarnbHWUM (POH. L-TMPOKCUH
edekT1BHO HopMmani3yBaB piBeHb BinbHoro T3 Ta T4, 3Huxatoum ix Ha 30,3% (p < 0,001)
Ta 30,8% (p < 0,001) BignosigHo. BeepeHHs KEIM, KEC ta KC-MCK pisHoto Mipoto
CNPUAN0 3HWXKEHHIO PiBHIB TOPMOHIB.

BucHoBku. Po3sutok AIT y LypiB CNpUYMHSIE NOPYLUEHHST MeTaboniaMy TUPeOoiaHMX
FOPMOHIB, IO NPOSIBASAETLCHA Y MiABULLEHHI PiBHIB 3aranbHoro Ta BinbHoro T3 i T4.
Yci gocnigxysaHi 6ionoriyHi npenapat NpUBOASATL A0 BMPA3HILWIOI, HiXXK L-TUPOKCUH,
HopManisauii piBHsi 3aranbHoro T3. ligBueHUn piBeHb 3aranbHoro T4 Hanbinblie
3HM3MBCS Ha Tni BBeaeHHst KEM, a piBeHb BinbHoro T4 Haibinblle 3HM3MBCA Ha Thi
BBeaeHHs KC-MCK.
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ABSTRACT

Background. Thyroid diseases (TD) are the most common endocrine disorders,
affecting more than 10% of the adult population. The most prevalent forms of
autoimmune thyroid diseases (AITD) are Graves’ disease and Hashimoto’s thyroiditis.
The standard treatment for hypothyroidism involves restoring thyroid hormone
levels to normalize their concentration in tissues. Our attention was drawn to the
study of the efficacy of biotechnology drugs that do not contain cells subjected
to low-temperature treatment during their production or prolonged storage.

Purpose — the aim of the study was to characterize the impact of placental
cryoextract (CEP), spleen cryoextract (CES), and conditioned medium of mesen-
chymal stem cells (MSC-CM), on thyroid hormone synthesis in experimental
autoimmune thyroiditis (AIT).

Materials and Methods. AIT was modeled by injecting rats with a thyroid antigenic
mixture consisting of Freund’s complete adjuvant and an antigen solution derived
from the homogenate of allogeneic thyroid tissue in a 1:1 ratio. The study was con-
ducted on 42 male rats weighing 200-220 g, randomly assigned to 6 groups. The levels
of T3 and T4 were determined on day 28 of the experiment using an enzyme
immunoassay (ELISA) method with standard ELISA kits.

Results. The study of the impact of L-thyroxine, CEP, CES, and MSC-CM on thyroid
hormone levels in rats with AIT showed significant changes in T3 and T4 levels
in serum. It was found that in the AIT group, there was a statistically significant
(p < 0.001) increase in total T3 levels by 72.0% compared to the intact rats. After
treatment, different drugs showed varying levels of effect on the hormonal profile.
L-thyroxine effectively normalized the levels of free T3 and T4, reducing them
by 30.3% (p < 0.001) and 30.8% (p < 0.001), respectively. The introduction of CEP, CES,
and MSC-CM contributed to a reduction in hormone levels to varying degrees.
Conclusions. The development of AIT in rats causes disturbances in thyroid
hormone metabolism, manifesting as an increase in total and free T3 and T4 levels.
All studied biological preparations led to a more pronounced normalization
of total T3 levels than L-thyroxine. The highest reduction in total T4 levels occurred
with the introduction of CEP, while the greatest reduction in free T4 levels occurred
with the administration of MSC-CM.

Hladkykh FV, Liadova TI. Evaluation of the effect of placental and spleen cryoextracts, and conditioned
medium of mesenchymal stem cells, on thyroid hormone synthesis in experimental autoimmune thyroiditis.
The Journal of V.N. Karazin Kharkiv National University. Series Medicine. 2024;32(4(51)):521-534. DOI:
https://doi.org/10.26565/2313-6693-2024-51-07

BCTYN

INTRODUCTION

3axBoptoBaHHA WmTonodibHoi 3ano3m (WLU3) € Han-
NOLUMPEHILLMMMW EHOOKPUHHUMM pO3Nnagamu, SKi ypaxKyrTb
noHag 10% popocnoro HaceneHnHs [1]. Tupeoignt €
KNiHIYHMM CTaHOM, LLIO BUKITUKAE 0COBMMBE 3aHEMOKOEHHSA
Yepe3 MHOXMHHICTb 1ioro popm. OCHOBOIO MOro PO3BUTKY
MOXYTb OyTW ayTOiMyHHi chakTopu, 3ananbHi YMHHWKW,
MeanKaMeHTO3Hi siBwa abo gibpo3Hui npouec [2].

[o ayTtoimyHHux 3axBoptoBaHb (Al3) L3 HanexaTb
iMyHOOMoOCepeaKOBaHi po3naau, Lo BNAMBaTb Ha yHK-
uito WS, i piarHocTyloTbCa 3a HasIBHICTIO ayToOaHTWTIN
NpOTWN TUPEOIAHNX aHTUMEHIB, TaKNX K aHTUTiNa 4o TUpeo-
rmobyniHy Ta TupeoigHi MikpocoManbHi aHTuTIna [2].
HarnowwupeHiwunmmn Tunamm Al3 L3 € xBopoba Mpelieca
Ta TMpeoignT XawmmoTo, ayToiMyHHi peakuii npu AI3 L3
ABMATL cobOl0 ABa NPOTMMEXHI NaToreHeTU4Hi npo-
uecu Ta KniHiYHi pesynstatn. lMpu xBopobi [periBca

Diseases of the thyroid gland (TG) are the most
common endocrine disorders, affecting more than 10%
of the adult population [1]. Thyroiditis is a clinical condi-
tion that causes particular concern due to the variety of
its forms. Its development may be based on autoimmune
factors, inflammatory causes, medication-related
phenomena, or a fibrotic process [2].

Autoimmune thyroid diseases (AITD) include
immune-mediated disorders that affect the function
of the thyroid gland and are diagnosed by the presence
of autoantibodies against thyroid antigens, such as anti-
bodies to thyroglobulin and thyroid microsomal anti-
bodies [2]. The most common types of AITD are
Graves’ disease and Hashimoto’s thyroiditis, with auto-
immune reactions in AITD representing two opposing
pathogenic processes and clinical outcomes. In Graves’
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aktuBoBaHi T-knitTuHm CD4+ cnoHykatoTb B-kniTuHu BUAi-
NATW TUPEOTPOMHi  iIMyHOrnobyniHA NpoTK peuenTopa
TMPEOTPOMHOrO FOPMOHY, LIO NPMU3BOAWUTL OO Heobme-
XeHoro BupobneHHs ropmoHiB W3 Ta rineptupeoasy.
Y Bunagky TMpeoianTy XawmmoTo camopeakTuBHi CD4+
T-nimdpoumnTn pekpyTytoTe B-knituHn Ta CD8+ T-kniTuHM
y WS3. lMporpecyBaHHsA 3axBOpHOBaHHA MNpPU3BOAUTL A0
3arnbeni knitnH W3 Ta rinotupeosy. Ak aytoaHTuTina,
TaK i TMpeoigHi cneundiyHi LMTOTOKCUYHI T-nimdountn
BBaXaloTbCsl BiAMNOBiAANbHUMKU 3a ayTOIMyHHE BWUCHa-
KEHHSA TupouunTis [4].

Tupeoignt XawunmoTto € HawnnowupeHriwmm Al3 L3
Ta MNPOBIAHOK MPUYMHOK FNOTMPEO3y B perioHax, Ae
poctatHeo 1ogy. MpubnusHo 20-30% nauieHTiB cTpax-
[alTb Ha TUPEOoIaUT XaluMMOoTO, NMPUYMHOK SIKOro BBa-
XKAETbCA MNOEAHAHHS TEHETUYHOI CMNPUNHATAMBOCTI Ta
hakToOpiB HABKONMULLHBLOIO CEPENOBMLLA, WO CNPUYMHSIE
BTpaTy iMYHOMOrYHOT TONEPaHTHOCTI 3 NOAanbLLOK ayTo-
iMyHHOIO arpecieto Ha TkaHuHy L3 [5].

TupeoigHi ropmMoHM, a came BiNbHUA TPUMOLTUPO-
HiH (T3) Ta BiNbHWI TpOKcKH (T4), BigirpalTb BaXnmBy
ponb Yy romeocTasi IAMHWU, OCKINbKM HeobXigHi ans
pOCTy, PO3BWUTKY HEWpOHIB, BIATBOPEHHA Ta perynauil
eHepreTMyHoro 0o6MiHY, noYMHa4M 3 BHYTPILIHLO-
YTPOBHOrO XUTTS, a peLenTopu A0 TUPEOiAHUX TOPMOHIB
€ Bcrogucywmumu [1].

OcHOBHVMMMK cekpeTopHMMM npogykTamu U3, sk Bi-
[OMO, € HEAKTUBHWUIA TUPOKCUH (T4), TpuitoaTupoHiH (T3)
Ta PEBEPCUBHUIN TPUNOATUPOHIH. AKWO T4 € ropMOHOM,
AKUA BUpobnsie BuknodHo L3, To KinbkicTb GionoriyHo
aKTuBHiWoOro ropmoHy T3 BupobnseTtecs y L3 nuwe
B Mexax 20%, pewTta 80% — B eKCTpaTMpeOoigHWX
TKaHWHax. AKTUBHWA T3 YTBOPIOETLCA LUMNSXOM BuAa-
nNeHHs aToMa Mofy B 30BHILLHLOMY KinbLi T4, a peBepcus-
HUI T3 — Yyepes BUAaneHHa atoma nogy y BHYTPILLHbOMY
kKineui T4. Lle gerogyBaHHS onocepenkoByeTbecs hep-
MeHTamu genoguHasn. Tak, T4 nepeTBoptoeTbCa Ha T3
nepudepuyHo nig gieto genognHasn tuny 1y TkaHWHaXx
3 iHTEHCUMBHUM KPOBOTOKOM, TaKMX SIK NedviHKka Ta HUPKK.
Y mo3ky T4 nepeTBOpHOETLCA Ha akTUBHUIM T3 3a gono-
MOrol0 AeroauHasu Tuny 2, Lo BUPOONSiETbCS rmianb-
HUMK KNiTUHamK [6]. TpeTin NOOTUPOHIH — PEBEPCUMBHUN
T3 (3,3',5-TpuiAoaTMPOHIH) € GionoriYyHo HeakTUBHUM
meTabonitom T4 Ta yTBOPIOETLCHA 3a OOMOMOIOK AeWo-
avHasm tuny 3. Takum 4mHoMm, AeroamHasu (1-3 Tunis)
€ OCHOBHUMM (pi3ioNnoriYHMMM akTBaTopamm ropMOHIB
3. Le Takox onocepenkoBye iHakTuBauito T3 y T2.
TeopeTuyHo iHakTMBaUia T4 3 yTBOPEHHAM peBepcuB-
Horo T3 abo T2 Bigirpae romeocTaTuyHy posb, 3axu-
LYY TKaHWHM Big HagnMLWKy ropmoHis L3 [6-8].

3pebinbloro crtaHgapTom  NiKyBaHHSA  FiNOTMPEO3y
€ BIiHOBNEHHS pIiBHA TUPEOIAHUX TOPMOHIB 3 METOH
Hopmani3zauii X BMICTY Yy TKaHuHax. JleBOTUPOKCUH
(L-TMpoOKCKH) edpekTMBHUIA Ans BinbliocTi  nauieHTiB
3 rinoTMPEeo30M, OJHaK HEpPIgKO CMMMTOMWU 3anuLialTb-
Csl, He3BaXalwuyyM Ha Hopmanisauilo piBHSA TUPEOTPOMiHYy
B cupoBartui kposi [9]. Hapasi AmepukaHcbka, bputaH-
cbka Ta €Bponeicbka TUPeOigHi acouiauii, a Takox
ToBapuCTBO €HOOKPMHOMOTrT, MOroaXyloTbCs, WO Tepanis
L-TMpPOKCMHOM MOXe 3anuLLIMTK 3Ha4HYy KinbkicTb nai-
eHTiB (10-20%) i3 3anuLIKOBMMW CUMMATOMaMM Fino-
Tupeosy [10]. BoHn Takox NorogxyroTbes, WO piBeHb T3
y cupoBaTuUi KpOBi MOXe He BigHOBMNIOBaATUCH Yy BCiX

disease, activated CD4+ T cells stimulate B cells to
secrete thyroid-stimulating immunoglobulins against
the thyroid-stimulating hormone receptor, leading to
excessive hormone production by the thyroid and
hyperthyroidism. In Hashimoto’s thyroiditis, self-reactive
CD4+ T lymphocytes recruit B cells and CD8+ T cells
into the thyroid. Disease progression leads to thyroid
cell death and hypothyroidism. Both autoantibodies
and thyroid-specific cytotoxic T Iymphocytes are
considered responsible for the autoimmune depletion
of thyrocytes [4].

Hashimoto’s thyroiditis is the most common AITD
and a leading cause of hypothyroidism in regions with
adequate iodine levels. Approximately 20-30% of patients
suffer from Hashimoto’s thyroiditis, which is believed
to be caused by a combination of genetic susceptibility
and environmental factors leading to a loss of immuno-
logical tolerance and subsequent autoimmune aggre-
ssion on thyroid tissue [5].

Thyroid hormones, namely free triiodothyronine (T3)
and free thyroxine (T4), play a critical role in human
homeostasis, as they are essential for growth, neuronal
development, reproduction, and energy regulation,
starting from intrauterine life. Thyroid hormone receptors
are ubiquitous [1].

The primary secretory products of the thyroid are,
as is well known, the inactive thyroxine (T4), triiodothy-
ronine (T3), and reverse triiodothyronine. While T4 is
a hormone exclusively produced by the thyroid, only
about 20% of the biologically active T3 is produced
in the thyroid, with the remaining 80% produced in
extrathyroidal tissues. Active T3 is formed by the removal
of an iodine atom from the outer ring of T4, while reverse
T3 is formed by the removal of an iodine atom from
the inner ring of T4. This deiodination is mediated by
deiodinase enzymes. Thus, T4 is converted to T3 peri-
pherally by type 1 deiodinase in tissues with high blood
flow, such as the liver and kidneys. In the brain, T4 is
converted to active T3 through type 2 deiodinase, which
is produced by glial cells [6]. The third iodothyronine,
reverse T3 (3,3',5-triiodothyronine), is a biologically
inactive metabolite of T4 and is formed through type 3
deiodinase. Therefore, deiodinases (types 1-3) are the
main physiological activators of thyroid hormones.
This also mediates the inactivation of T3 to T2.
Theoretically, the inactivation of T4 to form reverse T3
or T2 plays a homeostatic role in protecting tissues
from excess thyroid hormones [6-8].

Generally, the standard treatment for hypothyroidism
involves restoring thyroid hormone levels to normalize
their content in tissues. Levothyroxine (L-thyroxine)
is effective for most patients with hypothyroidism;
however, symptoms often persist despite normalizing
serum thyroid-stimulating hormone levels [9]. Currently,
the American, British, and European Thyroid Asso-
ciations, as well as the Endocrine Society, agree that
L-thyroxine therapy may leave a significant number
of patients (10-20%) with residual hypothyroid symp-
toms [10]. They also agree that serum T3 levels may not
normalize in all patients, even when thyroid-stimulating
hormone and free T4 levels are normalized [10, 11].
Given this, the development of new treatment approaches
for thyroid diseases is highly relevant.
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nauieHTiB, HaBiTb SAKLWO pPiBHi TMPEOTPOMHOro FOPMOHY
i BinbHoro T4 y cuposaTui HopmanisytoTecs [10, 11].
3 ornsigy Ha ue, € akTyanbHO po3pobka HOBUX MiAXoAiB
[0 nikyBaHHs xBopux Ha LL3.

Hawy yBary npuBepHyno BWBYEHHS e(eKTUBHOCTI
3acTocyBaHHA GioTexHOMoriYHNX npenapartis, ki He Mic-
TATb KMITWH, NigaaHux Ail HU3bKUX TemnepaTtyp npu ix
OTpuMaHHi (KpioekcTpaktn) abo npu Tpuanomy 36epi-
raHHi. O6’ekTom gocnigkeHHst 6yno o6paHo 6e3kMiTUHHI
KpiokoHcepBoBaHi 6ionoriyHi 3acobu BiTYUN3HAHOIO BUPOO-
HuLTBa — KpioekcTpakT nnaueHTn (KEM) [12], kpioekcTpakT
cenesiHkn (KEC) Ta koHAOMLUiIOHOBaHe cepefoBulle Bif
Me3seHximanbHux cToBbypoBux knituH (KC-MCK). Y none-
peaHix AocnigKeHHAX nokasaHa eeKTUBHICTb 3acTocCy-
BaHHA 0e3kNiTMHHMX npenapatie npu Hu3di Al3 —
ayToiMyHHOMY eHuedanoMmieniTi, ayToiMyHHOMY Miokap-
OuTi, ayToiMyHHOMY apTpuTi, ayTOIMyHHOMY renatuTi Ta
MeMO6paHo3Hin HedponarTii Ta iH. [13-16].

MeTta po6oTu — oxapakTepusyBaTu BMMMB Kpio-
€KCTpaKTiB MMnaleHTU Ta CenesiHkM, a TakoX KOHOW-
LiOHOBaHOro cepefoBuLla Me3eHXiManbHUX CcToBOypo-
BUX KMITUH Ha CUHTE3 TUPEOIOHWX TOPMOHIB npwm
eKkcnepuMeHTanbHOMy ayToiMyHHOMY TUPEOIAMTI.

MATEPIAAU TA METOAU AOCAIAXEHHSA

AIT mMogentoBanu LUASXOM BBEAEHHS Lypam TUPEo-
iAHOT aHTUreHHoT cymili, Aka cknaganacs 3 NA® (Thermo
Fisher Scientific, CLLA) Ta po34nHy aHTUreHy, OTpMMaHoro
3 romoreHary anorexHoi L3 y cniesigHoweHHi 1:1.

LLI3 romorenisysanu y 0,9% posunHi NaCl 3 pospaxyH-
Ky 1 Mn/100 wmr, cbinbTpyBanu Yyepes KanpoHOBU insTp
Ta ueHTpudyrysanu Brnpogosx 5 xB npu 1000 06./xB.
Bigbupanu cynepHataHT, WO BMiwyBaB aHTureH L3,
i cTaHgapTu3dyBanu 3a BMICTOM 3aranbHoro 6inka
(1-1,5 mr/mn) BU3Ha4yeHum biypeToBmum metogom [17, 18].

OTpvMaHy TWpeoidHy aHTUreHHy CyMill BBOAWIU
Lypam nigwkipHo B oCHOBY XBocTa y Ao3i 1,0 mn/kr macu
Tina ggivi 3 iHTepBanom y 7 gHis [17, 18].

Possutok AIT BepudikyBann 3a piBHEM aHTUTIN
[0 TupeornobyniHy Ha 14- [OeHb eKCMepUMEHTY.
Y akocTi pedepeHc-npenapaTy BUKOPUCTAHO CUHTETUYHY
dopmy T4 — L-TUPOKCWH, SKMA BBOAMNWN BHYTPILUHLO-
wnyHkoBo (B/wn) B posi 0,01 mr/kr woaeHHo 3 17-ro no
26-n peHb ekcnepumeHTy (ycboro 10 BBegeHs) [17-19].
Y nepudpepnyHmx TKaHuHax L-TMPOKCUH nepeTBopio-
eTbcst y T3 Ta 3abe3nevye apgekBaTHe BiAHOBMEHHS
dyHkuii W3 [19].

DocnigpkeHHst edheKTUBHOCTI GE3KNITUHHUX KPIOKOH-
cepBoBaHux bGionoriyHmx 3acobiB npu AIT npoBegeHi
Ha 42 wypax-camuax macoto 200-220 r, paHOomiso-
BaHWX Ha 6 rpyn:

| (HeraTMBHWI KOHTPONb) — iHTaKTHI wypu (n = 7),
akum Ha 14-n, 17-1, 20-n, 23-11 Ta 26-1 AHI eKCNepUMEHTY
B/M BBognnu 0,9% posumH NaCl y gosi 1,0 mn/kr macu
Tina wypa;

Il — wypw 3i 3mogensoBaHum AIT (n = 7) 6e3 nikyBaHHs
(koHTponbHa rpyna), skum Ha 14-n, 17-n, 20-n, 23-n
Ta 26-n gHi ekcnepmmeHTy B/M BBOAMMM 0,9% po3unH
NaCl y gosi 1,0 mn/kr;

Il — wypwn 3i 3mopgenvoBaHum AlIT (n = 7), akum
woaeHHo 3 17-n no 26-n OHi eKkcnepuMeHTy B/wn

Our attention was drawn to studying the effective-
ness of biotechnological products that do not contain
cells exposed to low temperatures during their pro-
duction (cryosupernatants) or during long-term storage.
The object of study was selected cell-free cryopreserved
biological agents produced domestically — cryosuper-
natant of placenta (CEP) [12], cryosupernatant of
spleen (CES), and conditioned medium from mesen-
chymal stem cells (MSC-CM). Previous studies have
demonstrated the effectiveness of cell-free preparations
in a range of AITDs, including autoimmune encephalo-
myelitis, autoimmune myocarditis, autoimmune
arthritis, autoimmune hepatitis, and membranous
nephropathy et al. [13—16].

Objective — to characterize the effect of cryosuper-
natants of placenta and spleen, as well as conditioned
medium from mesenchymal stem cells, on thyroid hor-
mone synthesis in experimental autoimmune thyroiditis.

MATERIALS AND METHODS

AIT was modeled by administering to rats a thyroid
antigen mixture consisting of PAF (Thermo Fisher
Scientific, USA) and an antigen solution derived
from an allogeneic thyroid gland homogenate in
a 1:1 ratio.

The thyroid gland was homogenized in a 0.9% NaCl
solution at a ratio of 1 ml/100 mg, filtered through
a nylon filter, and centrifuged for 5 minutes at 1000 rpm.
The supernatant containing the thyroid antigen was
collected and standardized for total protein content
(1-1.5 mg/ml) using the Biuret method [17, 18].

The resulting thyroid antigen mixture was injec-
ted subcutaneously into the base of the tail of rats at
a dose of 1.0 ml’kg body weight twice, with a 7-day
interval [17, 18].

The development of AIT was verified by measuring
anti-thyroglobulin antibody levels on the 14th day of the
experiment. As a reference, synthetic T4 — L-thyroxine
was used, administered intragastrically (i.g.) at a dose
of 0.01 mg/kg daily from the 17th to the 26th day of the
experiment (a total of 10 administrations) [17-19].
In peripheral tissues, L-thyroxine is converted to T3 and
ensures adequate restoration of thyroid function [19].

The efficacy of cell-free cryopreserved biological
agents in AIT was studied on 42 male rats weighing
200-220 g, randomized into 6 groups:

| (negative control) — intact rats (n = 7) who were
administered 0.9% NaCl solution at a dose of 1.0 ml/kg
body weight intramuscularly on days 14, 17, 20, 23, and
26 of the experiment;

Il — rats with modeled AIT (n = 7) with no treatment
(control group), who were administered 0.9% NaCl
solution at a dose of 1.0 ml/kg intramuscularly on days
14, 17, 20, 23, and 26 of the experiment;

Il — rats with modeled AIT (n = 7), who received
L-thyroxine (reference agent) intragastrically at a dose
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BBOAMNN  pedpepeHc-npenapaT  L-TUpoKcuH
0,01 mr/kr (ycboro 14 BeegeHb) [17];

IV — wypu 3i a3mogenscoBavum AIT (n = 7), akum
Ha 14-i, 17-n, 20-n, 23- Ta 26-n OHIi eKkcnepuMeHTy
8/M BBogunu KEIM y posi 2,5 mn/kr [20];

V — wypu 3i 3mogensoBaHuMm AT (n = 7), skum
Ha 14-, 17-n, 20-n, 23-in Ta 26-n OHIi eKkcnepuMmeHTy
8/M BBogunu KEC y nosi 5,0 mn/kr [21];

VI — wypun 3i 3amogensoBaHum AIT (n = 7), skum
Ha 14-, 17-n, 20-n, 23-in Ta 26-n OHIi eKcnepuMeHTy
B/M BBogunu KC-MCK y nosi 0,6 mn/kr [22, 23].

Ha 14-n peHb ekcnepumeHTy Bigbupanu 3pasku
BEHO3HOI KpoBi, @ Ha 28-My 000y ekcnepumeHTy TBapuH
BMBOOMMM 3 €KCMEPUMEHTY LUMSIXOM LiepBikanbHoi guc-
nokauii nig iHranauinHum CHCI3 «payLL-HapKo3oM»
Ta Bigbupanu 3pasku 3MilaHoi (BEHO3HOi Ta apTe-
pianbHoi) KpoBi.

BwmicT T3 (3aranbHui Ta BinbHUI) Ta T4 (3aranbHuii
Ta BIiMbHUA) BU3Ha4YanNW iMyHO(PEPMEHTHUM METOLOM
3a [JOMOMOrow CcTaHAapTHMX HabopiB Anst  iMyHo-
depmeHTHOro aHanisy (Human GmbH, HimeuyunHa) Ta
BMpaxanu y HMorfb /n (3aranbHui), NkMonb/n (BiNbHWNR).

CratucTnyHy o6pobKy opepxaHux pesynbsraTiB npo-
BEEHO 3 BWKOPUCTAHHAM MpPUKNagHOi mporpamuv ans
pobotn 3 enekTpoHHMMM Tabnuusamm «Microsoft Office
Excel» 2010. OuiHky xapakTepy po3noginy BenuyuH
Yy KOXHi rpyni BMBIpKOBOI CyKymHOCTI MNpoBOAWMMU
3 BukopuctaHHam W-kputepito Lanipo—Binka (Shapiro—
Wilk test, n < 50). OgHopigHicTb gucnepcin BU3Ha4Yanu
3a kputepiem JleBeHa (Levene’s test). Ona ouiHKM
3HaYyLWOCTi BUSABNEHUX BiOMIHHOCTEN OOCHIAXYBaHUX
NMoKasHWKIB 3a Pi3HUX YMOB €EKCMEePUMEHTY NpoBOAUNU
CTaTUCTUYHUIA aHani3 3 BUKOPUCTAHHAM NapameTpuyHUX
abo HenapamMeTpUYHUX KpUTEpIiB.

Mpn HopmanbHOMY pO3NOAini He3aneXHUX BenuyuH
BIOMIHHOCTI MiX rpynamu Bu3Ha4yanu nonapHo 3a t-kpu-
Tepiem CtblogeHTa. OTpuMaHi 3Ha4YeHHs1 nopiBHIOBaNM
3 KpUTMYHUMWM npu  piBHI BiporigHocTi Buwe 95,0%
(p <0,05), Buwe 99,0% (p < 0,01), BuLe 99,5% (p < 0,005)
Ta Buwe 99,9% (p < 0,001) Ta pobunm BMCHOBOK NpO
MMOBIpHICTb Moxunbku. Lindposi aaHi y pasi Hopmanb-
HOro po3noAiny BenuuuH HasedeHi y sumaAgi «M £ m»
(M = SE), ne M — cepenHe apuMeTU4He 3HaYeHHs,
m (SE) — craHpgapTHa noxubka cepenHboOro apud-
meTuyHoro abo M (95% [Al: 5% — 95%), ne 95% [Al: —
95% posipuuii iHTepean (Confidence interval — CI).
[Onsa rpadgiyHoro nogaHHs AaHux obpaHo Adiarpamu
po3maxy (box-and-whiskers diagram — «wyxnsgosi»
Jiarpamu 3 «Bycamu») [24].

y posi

PE3YABTATU TA TX OBFOBOPEHHS

MpoBegeHe pocnigkeHHA nokas3ano, WO Ha Thi
po3suTKy AIT y wwypiB Ha 28-1 OeHb EeKCMepuMeHTYy
crnocTepiranocst cratnctnyHo BiporigHe (p < 0,001) 3poc-
TaHHSA piBHA 3aranbHOro T3 Ha 72,0% y KOHTPOMbHIW rpyni
(wypn 3 AIT 6e3 nikyBaHHS), MOPIBHAHO 3 iHTAKTHUMMU
wypamu (tabn. 1). PiBeHb 3aranbHOro T3 y KOHTPOMbHIl
rpyni craHosuB 3,1 + 0,15 (95% Al: 2,8-3,4) Hmonb/n,
WO 3HAYHO NnepeBuLLYE piBEHb T3 B iHTAKTHWUX LLypiB
(1,8 £ 0,11 (95% [AI: 1,6-2,0) Hmonb/n).

Ha Ttni npoBegeHHs Tepanii cnocTtepiranacb pisHa
BMPAa3HICTb BNAMBY AOCHiIAXYyBaHWX NpenaparTiB Ha piBeHb

of 0.01 mg/kg daily from the 17th to the 26th day of the
experiment (a total of 14 administrations) [17];

IV — rats with modeled AIT (n = 7), who received
cryosupernatant of placenta (CEP) intramuscularly at
a dose of 2.5 ml/kg on days 14, 17, 20, 23, and 26
of the experiment [20];

V — rats with modeled AIT (n = 7), who received
cryosupernatant of spleen (CES) intramuscularly
at a dose of 5.0 ml/kg on days 14, 17, 20, 23, and 26
of the experiment [21];

VI — rats with modeled AIT (n = 7), who received
conditioned medium from mesenchymal stem cells
(MSC-CM) intramuscularly at a dose of 0.6 mi/kg on
days 14, 17, 20, 23, and 26 of the experiment [22, 23].

On the 14th day of the experiment, venous blood
samples were collected, and on the 28th day, the
animals were euthanized via cervical dislocation under
inhalation anesthesia with CHCI, «Raush-narcosis» and
mixed (venous and arterial) blood samples were taken.

The levels of T3 (total and free) and T4 (total and free)
were measured using an enzyme-linked immunosorbent
assay (ELISA) with standard kits for immunoassay
(Human GmbH, Germany), and the results were
expressed in nmol/l (total) and pmol/l (free).

Statistical processing of the obtained results was
performed using the applied software for working with
electronic spreadsheets «Microsoft Office Excel» 2010.
The distribution of values in each group was evaluated
using the Shapiro-Wilk test (for n < 50). Homogeneity of
variances was assessed using Levene’s test. To evaluate
the significance of differences in the investigated
parameters under different experimental conditions,
statistical analysis was conducted using parametric or
non-parametric tests. For normally distributed inde-
pendent values, differences between groups were
determined pairwise using the Student's t-test.
The obtained values were compared with critical values
at significance levels above 95.0% (p < 0.05), above
99.0% (p < 0.01), above 99.5% (p < 0.005), and above
99.9% (p < 0.001), and conclusions were drawn about
the probability of error. Numerical data for normally
distributed values are presented as «M + m» (M + SE),
where M is the arithmetic mean, m (SE) is the standard
error of the mean, or M (95% CI: 5% — 95%), where
95% CIl represents the 95% confidence interval.
For graphical representation of the data, box-and-
whiskers diagrams were chosen [24].

RESULTS AND DISCUSSION

The study showed that by the 28th day of the
experiment, during the development of AIT in rats, there
was a statistically significant (p < 0.001) increase in total
T3 levels by 72.0% in the control group (rats with AIT
without treatment) compared to the intact rats (Table 1).
The total T3 level in the control group was 3.1 + 0.15
(95% CI: 2.8-3.4) nmol/l, which was significantly higher
than the level in the intact rats (1.8 + 0.11 (95% ClI:
1.6—2.0) nmolll).

During therapy, the effect of the studied agents
on total T3 levels varied. In the group of rats receiving
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3araneHoro T3. Tak, y rpyni wypiB, €Ki oTpumyBanu
L-TnpokcuH, piBeHb 3aranbHoro T3 crtaHosus 3,2 + 0,13
(95% Al: 3,0-3,5) HMonb/n, Wo He Bigpi3Hanocs craTuc-
TUYHO Bif KOHTponbHOI rpynu (p = 0,5). MNpoTe Ha Tni BBe-
neHHs KEM piBeHb 3aranbHoro T3 3Hu3auBes Ha 19,1%
(p=0,01)icraHoBuB 2,5+ 0,14 (95% [I: 2,2—2,8) HMonb/nN,
LLIO € CTAaTUCTMYHO BIipOriAHMM MOPIBHSIHO 3 NOKa3HUKaMu
TBApWH KOHTPOMbHOI rpynu. Y LWwypiB, SIKUM BBOAMMM
KEC ta KC-MCK Takox cnocrepiranocsi 3H/MXeHHs1 piBHS
3araneHoro T3: Ha Tni BBeaeHHs KEC piBeHb T3 3HM3NBCS
Ha13,5%(p=0,06),002,7%0,14(95%[l:2,4—2,9)Hmonb/n,
a Ha Tni BBegeHHsa KC-MCK uei nokasHuK 3HM3UBCS Ha
36,6% (p<0,001)—p02,0+0,14 (95% AI: 1,7-2,2) Hmonb/n.

L-thyroxine, the total T3 level was 3.2 + 0.13 (95% ClI:
3.0-3.5) nmol/l, which did not statistically differ from
the control group (p = 0.5). However, after administering
CEP, the total T3 level decreased by 19.1% (p = 0.01)
to 2.5 £ 0.14 (95% CI: 2.2-2.8) nmol/l, which was statisti-
cally significantly lower compared to the control group.
In rats receiving CES and MSC-CM, a decrease in total
T3 levels was also observed: with CES administration,
the T3 level decreased by 13.5% (p = 0.06) to 2.7 £ 0.14
(95% ClI: 2.4-2.9) nmol/l, while with MSC-CM adminis-
tration, this level decreased by 36.6% (p < 0.001) to
2.0£0.14 (95% CI: 1.7-2.2) nmol/l.

Ta6nuus 1. Bnnue kpioekctpakTy nnaueHTn (KEIM), kpioekcTtpakty cenesiHku (KEC),
KOHAWLIOHOBAHOIO cepeaoBuLLia Me3eHximanbHUx ctoBGypoBux knitnH (KC-MCK) Ta neBOTUPOKCUHY Ha piBEHb TPUMOATUPOHIHY (T3)
y CMpOBATLi KPOBI LWYypiB 3 ayToiMyHHUM TupeoiguTom (AIT) Ha 28-1 aeHb ekcnepumeHTy (M £ m (95% [l), n = 42)

Table 1. The effect of cryoextract of placenta (CEP), cryoextract of spleen (CES), conditioned medium

of mesenchymal stem cells (MSC-CM), and levothyroxine on the level of triiodothyronine (T3)

in the serum of rats with autoimmune thyroiditis (AIT) on the 28th day of the experiment (M + m (95% CI), n = 42)

Jocnimxysanui YmoBu ekcrnepumeHTy / Conditions of the experiment
NOKa3HUK, I (1) rpyna Il (2) rpyna I (3) rpyna IV (4) rpyna V (5) rpyna VI (6) rpyna
oavHML Group | (1) Group Il (2) Group Il (3) Group IV (4) Group V (5) Group VI (6)
B/MIpPIOBaHHS KoHTponb (AIT
The studied IuTakTHi wypn | 6es nikysaHHs) | AIT+ L-TMpokcuH AlT+ KEN ﬁgi EE(I'I: AIXTTE(}Z’;/IHC S
parameter, units Intact rats Control (AIT | AIT + L-thyroxine AIT + CEP AIT + CES AIT + MSC-CM
of measurement without treatment)

n 7 7 7 7 7 7
3aranbHun 1,8+0,11 3,1+0,15 3,2+0,13 2,5+0,14 2,7+0,14 2,0£0,14
TpuioaTUpoHiH, | (95% AI/Cl: (95% Al/Cl: (95% Al/Cl: (95% Ol/Cl: (95% Al/Cl: (95% [l/Cl:
HMOMb/N 1,6-2,0) 2,8-3,4) 3,0-3,5) 2,2-2,8) 2,4-2,9) 1,7-2,2)

Total triiodo- p,<0,001 [72,0%] | p,=0,5 [4,7%] p,=0,01[19,1%] [p,=0,06[13,5%] [p,<0,001 [36,6%]
thyronine, nmol/L p,=0,002 [22,7%] | p,=0,012 [19,2%] | p.<0,001 [39,1%]
BinbHuin 3,3+0,16 7,7+0,22 5,4+0,14 4,0£0,19 5,0+0,15 4,7+0,22
TPUMOATUPOHIH, | (95% AI/CI: (95% Al/ClI: (95% Al/Cl: (95% Al/CI: (95% Jl/ClI: (95% Ll/Cl:
NKMonb/n 3,0-3,6) 7,3-8,2) 5,1-5,7) 3,6-4.,4) 4,8-5,3) 4,3-5,2)

Free triiodo- p,<0,001 p,<0,001 [30,3%] | p,<0,001 [48,5%] | p,<0,001 [34,9%] | p,<0,001 [38,7%]
thyronine, pmol/L [133,6%] p.<0,001 [26,2%] | p,=0,1 [6,6%] p,=0,028 [12,2%]

lMpumimku:

p1 — piBeHb CTAaTUCTUYHOI BiPOriAHOCTI PO3BIKHOCTI MOKA3HWKIB;

[%] — 3Ha4YeHHs1 pO3BiKHOCTEN NOKa3HMKIB Yy BiACOTKaX;

IHoekcamu 1, 2, 3 BKazaHO HOMEP rpynu, 3 MOKa3HWKaMM sIKOi NPOBEAEHO MOPIBHSAHHS.

Notes:

p1 — the level of statistical significance of the differences in indicators;

[%] — the percentage value of the differences in the indicators;

The indices 1, 2, 3 indicate the group number with which the comparison of indicators was made.

3rigHO 3 oTpuMaHMMK pesyrnsTatamu, Hanbinbw Bu-
pasHe 3HWKEHHS piBHA 3aranbHoro T3 Bigbynock y rpyni
wypiB, ski orpumyBanm KC-MCK, wo cBiguntb npo
MOXTIMBUIA MOTYXXHUA KOpUryBanbHUN edekT Lboro npe-
naparty Ha ropMoHanbHuUn oH y wypis 3 AlT.

Lllono piBHA BinbHOro T3, TO BiH TakoX 3a3HaB
CYTTEBMX 3MiH B aHarsoriyHMX yMOBax €EKCMEpPUMEHTY.
Y WypiB KOHTPOSbHOI rpynu piBeHb BinbHoro T3 gocsr
7,7 £ 0,22 (95% Al: 7,3-8,2) nkmonk/n, wo Ha 133,6%
nepeBuLLyBasno piBeHb BINbHOTO T3 B iHTAKTHUX LWypiB
(3,3 £ 0,16 (95% [Al: 3,0-3,6) nkmonb/n). MNpn uboMy
BBeAeHHA L-TupokcuHy wwypam 3 AIT npusseno Ao
3HWKEHHs piBHA BinbHoro T3 Ha 30,3% (p < 0,001), go
5,4 £ 0,14 (95% [l: 5,1-5,7) nkmonb/n. Y rpynax TBapwH,
skum Beogunu KEIM ta KEC, piBeHb BinbHoro T3 Takox
3HU3MBCSA, X04a uen edekT OyB MEHLU BUPA3HUM, HiX Y
rpyni TBapuH 3 AlT, skum BBOAWAM L-TUPOKCKH (Tabn. 1).

3okpema, Ha Tni BBeaeHHsA KEIM piBeHb BinbHOro T3
3Hu3MBCA Ha 48,5% (p < 0,001) Ta crtaHoBuB 4,0 £ 0,19

According to the obtained results, the most significant
decrease in total T3 levels occurred in the group of
rats receiving MSC-CM, which suggests a potentially
powerful corrective effect of this agent on the hormonal
background in rats with AIT.

Regarding free T3 levels, significant changes were
also observed under similar experimental conditions.
In the control group, the free T3 level reached 7.7 + 0.22
(95% CI: 7.3-8.2) pmol/l, which was 133.6% higher
than the level of free T3 in intact rats (3.3 £ 0.16 (95% CI:
3.0-3.6) pmol/l). Administration of L-thyroxine to rats with
AIT led to a 30.3% reduction in free T3 levels (p < 0.001)
to 5.4 + 0.14 (95% CI: 5.1-5.7) pmol/l. In the groups
of rats receiving CEP and CES, free T3 levels also
decreased, although this effect was less pronounced
than in the group receiving L-thyroxine (see Table 1).

In particular, after administering CEP, the free T3
level decreased by 48.5% (p < 0.001) to 4.0 £ 0.19
(95% CI: 3.6—4.4) pmol/l, while after CES administration,
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(95% [Al: 3,6-4,4) nkmonb/n, a Ha Tni BBeaeHHss KEC
piBeHb BinbHoro T3 craHoBuB 5,0 + 0,15 (95% Ql:
4,8-5,3) nkmonb/n, wo 6yno Hwk4ye Ha 34,9% (p < 0,001)
BiJHOCHO MOKa3HUKIB LLypiB KOHTponbHoi rpynu (AIT 6e3
nikyBaHHs). BeegeHHa KC-MCK Texx npu3sBeno o 3Hu-
XEHHs1 piBHS BinbHOro T3 go 4,7 + 0,22 (95% AOl: 4,3—
5,2) nkmonb/n, wo Ha 38,7% cTaTUCTMYHO BiporigHO
(p < 0,001) 6yno HWx4e 3a MOKa3HWKM LLYPIB KOHTPOMbHOT
rpynu (gue. Tabn. 1).

TakMMm 4nHOM, OaHi OOChigpKEeHHs cBigYaTb npo Te,
Lo BBeAEHHSN sk pedbepeHc-npenapaty L-TUpokcuHy, Tak
i KEM, KEC Ta KC-MCK, mae cyTTeBuiA BNNNB Ha pPiBEHb
T3 y cupoBatui kposi wypie 3 AlT, 3okpema BuUSIBNEHO
BMpaA3HE 3HWMXKEHHSI PiBHA 3arafibHOro Ta BiflbHOro T3
Ha Tni NikyBaHHsl. 3HWXKEHHs1 piBHA T3 Ha Tni BBeOEHHSA
KC-MCK BusiBunocs HanbinbLl 3Ha4vyLLyMM, IO CBiOYUTb
Npo MOXMKMBI MeXaHiaMu KOoro nikyBasnbHOI edekTuB-
HocTi y TBapuH 3 AlT.

3a pesynbratamu LOCNIMKEHHS PiBHSA 3aranbHOro
Ta BiNbHOro T3 BCTAaHOBNEHO, WO Ha 28-11 AeHb ekcnepu-
MeHTy y wypiB 3 AlT BigMiYeHO CTaTUCTUYHO BiporigHe
(p = 0,03) 3HWXEHHSA CNIBBIOHOLUEHHSI 3aranbHOro A0
BinbHOro T3 Ha 27,4% y KoHTponbHin rpyni (AIT 6e3 niky-
BaHHS), MOPIBHAHO 3 iHTAKTHUMKM wWypamu. Lle cBigunTb
npo nopyLueHHs dyHkuii L3 B ymosax AT, sike nposie-
NAETLCA B 3HWKEHHI JOCTYMHOCTI BinbHoro T3 (puc. 1).

the free T3 level was 5.0 £ 0.15 (95% CI: 4.8-5.3) pmol/l,
which was 34.9% lower (p < 0.001) compared to the
control group (AIT without treatment). Administration
of MSC-CM also led to a decrease in free T3 levels
to 4.7 + 0.22 (95% CI: 4.3-5.2) pmol/l, which was
statistically significantly (p < 0.001) 38.7% lower than
the levels in the control group (see Table 1).

Thus, the study results confirm that the administra-
tion of L-thyroxine, as well as CEP, CES, and MSC-CM,
has a significant impact on the levels of T3 in the serum
of rats with AIT, leading to a noticeable decrease in
both total and free T3 levels. The most pronounced
decrease in T3 levels was observed in the MSC-CM
group, suggesting its potential therapeutic effectiveness
in animals with AIT.

Additionally, it was established that by the 28th day
of the experiment, in the control group of rats with AlT,
there was a statistically significant (p = 0.03) reduction
of 27.4% in the ratio of total to free T3 compared to
intact rats. This indicates a dysfunction of the
thyroid gland under AIT conditions, manifested in the r
educed availability of free T3 (Fig. 1).

I

T3 zaranbHWi | T3 BiNBHWA Total T3 / Free T3
08 [ e e e s
=
g 0.7 -|- =
. ]
=07 — — e — — ]— - — —————— —
2 0,63
c 0.6 T ﬂ,ED 1 _I . -
0,55 SE3
A
0,5 ereeanen e eensennen e = e e
3 1 [
205 p— — — --T-—'- — e — - — —
r N | 0,42
5 04 040 |
§ 0.4 p— SR I ——— — - — — —l—
0, e e e e e e e e s s e e
IHTaKTH Konrpons | AlT=L- AIT+KEMN! AIT+KEC/ AIT+KC-
wWypH / Intact Contral (AIT) TWpoKcHM | L-  CEP CES MCK | MSC-
rats thyroxine CM

Puc. 1. Bnnus kpioekctpakty nnaueHtu (KEM), kpioekcTpakty cenesiHku (KEC),
KOHAWLOHOBaHOro cepeaoBuLLa Me3eHximanbHnx ctoBoypoBmx knitnH (KC-MCK) Ta neBoTUpOKCUHY
Ha CMiBBIAHOLLEHHS 3aranbHOro Ta BiflbHOro TPUROATUPOHIHY Y LwypiB 3 AIT
Fig. 1. Effect of cryoextract of placenta (CEP), cryoextract of spleen (CES), conditioned medium
of mesenchymal stem cells (MSC-CM), and levothyroxine on the ratio of total to free triiodothyronine in rats with AIT

TMpumimku:
1. Po3nogin BenuymH KOXHOI rpynu BUBIPKOBOT CyKYMHOCTI
HOpPMarbHUIA.
2. bokcu BKNOYaoTb 3HAYEHHSA CTaHAAPTHOI NOXMBKK
cepeaHbOro apudMETUYHOrO, BepTUKanbHi NiHii
3a Mexamu 6okcis — 95% foBipuuii iHTepsarn.
3. NlopusoHTanbHa niHis BcepeanHi 6okey —
cepenHe apudMeTUYHE 3HaYEHHS.
e — p < 0,05 BiAHOCHO NOKA3HUKIB IHTAKTHUX LLYPIB;
m — p < 0,05 BigHOCHO nokasHukiB wypis 3 AIT
(kOHTpOnbHa rpyna);
A — p < 0,05 BigHOCHO noka3HukiB LwypiB 3 AlT,
AKUM BBOAUIMN L-TUPOKCUH.

Notes:
1. The distribution of values within each group follows
a normal distribution.
2. The boxes include the values for the standard error
of the mean, and the vertical lines outside the boxes
represent the 95% confidence interval.
3. The horizontal line inside the box represents
the mean value.
e — p < 0.05 compared to intact rats.
m — p < 0.05 compared to rats with AIT (control group).
A —p <0.05 compared to rats with AIT treated
with L-thyroxine.

OpuwuriHanbHi 4oCnigpKeHHSs

527

Original research



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.

Cepis Megmumna. 2024. T. 32. Ne 4(51). C. 521-534
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2024;32(4(51)):521-534

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

Y rpyni wypiB, Skum OyB BBeOEHWMA L-TUPOKCUH,
cniBBiAHOLWEHHA 3aranbHoro T3 go BinbHoro T3 nigsu-
wmnocb Ha 49,7% (p < 0,001) BiZHOCHO NOKa3HMKIB TBa-
PUH KOHTPOSbHOI rpynu, WO CBig4YMTL NPO HOopMani3adito
piBHs ropmoHiB L3 npu BMKOPUCTAHHI CUHTETMYHOIO
aHanora TMPeOoiAHOro rOPMOHY.

Ha Tni 3actocyBaHHs KEI cnoctepiranocs nigsu-
LLeHHs cniBBigHOLWEHHA 3aranbHoro T3 ao BinbHoro T3
Ha 57,2% (p = 0,03) BigHOCHO MOKa3HWKIB LUYPIB KOHT-
ponbHoi rpynu. 3acTtocyBaHHa KEC Takox npueeno go
3pOCTaHHSA aHanoriYHoro nokasHuka Ha 32,2% (p = 0,007),
ane edekt OyB 3HAYHO MEHLU BUPAXKEHWI, NOPIBHAHO 3
L-tnpokcmHom Ta KEI.

Lypi, siki oTpumyBanu KC-MCK, nokasanu TeHaeHLUito
[0 nNigBULLEHHS CniBBiAHOLWEHHA 3aranbHoro T3 Ao
BinbHoro T3 nuwe Ha 5,5% (p = 0,7), WO € HaMeHLWNM
pesynstatoM cepen AOCHifKXyBaHUX GioTeXHOMOorivYHnX
npenapatis Ta Ha 32,9% CTAaTUCTUYHO BIpOrigHO
(p = 0,007) noctynanucb 3a 34aTHICTIO BigHOBMNOBATU
CniBBIgHOLIEHHS 3aranbHOro Ao BinbHoro T3 pedepeHc-
npenapary L-TupokcuHy (ams. puc. 1).

OocnipxenHss Bnnuy KEIM, KEC, KC-MCK Ta
L-TupokcuHy Ha piBeHb T4 y cupoBartui kposi wypis 3 AlT
Ha 28- OeHb eKcnepuMeHTy mnokasano CTaTUCTUYHO
3Hauyli 3MiHW B piBHi 3aranbHOro Ta BifnbHOro T4.
Tak, Ha Tni po3suTky AlT y WypiB cnoctepiranocs nigsu-
LLeHHs piBHA 3aranbHoro T4 Ha 51,7% (p < 0,001), wo
CBigYMTb Mpo po3BUTOK AaucbanaHcy B poboti LS.
Y wypis, Wo oTpumyBanu L-TUPOKCWUH, piBeHb 3aranb-
Horo T4 6yB 98,0 + 2,2 (95% [l: 93,6-102,4) Hmonb/n
(Tabn. 2).

In the rats treated with L-thyroxine, the ratio of total
to free T3 increased by 49.7% (p < 0.001), indicating
the normalization of thyroid hormone levels with the use
of the synthetic thyroid hormone analogue.

In the CEP-treated group, the ratio of total to free T3
increased by 57.2% (p = 0.03) compared to the control
group, while CES administration resulted in a 32.2%
(p = 0.007) increase in this ratio, though the effect was
less pronounced than with L-thyroxine and CEP.
Rats treated with MSC-CM showed only a modest
increase in this ratio of 5.5% (p = 0.7), which was the
smallest result among the tested biological products,
and they were 32.9% statistically significantly (p = 0.007)
less effective in restoring the total to free T3 ratio
compared to the L-thyroxine group.

These results highlight the importance of selecting
the appropriate treatment for correcting thyroid dys-
function in AIT, particularly the potential use of CEP
and CES in the therapy of this condition.

The study on the effects of CEP, CES, MSC-CM,
and L-thyroxine on the T4 levels in the serum of rats
with AIT on the 28th day of the experiment revealed
statistically significant changes in both total and free
T4 levels. In particular, the development of AIT in rats
was associated with a 51.7% increase (p < 0.001)
in total T4 levels, indicating the development of thyroid
gland dysfunction. In rats receiving L-thyroxine, the
total T4 level was 98.0 + 2.2 (95% CI: 93.6—-102.4) nmol/L
(Table 2).

Ta6nuus 2. Bnnue KEM, KEC, KC-MCK Ta L-TMpOKCWHY Ha CriBBiAHOLLEHHS 3aranbHoro Ao BinlbHOro TUPOKCUHY (T4)
y CMpoBaTLi KpPOBi LWypiB 3 ayToiMyHHUM TupeoiguToMm (AIT) Ha 28-n aeHb ekcnepumeHTy (M £ m (95% [I), n = 42)
Table 2. The effect of cryoextract of placenta (CEP), cryoextract of spleen (CES), conditioned medium
of mesenchymal stem cells (CMS-CM), and levothyroxine on the ratio of total to free thyroxine (T4)
in the serum of rats with autoimmune thyroiditis (AIT) on the 28th day of the experiment (M £ m (95% CI), n = 42)

HocnigxysaHumn YmoBu ekcnepumeHTy / Conditions of the experiment
NoKasHWK, I (1) rpyna Il (2) rpyna Il (3) rpyna IV (4) rpyna V (5) rpyna VI (6) rpyna
oauHuL Group | (1) Group Il (2) Group Il (3) Group IV (4) Group V (5) Group VI (6)
BUMIpIOBaHHS KoHTponb (AIT
The studied IHTakTHi Wypyn | 6es nikysaHHsa) | AlIT+ L-TMpoKcuH AT+ KEM Q:Lt Egﬁ AIXFI.EC;ZEAI_CI:K
parameter, units Intact rats Control (AIT | AIT + L-thyroxine AIT + CEP AIT + CES AIT + MSC-CM
of measurement without treatment)

n 7 7 7 7 7 7
BaranbHui 66,3+1,6 100,6+2,4 98,0+2,2 78,4+2,0 99,6+2,3 81,7+2,3
TUPOKCWH, (95% Al/Cl: (95% [l/ClI: (95% Al/Cl: (95% Al/CI: (95% Jl/ClI: (95% Al/Cl:
HMOMb/N 63,2-69,4) 95,9-105,3) 93,6-102,4) 74,5-82,3) 95,0-104,1) 77,2-86,2)

Total thyroxine, p,<0,001 [51,7%] | p,=0,4 [2,6%] p,<0,001 [22,0%] | p,=0,7 [1,0%] p,<0,001 [18,8%]
nmol/L p.<0,001 [20,0%] | p.=0,6 [1,5%] p.<0,001 [16,6%]
BinbHuii 8,7+0,6 24,6+1,2 17,021,1 16,7+1,3 19,940,5 12,4+0,8
TUPOKCWH, (95% Ll/Cl: (95% Al/ClI: (95% Ll/Cl: (95% [l/Cl: (95% [l/CI: (95% Al/CI:
MKMOMb/N 7,5-9,9) 22,2-26,9) 14,9-19,1) 14,2-19,3) 18,9-20,9) 11,0-13,9)

Free thyroxine, p,<0,001[182,0%] | p,<0,001 [30,8%] | p,<0,001 [32,0%] | p,=0,003 [19,2%] | p,<0,001 [49,4%]
pmol/L p.<0,9 [1,7%] p,=0,03 [16,8%] [p.=0,004 [26,9%]

lMpumimku:

p1 — piBeHb CTAaTUCTUYHOI BIPOriAHOCTI PO3BIKHOCTI MOKA3HWKIB;
[%] — 3Ha4YeHHs1 pO3BiXHOCTEN NOKa3HMKIB Yy BiACOTKaX;
IHaekcamu 1, 2, 3 BKazaHO HOMePp rpynu, 3 NOKasHWKaMM sIKOi NPOBEAEHO MOPIBHSHHS.

Notes:

p1 — the level of statistical significance of the differences in indicators;
[%] — the percentage value of the differences in the indicators;
The indices 1, 2, 3 indicate the group number with which the comparison of indicators was made.

Y rpynax, wo otpumysanu KEI, KEC ta KC-MCK,
BiJ3HA4YaBCsa 3HAYHO HWXKYMI piBEHb 3aranbHoOro T4, Hixk

In the groups treated with CEP, CES, and MSC-CM,
the total T4 levels were significantly lower than in the
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y rpyni wypis 3 AlT 6e3 nikyBaHHsi, ogHak 6yB BULLMM,
HiXX y IHTaKTHUX TBapuH. Tak, Ha Tni BBeaeHHs KEI piBeHb
T4 crtaHoBuB 78,4 + 2,0 (95% [l: 74,5-82,3) Hmonb/m,
WO BKasye Ha MOMIpHe KopuryBaHHs piBHA T4, ogHak
3anuwanocs aesike nopyleHHs dyHkuii LL3.

LLlogo BinbHOro T4, TO BCTAHOBNEHO, LU0 Ha TNi po3-
BuUTKY AlT cnocTtepiranocs 3HavyHe nigBULLEHHS NOTO PiBHA
Ha 182,0% (p < 0,001), y MOpiBHSAHHI 3 aHanoriYHummn
nokasHvkamm B iHTaKTHUX WypiB. BinbHuin T4 y cuposarui
kpoBi wypiB 3 AIT 6e3 nikyBaHHsi cknagas 24,6 + 1,2
(95% [Al: 22,2-26,9) nkmonb/n, WO CBiAYNTbL NPO Mopy-
WeHHA MeTaboniaMy TMPEeoiAHUX rOpMOHIB. 3acTocyBaH-
Hsi L-TMpOKCWHY Npu3Beno A0 CTaTUCTMYHO BipOrigHOro
3HWXKEHHA piBHs BinbHoro T4 Ha 30,8% (p < 0,001)
BiJHOCHO MOKa3HMWKiB HenikoBaHuMX LWypiB 3 AlT, Wwo Bkasye
Ha 3g0aTHICTb 40 HopMani3adii piBHA BKa3aHOro ropMOHY.

Y wypis, wo otpumysanu KEI, piBeHb BinbHoro T4
ctaHoBuB 16,7+1,3 (95% [Al: 14,2—-19,3) nkmone/n, wo
BKa3ye Ha 4acTKOBY HOpmarisauilo LbOro MoKasHuka,
OfHaK 3anuuanocb BIiAXWMNEHHA Big HopMu. Y rpyni,
wo otpumysana KEC, piseHb BinbHoro T4 6ys 19,9 + 0,5
(95% Al: 18,9—20,9) nkmonb/n, Lo TakoX Nokadye MeHLU
BMpa3Hy TEHAEHUIl0 [0 3HWKEHHS LbOro MOoKa3HuKa,
MOPIBHSAHO 3 IPYMo TBapWH, SIKUM BBOAWMU L-TUPOKCUH.
Ha tni BBegeHHss KC-MCK piBeHb BinbHoro T4 y wypis
3 AIT cknapas 12,4 + 0,8 (95% Al: 11,0-13,9) nkmonb/n,
Lo BKa3ye Ha HanBMpasHille 3HWKEeHHs piBHA T4, nopis-
HSIHO 3 iHLUIMMW NigxodaMun A0 MikyBaHHs (ame. Tabn. 2).

TakvM YMHOM, pe3ynbTaTh OOCNIMKEHHS NiATBEPAXY-
I0Tb, WO BMKOPUCTaHHS GionoriyHnx npenapartiB, Takux
sk KEM, KEC ta KC-MCK, npuBoanTb 0O KOPWUryBaHHsi
piBHA T4. Tak, HavBMpasHille 3HWKEHHSA PiBHA 3ararb-
Horo T4 y wypis 3 AlT BigmivyeHe Ha Tni BBegeHHs KEIT,
a HanBMpa3sHille 3HMKEHHS pPiBHS BinNbHOro T4 BigMivyeHo
Ha Tni BBegeHHA KC-MCK - BignosigHo Ha 22,0%
(p < 0,001) Ta 494% (p < 0,001), wo Ha 20,0%
(p < 0,001) Ta Ha 26,9% (p = 0,004) 6yno Hux4e
3a nigBULLEHI aHanoriyHi MnokasHuvku Yy rpyni LWwypis,
SIKUM BBOAMUNMU L-TMPOKCHUH.

Ouinka Bnnuey KEM, KEC, KC-MCK Ta L-TMpOKCuHy
Ha cniBBIAHOLUIEHHS 3aranbHOro 4o BinbHOro T4 y cupo-
BaTui kpoBi wWypiB 3 AIT Ha 28- OeHb ekcnepumeHTy
BMSIBUNA 3HaYHi 3MiHW y [OCHi[XYBaHUX MOKa3HMKaXx.
CniBBigHOLWeEHHA 3aranbHOro Ao BinbHOro T4 € Baxnu-
BMM MOKA3HMKOM, L0 Bijobpaxae epeKkTUBHICTb NepeTBo-
peHHs T4 B opraHiami Ta Moro 4OCTYMHICTb ANSA TKaHWH.

Y wypie 3 AIT 6e3 nikyBaHHs CMiBBiAHOLUEHHS 3a-
ranbHoro Ao BinbHoro T4 ctaHosuno 4,2 + 0,3 (95% [Al:
3,6—4,7) Hmonb/nkMonb, Wo Ha 47,3% 6yno meHLue nopis-
HAHO 3 MOKasHMKaMW iHTaKTHUX wWwypis (p < 0,001).
Lle cBigunTb Npo 3HayHe nopyllieHHs meTaboniamy T4
B ymoBax AlT, wo Moxe GyTn NoB’si3aHO 3 NOPYLUEHHAM
3B’A3KY MiX 3aranbHuUM i BinbHUM T4 (puc. 2).

3acTocyBaHHs L-TupokcuHy y wypis 3 AlT npusseno
[0 CTaTUCTMYHO BIpOrigHOro MigBULLEHHST CMiBBIOHOLLEH-
Hs1 3aranbHoro Ao BinbHoro T4 Ha 42,1% (p = 0,005), wo
BKa3ye Ha e(peKTUBHICTb LbOro npenapary y BiaAHOBMEHHi
dyHkuii W3 Ta Hopmanisauii ropMoHanbHUX NMOKa3HUKIB.
CniBBigHOLWEHHA 3aranbHOro Ao BinbHoro T4 Ha Tni
BBeAeHHs L-TupokcuHy cknano 5,9 + 0,4 (95% Ql:
5,1-6,8) HMonb/NkmMonb, WO Habnuaunocs A0 PiBHSA iH-
TakTHMX Wwypis (7,910,7 (95% Al: 6,4-9,4) HMonb/NKMorb).
Lli pesynbTat BKa3dytoTb Ha Te, WO L-TUPOKCUH He TinbKu

untreated AIT group but still higher than in the intact
rats. Specifically, following CEP administration, the
T4 level was 78.4 + 2.0 (95% CI: 74.5-82.3) nmol/L,
indicating moderate correction of T4 levels, though
thyroid function remained partially impaired.

Regarding free T4, it was found that in the course
of AIT development, there was a significant increase of
182.0% (p < 0.001) compared to the levels in intact rats.
The free T4 in the serum of untreated AIT rats was
24.6 £ 1.2 (95% CI: 22.2-26.9) pmol/L, indicating thyroid
hormone metabolism disruption. The administration of
L-thyroxine resulted in a statistically significant decrease
in free T4 levels by 30.8% (p < 0.001) compared to
untreated AIT rats, indicating the potential for normalizing
this hormone level.

In rats receiving CEP, the free T4 level was 16.7 + 1.3
(95% CI: 14.2-19.3) pmol/L, indicating partial normali-
zation of this parameter, although some deviation from
the norm persisted. In the CES group, the free T4
level was 19.9 + 0.5 (95% CI: 18.9-20.9) pmolL,
showing a less pronounced trend of reduction compared
to the L-thyroxine-treated group. In rats receiving
MSC-CM, the free T4 level was 12.4 + 0.8 (95% CI:
11.0-13.9) pmol/L, demonstrating the most pronoun-
ced decrease in free T4 levels compared to other treat-
ments (Table 2).

Thus, the results of the study confirm that the use
of biological agents such as CEP, CES, and MSC-CM
leads to the correction of T4 levels. Notably, the most
significant decrease in total T4 levels in rats with AIT
was observed with CEP administration, and the most
pronounced decrease in free T4 levels was seen
with MSC-CM administration, with reductions of 22.0%
(p < 0.001) and 49.4% (p < 0.001), respectively. These
values were 20.0% (p < 0.001) and 26.9% (p = 0.004)
lower than the elevated similar values observed in the
L-thyroxine group.

The assessment of the effects of CEP, CES,
MSC-CM, and L-thyroxine on the ratio of total to free T4
in the serum of rats with AIT on the 28th day of the
experiment showed significant changes in the studied
parameters. The ratio of total to free T4 is an important
indicator reflecting the efficiency of T4 conversion in the
body and its availability to tissues.

In untreated AIT rats, the ratio of total to free T4 was
4.2 £ 0.3 (95% CI: 3.6—4.7) nmol/pmol, which was 47.3%
lower compared to intact rats (p < 0.001). This indicates
a significant disruption in T4 metabolism in the context
of AIT, which may be related to a disruption in the
relationship between total and free T4 (Fig. 2).

Administration of L-thyroxine in rats with AIT resulted
in a statistically significant increase in the ratio of total
to free T4 by 42.1% (p = 0.005), indicating the effec-
tiveness of this treatment in restoring thyroid function
and normalizing hormonal levels. The ratio of total to
free T4 in the L-thyroxine group was 5.9 + 0.4 (95% CI:
5.1-6.8) nmol/pmol, which approached the levels in
intact rats (7.9 = 0.7 (95% CI: 6.4-9.4) nmol/pmol). T
hese results suggest that L-thyroxine not only normalizes
T4 levels in the blood but also restores its optimal ratio.

Regarding the groups of animals that received the
investigated cryoextracts, some changes were observed,
although less pronounced compared to the group that
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Hopmani3sye piBeHb T4 B KpoBi, ane 1 BigHOBMOE MOro
onTuMarnbHe CrniBBigHOLIEHHS.

LWogo rpyn TBapwH, Siki oTpumyBanu AOCRiAXYyBaHi
KpioekcTpaKkTu, TO TyT cnocTepiranucs geski 3MmiHu, ogHak
MEHLLI BWUpa3sHi, NMOPIBHSAHO 3 rpynot, WO OoTpuMyBana
L-TMpOKCUH.

T4 3araneHWi | T4 BINbHWA

received L-thyroxine. Administration of CEP resulted in
a 15.8% increase in the ratio of total to free T4 (p <0.001),
indicating a partial correction of thyroid hormone meta-
bolism disturbances. The total to free T4 ratio in the
CEP group was 4.8 + 0.3 (95% CI: 4.2-5.4) nmol/pmol,
suggesting moderate recovery of thyroid function,
though still lower than the values in the intact rat group.

Total T4/ Free T4
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IHTaKTH Kowrpons | AlT=L- AIT+KEMN! AIT+KEC/! AIT +KC-
WypH / Intact Control (AIT) TWpoKcHM | L-  CEP CES MCK | MSC-
rats thyroxine CM

Puc. 2. Bnnue kpioekcTpakty nnaueHtu (KE), kpioekcTpakTy cenesiHku (KEC), KOHAMLIOHOBaHOIro cepeaoBuLla Me3eHXiManbHUX
ctoBbypoBux knitnH (KC-MCK) Ta neBoTMPOKCUHY Ha CMiBBiAHOLLEHHS 3aranbHOro Ta BiflbHOTO TUPOKCUHY Y wwypis 3 AlT
Fig. 2. Effect of cryoextract of placenta (CEP), cryoextract of spleen (CES), conditioned medium
of mesenchymal stem cells (CMSC), and levothyroxine on the ratio of total to free thyroxine in rats with AIT

TMpumimku:
1. Posnogin BenunyvH KOXHOI rpynu BUBIPKOBOi CYyKYMHOCTI
HOpMarnbHUN.
2. Bokcu BKNOYAOTb 3HAYEHHSA CTaHAAPTHOI NOXMOKM
cepenHbOro apudMETUYHOTO, BEpPTUKanbHi NiHii
3a Mexamu 6okciB — 95% fJoBipunii iHTepBarn.
3. Nlopu3soHTanbHa niHis BcepeauHi 6okey —
cepegHe apudMeTNYHE 3HAYEHHS.
e — p < 0,05 BiAHOCHO NOKA3HUKIB IHTAKTHUX LLYPIB;
m — p < 0,05 BigHOCHO MokasHukiB Lypis 3 AlT
(koHTpoOnbHa rpyna).

3actocyBaHHa KEI npueeno oo nigBuLleHHs cniB-
BiAHOLLUEHHSA 3aranbHoro Ao BinbHoro T4 Ha 15,8%
(p < 0,001), wo BinoGpaxae NeBHy KOPEKLi NopyLleHb
meTaboniamy TupokcuHy. CniBBiOHOLWEHHS 3aranbHoro
0o BinbHoro T4 y rpyni wypis, wo otpumysanu KEI,
ctaHoBuno 4,8 + 0,3 (95% [l: 4,2-5,4) HMonb/NKMOnb.
Lle cBiguntb npo nomipHe BigHOBNEHHS dyHkuii L3,
arne Bce Le HUXYe Bif MOKa3HWKIB rpynu iHTaKTHUX LLYPIB.

Y wypis, wo otpumyBann KEC, cniBBigHOLWEHHS
3aranbHoro Ao BinbHoro T4 craHosuno 5,0 £ 0,1 (95% Al:
4,7-5,3) HMonb/nkmonb, Wwo Ha 20,7% 6inbLue, NopiBHAHO
3 rpynoto AlT 6e3 nikyBaHHS, ane 3anuiianocsi MeHLUMM
32 MOKa3HWKM iHTaKTHUX TBapuH. PisHnusa Gyna cratuc-
TnyHO BiporigHoto (p = 0,016), ogHak edekT nikyBaHHS
OyB MEHLL BUPaXXEHUM, NOPIBHSHO 3 rpynoto L-TpoKcuHy.

LWlono BBegeHHa KC-MCK, To Ha Tni 3actocyBaHHs
UbOro npenaparty piBeHb ChiBBIOHOLUEHHSI 3ararnbHOro
po BinbHoro T4 craHoBuB 6,8 = 0,6 (95% Al
5,7-7,8) Hmonb/nKMonb, Wo Ha 62,3% 6inbLue, NOpPiBHAHO
3 nokasHukamu wypis 3 AIT 6e3 nikyBaHHs (p = 0,001).

Notes:
1. The distribution of values within each group of the
sample population is normal.
2. The boxes include the values of the standard error of the
mean, and the vertical lines outside the boxes represent
the 95% confidence interval.
3. The horizontal line inside the box represents
the arithmetic mean.
e — p < 0.05 compared to the values of intact rats.
m — p < 0.05 compared to the values of rats with AIT
(control group).

In the group of rats that received CES, the total to
free T4 ratio was 5.0 £ 0.1 (95% CI: 4.7-5.3) nmol/pmol,
which was 20.7% higher compared to the AIT untreated
group but still lower than the values in the intact animals.
The difference was statistically significant (p = 0.016),
although the treatment effect was less pronounced
compared to the L-thyroxine group.

Regarding the administration of MSC-CM, the total to
free T4 ratio was 6.8 + 0.6 (95% CI: 5.7-7.8) nmol/pmol,
which was 62.3% higher compared to the values in
the untreated AIT rats (p = 0.001).

Overall, these results suggest that the development
of AIT leads to a disturbance in the ratio of total to
free T4, an important indicator of thyroid dysfunction.
The use of MSC-CM in rats with AIT proved to be the
most effective in restoring the normal ratio of total
to free T4.
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3aranom, ui pesynsratv cBigyaTb, WO Ha Trni pos-
BUTKY AIT BinOyBaeTbCcsi MOpYLUEHHSI CRiBBiIgHOLIEHHS
3aranbHOro A0 BinbHOro T4, WO € BaXNUBUM NOKa3HUKOM
nopyLeHb y poborTi LLI3. 3actocyBaHHs KC-MCK y wypis
3 AIT BusiBANOCb Hambinbw egeKTUBHUM Yy BigHOB-
NEeHHi  HOpMamnbHOrO  CNIBBIGHOLIEHHSA  3aranbHOro
Ta BinbHoro T4.

BUCHOBKHU

Y npoBegeHOMYy AocCnifxeHHi Ha Tni po3sutky AlT
y LWypiB crnocTepiranocs CTaTUCTUYHO 3Hauylle nigBu-
LWeHHA piBHA 3aranbHoro T3 Ha 72,0% Yy KOHTPOMbHIN
rpyni, MNOPiBHAHO 3 iHTakTHUMK Wwypamn (p < 0,001).
JlikyBaHHS1 L-TUPOKCUMHOM He NpK3BEro A0 3HaYHMX 3MiH
y piBHi T3 (p = 0,5), Tomi gk BBegeHHa KEI, KEC
i KC-MCK cnpuunHMno 3HWXeHHS piBHS 3aranbHoro T3:
Ha 19,1%, 13,5% Ta 36,6% BignosigHO, 3 HaNGinbL
BUpasHumM edektom y rpyni 3 KC-MCK (p < 0,001).

Ha tni AIT y wypis Biabynocs 3HWXeEHHS cniBBigHO-
LeHHSA 3aranbHoro Ao BinbHoro T3 Ha 27,4% (p < 0,001),
o cBiguMTb nNpo nopyleHHsa dyHkuii LW3. JlikyBaHHA
L-tupokcmHom i KEM cnpusino 3HayHOMY NiABULLIEHHIO
uboro cniesigHolleHHs, Toai 9k KEC ta KC-MCK noka-
3anu MeHLi pesynsTaTy.

PiBeHb 3aranbHoro T4 y wypis 3 AlT 36inbwmBcs
Ha 51,7% (p < 0,001), wo Bkasye Ha MNOpPYLUEHHS
dyHkuii W3. MigBuweHnn piBeHb BinbHoro T4 y rpynax
3 AIT Ha 182,0% (p < 0,001) 6yB kopurosaHuit L-tupo-
kcnHom Ha 30,8% (p < 0,001). HamBupasHille 3HWKeHHS
piBHs 3aranbHoro T4 y wypis 3 AlT BigmiyeHe Ha Tni BBe-
aerHsa KEM, a HanBupasHile 3HWXKEHHS PiBHA BiNbHOMO
T4 BigmideHo Ha Tni BBegeHHs KC-MCK — BignosigHo
Ha 22,0% (p < 0,001) Ta 49,4% (p < 0,001), wo Ha 20,0%
(p < 0,001) Ta Ha 26,9% (p = 0,004) Gyno Hwux4e
3a NigBWLEHI aHanoriyHi NoKasHUKK y rpyni Wypis, SKUm
BBOAWMUN L-TUPOKCUH.

CniBBigHOLLEHHs1 3aranbHOro Ao BinbHoro T4 y wypis
3 AIT 6e3 nikyBaHHsi 3HM3unocs Ha 47,3% (p < 0,001),
WO niaATBEPAXYE MOpYLUEHHs MeTaboniamy. JlikyBaHHS
L-TupokcrMHOM NprBeno A0 NiABULLEHHS LbOro CriBBigHO-
WweHHa Ha 42,1% (p = 0,005), Habnwxatoun oro Ao
piBHS iHTakTHUX LWypiB. BeegeHHsa KEI, ta KEC Takox
NoKpaLLMno CniBBiOHOLLIEHHS, Xxo4a edekTn Bynu MeHL
BupaxeHumn. Ha Ttni BBegeHHa KC-MCK cnisBigHO-
LEeHHA 3aranbHoro o BinbHoro T4 y wypis 3 AlT ctaHo-
Buno 6,8 + 0,6 (95% [Al: 5,7-7,8) HMonb/nkmonb, Lo
Ha 62,3% O6yno Oinble, MOPIBHAHO 3 MOKa3HUKaMU
wypis 3 AIT 6e3 nikyBaHHs (p = 0,001).
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CONCLUSIONS

The study revealed that in rats with AIT, there was
a statistically significant increase in the total T3 level
by 72.0% in the control group compared to intact rats
(p < 0.001). Treatment with L-thyroxine did not cause
significant changes in T3 levels (p = 0.5), whereas the
administration of CEP, CES, and MSC-CM led to
a reduction in total T3 levels: by 19.1%, 13.5%, and
36.6%, respectively, with the most pronounced effect
observed in the MSC-CM group (p < 0.001).

In rats with AIT, the total to free T3 ratio decreased
by 27.4% (p < 0.001), indicating thyroid dysfunction.
Treatment with L-thyroxine and CEP led to a significant
increase in this ratio, whereas CES and MSC-CM
produced less pronounced results.

The total T4 level in rats with AIT increased by 51.7%
(p < 0.001), indicating thyroid dysfunction. The elevated
free T4 level in the AIT groups (by 182.0%, p < 0.001)
was corrected by L-thyroxine by 30.8% (p < 0.001).
The most pronounced decrease in total T4 levels in rats
with AIT was observed with CEP administration, while the
most significant reduction in free T4 was observed with
MSC-CM - by 22.0% (p < 0.001) and 49.4% (p < 0.001),
respectively. These reductions were 20.0% (p < 0.001)
and 26.9% (p = 0.004) lower than the elevated
corresponding levels in the L-thyroxine-treated group.

The total to free T4 ratio in rats with AIT without
treatment decreased by 47.3% (p < 0.001), confirming
metabolic disturbances. L-thyroxine treatment led to
a 42.1% increase in this ratio (p = 0.005), bringing
it closer to the levels in intact rats. Administration
of CEP and CES also improved the ratio, although the
effects were less pronounced. The ratio of total to free
T4 in rats with AIT on MSC-CM treatment was 6.8 + 0.6
(95% CI: 5.7-7.8) nmol/pmol, which was 62.3% higher
compared to untreated AIT rats (p = 0.001).
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Prospects for further research

It would be valuable to investigate the possibility of combining
CEP, CES, and MSC-CM with L-thyroxine to achieve a more
pronounced therapeutic effect. Furthermore, it is important to
assess the long-term results of treatment and its impact on
other metabolic processes in the body. Additionally, exploring
the potential of these drugs for treating other thyroid disorders
could open up new opportunities for therapy and prevention
of such conditions.
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PE3IOME

AktyanbHicTb. OcTaHHiMM pokamu BcCe Ginblue yBarM NpUAINAETLCA OOCHIMKEHHIO
PiBHIB LMTOKIHIB Y KPOBi BipyCOHOCIIB Ta XBOPUX, OCKifIbKN caMe LWUTOKIHWM € MediaTo-
pamMu MDKKMITUHHWUX B3aEMOAIN ycepeauHi iMyHHOi cuctemu. LiuTokiHM BhnmBsaioTb
Ha iHiKoBaHi BipycoM repnecy eHgoTenianbHi KNiTUHK, CIpUsiouu NiaBULLIEHIN ekcnpecii
MOMEKyn KMiTMHHOI aAresii Ta 3amycKkaroTb TakMuM YMHOM 3ananbHy peakuilo CyauMHHOT
CTiHKW. Y 3B’A3Ky 3 UMM € aKkTyanbHMM BUMBYEHHS PiBHIB OCHOBHMX Mpo3ananbHUX
Ta npotusananbHMX LMTOKIHIB Y XBOPUX Ha OMepisyBarbHUi repnec AN BUSBMEHHS
KIMOYOBUX IMYHOMATOFEHETUYHNX OCOONMBOCTEN 3aroCTPeHHs 3ananbHOro MpoLecy,
3ymoBneHoro Bipycom Varicella Zoster.

MeTta po60TH — OLjiHKa piBHIB CMPOBATKOBMX LIMTOKIHIB 3 BU3HAYEHHAM PIiBHIB @HTUTIN
IgG po Bipycy BiTpsAHOI Bicnu (VZV) y XBOpMX Ha onepidyBanbHWi repnec.

Martepianu Ta metoamn. Y UbOMY AOCHIMKEHHI MU BMBYanu npodinb CUPOBaTKOBUX
uutokiHiB (IL-1B, IL-4, IL-6, IL-10, IL-17a, IL-23), wo npencTaBnsioTb KNiTUHHWUA
Ta rymopanbHui imyHiTeT, metogom ELISA (Elabscience, USA) Ta ouiHioBanu piBeHb
aHtuTin IgG po VZV (tect Varicella Zoster-Virus IgG ELISA, DRG Diagnostics Germany)
y 30 xBOpWX Ha onepisyBanbHUI repnec.

Pe3ynbTraTn Ta ix 06roBopeHHs. 3axBOPIOBAHICTb Ha onepisyBanbHUi reprnec 3ane-
XWTb BiA BiKy i Hawbimbw cxunbHi A0 Hei ocobu crapwe 61 poky. lMpu ouiHui
CniBBiAHOLWEHHS AOCMIMKEHNX LMTOKIHIB y nepLuy Aoby rocnitanizauii 6ynn oTpumani
pe3ynbTaTti, SKi BKa3yloTb Ha CEpO3HICTb NopyLLeHb BanaHcy npo- Ta NpoTM3ananbHuX
LUMTOKIHIB, LWO, WMOBIPHO, € HacMigkoM nopyweHb @YHKUiOHanbHOro 6anaHcy
T-xennepHux nimdouuntis. Tutpu antutin VZV IgG y xBOpux Ha onepidyBanbHUn
repnec 6ynn 3HayHo Buwmmu (p < 0,0001). Takum uymHOM, peakTmBauia VZV
Ta BVHWKHEHHSI ypaXKeHb NpuW Ui naTtonorii nigBuLyBany piBeHb aHTUTIN A0 BipycCy.
AHani3 piBHIB LMTOKiHIB i aHTWTIN IgG VZV nokasaB CUMbHUI KOPENSALUinHWIA 3B’A30K
MK yciMa AocnigpKyBaHuMu nokasHukamu. CunbHa kopensuis IL-17 cnocTepiranacs
y rpyni xBopwx i cnabka y KOHTPOIbHIl rpyni, HeraTuBHa kopensauis IL-4 cnocTtepiranacs
y rpyni XBOpMX Ha onepidyBanbHWUI repnec.

BucHoBKW. Y focnimjkeHHi BU3HAYEHO MiABULLEHHS KOHLEHTpaLii LMTOKIHIB, BignoB.i-
OanbHUX 3@ KNITUHHUA Ta ryMoparbHUIA iIMYHITET, WO NiATBEPAXYE aKTUBaLilo iMyH-
HOI cuctemum.

[ns npodinaktnkn Ta 3anobiraHHa peakTuBauii VZV HeobxigHa BakumHauis oci6
BikOM noHag 60 pokis.

Bonobyesa O.B. LlMTokiHOBMI Mpoddinb y XBOpWUX Ha onepisyBanbHWM reprec. BicHUK XapKiecbKo2o HaujioHasb-
Hoeo yHisepcumemy imeHi B.H. KapasiHa. Cepis MeduyuHa. 2024. T. 32. Ne 4(51). C. 535-541. DOI:
https://doi.org/10.26565/2313-6693-2024-51-08

Key words:

cytokines, shingles, antibodies, vaccination,
Herpes zoster.

ABSTRACT

Background. In recent years, increasing attention has been paid to studying cytokine
levels in the blood of virus carriers and patients, as cytokines are mediators of
intercellular interactions within the immune system. They influence herpes virus-infected
endothelial cells, promoting enhanced expression of cellular adhesion molecules
and initiating inflammatory reactions in the vascular walls. This study focuses on
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investigating the levels of major pro- and anti-inflammatory cytokines in patients
with herpes zoster to reveal key immunopathogenetic features of inflammatory
process exacerbations caused by the Varicella Zoster virus (VZV).

Purpose — to assess serum cytokine levels and IgG antibody levels against VZV
in patients with herpes zoster.

Materials and Methods. Serum cytokine profiles (IL-1B, IL-4, IL-6, IL-10, IL-17q, IL-23)
were analyzed using ELISA (Elabscience, USA), along with IgG antibody levels
against VZV (Varicella Zoster Virus IgG ELISA, DRG Diagnostics Germany) in
30 patients with herpes zoster.

Results. The incidence of herpes zoster was age-dependent, with patients over
61 years being the most affected. Significant imbalances between pro- and
anti-inflammatory cytokines were observed during the first day of hospitalization,
likely due to functional imbalance in T-helper lymphocytes. VZV IgG antibody titers
were significantly higher (P < 0.0001) in patients with herpes zoster compared
to the control group. Strong correlations between cytokine and antibody levels were
observed. High IL-17 levels were notable in the patient group, while IL-4 levels
negatively correlated with disease severity.

Conclusions. Elevated cytokine levels associated with cellular and humoral immunity
were identified, confirming immune system activation. Vaccination for individuals
aged 60 and above is recommended to prevent VZV reactivation.

For citation:
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BCTYN

Bipyc BiTpsiHoi Bicnn (VZV) — ue HewmponatuyHuin
o-repnecsipyc, 9KMnM BUKNUKAE ABi KMiHIYHO Pi3Hi dhopmu
3axBOPIOBAHHA — BITPsHY Bicny N4 4Yac MNEepBUHHOMO
iHgiKyBaHHA Ta onepidyBanbHUIN reprec, TakoX BidoOMWU
SIK onepi3yBanbHui nuwan. MNicns nepeHeceHoi BiTPAHOI
BiCMM BipyC naTeHTHO 306epiraeTbCs y YepenHo-MO3KOBKX
HepBax i raHrnisX 3agHix KOPiHUIB i MOXe peakTuByBaTucs
Yyepes GaraTo pokiB y NaUEHTIB 3 0CrabneHnuM iMyHiTeToM,
Lo 3a3BMYal NPM3BOAUTb A0 PO3BUTKY OMepidyBaribHOro
repnecy. KniHiYHi nNposiBM onepidyBanbHOro reprecy
XapakTepusylTbcs 00nbOBMM CUHAPOMOM, 30Ha MOro
MOLMPEHHA BIAMNOBIAAE KOPIHUAM YpaXKeHOoro raHrmis.
Hani cnocTtepiraeTbCs BE3UKyNsipHa BUCUMNKA Ha Pi3HUX
CTafisx po3BUTKY, fka 3a3BuM4al OOMEXyETbCS OAHUM
aepvatomom [1]. 3axBoptoBaHHs Habarato u4acTiwe
ypaxye niTHIX nogen, saki ocobnueo  CTpaxaalTb
Ha XPOHiYHiI 3axBoptoBaHHa [2]. Ls rpyna nauieHTiB
MoXe OyTu npodpinakTU4yHO BaKkuuHOBaHa npotn VZV,
Wwob 3anobirT He TiNbku peakTuBauii Bipycy, ane w
MOTEHUINHO TSXKKOMY nepebiry 3axBOPHOBaHHSA, SIKWUIA
MOXe MPWU3BECTU OO KPOBOTEYi, raHrpeHu, MOPYLUEHHIO
MO3KOBOIro  KpoBOODiry, rnaykomi, MOCTrepneTuyHii
HeBpanrii, NpuegHaHHIO OGakTepianbHOI cynepiHgeKLii.
OpHak gna Toro, wob BakuumHauis byna edeKkTUBHOM,
HeoOXigHa BaxnMBa yMOBa — aOEKBaTHICTb iIMYHHOI
cuctemun. KniTUHHMI iMyHITET, cneundivyHun po VZV,
Biflirpae Knw4oBY pOfb Y KOHTPOSi MaTeHTHOCTI Ta
3HWKEHHI peakTuBalii Bipycy [3].

TakvM YMHOM, onepi3yBarbHUA reprnec 3anuiaeTbes
ceprosHo npobnemoto. Yactota BunagkiB iHdekuil
ceped BaKUMHOBAHOI Monynsauii  3anuMwaeTbcs  3Hay-
Hoto [4]. Lle ouiHIoETbCA K HECNPUATANBMIA dhaKTop, Lo
3HUXKYE SIKICTb XKUTTSA MauieHTiB, 0COOMMBO NiTHLOTO BIKY.

MeTa po60TK — OLiHKa PiBHIB CMPOBATKOBUX LIMTOKIHIB
3 BU3HAYeHHsIM piBHiB aHTUTIN IgG go VZV y xBopux Ha
onepisyBanbHUiA repnec NOPIiBHSAHO 3 rPYNoK KOHTPOITHO.

INTRODUCTION

The varicella-zoster virus (VZV) is a neurotropic
a-herpesvirus that causes two clinically distinct diseases:
chickenpox during primary infection and herpes zoster,
also known as shingles. After chickenpox, the virus
remains latent in cranial nerves and dorsal root ganglia
and can reactivate years later in immunocompromised
patients, typically leading to the development of herpes
zoster. Clinical manifestations of herpes zoster are
characterized by pain, with the affected area correspon-
ding to the roots of the involved ganglion. This is followed
by a vesicular rash at various stages of development,
which is usually confined to a single dermatome [1].
The disease is significantly more common in older adults,
especially those with chronic conditions [2]. This group
of patients may benefit from prophylactic vaccination
against VZV to prevent not only viral reactivation but
also the potentially severe course of the disease,
which can lead to complications such as bleeding,
gangrene, cerebrovascular disorders, glaucoma, post-
herpetic neuralgia, and secondary bacterial infections.
However, for vaccination to be effective, the immune
system’s adequacy is a crucial condition. Cell-mediated
immunity specific to VZV plays a key role in controlling
latency and reducing viral reactivation [3].

Thus, herpes zoster remains a significant problem.
The incidence of infection among vaccinated populations
remains substantial [4], which is considered an adverse
factor contributing to a reduced quality of life, particu-
larly in elderly patients. Despite vaccination efforts,
herpes zoster remains a significant problem, particularly
among the elderly.

Objective — this study aimed to assess serum cyto-
kine levels and VZV IgG antibody titers in patients with
herpes zoster compared to a control group.
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MATEPIAAU TA METOAU AOCAIAXEHHSA

MokasHuku imyHHOI BignoBiai BuB4anucsa y 30 XxBopumx
Ha onepidyBanbHui repnec (9 vonosikis (30%),
21 xiHka (70%)) Bikom 41-84 poku (cepepHin BiK —
65,6 + 4,1 pokiB). KoHTponbHy rpyny cknanu 20 3go-
poBMX OCiO, WO 3a cTaTTid Ta BiKOM CTaTUCTUYHO
He BiOpI3HANMCH Big XBOPMX Ha onepisyBarnbHUi repnec.
Yci nauieHTv npoxoamnu ctauioHapHe nikysaHHs y Komy-
HanbHOMY HEKOMEpPLiNHOMY NiANPUEMCTBI XapKiBCbKOT
obnacHoi pagn «ObnacHa guTsda iHgekuUiHa KniHiYHa
nikapHs» (reHepaneHu gupektop — Kyxap [.1.) kniHiy-
Hi 6a3i MegnyHoro dakynsTeTy XapkiBCbKOro HauioHanb-
Horo yHiBepcuTteTy imeHi B.H. Kapasina. liarHo3 «Onepisy-
BanbHWM reprnecy» BCTAHOBMIOBaNW Ha niactasi akTty
nepeHeceHol BiTPAHOI BiCMW, OMNepidyBanbHOro reprnecy
B aHaMHesi XWTTS, HasiBHICTb XapakTepHoi noniMmopdHoi
BUCUMKX  (Nanynu, BE3WKynW, MyCTynu, LUKIPOYKM),
3 nokanisauielo B Npoekuii ypaxeHux gepmaTtomis
3a XOOOM HepBiB, sika CynpoBogXyBanacb 60nboBUM
CMHOPOMOM Ta napectesiamu, pisHa aHTUTin VZV IgG.

[ns ananidy cMpoBaTKOBMX LMTOKIHIB i aHTMTIn VZV
IgG 3pa3kn BEHO3HOT KpOBi Bynu oTpuMaHi 3 nepudepuny-
HOI BEeHM B neplmn AeHb rocnitanisauii. Ona ouiHkn
PiBHA UMWTOKIHIB B CMpOBATLi KPOBi BWKOPMUCTOBYBanu
Taki Tectu: |®A Human IL-1B, IL-4, IL-6, IL-10, IL-17a,
IL-23 ELISA (Elabscience, USA). [Ona BusHayeHHs
piBHa aHtuTin VZV 1gG po VZV BuKopuCTOBYBaBCH
Tect Varicella Zoster-Virus 1gG ELISA (DRG Diagnostics
Germany). Yci xBopi Ta 0cobu KOHTpOnbHOI rpynu 6ynu
BKIIOYEHI B AOCHIMKEHHSA 3@ iH(OPMOBaHOK NUCbMOBOIO
srogoto. [locnigxeHHss ©Oyno yxBaneHo O6ioeTnyHO
KOMicieto MeamyHoro pakynbsteTy XapkiBCbKOro Hawio-
HanbHOro yHiBepcuteTy imeHi B.H. Kapasina Minictep-
cTBa OCBITM i Hayku YkpaiHu. CTaTuCcTuyHuiA aHanis
NpoBOAMBCS 3 BUKOPUCTaHHSIM nNporpamHoro 3abes-
neveHHs STATISTICA 10.

PE3YABTATU TA iX OBrOBOPEHHS

Bik xBopux konuBaBscsa Big 40 pno 84 pokis. 3axBo-
ptoBaHHs cnocTepiranu y 4 (13,3%) ocib Bikom 40-50 po-
kiB, y 5 (16,6%) oci6 — 51-60 pokie Ta y 21 (70,2%)
ocobu Bikom 61-84 poku. Takum YMHOM, 3aXBOPIOBAHICTb
Ha onepisyBanbHWI repnec byna 3anexHoto Big BiKy i Hal-
6inbLU cXunbHi Ao Hei ocobu cTapiie 61 poky (Tabn. 1).

MATERIALS AND METHODS

This study included 30 patients with herpes zoster
(9 men (30%) and 21 women (70%)) aged 41 to 81 years
(mean age 656 * 4.1 years). The control group
comprised 20 healthy individuals matched by age
and sex. All patients received inpatient care at the
Regional Children’s Infectious Disease Hospital affiliated
with the medical faculty of V.N. Karazin Kharkiv
National University of the Ministry of Education and
Science of Ukraine. The diagnosis of herpes zoster was
based on a history of chickenpox, clinical symptoms,
and IgG antibody levels against VZV.

Blood samples were collected from all participants
on the first day of hospitalization to measure serum
cytokine levels (IL-1B, IL-4, IL-6, IL-10, IL-170, IL-23)
using ELISA tests and IgG antibody titers against VZV
using the Varicella Zoster Virus IgG ELISA test. The study
was approved by the bioethics committee of V.N. Karazin
Kharkiv National University of the Ministry of Educa-
tion and Science of Ukraine. Statistical analyses were
performed using STATISTICA 10.

RESULTS AND DISCUSSION

Patients ranged in age from 40 to 84 years. The highest
incidence (70.2%) occurred in individuals aged 61 to
84 years. Dermatome lesions most frequently involved
the trigeminal nerve (63.3%), followed by other spinal
segments (Table 1).

Tabnuus 1. 3aranbHa xapakTepucTyiKa rpyny XBopux Ha onepisdyBanbHuin reprnec

Table 1. General characteristics of patients with Herpes Zoster

Onepi3dyBanbHui repnec KoHTponbHa rpyna
Xapaktepuctuka / Characteristic Herpes Zoster, Control,
n=30 n=20

Bik: yonosiku/xiHku // Age (male/female) 69,5/63,8 62,3/61,1
CniBBigHoLLEHHS: YonoBiku/iHkn / Male/Female ratio 9/21 11/9
Jlokanizauis agepmatomu: / Dermatomes affected
I"inkv Tpinyactoro Hepea / Trigeminal nerve branches 18 (63,3%) -
'pyaHun cermeHT / Thoracic segment 2 (6,7%) -
LniiHui cermeHT / Cervical segment 2 (6,7%) -
MonepekoBo-kpuxoBuin cermeHT / Lumbosacral segment 5(16,7%) -
LLinAHo-rpyaHwin cermenT / Cervicothoracic segment 3 (10%) -
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YpaKeHHs LKIipU HandacTilwe 3'aBnanucs B Oep-
MaToMax, Lo iHHepBYIOTbCA TPIN4acTUM HEPBOM —
y 63,3% Bunapgkie, ceHcopHumu rinkamu Big C2 po
Th12-23,4% Bunagkis (Tabn. 2).

Analysis of cytokine levels revealed significant
increases in pro-inflammatory markers (IL-1p, IL-6, IL-17a.,
IL-23) and decreases in anti-inflammatory markers (IL-10)
in patients compared to controls (Table 2).

Tabnuua 2. KoHueHTpauis UMTOKIHIB (HI/MN) y cMpoBaTLi KPOBi XBOPMX Ha OMnepidyBanbHUI repnec
Table 2. Serum Cytokine in patients with Herpes Zoster (ng/mL)

MokasHuk / Marker KoHTponbHa rpyna / Control | 'pyna xBopux Ha onepidyBanbHui repnec / Herpes Zoster p
IL-1B 36,6+2,6 132,1£10,4 p<0,001
IL-4 8,7+1,1 16,2+1,5 p<0,05
IL-6 4,8+0,9 6,13+1,7 p<0,05
IL-10 10,6+1,4 7,01£1,76 p<0,01
IL-17a 2,1+0,3 22,4+1,1 p<0,001
IL-23 24,89+1,9 71,8+8,4 p<0,001

lpumimka:

p — [OCTOBIpHA PI3HULISA MK MOKa3H1KaMM rpyniy KOHTPOMIO Ta rpynv XBOPKX Ha onepidyBansHUi reprec.

Note:

p — statistically significant difference between the indicators of the control group and the group of patients with herpes zoster.

J1-1B, J1-4 y Hawomy gocnigkeHHi nokasaB OOCTO-
BipHi 3MiHM y XBOPWUX Ha onepidyBanbHWI reprnec y nepLuy
[oby rocniTanisauii y MOPIBHSHHI 3 rPYMNoOK KOHTPOJO,
O [JOMOBHIOE HEACHY KapTUHY pori MNopyLleHb Liel
naHkM y naTtoreHesi 3axBoptoBaHHA. [5]. BigmiHHOCTENn
MDK 4YOMoBiKaMM Ta XiHKaMu 3anexHo Bif BIiKY Takox
He Gyno BuUsIBMEHO.

Mpu aHanisi koHueHTpadii IJ1-6 3anexHo Big BiKy
Ta cTaTi nNauieHTiB OCHOBHOI rpynu BiAMIHHOCTEN
BMSBUTM He Baanocs. lNpu BM3HA4YeHHi CMPOBAaTKOBOIO
1J1-6 y nepwy go6y rocnitanisauii B 06CTEXXeHUX NauieHTiB
Oyno BUSABNEHO BIAMIHHOCTI i3 KOHTPOMbHUMW 3Ha-
yeHHamu (p < 0,05).

Bbyno Bu3HauyeHo gediumt 1J1-10 y rpyni xBopux y
MOPIBHSAHHI 3 KOHTPOMbHMMM 3HAYEHHAMW Ha nepLly
noby. He Boanocst 3apeectpyBaty BNAvBY CTaTi Ta BiKy
Ha KoHueHTpauito IJI-10 y cwupoBatui KpoBi rpynu
XBOPUX Ha onepisyBanbHUA repnec y MOPiBHAHHI 3
KOHTPOSBHOIO rpynoto.

Mpwu aHanisi piena 1J1-17, 1/1-23 y cupoeatui KpoBi,
oTpuMaHoi B neply Aoby rocnitanisauii, M1 3apeecTpy-
Banv nigBuLWEHHA KoHueHTpauii 1J1-17, 1J1-23 B OCHOBHIl
rpyni nopiBHAHO 3 rpynoto KoHTporto (p < 0,001).
BikoBMx Ta cTaTeBuX BiOMIHHOCTEM  KOHLUEHTpauil
1J1-17, 1N-23 y rpyni XBOpUX y MOPIBHSIHHI 3 KOHTPONem
He 3apeecTpoBaHo.

[Mpn ouiHUi cniBBIAHOLWEHHA OOCHILKEHUX UUTOKIHIB
y nepwy goby rocnitanisauii 6ynu oTpumaHi pesynesrati,
IO BKa3ylTb Ha CEpPMO3HICTb MopyLleHb GanaHcy npo-
Ta NpoTu3ananbHUX LMTOKIHIB, L0, MMOBIPHO, € Hacnig-
KOM nopyLueHb ¢yHKUioHanbHoro 6anaHcy T-xennepHux
nimcoumTis.

Tutpun antutin VZV IgG y xBOpUX Ha onepisyBarb-
HWUIA repriec 6ynu 3Ha4Ho BuwmumK (p < 0,0001) B Nopie-
HSIHHI 3 KOHTPOJNBHOIO rPynot. Takum YMHOM, peakTuBa-
uis VZV Ta BUHWKHEHHS ypaXkeHb Mpu Uik natonorii
nigBuvLLYyBanu piBeHb aHTUTIN OO BipycCy.

AHani3 piBHiB uuTokKiHiB i aHTuTIn IgG VZV noka-
3aB CUITbHUIA KOPEnsALUiNHUA 3B 130K MiXK ycima pocnia-
XyBaHUMKM nokasHukamu. CwunbHa kopensdia 1L-17
crocTepiranacs y rpyni XxBopux i criabka y KOHTPOMbHIl
rpyni, HeratmeHa Kopensuisa IL-4 cnocTepiranacs y rpyni
XBOpMX Ha onepidyBarnbHWI reprec.

In our study, IL-18 and IL-4 showed significant
changes in patients with Herpes Zoster on the first day
of hospitalization compared to the control group, comple-
menting the unclear picture of the role of disturbances
in this pathway in the pathogenesis of the disease [5].
No differences between males and females based on
age were found.

When analyzing IL-6 concentration by age and sex
of patients in the primary group, no differences were
identified. However, serum IL-6 levels measured on the
first day of hospitalization in the examined patients
differed significantly from control values (p < 0.05).

A deficiency of IL-10 was identified in the patient
group compared to control values on the first day.
No influence of sex or age on serum IL-10 levels in
the herpes zoster group compared to the control group
was registered.

Analyzing IL-17 and IL-23 levels in serum collected
on the first day of hospitalization revealed an increase
in IL-17 and IL-23 concentrations in the patient group
compared to the control group (p < 0.001). No age-
or sex-related differences in IL-17 and IL-23 concent-
rations were observed between the patient and
control groups.

Evaluating the ratios of the cytokines studied on
the first day of hospitalization highlighted the severity
of the imbalance between pro-inflammatory and anti-
inflammatory cytokines, which is likely a consequence
of functional imbalance in T-helper lymphocytes.

The VZV IgG antibody titers in patients with herpes
zoster were significantly higher 51,44 compared to the
control group 19,1(p < 0.0001). Thus, VZV reactivation
and lesion development in this pathology elevated
antibody levels against the virus.

An analysis of cytokine and VZV IgG antibody levels
revealed a strong correlation between all the studied
parameters. A strong correlation of IL-17 was observed
in the patient group, while a weak correlation was noted
in the control group. Negative correlation of IL-4 was
observed in the herpes zoster patient group.

Cell-mediated immune response is the most critical
mechanism of immune defense against VZV infection.
Changes in the T-cell-mediated immune response are
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KniTuHHO-onocepeakoBaHa iMyHHa BignoBiAb € Hai-
BaXNMBILWNM MeEXaHi3MOM iIMYHHOrO 3axucTy Bif iHEK-
uii VZV. 3miHm iMyHHOI Bignosigi, onocepeakoBaHi
T-kniTMHaMK, MalTb ocobnvBe 3HAYEHHSs ANsl peakTu-
Bauii VZV. Len kniTUHHWIA iIMyHITET, Ha BiAMiHY Big
ryMOparnbHOro, 3HWKYETbCS 3 BiKOM, LLO MOXE MOSICHIO-
BaTW CXMMbHICTb 40 peakTuBauii VZV. MexaHiam nepe-
xoay VZV 3 naTeHTHOro CTaHy B peakTuBalilo, NOKM LLO
He3’sicoBaHWI, ane BBaXaeTbCs, WO T-KNiITUHM Bigi-
rpalTb BUpiWanbHy porb Yy B3aeMogii MK iMYHHO
CUCTEMOI Ta NaTeHTHOW iHdekuieto VZV. Hdeski uuto-
KiHM npu onepisyBanbHOMY repneci 6ynu Bxe Aobpe
BMBYEHI (Hanpwknag, IL-2, IL-6, IL-10, IFN-y i TNF-a) [6].
Y Hawomy pocnigxeHHi 6ynu obpaHi Bigomi LMTOKIHW
(IL-1B, IL-4, IL-6, IL-10, IL-17a., IL-23), Wwo npeAcTaBnsoTb
LUMPOKUIA  CNEKTP iMyHOMoriYHoi  Bignosigi  (KNiTUHHOT
Ta rymoparbHoi). [locnimxeHHs nokasarno, Lo CepenHin
piBeHb LMX LMTOKIHIB Y cupoBaTLi OyB 3Ha4YHO BULLUM
Yy XBOpUX Ha Onepi3yBanbHWA reprnec, HiX B 0Ci6
KOHTPOMbHOI rpynu.

IN1-4 BnpoGnsieTbca kniTnHamu Th2 Ta Gasodinamu.
BiH mae wwmpoky GionoriyHy Aito, BKMOYAKYM iHOYKLUiO
andpepeHuitoBaHHa T-kNiTUH Y KNiTMHW Th2 Ta nepemu-
kaHHS knacy IgE y B-kniTuHax, a Takox 306inblueHHs
ekcnpecii MHC knacy |l Ha B-knituHax. I/1-4 npurHivye
BupobneHHsa knitmH Th1, 1N1-1, 111-6, ®HM-o Ta IOH-y.
HaponuwkoBa npoaykuis 1/1-4 nos’asaHa i3 3ananbHUMU
Ta ayTOIMYHHUMMW 3aXBOPIOBAHHAMMU [7].

IHWKIA unTOKIH, 1/1-10, € NpoTM3ananbHUM LUTOKIHOM,
AKUA 30aTHUN NpUrHidyBaTn edeKTOpHi yHKLii Makpo-
darie, T-kniTUH, HaTypanbHWUX Kinepis [8], mocunoBaTtu
B-kniTnHHY nponichepalito Ta cekpewito imyHOrnoobyniHis,
BigHOBMOBaTM eHpoTeni cyavH [9], mae npoTubonbLoBy
gito. lMigsmweHnn piseHb IM1-10 npurHivye cneuundivHy
iMyHHY BignoBigb npu iHdikyBaHHi Bipycom Varicella—
Zoster, WO 3yMOBIOE XpOHi3aLito iHdeKuii Ta po3BUTOK
peumamsis [10,11].

IL-17 iHOyKye npogyKuilo nposanarnbHuUX LUTOKIHIB.
HagnuwkoBe BupobneHHst IL-17 nos’sisaHe 3 GaraTbMa
XPOHIYHUMKM  3ananbHUMKN  3aXBOPIOBAHHSAMW, TaKUMU
SIK acTma, aTonivyHuin gepmatuT Ta ncopias [12]. 3 iHworo
00Ky, y pasi iHdekuiiHNX 3axBoptoBaHb IL-17 Bigirpae
NO3UTMBHY POrnb Y 3aXMUCTi Bif naToreHis, ocobnmeo 6ak-
Tepivi Ta rpmbkis [13]. Mu BusaBunu, wo pisHi IL-17 6ynu
3Ha4YHO BMLLMMM Yy XBOPUX Ha OnepidyBarnbHUIA reprec,
Hi>XK B OCi6 KOHTponbHOi rpynu. IL-23, skuin Takox OyB
npegmMeToM Haloro AOCHIAXEHHS, NPOAYKYETbCA aKTu-
BOBaHMMW AEHAPUTHUMU KMiTMHaAMKM, Makpodaramu Ta
kepatnHoumtamn [14,15]. BiH nocuntoe nponicepadito
Ta UMTOTOKCUYHICTb T-KNiTWH, BUKNuKae cekpeuito IFN-y
T-kniTMHaAMK, BMNMBA€E Ha KPOBOTBOPEHHS, MOCUITHOHYM
npoaykuito HenTpodinie Ta TpomMOOUMTIB, NPUrHivYye
epuTpornoes Ta iHayKye NpoaykLito 6inkis rocTpoi dasu.

LlikaBo, Wo y HawoMmy JocrnigXeHHi Mu cnocTepira-
N opHoyacHe 36inblueHHs ekcnpecii IL-4 Ta IL-17,
O AOCUTb HE3BUYaMHO, OCKiNbKM Li LIMTOKIHW 3a3Bu4Yan
HeraTMBHO perynoTb oaMH opHoro. OpHak  Jaeski
OOCnigXeHHA nokasanu, wo knitmHn Th17, wo npoay-
KytoTb IL-17, MoXyTb OyTu CTillki 8O npurHideHHs IL-4,
o moxe OyT noe’s3aHe 3 MpouecoM [o3piBaHHA abo
ctabinisauii. ABTOpu nokasanu, Lo Nicns Kinbkox payHaiB
ctumynadii knituHn Th17 3Ha4yHO CTiKi OO NPUrHiYeHHSs
IL-4 [16]. Takum 4MHOM, Ue Moxe OyTu noB’sizaHe
3 XPOHIYHMM BNNMBOM aHTureHy VZV Ha knituHu Th17

particularly significant for VZV reactivation. Unlike humo-
ral immunity, this cell-mediated immunity declines with
age, which may explain the predisposition to VZV reacti-
vation. The mechanism by which VZV transitions from
latency to reactivation remains unclear, but T-cells are
believed to play a pivotal role in the interaction between
the immune system and latent VZV infection. Some cyto-
kines in herpes zoster have been well studied (e.g., IL-2,
IL-6, IL-10, IFN-y, and TNF-a) [6]. In our study, we
focused on well-known cytokines (IL-1B, IL-4, IL-6, IL-10,
IL-17a, and IL-23) representing a broad spectrum
of immunological responses (cellular and humoral).
The study showed that the mean levels of these cytokines
in serum were significantly higher in herpes zoster
patients compared to the control group.

IL-4 is produced by Th2 cells, mast cells, and
basophils. It has a wide range of biological effects, i
ncluding inducing T-cell differentiation into Th2 cells,
switching IgE production in B-cells, and increasing MHC
class Il expression on B-cells. IL-4 suppresses Th1 cell
production, as well as IL-1, IL-6, TNF-a, and IFN-y.
Excessive IL-4 production is associated with inflammatory
and autoimmune diseases [7].

The second cytokine, IL-10, is an anti-inflammatory
cytokine capable of suppressing the effector functions
of macrophages, T-cells, and natural killer cells [8].
It promotes B-cell proliferation and immunoglobulin
secretion, restores vascular endothelium [9], and has
an analgesic effect. Elevated IL-10 levels suppress
specific immune responses to Varicella-Zoster virus,
contributing to infection chronicity and the development
of relapses [10, 11].

IL-17 induces the production of pro-inflammatory
cytokines. Excessive IL-17 production is associated
with many chronic inflammatory diseases, such as
asthma, atopic dermatitis, and psoriasis [12]. On the other
hand, in infectious diseases, IL-17 plays a positive role
in protecting against pathogens, particularly bacteria
and fungi [13]. We found that IL-17 levels were signifi-
cantly higher in herpes zoster patients compared to the
control group. IL-23, another cytokine investigated in
our study, is produced by activated dendritic cells,
macrophages, and keratinocytes [14, 15]. It enhances
T-cell proliferation and cytotoxicity, induces IFN-y
secretion by T-cells, affects hematopoiesis by increa-
sing neutrophil and platelet production, suppresses eryth-
ropoiesis, and induces acute-phase protein production.

Interestingly, our study observed simultaneous
increases in IL-4 and IL-17 expression, which is unusual
because these cytokines typically negatively regulate
each other. However, some studies have shown that
Th17 cells producing IL-17 may resist IL-4 suppression,
potentially due to their maturation or stabilization process.
Authors have demonstrated that after several rounds of
stimulation, Th17 cells become significantly resistant to
IL-4 suppression [16]. This phenomenon might be related
to the chronic exposure of Th17 cells to the VzZV
antigen during periodic subclinical reactivation episodes,
rendering them resistant to IL-4 inhibition.

VZV 1IgG antibody titers were significantly different
in herpes zoster patients compared to the control group
(p < 0.0001), indicating their effective production and
the potential for cytokine production upon repeated
antigen exposure. The significantly higher antibody lev-
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nig yac nepioaMyHUX enisodiB cyOkniHiYHOT peakTuBaLii,
Lo pobuTb iX CTiiKMMK [0 iHridyBaHHs IL-4.

PiBHi TuTpiB aHTMTIN IgG VZV 3Ha4HO BigpisHsanucs
y XBOPWUX Ha oOnepidyBanbHUA reprnec MOpiBHAHO
3 KOHTpOnbHO rpynoto (p < 0,0001), ue BkasyBano Ha Te,
WO TXHA NPOAYKLisA edeKkTVBHA Ta NoKasye MOXIMBICTb
NpoayKuii UWTOKIHIB MNpuM MOBTOPHOMY HaOXOOXEHHi
aHTUreHy. HasiBHiCTb 3Ha4YHO BWLLOrO PIBHA aHTUTIN,
HiDX Y KOHTPOMbHIN rpyni, JeMOHCTPY€E NOTEHLUiHY edek-
TUBHICTb IMYHHOI CUCTEMM Y BiANOBiAb Ha Lier aHTUreH.
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els compared to the control group demonstrate the
immune system’s potential effectiveness in responding
to this antigen.

CONCLUSIONS

The study identified an increase in the concentration
of cytokines responsible for cellular and humoral
immunity, confirming the activation of the immune system.

Vaccination is necessary for persons aged 60 years
and older to prevent and prevent VZV reactivation.
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Prospects for further research

The results obtained require further research to identify key
immunopathogenetic features of the exacerbation of the
inflammatory process caused by the Varicella Zoster virus.
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PE3IOME

AxTyanbHicTb. B ornsgi nogBHO pesynbtar ysaranbHEHHSI aHMNOMOBHMX [Keper,
B SIKMX NMPOCTEXEHO 3B’SA30K MiX BIiACYTHICTIO NPOAOBONLYOi 6e3nekun Ta cyiunaansHo
NoBeAiHKOW NMoanHW. [ocnimkeHHs NnpoBeaeHe 3 METOK aHaniTUYHOTO BUOKPEMIIEHHS
HOBOI MilleHi npeBeHLUii cyiumay. [lepeBipAnocb NpUNyLEHHs, WO BiACYTHICTb
npoaoBonbYoi 6esnekn Moxe OyTu mpocyiunaanbHUM YUMHHUKOM, TOBTO TakuMm, Lo
nigBuLLYye piBHI CyiLumMaanbHOT aKTUBHOCTI Ta CyiumaanbHOI CMEPTHOCTI, | Yepes Te MoXe
OyTW MilLeHHI0 NpeBeHLii cyiunay.

BigcyTHicTb gocTyny 0O SIKICHOrO Ta 4OCTaTHLOMO Xap4yyBaHHS € 3HAYHWM MCUXOSOriy-
HUM, couianbHO-eKOHOMIYHUM i MeaUYHUM BUKNUKOM. Lle cnpuse niaBuLLEHHIO piBHA
aenpecii, TPMBOXHOCTI Ta cyiuuaanbHOI NoBeaiHKM, 0cobnuBO cepen BpasnuBUX rpyn
HaceneHHs (nigniTkn, CTyAeHTW, NIoAN NOXUIIOTO BiKy, BETepaHu).

MeTa po60Tu — npoaHaniayBaTu CTaH HasiBHUX AOCHiAXEHb LIOA0 BNMBY BigCyTHOCTI
npoaoBonbYoi  6esnekn Ha MNCcuxiyHe 340POB’S, 30KpemMa Ha pPU3MK  BMHUKHEHHS
cyiumMaanbHOi NOBEAHKM, a TaKOX BU3HAYEHHS KIMHOYOBUX HAMPSIMKIB Ta iIHCTPYMEHTIB,
AKi MOXyTb OyTu BuKOpUCTaHi Ons 3anobiraHHa cyiuMaam Yepes MoKpalleHHs
npoaoBonbLYOoi 6e3neku.

Matepianu Ta Metoamu. CuctemaTuyHWn OMMSA NiTepaTypu 3a OCTaHHi 5 pokiB
i3 mixHapogHux 6a3 gaHux (PubMed, Scopus, Web of Science). KoHTeHT-aHanis
JocnigkeHb | 3BiTIB ANSA BUSAIBNEHHSA OCHOBHMX FinoTte3 Ta B3aemo3B’A3kiB. Mixauc-
uunniHapHUI Nigxig i3 BUKOPUCTaHHSAM 3HaHb i3 MCMXONOrii, CoLionorii, eKoHOMIKM
Ta MEAVLUHM.

Pe3ynbtatm Ta iXx o6roBopeHHsA. [ocnifxeHHs nigTBEpAMNo, WO NPOAOBOMLYa
Gesneka Bigirpae Kr4YoBYy porb Yy NIATPUMLI MNCUMXIYHOrO 300pOB’s, a ii BiACYTHICTb
€ 3HauyLLMM (haKTOPOM PU3NKY PO3BUTKY CyiLmaanbHOT MOBEAIHKN.

Bnnue npodosornb4oi HesabesnedyeHocmi Ha rcuxiyHe 300p08’s: MOAW, SKi CTUKaKTLCS
3 AediunToM NpPOAOBONbLCTBA, YacTille 3a3HaloTb TPUBOXHOCTI, Aenpecii Ta cyium-
AanbHux aymok. Hanpuknag, y CLUA Monogb i3 HegocTaTHbOK MpoAoBonbyol Ges-
MeKkol Mana BTPWYi BULLi LUIAHCU Ha PO3BWUTOK CYiLMAANbHUX ifel MOPIBHAHO 3 iX
ofHoMiTKaMu, SiKi He cTukanucs 3 uieto npobnemoto. B TaH3aHii cepeq wikonspis, WO
noTepnawTb BiA4 HecTadi xapuyyBaHHsi, yacToTa cyiumpanbHux cnpob 6yna Bagivi
BULLIOKO, HiX Y iXHiX 3abe3neyeHnx poBECHUKIB.

nobanbHi meHOeHyii: Ha adpUKaHCBLKOMY KOHTUHEHTI PErioHn 3 XpPOHiYHUM Aedi-
LMTOM NPOAOBOMbCTBA AEMOHCTPYHOTb 3HAYHMI piBeHb cyiunaanbHux oyMok — oo 30%
cepep, AOPOCIOro HaceneHHs. Y KaHagi OOCnigHVKY BUSIBANK, LLIO roCcTpuii 6pak xap4is
NOB’AA3aHNIA 3i 3HWKEHHAM TPUBAmNOCTi XWUTTS Ta 30iNbLUEHHSM PU3UKY camorybcTs.
Cepep niTHIX Nogen y KpaiHax i3 HU3bKMUM piBHEM J0XOAYy HEAOCTaTHE XapyyBaHHS
yTpWYi NigBuMLLYBano NMMOBIPHICTL cnpob camorybcTsa.

Ornsp nitepatypu

542 Literature review


https://doi.org/10.26565/2313-6693-2024-51-09
https://orcid.org/0009-0006-5571-618X
https://orcid.org/0009-0006-5571-618X
mailto:rothschildacademia@gmail.com
https://orcid.org/0000-0002-1292-7482
https://orcid.org/0000-0002-1292-7482
mailto:m.savina@karazin.ua
https://orcid.org/0009-0003-3456-5771
https://orcid.org/0009-0003-3456-5771
mailto:rothschildacademia@gmail.com
https://orcid.org/0009-0006-5571-618X
https://orcid.org/0009-0006-5571-618X
mailto:rothschildacademia@gmail.com
https://orcid.org/0000-0002-1292-7482
https://orcid.org/0000-0002-1292-7482
mailto:m.savina@karazin.ua
https://orcid.org/0009-0003-3456-5771
https://orcid.org/0009-0003-3456-5771
mailto:rothschildacademia@gmail.com
mailto:m.savina@karazin.ua

BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa. ISSN 2313-2396 (Online)
Cepist MegnumHa. 2024. T. 32. Ne 4(51). C. 542-559 ISSN 2313-6693 (Print)
The Journal of V.N. Karazin Kharkiv National University.

Series Medicine. 2024;32(4(51)):542-559

AAS UUTYBAHHS:

Monode ma cmydeHmu — ocobnugo epasnuei epynu: BiACYTHICTb NpoAoBonL4oi 6e3-
neku ocobnumeo rocTpo BNMMBAaE Ha MCUXiYHE 340POB’s NianiTkiB i cTyaeHTiB. Y KaHagi
8o 13% nigniTkiB i3 HecTayelo NPogoOBONbLCTBA MOBIAOMNSANU NPO cyiunaanbHi AYMKU.
YHiBepcuTeTCbki CTyaeHTM B bBaHrmagelwl Takox BUSIBUNUCS BPasnMBOO  PYMoto:
75,5% i3 HUX cTMKanucs 3 NPOAOBONBYO He3abe3neyeHicTHo, WO CYynpOBOAXYBanocs
BMCOKOIO MOLUMPEHICTIO cyiumaanbHuxX igen, nnaxis Ta cnpoob.

lpobremu silicbkosux eemepadia: cepen BeTepaHiB 36ponHux cun y CLUA BigcyT-
HiCTb NpopoBonbyoi 6e3neku acouitoBanacst 3i 36iNbLUEHHSIM PU3MKY CyiLMOanbHUX
AyMOK Mmaike B4eTBepo. OcobnmMBO BUCOKUI pu3nk (HiKCYBaBCS Y TUX, XTO TakoX MaB
NCUXivHi po3naau.

CoujanbHi MexaHiaMu ernnuey: HefoCTaTHICTb XapyyBaHHsSI MOPOMXYE CTPEC, MOYYTTH
couianbHoI i3onsuii Ta 6e3HafiiHOCTI — YMHHKKM, WO 3HAYHO MNiABULLYIOTE IMOBIpPHICTb
cyiumpanbHux gymok. BetaHoBneHo, wo fo 46% Lporo 3B’sA3Ky onocepenkoBaHi cTpe-
COBVMU NEPEXMBAHHSIMU Ta i30/1bOBAHICTHO.

HeoOdHopidHicmb daHux ma memodosioeii: OKpeMi acneKTn JOCNIMKEHHS 3anuwalTbes
HepiBHOMIpPHO BUCBITIEHMMU. BigMiHHOCTI y nigxodax 4O BMMIpIOBaHHSA NPOAOBONBYOT
He3abe3neyeHoCTi YCKNagHTL MOPIBHAHHSA pe3ynbTaTiB, NpoTe BCi Axepena nig-
TBEPKYIOTh il CYTTEBUIA BNMMB Ha NCUXiyHe Grnarononyyysi.

Pesynbtatv gocnigxeHHsi BkasyloTb Ha HeOOXiAHICTb KOMMMEKCHoro nigxogy 4o BWpi-
WweHHst npobnemu npopoBoneyoi 6e3nekn. BusHaHHA i BiACYTHOCTI Ik BaXXnuBOro
hakTopa pu3UKy Ans MNCUXIYHOrO 3[0POB’'Sl BiAKPUBAE MOXMMBICTb ANs pPo3pobku
LinboBUX Mporpam npeseHLii cyiumais. 3abe3neyeHHs [oCTyny OO0 sIKICHOrO Xxapuy-
BaHHS1, MPOBEAEHHS NOKanbHUX AOCHIMAXEHb, a TaKoX BKIOYEHHS napameTpa MNpogo-
BOMbYOI 6e3neku y mnnaHu HauioHanbHOI NOMITUKM MOXYTb 3HAYHO 3HU3UTU PUBUKK
po3BUTKY cyiumpaanbHOi noBefiHkU. 30KkpeMa, CTBOPEHHSI perioHanbHUX nporpam
niaTPYMKM, CMPSIMOBAHWX Ha BpasnuBi rpynu, [03BONUTL 3abe3neynTu He nuile
hi3NYHMIA, @ I NCUXONOTiYHWI AOBPOBYT HaceneHHs.

Pesynetatv nigTBEpOXKYOTh, WO npojoBonbda Ge3neka € He nuwe couianbHo-
€KOHOMIYHOW, a 1 CyTTEBOK MNCUXOIOriYHOK KaTeropieto, sika notpebye yBaru sik
HayKOBOI CMiNbHOTW, TaK i ypagis.

BucHoBku. MNpogosontya 6e3neka BUxoanTb 3a Mexi 3abeanedyeHHst isnyHux notped
i OXOMMIOE KOMMMEKCHi coLjianbHO-eKOHOMIYHI Ta ncuxonoriuHi Buknuku. |i 3abeane-
YEHHS! € BaXIMBUM KPOKOM [0 30epexeHHsl MCUXIYHOro 300pOB’S Ta XUTTA Ntogen
y BCbOMY CBITi. BigcyTHicTb npogoBonb4oi 6e3neku € 3HadylyM couianbHO-EKOHO-
MiYHUM | MCUXOMNOriYHMM (DaKTOPOM, IO CRPUSE NIABULLEHHIO PU3NKY CyiumMaanbHOI
noBeaiHKM cepen PisHUX KaTeropilt HaceneHHs. |i BANMB npocTexyeTbes Ak y kpaiHax
i3 HM3bKUM pIBHEM [o0Xody, TaK i Y BUCOKOPO3BMHEHUX AepxaBax, Lo NigTBEPOXYE
rnobanbHuin xapakTtep uiei npobnemu. lMpogoBonb4a He3zabesneveHiCTb BUKIUKaE
cTpec, nodyTTst 6e3HafiiHOCTI Ta coujianbHoi i3onsuii, Wo onocepeakoBytoTh il BNNB
Ha pO3BMTOK cyiumaanbHUX AyMOK i noBediHku. [1o 46% 3B’3Ky M HecTauyer npogo-
BONbCTBA Ta CYiLnaanbHICTIO NOSCHIOETLCA CaMe LMK hakTopamu.

BusHaHH$ BigcyTHOCTI NpofoBonbyoi 6e3neku, sik MiLleHi npeBeHLUii cyiumais, Bigkpusae
HOBi MOXTMBOCTi ANS 3HWXKEHHS coLuianbHOI HAaNpyr Ta 36epexeHHs XUTTs Nogen.
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ABSTRACT

Background. The review presents a summary of English-language sources that
explore the relationship between food insecurity and suicidal behavior in humans.
The study was conducted to analytically identify a new target for suicide prevention.
The hypothesis was tested that food insecurity could be a pro-suicidal factor, i.e.,
one that increases levels of suicidal activity and mortality, and thus serves as
a potential target for suicide prevention.

The lack of access to adequate and quality nutrition poses a significant psychological,
socio-economic, and medical challenge. It contributes to elevated levels of depression,
anxiety, and suicidal behavior, particularly among vulnerable population groups such as
adolescents, students, older adults, and veterans.

Purpose — the study aims to analyze the impact of food insecurity on mental health
and suicidal behavior. It identifies the potential of leveraging food security improvement
approaches for suicide prevention.

Materials and Methods. A systematic review of the literature from the past five years
using international databases (PubMed, Scopus, Web of Science). Content analysis
of studies and reports to uncover key hypotheses and relationships. A multidisciplinary
approach, integrating insights from psychology, sociology, economics, and medicine.
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Results and discussion. The study confirms that food security plays a vital role in
supporting mental health, while its absence is a significant risk factor for developing
suicidal behavior.

Impact of Food Insecurity on Mental Health: Individuals experiencing food deficits
are more prone to anxiety, depression, and suicidal thoughts. For example, in the
United States, youth with insufficient food security were three times more likely to
develop suicidal ideation compared to their food-secure peers. In Tanzania, school-
children suffering from food scarcity had twice the frequency of suicide attempts as
their well-fed counterparts.

Global Trends: Regions in Africa with chronic food shortages report high levels of
suicidal thoughts — up to 30% among adults. In Canada, acute food deprivation
was linked to reduced life expectancy and increased suicide risk. Among older adults
in low-income countries, inadequate nutrition tripled the likelihood of suicide attempts.
Youth and Students as Vulnerable Groups: Food insecurity profoundly impacts the
mental health of adolescents and students. In Canada, up to 13% of adolescents
facing food insecurity reported suicidal thoughts. Similarly, in Bangladesh, 75.5% of
university students experienced food insecurity, which was associated with high
rates of suicidal ideation, plans, and attempts.

Challenges Faced by Military Veterans: Among U.S. military veterans, food insecurity
was associated with nearly a fourfold increase in the risk of suicidal thoughts. This risk
was particularly pronounced among those with co-existing mental health disorders.
Social Mechanisms of Influence: Food insufficiency leads to stress, feelings of social
isolation, and hopelessness — factors that significantly increase the likelihood of suicidal
thoughts. It was found that up to 46% of this link is mediated by stress and isolation.
Heterogeneity in Data and Methodology: Some aspects of the research remain unevenly
addressed. Differences in measuring food insecurity complicate the comparison
of results; however, all sources confirm its substantial impact on mental well-being.
The results highlight the need for a comprehensive approach to addressing food
security issues. Recognizing the absence of food security as a major risk factor for
mental health opens new avenues for developing targeted suicide prevention programs.
Ensuring access to quality food, conducting localized research, and integrating food
security parameters into national policy plans can significantly reduce suicide risks.
Notably, the creation of regional support programs targeting vulnerable groups can
ensure both physical and psychological well-being.

Conclusion — The findings confirm that food security is not merely a socio-economic
issue but also a crucial psychological category that demands attention from both
the scientific community and governments. Ensuring food security transcends the
fulfillment of physical needs, encompassing complex socio-economic and psycho-
logical challenges. Its provision is a vital step toward preserving mental health and
saving lives globally. Recognizing food insecurity as a target for suicide prevention
offers new opportunities to alleviate social tension and safeguard human lives.

Rothschild-Varibrus VZ, Savina MV, Fritzsche LM. Food insecurity as a target for suicide prevention (literature
review). The Journal of V.N. Karazin Kharkiv National University. Series Medicine. 2024;32(4(51)):542-559.
DOI: https://doi.org/10.26565/2313-6693-2024-51-09

BCTYN

Cy4aCHUI CBIiT CTUKAETbCA 3 YUCMEHHUMWU BUKIN-
Kamu, cepep siKMX ocobrnvMBoO rocTpo mnocrae npobnema
nponoBonbL4oi 6esnekn. BigcyTHICTb 4OCTyNy A0 SIKICHOrO
Ta [AOCTaTHbOrO XapyyBaHHSA € He nuwe couianbHo-
€KOHOMIYHOI, a W 3HAYHOK MIPOK MCUXONOTYHOK
npobnemoto, gka BNnMBae Ha fo6pobyt nogen. OgHUM
i3 HanWbinbll TPUBOXHWUX acnekTiB uiei cutyauii € ii
B3AEMO3B’A30K i3 PIBHEM MCUMXIYHOTO 340pOB’A Hace-
NEHHS, BKIYAKYM PU3UKMA  PO3BUTKY CyiuuaanbHUX
TeHOeHUin. BcTaHOBNEHHA 4iTKMX 3B’A3KIB MiX BigCyT-
HICTIO MpoJoBONbYOI 6e3nekn Ta CyiuMaanbHICTIO MOXe
cTaTu BaroMUM BHECKOM Y CTBOPEHHS e(eKTUBHUX
nporpamMm npeBeHLii, CNpAMOBAaHUX Ha 3MEHLUEHHS
couianbHoi Hanpyry Ta 36epexeHHs XUTTS Noaen.

AkTyaneHicTb npobnemu npogoBonkbyoi  6e3neku
mae rmobanbHui xapakTep, npoTe ii Hacnigkm ocobnmneo
BiAYYTHI y KpaiHax i3 HM3bKUM piBHEM J0X0Ay, a TakoX

INTRODUCTION

The modern world faces numerous challenges,
among which the issue of food security is particularly
acute. Lack of access to quality and sufficient nutrition
is not only a socio-economic problem but also signifi-
cantly a psychological issue that impacts people’s
well-being. One of the most concerning aspects of this
situation is its interrelation with the mental health status
of the population, including the risks of developing
suicidal tendencies. Establishing clear links between food
insecurity and suicidality could make a significant contri-
bution to creating effective prevention programs aimed
at reducing social tension and preserving human lives.

The relevance of food security as a global problem
is undeniable; however, its consequences are especially
pronounced in low-income countries and regions experi-
encing economic crises, armed conflicts, or environmental
disasters. Food shortages impose additional psycho-
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y perioHax, WO MepexuBalTb EeKOHOMIYHI KpusMu,
30pONHI KOHMNIKTM YKM ekornoriyHi katacTpodu. Hectaua
Xap4yoBUX PECYpCiB CTBOPHOE [0AATKOBWI MCUMXONMOriy-
HUA TUCK, CNPUSIOYM BUHUKHEHHIO OENPEeCUMBHUX CTaHIB,
TPMBOXHOCTI Ta iHWMX MNCUXIYHUX pPO3nagiB, SKi € YMH-
HUKaMu cyiumaanbHoOl noBediHkU. Y LbOMY KOHTEKCTI
OOCnioKEeHHs1 B3aEMO3B'A3Ky MiXX NpogoBofbvo 6es-
NeKkow Ta pusvkamu cyiumay € Haa3BUYaiHO BaXKIMBUM
ans po3pobky edekTUBHUX CTpaTerin npeBeHLUii, Lo
BPaxoBYIOTb He NuLLe MefunyHi, a 1 couianbHO-eKOHOMIYHI
acnekTu. AKTyarnbHIiCTb TEMW TaKOX 3yMOBreHa notpeboto
B iHTErpoBaHOMYy MiAXoA4i 4O BMPILLEHHA Npobnemu, sikuii
BKMNOYaTUME MiXKOUCUMNAIHAPHI OOCRISKEHHA Ta cniB-
npaul MiKHapoaHUX opraHisauin, ypsgis i rpomag-
CbKOro cektopa.

MeTta po6oTM — npoaHanisyBaTy CTaH HasiBHUX
JocnigxeHb LWOAO BMMMBY BIiACYTHOCTI NPOAOBOMLYON
Ge3nekn Ha NCcuxiyHe 340pOB’S, 30KpeMa Ha pU3MK BU-
HUKHEHHS cyiumaanbHOI NOBEAIHKU, a TaKoX BU3HAYEHHS
KMIOYOBMX HaMpsAMKIB  Ta HCTPYMEHTIB, $Ki MOXYTb
OyTn BUMKOpUCTaHi Anst 3anobiraHHA cyiuuaam 4vepes
NnokpaLLeHHs1 NPOAoBONLYOI Ge3neku.

MATEPIAAU TA METOAU AOCAIAXXEHHA

Bynn BukopucTaHi JoCnigpKeHHsA, WO po3rnsgarTb
couianbHO-eKOHOMIYHI YMHHUKM cyiumaanbHOT NOBEAiIHKN,
3 aKLEHTOM Ha perioHn 3 BUCOKMM PiBHEM MPOAOBOSLYOI
HecTabinbHOCTi. [daHi CTaTUCTUYHUX areHTCTB i Haujio-
HanbHUX YypaAiB LWOAO PiBHA MNpogoBONbYOl Oesneku,
cyiumaanbHNX NOKa3HMKIB Ta CYNyTHIX hakTopiB; peueH-
30BaHi HayKoBi cTaTTi, onybnikoBaHi y MikHapoaHux 6asax
naHnx (PubMed, Scopus, Web of Science) 3a octaHHi
5 pokiB; aHaniTU4Hi 3BITM MiKHApOOHUX oOpraHisauin
LLoA0 NpoaoBONbYOi 6e3nekn Ta NCMXIYHOrO 300POB’S.

Y npoueci nigroToBKM OrMsiAOBOI CTaTTi BUKOPUCTO-
BYBaJIUCb TaKi METOOU:

1. CucmemamudyHuli 025150 flimepamypu: NOLWYK, Big-
Oip i aHani3 mxepen, Wo CTOCYTbCA TEMMU OOCHIAKEHHS,
3 METOK y3araribHEHHS KIMHOYOBUX BUCHOBKIB.

2. KoHmeHm-aHani3: BUBYEHHSI TEKCTiB AOCHiaXeHb
i 3BITIB ANA BW3HAYEHHSI OCHOBHMX TeM, rinoTte3 Ta
iHTepnpeTauin.

3. Memod nopigHsIHHS: NMOPIBHAHHS OAHUX i3 Pi3HUX
oKepen And BUSBIEHHSA 3aKOHOMIpHOCTEN i BigMiHHOC-
Ten y nigxogax 0o AOCHIIKEHHS B3aEMO3B'sI3Ky Mpoao-
BONbYOI 6e3nekn Ta NCMXiYHOro 300pOoB’s.

TakoXX BMKOPUCTOBYBABCA MiKOMCUMNAIHAPHUA nig-
Xif, WO nonsarae y iHTerpadii 3HaHb i3 ranysen ncmMxornorii,
couionorii, EKOHOMiKM Ta OXOPOHW 340POB’st Ansi Bcebiy-
HOro BMCBITIIEHHSI Npobnemu.

Lli metoon [03BONAKOTL CTBOPUTU  KOMMSIEKCHUIN
Orns4 Cy4acHOro CTaHy JoChigKeHb Y Ui cdepi, BUSBUTU
nporanuHyM B 3HAHHSAX Ta 3anporoHyBaTU pekomeHaauil
Ons noganbLlumx AOCHiIMKEHb | NPaKTUYHUX Oi.

PE3YABTATU TA IX OBFOBOPEHHS

MponoBonkya Gesneka BM3HAYAETHCH YMHHUM 3aKO-
HOOABCTBOM $IK 3aXMLUEHICTb XWUTTEBUX iHTEpeciB nito-
OWHW, 9Ka BUpPaXaeTbCs Yy rapaHTyBaHHI [AepKaBoto
6Ge3nepeLLKogHOro €KOHOMIYHOro AOCTyny JOAMHWU [0

logical stress, contributing to depression, anxiety, and
other mental disorders, which are significant factors in
suicidal behavior. This study is particularly relevant as it
addresses the pressing need to explore the interconnec-
tion between food security and mental health in order
to design effective strategies for suicide prevention that
encompass both medical and socio-economic aspects.

The urgency of the topic is further emphasized by the
necessity of adopting an integrated approach to the issue.
Such an approach involves interdisciplinary research
and collaboration among international organizations,
governments, and the public sector. This ensures
comprehensive problem-solving and paves the way for
innovative solutions that address the root causes of
food insecurity and its psychological implications.

The objective of this work is to analyze the state of
existing research on the impact of food insecurity on
mental health, particularly the risk of suicidal behavior,
and to identify key directions and tools that can be used
to prevent suicides through improving food security.

MATERIALS AND METHODS

The study utilized research examining the socio-
economic factors of suicidal behavior, focusing on
regions with high levels of food instability. Data from statis-
tical agencies and national governments on food security
levels, suicide rates, and associated factors were used,
as well as peer-reviewed scientific articles published
in international databases (PubMed, Scopus, Web of
Science) over the past five years, and analytical reports
from international organizations on food security and
mental health.

In preparing the review article, the following methods
were employed:

1. Systematic literature review: search, selection,
and analysis of sources related to the research topic
to summarize key findings.

2. Content analysis: examination of research texts
and reports to identify main themes, hypotheses, and
interpretations.

3. Comparative method. comparison of data from
different sources to identify patterns and differences
in approaches to studying the relationship between
food security and mental health.

An interdisciplinary approach was also applied,
integrating knowledge from psychology, sociology,
economics, and healthcare to comprehensively address
the problem.

These methods provide a comprehensive review
of the current state of research in this field, identify
knowledge gaps, and offer recommendations for further
research and practical actions.

RESULTS AND DISCUSSION

Food security is defined by current legislation
as the protection of an individual's vital interests,
expressed in the state’s guarantee of unobstructed
economic access to food to sustain their normal life
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NpOAYKTIB XapyyBaHHS 3 METON MiATPUMaHHS 1i 3BK-
YyarHoi xutTeBoi aisnbHocTi’ (Po3gin I, ct. 2, n. 2.13.
3akoHy YkpaiHu «[po gepxaBHy MiATPUMKY CinbCbKOro
rocnogapcrtea YkpaiHuy») [1].

MpopoBoneya Gesneka B iepapxii pisHuXx Buais 6es-
nekn 3anmae ocobnvBe MicLe, OCKINbKM HopManbHi
" MOBHOLHHI NPOAYKTW Xap4yBaHHS HE MalTb anbTepHa-
TUBHUX 3aMiHHUMKIB [2]. He3Baxatoum Ha 3HaYHWA Macus
pocnigxkeHb npobnematukym  NpogoBoONnbYoi  Gesnekn
y MUpHUI Yac [3-5], Sk i B ymoBax noBHOMacLUTabHUX
BOEHHUX AiA, 3 AKMMU CTUKHynacsa YKpaiHa nouynHarouu
3 24 nwotoro 2022 p. [6], Aeski NUTaHHS 3anuarTbCs
OCTOPOHb, a came NUTaHHA MeaNYHUX PU3UKIB, BUHUKHEH-
Hsl sIKMX OOYMOBIEHO BUMYLLUEHWM FOfIOA4YBaHHSM, Bif-
CYTHICTIO ab0 KPUTUYHUM 3HWKEHHSIM piBHA MNpoado-
BOIbYOT 6e3neku.

BignoeigHO [0  CBITOBOI  CTAaTUCTWUKK,  LLOPIYHO
6nusbko 800 000 nwogen y cCBiTi 3aBepLlyOTb CBOE
XWUTTA camorybcteom [7]. Ha kpaiHm 3 Hu3bkuM Ta
cepefHiM piBHem poxopy npunagae 79% BpaxoBaHUX
camorybcTtB [8]. OgHUM i3 KpuTepiiB Bi4HECEHHSI KpaiHu
00 rpyn «KpaiHW 3 HU3bKMMW Joxodamu» Ta «KpaiHu
3 4OX04aMKN HUWXKYMMK 3a cepefHi», 3rigHo 3 knacudika-
uieto CaiToBoro 6aHky, € gediumMT NPoaoBONbLCTBA, AKUIA
BKa3ye Ha BiACYTHICTb abo HebGesnevHe 3HWKEHHS Npo-
JoBornbyoi 6e3neku [9]. Y 3B’3Ky 3 TUM, WO GinbLicTb
camorybCcTB y CBIiTi Nnpynagae Ha KpaiHW 3 NpPoBGneMHuUm
CTaHOM NpoaoBonkLY0i 6e3nekun, 3aKOHOMIpHMM, Ha Hal
nornsif, € NMTaHHsi NPO HasABHICTb Ta CTyMiHb BUBYEHOCTI
3B’A3Ky MiXK BiACYTHICTIO npogoBonbyoi 6esnekun i3
cyiumaanbHOK NOBEAiHKOH.

[ocnigXeHHs npoBegeHe 3 METOK aHaniTUYHOro BUO-
KpeMneHHsA HOBOI MilleHi npeBeHuii cyiumay. MNepesips-
nocb MPUMYLLEHHS, WO BiACYTHICTb NpogoBonbyoi 6e3-
nekn moxe OyTM npocyiuMaanbHUM YUMHHWUKOM, TOOTO
Takum, WO niaBuLLYye piBHI CyiumaanbHOI akTUBHOCTI Ta
cyiumaanbHOI CMepTHOCTI, | Yepe3 Te — MilleHHIo npe-
BeHUii cyiumay. Yepe3 Opak BiTYUM3HSAHMX ny6nikauin
3a TEMOI [OOCHIQKEHHS, aHanidyBanucst BUKMKOYHO iHO-
3eMHi (aHrmoMoBHi) axepena. CuctemaTtuyHWiA MoLUyK
OyB NpoBefdeHU Ha enekTpoHHMX pecypcax PsycINFO,
PubMed, SciELO 3a nepiog 3 2019 no 2024 poku
3 BUKOPUCTAHHAM KIMHOYOBUX CRiB: «Cyiuma», «cyiumaans-
Ha iIHTeHLiA», «BigCYTHICTb NPOAOBONLY0I 6e3nekny, «npo-
cyiumaanbHUA YUHHUK», «MilleHb NpeBeHUIT cyiunay».

3B’A30K MiX BigCyTHICTIO mMpoaoBoneyoi 6e3nekn Ta
cyiumpansHMMKM inesmu cepen monoaux nogen y Cno-
nyyeHux Ltatax Amepuku 6yno npocTexeHo y aocnia-
xeHHi Nagata Jason M., Kartika Palar, Holly C. Gooding
Ta iH. (2019). BukopucToBytOUM OaHi 3 4eTBEPTOi XBUNi
HauioHanbHOro NOHFITIOAHOrO LOCNIAXEHHST 300pPOB’S
nigniTkis Ta gopocnux (Add Health), aBTopun BcTaHoBUNN,
Wo mornogdi noaM 3 BiACYTHICTIO NpodoBonbyoi 6e3neku
Manu 3Ha4yHO BMLLI LUAHCUM BWHUKHEHHS CyiumaanbHUX
iAen MOPIBHSAHO 3 IXHIMW ogHONITKAMM, SiKi Manu nNpogo-
Bonbdy 6e3neky (ckopuroBaHe ctaBneHHs waxciB [AOR ]
3,34 npotun 2,76, p < 0.001) [10].

F.K. Shayo, PS. Lawala (2019) npoBenu ouiHKy 3B’si3Ky
MiX BiOCYTHICTIO mpogoBoneyoi 6esneku Ta cyiuvpans-
HOK noBefiHKow LWKonapiB y TaH3aHil. [docnigxeHHs
r'pyHTYBanocs Ha BTOPMHHOMY aHanisi Matepianis GSHS

activities (Section |, Article 2, Clause 2.13 of the
Law of Ukraine «On State Support for Agriculture
of Ukraine») [1].

Food security occupies a special place in the
hierarchy of various types of security because normal
and adequate food products have no alternative
substitutes [2]. Despite the significant body of research
on food security issues in peacetime [3-5], as well as
during the large-scale military actions faced by
Ukraine since February 24, 2022 [6], certain issues
remain unexplored, particularly the medical risks
associated with forced starvation, lack, or critical
decline in food security.

According to global statistics, approximately 800,000
people worldwide take their own lives annually [7].
Low- and middle-income countries account for 79%
of reported suicides [8]. One criterion for classifying
countries as «low-income» or «lower-middle-income»,
according to the World Bank classification, is food
scarcity, which indicates the absence or dangerous
reduction of food security [9]. Since the majority of
suicides globally occur in countries with problematic
food security, it is logical, in our view, to question the
existence and degree of study of the connection bet-
ween the absence of food security and suicidal behavior.

This study aimed to analytically isolate a new target
for suicide prevention. The hypothesis tested was that
food insecurity might act as a pro-suicidal factor,
meaning it increases the levels of suicidal activity and
mortality, thereby serving as a target for suicide
prevention. Due to the lack of domestic publications
on the subject, only foreign (English-language) sources
were analyzed. A systematic search was conducted
on the electronic resources PsycINFO, PubMed, and
SciELO for the period from 2019 to 2024 using the
keywords: «suicide», «suicidal intent», «food insecurity»,
«pro-suicidal factor», and «suicide prevention target».

Nagata Jason M., Kartika Palar, Holly C. Gooding,
et al. (2019) explored the connection between food
insecurity and suicidal ideation among young people in
the United States. Using data from the fourth wave of
the National Longitudinal Study of Adolescent to Adult
Health (Add Health), the authors found that young indi-
viduals experiencing food insecurity were significantly
more likely to have suicidal thoughts compared to
their food-secure peers (adjusted odds ratio [AOR]
3.34 vs. 2.76, p < 0.001) [10].

F.K. Shayo and P.S. Lawala (2019) evaluated the
association between food insecurity and suicidal
behavior among schoolchildren in Tanzania. This study
was based on a secondary analysis of data from
the Global School-Based Student Health
Survey (GSHS) conducted in the country in 2014.
The sample included 3,793 respondents. The primary
independent variable was «food insecurity» (FI), and
the dependent variables were «suicidal ideation» (SI)
and «suicide attempts» (SA). Pearson’s chi-square test
and multivariate logistic regression were used to
evaluate the relationship between the variables.
Among the sample, 254 (6.7%) schoolchildren
experienced food shortages and were categorized

(TnobanbHoro o6cTexxeHHs 300poB’s y4HiB) NpoBeaeHoro  as Fl by the authors. Compared to food-secure
B KpaiHi y 2014 poui. Bubipky cknanu 3793 pecnoHgeHta.  schoolchildren, those with Fl exhibited significantly
MepBuHHOIO HesanexHow 3MiHHO Oyna «BiacyTHicTb  higher levels of suicidal behavior. Specifically,
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npogoBonbyoi 6e3nekn» (food insecurity — Fl), 3anex-
HAMM 3MIHHUMW — «OYMKW Npo camory6ctBo» (suicide
ideation — Sl) Ta «cnpoba camorybcTBa» (suicide at-
tempt — SA). OuiHto4M 3B’1I30K MK 3MiHHUMW aBTOpU
BMKOpPUCTOBYBanu kputepini lMipcoHa (x?) i GaratomipHy
norictuyHy perpecito. 254 (6,7%) wkonspa y Bubipui
3a3HaBany HecTtadi NpoAdoBonbCTBa Ta Oynu BigHeECEHI
aBTopamu o kateropii ocid 3 Fl. Y nopiBHsIHHI 3i WKons-
pamu, OOCTaTHbO 3abesnedYeHnMy MpoAyKTaMu Xapuy-
BaHHA, Yy wWwkonapie i3 Fl BupaxeHicTb cyiumaanbHuX
nposiBiB Oyna 3HayHo BuLle. 30kpeMa, y wwkonspis i3 Fl
yacTilwe BUHUKanu cyiumpanbHi OyMKW | BOHW 4YacTiwe
pobunu cyiumpgansHi cnpobu: (AOR; 1,8 95% CI 1,3-2,5,
p < 0,001] ta AOR; 2,4, 95% CI 1,7-3, 3;p < 0,001).
BigcyTHicTb npogoBoneyoi 6e3nekn aBTopy BU3HAYUNU
K HesanexHun npeavkTop cyiuuganbHOT MNOBEAIHKM.
BucnoeneHo pOymKy, LO BTPYYaHHsl, CMpsIMOBaHe Ha
3abe3neyeHHss npoaoBofbdoi 6e3nekn Ha  LKiNbHOMY
piBHI, MOXe 3axuUCTUTW NigNITKiB 3 ronoay4dmx cimen
Big cyiumaansHoi nosediHku [11].

A.C. Sweetland, A. Pala Norcini, J. Mootz Ta iH. (2019)
BMBYMNN MOLUMPEHICTb i 3B’A30K MiXX BiACYTHICTIO Npoao-
Bonbyoi  6esnekn, NcuxivHUMKM posnagamy Ta cyium-
JanbHUMU OyMKaMu Y TpbOX rpynax CiflbCbKUX NOceneHb
B Adpuvui Ha niBgeHb Big Caxapu. Y Bubipky 6yno
BKMOYeHO 1142 ocobu 3 TPbOX CiNbCbKUX MOCENEHb
y Hirepii (n = 380), YraHgi (n = 380) Ta lani (n = 382).
BigcyTHicTe npopoBoneqoi  6e3neku  BuMiptoBanacs
Ha OCHOBI KiNbKOCTi MicsLiB y nonepeaHbOMY poLi, Konu
ciM’l pecnoHaeHTa noeigomMnsna, Wo «He Moxe cobi
[O3BONMUTM ABa MOBHOUiHHI MPUAOMKM XXi Ha [OEHbY.
HasiBHicTb/BiACYTHICTb NCUXiYHOrO po3nagy BCTaHOBMHO-
Banacs 3a pgonomoroto wkanu Kessler Psychological
Distress Scale (KPDS), a cyiunganbHux gymok — 3a [o-
nomoroto LLkanu nepBMHHOI OLIHKM MCUXIYHUX po3nagis
(The Primary Care Evaluation of Mental Disorders,
PRIME-MD). MowwpeHicTb oci® 3 nomipHumn abo Tsk-
KMMK NCUXidHUMK po3nagamu B Hirepii, Yrangi ta aHi
ctaHoBuna 35,5%, 30,8% T1a 30,4%, a piBeHb cyiuu-
JanbHux aymok — 29,7%, 21, 3% Ta 10,9%, BignosigHo.
Pusunk cyiumpaanbHux gymok OyB noB’sisaHuii 3 BiAcyT-
HicTio nNpogoBonbYoi Ge3nekn B Hirepil, xiHo4ot cTaTTio
Ta NiTHiM BikoM B YraHgi) [12].

F. Men, C. Gundersen, M.L. Urquia, V. Tarasuk (2020)
y nonynsiuiiHoMy PEeTPOCMNEKTUBHOMY KOFOPTHOMY [0-
CRig>KeHHi NPOCTEXMNN 3B’A30K MK BiACYTHICTIO Npoao-
BONMbYOi Ge3nekn [JoMOrocnodapCTB Ta CMEPTHICTIo
y KaHagi. Y dokyci yBaru aBTopiB 3Haxoauscs nependady-
BaHW 3B’A30K MiX BiACYTHICTIO NpogoBonbvoi 6e3neku
B CiM’I Ta CMEPTHICTIO Bif YCiX, i Bif, KOHKPETHUX MPUYNH.

IMig yac BCTaHOBMNEHHs1 cTaTyCcy «BiACYTHICTb MpoAdo-
BOMbYOi  6e3nekn» y KaHaACbKMX [OpPOCHMX aBTopwu
cnupanucs Ha pesynstatn OBCTeXeHHs1 300pOB’'st Hace-
neHHs KaHagn 3a 2005-2017 poku; npu OLiHIOBaHHI
CTPYKTYpPW NepenyvacHoi CMepTHOCTI cepef pecrnoHOeH-
TiB — Ha 6a3y [aHuWx CTaTUCTMKM MNPUPOLHOrO pyxy
HaceneHHst KaHagu 3a 2005-2017 poku. 3actocyBaBLun
Cox survival analyses 0o noe’sisaHux HabopiB AaHux,
aBTOpPU MOPIBHANW 3aranbHy CMEPTHICTb [J0POCIoro
HaceneHHst 3 Hebe3nekol CMEepPTHOCTI 3 YCiX MpUYUH
Ta Hebe3neKow CMEpPTHOCTI 3 MPUYUHM  BiACYTHOCTI
npogoBonbyoi 6e3nekn y gomorocnogapcTsi. Y xogi Ao-
cnigxeHHs 6yno BcTaHoBneHo, wo 3 510 010 BigibpaHux
popocnux (3 390 500 ntoguHo-pokiB), 25 460 nomepnu

Fl schoolchildren were more likely to have suicidal
thoughts (AOR 1.8, 95% CI 1.3-2.5, p < 0.001)
and suicide attempts (AOR 2.4, 95% Cl 1.7-3.3,
p < 0.001). The authors identified food insecurity
as an independent predictor of suicidal behavior
and suggested that school-level food security inter-
ventions could protect adolescents from food-insecure
families against suicidal behavior [11].

A.C. Sweetland, A. Pala Norcini, J. Mootz, et al. (2019)
examined the prevalence and association between
food insecurity, mental disorders, and suicidal
ideation in three rural settlements in sub-Saharan
Africa. The sample included 1,142 individuals from
Nigeria (n = 380), Uganda (n = 380), and Ghana (n = 382).
Food insecurity was measured based on the number
of months in the previous year that the respondent’s
family reported being unable to afford two full meals
per day. Mental disorders were assessed using the
Kessler Psychological Distress Scale (K10), and
suicidal ideation was measured with the Primary
Care Evaluation of Mental Disorders (PRIME-MD).
The prevalence of moderate or severe mental
disorders was 35.5% in Nigeria, 30.8% in Uganda,
and 30.4% in Ghana, while the prevalence of suicidal
ideation was 29.7, 21.3, and 10.9%, respectively.
Suicidal ideation risk was linked to food insecurity
in Nigeria and to female gender and older age in
Uganda [12].

F. Men, S. Gundersen, M.L. Urquia, V. Tarasuk (2020)
conducted a population-based retrospective cohort
study on the relationship between household food
insecurity and mortality in Canada. They focused on
the predicted connection between household food
insecurity and mortality from all and specific causes.
Food insecurity status among Canadian adults was
determined using data from the Canadian Community
Health Survey (2005-2017), and mortality patterns
were analyzed using linked vital statistics data.
Cox survival analyses compared the mortality risks
among food-secure and food-insecure adults. The study
revealed that of the 510,010 adults (3,390,500 person-
years) surveyed, 25,460 died prematurely by 2017.
Mortality rates for food-secure individuals and those
with marginal, moderate, and severe food insecurity
were 736, 752, 834, and 1,124 per 100,000 person-
years, respectively. Adjusted hazard ratios (HRs)
for premature mortality from all causes were 1.10
(95% CI1 1.03-1.18) for marginal, 1.11 (95% CI 1.05-1.18)
for moderate, and 1.37 (95% CI 1.27-1.47) for severe
food insecurity. Adults experiencing severe food
insecurity died an average of 9 years earlier than
their food-secure counterparts (mean age of 59.5 vs.
68.9 years). Severe food insecurity was consistently
associated with higher mortality risks from all causes
except cancer, with the strongest associations
observed for infectious diseases (HR 2.24, 95%
Cl 1.42-3.55), unintentional injuries (HR 2.69, 95%
Cl 2.04-3.56), and suicides (HR 2.21, 95% CI 1.50-3.24).
The authors concluded that Canadian adults from
food-insecure households were more likely to die
prematurely, emphasizing food insecurity as a signifi-
cant social determinant of mortality [13].

A.D. Brown et al. (2022) investigated the relation-
ship between food insecurity and suicidal behavior
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nepegyacHo 0o 2017 poky. CMepTHICTb Jopocnux, siKi
mManu npogoBonedy 6esneky, Ta ocib, ski BigyyBanu
He3HayHy, NOMIpHY Ta Cepho3Hy HecTady NpoAOBONbCT-
Ba, cknana 736, 752, 834 ta 1124 na 100 000 ntoguHo-
pokiB, BignosigHo. KopuroBaHi koedilieHTU pU3NKy
nepenyacHoi cmeptHocTi (KP) Big ycix npuuuH ans rpa-
HWUYHOI, MOMIPHOI Ta TSXKKOI HECTadi NPOAOBONbLCTBA CKMa-
mm 1,10 (95% CI 1,03-1,18), 1,11 (95% CI 1,05-1,18)
Ta 1,37 (95% CIl 1,27-1,47), BignosigHo. Cepen nopoc-
nu1x, sIKi ToMepnu nepeg4YacHo, Ti, XTo BiA4YyBaB rocTpy He-
CTayy NpoaoBOMbLCTBA, MOMEPNU B cepeaHboMy Ha 9 po-
KiB paHile, Hik TxHi ogHoniTkM, ski manu GesnedHe
xapuyBaHHs (Bik 59,5 npoTn 68,9 poky). CepinosHuii 6pak
NpoaoBONbCTBa MNOCTIAHO acoLitoBaBCs 3 BULLOK CMeEpPT-
HICTIO 3 yCiX NpPWYMH CMEPTI, KpiM paky; acouiauis 6yna
0cobn1Bo BUpaxXeHot Ans iHpeKUinHO-NnapasnuTapHux 3a-
XBoptoBaHb (ckopuroBaHun KP = 2,24, 95% CI 1,42-3,55),
HeHaBMUCHMX TpaBm (ckopuroBaHun KP = 2,69, 95%
Cl 2,04-3,56) i camorybcTB (ckopuroBaHui KP = 2,21,
95% CI 1,50-3,24). 3pobrneHo BUCHOBOK, LLO KaHaACbKi
Jopocni 3 gomorocrnogapcTs, siki BigvyBatoTb Gpak npo-
[OBOMbCTBA, 3 BiNbLIOK MMOBIPHICTIO NOMpPYTb nepepa-
YacHO, HiXX OOHONMITKM, SKi MaloTb NPOJOBONLYY Oe3nexy.
Mpu nnaHyBaHHi 3ycunb CKOPOYEHHSA nepeayacHol
CMepPTHOCTI aBTopaMu 3anponoHOBaHO po3rnsgaTv Bid-
CYTHICTb MpOAOBONBYOI 6e3nekn Ak 3HadyLly couianbHy
netepmiHaHTy [13].

Y pocnigxenHi A.D. Brown Ta iH. (2022) npoctexeHo
3B’A130K Mi>K NepexnBaHHAM NpoaoBosisHoi Hesabesneuye-
HocTi (BigcyTHoCTI npogoBonkYoi 6e3nekn — Food insecu-
rity — FI) Ta cyiunpanbHo NOBERiHKOW Yy cTapLuoknac-
HukiB CLUA. Y pgocnigxeHHi 6yno BukopuctaHo ob’egHaHi
AaHi 3 11 wrarTis, ki 6ynu oTpumaHi nig 4Yac BUBYEHHSA
pu3nkoBaHoil nosediHku monoai y 2017 poui. AHaniTU4Hy
BMOipKy cknanu 26962 Ta 24051 yu4HiB cTaplmx
knaciB. OuiHKy cTpaTUdiKOBaHWX 3a PacOBOK/ETHIYHO
HanexHicTio Ta cTaTTio  KoediuieHTiB  NOoLMpPEHOCTI
(prevalence ratios — PRs) npoBogunu 3a [4OMNOMOrow
mozenen perpecii MyaccoHa. 10,8% pecnoHAeHTIB NoB.i-
pomunu npo Fl. Y pecnoHaeHTiB, ski Binvysanu Fl, 6ys
NiaBULLEHMA pU3MK cyiuuaanbHOi NoBefiHkM (po3gymu
4M nnaHyBaHHSA camorybcTtBa Ta cnpobu camorybctea
NPUHaNMHI OOUH pa3 MPOTArOM POKY A0 OMNUTYBaHHS),
HesanexHo Big iXHbOI pacu/eTHIYHOI NpUHANEXHOCTI
un ctati. 3HaveHHsa PRs BapitoBanuca Big 1,9 (95%
[confidence interval — CI]: 1,8, 2,0) oo 3,1 (Cl: 2,7, 3,6).
Lle pocnigxeHHs nigkpecnioe 3HauvyLUi 3B’A3K1 MiX nepe-
XnBaHHsaM Fl Ta pusmkom camory6cTBa cepen cTapLuo-
KMNacHWUKIB yCiX pac/eTHi4HMX rpyn Ta crtaten. 3B’A3ku,
BCTAHOBIEHI MiX nepexuBaHHaM Fl Ta pusmkom camo-
rybcTea y LbOMy AOCNIMKEHHI, NiATBEPOXYIOTb HEOobXia-
HICTb PO3LLMPEHHSI MOCAYT 3 OXOPOHM NCUXIYHOTO 30,0POB’S
Ta NpodinakTMYHUX NporpamMm Ansi CTapLUOKIAaCHWKIB, siKi
mMatoTb Fl. BUCrnoBneHo Aymky, WO OOHWUM i3 MOXIUBUX
HanpsIMKIB NpeBeHLjii camorybcTe Oyno 6 po3LmMpeHHs
Ta/abo nepenpoeKkTyBaHHA MOTOYHMX LUKINbHUX Nporpam
cHigaHkiB Ta 06igiB y CLUA Ta niTHix nporpam, o6 BoHu
Kpalle OXOnmoBanu cTapLlloknacHukis [14].

MeToto gocnigkeHHs L. Smith, J.1. Shin, C. Carmichael
Ta iH. (2022), 6yno BMBYEHHSI 3B’sI3KYy MiX BiCYTHICTIO
npogoBonbyoi 6e3neku, cyiuMganbHUMKM gymKamy Ta
cnpobamn camory6ecTBa y gopocnux Bikom = 50 pokis
i3 WecTn KpaiH 3 HU3bKUM Ta cepedHiM piBHEM Joxoay
(LMICs). Aetopamu 6yno npoaHanisoBaHO MNepexpecHi

among U.S. high school students. Data were derived
from 11 states participating in the 2017 Youth Risk
Behavior Surveillance. Analytical samples included
26,962 and 24,051 high school students. Prevalence
ratios (PRs) stratified by race/ethnicity and gender
were calculated using Poisson regression models.
Among respondents, 10.8% reported food insecurity.
Those experiencing FI had an increased risk of
suicidal behavior (thinking, planning, or attempting
suicide at least once in the year prior to the survey),
regardless of race/ethnicity or gender, with PRs ranging
from 1.9 (95% CI: 1.8-2.0) to 3.1 (95% CI: 2.7-3.6).
This study underscores the significant associations
between FI and suicide risk among high school
students and highlights the need to expand mental
health and preventive programs for food-insecure
adolescents. The authors suggested revising existing
school meal programs and summer food initiatives
to better address the needs of high school students [14].

The aim of the study by L. Smith, J.I. Shin, C. Carmi-
chael, et al. (2022) was to examine the association
between food insecurity, suicidal ideation, and suicide
attempts among adults aged = 50 years in six low-
and middle-income countries (LMICs). The authors
analyzed cross-sectional data from local communities
collected in the World Health Organization’s Study
on Global Ageing and Adult Health. Self-reported
informa-tion was gathered on suicidal thoughts and
attempts within the past 12 months. Food insecurity
over the past 12 months was assessed through
two questions regarding the frequency of inadequate
nutrition and hunger due to a lack of food. Multivariate
logistic regression analysis was conducted to evaluate
the relationship between food insecurity and suicidal
ideation or attempts.

The final analytical sample included 34,129 individu-
als aged = 50 years [mean (SD) age: 62.4 (16.0) years;
52.1% women]. Severe food shortages in adults aged
> 50 years from LMICs were associated with a signifi-
cantly higher risk of suicidal ideation (2.78 times higher;
95% CI: 1.73-4.45). Moderate and severe food insecu-
rity were associated with 2.59 (95% CI: 1.35-4.97) and
5.15 (95% CI: 2.52—10.53) times higher likelihood of
suicide attempts, respectively. The study concluded that
food insecurity is positively associated with suicidal
ideation and attempts. The authors suggested that
improving food security among older adults in LMICs
could reduce suicidal ideation and attempts [15].

The study by T. Steare, G. Lewis, S. Evans-Lacko,
et al. (2023) examined national-level factors linking food
insecurity with suicidal thoughts and behaviors in school-
aged adolescents. The authors analyzed data from
309,340 adolescents from 83 countries participating in
the Global School-Based Health Survey between 2003
and 2018. The prevalence of suicidal thoughts and be-
haviors was compared between adolescents with
and without food insecurity. Poisson regression was
used for analysis.

The study found that suicidal ideation, suicide
planning, and suicide attempts were more common
among adolescents with food insecurity compared to
those with food security in 72, 78, and 90% of countries,
respectively. The study concluded that food insecurity
may contribute to the development of suicidal thoughts
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OaHi MicueBMX CninbHOT i3 gocnigxeHHst BcecBiTHBbOT
opraHi3auii oxopoHu 340poB’st 3 npobrem rnobansHoro
CTapiHHSA Ta 300poB’s gopocnux. byno 3ibpaHo iHdop-
Mauito, SKy NOBIAOMMSANM CaMi yYaCcHUKU Npo cyiunaanbHi
OYMKM | cnpobu camory6cTBa NpoTAroM OCTaHHIX 12 Mmi-
cAauiB. BigcyTHicTb npogoBonb4oi Ge3nekn 3a OCTaHHi
12 MmicsuiB ouiHOBanacsa 3a O0MOMOrow ABOX MUTaHb
Npo 4acTOTy HEAOCTATHLOIO Xap4yBaHHS Ta ronof Yepes
Opak xi. baratoBapiaHTHWIA NOMCTUYHWIA pPerpecinHuimn
aHani3 6yno npoBefeHO AN OLiHKM 3B’sI3Ky MiXK BiaCyT-
HiCTI0 NpogoBonbYoi 6e3nekn Ta cyiumaanbHUMK ayMKa-
MU 4n crnpobammu camorybertBa. OcTaTtodHa aHanitTuyHa
BMbipka Bkntovana 34 129 ocib Bikom = 50 pokis [cepeaHil
(SD) Bik 62,4 (16,0) poky; 52,1% >iHku]. BcTtaHOBNEHO,
LLIO cepro3Ha HecTavya NPOLAOBOBLCTBA Y AOPOCINX BiKOM
> 50 pokiB 3 HM3bKMM Ta cepefHiM piBHeM goxogy Oyna
noB’si3aHa 3i 3Ha4HuM y 2,78 (95% Sl = 1,73—4,45) pasy
BULLMM PU3UKOM BUHUKHEHHS CyiUMAaanbHUX OYMOK, Togi
SK NMOMIpHa Ta Tskka popMa BiACYyTHOCTI NpOAOBONLYOI
6esnekn byna nos’sizaHa 3 2,59 (95% Sl = 1,35-4,97)
iB 5,15 (95% SI = 2,52—-10,53) pasy BuULLOI NMOBIpHICTIO
cnpo6 camorybcTtBa, BignoBiAHO. 3pobGneHo BUCHOBOK,
Lo BiACYTHICTb NPOAOBONLYOI 6€3nekn NO3NTUBHO MOB's-
3aHa i3 cyiumpganbHMMKM OymkKamu Ta cnpobamu camo-
ry6ctea. BucnoBneHo npunyLLEHHs, WO MiABULLEHHS
piBHS MpogoBosnbyoi Gesnekn cepen noger MOXUIOro
BiKy B KpaiHax 3 HW3bKWM i cepefHiM piBHEM Joxody
MOXe MNPMBECTU [0 3HWXKEHHS cyiuuaanbHUX OYMOK
Ta cnpob camorybcTtBa [15].

Y pocnigxeHHi T. Steare, G. Lewis, S. Evans-Lacko
Ta iH. (2023) 6ynu BMBYEHI HaLiOHamNbHi YUHHUKM 3B’A3KY
MiX BiOCYTHICTIO npogoBoneyoi 6e3nekn Ta cyiumpans-
HAMW OyMKamu K NOBEAiHKOKW Yy NiAniTKiB-LUKONAPIB.
AsTOpu npoaHanizyBanu gadi npo 309 340 nigniTkiB i3
83 kpaiH, aki 6panu yyacTtb y [mobanbHOMY O0BCTEXEHHI
300poB’s wkonapis y nepiog 3 2003 no 2018 pik. MNopis-
HIOBanacs nowMpeHicTb cyiumaanbHUX AyMOK Ta nose-
JiHKM cepep NigniTkiB 3 BIACYTHICTIO Ta HAsABHICTIO NpoAo-
Boneyoi 6e3neku. MNpu ouiHoBaHHI pe3ynkTaTiB BUKOpPUC-
ToByBanacs perpecia [llyaccoHa. Y xoai gocnigXeHHs
6yno BCTaAHOBIEHO, L0 cyiumMaanbHi AYMKWU, NNaHyBaHHS
camorybcTBa Ta cnpobu camorybetea 6ynu BinbLu nowwm-
peHuMu cepeq MigniTkiB 3 BIACYTHICTIO NPOAOBOMBYOI
Ge3nekn MopiBHAHO 3 nigniTkamu 3 MPOAOBONBYO0
6esnekoto y 72, 78 Ta 90% kpaiH BignosigHo. 3pobneHo
BMCHOBOK, L0 BiACYTHICTb NpogoBonbyoi 6e3nekn Moxe
CNpuATM PO3BUTKY CyiuMaanbHUX OYMOK Ta MOBEAiHKM
y nigniTkis. JaHi gocnigkeHHs HaronowyiTb Ha 3Ha4y-
LWOCTi BIiACYTHOCTI NMpoaoBomnbYoi 6e3nekn y po3BUTKY
cyiumpanbHMX OyMOK Ta noBefiHku. 3pobrneHo npuny-
LWeHHs, Lo BiACYTHICTb MpoJoBONbLYOi Gesnekn Moxe
po3rnagaTtnMcsa SK BaKnuBa Linb npeseHLUil camory6cTs
cepea nignitkis [16].

Docnigxennst J. Tetteh, G. Ekem-Ferguson, E. Nii-
Boye Quarshie Ta iHw. (2023) 6yno cnpsimoBaHe Ha
OL|iHKY MOLUMPEHOCTI BIiACYTHICTI NpogoBonbyoi 6e3neku
(Food Insecurity (Fl)) Ta daktopiB, nos’sisaHux 3 Fl,
TakoX noAanbluy KinbKicHYy ouiHKy Bnnuey Fl Ha Bxu-
BaHHS MCUXOaKTMBHMX PEYOBUH Ta cyiumaanbHy nose-
JiHKY (OyMKW, nnaHyBaHHA Ta HeoZHOpas3oBi crnpobu
camorybctBa) cepen wkonsipis Adpukn. LocnimkeHHs
BKMOYano BTOPUHHMI aHani3 nepexpecHux gaHux [no-
GanbHOro JocnimxeHHs 340poB’s  wkonsapis (GSHS),

and behaviors in adolescents. These findings highlight
the importance of addressing food insecurity as
a significant factor in adolescent suicidal ideation
and behavior. The authors suggested that food insecu-
rity could be considered a critical target for suicide
prevention efforts among adolescents [16].

The study by J. Tetteh, G. Ekem-Ferguson, E. Nii-
Boye Quarshie, et al. (2023) aimed to evaluate the
prevalence of food insecurity (FI) and its associated
factors, as well as to quantify the impact of FI on
substance use and suicidal behavior (ideation, planning,
and multiple attempts) among African schoolchildren.
The study involved secondary analysis of cross-
sectional data from the Global School-Based Health
Survey (GSHS) conducted in Africa.

The authors used Poisson regression with double
selection least absolute shrinkage and selection ope-
rator (DSLASSOPM) to assess risk factors asso-
ciated with FI and employed coarsened exact
matching with DSLASSOPM to evaluate the impact
of FI on the outcomes. Meta-analysis was conducted
to identify heterogeneity between countries in Fl
prevalence and the prevalence ratios for substance
use and suicidal behavior.

The study involved 34,912 school-aged adolescents.
The cumulative prevalence of FI over 30 days was
11.1% (95% CI: 9.1-18.6), ranging from 6.7% (95% CI:
5.0-8.3) in Tanzania to 18.4% (95% CI: 14.4-22.4)
in Benin. Combined prevalence ratios for substance use,
suicidal ideation, suicide planning, and repeat suicide
attempts among adolescents with food insecurity were
1.92 (95% CI: 1.69-2.16), 1.56 (95% CI: 1.46-1.66),
1.50 (95% CI: 1.41-1.58), and 1.90 (95% CI: 1.73-2.07),
respectively. The study identified a high prevalence
of food insecurity in West Africa and a strong positive
association between Fl and substance use, as well as
suicidal behavior [17].

The study by J. Lee, T.Y. Pak (2023) investigated
the longitudinal associations between food insecurity (Fl)
and suicidal ideation (Sl), as well as the mitigating role
of intervention programs. Data were analyzed from the
Korean Welfare Panel Study conducted from 2012
to 2019. The analytical sample consisted of men and
women aged = 65 years at baseline (n = 4,425) with
annual follow-ups over an average of 6.58 years.
Conditional fixed-effects logistic regressions were used
to examine:

1) the association between food insecurity and suici-
dal ideation;

2) whether the association was mitigated by participa-
tion in food aid and income support programs.

Food insecurity was associated with a higher
likelihood of suicidal ideation in the full sample (OR: 1.77;
95% CI: 1.37-2.29), among women (OR: 1.67; 95% CI:
1.24-2.26), and among men (OR: 2.06; 95% CI: 1.25—
3.40). The association between Fl and S| was attenuated
by participation in a home meal delivery program
(OR: 0.43; 95% CI: 0.21-0.88).

Older adults suffering from food insecurity were
more likely to contemplate suicide than their food-secure
peers. Food assistance through home meal delivery —
but not other intervention programs — could weaken
this association [18].
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nposegeHoro B Adpuui. ABTOpU BMKOPUCTOBYBanu Mo-
penb perpecii lNyaccoHa 3 HaMMeHWUM abCconioTHUM
CKOpPOYEHHSIM Ta onepatopom Biabopy 3 noagiiHUM
Bub6opom (DSLASSOPM) aons ouiHkM ¢hakTopiB pu3uky,
noe’a3aHux 3 Fl, a Takox BMKOpUCTOBYBanu rpybe TouHe
3icTaBneHHs 3 BukopuctaHHaM DSLASSOPM ans ouin-
kv Bnnuey Fl Ha pesynbratn gocnigxeHHs. MeTtaaHanis
Oyno npoBefeHO 3 METOK BUSIBMEHHS HEOOHOPIAHOCTI
MK KpaiHamu 3a nowwmpeHicTio Fl Ta cnieBsigHOLWEHHSAM
MOLUMPEHOCTI BXMBAHHS MCUXOAKTUBHUX PEYOBMH Ta
cyiumganbHOI NoBediHkW. Y OoChigXeHHi B3Anu y4acTb
34912 wkonspis-nigniTkis. CykynHa ouiHka nowmpe-
HocTi Fl 3a 30 gHiB cknana 11,1% (95% CI 9,1-18,6),
Bapitotoumcb Big 6,7% (95% Cl 5,0-8,3) y TaH3saHii go
18,4% (95% Cl 14,4-22,4) y beHiHi. O6’egHaHun koedi-
LIEHT MOLUMPEHOCTI BXMBaAHHSA MCUXOAKTUBHUX PEYOBUH,
cyiumpanbHUX OYMOK, CcyiumaanbHOro MnaHyBaHHA Ta
noBTOpHUX crnpo® camorybcTBa cepen nigniTkiB 3 Bia-
CYTHiCTI0 NpogoBonks4oi 6e3neku, ctaHosuB 1,92 (95% ClI
1,69-2,16), 1,56 (95% CI 1, 46-1,66), 1,50 (95% CI 1,41—
1,58) ta 1,90 (95% CI 1,73-2,07) BignosigHo. docnia-
XKEHHSI BUSIBUNO BWCOKY MOLLUMPEHICTb BiACYTHOCTI Mpo-
poBonbyoi 6e3nekn y 3axigHin Adpuui. BctaHoneHo
BUPaXXEHNA NO3UTMBHUIN 3B’SI30K MK Fl Ta BXMBaHHSAM
NCUXOaKTUBHUX peyvoBuH, MiX Fl Ta cyiumganeHo
nosegiHkoto [17].

MeTtoto pocnigpkeHHs J. Lee, T.Y. Pak (2023) 6yno
BMBYEHHS MO3[0BXHIX 3B'A3KIB MiX BiACYTHICTIO npogo-
Boneyoi 6e3nekn (FI) Ta cyiumpansHummn gymkamm (Sl),
a TakoX CTpUMYIoYOi poni nporpam BTpyyYaHHs. AHanisy-
Banucsa AaHi, oTpuMmaHi nig 4vac gocnigxeHHs Kopen-
CbKkoi rpynu fobpobyTty y 2012—2019 pokax. AHaniTu4Ha
BMOipKa: 4YOMoBIkM Ta XiHKM BikoM = 65 pokiB Ha nodyart-
KOBOMY piBHi (n = 4425) Ta ix WwopiyHi noganbLui BUMipto-
BaHHA B cepegHbOMy npoTarom 6,58 poky. YMOoBHI
NOTICTUYHI perpecii 3 ¢ikcoBaHMMKN edhekTamn BUKOpPUC-
TOByBanucs Ans nepesipku:

1) 3B’A3Ky MiX BiCYTHICTIO npogoBonbvoi 6e3neku
Ta BUHVKHEHHAM cyilumMaanbHUX OyMok;

2) un 6ynm acouiauii mixx Fl Ta SI nom’akweHi npor-
pamMmamMu NpoLOBONBLYOI 4OMNOMOrM Ta NIATPUMKM 4OXOAIB.

Pesynbratu: BigcyTHICTb NpogoBonbyoi 6e3neku Gyna
noe’sisaHa 3 Oinbll BUCOKOK MMOBIPHICTIO BUHUKHEHHS
cyiumaanbHMX Aymok y noBHi Bubipui (OR, 1,77; 95% Cl,
1,37-2,29), cepep xiHok (OR, 1,67; 95% CI, 1, 24-2,26)
Ta vonogikiB (OR, (1,24-2,26) 2,06; 95% CI, 1,25-3,40).
3B’A30K MiX BiACYTHICTIO NpogoBonbYoi 6e3neku Ta cyium-
JanbHUMKU oymMKamu GyB ocnabrneHuin OonyyYeHHsIM pec-
noHAeHTa Ao nporpamu goctasku ixi gogomy (OR, 0,43;
95% Cl, 0,21-0,88).

BucHoBok: niTHI nogn, Aki notepnanu Big HecTadi
i, YacTiwe 3amucnoBanucst Npo camorybcTBo, Hix iXHi
ofHoniTkM, 3abeaneyeHi NnpogosonscTBoM. MpogoBonbya
JonomMora LWMAsSXoM OOCTaBKv XKi JoAOMY, ane He iHwi
nporpamu BTpy4aHHsi, Moxe nocrnabutu uen 3s’a3ok [18].

[onosBHa meTa gocnigxkeHHs C. Graham, G. Ciciurkaite
(2023) nonsrana B TOMy, 106 pO3LUMPUTU MiHi0 BUBYEH-
Hs1 3B’AI3KY BifCYTHOCTI npogoBonbvoi 6e3nekun / npogo-
BOJIBYOI He3abe3neyeHoCTi — cyiunaanbHUX igen, posrns-
HYBLUW pofb ABOX MOTEHUIMHUX LUNAXIB, WO nexarb
B OCHOBi LbOro 3B’A3KYy, a came CTpecy, WO crnpunuma-
€TbCs, i couianbHoi i3onsuii. Obuasa dakTopu Oynu
B)X€ BCTAHOBIEHI SIK KOPensaTy NpoaoBonbvoi Hebeanekn
(Bruening, Dinour i Chavez, 2017; Bruening et al., 2018;

The primary goal of the study by S. Graham and
G. Ciciurkaite (2023) was to expand the exploration
of the link between food insecurity and suicidal ideation
by examining the role of two potential underlying
pathways: perceived stress and social isolation.
Both factors have previously been established as
correlates of food insecurity (Bruening, Dinour, and
Chavez, 2017; Bruening et al., 2018; Diamond, Stebleton,
and delMas, 2020; Whittle et al., 2019; Wolfson, Garcia,
and Leung, 2021) and predictors of suicidal thoughts
(Calati et al.,, 2019; Chen and Kuo, 2020; Cole et al.,
2015; King and Merchant, 2008; Trout, 1980; Wilcox
et al., 2010; Xu et al., 2022).

The authors hypothesized that the risk of food
insecurity increases perceived stress and social
isolation, which in turn heightens the risk of suicidal
ideation. They analyzed responses from young
adults aged 24-32 (analytical sample: N = 14,897)
obtained during the fourth wave of the National
Longitudinal Study of Adolescent to Adult Health
(Add Health) in the United States.

Respondents who answered «no» to the question,
«In the past 12 months, have you seriously thought about
committing suicide»? were coded as 0, while those who
answered «yes» were coded as 1. Food insecurity risk
was assessed using the question, «In the past 12 months,
was there ever a time when you/your household were
worried that food would run out before you had money
to buy more»? Respondents who answered «no» were
coded as 0, while those who answered «yes» were
coded as 1. This dichotomous measure has 85-87%
specificity for defining food insecurity, as validated
by the U.S. Household Food Security Survey Module
(Nagata et al., 2019).

Perceived stress was measured using four items
from the Perceived Stress Scale (PSS), a psychological
tool for assessing stress perception (Cohen, Kamarck,
and Mermelstein, 1983). ltems included:

1. «In the past 30 days, how often did you feel unable
to control the important things in your life»?

2. «In the past 30 days, how often did you feel con-
fident about your ability to handle personal problems»?

3. «In the past 30 days, how often did you feel that
things were going your way»?

4. «In the past 30 days, how often did you feel that
difficulties were piling up so high that you could not
overcome them»?

Responses ranged from 0 = «never» to 4 = «very
ofteny». ltems 2 and 3 were reverse-coded, and responses
were summed to create a stress scale ranging from 0
to 16. The PSS variable demonstrated acceptable inter-
nal reliability (Cronbach’s alpha = 0.73) and validity
(no factor loadings < 0.50).

Perceived social isolation was assessed with the
question: «How often do you feel isolated from others»?
Responses included «never», «rarely», «sometimesy,
and «often». A dichotomous measure was created
by com-bining «never/rarely» and «sometimes/often»
(1 = vyes). Sociodemographic variables included
race/ethnicity, birthplace (1 = foreign-born), gender
(1 = female), and age (continuous, range 24-32).
Socioeconomic variables included education level,
personal income, receipt of social benefits (1 = yes),
employment status (1 = employed), marital status
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Diamond, Stebleton i delMas, 2020; Whittle et al., 2019;
Wolfson, Garcia ta Leung, 2021) i npeguktopu cyiuu-
AanbHux aymok (Calati et al. 2019; Chen and Kuo 2020;
Cole et al. 2015; King and Merchant 2008; Trout 1980;
Wilcox et al. 2010; Xu et al. 2022). ABTopu po3rnsganu
MOXITMBICTb TOrO, LLO PU3NK NPOAOBONLY0I He3abe3neue-
HOCTi Npu3Bene Ao BinbLIoro CTpecy, Wo cnpuiMaeTbes,
i couianbHOi i3onsauii, TUM camum 36inbLUyOYM PU3KK
cyiumpganeHux iger. ABTOpW aHanidyBanu Bignosigi
Monoaux nogewn BikoM 24—32 poku (po3mip aHaniTMYHOT
BuGipkn: N = 14897), siki 6yno oTpMmaHo nig yac 4eTBepToi
XBUni HauioHanbHOro NOHriTIOAHOrO AOCHiOXEeHHSA 300-
poB’s nianiTkis i gopocnux y CLUA (Add Health). PecnoH-
[JEeHTHU, AKi BiANOBINM «Hi» Ha 3anUTaHHA: «3a ocTaHHi 12 Mi-
CAUiB BM iHOAI CepMo3HO Aymanu npo camorybcTBo?»,
Oynun 3akogoBaHi sk 0, a pecnoHOeHTW, WO BiANOBINM
«Tak», O6ynu 3akogoBaHi sk 1. Pu3nk BigcyTHoOCTI npogo-
Bonkyoi Gesnekn. PecnoHoeHTW, WO BignoBinu «Hi»
Ha 3anuTaHHsA: «Yu OyB 3a ocTaHHi 12 micsAuiB Yac, konu
{Bn/Bawe pomorocnogapctso 6ynu/6yno} crtypboBaHi
TUM, WO iXa 3aKiHYMTbCH OO0 TOro, siKk y Bac 3'ABMATbCA
rpoLui Ha NOKynKy HOBOI?», Bynu 3akogoBaHi sk 0, a pec-
NOHOEHTU, LU0 BIANOBINM «Taky», 6ynu 3akogoBaHi sk 1.
[aHa guxoTtoMiyHa Mipa puU3nKy BiACYyTHOCTI NPOAOBOMb-
yoi Ge3nekn mae 85-87-BigcoTkoBy crneuudiyHiCTb Ans
BM3HAYEHHS BiACYTHOCTI NpogoBonbYoi 6e3nekun, sik BU-
3Ha4yeHo Yy 18-NyHKTOBIV LWKani npogoBosfkY0i 6e3neku
nomorocnogapcts CLUA (Nagata et al. 2019). IHamkaTop
CTpecy, WO crnpuiMaeTbesl, OyB CTBOPEHMI 3 YOTUPbLOX
NyHKTIB LUKanu cTpecy, Wwo cnpunmaetbest (PSS), ncuxo-
NOriYHOro iIHCTPYMEHTY, SIKUA BUMIPIOE CNPUAHATTS CTpecy
(Cohen, Kamarck, and Mermelstein 1983). MNutaHHsA
wKanu Bkntovanu: «3a ocTtaHHi 30 AHIB, K YacTo BU
Big4yBanu, WO He MOXETE KOHTPOMOBaTW BaXnuBi peui
y CBOeMy XuTTi?», «3a octaHHi 30 gHiB SIk 4acTo BM
BigyyBanu BrneBHEHICTb y CBOIN 34aTHOCTI cnpaBnsaTUcA
3i cBoiMn ocobuctumMu npobnemammn?», «3a OCTaHHI
30 gHiB, Sk YacTo BU BigyyBanu, WO BCe Mae Tak, SK BaM
xo4eTbesA?» i «3a octaHHi 30 gHIB, SIK YacTo BY BigyyBanu,
L0 TPYAHOLL HAKOMUYYKTLCS Tak BUCOKO, LLO BU HE MO-
XeTe X nogonatn?y». Bignosigi Bknodann 0 = «Hikonuy,
1 = «Mmamxke Hikonu», 2 = «iHodi», 3 = «J0CUTb 4acTo»
i 4 = «ayxe vactox». MuTaHHs 2 i 3 Gynu 3akogoBaHi
B 3BOPOTHOMY MOPSAKY, i BiANOBiAi HA YOTUPWU NUTAHHSA
nigcymMoByBanucsa AN CTBOPEHHS LKanu cTpecy 3 Aia-
nasoHom Big 0 go 16. ABTopn BUpaxysanu anbdga-nokas-
HUK KpoHbaxa Ta npoBenu OocRigHWUbKUIA cbakTopHWUI
aHanis, skui nokasas, WO 3MiHHa PSS Mae npuiHATHY
BHYTPILWHIO HaginHicTb (anbda KpoHbaxa = 0,73) Ta
BarnifHiICTb (BiACYTHICTb paKTOPHNX HaBaHTaxeHb < 0,50).

BumiptoBaHHA couianbHOI i3onauii, Wwo cnpunmMaetb-
cs1, Byno 3acHoBaHe Ha NUTaHHiI: «$k YacTo BM Big4yBaeTe
cebe i3onboBaHUM Big HWKX?» Bignosigi BkAo4Yanu
«HIKONWUY, «PigKo», «iHOAI» Ta «4acTo». [IMXOTOMIYHUI 3a-
Xig, 6yB CTBOpPEHMI LWNAXOM 00’eQHaHHSA «HIKONW/pigko»
Ta «iHopgi/vacTto» (1 = Tak). CouianbHo-gemorpadiyHi no-
Ka3HWKW BKIOYanuM pacy/eTHiYHY MpUHaneXHiCTb, 3aKo-
AoBaHy BianosigHo Ao pekomeHaadin Add Health — «Heic-
NaHOMOBHUI, Binuiny (pedepeHT), «iCNaHOMOBHUIMY, «HeiC-
NaHOMOBHWI, YOPHUINY, «HEICMaHOMOBHWI, asiaT/iHLWnny,
Micue HapomkeHHs (1 = iHo3eMeupb), cTaTb (1 = XxiHouya)
Ta Bik (Oe3nepepBHWiA, AianaszoH 24-32). [okasHUKK
coLianbHO-eKOHOMIYHOro ~ cTaTycy BKIMOYanu piBeHb

(1 = married), and the presence of children in the
household (1 = yes).

The authors decided to include personal income
rather than household income, in line with Nagata
et al. (2019), and also considered employment status
(1 = employed), marital status (1 = married), presence
of children in the household (1 = yes), and the racial
and socioeconomic status of the area.

First, the authors evaluated descriptive statistics
for each of the study variables across the entire sample
to contextualize the results. Second, they computed
a correlation matrix of the dependent variable, the main
independent variable, and the mediators. Then, the
authors used the Generalized Structural Equation
Modeling (GSEM) approach to examine the extent to
which suicidal ideation was influenced by perceived
stress and social isolation in the context of food
insecurity risk.

The GSEM approach is flexible in that it allows for
harmonizing logistic regression models with binary
outcome variables and binary mediators. First, a prelimi-
nary link was established between food insecurity risk
and suicidal ideation, adjusted for control variables.
Then, mediating variables — perceived stress and social
isolation — were added to the model.

To formally test the significance of indirect effects,
the Stata binary_mediation program was used. This
program supports multiple mediators, both binary
and continuous, in a nonlinear model. Moreover, the
program rescales (or standardizes) coefficients before
calculating indirect effects to account for the fixed
residual variance in logistic regression and the chan-
ging residual variance in ordinary least squares (OLS)
regression as variables are added to or removed
from the regression equation. Coefficients from OLS
models are rescaled using the standard deviations
of the observed variables, while coefficients from
logistic regression models are rescaled using the
standard deviation of the underlying latent variable
for binary variables. Rescaling (or standardizing) the
indirect effects allows for calculating the total indirect
effect using the product of coefficients.

The authors formally assessed direct and indirect
effects using the bootstrapping approach described by
Preacher and Hayes (2008), with 1,000 replications to
calculate standard errors and 95% bias-corrected
confidence intervals. Finally, the authors evaluated
the proportion of the effect mediated (PME) by
dividing the total indirect effect by the total effect .

Descriptive analysis of the key variables revealed
the following:

1. Suicidal ideation was relatively rare in the studied
sample, as fewer than 7% of young adults reported
experiencing suicidal thoughts in the past 12 months.

2. Approximately 11% of respondents indicated
experiencing food insecurity at some point in the past
12 months.

3. About one-third of the sample (29.3%) reported
feeling socially isolated «sometimes» or «often».

4. The average perceived stress score was 4.8, with
a range of 0 to 16.

Significant correlations (p < 0.001) were found
between suicidal ideation, food insecurity risk, perceived
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OCBITU («HUXKYE 32 CEPEHIO LLKINbHY OCBITY» (pedepeHT),
«CepefHin LWKINbHUN OUNMOM», «AesKy BULLY OCBITY»
Ta «CTyniHb GakanaBpa abo BuLie»), ocobucTuii goxia
Ta 3000yTTA couianbHoro 3abesneveHHss (1 = Tak).
ABTOpPW BUPILLMAM BKIKOYUTU OCOBUCTUIA NPUBYTOK, a He
goxoa gomorocnogapcTtsea BignosigHo go Nagata et al.
(2019), TakoXx BpaxoByBanu cTaTyc 3auHsToCTi (1 = 3aiiHs-
TUR), ciMenHnin cTaH (1 = OApYXXEHWN), HasIBHICTb giTen
y AomorocnogapcTsi (1 = Tak) Ta pacoBuii Ta coLianbHo-
€KOHOMIYHWIA cTaTyc panoHy. AHaniTuyHa cTpareris.
Mo-neplie, aBTOPM OLHUNM OMUCOBY CTaTUCTUKY AONS
KOXHOT i3 3MiHHMX gocnigpkeHb Ans Bciel BUOIpKK, LWO
[JOMOMOIINO KOHTEKCTyanidyBaTu OTpWMMaHi pesyrnbsTaTu.
Mo-gpyre, oBGuucnunu KopensuinHy martpuuto obpaHoi
3aneXHoi 3MiHHOT, rofTOBHOI He3aneXHoi 3MiHHOT Ta Meia-
TopiB. lMoTiMm aBTOpWM BMKOpPUCTOBYBanNWU nigxig ysararnb-
HEHOro CTPYKTYPHOrO MOAEnNtoBaHHSA piBHAHb (GSEM),
Wo6 BMBYATK CTYNiHb, Y IKOMY MMOBIPHICTb BUHUKHEHHS
OYyMOK Npo camory6cTBo 6yno nopyLueHo BinbL cunbHUM
CTPECOM, SKUA CNPUAMAETLCS, | CoLjianbHOK i30MsLieto
B KOHTEKCTi pU3uKy BiACYTHOCTI NMpoaoBonb4oi 6esneku.
Migxig GSEM € rHy4kum y TOMY CeHci, Lo BiH J0O3BONSE
rapmMoHi3yBaT Mogernb NoricTUYHOI perpecii 3 6iHapHot
3MiHHOI pe3ynkTaTy Ta 6iHapHuM Megiatopom. CnovaTky
Oyno BCTaHOBMNEHO MOMEPELHIN 3B’A30K MK PU3NKOM
BiACyTHOCTI npopgoBosnbdoi 6e3nekn Ta gymkamu Mpo
camorybCcTBO i3 NonpaBKoO Ha KOHTPOIbHI 3MiHHI. MoTim
y mopenb Oynu gofaHi onocepenkoBaHi 3MiHHI cTpecy,
LLIO crnpuMrMMaceTbes, i couianbHoi isonauii. na dopmanbs-
HOI NepeBipKM 3HaYyLLIOCTi HenpsMnx edpekTis Byno BUKO-
puctaHo nporpamy Stata binary_mediation. lMporpama
binary_mediation gonyckae HasiBHICTb Kinbkox megiarto-
piB, sik BiHapHKX, Tak i 6e3anepepBHUX Y HENIHINHIA Mogeni.
Kpim Toro, us nporpama nepemacLutabye (abo craHaap-
Tn3ye) koedilieHT nepen 064YNCNEHHAM HENpPAMKX eddek-
TiB ons obniky ¢hikcoBaHOi 3anuLIKOBOI gucnepcii B no-
riCTUYHIN perpecii i 3anuLKoBoi ancnepcii, LWo 3MiHIOETbCSA
B 3BUYaliHil perpecii HaimeHLwnx kBagpartis (OLS) y mipy
BBeAeHHS abo BMOaneHHs 3MiHHUX 3 PIBHSHHA perpecii.
KoeoigienTn 3 mopgenen OLS nepemaclutabytotbecs
3 BUKOPWUCTAHHAM CTaHOAPTHUX BiAXWNEeHb 3MiHHMX, LLO
crnocTepiraTbes, a KoedilieHTn 3 Mogenen noricCTUYHoI
perpecii nepemacluTabytoTbCsl 3 BUKOPUCTAHHSAM CTaH-
[apTHOro BigXMneHHst 6a30BOi NPUXOBaAHOI 3MiHHOT Ans
GiHapHux 3miHHMX. MepemacluTabyBaHHs (abo cTaHaap-
Tn3aLis) HenpsAMKx edbekTiB A03BONSE 06UNCNINTY 3aranb-
HUA HenpsMuiA edekT 3 BUKOPUCTaHHSAM [0OYyTKy Koe-
diuieHTiB. ABTOpPK (hopmanbHO OUiHMANM NPAMI Ta HENPSMI
eheKTn, BUKOPUCTOBYIOUM Miaxia OyTcTpeniHry, onucaHun
Mpeyepom Ta Xencom (2008) 3 1000 noBTOpeHb Ans
0o04YMCNeHH CTaHOapTHUX MOMUIOK Ta 95-BigcoTKOBMX
JoBipunx iHTepBanis. HapewTi aBTopu OUIHUNKN YacTKy
edpekTy, skmn 6yB onocepeakosanuii (PME), posainuseLum
3aranbHUin HenpaMui edoekT Ha 3aranbHUN eqexT .
AHania onncoBoi CTAaTUCTUKM OCHOBHUX 3MiHHUX
JocnigkeHb nokasaB Take. [ymku npo camorybctBo
Oynn BiOHOCHO pigKiCHI y BUBYEHi BMOIpLi, OCKINbKK
MeHLLe 7% Monoaux Noae Bkazanu, Wo BOHW BigyyBanm
OYMKM Mpo camory6CcTBO MpOTAroM OCTaHHiX 12 micauis.
Kpim Toro, 6rnmsbko 11 BiACOTKIB pecrnoHAEHTIB BKkasanu,
LLI0O BOHU Hapaxarnucs Ha pusuvK BiCYTHOCTI MPOAOBOSb-
Yyoi Ge3nekn B AKMINCb MOMEHT 3a OcTaHHi 12 micauis,
i 6rm3bko TpeTuHN BMBipkK (29,3 BigcoTka) nosigoMunu,
wo BiavyBanu cebe couianbHO i30MbOBAHNMK  «iHOAI»

stress, and social isolation, all of which were weakly
but positively correlated.

The results of the preliminary link between food
insecurity risk and suicidal ideation, adjusted for
control variables, showed a significant path coeffi-
cient indicating that food insecurity risk is associated
with higher log odds of suicidal ideation (B = 0.66,
SE = 0.09). When perceived stress and social isolation
were added to the model, the path coefficient between
food insecurity risk and suicidal ideation weakened in
magnitude but remained significant (p = 0.40, SE = 0.09).

1. Food insecurity risk was significantly associated
with higher levels of perceived stress (p = 1.33, SE = 0.07)
and higher log odds of perceived social isolation
(B =0.49, SE = 0.06).

2. Greater perceived stress was significantly asso-
ciated with increased log odds of suicidal ideation
(B =0.18, SE =0.01).

3. Perceived social isolation was also significantly
associated with increased log odds of suicidal ideation
(B =0.88, SE =0.08).

The results of the standardized coefficients for the
indirect effect of each mediator, as well as the combined
(total) indirect effect, showed the following:

1. Both perceived stress and social isolation had
significant indirect effects on suicidal ideation, although
perceived stress had a greater indirect effect (3 = 0.038,
SE = 0.004) than perceived social isolation (f = 0.017,
SE = 0.003).

2. PME indicated that 14.5% of the total effect was
mediated by perceived social isolation, while 31.8% of
the total effect was mediated by perceived stress.

3. The total indirect effect (B = 0.055, SE = 0.004)
indicated that 46.3% of the total effect was mediated
by perceived social isolation and perceived stress.

The baseline analysis demonstrated that food inse-
curity risk was significantly associated with higher odds
of suicidal ideation, independent of control variables.
Furthermore, the study found that food insecurity risk
was linked to increased perceived stress and social
isolation, which, in turn, contributed to a higher likelihood
of suicidal ideation.

Notably, formal mediation analysis revealed that
perceived stress accounted for 31.8% and perceived
social isolation for 14.5% of the indirect effect on
suicidal ideation [19].

Previous studies hypothesized that stress and social
isolation might underlie the link between food insecurity
and suicidal ideation (Koyanagi et al., 2019; Nagata
et al.,, 2019), but this study provides the first empirical
confirmation. Overall, the research marks a significant
step toward a better understanding of the mechanisms
connecting food insecurity to suicidality.

M.M. Kaggwa, R. Akatussasira, F. Al-Mamun, et al. [20]
in their review titled «The Global Burden of Suicidal
Behavior Among People Experiencing Food Insecurity:
A Systematic Review and Meta-Analysis» (2023),
summarized the literature on the prevalence of
suicidal behavior among individuals experiencing
food insecurity and examined the strength of this
relationship. Databases (Ovid, PubMed, Web of Science,
and CINAHL) were searched from their inception
until July 2022 using relevant search terms. Studies
reporting the number/preva-lence of suicidal behavior
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abo «uyacTto». CepegHin 6an cTpecy, Wo CnpuiMaeTbCes,
cknas 4,8 3 gianasoHom Big 0 go 16. bynu BCcTaHOBNEHI
Kopensauii Mk AymMkamu npo camory6cTeo, puM3nKoMm Bif-
CYTHOCTi NnpoaoBoskY0i 6e3nekn, CTPecoM Lo crpuima-
€TbCH, | coLjianbHOL0 i3oMnsaLujieto, BCi 3 AKMX 3HAYYLLi Ha piB-
Hi p < 0.001. KoxHa 3 KOHCTpYKLin crnabko Ta NO3UTUBHO
Kopentoe. Pesynbstati OuUiHKW nonepeaHboro 3B's13Ky MiXK
pM3UKOM BiACYTHOCTI nNpogoBonbYoi 6e3nekn Ta cyium-
JanbHUMW igesiMW, CKOPUIoBaHi 3 ypaxyBaHHSIM KOHT-
POMNbHUX 3MiHHUX. 3HaYyLLMIA KoedilieHT Wnsaxy nokasas,
LLIO PM3VK BiACYTHOCTI NpOaoBONbLYOT 6e3nekun NoB’s3aHuii
3 Ginbl BMCOKMMM NOrapnuMiYHUMKU LLIAHCaMK CyiLm-
panbHux igen (B = 0,66, SE = 0,09). MNpu gopasaHHi
CTpecy, Wo cnpuiMaeTbes, i couianbHOT isonsuii koedi-
LieHT wWwnsaxy Big pu3KKy BIiACYTHOCTI NPOAOBOMBYOl
6e3nekun fo cyiumaaneHux igen cnabluae 3a BENMUYMHOM,
ane 3anuwaeTbcs 3Havywmm (B = 0,40, SE = 0,09). Puank
BiACyTHOCTI mpoaoBoneyoi 6e3nekn 3Hadvylle nos’si3a-
HUA 3 NigBULEHMM pIBHEM CTpecy, WO CNpUNMaETbCA
(B = 1,33, SE = 0,07) i nigBuweHnMn norapudmid-
HUMM LWaHCaMK couianbHOi i3on4uii, Wo cnpuMiMaeTbes
(B =0,49, SE = 0,06). binbLue Toro, 6inbLL BUCOKWIA CTPEC,
IO CNpUAMAaETLCS, 3HAYHO MOB’AA3aHMIA 3i 30iNbLUEHHSM
norapucMiyHMx WwaHcis cyiumaansHux gymok (B = 0,18,
SE = 0,01), a couianbHa i3onsuis, WO cnpuiMaeTbes,
3Ha4yHO nMoB’i3aHa 3i  30iMblUEHHSM  norapudmivyHmX
waHciB cyiumpganeHnx gymok (B = 0,88, SE = 0,08).
PesynbtaTty OuiHKM CcTaHOapTU30BaHUX KoewmilieHTIB He-
npsiMoro edpekTy KOXHOro Mepiatopa Ta 06’egHaHOro
(3aranbHoro) HenpsiMoro edekTy pa3om i3 byTcTpenosa-
HUMK  CTaHO4aApPTHUMKM  Nomunkamu, 95-BigcoTkoBMMHK
OOBIpYMMW iHTEpBanamn 3 MOMPaBKOK Ha 3MilLEeHHS
Ta vacTkol onocepegkoBaHoro edekty (PME). Ctpec,
WO CrnpuMMaeTbCsl, TaK i couianbHa i3onsuis HagawTb
3HaYHUA HeNpsAMUIA BNAMB Ha cyiuuaanbHi AyMKKW, xo4da
CTpec, WO CNpUNMaeTbCs, Mae BinbLUnii HeNpAMKUIA BINMB
(B = 0,038, SE = 0,004), Hix couianbHa i3onsuis, wWo
cnpuimaeTbes (B = 0,017, SE = 0,003 ). PME BkasytoThb,
wo 14,5% 3aranbHoro ecpekTy onocepeakoBaHi coujianb-
Hoto i3onsuieto, Wo cnpuinMmaetbes, a 31,8% 3aranbHoro
echekTy onocepenkoBaHi CTpecoM, WO CNpUAMAETLCA
BignosigHo, 3aranbHuii Henpsmuin edpekt (B = 0,055,
SE = 0,004) Bkasye, wo 46,3 BigcoTka 3aranbHoOro
edeKkTy onocepeakoByOTbCSA couianbHO i3onduieto, LWo
CNpUMMaEeTbCs, | CTpecoMm, Wo cnpunmaeTbcs. baszosun
aHania oTpumaHux aBTOpaMu pesynbTaTiB Mokasas, LU0
pu3uK BiaCyTHOCTI npoaoBonkYoi 6e3nekn OyB 3HadvyLle
NoB’A3aHWI 3 NiABULLEHUMMU LIAHCAMW BUHUKHEHHS IYMOK
npo camorybcTBO, 3a BMHATKOM KOHTPOMbHUX 3MiHHUX.
Kpim Toro, 6yno BUsIBMEHO, WO PU3WK BIiACYTHOCTI Npo-
poBonbyoi 6e3nekn OGyB MoB’si3aHU 3i 36iNbLUEHHAM
CTpecy, WO CnpuriMaeTbcs, Ta couianbHoi isonauii, wo,
y CBOIO Yepry, BNINHYMO Ha 30iNbLUEHHS LUaHCIB BUHWK-
HEHHs1 JYMOK Npo camory6cteo. ®akTnyHo, dhopmMarnbHuii
aHani3 nocepegHuUTBa NoKasaBs, LIO CTPEC, L0 Cnpuii-
MaeTbcs ctaHoBuB 31,8%, a couianbHa i3onsauis, WO
cnpuimaeTec — 14,5% HenpsaMoro edekty Oymok
npo camory6cTeo [19].

MonepeaHukn npunyckanu, WO BAAMB CTpecy Ta
couianbHa i3ondauig MOXyTb fexaTn B OCHOBI 3B’si3Ky
MiX BigCYTHICTIO NpofoBonkyoi 6e3nekun Ta gyMmkamu npo
camorybcTBo (Koyanagi et al. 2019; Nagata et al. 2019),
ane OOCNiMKeHHs aBTOpIB € MeplnM, Lo Le [0Ka3oBO
niagTeepgxye. B uinomy pocnigkeHHs 3HameHye coboto

among those experiencing food insecurity or the
association between food insecurity and suicidal
behavior were included. The pooled prevalence of
suicidal behavior was determined using a random-
effects model. The review was registered in PROSPERO
(CRD42022352858).

In total, 47 studies involving 75,346 individuals
who faced food insecurity were analyzed. The pooled
prevalence was: 22.3% for suicidal thoughts (95% CI:
14.7-29.9; 1> = 99.6%, p < 0.001, k = 18), 18.1% for
suicide plans (95% CI: 7.0-29.1; k = 4), 17.2% for suicide
attempts (95% CI: 9.6—24.8; 1> =99.9%, p <0.001, k= 12),
and 4.6% for unspecified suicidal behavior (95% CI:
2.8-6.4;1>=85.5%, p <0.001, k = 5).

A positive association was identified between food
insecurity and: suicidal thoughts (aOR = 1.049 [95% CI:
1.046-1.052; 1> = 99.6%, p < 0.001, k = 31]), suicide
plans (aOR = 1.480 [95% CI: 1.465-1.496; 1> = 99.1%,
p < 0.001, k = 5]), and unspecified suicidal behavior

(@OR = 1.133 [95% CI: 1.052-1.219; 1?2 = 53.0%,
p =0.047, k = 6)).

However, a negative association was observed
between food insecurity and suicide attempts
(@aOR = 0.622 [95% CI: 0.617-0.627; 1> = 98.8%,

p <0.001, k = 15]).

The continent and income level of the country where
the study was conducted were common sources of
heterogeneity. The odds of association between food
insecurity and suicidal behavior were higher in North
America and high-income countries (HICs). Regarding
suicide attempts, all non-HICs demonstrated a negative
association with food insecurity.

Suicidal behavior is highly prevalent among indi-
viduals experiencing food insecurity. Initiatives to reduce
food insecurity are likely to improve mental well-being
and reduce the risk of suicidal behavior. The para-
doxical finding of a negative association with suicide
attempts warrants further research.

Nitai Roy, Md. Aktarujjaman, Aysha Siddiky, etal. (2024)
aimed to investigate the relationship between food
insecurity (FIS) and suicidal behavior among university
students in Bangladesh. The cross-sectional study was
conducted from August to September 2022. Data were
collected on sociodemographic information, mental
health issues, FIS-related events, and suicidal behavior.
Both unadjusted and adjusted chi-square tests and
multivariate logistic regression models were used to
examine the relationship between FIS and suicidal
behavior. The study included 1,480 students from six pub-
lic universities in Bangladesh.

A significant portion of respondents faced FIS, with
75.5% reporting low or very low food security. Students
experiencing FIS had significantly higher prevalence
rates of suicidal thoughts, plans, and attempts compared
to food-secure students (18.6% vs. 2.8, 8.7% vs. 0.8,
and 5.4% vs. 0.3, respectively). Students with personal
debt and those participating in food assistance programs
were at an even higher risk of suicidal behavior.

The study revealed a strong association between
FIS and suicidal behavior among university students.
This is particularly concerning given the heightened
vulnerability of university students due to the unique
pressures of academic life. The authors suggest that
their findings should be pivotal for policymakers and
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KPOK 00 Kpalloro po3yMiHHSI MOTEHUINHWX MexaHi3MiB,
WO MOB’A3YIOTb BiACYTHICTL NpOAOBOSLY0l  6e3neku
i3 cyiumMaHicTio.

M.M. Kaggwa, R. Akatussasira, F. Al-Mamun Ta iH. [20]
y ornsai «ImobanbHuii TArap cyiumaansHOi NoBeniHKK
cepen nopgen, ki BigyyBalwoTb Opak NpogoBONbCTBA:
cucTeMaTUYHUI ornsg i meTaananiay» (2023), yaaranbHunm
niTepaTypy WOAO0 NOLIMPEHOCTI cyiumaanbHOI NoBeaiHKM
cepen ocib, sKi BigyyBalOTb BiACYTHICTb NPOOOBOMLYOT
Gesnekn, i gocnignnu cuny uporo 3B’A3ky. basn gaHux
(Ovid, PubMed, Web of Science Ta CINAHL) 6ynu nepe-
MMSAHYTI 3 MOMEHTY X CTBOpPEeHHA Ao nunHa 2022 poky
3 BUKOPWUCTAHHAM BiAMOBIOHUX MOLUYKOBUX TEPMIHIB.
Bynu BkntoyeHi BignoBigHi gocnigXeHHs, SKi NoBigoM-
NS0T NPO KiNbKICTB/NOLWMPEHICTb CyilmnaansHoOT noBeaiH-
Kn cepep ocib, ki Big4yBalTb HecTady NpoaoBONbLCTBRA,
abo npo 3B’SI30K MiX HecTayel NpPoOAOBOMbCTBA Ta
cyiumpansHoto nosegiHkoto. O6’egHaHy nowMpeHiCTb
cyiumaansHoi noBeaiHkn 6yno BU3HAYEHO 3 BUKOPUCTAH-
HsM mogeni Bunagkosux edpekTiB. Ornsg OyB 3apeecT-
poBaHui y PROSPERO (CRD42022352858). Ycboro
npocTexxeHo 47 pocnigxeHb 3a yyactio 75 346 ocib, ski
3iTKHYnUcs 3 BiACyTHiCTIO NnpogoBonbyoi 6e3nekn. O6’ea-
HaHa NoLMpeHicTb cTaHoBuna 22,3% Ans cyiumaanbHUX
aymok (95% Cl: 14,7-29,9; 12 = 99,6%, p < 0,001, k = 18),
18,1% ons nnaxie camorybctea (95% Cl: 7,0-29,1; k = 4),
17,2% pna cnpob camory6etBa (95% Cl: 9,6-24,8;
12=99,9%, p < 0,001, k = 12) Ta 4,6% 4na HEYTOYHEHOI
cyiumpansHoi nosegiHkn (95% Cl: 2,8-6,4; 1> = 85,5%,
p < 0,001, k = 5). BussBneHo No3MTUBHWI 3B’A30K MiX Bif-
YyTTAM BiACYTHOCTI NpogoBonbL4oi 6e3neku Ta (i) gymkamum
npo camorybctBo (aOR = 1,049 [95% CI: 1,046-1,052;
12=99,6%, p < 0,001, k = 31]), (ii) nnaHamn camorybcTtea
(@aOR =1,4801[95% CI: 1,465-1,496; I>=99,1%, p < 0,001,
k = 5]) Ta (iii) HeBU3Ha4YeHOO cyiuMaanbHOK NOBEAIHKO
(@aOR=1,133[95% ClI: 1,052-1,219; 12=53,0%, p = 0,047,
k = 6]). OgHak Gyno BMSIBNEHO HEraTUBHWUIA 3B’A30K MiX
BiACyTHiCTIO npogoBonbyoi 6e3nekn Ta cnpobamn camo-
ryberea (aOR = 0,622 [95% CI: 0,617-0,627; 12 = 98,8%,
p < 0,001, k = 15]). KoHT1HEHT i piBeHb Joxoay kpaiHu, Ae
NpoBOAMNOCSA AOCMIAXEHHS, Oynu MOWMPEHNMU NPUYK-
HaMy HeoOHOPIAHOCTI BiAMIHHOCTEN Y LlaHCax B3aemo-
3B’A3Ky MiX BiICYTHICTIO NpoaoBorkyoi 6e3neku Ta cyiuu-
JanbHo noBefiHKo — Mpu UboMy Y MiBHIYHIN AMepuui
Ta KpaiHax 3 BUCokmM piBHeM goxogay (high-income count-
ries — HIC) waHcn 6ynu Buwmmun. Logo cnpo6 camor-
ybCcTBa, TO BCi KpaiHw, Wo He Hanexatb Ao HIC, manu Hera-
TMBHWUIA 3B’5130K i3 BIACYTHICTIO NpOaoBONLYOi H6e3neku.

BucHoBoOK: iCHye BUCOKa NOLUMPEHICTb cyiuuaanbHoT
noBediHKM ceped nogen, ki BigyyBaloTb HecTady npo-
[OBOMbCTBA. |HiLiaTMBKM WOAO 3HMXKEHHA HecTadi npogo-
BONbCTBA, WMOBIPHO, OyayTb KOPMUCHI ANst MCUXIYHOro
Gnarononyyys Ta 3HU3ATb PU3MK CYiLMaanbHOT NOBEaiHKM
cepep HaceneHHs, Lo BigyyBae HecTavy NpoLOBONbCTBA.
MapagokcanbHe BigkpuTTs cnpob camory6ecTBa, Sk
MalTb HEraTUBHWUI 3B’SI30K i3 HECTayeto NpogoBONbLCTBA,
noTpebye noaanbLIOro AOCHiIAXEHHS.

Metoto pocnigxeHHsa Nitai Roy, Md. Aktarujjaman,
Aysha Siddiky Ta iH. (2024) 6yno BMB4YEHHSI B3aEMO-
3B’A3Ky MiX BigcyTHiCTio npopoBoneyoi 6esnekn (FIS)
Ta cyiuuganbHOI NoBefiHKOK ceped CTYAEHTIB YHiBep-
cuteTiB baHrnagew. Kpoc-cekuinHe JocnifpKeHHs npo-
Bogunocsa y nepiog i3 cepnHa 0o BepecHs 2022 poky.

intervention programs addressing FIS at both house-
hold and institutional levels. Recommended initiatives
include increased government funding for food
programs, counseling services, and support programs
for students suffering from food insecurity. Targeted
mental health screenings, assessments, and inter-
ventions at universities could be crucial in addressing
the needs of high-risk students experiencing FIS [21].

The study by L. Jacqdom, L. Lounis, and F. Elgar (2024)
examined the relationship between household food
insecurity and suicidal behavior in a representative
sample of Canadian adolescents. The 2019 Canadian
Health Survey on Children and Youth (CHSCY) included
6,735 adolescents (aged 15-17 years) who self-reported
four types of suicidal behavior: suicidal thoughts (in the
past 12 months), a previous suicide attempt (lifetime),
sadness/hopelessness (in the past 12 months), and
a diagnosed mood disorder.

Household food insecurity was assessed based
on parental reports using the U.S. Department of
Agriculture’s Household Food Security Survey Module,
an 18-item scale that identifies moderate or severe food
insecurity in households. Household income data linked
to taxation records were obtained from Statistics
Canada. Weighted Poisson regressions were used to
calculate relative risks (RR) for each type of suicidal
behavior in relation to moderate or severe household
food insecurity, adjusting for income and other relevant
variables (household size, community size, family struc-
ture). This study received ethical approval from the
Institutional Review Board of the Faculty of Medicine
at McGill University (protocol A03-M13-19A).

The prevalence of suicidal behavior was as follows:
suicidal thoughts — 13.81%, previous suicide at-
tempts — 6.67%, sadness/hopelessness — 25.76%,
mood disorders — 5.57%.

Severe food insecurity, identified in 3.27% of the
sample, was associated with: an increased risk of pre-
vious suicide attempts (RR 2.13, 95% CI 1.32-3.44),
sadness/hopelessness (RR 1.31, 95% CI 1.02-1.69),
and mood disorders (RR 2.53, 95% CI 1.65-3.88).
Moderate food insecurity, identified in 7.87% of the
sample, was associated with suicidal thoughts (RR 1.44,
95% CI 1.10-1.90). The associations were observed
across all age and gender groups. The findings highlight
the detrimental impact of food insecurity on adolescents’
mental well-being and emphasize the need for further
exploration of contextual risk factors that predict
suicidal behavior [22].

E.B. Elbogen, R.C. Graziano, and G. LaRue (2024)
investigated the potential link between food insecurity
and suicidal thoughts in military veterans. The nationwide
longitudinal study analyzed randomly selected partici-
pants from over one million U.S. service members who
served post-September 11, 2001 (N = 1,090). Two waves
of data were compared with a one-year interval.

Results. Veterans experiencing food insecurity were
nearly four times more likely to have suicidal thoughts
within a year compared to food-secure veterans
(39% vs. 10). In a multivariate analysis controlling for
demographic, military, and clinical covariates, food
insecurity (OR = 2.37, p = 0.0165) predicted suicidal
thoughts, as did mental health disorders (OR = 2.12,
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Byna 3ibpaHa iHhopmalisi, Lo CTOCyeTbCs couianbHO-
aemorpadiyHux gaHmx, Npobnem i3 NCUxXiYHMM 300POB’sIM,
FIS Ta noB’si3aHuX 3 HUMK MOZIN, a TaKoX cyiunaanbHol
noBeaiHkW. [ins BUBYEHHS B3aeM0O3B'A3Ky Mix FIS Ta cyi-
LuaanbHOK MOBEAIHKOK BMKOPUCTOBYBANUCS SK HECKO-
puroBaHi, Tak i ckopuroBaHi Tectu 2 Ta 6aratoakTopHi
Mogeni NoricTMYHOI perpecii. Y gocnigxeHHi B3sann y4actb
1480 cTygeHTIB 3 LWeCTU [OepXaBHUX YHIBEPCUTETIB
B baHrnagew. Pesynsratu: 3Ha4yHa 4YacTuHa pecrnoHOeH-
TiB 3iTkHYnacsa 3 FIS, npu upomy 75,5% nosigomunum npo
HU3bKy abo AyXe HWM3bKy npogoBonbyy 6e3neky. Y4Hi,
wo 3iTkHynuca 3 FIS, manu 3Ha4Ho GinbLuy NOLIMPEHICTb
cyiumpaneHUX AyMOK, NnaHiB Ta cnpob NopiBHAHO 3i CTy-
OeHTaMu, siki Manu npogosonedy 6esneky (18,6% npotu
2,8, 8,7% npotn 0,8 Ta 5,4% npotn 0,3 BignosigHo;
KpiM TOro, y CTyAeHTiB, siki MatoTb ocobucti 6opru Ta
6epyTb yyacTb y nporpaMax npogoBorb4oi Jonomoru, 6ys
OinbL BUCOKMIA pU3MK cyiumMaanbHoi nosediHku. Jocnia-
YKEHHS1 BCTAaHOBWIO 3Ha4Hy nowmpeHictb FIS cepep cTy-
JEHTIB BULUMX HaBYanbHWUX 3aknadiB Ta MiLHUA 3B’A30K
Mix FIS i cyiumpaneHoto noBegiHkow. ABTOpY BBaXatoThb,
Wo ue ocobnvMBO TPUBOXHO, BPaxOBYKOUM MiOBULLEHY
BpPa3nuBICTb CTYAEHTIB YHIBEPCUTETY Yepes YHiKanbHUin
TUCK akageMiyHoro XuTtTta. Ha gymky asTopiB, Hacnigku
iX gocnimkeHHs MatoTb OyTW BupillansHMMKM Anst pos-
pPOOHUKIB LiNbOBMX Mporpam BTPYYaHHs Ta MONITUKK,
wo crocytotbes FIS sk BcepeauHi gomorocnogapcTea,
Tak i HaBYanbHUX 3aknagiB. baxaHi Taki iHiLuiaTMBK, fAK
36inbLUEHHsI AepXXaBHOro piHaHCYyBaHHS NPOAYKTIB Xap4y-
BaHHS1, HAJaHHS1 KOHCYNbTaUiiHUX Nocnyr Ta nocnyr nig-
TPUMKU AN CTYOEeHTIB, sKi CTpagatoTb Big HecTadi iXi.
LlinboBWUiA CKPUHIHI NCMXIYHOrO 300POB’S, OLjiHKa Ta BTPY-
YaHHS B YHiBepcuTeTax MOXyTb MaTu BupillanbHe
3HaYeHHs1 ANa 3aJ0BONeHHs NoTpeb CTyaeHTIB i3 rpynu
BMCOKOIO pU3KKy, siki cTukatoTecs 3 FIS [21].

Y pocnigxeHHi L. Jacqdom, L. Lounis, F. Elgar (2024)
Oyno BMBYEHO 3B’A30K MiXX BiACYTHICTIO NpOOOBOMBLYOT
6e3nekun B CiM'T Ta cyiumMaanesHOK MOBEAHKOW Y penpe-
3eHTaTUBHIA BUOIpUi KaHagcbkux nigniTkie. KaHagcbke
obcTexxeHHs 3gopoB’s gitern Ta monogi 2019  poky
(CHSCY) Bkntovano 6735 nignitkis (15—-17 pokiB), ski
CaMOCTINHO NOBIAOMWAN NPO HASIBHICTb YOTMPbLOX BUAIB
cyiumpaneHoi noBefiHku: cyiuuaanbHi AyMKW (OCTaHHi
12 micsuis), nonepenHs cnpoba camory6cTBa (MpoTArom
XKWUTTS1), CMyTOK/Ge3HagiiHicTb (ocTaHHi 12 MmicsuiB) Ta
JdiarHocTtoBaHMI po3nag HacTtpoto. [pogoBonbya Hesa-
6e3nevyeHicTb 4OMOrocnogapcTB OLiHoBanacs Ha OCHOBI
0aTbKiBCbKMX 3BITiIB 3 BUKOPWUCTAHHAM Moaynsi obcre-
XeHHs1 npogoBone4oi 6e3nekn aomorocnogapcte MiHic-
TepctBa cinbcbkoro rocrnogapctea CLUA, wkann 3
18 NyHKTIB, LLO BM3HAYa€e NOMIPHY UM TSXKKY NPOAOBOSBYY
He3abes3neyeHicTb y Jgomorocnogapcreax. [aHi npo
[OX04M AOMOrocrnogapcTs, MOB'SI3aHMX i3 mogaTtkamu,
Oyno otpumaHo 3i CtatucTnyHoro ynpaeniHHA KaHagw.
B aHanisi pesynbraTiB BUKOPUCTOBYBanNUCs 3BaXKeHi pe-
rpecii lNyaccoHa ans po3paxyHKy BigHocHoro pu3uky (RR),
NOB’sI3aHOr0 3 KOXHUM BWOOM CyiuMaanbHOI NoBediHKu
no BiQHOLLEHHIO OO0 NOMipHOT abo TSXKOI MPoaoBONBYOT
He3abe3ne4yeHoCTi, 3 NONpPaBKO Ha AoXig Ta iHwWi Big-
noBigHi 3MiHHI  (po3mip AoMorocnogapcTea, po3Mip
CniNbHOTK, CTPYKTYypa ciM’i).

[aHe pocnigXeHHs OTpMMano eTUYHe CXBarleHHs
IHCTUTYUINHOI Harnsa4oBOT pagu MeauyHoro dakynsTeTy
YHiBepcuteTy Makrinna (npotokon A03-M13-19A).

p = 0.0097). Veterans with both food insecurity and
mental health disorders had a ninefold higher likelihood
of suicidal thoughts (48.5% vs. 5.5).

The obtained results allowed the authors to recognize
food insecurity as an independent risk marker for
suicidal thoughts among military veterans. Based on the
study findings, the following generalizations were made:

1. Military veterans experiencing food insecurity
(who reported problems with food supply) are at
an increased risk of developing suicidal thought.

2. Veterans with mental health disorders had higher
chances of suicidal thoughts within a year.

3. Food insecurity combined with mental health dis-
orders led to a significant increase in suicidal thoughts.

Regular assessment of food insecurity and appropri-
ate interventions can be considered measures to reduce
the likelihood of suicide among military veterans [23].
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Pesynbtatu. lMNowwupeHicTb cyiunaansHOi NoBeaiHKK
cknana 13,81% (igei), 6,67% (nonepegHs cnpoba),
25,76% (cym/6esHaginHictb) Ta 5,57% (po3nag HacTpoto).
Tskkuii ©pak NpoaoBoOnbCTBA, BUABNEHUA y 3,27% Bu-
Gipkn, OyB NOB’sI3aHMI 3 NiABULLEHMM PU3MKOM Monepea-
HbOI cnpobu camory6eTBa (RR 2,13, 95% CI 1,32-3,44),
cmyTKy/6e3HaginHocTi (RR 1,31, 95% CI 1,02-1,69)
Ta po3nagiB Hactpoto (RR 2,53, 95% CIl 1,65-3,88).
MomipHa HecTaya npogoBonbCTBA, BUsiBNeHa y 7,87%
BMBIipKM, NoB’si3ana i3 cyiunaansHummn gymkamm (RR 1,44,
95% CI 1,10-1,90). BcTaHoBneHi acouiaLii Big3HaveHi y
BCiX BiKOBWX Ta reHaepHux rpynax. OTpumadi gaHi nigkpec-
NoTb 3ryObHUI BNMB BiACYTHOCTI MPOAOBONLY0i 6e3-
neku Ha NcuxivHMn [o6pobyT NianiTkiB i cBigYaTL NPo HEO6-
XigHICTb NOAANbLIOro BUBYEHHS KOHTEKCTYarbHUX hakTo-
piB PU3UKY, SIKi NPOPOKYIOTb cyiuuaanbHy noBefiHky [22].

E.B. Elbogen, R.C. Graziano, G. LaRue (2024)
BMBYaNM MNOTEHLUINHUA 3B’A30K MK BIiACYTHICTIO npogo-
Bonbyoi 6e3nekn Ta cyiuMpganbHUMKM OyMKamu y BeTe-
paHiB 30poviHMX cun. Y xopi 3araribHOHaLioHaNbHOro
NO340BXHbOrO JOCNIAKEHHS Byno npoaHarnisoBaHo y4vac-
HUKIB, 0OpaHMX BUMAAKOBMM YMHOM 3 MOHag MinbhoHa
BiicbkoBocnyx6oBuiB CLUA Bcix pogiB  Bilicbk, WO
cnyxunu nicns 11 BepecHsa 2001 poky (N = 1090).
[NopiBHIOBanNM ABi XBUNI AaHKX i3 Pi3HULEI0 B OAWH PiK.

Pesynbtatn. Y BeTepaHiB 3 BigCYTHICTIO NPO4OBONBYOT
6esneku cyiumaaneHi AyMKU Yyepes3 pik BUHMKaNM mamxe
BYETBEPO YacTille, HdX y BeTepaHiB, AKi He MoBigoOM-
nsnuM npo npobnemu 3 NpogoBonbyolo 3abesneveHicTio
(39% npotn 10). Y 6GaratodakTtopHOMY aHanisi, Lo
KOHTpOME aemorpadidHi, BINCbKOBI Ta KnNiHiYHI KaBa-
piatu, npogoBoneb4a He3abesnedvenicte (OR = 2,37,
p = 0.0165) nepenbayana BMHWUKHEHHSI CyiLMaanbHUX
OyMOK 4Yepes pik, Tak camo, K i posnafiB MCUXiYHOro
3gopoe’'s (OR = 2,12, p = 0.0097). Y BeTepaHiB i3
NpoOoBONbYOI0 He3abesneyeHicTio Ta po3nagamu ncu-
XiYHOro 340pOB’S NPOrHO30BaHa MMOBIPHICTb Cyiumaanb-
HUX OYMOK Y HacTynHui pik Byna Ginbll Hix yoes’saTepo
BULLOIO MOPIBHSAHO 3 BETepaHamMun AocTaTHbLO 3abecneve-
HUX NpoaoBoNbLCTBOM 6e3 po3naaiB NCUXIYHOro 340POB’s
(48,5% npotn 5,5). OTpumaHi pesynsratv [A03BONMMU
aBTopam BMW3HAaTW BIACYTHICTb MPOAOBONEYOI 6e3neku
He3aneXHVM MapKepoMm pu3uKy cyiunaanbHUX AYyMOK
y BiliCbKOBWX BeTepaHiB. 3a pe3ynsrataMmu 4OCHiAKEHHS
3pobneHo y3aranbHeHHS:

1. BicbkoBi BeTepaHun 3 BiACYTHICTIO MPOOOBOMNBYOT
6e3neku (Lo NosigoMnsnu Npo npobnemu 3 NPoaoOBOIb-
Yo 3abe3neyeHicTio) CXMMbHI A0 MNiOBWLLEHOMO PU3NKY
BUMHWKHEHHSI cyiuuaanbHUX yMOK.

2. BeTepaHu 3 po3nagamm NcuxidyHoOro 3gopos’s Manu
BULLi LLIAHCU Ha cyiuuaanbHi AyMKM Yepes pik.

3. BigcyTHicTb npogoBonbyoi 6e3nekn y noegHaHHi
i3 po3nagamMm MNCUXIYHOro 340pOB’'A  nNpu3Benu 4o
CYTTEBOrO 3pOCTaHHS CyiuuaanbHUX JYMOK.

PerynsipHa ouiHka npopoBornsyoi He3abesneveHocTi
Ta BiQNOBIAHE BTPYyYaHHA MOXYTb PO3rMMSAATUCL SK
3axoauM Ans 3HWXKEHHS MMOBIpHOCTI camorybcTBa cepep
BillCbKOBMX BeTepaHiB [23].

BUCHOBKHU

HesBaxxaroum Ha JOCUTb BUCOKMI PiBEHb pO3pobreHoc-
Ti npobnemaTtukn npogoBonb4oi 6e3nekun B YkpaiHi [3—6],
HM3Ka BaXMMBUX MUTaHb HE OTpUManu HanexHoro

CONCLUSIONS

Despite a relatively high level of research on food
security issues in ukraine [3-6], several important
aspects remain insufficiently addressed, particularly the
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BUCBITNEHHSs, 30KpemMa MUTaHHA HacnigkiB KpUTUYHOrO
3HWXKEHHS NPOAOBOSEYOI 6e3nekn B acnekTi cyiumaonorii.
3B’5130K MiX BIiACYTHICTIO / HU3bKUM / KPUTUYHUM /
Hebe3ne4yHuM piBHEM NpPoAoBONLY0i Ge3nekn nauHU,
poOuHW, AoMOrocrnofapcTsa Ta cyiumaanbHOK NoBefiH-
KOIO € HelLloAaBHO BCTAHOBMEHNM HAayKOBUM (haKToM.

CyiunganbHi puanku, Ski 3yMOBIEHi BigCyTHICTIO abo
Hebe3ne4yHUM 3HMKEHHSAM NMPOAOBOSBEY0I Be3nekn noau-
HW, POAMHU, OMOrOCNoAapCTBa, He AOCIMXKEHI Hanex-
HAM 4YMHOM. HasBHi gocnigjkeHHs npoBedeHi 3 BUKO-
PUCTaHHAM HeoOHOpPIOHOI MEeTOAOoNOril, WO YCKNaaHKE
CYMiCHiCTb iX pesynbratiB. BiTum3HsHi gocnigxeHHs
3 ujei npobnemaTtuky BigcyTHi. He3aBaxatoum Ha TeHAeH-
Lit0 3HWKEHHS pPiBHSA NPOAOBONLY0i 6e3nekn B YkpaiHi [4],
OOCNIMKEHHA NOTEHUINHUX MeOuKo-CoLuianbHUX pU3UKiB,
30KpeMa, cyiumparnbHux, He NpoBeaeHi, i He NPOBOASATL-
Cs, WO YCKMNaAHKE MraHyBaHHSA i 3AiINCHEHHS HAyKOBO-
06r'pyHTOBaHOI AepXXaBHOI NOMITWKM Y BiONOBIAHIN cdepi
HauioHanbHOI 6e3neku.

MpopoBonbya HesabesneyeHiCTb/BiACYTHICTL MpoAo-
BONbYOI Be3neku wuplLue, HiX gisudHe Big4yTTs ronoay,
i oxonne npobrnemu, Nos’si3aHi 3 4OCTYNoOM A0 i coui-
anbHO MPUUHATHUMKM cnocobamu, OOMEXeHOo pisHoMa-
HITHICTIO AieTMY4HUX BMOOPIB Ta 3aHEMOKOEHHAM LLOAO
MOTEHUINHOIo BUCHaXeHHs MpogoBonbuux pecypcis [19].

ICHye BMCOKa MOWMPEHICTb cyiuuaanbHOT NOBEAIHKN
cepen ntogen, sk BigvyBatoTb HecTady npogososnbeTea [20].

BigcyTHicTe npogoBonbyoi 6e3nekn JOoKa3oBO BM3Ha-
€TbCA AK (QaKTOp PU3MKY CyiumaanbHOi NOBEAiHKN Yy
npeacTaBHUKIB CYCNiNbHO-BPA3NMBUX rPYM i KOHTUHIEHTIB
(nignitkis [10, 16, 22], wkonspis [11, 14, 17], cTyAeHTiB
BUMX HaBYanbHMX 3aknagis [21], niogen noxunoro
Biky [18], monoamx nwogen [19], BilicbkOBUX BeTe-
paHiB [23]); Sk dakTop, Lo NiaBULLYE piBeHb cyiuMaanb-
HoT cMmepTHOCTI [13].

BusHaHHS BigcyTHOCTI npopoBonb4oi 6esnekn Sk
npocyiunaanbHOro YMHHUKA, TO6TO Takoro, Lo MiagBuULLYE
piBHI CcyiuMaanbHOI aKTMBHOCTI Ta CyiuuaanbHOi CMepT-
HOCTi, Ta MOro MNOTEHUiNHa 3MiHHICTb, A03BONSE ideH-
TudpikyBaTn «BiOCYTHICTb MNpoAOBONLYOi  6e3nekm»  dk
nepcrnekTMBHY MilleHb NpeBeHLii cyiumay.

[MoTeHuiHa BUMIpIOBaHHICTb NapamMeTpa «BiACyTHICTb
npogoBonb4oi  Gesnekn» poauHM, AoMorocnogapcrtea
[03BOMISIE  po3rnsgatM Moro TakoX sk dakTop npe-
Oukuil cyiuMpganbHOCTI B perioHanbHOMY Ta [gepXas-
HoMy dhopmaTax.

[poBegeHe aHaniTU4He [OOCHIMKEHHA akTyanisye
HeOoOXiAHICTb BMBYEHHS MeOUYHUX HacnigKiB KpUTUYHOT
HecTaui NPOAOBONbLCTBA, HEOE3NEYHOTO 3HXKEHHS NPOAO-
BOMbYOI 6e3nekn nauHW, poauMHM, AOMOrocnogapcrtea
B YKpaiHi, Hacamnepepn Ha perioHanbHOMY PiBHi, Ha PiBHI
TepuTopianbHMUX rpomag.
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consequences of critically low food security levels in
the context of suicidology.

The connection between a lack of / low / critical /
dangerous levels of food security for individuals, families,
and households and suicidal behavior is a recently
established scientific fact.

Suicidal risks associated with a lack of or dangerous
decline in food security at the individual, family, or house-
hold levels have not been adequately studied. Existing
studies often utilize heterogeneous methodologies,
complicating the comparability of their results. Domestic
research on this issue is absent. Despite the trend of
declining food security levels in ukraine [4], research
into potential medical and social risks, including suicidal
risks, has not been conducted, hindering the planning
and implementation of scientifically grounded state
policies in this area of national security.

Food insecurity goes beyond the physical sensation
of hunger and encompasses issues related to socially
acceptable access to food, limited diversity in dietary
choices, and concerns about the potential depletion
of food resources [19].

There is a high prevalence of suicidal behavior among
people experiencing food insecurity [20].

Food insecurity has been evidenced as: a risk factor
for suicidal behavior in socially vulnerable groups and
populations (adolescents [10, 16, 22], schoolchildren
[11, 14, 17], university students [21], older adults [18],
young adults [19], and military veterans [23]); a factor
that increases the rate of suicide mortality [13].

Recognizing food insecurity as a pro-suicidal factor —
one that increases levels of suicidal activity and suicide
mortality — and its potential variability identifies «food
insecurity» as a promising target for suicide prevention.

The measurable nature of the «food insecurity»
parameter at the family and household levels allows it
to be considered as a predictive factor for suicidality
at regional and national scales.

This analytical study emphasizes the need for
research into the medical consequences of critical food
shortages and dangerous declines in food security
at the individual, family, and household levels in
Ukraine, particularly at the regional level and within
local communities.
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Prospects for further research

Development of integrated prevention programs that include
measures to enhance food security. Conducting targeted
research on the impact of food security on mental health
in Ukraine. Promoting the integration of food assistance
programs into health policy to support the most vulnerable
population groups.
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KoHMAIKT iHTepeciB

ABTOpPWU pYyKOMUCY CBIAOMO 3acCBiAYylOTb BiACYTHICTb (haKTU4-
Horo abo MOTEHUINHOro KOHAMIKTY iHTepeciB LWo[o pesynbraTis
uiei pobotn 3 chapmaueBTUYHMMM KOMMAHIAMWU, BUPOOHUKaMMn
BiomMeanYHMX MPUCTPOIB, IHLWIMMW OpraHisauisMu, Yui NpoayKTy,
nocnyru, piHaHcoBa niATpUMKa MOXyTb OyTn MOB’A3aHi
3 MpegMeToM HapaHux Matepianis abo ski crioHcopysBanmm
npoBeaeHi AOCHiIXEHHS.

IHcbopmaluis npo coiHaOHCYBAHHS

Lle HaykoBe pocnimxeHHst Gyrno nNpoOBEAEHO BUKIMOYHO 3a
iHiLiaTuBolO aBTOpiB 6e3 3anyyeHHs iHAaHCOBOI MNIATPUMKM
3 6OKy Byab-AKMX OEPXXaBHUX, MPUBATHUX YN MiXKHAPOOHWX opra-
Hi3auin. BigcyTHicTb dhiHaHCyBaHHS He BNNMHyna Ha O6’eKTMB-
HIiCTb, HE3ANEXHICTb Ta AKICTb NPOBEAEHOro AOCHIAKEHHS.

Moaska

ABTOpPU BWUCMOBMIOKOTb LUMPY MOASIKY BCiM, XTO CMpUSIB CTBO-
PEHHIO LbOro AOCHIMKEHHS!, 32 MOpParbHy NiATPUMKY, HATXHEHHS
Ta MOTUBALO HA KOXXHOMY eTani po6otn. Ocobnvea BAAYHICTb
BWCIOBIOETLCS POAUHI Ta BN3bKUM 3a IXHE TEPMiIHHS, PO3YMiHHS
Ta Bipy B YycCMiX LbOrO HayKOBOro NpOeKTy. HesBaxawuu Ha
BiJICYTHICTb 30BHILUHBOrO (PiHAHCYBaHHA 41 [OMOMOrM, came
3aBAsKM iXHIW nNigTpMMmui BOanocsa peanisyBatv uew 3agym
i JOCArTM NOCTaBnNeHuX Linewn.
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PE3IOME

AxTyanbHicTb. [lauieHTM 3 NOpyLUeHHAMU BYrneBOAHOro OOMiHY Ta rimepTOHIYHO
xopoboto ([X) gyxe 4YacTo CTpaxgalTb Ha HAOMULIKOBY Macy Tina Ta OXMPIHHS.
OTxe, BKpal HecnpusiTinBuM € noegHaHHs X 3 OXMpiHHAM, 4acToTa SIKOro Ha
CbOrofHi MOCTIMHO 3pocTae. B CBO uepry, OXUPIHHS, SIK CAMOCTINHE 3aXBOPHOBaHHS
06MiHY peyoBUH, acoLileETLCA 3 rinepiHcyniHemieto (1) Ta iHcyniHope3aucTeHTHicTio (IP).
MaToreHes IP npu BicLepanbHOMY OXWMPIHHI HOCUTb FETEPOreHHUn xapakTep i 3ymoB-
NEHUA HasABHICTIO FEHEeTUYHUX, CTaTeBUX, BIKOBUX, FOPMOHANbHUX BMAMBIB Ta iHLIMX
akTopiB. Po3BUTOK 3ananbHUX NPOLECIB NPU OXMPIHHI CyNpOBOOXKYETLCA Napanernb-
HUM 3pOCTaHHAM BMICTY LUMTOKIHIB — MediaTopiB 3ananeHHsi, B TOMy 4ucrhi i dpaktopa
Hekposy nyxnuH-o (PHM-a), WO noBsi3aHO 3 NiABULLEHUM PU3NKOM PO3BUTKY
Ta nporpecyBaHHs UykpoBoro Aiabety (UA) 2-ro Tuny, i BigNOBiAHUM NigBULLEHHAM
4acTOTV acouiioBaHMX 3 LM CepLEBO-CYANHHMX YCKNaAHEHb.

MeTta pob60TH — B1BYEHHS 3MiH KOHLIEHTpaLii npo3anansHoro agunoumnTokiny (PHIM-o)
Yy XBOpMX Ha riNepToHi4HYy XxBOpoOy i3 CymyTHIM UykpoBUM pAiabetom 2-ro Tuny
Npuv NOEAHAHHI 3 OXMPIHHAM Ta 6e3 Hboro.

Marepianu Ta meToaw. Y fOCnimKeHHS BKNoYeHO 94 nauieHTu, akmx 6yno posnogineHo
Ha Tpu rpynu. lMepuwy rpyny cTtaHoBMnuM nauieHTy 3 X (rpyna nopiBHSAHHA, n = 25),
Apyry — cknanwv nauieHtu, y sikux 6yno suaHaveHo X i U 2-ro tuny (n = 35), TpeTio —
nauieHtun 3 X, LA 2-ro Tuny i HasBHUM oxupiHHaM (n = 33). B ycix rpynax nposogunu
BUMIPIOBaHHSI aHTPOMOMETPUYHUX Ta reMOAMHAMIYHNX NMOKa3HWKIB, BU3HAYEHHS! CTaHy
BYIMEBOAHOIO OOMiHY, iHOEKCY iHCYNiHOPE3UCTEHTHOCTI Ta Nna3MeHoro piBHSA Mpo-
3ananbHoro agunounTokiHy ®HIM-a.

Pe3ynbrat Ta ix 06roBopeHHs. pu OUiHIOBaHHI NOKa3HMKIB BYrmeBOogHOro obMiHy
B rpynax CrnocTepiraeTbCA CTAaTUCTUYHO 3Havylle 30iMblUeHHS PiBHS  [MHOKO3N
HaTLLecepLe M nepLuoto i gpyroto rpynoto (p < 0,05), a Takox MiXX NepLUOto | TPETLOIO
rpynamu (p < 0,05).

IHgekc IP (HOMA-IR) cTaTCTMYHO BipOrigHO BiApi3HSABCS NpW MOPIiBHSAHHI rpynn 3 X,
L 2-ro Tuny 6e3 OXu1piHHA i3 aHanoriYHoO rpynoo 3 HasiBHUM OXMPIHHAM, p < 0,05.
BuBuatoum piBHi nposananbHoro agunoumTokiHy ®HM-o 6yno BigmiveHo, WO uewn
Mapkep 36inbLUyeTbCA 3 MOTipLIEHHSIM BYrNEBOAHOrO OOMiHY, MpUYOMy 30inbLUeHHS
Macu Tina Ta PiBHA [MIOKO3W KOPEerniowTb i3 MiaBUWEHHAM KoHueHTpauii ®HIM-a
(r=0,343, p =0,020; r = 0,041, p = 0,013).

BucHoBku. [ocnimjxkeHHs NpoAeMOHCTPYBano, WO HAasABHICTb OXUPIHHA OOTsdKye
NOpYyLUEeHHA BYrnMeBogHOro o6MmiHy i nepebir rinepToHiYHOI XxBOpPOOM (piBHI AT).
BcTaHoBneHo B3aemo3BA30K 36inblueHHst KoHueHTpauii ®HIM-a 3 HasiBHICTIO OXu-
PiHHSA | 3 MOripWEeHHSAM MOKa3HMKIB BYrNMEBOAHOrO OOMiHy (piBHi rMOKO3U, iHCYMiHY,
iHoekc HOMA-IR).
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ABSTRACT

Background. Patients with carbohydrate metabolism disorders and hypertension (HTN)
are very often overweight and obese. Thus, the combination of HTN with obesity is
extremely unfavorable, the frequency of which is constantly increasing. In turn, obesity,
as an independent metabolic disease, is associated with hyperinsulinemia (HI) and
insulin resistance (IR). The pathogenesis of IR in visceral obesity is heterogeneous
and is due to the presence of genetic, gender, age, hormonal influences, and other
factors. The development of inflammatory processes in obesity is accompanied by
a parallel increase in the content of cytokines — mediators of inflammation, including
tumor necrosis factor-alpha (TNF-a), which is associated with an increased risk of
developing and progressing type 2 diabetes mellitus (DM), and a corresponding
increase in the incidence of cardiovascular complications associated with this.
Purpose — of the study was to investigate changes in the concentration of proinflam-
matory adipocytokine (TNF-a) in patients with hypertension with concomitant type 2
diabetes mellitus in combination with and without obesity.

Materials and Methods. The study included 94 patients who were divided into 3 groups.
Group 1 consisted of patients with HTN (comparison group, n = 25), group 2 consisted
of patients with HTN and type 2 DM (n = 35), group 3 consisted of patients with HTN,
type 2 DM and obesity (n = 33). In all groups, anthropometric and hemodynamic
parameters were measured, the state of carbohydrate metabolism, insulin resistance
index and plasma levels of the proinflammatory adipocytokine TNF-a. were determined.
Results. When evaluating the indicators of carbohydrate metabolism in the groups,
a statistically significant increase in fasting glucose levels was observed between
group 1 and group 2, p < 0.05, as well as between group1 and group 2, p < 0.05).
Index IR (HOMA-IR) was statistically significantly different when comparing the group
with HTN, type 2 DM and without obesity with another group with obesity, p < 0.05.
Studying the levels of the proinflammatory adipocytokine TNF-a, it was noted that
this marker increases with deterioration of carbohydrate metabolism, and an increase
in body weight and glucose levels correlate with an increase in the concentration
of TNF-a (r = 0.343, p = 0.020; r = 0.041, p = 0.013).

Conclusions. The study demonstrated that obesity aggravates carbohydrate meta-
bolism disorders and the course of hypertension (blood pressure levels). The correlation
between the increase in the concentration of TNF-o with the presence of obesity
and the deterioration of carbohydrate metabolism (glucose, insulin, HOMA-IR index)
was established.

Zlatkina VV, Tykhonova TM, Bogun LV. TNF-a levels in hypertensive patients with type 2 diabetes mellitus with and
without obesity. The Journal of V.N. Karazin Kharkiv National University. Series Medicine. 2024;32(4(51)):560-570.
DOI: https://doi.org/10.26565/2313-6693-2024-51-10

BCTYN

INTRODUCTION

ApTepianbHa rinepTteHsia (Al') € OCHOBHOK NMPUYMHOID
CMepPTHOCTI B ycboMy cBiTi. Lle BiagbyBaeTbcs yepes cra-
PiHHA HaceneHHsi, 3pOCTaHHsi PO3MOBCIOMKEHOCTI OXM-
PiHHS, TakoX MalTb BMMAMB COUjiarbHO-eKOHOMIYHI Ta
€KONOriyHi 3miHM. AlT 4YacTo cniBiCHye 3 LyKpoBMM fia-
6etom (L) 2-ro Tvny, OXMpiHHAM, gucrinigemieto, Wwo
Npu3BOAMTE OO MOCUIEHHS PU3MKY PO3BUTKY YycKnag-
HeHb [1]. 3a ocTaHHiMM gaHumm Al cnocTepiraeTbca
mavixe y 80% nauieHTiB 3 meTaboniyHnm cuHgpomom [2].
Mpu TpuBanomy nepebiry rinepToHiYHOi xBOopobu (IMX)
YHAaCTiAOK XPOHIYHOTO 3HWKEHHSA NepndepUHHOro KpoBo-
TOKY BiOOYBa€TbCA 3HWKEHHS 4YyTNMBOCTI TKaHWH [0
iHCYNiHy 3 noganbwmm possuTkom L 2-ro Tuny. L0 n Al
He3anexHo Big TOro, WO € NEePBUHHUM, B3AEMHO MOCK-
NOKTb TSXKKICTE Nepebiry oguH ogHoro [3].

Arterial hypertension (AH) is the leading cause of
death worldwide. This is due to the aging of the popula-
tion, the growing prevalence of obesity, and socioecono-
mic and environmental changes. Hypertension (HTN)
often coexists with type 2 diabetes mellitus (DM), obesity,
and dyslipidemia, which leads to an increased risk of com-
plications [1]. According to recent data, HTN is present
in almost 80% of patients with metabolic syndrome [2].
In the long course of HTN, a chronic decrease in peri-
pheral blood flow leads to a decrease in tissue sensitivity
to insulin with the subsequent development of type 2
diabetes. T2DM and HTN, regardless of which is primary,
mutually aggravate the severity of each other [3].

In terms of morbidity growth rate, diabetes outpaces
cardiovascular and oncological diseases combined.
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3a WBMAKICTIO 3pOCTaHHSA 3axBoptoBaHiCTb Ha LI
BUMNeEpeaxae cepLeBO-CYAUHHI Ta OHKOMOriYHi XxBopobu,
pasom B34Ti. BignosigHo go ganmx BOO3, y 2022 poui
3aranbHa KinbkicTb xBopux Ha LI y cBiTi cknana 830 mnH
nopisHsAHO 3 200 mnH y 2000 poui [4, 5].

MauieHT 3 NOpyLWeEHHAMWU BYrMeBOAHOIO 0OMiHY
Ta X gyxe 4acTo CTpaxaalTb Ha HaAMNMLLIKOBY Macy Tina
N oxupiHHA. OTXe, BKpall HECMPUATIIMBUM € NOEAHAHHS
X 3 OXMpiHHAM, YacToTa SAKOro MOCTIMHO 3pocTae [6].
B cBoOlO uepry, OXUPiHHA AK CaMOCTINHEe 3axXBOPHOBaHHSA
06MiHy pe4voBuMH, acouitoeTbesa 3 rinepiHcyniHemieto (1)
Ta iHcyniHopeaucTeHTHicTto (IP) [8, 9]. MatoreHes IP npu
BicLlepanbHOMY OXMPIHHI HOCUTb reTepOoreHHUIn Xxapaktep
i 3yMOBMEHWIN HAsABHICTIO FrEHETUYHUX, CTaTEBMX, BiKOBUX,
ropmoHanbHMUX BAAMBIB Ta iHWKnX dakTopis [10, 11].

Mpu OXMPiHHI FONOBHY Ponb y PO3BUTKY Ta Nporpecy-
BaHHI IP i pisHuX ii NposiBiB Bigirpae xuvposa TKaHWHA,
sKa CUHTE3ye aMMnoOLUMTOKIHW, WO MatoTb Pi3Hi NoKanbHi,
nepudepnyHi Ta LeHTpanbHi edekTn. 3a ocTaHHi poku
copMyBanacb AymKa, LLO XXMPOBa TKaHUHA € He TiNbku
nacnBHOK POPMOLO ANA HAKONUYEHHST HaAMNULLKY eHepril,
ane  6epe akTMBHY y4acTb Yy 3abe3neyeHHi XUTTELIANb-
HOCTi opraHiamy. B agmnoumTax cuHTe3yeTbCcs Benuvka
KINbKICTb 6i0NOriYyHO akTUBHWX PEYOBUH (NENTWH, BirbHi
XUpHi kucnotu (BXKK), daktop Hekpody nyxnuH (OHIM-a),
iHcyniHonodibHMn chakTop pocTy, iHribiTop akTMBaTopa
nnasMmiHoreHy-1, aHrioTeH3VHOreH, aHriotTeH3uH-II, iHTep-
NEeWKiHW, npocTarnaHgnMHu, pe3ncTuH, BicaTuH, BacniH,
OMEHTMH ToLo) [12].

Cepen umx daktopie PHIM-o po3rnagaeTbes  SK
perynsaTop xupoBoro o6miHy [14]. ®HIM-a 6yno BigkpuTo
1985 p. 9K peYOBMHY, LLO BUKIMKAE reMmopariyHnin HeKpo3
nyxnuHu. Y noganblunx OOCHiMKEeHHSX nigTeepavnacs
MOro 3aaTHicTb 40 perynsuii MeTabonivyHMx NpoLeciB Lns-
XOM iHribyBaHHsi aKkTMBHOCTI MiNONpoTEiHKIHa3n X1poBoT
TKaHWHW, LLIO NPUBOAUTL 00 3HUXKEHHS KiNbKOCTI XUpY.

Mpu nporpecysaHHi IP npoaykuis iHcyniHy naHkpea-
TUYHUMU  B-KNiTHaMy  3pocTae. Hu3bki  KOHUEeHTpauil
afVNOHEKTVHY Ta NigBULLEHI PiBHI iHLWIWX aaMNOUMUTOKIHIB
(y Tomy uncni ®HlM-a) noBsizaHi 3 NiABULLEHUM PU3NKOM
po3BUTKY Ta nporpecyBaHHio LI [15]. LLUnsixom iHribyBaH-
Hs1 Oii iHCyniHy Ha B-kniTnHKU Ta wnaxom iHaykuii NO-cuH-
Tasn OHIM-a Moxe 3HWXKyBaTW cekpewito iHcyniHy [13].

TaKkMM YMHOM, BUBYEHHSI FOPMOHANbHO-MeTaboniYHNX
nopyweHb y xBopux Ha X y noegHaHHi i3 L 2-ro Tuny
3a HasIBHOCTi CyMyTHBLOro OXUPiHHA abo 6e3 Hboro, Npea-
CTaBISE BaXMMBWI HAaNpsIMOK y BUBYEHHI Liiei npobnemu.

MeTa po60TM — BMBYEHHS 3MiH KOHLEHTpaUii npo-
3ananbHoro agunouutokiHy ®HMM-o y xBopux Ha rinep-
TOHIYHY XxBOpoOy i3 cynyTHIM UykpoBuM [JiabeTom
2-ro TMNy Npy NOEAHaHHI 3 OXKMPIHHAM Ta 6e3 HbOro.

MATEPIAAU TA METOAU AOCAIAXEHHSA

Y pocnigxeHHs BkNoveHo 94 nauieHTn (43 4onosiku
i 53 xiHkn) Bikom (53,7  8,9) pokis i3 X Il cTaaii, 2-ro
i 3-ro cTyneHiB. Y OOCnimMKEHHA He BKNoYanu naudieHTis
i3 NEepBMHHO BUSBMEHO i HekoHTpornboBaHow X, LA
1-ro TMNy Ta iHWWMW eHAOKPUHONOTYHYMM NOPYLLEHHAMM,
a TaKoXX HasiBHUMW OHKOSOTYHMMU 3aXBOPIOBAHHAMM.

Mpu Bu3HauveHHi cTagii Ta cTyneHsa X, BM3Ha4YeHHI
cTpatudikauii pu3nky AN OLiHKM NPOrHO3Yy 3axXBOPHOBaH-

According to the WHO, in 2022 the total number of people
with diabetes worldwide will be 830 million compared
to 200 million in 2000 [4, 5].

Patients with disorders of carbohydrate metabolism
and HTN are very often overweight and obese. Thus, the
combination of HTN with obesity is extremely unfavor-
able, and its frequency is constantly increasing [6].
In turn, obesity, as an independent metabolic disease,
is associated with hyperinsulinemia (HI) and insulin
resistance (IR) [8, 9]. The pathogenesis of IR in visceral
obesity is heterogeneous and is due to the presence
of genetic, gender, age, hormonal influences, and
other factors [10, 11].

In obesity, the main role in the development and
progression of IR and its various manifestations is
played by adipose tissue, which synthesizes adipocyto-
kines with various local, peripheral and central effects.
In recent years, it has been argued that adipose tissue
is not only a passive form of energy storage, but also
actively participates in the bodys vital functions. Adipo-
cytes synthesize a large number of biologically active
substances (leptin, free fatty acids (FFAs), tumor necrosis
factor — alpha (TNF-a), insulin-like growth factor, plas-
minogen activator inhibitor-1, angiotensinogen, angio-
tensin-ll, interleukins, prostaglandins, resistin, visfatin,
vaspin, omentin, etc.) [12].

Among these factors, TNF-a. is considered a regulator
of fat metabolism [14]. TNF-o. was discovered in 1985
as a substance that causes hemorrhagic necrosis of
the tumor. Subsequent studies have confirmed its ability
to regulate metabolic processes by inhibiting the activity
of adipose tissue lipoprotein kinase, which leads to
a decrease in the amount of fat.

With the progression of IR, insulin production by
pancreatic B-cells increases. Low concentrations of
adiponectin and elevated levels of other adipocytokines
(including TNF-a) are associated with an increased risk
of developing and progressing diabetes mellitus [15].
By inhibiting the action of insulin on B-cells and by inducing
NO synthase, TNF-a can reduce insulin secretion [13].

Thus, the study of hormonal and metabolic disorders
in patients with HTN in combination with type 2 DM
with or without concomitant obesity is an important area
of research.

Objective — of this study was to investigate changes
in the concentration of the proinflammatory adipocyto-
kine TNF-a in patients with hypertension with concomi-
tant type 2 diabetes mellitus in combination with and
without obesity.

MATERIALS AND METHODS

The study included 94 patients (43 men and 53 women)
aged (53.7 £ 8.9) years with stage Il, 2 and 3 degree HTN.
The study did not include patients with newly diagnosed
and uncontrolled HTN, type 1 DM and other endocrino-
logical disorders, as well as existing oncological diseases.

In determining the stage and degree of HTN, deter-
mining risk stratification to assess the prognosis of the
disease, the recommendations of the European Society of
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Hs1 BUKOPUCTOBYBanv pekomeHaauii €EBponencbkoro Topa-
puctBa kapgionoris ESC (2018) ta pekomeHaaui Beeyk-
paiHcbKoi acouiauii kapaionoris Ykpainum (2021) [16, 17].

[na BCTaAHOBNEHHS HAsIBHOCTI OXMUPIHHA Ta Woro
CTYMeHs BWKOPUCTOBYBanuCb pekomeHaauii AMepukaH-
CbKOro konegxy kapaionorii Ta AMepukaHcbKol acouiauii
cepus 3 nikyBaHHS HaAMNMLIKOBOI Macu Tina Ta OXUpPiHHSA
y popocnux [18]. BegeHHsa xBopwux Ha U 2-ro Tuny
BinbyBanocb 3rigHO 3i cTaHgapTamu  [iarHoOCTUKW
i nikyBaHHS, WO 3aTBepmkeHi AmepukaHcbkow fiabe-
TMYHOO acouiauieto [19].

XBopux ©Oyno posnogineHo Ha Tpu rpynu. [epy
rpyny craHoBunu nauieHtn 3 X (rpyna nOpiBHSHHSA,
n = 25), opyry rpyny — nauieHTu, y siknx 6yno BusHa4yeHo
MXi U4 2-ro tuny (n = 35), TpeTto rpyny cknanu nauieHTn
3 X, U 2-ro Tuny i HasiBHUM 0xumpiHHaM (n = 33) (puc. 1).

Cardiology ESC (2018) and the recommendations of the
Ukrainian Association of Cardiologists of Ukraine (2021)
were used [16, 17].

The American College of Cardiology and American
Heart Association guidelines for the treatment of over-
weight and obesity in adults were used to determine
the presence of obesity and its degree [18]. Patients with
type 2 diabetes were managed according to the stan-
dards of diagnosis and treatment approved by the
American Diabetes Association [19].

Patients were divided into 3 groups. Group 1 consisted
of patients with HTN (comparison group, n = 25), group 2
consisted of patients with HTN and type 2 DM (n = 35),
and group 3 consisted of patients with HTN, type 2 DM
and obesity (n = 33) (Fig. 1).

Mpynu nauienTis/Groups of patients

WTp. 1TXf Gr.l HTN

mip. 2 MX+U0S Gr. 2 HTHN+DM
mp. 30X +Li,'.'|,~'-Dm.‘|:-|r|||:-':" Gr. 3 HTM+DM+ abegity

Puc 1. KniHiyHa xapakTepuctuka ob6CcTexxeHnx nauieHTiB
Fig. 1. Clinical characteristics of the examined patients

PiBeHb apTepianbHoro Tucky (AT) ouiHoBanu 3a
cepegHim AT, oTpumaHuM Yy pesynbraTi TPbOX BUMIpIB
Yepes ABOXBUIMHHI iIHTEPBANM B NOMOXEHHI CUASYN.

IHoekc macu Tina (IMT) (HopmanbHi 3HadeHHs IMT —
00 24,9 kr/m?) Bu3Ha4anu 3a oopMyrnoto:

Maca Ti.ﬂa(Kr]
. 2
3p1CT(M‘)
[na BctaHoBneHHs IP Ta Ta ii CTyneHs BUKoOpuC-

TtoByBanu iHaekc IP HOMA-IR (HopManbHi 3HayeHHsi
00 2,7), Siknii po3paxoByBanu 3a hopMyIoko:

IMT =

The level of blood pressure (BP) was assessed by the
average BP obtained as a result of three measurements
at 2-minute intervals in a sitting position.

Body mass index (BMI) (normal values of BMI are
up to 24,9 kg/m?) was determined by the formula:

weight (kg)
BMlFr ——F——.
height (m”)

To determine the IR and its degree, we used the IR
index HOMA-IR was used (normal values up to 2.7),
which was calculated by the formula:

HOMA-IR=

((rmoxo3a Hatme) x (iHcynin HaTIe )) MMOTB/MI

225

([fasting glucose) x (fasting insulin)) mmol/ml

HOMA-IR=

BusHayeHHs1 KOHUEHTpauji rmKo3n HaTtlie npoBo-
OVNW  NIOKO30KCHAa3HMM  MeTogoM  Ha  aHanisaropi
«Humolizery» (Hime4unHa). KoHueHTpaUito iHCyniHy HaTLle
B CMpoBaTLi KpoBi BM3Ha4anm iMyHOEPMEHTHUM METO-
Oom 3 Habopom peakTtueiB BUpoOHMUTBa «DRG» (CLUA).
Kputepiamu rinepiHcyniHemii BBakanu piBeHb iHCYIiHY
HaTwe > 12,5 mEg/mn. ®HM-a y nnasmi kposi BU3Ha4Yanm

22.5

Fasting glucose concentration was determined by
the glucose oxidase method using a Humolizer analyzer
(Germany). The fasting serum insulin concentration
was determined by an enzyme-linked immunosorbent
assay using a kit manufactured by DRG (USA). The crite-
ria for hyperinsulinemia were fasting insulin levels
> 12.5 mU/mL. TNF-a in blood plasma was determined by
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iMyHO(bepMeHTHMM MeTOOOM 3a [JoMomorol  Habopy
ELISA («Absin», Kutan).

Menuko-cTaTucTn4Hy o6pobKy oTpUMaHux pesynbra-
TiB gocnigXKeHb NPOBOAUNN 3 BUKOPUCTaHHSM NakeTa npu-
knagHux nporpam: Microsoft Excel 2016, Statsoft Statis-
tica 10.0 for Windows, IBM SPSS 25.0 for Windows Ta iH.

Yci pesynbratv nogaHo y BUMsAAi cepefHboro 3Ha-
YEHHs * CTaHOapTHe BiAXWIEHHS BiA cepeaHboro 3Ha-
yeHHs (M = SE). [ocTOBIipHICTb OTpPMMaHWUX pe3ynbraTiB
obuucnioBanM MeETOLOM MapHOro ABOBUGIPKOBOrO TECTY
3 BUKOpUCTaHHAM t-kpuTepito CtbiogeHTa [20]. Ctatuc-
TUYHO OOCTOBIPHMMM BBaXkanu BigMiHHocCTI 3a p < 0,05.

3B’A30K MOKa3HMKIB po3paxoByBany 3a [OMOMOIo
GiBapiaHTHOI paHroBoi kKopensuii (r) 3a Spearman,
napameTpuyHoi — 3a Pearson.

PE3YABTATU TA IX OBFOBOPEHHS

Mpu BU3HaYEeHHI aHTPONOMETPUYHUX MOKa3HMKIB Byno
BMsBMNeHo, wWo IMT y nauieHTiB i3 rpynu BukmtovHo 3 MX
nepeBuLLYIOTb HOPMarnbHi 3HA4YeHHA, Xo4ya [OOCTOBIpHI
BiAMIHHOCTI chocTepiranuca  TifbkKM MK nauieHTamm
1-i Ta 3-i rpyn (FX + UA 2-ro Tvny + oxupiHHA) (Tabn. 1).

enzyme-linked immunosorbent assay using an ELISA
kit (Absin, China).

The medical and statistical processing of the obtained
research results was performed using a package of appli-
cation programs: Microsoft Excel 2016, Statsoft Statis-
tica 10.0 for Windows, IBM SPSS 25.0 for Windows, etc.

All results are presented as the mean * standard
deviation from the mean (M = SE). The reliability of the
results was calculated by a paired two-sample test using
Students t-test [20]. Differences at p < 0.05 were consi-
dered statistically significant.

The relationship between the indicators was calcu-
lated using the bivariate rank correlation (r) by Spearman,
and the parametric correlation by Pearson.

RESULTS AND DISCUSSION

When determining anthropometric parameters, it was
found that BMI in patients from the group with HTN (gr. 1)
exceeded normal values, although significant differences
were observed only between group 1 and patients and
group 3 (HTN + type 2 diabetes + obesity) (Table 1).

Tabnuus 1. AHTPONOMETPUYHI | reMOgUHaMIYHi MOKa3HMKN B OOCTEXEHNX NaLieHTIB
Table 1. Anthropometric and hemodynamic parameters in the examined patients

I'pyna 1/ Group1 lpyna 2 / Group 2 I'pyna 3 / Group 3
MokasHuk X/ HTN rX+UA4 2-ro Tuny FX+LA 2-ro Tuny+oXupiHHS o*
Indicator HTN+type 2DM HTN-+type 2DM+Obesity
n=25 n=35 n =33
Maca tina, kr 72,20 + 3,40 77,90 6,20 87,50 + 8,40
weight, kg
3picT, M 1,64 + 0,07 1,67 £ 0,06 1,66 + 0,07
height, m
IMT, kr/m?
BMI, kg/m? 27,80 + 1,90 27,90 + 2,40 31,80 £ 2,31
CAT, MM pT.CT. 165,0 + 7,50 163,50 + 5,60 1-2,
SBP, mm Hg 143,0+7,60 p* < 0,05 p* < 0,05 1-3
OAT, mm pT.CT.
DBP, mm Hg 88,30 + 5,70 95,5+ 5,80 98,30 + 3,20
lMpumimka:

p* — BOCTOBIPHICTb BiAMIHHOCTEW MOPIBHSAHO 3 NEPLLOIO IPYOH0.

Note:

p* is the level of statistical significance of differences compared to the first group.

Mpu ouiHOBaHHI MOKa3HWKIB BYrnMeBOAHOTO 0OMiHY
B rpynax BCTaHOBIIEHO CTaTUCTUYHO 3Hadylle 36inb-
LUEHHS PiBHSA TTIIOKO3U HaTLlecepLe MK nepLuot i apy-
roo rpynoo ((5,20 + 0,70 ta 7,3 + 0,40) mmonb/n,
BignoBigHo, p < 0,05), a Takox MiXX NepLUOIO | TPETHOIO rpy-
namm ((5,20 = 0,70 Ta 7,60 + 0,60) mmonb/n BignNoBIgHO,
p < 0,05). MNpu noOpiBHAHHI piBHIB [MOKO3N HaTLlE
nepwoi Ta gpyroi rpyn BigMiHHOCTI BUSBUNNCb HEOOCTO-
BipHumn ((4,6 + 0,31 i 5,20 + 0,70), BignosigHo, p > 0,05).

AHanoriyHa TeHAeHLis cnocTepiranach Npu NOPIBHSAH-
Hi KOHLeHTpaUil iHCyniHy HaTLe B Nna3Mi KpoBi NauieHTiB
y Tux camux pgocnigxyeaHux rpynax ((10,20 + 1,60),
(20,1 £ 5,50) i (24,30 = 3,50) BignosigHo, p > 0,05).
IHaekc HOMA-IR ctaTucTmyHO BiporigHo BigpisHABCSA nNpu
nopiBHSAHHI 1-1 rpynu 3 2-10 i 3-t0 rpynamu ((2,30 + 0,50)
i (6,50 £2,10)i (8,30 £ 1,30) BignosigHo, p < 0,05).

Mpu nNpoBeaeHHi KopenauinHoro aHanisy oynu BusiB-
neHi npsmi KopensauinHi 3Bs3kn IMT i3 KOHUEHTpauisaMu

When assessing the indicators of carbohydrate
metabolism in the groups, a statistically significant
increase in fasting glucose levels was observed between
the first and second groups ((5.20 + 0.70) and
(7.3 £ 0.40) mmol/L, respectively, p < 0.05), as well as
between the first and third groups ((5.20 + 0.70) and
(7.60 + 0.60) mmol/L, respectively, p < 0.05). Comparing
the fasting glucose levels of the first and second
groups, the differences were not significant (4.6 + 0.31
and 5.20 + 0.70, respectively, p>0.05).

A similar trend was observed when comparing
fasting plasma insulin concentrations in patients in the
same study groups ((10.20 + 1.60), (20.1 £ 5.50) and
(24.30 = 3.50), respectively, p > 0.05). The HOMA-IR
index was statistically significantly different when com-
paring group 1 with group 2 and group 3 ((2.30 + 0.50)
and (6.50 + 2.10) and (8.30 = 1.30), respectively,
p <0.05).
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rntoko3u (r = 0,443, p = 0,016) Ta inaekcom IP (HOMA-IR)
(r = 0,415, p = 0,020). Kpim TOro, NMpoBeaeHui kope-
NALUIMHUIA aHani3 nokasaB HasBHICTb 3B'S3KiB MiXK CUCTO-
niyHum aptepiansHum Tuckom (CAT) Ta macow Tina
(r=0,027, p = 0,021), i Mix piBHeM iHcyniHy i Macoto Tina
(r = 0,041, p = 0,015), iHgekcom IP (HOMA-IR) i macoto
Tina (r = 0,30, p = 0,026).

BuByatoum piBHi nNpo3ananbHOro  aaunouUTOKIHY
®HM-o0 6yno BigmiveHo, Wo Lei mapkep 36inbLIyeETbCS
3 MOripLWEeHHAM BYrfneBogHoOro 0o6MmiHy, npuyomy 36inb-
LWEeHHs Macu Tina i PiBHI MOKO3M KOpEentwTb i3 nia-
BULLEHHSIM KoHUeHTpauii ®HM-a (r = 0,343, p = 0,020;
r=0,041, p=0,013).

BogHoyac nnasmeHHa koHueHTpauig ®HIM-a 3miHto-
€TbCs Big rpynu OO rpynu, ane CTaTUCTUYHO 3HauyLui
BiAMIHHOCTi crnocTtepiraloTbca MiX 1-t0 Ta 2-10 rpynamu
i 1-t0 Ta 3-to rpynamu ((13,30 + 1,90) Ta (27,40 £ 1,31);
(13,30 £+ 2,40) Ta (31,50 + 1,52) BignosigHo, p < 0,05),
a Takox Mix 2-t0 Ta 3-t0 rpynamu ((27,40 + 1,31) Ta
(31,5 £ 1,52) BignosigHo, p < 0,05).

AOuno3Ha TKaHWHa Bidirpae UeHTpanbHy ponb Yy
meTaboniami ByrmesogiB i ninigis. BoHa cknagaeTbcs
3 agunouuTiB i CyOUHHO-CTpOMarnbHOI hpakuii, B SKin
npucyTHi Makpodaru, dibpobnactu, eHgoTenianeHi Krii-
TUHM Ta NpeagunouuTy, LIMTOKIHW, 3anyyeHi OO MeTa-
6oniamy ByrneBogiB (aQUMNOHEKTUH, PE3UCTMH), NiNiAHOro
meTaboniamy (6inok, wo nepeTtBoptoe edpipn xonecte-
puHy, — CETP), 3ananenHs (PHIM-a, iHTepnenkiH-1), koa-
rynsuito (PAI-1), KpOBAHWI TUCK (@HMOTEH3WHOTEH, aHrio-
TeH3uH Il) i y hopmyBaHHi aneTuTy (NenTuH), a Takox TuX,
Lo 3adinatoTb MeTaboniam i dyHkKUito GaraTbox opraHis
i TKaHUH (Ms13K, NediHka, CyauHW, nerewi) [12, 21, 22].

TakMM YMHOM, aaMNo3HY TKaHUHY MOXHa po3rnsaaTtu
AK E€HOOKPUHHWA opraH i YacTUHY iMYHHOI CcuUCTeMM.
Y XMpPOBIN TKaHWHI 3ycTpidyaloTbCs ABa TUNU Makpodaris,
Taki sk M1-makpodparn (siki nepeBaxHO CEKpeTyTb Npu
HasABHOCTI OXMpiHHA OHI-a Ta iHTepnenkiH-6, nocunto-
4n 3ananeHHs) [12, 23], i M2-makpodbaru, Lo CekpeTyoTb
npotmnsananbHi LMTOKIHK [24]. Aanno3Ha TKaHWHa BUKO-
HYyE He TiNbKn YHKLUi0 AeNOHyBaHHA eHepril, a Takox €
Micuem YTBOPeHHs1 dpakTopa, SIKUA MOCUMIOE [ito iHCYy-
niHy [25]. Takoiwo pedoBuHow € OHIM-o, nigsueHa
EKCMpPECis reHa SKOoro Mae MicLue Npy OXUPIHHI K B agu-
NO3HIN TKaHWHI, TaK i B Ms30BIN. | Makpodary, i agmnoumTtn
30aTHi HakonuyyBaTu NinNiguM Ta cekpeTyBaTh LIMTOKIHW.
OpHak, ®HIM-a, yTBOPEHUIA B agunoumTax, Mae rokanbsHy
4ito, ocKinbkun He moxe cekpetyBatucs. PHIM-a 36inbLWwye
€eKCNpecito reHis, 3anyvyeHnx Ao cuHtesy de novo BXK,
i 3HWKYE EKCMpECilo TeHiB, 3any4yeHuWx OO OKUCHEHHS
BXK y neuviHui. Lli ayToKpuHHI Ta napakpuHHi edekTn
OHIM-o BignosigaTe 3a IP. ®HM-a Takox perynioe
€KCMpPECit0 iHLINX aaWnoKiHIB y BGinii agnno3Hin TKaHWHI.
Hanpuknag, BiH 3HWXKYE eKCNpecilo aaumnoHEKTUHY
i 30inbllye ekcnpecio iHTepnekiHy-6, iHLIOro LMTOKIHY,
3any4yeHoro B eHAOKPUHHY pofib. Y HaLLOMY OOCHIOKEHHI
crnocTepiraetbca nigBueHHs piBHa ®HM-o y nnasmi
KPOBi NauieHTiB, WO KOpPEenie 3 HasBHUM LYyKPOBUM
piabetom i oxupiHHam (Big (12,30 %1,9) nr/mn y na-
LieHTIB Mmeplloi rpynu, Yy nauieHTiB Apyroi rpynu Jo
(27,30 + 1,31), i po (31,50 + 1,52) nr/mn y nauieHTiB
TpeTboi rpynu, p < 0,05).

Po3BuTOK 3ananbHUX nNpoueciB 3a AaHUX nartoso-
rYHUX YMOB CYMNpPOBOOXKYETbCA MNapanenbHUM 3poc-
TaHHAM BMICTY UWTOKIHIB — MediaTopiB 3anarneHHs,

The correlation analysis revealed direct correlations
between BMI and glucose concentrations (r = 0.443,
p = 0.016) and the HOMA-IR index (r = 0.415, p = 0.020).
In addition, the correlation analysis showed the presence
of relationships between systolic blood pressure (SBP)
and body weight (r = 0.027, p = 0.021), and between
insulin level and body weight (r = 0.041, p = 0.015),
IR index (HOMA-IR) and weight (r = 0.30, p = 0.026).

Studying the levels of the proinflammatory adipo-
cytokine TNF-q, it was noted that this marker increases
with deterioration of carbohydrate metabolism, and
an increase in body weight and glucose levels correlate
with an increase in the concentration of TNF-a (r = 0.343,
p =0.020; r=0.041, p = 0.013).

Moreover, the plasma concentration of TNF-o varied
from group to group, but statistically significant diffe-
rences were observed between groups 1 and 2 and
groups 1 and 3 ((13.30 = 1.90) and (27.40 * 1.31);
(13.30 £ 2.40) and (31.50 * 1.52), respectively, p < 0.05),
as well as between groups 2 and 3 ((27.40 + 1.31) and
(31.5 £ 1.52), respectively, p < 0.05).

Adipose tissue plays a central role in the metabolism
of carbohydrates and lipids. It consists of adipocytes
and the vascular stromal fraction, which contains macro-
phages, fibroblasts, endothelial cells, and preadipo-
cytes [12], cytokines involved in carbohydrate metabo-
lism (adiponectin, resistin), lipid metabolism (cholesteryl
ester transferring protein, — CETP), inflammation
(TNF-a, interleukin-1), coagulation (PAI-1), blood pre-
ssure (angiotensinogen, angiotensin IlI) and appetite
(leptin), as well as those affecting the metabolism
and function of many organs and tissues (muscles, liver,
blood vessels, lungs) [12, 21, 22].

Thus, adipose tissue can be considered an endo-
crine organ and part of the immune system. Two types
of macrophages are found in adipose tissue, such as M1
macrophages (which predominantly secrete TNF-a
and interleukin-6 in the presence of obesity, increasing
inflammation) [12, 23], and M2 macrophages that sec-
rete anti-inflammatory cytokines [24]. Adipose tissue
performs not only the function of energy storage, but is
also a site of formation of a factor that enhances the
effect of insulin [25]. Such a substance is TNF-a, whose
increased gene expression occurs in obesity both in
adipose tissue and muscle tissue. Both macrophages
and adipocytes are capable of accumulating lipids and
secreting cytokines.

However, TNF-a produced in adipocytes has a local
effect because it cannot be secreted. TNF-a increases
the expression of genes involved in de novo synthesis
of FFAs and decreases the expression of genes involved
in FFA oxidation in the liver. These autocrine and para-
crine effects of TNF-a are responsible for IR. TNF-a also
regulates the expression of other adipokines in white
adipose tissue. For example, it decreases the expression
of adiponectin and increases the expression of inter-
leukin-6, another cytokine involved in endocrine role.
In our study, we observed an increase in the level
of TNF-a in the blood plasma of patients, which correlates
with diabetes mellitus and obesity (from (12.30 £ 1.9) pg/ml
in patients of group1, in patients of group 2to (27.30 £ 1.31),
and to (31.50 = 1.52) pg/ml in patients of group 3, p < 0.05).

The development of inflammatory processes under
these pathological conditions is accompanied by
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3okpema 1 OHM-a, TO4i SAK NEPBUHHUA PO3BUTOK
3ananeHHs NOEAHYETbCA 3 PO3BUTKOM rineprinigemii ta
nopyLueHHsMy1 obmiHy ninigis i ninonpoteigiB KpoB.i, Lo
nigTBepaXyeTbCca | Hawmmmn gaHummn [12]. MNMocuneHHa
naTosioriYHNX npoueciB NpeacTaBneHo NiABULLEHHSIM
KOHLeHTpaLii AocnigXXyBaHOro LIMTOKIHY B Nasmi.

Binomo, wo ®HIM-a cnpuse po3sBuTky IP wnsaxom
iHribyBaHHSA ekcnpecii reHiB, siki € OCHOBHUMW Ons
curHanisadii iHcyniHy Ta audepeHuiaudii agunoumTis.
IP cynpoBogXyeTbcs 30iMblUEHHAM eKkcnpecii B agu-
no3Hin TkaHuHi MPHK reHa O®HIM-a [26]. Y ntoguHn
ekcnpecia reHa ®HIM-o. B agMno3HiA TKaHWHI Kopentoe
3 IMT i T, Togi sk BTpaTa Macu Tina 3Huxye pisHi PHM-a.
Takox, sik 6yno BctaHoBneHo y Framinghan Offspring
Study, piBHi PHIM-o HaTWwe noB’s3aHi 3 IP [27]. Y Hawomy
OOChiIKEHHI NoKasaHo NPAMUI KOPENALINHUIA 3BA30K MiX
KOHLEHTpaUje LbOro LWTOKIHY Ta OCHOBHUMW MOKas-
HUkamu |IP — piBHAMKW [MIOKO3M Ta IiHCYNiHY HaTLie.
MporpecyBaHHsA NOpyLUEHb ByrneBogHOro obmiHy i npuea-
HaHHS OXMPIHHA NPU3BOAUTbL OO0 CTATUCTUYHO AOCTO-
BipPHMX 3MiH piBHEN [MOKO3W HaTwe, iHCYniHy, iHAeKkcy
IP (Tabn. 2). HasBHicTb kopensuii MiX piBHEM LbOro
untokiHy Ta HOMA-IR Bkasye Ha Baxnuy ponb ®HIM-a
y MporpecyBaHHi MOPYLUEHHS YYTNMBOCTI TKaHWUH [0
iHCYMiHY NPU HAsiBHOCTI OXXMPIHHSA.

Bioomo, wWwo ekcnpecia npo3ananbHOro LUTOKIHY
®HMM-o. nigBuwyetbes npu U 2-ro Tuny Ta OXWUPIHHI
Ta Kkopentoe nosutueHo 3 IMT, Wwo y3rogxyeTtbca 3 Aa-
HUMKM iHWKX aBTopiB [28, 29] Ta nigTBepgunocs
pesyrnsrataMmy Halloro AocnimkeHHs (Tabn. 2).

a parallel increase in the content of cytokines — inflam-
matory mediators, including TNF-a, while the primary
development of inflammation is combined with the
development of hyperlipidemia and disorders of blood
lipids and lipoproteins metabolism [12], which is confir-
med by our data. The aggravation of pathological
processes is represented by an increase in the concent-
ration of the studied cytokine in plasma.

It is known that TNF-a contributes to the development
of IR by inhibiting the expression of genes that are
essential for insulin signaling and adipocyte differen-
tiation. IR is accompanied by an increase in the expression
of TNF-a gene mRNA in adipose tissue [26]. In humans,
the expression of the TNF-a gene in adipose tissue
correlates with BMI and HI, while weight loss reduces
TNF-a. levels. Also, as found in the Framinghan
Offspring Study, fasting levels of TNF-o. are associated
with IR [27]. Our study shows a direct correlation bet-
ween the concentration of this cytokine and the main
indicators of IR-fasting glucose and insulin levels.
The progression of carbohydrate metabolism disorders
and the onset of obesity leads to statistically significant
changes in fasting glucose, insulin, and IR index
(Table 2). The presence of a correlation between the level
of this cytokine and HOMA-IR indicates an important
role of TNF-a in the progression of impaired tissue
sensitivity to insulin in the presence of obesity.

It is known that the expression of the proinflammatory
cytokine TNF-a increases in type 2 diabetes and
obesity and correlates positively with BMI, which is
consistent with the data of other authors [28, 29] and
was confirmed by the results of our study (Table 2).

Tabnuusa 2. [Noka3Hukn ByrneBogHOro obmiHy i nposananbHoro agunoumTokiHy ®HIM-a B obCTexeHnx rpynax nauieHTis
Table 2. Indicators of carbohydrate metabolism and proinflammatory adipocytokine TNF-a in the examined groups of patients

I'pyna 1/ Group1 I'pyna 2 / Group 2 Ipyna 3 / Group 3
MokasHuk X/ HTN FX+LUA 2-ro Tuny X+ 2-ro Tuny+oXupiHHS "
Indicator HTN-+type 2DM HTN+type 2DM+Obesity P
n=25 n =35 n=233
[Mioko3a HaTwe, MMonb/MI 520 + 0.70 7,30 £ 0,40 7,60 + 0,60 1-2,
Fasting glucose, mmol/mL S p* < 0,05 p* < 0,05 1-3
IHcyniH, MknOa/mn 20,10 £ 5,50 24,30 + 3,50 1-2,
Insulin, pU/ml 10,20 £ 1,60 o* < 0,05 p* < 0,05 1-3
Inaekc HOMA-IR 3050 6,50 + 2,10 8‘3,’,0<*01630 1_2'
index HOMA-IR 2,30+0,50 b* < 0.05 p*<0,05 -3,
’ p** < 0,05 2-3
®HM-a, nr/mMn 27,30 £ 1,31 31’?0 1,52 -2,
TNF-q, pg/ml 13,30 = 1,90 0* < 0,05 p* < 0,05 1-3,
’ ’ p** < 0,05 2-3
lMpumimku:

p* — AOCTOBIPHICTb BiAMIHHOCTEW MOPIBHSAHO 3 NEPLLOKO IPYoto;

p** — AOCTOBIPHICTb BiAMIHHOCTEW MK APYrOl0 Ta TPETHOI PYMoto.

Note:

p* — is the level of statistical significance of differences compared to the first group;
p** —is the level of statistical significance of differences between the second group and the third one.

CyavHHUI eHpoTenin € opHieo 3 miweHern PHM-a.
Matoun 3gaTHicTb iHAYKYBaTM anonTo3 eHOoTeniouuTis,
@HIM-0. cnpuynHsie reHepanisauito B KNiTUHHIA MeMOpaHi
aKTMBHUX (OOPM KMCHIO (Cynepokcua-pagukanis), a Takox
NO; BnnuBae Ha eHOOTENiN, MNOCUITIOIYM EKCMpecito

Vascular endothelium is one of the targets of TNF-a.
Having the ability to induce endothelial cell apoptosis,
TNF-a. causes the generation of reactive oxygen
species (superoxide radicals) and NO in the cell memb-
rane; affects the endothelium by increasing the expre-

Monekyn apresii; aktupye Makpodparn, HemnTpodinu  ssion of adhesion molecules; activates macrophages,
Ta iHWi npouecw. neutrophils, and other processes.
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[Mpn OXUPiHHI MiKpOCYOMHU 3 BicLEepanbHOro Xupy
€ BaXNMBUM JKEpPenom HuabkogudepeHuinoBaHoro 3a-
naneHHs (PHM-o) Ta oKcuaaTMBHOIO CTpecy, ki pasom
3 epMBacKyNAPHOI XMPOBOK TKaHWHO 6e3nocepeaHbo
CNpUsAOTb CYOUHHUM 3MiHaM, PO3BUTKY Ta NMPUCKOPEHHI0
aTepoTpOMBOTUYHOrO NpoLecy B CyAMHAxX Npu LbOMY
KniHiyHomMy ctaHi [30, 31]. Kpim Toro, 3ananeHHs Xupo-
BOI TKaHWHMW, BiogocTynHicTb okcuay asoTy, IP Ta okuc-
HEeHi ninonpoTeiHM HU3bKOI LWiIbHOCTIi € OCHOBHMMM
dakTopamu, o 6epyTb y4acTb Y AMCHYHKLIT eHaoTenio
npw OXuMpiHHI [32].

®HIM-o iHribye rnioko3o-iHOYKOBaHY CeKpeLilo iHCy-
niny in vitro, MOXNMBO, 4epe3 CWHTE3 oKcuay asoTy,
AKUA Moxe nowkomxysaty naHutorn AHK iHcyniny [12].
IMOBIpHO, NPV OXMPiIHHI CcyauHHa AUCKYHKLIA pPo3BK-
BaETbCA 3aJ0Bro [0 SIBHWX MOPYLUEHb BYrIEBOOAHOIO
06MiHy, WO CBiAYMTbL NMPO BaXIMBICTb PaHHbOTO BUSIB-
neHHs IP gk dhakTopa pu3nky eHgoTenianbHOT ANChyHKUT.

IMig BNNMBOM KOMMNIEKCY XapaKTepHUX AN CUHOPOMY
IP ropmoHanbHO-MeTaboniyHKX i reMognHaMiYHUX Nopy-
WeHb (YHKUiA eHOoTenito 3a3Hae CcKragHWxX 3MiH, Lo
3peLuTol0 NPU3BOANTb A0 NepeBaXkaHHs! Ba3OKOHCTPUKLII
Ta CTBOPKE NEepesyMOBM ANS BUHUKHEHHS i LUBUOKOIO
NporpecyBaHHsi CEpPLEBO-CYANHHNX 3axBoptoBaHb. EHAO-
TenianbHa AUCKYHKUIS € HapikHUM kameHem 6GaraTbox
OMUCKYCiN, OCKINbKM BOHa pO3rMSAaETbCA SK iHiuiaTop
NporpecyBaHHsi CepLeBO-CYAUHHUX 3axBOploBaHb Npwu
OXMPIHHI — KNiTUHW eHOoTenito pearyTb Ha iMyHHe
3ananeHHs i ctumynsuito ®HMM-o, MOHOUUTApHOrO Xemo-
atpaktaHTHoro 6inka-1 (MCP-1). OctaHHa onucyeTbcs
K aKkTMBauiss Momnekyn agresii, WO npu3BoauUTbL A0
nponidepadii i TpaHcmirpauii nemkouuTie Ta cnpusie
nigBuLLEHHIO X aTeporeHHoro i TpomMboemMbGoniYHOro
noteHuianise [33].

OTtxe, cekpeuin ®PHIM-a, Wwo 3pocTae npu 36inNbLUEHHI
Macw Tina, TiCHO noBsi3aHa 3 aAuUMoO3HOK TKaHWHO, KA,
B CBOK 4epry, 3anyckae npoaTeporeHHi 3miHu. 3part-
HicTb ®HIM-o nopywyBaTM YyTNUBICTb TKAGHUH OO iHCY-
niHy, 6e3cyMHiBHO, NOTpiGHO GpaTu A0 yBaru Npu ouiHUi
MeXaHi3MiB BUHWUKHEHHS Ta nporpecyBaHHs |IP.

BUCHOBKHU

JocnigXeHHs nNpooeMOHCTpyBano, LWO HasiBHICTb
OXWUPIHHA OOTSDKYE MOPYLUEHHSI BYIMEBOAHOIO OOMIHY,
piBHi AT.

BcTtaHoBNEeHO B3aeMO3BSA30K 30iMblLUEHHS KOHLIEHT-
pauii ®HIM-o. 3 HasABHICTIO OXWPIHHA | 3 MOTiPLWEHHAM
MOKasHWKiB BYrNeBOAHOro 0OMiHy (piBHi rMoKO3n, iHCYMiHY,
iHgekc HOMA-IR).
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In obesity, visceral fat microvessels are an important
source of low-grade inflammation (TNF-a) and oxidative
stress, which, together with perivascular adipose tissue,
directly contribute to vascular changes, promoting the
development and acceleration of the atherothrombotic
process in the vessels in this clinical condition [30, 31].
In addition, adipose tissue inflammation, nitric oxide
bioavailability, IR, and oxidized low-density lipoprotein
are the main factors involved in endothelial dysfunc-
tion in obesity [32].

TNF-o inhibits glucose-induced insulin secretion
in vitro, possibly through the synthesis of nitric oxide,
which can damage insulin DNA strands [12]. It is likely
that in obesity, vascular dysfunction develops long before
obvious disorders of carbohydrate metabolism, which
indicates the importance of early detection of IR as
a risk factor for endothelial dysfunction.

Under the influence of a complex of hormonal,
metabolic and hemodynamic disorders characteristic
of the IR syndrome, endothelial function undergoes
complex changes, which ultimately leads to the preva-
lence of vasoconstriction and creates prerequisites for the
onset and rapid progression of cardiovascular diseases.
Endothelial dysfunction is the cornerstone of many dis-
cussions, as it is considered to be the initiator of cardio-
vascular disease progression in obesity — endothelial
cells respond to immune inflammation and and TNF-o
stimulation, monocyte chemoattractant protein-1 (MCP-1).
The latter is described as the activation of adhesion
molecules, which leads to the proliferation and trans-
migration of leukocytes and contributes to the increase
of their atherogenic and thromboembolic potential [33].

Thus, the secretion of TNF-a, which increases with
weight gain, is closely related to adipose tissue, which,
in turn, triggers proatherogenic changes. The ability of
TNF-a to impair tissue sensitivity to insulin should
undoubtedly be taken into account when assessing
the mechanisms of onset and progression of IR.

CONCLUSIONS

The study demonstrated that obesity aggravates
carbohydrate metabolism and blood pressure levels.

An increase in the concentration of TNF-a with
the presence of obesity and with deterioration of carbo-
hydrate metabolism (glucose, insulin, HOMA-IR index)
was found.
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Prospects for further research

Further research in this area, study of other inflammatory
factors and newer adipose tissue hormones, concomitant
metabolic changes associated with obesity, and IR will allow us
to study in depth the pathogenesis of hormonal and metabolic
disorders in patients with HTN, type 2 DM combined with
obesity, to more accurately predict the increase in cardiovas-
cular risk and to develop more precise and timely treatment
and prevention measures.
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KAlo4oBi cAoBa: PE3IOME

ibpunsuis nepencepab, Tpomboembo-  AkTyanbHicTb. HasBHicTb y nauieHTiB ¢ibpunsuii nepeacepgp (®r1) nos’asaHa
NiYHi  yCcKnagHeHHs,, aHTUKoarynsHTHa 3 MOABIVHUM MiABULLEHHAM PU3NKY CMEPTHOCTI Big4 YCiX npuuiuH. Lle 3ymoBneHo
Tepanis. He nuwe camoto DI, a i koMopbigHO naTonorieto i ycknagHEeHHSIMU AaHoT apuTMii.
HarBaxnueilumm nNpeavkTopoM BUCOKOI CMEpPTHOCTI cepen  nauieHTiB i3 @I
€ iHcynbTw, ski y 5-6 pasiB YacTiwe BWHUKAKTb MPU LUbOMY MOPYLUEHHI PUTMY, HiXK
Npu CYHYCOBOMY PUTMi.

Meta po6oTu — aHani3 kniHiyHoro Bunagky nauieHTkn 3 ® Ha doHi apTepianbHOi
Mapmum’sHosa Jlapuca OnekciieHa rinepTeHsii AN 3'ACyBaHHS OLUHKW edeKTUBHOCTI oBpaHoi Tepanii Ta po3pobku
XapKiBCbKWA HaLjoHanbHUI YHIBEPCUTET  pekomeHaaLiit WOAO iHQMBigQyanbHoro nigxoady A0 NikyBaHHSA TakMX NaLieHTiB.

imeHi B.H. KapasiHa MiHicTepcTBa OCBiT  Marepianu Ta meToau. MpefcTaBreHa iCTOpis 3aXBOPIOBAHHS XiHKM 79 poOkKiB, sika
i Hayku YkpaiHu, kadenpa BHYTPILIHBOT  3pepHynack 3i ckapramu Ha FONMoOBHUI Binb, crnabkicTb, nepiogWyHe HepUTMiuHe

AAfl KOpEeCnOoHAEHLI:

MeaNLHIA; cepuebuTTs. BeTanosneHo aiarHo3 nmocTiiHoi @I i nokasaHo noganbluwii ii nepe6ir
MavigaH Ceoboauw, 6ya. 4, m. Xapkis, i yCKnagHeHHsI.

YkpaiHa, 61022; Pe3ynbtat Ta ix o6roBopeHHsi. OnucaHo KniHiYHWA BUNaAokK i3 Brneplue AiarHoc-
e-mail: |. martimyanova@karazin.ua ToBaHoto Pl Ha coHi apTepianbHoOi rinepTeHsii 3 cepueBolo HepocTaTHicTblo (CH)

3i 30epexeHoto ppakuielo BuKMAY, WO YCKNagHWnach MHOXMHHOKW Tpomboembo-

© Mapmum’sHosa J1.0., KameHcbka E.[1.,  pigio (iueMiyHUM iHCYNTOM i rocTpUM TPOMBO30OM NpaBoi MNeYoBoi apTepii.

Bynuea A.O., Cepdrok K.O., 2024 BucCHOBKM. [liarHOCTMKa Ta CUCTEMATUYHUIA CKPWHIHF @1, a TaKoX CBOeYacHe
OLiHIOBaHHS PU3NKY PO3BWUTKY IHCYMNbTY, MaloTb HaA3BUYaNHO BaXNMBE 3HAYEHHS
Ons NPOrHo3y MTTS NauieHTiB, 0cOb6NMMBO y cTaplumx BiKOBWMX rpynax. Ha cborogHi
nikyBaHHs ®l1 noBuHHO rpyHTyBaTUch Ha nigxodi CARE, wo Bkntovae 060B’si3KOBI
KOMMNoHeHTH Tepanii: C — comorbidities — komopbigHicTe Ta ynpasniHHSA chakTopamm
pu3uky; A — avoid — 3anobiraHHsi iHCynbTy Ta TpoMbGoembonii; R — rate and rhythm
control — 3MeHLIEHHs1 CUMNTOMIB LLAISIXOM KOHTPOMIO YacToTtu i putmy; E — evaluation —
OuUiHKa Ta NOBTOPHa AuHaMiyHa ouiHka. Kro4voBMW MOMEHT Yy BedeHHi nauieHTiB
3 @I — gocarTM BUCOKOI CXMUMbHOCTI NauieHTiB A0 MPU3HAYEHOrO FiKyBaHHS.
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ABSTRACT

Background. The presence of atrial fibrillation (AF) in patients is associated with
a twofold increased risk of all-cause mortality. This is caused not only by fibrillation itself,
but also to comorbid pathology and complications of this arrhythmia. Stroke is the most
important predictor of high mortality among patients with AF, which occurs 5-6 times
more often than with sinus rhythm.

Purpose — analysis of a clinical case of a patient with AF on the background of arterial
hypertension to clarify the assessment of the effectiveness of the selected therapy and
develop recommendations for an individual approach to the treatment of such patients.
Materials and Methods. The clinical case of a 79-year-old woman who had complains
of headache, weakness, and periodic irregular heartbeat. She was diagnosed with
permanent AF where are shown her further course and complications.

Results. A clinical case with newly diagnosed AF on the background of arterial hyper-
tension with HF with preserved ejection fraction, complicated by multiple thromboem-
bolism (ischemic stroke and acute thrombosis of the right brachial artery) is described.

Conclusions. Diagnosis and systematic screening of AF, as well as timely assessment
of stroke risk, are of paramount importance for the prognosis of patients, especially
in older age groups.

Today, the treatment of AF should be based on the CARE algorithm, which includes
main components of therapy: C — comorbidities and risk factor management;
A — avoid — prevention of stroke and thromboembolism; R — rate and rhythm
control — reduction of symptoms by controlling rate and rhythm; E — evaluation
and repeated dynamic evaluation. A key point in the management of patients with AF
is to achieve high patient adherence to the prescribed treatment.

Martymianova LO, Kamenska EP, Bulyha AO, Serdyuk KO. Atrial fibrillation with thrombotic complications.
Justification of the diagnosis and treatment regimen according to evidence-based medicine (clinical case).

The Journal

of V.N. Karazin Kharkiv National

University. Series Medicine. 2024;32(4(51)):571-583.

DOI: https://doi.org/10.26565/2313-6693-2024-51-11

BCTYN

®i6punsuis nepencepab (P) — ue HanowmpeHiwa
TaxiapuTMmis, WO XapakTepusyeTbCHd HEKOOPAUHOBaHO
aKTUBHICTIO Nepeacepdb 3 NOpYLUEHHSAM TXHbOI MeXaHiy-
Hoi dpyHkuUii [1, 2]. Ha cborogHi BUSABNEHHS i NikyBaHHA
CYNyTHIX 3axBoptoBaHb i hakTopis puanky Pl e novartko-
BMM Ta OCHOBHWM 3aBOaHHAM BEAEHHS MaUiEHTIB i Mae
BUpILLIANbHE 3HaYeHHs B edpekTMBHOCTI NikyBaHHA ®I1 [1, 3].

OpnHuM i3 OCHOBHUX ycknagHeHHam Ol e nigsuweHun
pu3uk TpombBoeMbonivyHMX ycknagHeHb. [pu UboMy siK
iHCynbT, Tak i cuctemHi emGonii npn @I, mawTb oaHa-
KOBUIA MexaHi3aM pOo3BWUTKY — Mirpauiss TpomOy 3 niBoro
nepeacepas o Mosky (90-95% embonin) um iHWKX
opraHiB. ToMy HaCTynHWIA KPOK MiCrsi BCTAHOBIEHHS
AiarHo3y — YHUKHEHHS1 LUMX TPOMOOTMYHMX YCKNagHEeHb
i NnepeBaxHo 3 aHTMKoarynsHTamu [4, 5].

[na BCTaHOBNEHHS KNiHIYHOrO AiarHo3y po3pi3HATb
Aekinbka knacudikauin ®r [1, 2, 5] (tabn. 1, 2).

AiarHocTuka

[iarHo3 BcTaHoBnOTE 3a AaHumu EKI y craHi
cnokoto. OcHoBHVMMK o3Hakamu DI Ha EKI € BigcyT-
HicTb 3ybus P, peecTpauis 3amicTb Hboro f XxBunb;

pi3Hi R-R iHTepBanu.

INTRODUCTION

Atrial fibrillation (AF) is the most common tachy-
arrhythmia and is characterized by uncoordinated atrial
activity with impaired mechanical function [1, 2]. Today,
identification and treatment of comorbidities and risk
factors for AF is the initial and primary task of patient
management and is crucial for the effectiveness of
their AF treatment [1, 3].

One of the main complications of AF is the increased
risk of thromboembolic complications. At the same time,
both stroke and systemic embolism in AF have the
same mechanism of development involving migration
of a thrombus from the left atrium to the brain (90-95%
of emboli) or other organs. Therefore, the next step after
establishing the diagnosis is avoiding these thrombotic
complications with anticoagulants [4, 5].

There are several classifications of AF for clinical
diagnosis [1, 2, 5] (Table 1, 2).

Diagnostics
The diagnosis is established based on resting
ECG data. The main signs of AF on the ECG are the
absence of a P wave, registration of waves instead;
different R-R intervals.

Bunagok i3 npakTukun
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MoBHUIM nnaH obcTexeHHA nauieHTiB 3 ®I1 HagaHo
y Tabnuui 3 [4].

A complete examination plan for patients with AF
is given in Table 3 [4].

Ta6nuua 1. Knacudikauis dibpunsuii nepeacepab 3a hopMot0 i YaCTOTOH LLTYHOYKOBMX CKOPOYEHb
Table 1. Classification of atrial fibrillation by shape and ventricular heart rate

®dopwma / Form

MosicHeHHs1 / Explanation

BnepLlue giarHocToBaHa

®I1, ska He Byna fiarHocToBaHa paHille

First diagnosed AF AF that has not been diagnosed previously

0 ®r1, AKka NPUNNHAETBLCSA CMOHTAHHO MPOTAroM 7 AHiB, abo 3a 4OMOMOro BTPYYaHHS.
apoxcusmarnsHa BinbLUiCTb NapOKCM3MIB TPUBAE MeHLLe 48 roauH

Paroxysmal

AF that stops spontaneously within 7 days or with intervention. Most paroxysms last less than 48 hours.

MepcucTtytoya / Crintka

Enizogn ®r1, aki He NPUNMHAIOTLCA CaMOCTINHO. 7 AHIB € MeXelo ANs BUSHAYeHHs
nepcuctytoyoi/cTirkoi PI1. TpuBana nepcuctytoya/cTiika yMOBHO BM3Ha4aeTbes sk 6eanepepsHa ®rl
TpUBanicTio LWoHalMeHLwe 12 mic., ane KOHTPONb PUTMY BCE LLe € BapiaHTOM MiKyBaHHS B OKPEMUX
nauieHTiB, WO Bigpi3Hse Ti Big nocTiiHoi ®I1

Persistent

AF episodes that don’t resolve on their own. This type of AF is continuous for more than 7 days.
Long-term persistent AF is conventionally defined as continuous AF of at least 12 months duration,
but rhythm control is still a treatment option in selected patients, distinguishing it from permanent AF

@I, npwm K He NNaHyTbLCA NodanbLui cnpobu BiGHOBNEHHSI CUHYCOBOIO PUTMY, MiCAsi CRiflbHOrO
PiLLEHHS MiX NauieHToM i nikapeMm (BiGHOBMEHHS CUHYCOBOIO PUTMY € HeedeKTUBHUM abo HeaouUinbHUM)

MNocTinHa
Permanent

AF which is refractory to cardioversion (no further attempts to restore sinus rhythm are planned)
after the decision has been made between the patient and doctor to stop further attempts to convert
to normal sinus rhythm (restoration is ineffective or inappropriate)

Bpagwncucroniyna @M — YLC meHwe 60 ya/xs.

Bradysystolic AF — ventricular rate less
than 60 beats/min.

&M 3a YLWIC

Ventricular heart rate YLIC 60—-110 ya/xs.

EycucTonivyHa (HopmocucTonivHa) O —

Eusystolic (normosystolic) AF —
ventricular rate 60—110 beats/min.

TaxicuctoniyHa @I — YLWC 6Ginbwe 110 ya/xs.

Tachysystolic AF — ventricular rate more
than 110 beats/min.

Tabnuus 2. Knacu ®I1 3anexHo Big BupasHocTi cumntomiB 3a EHRA (European Heart Rhythm Association)
Table 2. AF classes depending on the severity of symptoms according to EHRA (European Heart Rhythm Association)

Knac EHRA / EHRA class MosicHeHHs / Explanation
BigcyTHicTb cumnTomis

EHRAI
No symptoms

EHRA I HopmarnbHa WwoaeHHa akTMBHICTb, Ha SIKy HE BMIIMBAOTb CUMMNTOMMU, NOB’s3aHi 3 O

a

Mild symptoms; normal daily activity not affected by AF-related symptoms

EHRA Il b CumnTomu, nos’sizaHi 3 ®I1, He BNNMBaOTb Ha LWOAEHHY aKTUBHICTb, ane CUMMNTOMMU TypOytoTh nauieHTa
Symptoms associated with AF don't affect daytime activity, but patient is concerned about symptoms

EHRAI HopmanbHa LWoaeHHa aKTVBHICTb, Ha SKY BMNVMBAaOTbL CUMNTOMMU, NOB’s3aHi 3 1
Severe symptoms; normal daily activitiy affected by AF-related symptoms
3BMYaliHa Wo[eHHa akTUBHICTb MPUNUHEHa

EHRA IV - - - —
Disabling symptoms; normal daily activity has stopped

ANiKyBaQHHS Treatment

€Bponencbkum TOBapucTBOM Kapgionoris 2024 p.
Ta Acouiauieto kapgionorie YkpaiHn 2024 p. npunHsata
cTparteria nikysaHHsa ®I1 3a nigxogom CARE [1].

C — comorbidities — koMop6igHicTb Ta ynpaBniHHA
chakTOpamu pusnky

Lia crtpateria nikysaHHa O[T Bknoyae BNAuMB Ha
MHOXMWHHI bakTopn BUMHMKHEHHA DI Big Mogmdikauii
cnocoby XuTTs, i34HOr0 HaBaHTaXEHHsI, 6OpOTLON 3i
WKIAMMBUMKU 3BUYKAMW, OXMUPIHHAM Ta iH. 4O NiKyBaHHA
OCHOBHOTO (OCHOBHWX) 3axBOPIOBAHHS, LIO MNPU3BENO
00 apuTMii.

The European Society of Cardiology 2024 and the
Ukrainian Cardiology Association 2024 adopted a strategy
for the treatment of AF according to the CARE algorithm [1].

C - comorbidities — comorbidity and risk factor
management

This strategy for the treatment of AF includes the
impact on multiple factors of the occurrence of AF from
lifestyle modification, physical activity, combating
bad habits, obesity, etc. to the treatment of the underlying
disease(s) that led to the arrhythmia.
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Tabnuusa 3. MeTtoan ob6ecTexeHHs nauieHTiB 3 dibpunsuieto nepeacepab
Table 3. Methods of examining patients with atrial fibrillation

O608B’a3koBi gocnigxeHHs / Main examination methods

Hopnatkosi aocnigxeHHs / Additional examination methods

BunaHaveHHs ckapr Ta aHaMHesy
Definition of complaints and history

EnekTtpodisionoriyHi gocnigKeHHs
Electrophysiological studies

Kniniynun ornsag / Clinical examination

YepescTpaBoxigHa ExoKI
Transesophageal echocardiography

BumiptoBaHHsa AT / BP measurement

PeHTreHorpadis opraHiB rpyaHoi KniTku
Chest Radiography

Na6opatopHe obcTexeHHs / Laboratory examination:

Mapkepu 3ananbHOro npouecy B Miokapgi
Markers of inflammatory process in the myocardium

3aranbHi aHani3u KpoBi i ceui,
complete blood count and urine tests,

AnAT, AcAT, 6inipy6iH, / ALT, AST, bilirubin,

KpeaTuHiH kpoBi, / blood creatinine,

3aranbHuin XC i ninigorpama,
total cholesterol and lipid profile,

rmnoKo3a kposi, / blood glucose,

npu @I, Wo BMHMKNA Bhneplle — FOPMOHW LUTOMOAiIGHOI
3anosu Ta rinogisa (T3, T4, TTI),

in case of first-time AF — thyroid and pituitary hormones
(T3, T4, TSH),

koarynorpama, MHB, A4TY
coagulogram, INR (International Normalized Ratio), activated
partial thromboplastin time,

EKI B 12 BinBeaeHHsx / 12-lead ECG

ExoKI" / EchoCG

Mpo6a 3 Pi3NYHNM HaBaHTaXEHHSM (3@ NMOKa3aHHAMM)
Exercise test (as indicated)

[o6oBuii MmoHiTopuHr EKI
24-hour ECG monitoring

PekomeHnpauii €TK 2024 p. wopo cnocoby xutTs,
Kopekuisi dakTopiB pu3UKy Ta NiKyBaHHS CYMyTHiX
3axBoptoBaHb y nauieHTiB 3 Pl BkntoyaoTb:

— BUSIBINIEHHSI Ta BeAeHHs haKTopiB pM3nKy Ta cynyT-
HiX 3axXBOpIOBaHb € HEBiO'EMHOK YaCTMHOW MNiKyBaHHA
xBopux 3 @1 (knac/piBeHb Joka30BoCTi |A);

— nauieHTam 3 Al Ta 3 0BCTPYKTMBHUM anHOE CHY
peKkoMeHO0BaHO NPOBEAEHHS OMOPTYHICTUYHOIO CKpU-
HiHry ®I1 (knac/piBeHb gokasoBocTi IA);

— ana npodinaktnkn @1 y 3aranbHin  nonynsauii
peKkoMeHOOoBaHO MiATPMMYBATU ONTUMArnbHWUA  apTepi-
anbHWUIA TUCK i3 3acTocyBaHHAM iHribiTopis AIN® abo BPA,
SIK Tepanii nepLuoi niHii (knac/piBeHb gokasosocTi IA);

— naujeHTtam i3 @1 i3 CH Ta nopywweHHsam ®B nisoro
LWMYHOYKa pPEeKOMEHJOBaHO BiAnoBigHE MeauKameH-
To3He nikyBaHHA CH, wo6 3meHwunTn cumntomun Tta/abo
rocnitTanizauito 3 CH agns 3anoGiraHHs peuuamsy @I
(knac/piBeHb gokasosoctTi |IB);

— iHribiTopn HaTpin3anexHoro KoTpaHcrnopTepa rnto-
KO3K 2-ro Tuny pekomeHAoBaHo nauieHTam i3 &1 i CH
He3anexHo Big ®B niBoro wwnyHouka, Wo6 3MeHLWMUTH
pu3vK rocnitanisauii i cepueBO-CyAWHHOI  CMepTi
(knac/piBeHb gokasoBoctTi IIA);

— emeKTUBHUIA [MiKEMIYHUIA KOHTPOMb PEKOMeHOy-
€TbCS SIK YaCTMHA KOMMIIEKCHOIO ynpaBniHHA dhakTopamu
pu3uKy B ocib 3 LykpoBum aiabetom i @I, wo6 3ameHWnTH
TSKKICTb, peunameu Ta nporpecyBaHHa ®I1 (knac/piBeHb
pokasosocTi IC).

The ETC 2024 recommendations on lifestyle, risk
factor modification, and treatment of comorbidities
in patients with AF include:

— identification and management of risk factors and
comorbidities is an integral part of the management of
patients with AF (evidence class/level I1A);

— opportunistic screening for AF is recommended
for patients with hypertension and obstructive sleep
apnea (evidence class/level IA);

— for the prevention of AF in the general population,
it is recommended to maintain optimal blood pressure
with the use of ACE inhibitors or ARBs as first-line therapy
(evidence class/level IA);

— in patients with AF with HF and impaired left
ventricular EF, appropriate medical treatment for HF
is recommended to reduce symptoms and/or hospitali-
zation for HF and prevent recurrence of AF (evidence
class/level 11V);

— sodium-dependent glucose cotransporter type 2
inhibitors are recommended in patients with AF and HF
regardless of left ventricular EF to reduce the risk of
hospitalization and cardiovascular death (evidence
class/level ll1A);

— effective glycemic control is recommended as part
of comprehensive risk factor management in individuals
with diabetes and AF to reduce the burden, recurrence,
and progression of AF (evidence class/level IS).
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A-avoid-3anob6iraHHs iHcynbTy Ta TpOM60embonii

IHCynsT €  HanyacTiwuMm  ycknagHeHHam  Orl.
®ibpunsuia nepeacepob y 5 pasiB nigBuvllye pusnk
iHCYNbBTY | € MOro MPUYMHO MawvXe Yy TPETUHWN BUNaaKiB.

AHTUKOArynsHTHy Tepanito (BNPOZOBX HE MeHLe
4 TwkHIB) npu3Ha4aloTb nepen KapaioBepciew npu
nepcuctytodin ® 3 TpuBanicTio Napokcuamy [AoBLUe
24 rogvH i nicns BIAHOBMEHHS CUMHYCOBOMO pUTMY
(BnpogoBx He MeHLwe 3 TWxHIB). Mpwu iHWKX popmax DI
AHTUKOArynsiHTHy Tepanito peKoMeHAylTb, SKLO PU3NK
TpombGoembonin 3a wkanoto CHA2-DS2-VA ctaHoBUTb
1 6an i 06oB’A3kOBO MpuU3HaYalTb — konu 2 i Ginblue
6anis (Tabn. 4).

A — avoid — prevention of stroke and thromboembolism
Stroke is the most common complication of AF.
Atrial fibrillation increases the risk of stroke by 5 times
and is the cause of stroke in almost a third of cases.
Anticoagulant therapy (for at least 4 weeks) is
prescribed before cardioversion in persistent AF with
paroxysmal duration longer than 24 hours and after
restoration of sinus rhythm (for at least 3 weeks). In other
forms of AF, anticoagulant therapy is recommended
if the risk of thromboembolism according to the
CHA2-DS2-VA scale is 1 point and is necessarily
prescribed when it is 2 or more points (Table 4).

Ta6nuus 4. Pusuk Tpomb6oembonin npu ¢ 3a wkanoto CHA2DS2-VA
Table 4. Risk of thromboembolism in AF according to the CHA2DS2-VA scale

CHA2-DS2-VA

Bu3HayeHHs Ta komeHTapi / Definitions and comments

Banu
Points

XCH. Cumntomu Ta o3Hakn CH (He 3anexHo Big dpakLii NiBOro LWAyHOYKa, BKIIOYAYN 3HIDKEHY,
NOMIPHO 3HWXeHY i 36epexeHy ®B), abo HasBHiCTb 6escumnTomHoT B MeHLwe 40%

CHF. Symptoms and signs of HF (regardless of left ventricular fraction, including reduced, moderately
reduced, and preserved EF), or the presence of asymptomatic EF less than 40%

FinepToHif. ApTepianbHuii TUCK Y cTaHi cnokoto > 140/90 mm pT. CT. NnpuHaiiMHi ABidi, abo noToyHe

nikyBaHHs. ONTUManbHWM LinboBuii AT, NOB’A3aHWI i3 HANMEHLLMM PU3NKOM CEPO3HUX CepLieBO-
CYAMHHKX nogin, ctaHoBuTb 120—129/70—79 MM pT. CT.

Hypertension. Resting blood pressure > 140/90 mm Hg on at least two occasions, or current treatment.
The optimal target blood pressure associated with the lowest risk of serious cardiovascular events
is 120—129/70-79 mm Hg

Bik > 75 pokiB. Bik € He3anexxHMM YHHMKOM PU3MKY iLUEMIYHOTO iHCYTbTY. BiKOBWI pU3UNK € KOHTUHYYMOM,
ane 3 MipKyBaHb NpakTUYHOCTI 2 6anu HagalTb Ans Biky > 75 pokis

Age > 75 years. Age is an independent risk factor for ischemic stroke. Age-related risk is a continuum,
but for practical reasons, 2 points are given for age > 75 years.

LlykpoBuu gia6et (Tun 1, abo Tun 2), ik BU3HAYEHO Ha CbOrOAHILLHIA AEHb, MPUAHATAMU KPUTEPISIMU,
ab0 nikyBaHHS LlyKPO3HWXKYBasIbHO Teparnieto

Diabetes mellitus (type 1 or type 2), as defined by currently accepted criteria, or treated with
glucose-lowering therapy

MonepepHin iHcynsbT, TIA abo apTtepianbHa Tpomboembonis. MonepeaHs Tpomboembonis NoB’a3aHa
3 PM3VIKOM peLnamnBy, TOMY OLIHIOETbCS Y 2 Banu

Previous stroke, TIA, or arterial thromboembolism. Previous thromboembolism is associated with
a risk of recurrence and is scored as 2 points

3axBoproBaHHsA cyauH. IXC, Bkntoyaroum nonepedHin iHdapkT Miokapaa, CTeHoKapgito, KOPOHapHY
peBackynsipu3saLito B aHaMHesi Ta 3HauHy IXC Ha aHriorpadpii um Bisyanisauii cepusi, abo 3axBoptoBaHHs
nepucepuyHNX CyauH, Yy TOMY YuChi: NepeMixHa KynbraBiCTb, MOMepedHs peBackynsipusalis
3 npusogy CC3, yepesLukipHe abo xipypriuHe BTpy4aHHS Ha YepeBHill aopTi Ta KOMMNIeKCHa aopTanbHa
6nsilwka Ha Bisyanisauii

Vascular disease. CHD, including prior myocardial infarction, angina, history of coronary
revascularization, and significant CHD on angiography or cardiac imaging, or peripheral vascular
disease, including: intermittent claudication, prior revascularization for CVD, percutaneous or surgical

intervention on the abdominal aorta, and complex aortic plague on imaging

A Bik Big 65 oo 74 pokiB / Age 65 to 74 years

1

BignoBigHO [0 OHOBNEHMX pekomeHdauin €Bpo-
nemcbLkoro ToBapucTBa Kapgionoris 2024 p. [1], ana
npodpinakTkn ilemiyHoro iHcyneTy Ta TpomGoembGonii
nauieHTam i3 kniHiyHoto dcopmoto @I i3 nmigBMLWEHUM
pu3MKkom Tpomboembonii pekoMeHOOBaHi nepoparnbHi
aHTukoarynsHtu (MOAK) (knac/piBeHb gokasoBocTi IA).
CHA2DS2-VA 1 6an cnig BBaXaTu MOKa3HUMKOM MiaoBu-
LLIeHOoro pun3uKy TpoMboembonii Ana NPUAHATTS pillEHHA
Npo MoYaToK nepoparnbHOi aHTMKoarynsuji (knac/piBeHb
pokasosocTi liaC). CHA2DS2-VA 2 6anu i BuLle peko-
MEHZOBaHa, SK iHOMKAaTOp NiABULLEHOrO PU3NKy TpOM-
6oembonii AnNA NpUAHATTA pilleHb LWOAO NoYaTKy nepo-
panbHOi aHTukoarynsauii (knac/piBeHb AokasosocTi IC).
MOAK pekomMeHOoOBaHi Takox ycim nauieHtam 3 @I

According to the updated 2024 European Society of
Cardiology guidelines [1], oral anticoagulants (OACs) are
recommended for the prevention of ischemic stroke and
thromboembolism in patients with clinical AF at increased
risk of thromboembolism (class/level of evidence IA).
A CHA2DS2-VA score of 1 should be considered an indi-
cator of increased risk of thromboembolism for the
decision to initiate oral anticoagulation (class/level of
evidence IlaC). A CHA2DS2-VA score of 2 or higher is
recommended as an indicator of increased risk of throm-
boembolism for the decision to initiate oral anticoagula-
tion (class/level of evidence IC). OACs are also recom-
mended for all patients with AF and hypertrophic car-
diomyopathy or cardiac amyloidosis, regardless of
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i rinepTpodivHoto KM, abo aminoigo3om cepus,
He3anexHo Big 6ana CHA2DS2-VA, ana 3anobiraHHsa
iLLeMi4YHOMY iHCYnbTY Ta TPpoMBoembonii.

Mpu BMGOpPiI aHTMKoarynsHTa HeobXxiAHO BpaxoBy-
BaTn eTionorito ®I. [na uboro pospisHATb KrnanaHHy
@I (PlMk) — ibpunsuito nepeacepab Ha TN MEXaHiy-
HUX NPOTe3iB knanaHie i/abo MiTpanbHWIA CTEHO3 | Hekna-
naHHy @I (PrH) — BiACYTHICTb BULLE3ragaHUX NPUYKH.

BignosigHo, npn ®IH pekomeHO4OBaHO Mpu3HavaTn
MOAK (pobiraTpaH, anikcabaH, enokcabaH, puBapo-
kcabaH) i npun @Ik — aHTaroHicTy BiTaMiHy K (BapdapuH).

R - rate and rhythm control — 3meHwWeHHs
CUMMNTOMIB LUNISIXOM KOHTPOJIIO YacTOTH | pUTMy

Llen etan nikyBaHHsa Ol nepenbavae:

1) ouiHKYy CMMNTOMIB, SKOCTi XWUTTA i nobaxaHHs
nawjieHTa;

2) KOHTPOMb YacToTu puTMY (MPW NIArOTOBLI A0 Kap-
niosepcii abo npu nocTinHin O);

3) 3aranbHy cTparterito KOHTPOo PUTMY (BIAHOBMEHHS
CMHYCOBOro puTMy abo aHTuapuTMidyHa Tepanis abo
abnsauis).

Mpu BigHOBNEHHI CWMHycoBOrO puTMY 0OBOB’A3KOBO
BpPaxoBylOTb TPMBamiCTb MapoKCU3My. FAKLIO MapoKCU3M
MeHwe 24 rogvH — BIQHOBIMEHHS MNPOBOAATb HEramHo,
6e3 nonepenHbOi aHTUKoarynsHTHOI Tepanii. Mpu napo-
Kcu3aMmi goBwe 24 roguH abo nauieHT He 3Hae, SK
JoBro TpuBae aputmis (npuimaemo ®I1, sk Taky, Lo
TpuBae Ginblie 24 roavH), € pU3nK YTBOPEHHSA TPOMOY
y niBoMmy nepeacepgi i ToMmy o60B’A3KOBO Mpu3HayalTb
aHTUKOarynaHTHy Tepanito Ha 4 TWXHI 3 noganbLuol
NaHOBOK KapaioBepcieto.

Ha nepiog nigrotoBkn 4O BiAHOBMEHHS CUHYCOBOrO
putmy (CP) npusHadaioTb aHTuapuTMidHi npenapaTu
ANt KOHTPOIIO YaCTOTYH LUMYHOYKOBUX ckopodeHb (HLLC):
y nadieHtiB 3 ®I 3 ®B = 40% B AkocTi npenapartiB nep-
woro BMOOpYy pekomeHOoBaHi GeTa-bGrnokatopu, AWNTI-
asem abo Bepanamin (IB); y nauieHTis 3 @ 3 PB < 40% —
6eTa-6nokatopu Ta/abo gUrokcuH (knac/piBeHb LoOKa3o-
BocTi IB); nig yac BariTHoCTi — cenekTnBHi 6eTa-bnokatopu
(knac/piBeHb gokasooctTi IC).

MocTinHa ibpunsauis nepencepaob NoTpebye KOHT-
pornto YLWIC: meHwe 80 ya./xB y cnokoi i 90-110 ya./xs
npu NOMIPHOMY HaBaHTaXeHHi — CTpaTeris >KOPCTKOro
KoHTponto; abo YLWIC meHwe 110 ya./xB y cnokoi —
cTpaTterisi THy4KOro KOHTPOItO.

Kputepii koHTponto YLWIC y xBopux 3 MOCTiiHO
dopmoto Gibpunsuii nepeacepas:

— cepegHs YLIC y cnokoi He nepesuwye 80-90 ya./xs;

— cepeaHs YLWC nig yac cybmakcMMansHOro HaBaH-
TaXkeHHsi He nepeswuLlye 120 ya./xs;

— cepegHbopoboBa YLUIC He noBuHHa nepeBuLLy-
BaTh 80 ya./xB, @ TakoX He NOBUHHO ByTK eni3ofis, konu
npotsarom 1 rogunun cepegHsa YLLC nepesuwye 100 ya./xs
3a AaHumm foboBoro MoHiTopyBaHHs EKI.

E - evaluation — ouiHka Ta noBTOpHa AMHaMiYHa
OLliHKa

XBopi MatoTb NnepebyBaTu Ha gucnaHcepHOMy cnocTe-
peXeHHi 3a Micuem npoxmBaHHsA. O6OB’'sI3KOBE LLIOPIYHE
0BCTEXEHHS, MPU HEOOXIAHOCTI — OBCTEXEHHS 1 KOPEKLLis
Tepanii YacTiwe Hix 1 pa3 Ha pik.

YciMm ocobam cTtaplue 65 pokiB Ans paHHbLOro BUSIB-
neHHs @I nig 4Yac 3BepHeEHHA 0O Meau4vHoro 3aknagy

CHA2DS2-VA score, to prevent ischemic stroke and
thromboembolism.

When choosing an anticoagulant, it is necessary
to include the etiology of AF. For this, a distinction
is made between valvular AF (AFv) — atrial fibrillation
on the background of mechanical valve prostheses
and/or mitral stenosis and non-valvular AF (AFn) —
the absence of the above-mentioned causes.

Accordingly, for AFn it is recommended to prescribe
OACs (dobigatran, apixaban, edoxaban, rivaroxaban)
and for AFv — vitamin K antagonists (warfarin).

R - reduction of symptoms by controlling rate
and rhythm

This stage of the AF treatment approach involves:

1) assessment of symptoms, quality of life and patient
wishes;

2) rate control (in preparation for cardioversion or
in persistent AF);

3) overall rhythm control strategy (restoration of
sinus rhythm or antiarrhythmic therapy or ablation).

The duration of the paroxysm must be taken into
account, when restoring sinus rhythm. If the paroxysm
lasts less than 24 hours, restoration is carried out
immediately, without prior anticoagulant therapy.
If the paroxysm lasts longer than 24 hours or the patient
doesn’t know how long the arrhythmia lasts (we con-
sider AF as lasting more than 24 hours), there is a risk
of thrombus formation in the left atrium, and therefore
anticoagulant therapy is necessarily prescribed for
4 weeks with subsequent planned cardioversion.

During the period of preparation for the restoration of
sinus rhythm (SR), antiarrhythmic drugs are prescribed
to control the ventricular rate (VRR): in patients with AF
with EF = 40%, beta-blockers, diltiazem or verapamil (1V)
are recommended as first-line drugs; in patients with AF
with EF < 40%, beta-blockers and/or digoxin (class/level
of evidence IB); during pregnancy are pescribed selective
beta-blockers (class/level of evidence IC).

Permanent atrial fibrillation requires HVR control:
less than 80 beats/min. at rest and 90—110 beats/min.
at moderate exercise — a strict control strategy; or HR less
than 110 beats/min. at rest — a flexible control strategy.

HVR control criteria in patients with permanent
atrial fibrillation:

—average HVR at rest does not exceed 80-90 beats/min;

— average HVR during submaximal exercise does not
exceed 120 beats/min;

— average daily HVR should not exceed 80 beats/min,
and there should be no episodes when the average HVR
exceeds 100 beats/min within 1 hour according to daily
ECG monitoring.

E - evaluation
dynamic assessment

Patients should be under dispensary observation
at their place of residence. Annual examination is man-
datory, if necessary — examination and correction of
therapy more often than once a year.

Routine heart rhythm assessment is recommended
for all individuals over 65 years of age for early detection

— assessment and repeated
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pekoMeHOoBaHa 3BMYaliHa OLUiHKa CepLeBOro putMy
(knac/piBeHb pokasoBocTi IB). Y oci6 > 75 poki
abo > 65 pokiB 3 goaatkoBMMMK akTopamu pU3MKy
CHA2DS2-VA ons paHHboro BusieneHHs O cnig 3acto-
coByBaTV NONYNAUINHWUIA CKPUHIHT Ha DI 3 BUKOpUCTaHHSA
TpUBarnoro HeiHBa3nBHOrO nigxoay Ha ocHosi EKI™ (no6o-
Be MoHiTopyBaHHs1 EKI") (knac/piBeHb gokasoBocri |1aB).

Takox peKoMeHAy€eTbCA NepioguYHO NPOBOANUTM iHON-
BioyanbHy NepeoLiHKy pu3unky Tpomboembonii y naujieHTiB
3 O, wob nepekoHaTUCs, WO MPUAOM aHTUKOAry-
NsIHTa po3noYaro.

MeTa po60Tu — aHani3 KniHiYHoro BUNagKy nauieHTku
3 Ol Ha ¢poHi apTepianbHOI rinepTeHsii Ans 3’scyBaHHs
OUiHKM edeKTMBHOCTI 0b6paHoi Tepanii Ta po3pobku
pekoMeHAauin LWwoao iHgueigyanbHOro nigxogy Ao
niKyBaHHS TakMX NauieHTIB.

MATEPIAAU TA METOAU AOCAIAXEHHSA

Onuc KAiHIYHOro BUNAAKy

MauieHTka 79 pokiB 3BepHynacs Oo nikapsi 3i ckap-
raMy Ha nepioauMyHuiA ronoBHMIK Binb i Ginb y AinsaHui
cepusi 6e3 NpoBOKaLIHUX NPUYWH; 3a4WLLKY, TPUCKOPEHe
cepuebuTTa i 3aranbHy cnabkicTb Npy 3BU4aNHOMY i3ny-
HOMY HaBaHTa)eHHi; NepioaNYHO HEPUTMIYHE cepLebunTTS.

3 aHamHe3y BigOMO, WO AOBrOTPMBANo CTpaxaac
Ha Al (15-20 pokiB) 3 MakcMManbHUMKU LMdpaMn
AT 220/120 mm pT. cT., agantoBaHa o 140/80 Ha Tni
Tepanii eHananpunom i amnoguniHoMm, rikyBanacb amby-
natopHo. bnnsbko 5 pokiB Big3Ha4Yae HepUTMiYHE cepue-
OuTTSa i 3aguwwiky. lNoripweHHs 6nmn3bko ABOX MicAuiB,
Konu cTtana Big3HayaTu cTabinbHi nigBuweHHa AT go
200/100 MM pT. CT., HEpUTMIiYHe cepuebunTTa. 3BEepHynacs
[0 Kappgionora 3 METOH KopekLii Tepanii.

AHamHes xumms: L[, BipycHWIA renatut, TyGepky-
nbo3 3anepevye. ANeHOeKTOMisl i oBapioeKkToMis (3niea)
3 MpUBOAY KiCTW sie4HMKa. AnepriyHi peakuii 3anepedye.
LLUKignvBi 3BUYKM BIACYTHI.

0O6’ekmugHO: HOpPMOCTEHIYHOT cTaTtypu. LUKipHi no-
KPOBM 3BMYAMHOIO KOMbOPY, YUCTI. 3aranbHui CTaH
3a00BinbHUIA. 3picT 163 cm, Bara 75 kr (IMT — 28 kr/m?).
B nereHsx )xopcTke AnxaHHs, xpuniB Hemae. Cepue: TOHN
nocnabneHi, apuTMiyHi, akueHT Il ToHy Hag nereHeBow
aptepieto. YUCC 78 ya./xB (6e3 pecpiumty nynbey),
AT 180/90 mm pT cT. NepndepnyHnx HabpsikiB Hemae.

Pesynbmamu o6cmexxeHHs: EKI nogaHa Ha pucyHky 1.

ExoKI: pocnipxkeHHst Ha ¢oHi aputmii. Ounatadia
nepeacepab (JIN 4,3 cm). MiTpanbHa Ta TpUCTyrnkoBa
HefocTaTHICTb Ao ++. Cuctoniynmi Tuck y JIA 43 mm pT CT.
AcumMeTpuyHa rinepTpodpia Miokapay MiBOro LUNyHoOYKa
(J1LL) 6e3 obcTpyKuii ToBLWMHA 3aaHbOI CTiHkKM J1LL 14,0 Mmm,
MiKLLTYHOYKOBa nepetuHka (MLUM) — 13,6 mm. ®B —67%.

Pesynbmamu nabopamopHo20 06CMEXeHHS: 3a-
ranbHi aHaniau KpoBi Ta cedi 0e3 NaTonoriyHUX 3MiH;
KpeaTvHiH — 71 MKMONb/n; rmoko3a — 5,2 mmonb/m;
K+ 4,3 MMoOrnb/n; ropMOHM LMTONOAIOHOT 3anosu i Tupeo-
TPOMNHWI rOPMOH 6€e3 BiaXUIEeHb; 3aranbHuA XONecTepUH —
4,47 wmwmons/n, NMHW - 2,52 mmonw/n, NMNBLW, -
1,77 mmonb/n, KA —1,53.

of AF at the time of presentation to a healthcare
facility (evidence class/level IB). In individuals > 75 years
of age or > 65 years of age with additional CHA2DS2-VA
risk factors, population-based screening for AF using
a long-term noninvasive ECG-based approach (24-hour
ECG monitoring) should be used for early detection
of AF (evidence class/level l1aB).

It is also recommended to periodically reassess the
individual thromboembolic risk in patients with AF
to ensure that anticoagulation is initiated in appropriate
patients (1V).

Objective — analysis of a clinical case of a patient
with AF on the background of arterial hypertension to
clarify the assessment of the effectiveness of the
selected therapy and develop recommendations for
an individual approach to the treatment of such patients.

MATERIALS AND METHODS

Description of a clinical case

A 79-year-old patient consulted a doctor with com-
plaints of periodic headache and pain in the heart area
without provocative reasons; shortness of breath, rapid
heartbeat and general weakness during ordinary physical
activity; periodic irregular heartbeat.

From the anamnesis it is known that she has been
suffering from hypertension for a long time (15-20 years)
with maximum blood pressure of 220/120 mm Hg, adap-
ted to 140/80 on the background of therapy with enalapril
and amlodipine, was treated on an outpatient basis.
She has been noticing irregular heartbeat and shortness
of breath for about 5 years. Deterioration occurred about 2
months ago, when she began to notice stable increases
in blood pressure to 200/100 mm Hg, irregular heartbeat.
She turned to a cardiologist to correct the therapy.

Life history: diabetes mellitus, viral hepatitis, tuber-
culosis denied. Appendectomy and oophorectomy (left)
due to ovarian cyst. Allergic reactions denied.
No bad habits.

Objectively: normosthenic physique. Skin of normal
color, clean. General condition satisfactory. Height 163
cm, weight 75 kg (BMI — 28 kg/m?). Hard breathing in the
lungs, no wheezing. Heart: tones weakened, arrhythmic,
accent of the second tone over the pulmonary artery.
Heart rate 78 beats/min. (without pulse deficit), blood
pressure 180/90 mm Hg. No peripheral edema.

Examination results: ECG is presented in Figure 1.

Echocardiography:. study on the background of
arrhythmia. Atrial dilation (LA 4.3 cm). Mitral and tricuspid
regurgitation to ++. Systolic pressure in the LA43 mm Hg.
Asymmetric hypertrophy of the left ventricular (LV)
myocardium without obstruction (LV posterior wall
thickness 14.0 mm, interventricular septum (IVS) —
13.6 mm). EF — 67%.

Laboratory examination results: general blood and
urine tests without pathological changes; creatinine —
71 umol/l; glucose — 5.2 mmol/l; K+ 4.3 mmol/l; thyroid
hormones and thyroid-stimulating hormone without
abnormalities; total cholesterol — 4.47 mmol/l, LDL —
2.52 mmol/l, HDL — 1.77 mmol/l, CA—1.53.
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Puc. 1. ®ibpunsuis nepegcepab, HopmocucTonivyHa gopma 3 YLIC 54-92 ya/xs.
linepTpodisi Miokapga MiBOro LUyHOYKa 3 MOr0 CUCTOMNIYHUM NepeHaBaHTaXEHHSAM
Fig. 1. Atrial fibrillation, normosystolic variant with HVR 54-92 beats/min.
Hypertrophy of the left ventricular myocardium with its systolic overload

KniHiyHM piarHo3 BcTaHoBnNeHMM BignoBigHoO
A0 iCHylouMX cTaHaapTiB giarHocTuku [6—10]:

lnepToHiyHa xBopoba Il cT., 3 cTyniHb, Ay>KE BUCOKOTO
pu3uky. nepTeH3nBHe cepue: acuMeTpuyHa rineptpodisa
JILW 6e3 ob6cTpykuii. Bnepwe BusiBneHa noctinHa @I,
eycuctoniyHa cdopma. EHRA lla knac. CHA2DS2-VA-4.
HepocTaTHicTb MiTpanbHOro Ta TpUKyCniganbHOro Kra-
naHa Il cT. JlereHeBa rinepteHsia 1 ctyniib. CH ctagis C,
XCH 1A, Il ®K NYHA 3i 36epexeroto ®B J1LL (67 %).

PE3YABTATU TA IX OBTOBOPEHHS

CxeMa AiKyBaHHS

Y A3€pKaAi AOKA30BOI MEAULLUHU

3rigHo 3 pekomeHaauiamu ESC 2024 poky Ta Hauio-
HanbHUX pekomMeHauin wopno I, TakTuka nikyBaHHA
®I1 rpyHTyeTbCA Ha nigxoai CARE:

C — komopbigHicTb Ta ynpaeniHHA hbakTopamm pusmky.

Ona nikysaHHa Al nadieHTui Oyno npusHaveHo
nepuHgonpun 10 mr, iHganamig 2,5 mr, amnoaunid 5 mr
(Tpunnikcam 10/2,5/5) 1 Tabn./goby BpaHLi.

Ona nikyaHHa CH, BignoBigHO [0 OCTaHHIX
pekomeHgauin (2024), 3 ypaxyBaHHa 36epexeHoi B
niBoro wnyHoyka 6yno npusHadeHo emnarnicnasviH
(oxapamHc) 10 mr/goby BpaHLi.

A — 3anobiraHHs iHCynbTy Ta Tpomboembonii.
BignoBigHO 00 OCTaHHIX pekomeHaauin Gyno npusHa-
yeHo puapokcabaH (Kcapento) 20 mr/oo6y.

R — 3MeHWeHHA CcuUMNTOMIB LUNAXOM KOHTPOI
yactotu i putmy. Bpaxoytoun HopmocucToniyHy dop-
my @I, BIigNOBIiAHO 4O Cy4YaCHMX pekoMeHaaUi aHTuapuT-
MiYHa Tepanis Ha AaHoMy eTani NikyBaHHS He nokasaHa.

E - ouiHka Ta nOBTOpHa AMHaMiyHa OLUiHKa.
BpaxoByroun BUCOKUI KapAiOBacKynspHUMN pU3NK i Npu-
3HayeHHs NMOAK nauieHTui 6yno npm3HavyeHo NOBTOPHUI
Bi3UT yepes 2—4 TWXKHI.

Clinical diagnosis (was established according
to existing diagnostic standards [6—10]):

Hypertensive disease stage I, stage 3, very high
risk. Hypertensive heart: asymmetric LV hypertrophy
without obstruction. First-time permanent AF, eusystolic
form. EHRA class Ila. CHA2DS2-VA-4. Mitral and
tricuspid valve insufficiency stage Il. Pulmonary hyper-
tension stage 1. HF stage C, CHF IIA, NYHA FC Il with
preserved LV EF (67%).

RESULTS AND DISCUSSION

Treatment regimen
in the mirror of evidence-based medicine

According to the ESC 2024 recommendations on AF
and national recommendations, the treatment tactics
for AF are based on the CARE approach:

C — comorbidity and risk factor management.

For the treatment of hypertension, the patient was
prescribed perindoprii 10 mg, indapamide 2.5 mg,
amlodipine 5 mg (Triplixam 10/2.5/5) 1 tablet/day in
the morning.

For the treatment of HF, according to the latest
recommendations (2024), taking into account the
preserved left ventricular EF, empagliflazin (Jardines)
10 mg/day was prescribed in the morning.

A — prevention of stroke and thromboembolism.
Rivaroxaban (Xarelto) 20 mg/day was prescribed in
accordance with the latest recommendations.

R — reduction of symptoms by controlling the rate
and rhythm. Considering the normosystolic form of AF,
according to current recommendations, antiarrhythmic
therapy is not indicated at this stage of treatment.

E — assessment and repeated dynamic assessment.
Considering the high cardiovascular risk and the appoint-
ment of OAC, the patient was scheduled for a repeat
visit in 2—4 weeks.
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Uepes 12 pgHIB nicna  KOHcynbTauii y nNauieHTKn
panToBO BUHMKMNA cnabdkicTb y NiBMX KiHLUiBKax Ta Big4yT-
TS 3aHiMiHHS Ta Gonto y npasii pyui. Byna TepmiHoBO
rocnitanizoBaHa go iHcynsTHoro ueHTpy XKIT 3T Ne 1.

I3 aHamHe3y: Npu3HaveHHs1 kapgionora 3 NpPUBOAY
npuiomy pusapokcabaHy He BUKOHyBana, ckapru Ha binb
Ta 3aHiMiHHS NpaBoi KUCTi TypOytoTb GNMU3BbKO TUXKHS.

O6cmexeHHs1 y iHcynbmHomy ueHmpi: MPT ronos-
Horo Mo3ky (puc. 2).

12 days after the consultation, the patient suddenly
developed weakness in her left limbs and a feeling of
numbness and pain in her right hand. She was urgently
hospitalized to the stroke center of the Kharkiv Clinical
Hospital of the 1st District.

From the anamnesis: she did not follow the cardiol-
ogist’s prescription for taking rivaroxaban, complaints of
pain and numbness of the right hand have been bothering
her for about a week.

Examination at the stroke center: MRI of the brain
(see Figure 2).

Puc. 2. MPT ronosHoro mosky + MP-apTepiorpacis Wwui B 4eHb HAAXOMKEHHS.
MP-kapTuHa rocTporo iHdapkTy NpaBoi TiM sIHOT YacTku. BorHuliese ypaxeHHsi 6inoi pe4oBMHU ronoBHOTO MO3KY
SIK NPOsiBM MiKpoaHrionarii cyamHHoro xapaktepy (Fazekas 1). FfemoamMHamiyHO 3HauyLLMX NATONOrYHUX 3MiH
apTepianbHOi cMcTeMn MO3Ky Ta CyaMH Wi (COHHI Ta xpebeTHi apTepii) — He BusBneHo. 3agHs Tpudypkadis JIBCA
Fig. 2. Brain MRI + neck MR arteriography on the day of admission. MR image of acute infarction of the right parietal lobe.
Focal lesion of the white matter of the brain as a manifestation of vascular microangiopathy (Fazekas 1).
Hemodynamically significant pathological changes in the arterial system of the brain
and neck vessels (carotid and vertebral arteries) were not detected. Posterior trifurcation of the LVCA

Y3AI apTepii BepxHix KiHUiBOK (cito! B AeHb Hagxoa-
XEHHs1). 3aKro4eHHs: OKNo3ia NpaBoi NNeYoBoi apTepii.

KoHcynbmauisi  aHeioxipypea: roctpui  Tpomb03
(embonist) npaBoi NneyoBoi apTepii. locTpa iwemis npasoi
BepxHbOi KiHUiBku II-IIl cT. MauieHTui 3a abcontoTHUMYK
nokasaHHAMW  MokKasaHe onepaTMBHE  BTPyYaHHS:
TpombBoemboneKkToMisi 3 NpaBoi NeYoBOT apTepii.

EKTI - Binbynocsi cnoHTaHHe BiAHOBMNEHHS CUHYCOBOTO
putmy (puc. 3).

HiazHo3 y iHcynbmHomy 8i00ineHHI: TocTpuii iLuemiy-
HWR iHcynbT (17.10.2023 p.) B 6aceliHi NnpaBoi cepeaHboi
MO3KOBOI apTepii, niBobiyHa remirinectesia (MRS-1,
NIHSS-1). loctpuin Tpombo3 npaBoi Nne4yoBoi apTepil.
locTpa iwemia npaBoi BepxHbOI KiHuiBku 111l cTyneHs.

FnepToHiuHa xBopoba Il cT., 3 cTyniHb, Ay>Ke BUCOKOro
pu3uky. lNnepTeH3nBHe ceple: acumeTpuyHa rinepTpodis
JILL 6e3 o6eTpykuii. MapokcuamansHa @I, eycucToniyHa
dopma. EHRA lla knac. CHA2DS2-VA-6. HegocTaTHicTb
MiTpanbHOro Ta TpukycnigansHoro knanada Il cT.
JlereHeBa rinepteHsia 1 ctynivb. CH ctagia C, XCH lIA,
[l ®K NYHA 3i 36epexeHoto ®B 1L (67%) (puc. 4).

JlikyBaHHS y iHCYNETHOMY BiAAINEHHI.

Ultrasound of the arteries of the upper extremities
(cito! on the day of admission). Conclusion: Occlusion
of the right brachial artery.

Angiosurgeon  consultation:  Acute  thrombosis
(embolism) of the right brachial artery. Acute ischemia of
the right upper limb II-lll degree. The patient is shown
surgical intervention according to absolute indications:
thromboembolectomy from the right brachial artery.

ECG - restoration of sinus rhythm (Figure 3).

Diagnosis in the stroke department: Acute ischemic
stroke (10/17/2023) in the basin of the right middle
cerebral artery, left-sided hemihypesthesia (mRS-1,
NIHSS-1). Acute thrombosis of the right brachial artery.
Acute ischemia of the right upper limb of the II-lll degree.

Hypertensive disease of the Il degree, 3 degree, very
high risk. Hypertensive heart: asymmetric LV hypertrophy
without obstruction. Paroxysmal AF, eusystolic form.
EHRA class lla. CHA2DS2-VA-6. Mitral and tricuspid
valve insufficiency of the Il degree. Pulmonary hyper-
tension of the 1st degree. HF stage C, CHF IIA, Il FC
NYHA with preserved LV EF (67%).

Treatment in the stroke department (Figure 4).
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Puc. 3. Putm cuHycosuit, npasunsHuin, YCC 63 ya./xs. AB-6nokapga | cT.
linepTpodisi miokapga MiBOro LyHOYKa 3 NOr0 CUCTOMNIYHUM NepeHaBaHTaXKEHHAM
Fig. 3. Sinus rhythm, regular, heart rate 63 beats/min. First-degree AV block.
Left ventricular myocardial hypertrophy with systolic overload

Puc. 4. 17.10.2023 p. — TpomboembonekTomisa 3 NpaBoi Nre4oBOi apTepii:
nig mMicLeBo aHecTesieto 34iNCHEHO NPOEKUIMHUIA AOCTYN y NpaBii NIKTbOBIN ML, BUAINEHHs1 NNe4oBoi apTepii Hag Gidypkauieto.
ApTepianbHoi nynbcauii Hemae. KpoBOTiK naMiHapHUIN, 3HAYHO 3HWXKEHWUI, SIK aHTePOrpagHUiA, Tak i peTporpagHui.
Katetepom ®orapTi BuganeHun tpombembon 3 npaBoi NneyoBoi apTepii, BiAHOBNEHO KPOBOTOK, BBeAeHO renapuH (5000 Of).
HaknageHo cyavHHWI WoB. ApTepianbHuii Nynbc Ha NiKTbOBIW, NPOMEHEBIN apTepisix 3ag0BinbHMI. emocTas
Fig. 4. 10/17/2023 — Thromboembolectomy from the right brachial artery:
under local anesthesia, projection access was performed in the right cubital fossa, the brachial artery was isolated above the bifurcation.
There was no arterial pulsation. The blood flow was laminar, significantly reduced, both anterograde and retrograde.
The thromboembolus was removed from the right brachial artery with a Fogarty catheter, blood flow was restored, heparin (5000 U)
was administered. A vascular suture was applied. The arterial pulse on the ulnar and radial arteries was satisfactory. Hemostasis

byno makox npusHayeHo: acnipvH kapgio 300 wmr
npu HaaxogkeHHi, notim 100 mr/goby; eHokcanapuH 60 mMr
2 pasu/pgoby n/w 3 gHi, notim kcapento 20 Mr 1 pa3/goby
Ta BigMiHa acnipuHy; 6iconponon 5 mr 1 pas/goby (noTim
3MEeHLUEeHHss #o3n Jo 2,5 Mmr Ha Tni 6pagucucronii);
pxkapgnHe 10 mr 1 pas/goby, «Tpunnikcam 10/2,5/5»
1 Tabn./poby; disioteHs 0,4 mr Ha Hi4 1 pas/goby
3a notpebu; nperabanit 75 mr 2 pa3wn/goby, 3 gHi nicns
onepadii; atopsactatnH 40 mr 1 pas/noby; kBagpoued
2 r B/B kpan. 1 pas/noby, 5 gHis; natpeH B/B, peocopbi-
nakt B/B 3 no6u, umtukonid 1000 mr B/B, 6 Ai6.

The patient was prescribed: Aspirin cardio 300 mg
upon admission, then 100 mg/day; Enoxaparin 60 mg
2 times/day p/s for 3 days, then Xarelto 20 mg 1 time/day
and aspirin withdrawal; Bisoprolol 5 mg 1 time/day (then
reduce the dose to 2.5 mg against the background
of bradysystole); Jardiance 10 mg 1 time/day, «Triplixam
10/2.5/5» 1 tab/day; Physiotens 0.4 mg at night 1 time/day
as needed; Pregabalin 75 mg 2 times/day 3 days after
surgery; Atorvastatin 40 mg 1 time/day; Quadrocef 2 g
IV drip 1 time/day 5 days; Latren IV, reosorbilact IV for
3 days, citicoline 1000 mg IV for 6 days.
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MauieHTKa nepeBeAeHa

AO LLeHTpY pedabiaiTauii 4yepes 10 AHiB

CnocTtepexeHHs1 B LeHTpi peabinitadii. CtaH 3ago-
BiNbHMIN. CKaprn Ha nepioanyHWiA ronoBHUI Ginb Ha Tni
nigsuwieHs AT oo 150/90 y paHkoBuiA Yac.

O0’ekTMBHO: MicnsionepadiiHa paHa 3aroloeTbCsi nep-
BMHHMM HaTSIroM (HeBenvka Hopuus B paHi 6e3 rHinHoro
BuaineHHs). O6’em pyxiB B npasivi pyLui, KMCTi — y noB-
HoMy 06cCs3i.

B nereHax Be3vKynsipHe AMXaHHSA, XpUMiB HeMae.
Cepue: ToHW npurnyeHi, aputmivni, YCC 67 yn/xs. 6e3
aediuuty nynecy, AT 145/90 mm pT. cT. MNepudepnyHmx
HabpsikiB HeMae.

Ha EKI — oibpunsuis nepegcepob, eycuctonis.
Mpu xonTepiBcbkoMy MoHiTopyBaHHi EKI™: nocTinHa I,
nepeBaxHo OpagucucToniyHMIA BapiaHT 3 enisogamu
6paauvcucTonii (MakcumanbHa naysa TpusanicTio 4860 mc
0 4-1A ToOMHI paHKy), Ha Tni Yoro BigMiHeHo Giconponon
Ta PEeKOMEHAOBAHO CMOCTEPEXEHHS!, NOBTOPEHHS MOHI-
TOpyBaHHSA Yepes 3 micaLi).

BunucaHa i3 BigaineHHsa 3 pekomeHgauiamn: KcapenTto
20 wmr/poby; nepuHgonpun 10 wmr/ iHganamig 2,5 wmr/
amnoauniH 5 mr («Tpinnikcam 10/2,5/5») 1 Tabn./noby
BpaHui; mkapamHc 10 mr 1 T1abn. BpaHui, MOKCOHIONH
(cpisioTeHs) 0,4 Mr Ha Hiy; atopBacTatvH 20 mr/noby.

BUCHOBKHU

[iarHocTrka Ta cuctemMaTnyHMM CKpUHIHT O, a Takox
CBO€YaCHE OLiHIOBaHHS PU3MKY PO3BUTKY iHCYNBTY MaloTb
Ha[3BMYaNHO BaXNMBE 3HAYEHHS AMS NPOrHO3Yy XUTTHA
naujieHTiB, 0cObNMBO y cTapLumx BiKOBKX rpynax. Ha cbo-
rogHi nikysaHHa ®l1 NOBUMHHO I'PyHTYBaTUCb Ha MNiOXoAi
CARE, wo Bknoyae 00OB'A3KOBIi KOMMOHEHTU Tepanii:
C — comorbidities — komopbigHicTe Ta ynpaeniHHA
dakTopamm pusmky; A — avoid — 3anobiraHHa iHCYnbTY
Ta Tpomboembonii; R — rate and rhythm control — 3meH-
LUEHHS CMMMTOMIB LUIIAXOM KOHTPOMK YacToTW i PUTMY;
E — evaluation — ouiHka Ta NOBTOpHa AMHAMIYHA OLjHKA.
KrntouoBuiA MOMEHT y BefeHHi nauieHTiB 3 Pl — gocartn
BMCOKOI CXMITbHOCTI NALEHTIB 40 MPV3HAYEHOrO MiKyBaHHS.
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BceykpaiHcbka acouiauis kapgionoris. Kuis, 2024.

The patient was transferred
to the rehabilitation center after 10 days

Observation in the rehabilitation center. The condition
is satisfactory. Complaints of periodic headache against
the background of increased blood pressure up to
150/90 in the morning.

Objectively: the postoperative wound is healing
with primary tension (a small fistula in the wound without
purulent discharge). The range of motion in the right
hand and hand is full.

In the lungs, there is vesicular breathing, no wheezing.
Heart: muffled sounds, arrhythmic, heart rate 67 beats/min.
without pulse deficit, blood pressure 145/90 mm Hg.
There is no peripheral edema.

On ECG - atrial fibrillation, eusystole. On Holter ECG
monitoring: permanent AF, mainly bradysystolic variant
with episodes of bradysystole (maximum pause duration
4860 ms at 4 am), against which bisoprolol was canceled
and observation was recommended, repeated monitoring
in 3 months).

Discharged from the department with recommen-
dations: Xarelto 20 mg/day; perindopril 10 mg/ indapamide
2.5 mg/amlodipine 5 mg («Triplixam 10/2.5/5») 1 tab./day
in the morning; Jardiance 10 mg 1 tab. in the morning,
moxonidine (physiotens) 0.4 mg at night; Atorvastatin
20 mg/day.

CONCLUSIONS

Diagnosis and systematic screening of AF, as well as t
imely assessment of the risk of stroke, are of paramount
importance for the prognosis of patients, especially in
older age groups. Today, the treatment of AF should be
based on the CARE approach, which includes the man-
datory components of therapy: C — comorbidities — comor-
bidity and management of risk factors; A— avoid — preven-
tion of stroke and thromboembolism; R — rate and rhythm
control — reduction of symptoms by controlling the rate
and rhythm; E — evaluation — assessment and repeated
dynamic assessment. The key point in the management
of patients with AF is to achieve high patient adherence
to the prescribed treatment.
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nepcneK'ruBu MOAQABLUUX AOCAIAXEHD

Y cTaTTi NpuBeAeHo KMiHIYHWMIA BUNAAO0K 3 MHOXMHHUMM ycKnag-
HeHHAM ibpunsauii nepeacepdb, Wo noTpebye peTenbHOro
KOHTPOIIO 32 aHTUKOArynsHTHOK Tepanieto i 3BiNbLUEHHS CXUIb-
HOCTi NauieHTKN 40 NPU3HAYEHOro MiKyBaHHS.

KoHdAIKT iHTEpecis

ABTOpPK pyKONucy CBiAOMO 3acBig4vy0Th BiACYTHICTb hakTUYHOIO
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Prospects for further research

The article presents a clinical case with multiple complications
of atrial fibrillation, which requires careful monitoring of anti-
coagulant therapy and increased patient adherence to the
prescribed treatment.
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PE3IOME

AxTyanbHicTb. PeakTVBHMI apTpuT 3anuaeTbCA OAHIEl0 i3 BaxnuBMX npobrnem
Yy PeBMaTonorivHin npaktuui. AkTyanbHICTb 3yMOBMEeHa AOCUTb BUCOKOK 4acTOTO
3aXBOPIOBAHOCTI, HECBOEYACHOIO ETIOMNOrYHOK AiarHOCTMKOK, BMCOKOK YacTOTOK
TpaHcdopmaLii y XpoHiYHYy HhOpMy 3axXBOPIOBaHHS 3a YMOBW HEAOCTATHbO eeKTUB-
HOro MiKyBaHHS.

MeTta po6oTu — MpOINOCTPYBaTU KNiHIYHUIA BUMAOOK PEaKTUBHOMO apTputy Ha i
iEpCUHIO3y.

Marepianu Ta metoau. Bunucka 3 icTopii xBopobu xiHkn 32 pokiB, sika 3Haxogunacs
Ha CcTauioHapHOMY IiKyBaHHi B TepaneBTWYHOMY BiAAineHHi KomyHamnbHOro Heko-
MepuiiHoro nignpuemcTaa «Micbka kniHiuHa nikapHa Ne 13» m. XapkoBa.

Pe3ynbraTti Ta ix 06roBopeHHs. Y cTatTi pO3rfsiHyTO KMNiHIYHWIA BUNAgoK peakTUBHOIO
apTpuTy Ha Tni iepcuHiosdy. IHdekuiiHniA npouec MaB nepebir y BUrMsgi po3BUTKY
BTOPVHHO-BOTHULLEBOI hopMK, sika MPOSBASNAcA 3aTskHUM MoniapTpuToMm, Ans
niKkyBaHHA SKOro 3acTocoBaHO Touwnisymab. [aHunm BUMNagok 3acnyroBye yBaru
nikapis-iHTepHiB, nikapiB 3i cneuianbHOCTI «3aranbHa MpakTuka-cimeriHa MeguumHa,
peBMatonorie, iHPEKUIOHICTIB 3 ornmagy ocobnuBOCTI KMiHIkM Ta iMyHOnaToreHesy,
BMCOKOi WMMOBIPHOCTI 3aTsbkHOro nepebiry Ta XpoHidauii uboro iHMEKUinHOro
3axBOPIOBaHHS. AKLEHTOBaHO yBary Ha A0UiNbHOCTI paHHbOIT CEPONOriYyHOI AiarHOCTUKM
Ta eTioTponHoi Tepanii xsopoobu.

BucHoBku. KniHiYHi NposiB1 i€epCMHIO3HOI iHdeKUii € BenbMu noniMopcHMMU Ta no-
TpebyoTb NpoBedeHHs AeTanbHOI AudepeHLiiHOT AiarHOCTUKW, OCKINbKW BCTaHOB-
NEHHS1 ICTUHHOrO EeTIONOriYHOro YMHHMKA PEeakTMBHOrO apTpuTty iHodi € npobnemHum
Ta notpebye yBaru 3 60Ky nikapis pisHOro Npodinto.

TakTvka BefeHHs1 KkaTeropii XBOpPWX Ha AaHy MaTonorito € BenbMW akTyanbHOW Ta
NpoGNeMHOI0, OCKIMbKN He 3aBXAM MOXHA AOCArTU NO3UTMBHOIO pesynbraTty nicns
npoBeAeHHs pauioHanbHOI aHTMBIOTMKOTepanii Ha Mi3HiX eTanax 3axBOPHOBaHHS.
BpaxoByoun eTionaToOreHeTUYHi YMHHUKM Ta iIMYHHI MexaHi3MuM PO3BUTKY XBOpPOOU
Ta i ycknagHeHb, OCODOMMBO Ha Mi3HIX CTadisXx 3axBOPKOBAHHA, Taki XBOPi
noTpebytoTb TepaneBTUYHOT KOPEeKLUIiT Ta AMCNaHCEePHOro CNOCTEPEXEHHS i3 3anyyYeHHsIM
LUMPOKOrO  KOMa cneujanicTis  (peBmaTonorie, KapaionoriB, racTpOeHTepOororiB,
HeBpONaTonoris Ta iH.).
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ABSTRACT

Background. Reactive arthritis remains one of the significant issues in rheumato-
logical practice. Its relevance is determined by the relatively high incidence rate, delayed
etiological diagnosis, and the high frequency of progression to a chronic form of the
disease in cases of insufficiently effective treatment.

Purpose — illustrate a clinical case of reactive arthritis in the context of yersiniosis.
Materials and Methods. A discharge summary from the medical history of a 32-year-old
woman who underwent inpatient treatment in the therapeutic department of the
Municipal Nonprofit Enterprise «City Clinical Hospital Ne 13», Kharkiv.

Results. The article presents a clinical case of reactive arthritis associated with
yersiniosis. The infectious process manifested as a secondary-focal form characterized
by prolonged polyarthritis, for which tocilizumab was used as treatment. This case is of
interest to internists, general practitioners, family medicine specialists, rheumatolo-
gists, and infectious disease specialists due to its unique clinical and immunopatho-
genic features, as well as the high likelihood of prolonged disease progression and
chronicity. Emphasis is placed on the importance of early serological diagnosis and
etiological treatment of the disease.

Conclusions. Clinical manifestations of yersiniosis are highly polymorphic and require
detailed differential diagnosis, as identifying the true etiological factor of reactive arthritis
is often challenging and demands attention from physicians of various specialties.

The management strategy for this category of patients is highly relevant and proble-
matic, considering that achieving a positive outcome with rational antibiotic therapy
in the later stages of the disease is not always effective.

Given the etiopathogenetic factors and immune mechanisms underlying the disease
and its complications, especially in the later stages, this category of patients requires
therapeutic correction and follow-up care involving a wide range of specialists
(rheumatologists, cardiologists, gastroenterologists, neurologists, and others).

Lukianenko TV, Liadova TI, Volobueva OV. Clinical case of reactive arthritis associated with Y. enterocolitica.
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BCTYN

INTRODUCTION

PeaktuBHnii aptput (PeA) 3anuwaetbCa OfHieto
i3 BaxnuMBux npobrnem y peBMAaTOMOriYHI MpPaKTUL.
AKkTyanbHiCTb 3ymMOBrneHa [AOCMTb BUCOKOK 4acTOTO
3aXBOPHOBAHOCTI, HECBOEYACHOK ETIONOriYHOK AiarHoc-
TMKOK, BMCOKOK 4acTOTOW TpaHcdopmalii 3axsopto-
BaHHA Yy XPOHiYHYy OpMy 3a YMOBM HEOOCTaTHLO
e(EKTMBHOIO NiKyBaHHSA. 3a BU3HAYEHHSIM BUHWUKHEHHSI
PeA noe’d3aHO 3 MONEPEAHbOI0  LUYHKOBO-KMULLKOBOO
Ta yporeHiTanbsHo iHdekuieto [1].

[iarHocTMyHMMK KpuTepismMu, BignoeigHo Ao IV Mix-
HapogHoi poboyoi knacudpikadii 3 giarHocTukm PeA
(1999, bepnin), €:

eesuKi Kpumepii:

1) acMMeTpuYHICTb CyrnoboBOro ypaxeHHs, 3any4eH-
Hs 1—4 cyrnoGiB i mokaniszauis apTpUTy Ha HWKHIX KiHLIB-
Kax (moTpibHa HasiBHICTb ABOX i3 TPbOX TAKUX O3HAK);

2) kniHiYHO-MaHihecTHa iHdeKLia KiwkoBoro abo ce-
YoCTaTeBOro TPakTiB (eHTepuT abo ypetput 3a 1-3 gHi —
6 TVX. 0O PO3BUTKY 3aXBOPIOBAHHSA);

marni Kpumepii:

1) nabopatopHe nigTBEpPOKEHHS cevocTaTeBoi abo
KuLKoBoOi iHdekuii (BuaBneHHa Chlamydia trachomatis

Reactive Arthritis (ReA) remains one of the significant
challenges in rheumatological practice. Its relevance is
due to the relatively high incidence rate, delayed etiolo-
gical diagnosis, and the frequent progression to a chronic
form of the disease in cases of insufficiently effective treat-
ment. By definition, the onset of ReA is associated with
a preceding gastrointestinal or urogenital infection [1].

The diagnostic criteria, as outlined in the IV Inter-
national Workshop Classification for the Diagnosis of
ReA (1999, Berlin), include the following:

Major criteria:

1) Asymmetrical joint involvement, affecting 1—4 joints,
and localization of arthritis in the lower limbs (at least 2
out of 3 of these signs are required).

2) Clinically apparent infection of the gastrointes-
tinal or urogenital tract (enteritis or urethritis occurring
1-3 days to 6 weeks before disease onset);

Minor criteria:

1) Laboratory confirmation of urogenital or gastro-
intestinal infection (e.g., detection of Chlamydia tracho-
matis in urethral or cervical scrapings, or identification
of enterobacteria in stool samples).
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y 3ickpiOKy 3 ypeTpu Ta KaHamny LWuiiku matkum abo
BUSIBNEHHS eHTepobakTepil B Kani);

2) BUSIBMEHHS iH(EKUIAHOrO areHTa B CUMHOBIanbHin
obonoHui abo pianHi 3a gonomMoroto nonimepasHoi naH-
utoroBoil peakuii. BusHayeHun PeA giarHocTyoTb 3a Ha-
SIBHOCTi ABOX BENUKMX i BiANOBIAHNX Manux Kputepiis [2].

YacTtoto npuumHoto PeA € iepcuHios, 4vacTiwe 3a
BCE Mae TsKKMI nepebir i3 TeHaeHUielo OO0 XpoHisauii
i3 3any4YeHHsIM iHLIMX OpraHiB Ta CUCTEM i3 Pi3HOMaHIT-
HOK KMIHIYHOK KapTMHOW, YacTo acouinoBaHui i3
HLA-B27 aHTureHom. Cepeq KniHiYHMX cumnTomiB PeA
€ aCUMETPUYHUIA apPTPUT HMKHIX KIHLIBOK 3 PO3BUTKOM
JaKTURITIB nanbLiB CTOMW, TEHAOWHITIB, €HTe3uTiB W«
oaHobiyHoro cakpoineiTy. Mo3acyrno6osi nNposiBu pi3Ho-
MaHiTHi Ta 3 pI3HOI0 IHTEHCUBHICTIO: YPaXXeHHs1 oyen,
CnmM3oBUX OBOMOHOK, CeYocTaTeBOl CUCTEMM UM LUMYH-
KOBO-KULLIKOBOrO TpakTy [3].

Meta po60Tu — NpoinNtCTpyBaT KMiHIYHWIA BUNAOokK
peakTUBHOIO apTpuUTy Ha Thi iEPCUHIO3Yy.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

Bunucka 3 icTtopii xBopoGu XiHkM 32 pokiB, ska
3Haxogunacs Ha cTauioHapHOMY MiKyBaHHI B Tepanes-
TUYHOMY BigaineHHi KomyHanbHOro HekoMepuinHOro
nignpnemctea «Micbka kniHiyHa nikapHa Ne  13»
XapkiBCbKOI MIiCbKOI paan M. XapKoBa.

PE3YABTATU TA iX OBTOBOPEHHS

lepcuHios — nowwmpeHa iHdekuiina xBopoba 3 ani-
MEHTAPHUM MEXaHi3MOM iH(PIKyBaHHS, O CNPUYMHS-
€TbCSA MiKpoopraHiamom pogy Yersinia, ons sIKOi KMiHIYHO
XapaKkTepHi roCTpuMiA MoYaToK i3 FNMXOMaHKOK, iHTOKCU-
Kauielo, nepeBaXHUM YPaKEHHAM TpaBHOI Ta OMOPHO-
PYXOBOi CUCTEM, €K3aHTEMOI, CXUITBHICTIO OO 3aTSHKHOIO
peLmanBHOro Ta XpOHIYHOro nepeoiry.

Ha cborogHi iepcuHios peectpyeTbca B 6GaraTbox
KpaiHax CBiTYy. HamBuLi NOKasHUKM 3aXBOPHBAHOCTI
Ha iEPCMHIO3 peEeCTpyoTbCA Y KpaiHax i3 MpoXonogHuM
Knimatom: niBHIYHa €Bpona, CKaHOAWHABCbKI KpaiHu
(BuainsoTe Ginbwe isonatu ceporunie O:3 ta 0O:9) Ta
Anonii (O:9 cepotnnun) Ta y adpoamepuvkaHuiB OUTS-
Yyoro BIiKy. Y BIKOBiIi CTPYKTypi nepeBaxalTb 0Cobu
Bikom Big 20 po 40 pokis [4, 5].

36yoHuK iepcuHiody — Y. enterocolitica HanexuTb
0O rpynu MikpoopraHiamiB poauHu Enterobacteriaceae,
poay Yersinia.

MopdonoriyHo iepcuHii — rpamHeraTuBHi  pyxnuBi
HEeCMnopoyTBOPIOKOYI NanunykonogibHi (kokn abo oBoign)
bakTepii posmipom 0,6-2,0 MKkMm, €Ki MalTb Kancyny,
neputpuxianeHi  mxrytvkn. Mopdonoria ix 3anexuTtb
Bi YMOB KynbTUBYBaHHS i CTaHy KynbTypu. BoHu poc-
TYTb Ha 3BMYaNHMX NOXUBHUX CepenoBuLLax, € dakynb-
TaTMBHO-aHaepobHNMK  MiKpoopraHiaMamu 3 MCUXPOo-
inbHNUMK BNACTUBOCTAMM, NPOAYKYIOTb EHOOTOKCHH [6].

lepcuHii CTiNKi y HaBKONMULIHBLOMY CepedoBULLi, pe-
NPOAYKTUBHO 34aTHi y AianasoHi Temnepatyp Big 2 Oo
40°C, aKTMBHO PO3MHOXYHOTLCS Y NOOYTOBUX XONoAwmnb-
HuKax Ta oBoyecxoBuwax. MMHyTb Npu KUM'ATIHHI, BUCK-
XaHHi, iHconsAuii, 3acTocyBaHHI AesiHdiKytounx 3acobis.

MpupogHMMK pesepByapamu iEPCUHIN € I'pyHT i BoAa,
BTOPUHHUM — FPU3YHU, CiNlbCbKOTOCNOAAPCHKI TBAPUHM Ta

2) Detection of the infectious agent in synovial
tissue or fluid using polymerase chain reaction (PCR).
A definitive diagnosis of ReA is made when 2 major crite-
ria and the corresponding minor criteria are present [2].

A common cause of ReA is yersiniosis, which often
presents as a severe condition with a tendency to
become chronic, involving other organs and systems
with a diverse clinical picture. It is frequently associated
with the HLA-B27 antigen.

Among the clinical symptoms of ReA are asymmet-
rical arthritis of the lower limbs with the development
of dactylitis in the toes, tendinitis, enthesitis, and unila-
teral sacroiliitis. Extra-articular manifestations vary
in type and intensity, including involvement of the
eyes, mucous membranes, urogenital system, or gastro-
intestinal tract [3].

Objective — To illustrate a clinical case of reactive
arthritis against the background of yersiniosis.

MATERIALS AND METHODS

An excerpt from the medical history of a 32-year-old
woman who underwent inpatient treatment in the
therapeutic department of the Municipal Non-Commercial
Enterprise «City Clinical Hospital Ne 13» in Kharkiv.

RESULTS AND DISCUSSION

Yersiniosis is a common infectious disease with
a foodborne transmission mechanism caused by micro-
organisms of the Yersinia genus. Clinically, it is characte-
rized by an acute onset with fever, intoxication, predo-
minant involvement of the digestive and musculoskeletal
systems, exanthema, and a tendency toward prolonged,
recurrent, and chronic progression.

Currently, yersiniosis is reported in many countries
worldwide. The highest incidence rates are observed
in regions with a cooler climate, such as Northern Europe,
Scandinavian countries (where serotypes O:3 and O:9
are predominantly isolated), Japan (serotype 0:9), and
among African-American children. The disease primarily
affects individuals aged 20 to 40 years [4, 5].

The causative agent of yersiniosis, Y. enterocolitica,
belongs to the Enterobacteriaceae family and the
Yersinia genus.

Morphologically, yersinia are Gram-negative, motile,
non-spore-forming rod-shaped (coccoid or ovoid) bac-
teria, measuring 0.6-2.0 um, equipped with a capsule
and peritrichous flagella. Their morphology depends
on cultivation conditions and the state of the culture.
These facultative anaerobic microorganisms grow
on standard nutrient media, exhibit psychrophilic pro-
perties, and produce endotoxins [6].

Yersinia are environmentally resilient and can repro-
duce within a temperature range of 2°C to 40°C.
They actively multiply in household refrigerators and
vegetable storage facilities but are destroyed by boiling,
drying, sunlight exposure, and disinfectants.

Natural reservoirs of yersinia include soil and water,
while secondary reservoirs are rodents, agricultural
animals, domestic pets, and birds. In these hosts, the
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OOMallHi TBApuHW, NTaxu, Y SIKUX 3aXBOPHOBAHHSA MOXe
OyTn AK y hopMi HOCINCTBa, Tak i MaHidheCTHNX PopM.

MexaHiaM 3apaXXeHHs1 iEPCUHIO30M — eHTeparnbHUN,
LUNAXWU Nepefadi — xap4oBuiA, BogHWUIA i nobyToBuii [3, 6].
BoaHuii Ta noByTOBUIA LUMSXMN 3apaXKeHHsI NPW iIEPCUHIOSI
3ycTpivaeTbes pigwe. Lvpokuin gianasoH BUpaXXeHOCTi
TOKCUKO3Y N nomniMopdpiaM OpraHHUX ypakeHb 3Ha4YHOM
Mipolo 3anexaTtb Bif noBepxHeBoro O-aHTUreHy, SKuiA
€ TepmocTabineHum ninononicaxapugom (NMNC), wo
CTUMYIIOE IMYHOKOMMETEHTHI KMiTUHW, @ TaKOX Crnpusie
PO3BUTKY anepriyHMX i aBTOIMYHHUX NPOLIECIB, MOCUIIIOE
cdaroumTapHi nmpouecu i onocepegkoBaHO CTUMYIOE
cuHTe3 npoctarnanauvHie (PgF, PgE) i umkniyHnx Hykneo-
Tmais (LAM® i urM®). BuBinbHeHHs aHadinaKTOreHHMX
pe4voBuH 3abe3nevytotb PgF i ufMo® [7].

Pe3ncTeHTHICTb MaKpoopraHiamy [0 i€pCUHIA NoB’s-
3aHa 3 KINiTUHHOW iIMyHHO Bignosigato (ocobnueo npo-
Aykuis iHTepdepoHy-y (I®H-y) T-knitTmHamu), cTumyns-
uis mikpoopraHiamamu npogykuii 1®H-a, iHTepnenkiHy-1
(1-1), 11-6, dcaktopa Hekpody nyxmuH-o. (PHM-a),
NPUYOMY IHTEHCUBHICTb CTUMYNALIT 3anexuTb Big CTPykK-
Typu nnasmig [3, 6]. Takox € gymka LWoAo aHoOMarbHOI
BignoBiai MikpobioTK 3 BUHUKHEHHAM 3ananeHHs [8].

YTBOpeHHs crneuundiyHux rpaHynboM  3yMOBIIHOE
BTOPUHHY OakTepieMito 3 OpMyBaHHAM BTOPUHHUX
ocepefkiB 3ananeHHs Ta iIMyHOMATOMOriYHUX peakuin,
WO MpU3BOAMTL [0 BWHUKHEHHS peuunavBy, BTOPUHHO-
BOMHMLLIEBMX HOPM, 3aTSHKHOIO Ta XPOHIYHOro nepeoiry.

TokcuyHo-aneprinHo  peakuicto Ha penpoaykLuito
30yaHUKa € XapaKTepHi Ans iEpPCMHIO3y eK3aHTeMaTo3Hi
BUCUNAHHS, apTPUTKN, CUHOBIITU, KOH'FOHKTUBITWN, €03MHO-
inis. Po3BUTOK peariHOBOI rinepyyTnuBOCTi NOB’A3aHUN
3 cuHTe3oM IgE, ix dcpikcauiero Ha noeepxHi 6a3odinis,
JerpaHynsudieto  KnituH 3 noganblUMM  BUBINbHEHHSM
6ioNoriYHO-akTUBHMX PEYOBUH. ABTOIMYHHUIA KOMMO-
HEHT IEPCMHIO3HOI iHMeKUil y BUmMAAi noniknoHansHoT
aKkTuMBauil cnyrye Tpurepom Buxogdy iHEKUiAHOro npo-
uecy B MoHocneuudivyHe aBTOIMyHHE 3axBOpPHOBaHHSA
(xBopoba PeinTepa, KpoHa, lNyHapa—LllerpeHa, peswma-
TOIOQHWA  apTpuUT, aBTOIMYHHI TUPeOoIaMT | renaTwrT,
eHAo-, Mio-, NnepukapanTn).

Y xBopwux, HociiB HLA-B27, goBegeHa yLikomxyoda
Jis1 iIMyHHMX KOMMIEKCIB Y BUrMAAi IEPCUHIO3HOIO apTpuUTy
i By3nyBaToOi eputemMu, L0 BUHUKAKOTb K YCKINaAHEHHS.
Po3BuTKY NOCTIEPCMHIO3HMX apTponaTiin Cnpusie romo-
norist Mixx aHTureHammn nenkoumTtis HLA-B27 i Yad-agre-
3MHOM iEPCUHIN: MOMeKynu aparesii  BUKOPUCTOBYIOTb
HLA-B27 sk niraHg 3agnsa BAAMBY Ha KMiTUHU CUHOBI-
anbHoi 060MoHkKKM cyrnoba; BogHo4ac NepexpecHo peary-
l0Yi aHTUTINA YNHATD YLLKOAXKYIOYY Ait0 Ha BNacHi KNiTUHK
opraHi3my, siki BUpobrsitoTb MiABULLEHY KiNbKICTb MONeKyrn
HLA-B27. Take nepexpecHe pearyBaHHSA NepeLuKogxae
HopManbHin iMyHHI BignoBigi ¥ enimiHauii 6akTepii.
HLA-B27-no3nTuBHi nimdounTi npu ctumynsauii 6akrepi-
anbHuMmun JINMC npogyKyoTh NigBMLLEHY KiNbKIiCTb Npo3a-
nanbHux daktopis (OHIM, IPH i 1J1-1). 3a HasABHOCTI
HLA-B27 aHTureny BusiBnsnacb Oinblia yacTtoTa CrnoH-
OuniTiB, HaTOMICTb, MPU BIACYTHOCTI aHTUreHy uvacrTiwe
peecTpyBanucs nepudepinHi aptputu [9].

3akntovHa dasa natoreHesy — enimiHauis 30ygHuka
3 OpraHiamy, Lo NpM3BOAWTbL A0 OAYXKaHHS, HAacTae B pe-
3ynbTati NigBULLEHHSA harounTapHOi akTMBHOCTI NEnKo-
UWTIB, YTBOPEHHSI crneundiyHux aHTUTIn (agekBaTHUiA

disease may manifest as either asymptomatic carriage
or active disease.

The transmission mechanism of yersiniosis is enteral,
with foodborne, waterborne, and contact pathways.
Waterborne and contact transmission are less com-
mon [3, 6]. The broad spectrum of toxicosis severity
and organ damage polymorphism is significantly
influenced by the surface O-antigen, a thermostable
lipopolysaccharide (LPS) that stimulates immune cells,
promotes allergic and autoimmune processes, enhan-
ces phagocytosis, and indirectly stimulates the synthesis
of prostaglandins (PgF, PgE) and cyclic nucleotides
(cAMP and cGMP). The release of anaphylactogenic
substances is mediated by PgF and cGMP [7].

Host resistance to yersinia is linked to cellular immune
responses, particularly the production of interferon-y
(IFN-y) by T cells, and the stimulation of IFN-a, inter-
leukin-1 (IL-1), IL-6, and tumor necrosis factor-o. (TNF-a.)
production by microorganisms. The intensity of stimu-
lation depends on the plasmid structure [3, 6]. There is
also a hypothesis about abnormal microbiota responses
leading to inflammation [8].

The formation of specific granulomas causes secon-
dary bacteremia with the development of secondary
inflammatory foci and immunopathological reactions,
leading to relapses, secondary focal forms, and prolon-
ged and chronic courses.

Toxic-allergic reactions to the reproduction of the
pathogen include characteristic exanthematous rashes,
arthritis, synovitis, conjunctivitis, and eosinophilia.
The development of reaginic hypersensitivity is asso-
ciated with IgE synthesis, their fixation on basophils, cell
degranulation, and the subsequent release of biolo-
gically active substances. The autoimmune compo-
nent of yersiniosis, manifesting as polyclonal activation,
can trigger the transition from infectious to monospecific
autoimmune diseases (e.g., Reiter's syndrome,
Crohn’s disease, Gougerot-Sjogren syndrome, rheuma-
toid arthritis, autoimmune thyroiditis and hepatitis,
endo-, myo-, and pericarditis).

In patients carrying the HLA-B27 antigen, immune
complex damage manifests as yersinia-induced arthritis
and erythema nodosum. The development of post-
yersinia arthropathies is facilitated by homology bet-
ween HLA-B27 leukocyte antigens and Yad adhesin
of yersinia. Adhesion molecules use HLA-B27 as a ligand
to affect synovial cells, while cross-reactive antibodies
damage self-cells that overexpress HLA-B27 molecules.
This cross-reactivity impairs normal immune responses
and bacterial elimination. HLA-B27-positive lymphocytes
stimulated by bacterial LPS produce increased amounts
of pro-inflammatory factors (TNF, IFN, and IL-1). In the
presence of HLA-B27, spondylitis is more common,
whereas in its absence, peripheral arthritis is more
frequently observed [9].

The final stage of pathogenesis, the elimination of
the pathogen from the body and recovery, results from
enhanced leukocyte phagocytic activity and the forma-
tion of specific antibodies (adequate cell-mediated and
humoral immunity). Immunological reactions during the
acute phase of prolonged Y. enterocolitica persistence
play a key role in the development of protracted courses
and secondary focal forms.
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KNiITUHHO-TYMOPanbHUI IMYHITET). Y hOpMYBaHHi 3aTsk-
Horo nepebiry 1 BTOPUHHO-BOTHULLEBUX (DOPM MpOBigHA
pOrb HANEXWTb IMYHOSMOTYHUM peakKLisiM BXe B FOCTPOMY
nepiogi TpmBanoi nepcucteHuii Y. enterocolitica.

IMYHITET YHacnigok nepeHeceHoro iEpCMHIO3y HECTINKUN,
BHYTPILLHLOBMAOBUIA, ONCaHI MOBTOPHI BUMAAKM XBOPOOM.

KniHiyHnn nepebir BigpisHAETLCA TSHXKKICTIO, 3HAYHOM
TpUBanicTIO 3 YaCTOK XPOHi3aLlieto, 3any4eHHsM y npoLec
pisHMX opraHiB Ta cuctem. IHkyGauiiHniA nepiog npwu
iepcuHiosi Tpueae Big 15 roa. oo 19 gHiB (y cepeaHbOMy
3-5 pHiB). 3axBoploBaHHA MNEpeBaXHO MOYNHAETLCSA
rOCTPO: XapaKTepHi iIHTOKCKKaLid, KaTapanbHWUA CUHAPOM,
YpaXKeHHs1 TpaBHOIO TPaKTy i cyrnobiB, Mianrii, ek3aHTema,
36inbLUEeHHs NeviHkuM i nimdaTuyHux By3nis. Temnepatypa
Tina nigsuwyetbesa fo 38—-39°C, MOXINBO 1 BULLE.

BuginaioTe Taki KniHiYHI popmMKn iepcuHiosy: racTpo-
iHTecTuHanbHa, abgomiHanbHa, reHepanizoBaHa, BTOPUH-
HO-BOTHULLEBA. 3axBOPIOBaHHA MOXeE MaTu SIK CTepTuii
nepebir Ta oBMEXMUTUCA KNiHIKOK TOCTPOI  KMULLKOBOT
iHdeKLUii, TaK i BAHUKHEHHSI ME3EHTEPUTIB, TEPMiIHANbHUX
ineiTiB, Me3afdeHiTy, aneHauuuTy, cerncucy, Moxe matu
dynbmiHaHTHUI Nepebir. Takox 3ycTpivyaeTbes KaTtaparb-
Ha copma 3 GonamMu y ropni, HEXUTTIO, Kalunem.
Y naTtonoriyHui npouec MoXyTb 3anyy4aTUcst HUPKW, ne-
YiHKa, nigWwnyHkoBa 3ano3a, CepueBO-CyAMHHAa Ta Hep-
BOBa cucTeMu. Y pasi XpoHiyHoro nepebiry y Takmx
nauieHTiB AiarHOCTYIOTb pPeakTUBHWUI apTpuUT, CKNepwuT,
KOH'IOHKTUBIT, TMOMEpYnoHedpuT, By3nyBaTy epuTeMy,
nimcbageHonartito. MNpu iepcnHio3i YacTo BUHUKAE xapak-
TEPHUA BucMN Ha Tynyb6i Ta KiHUiBKax — noniMopdHi
ApibHonnaMKUCTI, NnaMmMcTonanynbo3Hi abo po3eonbo3Hi)
BMCUMaHHS, CUMNTOM «KarnLLIOHY» — ogyTnicTb 06nnyys,
CUMMNTOM «PYKaBUYOK» Ta «LUKAPNETOK» — HabpsaKnicTb
i rinepemisa gonoHewn Ta cton (puc. 1-6) [10].

B nepebiry iepcuHiody MoXyTb OyTW 3arocTpeHHsl,
peunauBu, a YCKNagHEeHHSIMW 3aTsKHOTO Ta XPOHiy-
Horo nepebiry MoxyTb OyTM CUCTEMHi 3axBOplOBaHHA
CMONYyYHOI TKAHWHW.

[iarHocTuka iepCUHIO3y IPYHTYETbCSA Ha  KNiHIYHINA
KapTuHi, nabopaTtopHii giarHoctuui (6akTepionoridHui,
CepornoriYHUiA, iMyHOMNOTYHMI Ta FrEeHETUYHUI METOAMN).

JlikyBaHHs XBOpUX Ha iEPCUHIO3 NPOBOAUTLCA
3 ypaxyBaHHAM dopMu i TsXKKOCTi xBopobu. BoHo
30IACHIOETLCA  KOMMMEKCHO i3 3acCTOCYyBaHHSAM [i€Tw,
eTioTponHoi (aHTubakTepianbHi npenapatn TOPXIHO-
FMIOHOBOro  psiay, amiHornikoaugu, uedanocnopuvHn
Il Ta IV nokoniHb, kapbaneHemu, xnopamdeHikor,
AHTUMMIKOTUKKM) | naToreHeTudHoi Tepanii (iHdys3iliHO-
JesiHToKcuKauinHa, npobioTukn, AeceHcmbinidytodi npe-
napartu, eHTepocopbeHTN, aHTUOKCUAAHTU, aHrionpoTEK-
TOpW, HecTepoigHi npoTusananbHi 3acobu, meTaboniyHi
npenaparu, rMioKOKOPTMKOCTEPOIaN).

Y pasi HeeheKTMBHOCTI aHTubakTepianbHOi Tepanii
pPEKOMeHAYHTb BMKOPUCTOBYBATU MOMiBaneHTHUIA iepcu-
Hio3HWIA GakTepiodar (50,0-60,0 mn 3 pa3n/goby Ne 5-7)
y MoHoTepanii abo B NoegHaHHi 3 aHTMBIOTMKaMMK.

JlikyBaHHS1 XBOpUX i3 BTOPUHHO-BOMHULLEBOIO (DOPMOIO
iEpCMHiO3y NPOBOAUTLCA 3a iHAMBIQYanbHOK AN KOX-
HOro XBOPOro cxemot. [ns nikyBaHHA peakTUBHOIO
apTpuTy 3actocoytoTb DMARDs, y Tomy 4ucni 1 iMyHo-
GionoriyHy Tepanito, NOBIOMIIEHHS LWOAO SKOT € eni3o-
AvdHuMK (ny6nikauis Wwoao 3actocyBaHHSA Touunisymady
Tanaka gatosana 2009 p.) [13].

Immunity after yersiniosis is unstable, species-
specific, and recurrent cases have been reported.

The clinical course is characterized by severity,
significant duration, frequent chronicity, and involvement
of various organs and systems. The incubation period
for yersiniosis ranges from 15 hours to 19 days (on aver-
age 3-5 days). The disease typically begins acutely with
symptoms of intoxication, catarrhal syndrome, involve-
ment of the digestive tract and joints, myalgia, exanthema,
hepatomegaly, and lymphadenopathy. Body temperature
rises to 38—-39°C or higher.

The clinical forms of yersiniosis include gastroin-
testinal, abdominal, generalized, and secondary focal
forms. The disease may present as mild, limited to acute
intestinal infection, or involve mesenteritis, terminal
ileitis, mesadenitis, appendicitis, sepsis, and, rarely,
a fulminant course. A catarrhal form with sore throat,
rhinitis, and cough is also observed. The pathological
process can involve the kidneys, liver, pancreas, cardio-
vascular, and nervous systems. In chronic cases, reactive
arthritis, scleritis, conjunctivitis, glomerulonephritis, ery-
thema nodosum, and lymphadenopathy are diagnosed.
A characteristic rash often appears on the torso and
limbs, presenting as polymorphic, small-spotted, maculo-
papular, or roseolous eruptions. Other signs include
the «hood symptom» (facial puffiness) and the «glove
and sock symptom» (swelling and hyperemia of the
palms and soles) (Fig. 1-6) [10].

Exacerbations and relapses can occur during the
course of yersiniosis, and complications of prolonged
and chronic cases may include systemic connective
tissue diseases.

Diagnosis of yersiniosis is based on clinical presen-
tation and laboratory diagnostics, including bacteriolo-
gical, serological, immunological, and genetic methods.

Treatment of yersiniosis patients is determined by the
form and severity of the disease. It is conducted compre-
hensively, involving dietary adjustments, etiological
therapy (antibacterial agents such as fluoroquinolones,
aminoglycosides, third- and fourth-generation cephalo-
sporins, carbapenems, chloramphenicol, and antifun-
gals), and pathogenetic therapy (infusion-detoxification,
probiotics, desensitizing agents, enterosorbents, anti-
oxidants, angioprotectors, nonsteroidal anti-inflammatory
drugs, metabolic agents, and glucocorticosteroids).

In cases where antibacterial therapy is ineffective,
the wuse of polyvalent vyersiniosis bacteriophage
(50.0-60.0 ml 3 times/day for 57 days) is recommended,
either as monotherapy or in combination with antibiotics.

Treatment of patients with secondary focal forms
of yersiniosis is individualized. For reactive arthritis,
DMARDs, including immunobiological therapy, are
used, although reports of such therapy are sporadic
(e.g., the use of tocilizumab by Tanaka in 2009) [13].

The use of immunomodulators is determined by
the immune status abnormalities identified in the patient.
The most challenging aspect of yersiniosis therapy
remains the prevention and treatment of prolonged
and chronic disease courses. During convalescence,
vitamin complexes, adaptogens, and immunomodula-
tors are prescribed.

Surgical complications are managed
care facilities.

in surgical

Bunagok i3 npakTukun

588

A case from practice



BicHuK XapkKiBCbKOro HauioHanbHOro yHisepcuteTy imeHi B.H. KapasiHa.
Cepis Megnumna. 2024. T. 32. Ne 4(51). C. 584-595
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2024;32(4(51)):584-595

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

Puc. 1-6. KniHi4Hi NposiB1 ek3aHTeMMn Npu KULLKOBOMY iEPCUHIO3i
Figs. 1-6. Clinical manifestations of exanthema in intestinal yersiniosis

[MpusHayeHHs iIMyHOKOPEKTOpIB BU3HA4YaETLCA BUSB-
TNEHUMW Y XBOPOIO 3MiHAMMW MOKa3HWKIB iIMyHHOIO CTaTycy.

Hanbinbl cknagHMM acnekTtoM B Tepanii iepcuHiosy
0O TenepilwHbOro Yacy 3anuwiaeTbcs npodinakTmka
i NiKyBaHHSA 3aTSHXKHOMO i XpOHiYHOro nepebiry xBopobu.
Y nepiogi pekoHBanecLeHLii 3acTOCOBYIOTb BiTaMiHHi
KOMMIEKCH, afanToreHn, iMyHOKOPEKTOpMU.

XipyprivHi ycknagHeHHs nikytoTb y cTauioHapax Xipyp-
rivHoronpo@into. CnocrepexeHHs 3apekoHBanecLeHTamm
NpoBOASATbL 3aNeXHO Big HOPMK Ta TSXKKOCTI XBOpOOU
npotarom 1-6 Mic nicna BUMNWCKM 3i cTauioHapy: npwu
nerkux dopmax — 1 Mic., Npu cepegHbOTAKKUX — 3 Mic.,
npu TsXXKnx — 6 mic. Yepes 1, 3, 6 Mic. XBOpUM NpPoBOAATL
KNiHiYHe obCTexeHHs, GioximiuHe [ocnioXeHHs1 KpoBi,
HakTepionoriyHui aHania kany. 3BifibHeHHS Big poboTn
pekoHBanecLeHTiB 3gincHioeTbes Big 10 4o 30 AHiB 3anex-
HO Big KNiHIYHOT hOPMMU i TSXKKOCTI NepeHeceHoi XBopobu.

CneuundiyHy npodinakTuky i€epcuHiody He po3pob-
neHo. 3AiNCHIoITbL 3aranbHOririeHiYHI 3axoau.

Ha cborogHi Hemae YiTKoro NpoToKorny LWOAO BeAEHHS
NauieHTiB i3 peakTMBHUM apTpUTOM, 4acTo niKyBaHHA
6a3yeTbCsl Ha OCHOBI BMACHOrO KMiHIYHOro AocBiay.

Ockinbku niTepaTypHi AaHi WOA0 BUKOPUCTAHHS iMyHO-
GionoriyHoi Tepanii € BUKMIOYHO CNopaguyHUMK, Hamu
npe3eHTOBaHO KniHiYHUIA Bunagok PeA, acouiioBaHoro
3 Y. Enterocolitica, pnsi nikyBaHHsi sikoro 6yno 3acTtoco-
BaHO ToLmMnisymab.

Follow-up for convalescents is conducted depen-
ding on the form and severity of the disease for
1-6 months after discharge: 1 month for mild forms,
3 months for moderate cases, and 6 months for severe
cases. At 1, 3, and 6 months, clinical examinations,
blood biochemistry, and stool bacteriological analyses
are performed. Work exemptions for convalescents
range from 10 to 30 days, depending on the clinical
form and severity of the disease.

No specific prophylaxis for yersiniosis has been
developed; general hygienic measures are implemented.

Currently, there is no clear protocol for managing
patients with reactive arthritis, and treatment often relies
on clinical experience. Given the sporadic nature of
literature data on immunobiological therapy, we present
a clinical case of reactive arthritis associated with
Yersinia enterocolitica, treated with tocilizumab.

Bunagok i3 npakTuku

589

A case from practice



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.

Cepis Megmumna. 2024. T. 32. Ne 4(51). C. 584-595
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2024;32(4(51)):584-595

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

KAiHi4HKI BUNaAOK

MauieHTka B., 32 p. y ciyHi 2024 poky 3BepHynacb
32 MeOUYHOK [OMOMOroK [0 MEeAWYHOro UEHTpY  3i
ckapramy Ha paHKkoBui 6Ginb, HabpsK y KONIHHUX, rOMin-
KOBOCTOMHMX, 2-5 nanbuax obox cTton. 3 enigemio-
NOriYHOro aHaMHesy BiAOMO, Lo 6rm3bko 1,5 mic. Tomy,
nicrns BXMBaHHA CBUHUHKW, Mana KniHiYHi NposiBu xap4o-
BOI TOKCWKOIHpeKLii, nicnsa sikoi TpuBanun yac Typbysa-
N1 03HaKkn AnckomdopTy 3 GOKY LUNYHKOBO-KULLKOBOIO
TpakTy, acTeHizauif, apTpanrii, BUpaXeHi NOpyLleHHs
HOpManbHOI Ii3NYHOT aKTMBHOCTI ax [0 MOopYyLUEeHb
xogu. KniHiyHOi edbekTuBHOCTI Big 3actocyBaHHs HI3IT,
aHTMGioTKKIB  (KMiHAAMiUWH, AokcuumkniH go 5 gib)
He Big3Hadanocs. Npu MaHiecTauil KNiHIYHMX NposBiB
3aXBOPIOBaHHS NauieHTka nepebyBana B iHLWIA KpaiHi.
OHnaiiH KoHcynbTyBanacs y peBmaronora B YkpaiHi,
3nana aHanisu. 3a pekomeHpadieto peemartonora 6yno
npoBedeHO Tepanito MeLponoM, cynbdacanasvHOM.
Ha doHi npoBegeHol Tepanii nauieHTKa BigsHavana
He3HayHe nokpalweHHs camonoyyTTs. OgHak y XBopoi
3'apunuca 6oni y KicTkax, Takox TypOyBano cepuebuTTs
Ta NOPYLUEHHSI CHY 4epe3 Hamagu HiYHoro cepuebutTs.
3 aHaMHesy XuTTS BiOOMO, WO XBOpa CTpaxaae
Ha XPOHIYHWI racTpoAyOOeHiIT, 3anisofediunTHy aHeMito.

O6’ekmuesHO: 3aranbHUIA CTaH BiAHOCHO 3a40BiNbHUN.
AcTeHiuHol koHCcTUTyLji. B ceigomocTi. LUKipHi nokpusu:
4YnCTi, 3BUYaHOro 3abapBrneHHs, Typrop i enacTu4HicTb
30epexeHi, nomipHoi BonorocTi. Cnn3osi 3BM4YaliHOrO
Konbopy, 4ucTi. MepudepiviHi nimgoBy3nn He 36iNbLUEHI.
KictkoBo-cyrmoboBa i M’'si30Ba CUCTEMWM — YYTNUBICTb
npy nanenauii Ta pyci y KOMiHHWX, FOMIfIKOBOCTOMHUX,
2-3 nnecHodpanaHroBux 3niBa Ta 1-3 cnpasa,
NpoKCcMManbHUX MixdanaHroBux cyrnobax 2 3niea Ta
1-3 cnpaBa, Oinb npwu nanbnadii napaBepTebpanbHO
Yy30OBX MOMEpPEKOBO-KPUXKOBOrO  BigAiny, Habpsk y
FOMIfIKOBOCTOMNHMX, 2-3 nrnecHodanaHroBnx 3nisa Ta
2-3 cnpaBa, npokcumanbHUX MixdanaHroBux cyrnobax
2 3niBa Ta 1-3 cnpasa (puc. 7).

Clinical case

Patient V., a 32-year-old female, sought medical
assistance at a medical center in January 2024,
complaining of morning joint pain and swelling in the
knees, ankles, and toes (2nd-5th) of both feet. Epidemio-
logical history revealed that approximately 1.5 months
earlier, after consuming pork, she exhibited symptoms of
foodborne toxicoinfection, followed by prolonged gastro-
intestinal discomfort, asthenia, arthralgia, and significant
physical activity limitations, including impaired walking.
The patient did not experience clinical improvement
from NSAIDs or antibiotics (clindamycin, doxycycline for
5 days). At the onset of the disease, she was in another
country and consulted a rheumatologist in Ukraine online,
undergoing tests. Based on the rheumatologist's recom-
mendations, she was treated with Medrol and sulfasala-
zine, resulting in slight symptom improvement. However,
the patient developed bone pain, palpitations, and sleep
disturbances due to nocturnal palpitations.

Objective Examination: General condition: Relatively
satisfactory. Asthenic constitution. Conscious. Skin:
Clear, normal color, preserved turgor and elasticity,
moderately moist. Mucous membranes: Normal color,
clean. Peripheral lymph nodes: Not enlarged. Musculo-
skeletal system, Tenderness: Noted during palpation
and movement in the knees, ankles, 2nd-3rd meta-
tarsophalangeal joints on the left and 1st-3rd on the
right, and in the proximal interphalangeal joints of
the 2nd finger on the left and 1st-3rd fingers on the
right. Swelling: Observed in the ankles, 2nd—3rd meta-
tarsophalangeal joints on the left and 2nd-3rd on the
right, and in the proximal interphalangeal joints of
the 2nd finger on the left and 1st-3rd fingers on the
right (Fig. 7).

Puc. 7. OniroapTpuT y XBOpOi Ha peakTUBHUIA apTpuT
Fig. 7. Oligoarthritis in a patient with reactive arthritis

CepueBo-cyanHHa cuctema: TOHM cepus SCHI, 3BYYHI,
pUTMiYHi. MNynbC 3a40BINBHOrO HaAMOBHEHHA Ta Hanpyru,
YCC - 108 3a 1 xB., AT 113/71 mm. pT. cT. OuxanbHa
cuctemMa: rpygHa KritTuHa npasunbHoi dopmu. [lepky-
TOPHO-NEereHeBni 3ByK. AyCKynbTaTUBHO — ANXaHHS BE3U-
KynsapHe, xpunie Hemae. YOP — 17 3a 1 xB. TpaBHa
cuctema: s3MK BOJOrMn, obknageHuin GinuM HanbOoTOM.
XKuBiT cMmeTpuyHMiA, Npy nanbnadii M’'SKWA, YyTNMBICTb

Spine: Pain upon palpation paravertebrally along
the lumbosacral region. Cardiovascular system: Heart
tones are clear, distinct, and rhythmic. Pulse: Adequate
fullness and tension, heart rate 108 bpm. Blood pre-
ssure: 113/71 mmHg. Respiratory system, Chest: Proper
shape. Percussion: Pulmonary sound normal. Ausculta-
tion: Vesicular breathing, no wheezing. Respiratory rate:
17 breaths per minute. Digestive system, Tongue: Moist,
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B eniracTpii, NiBin 34yxBUHHIN AinaHui. MNedviHka He nanb-
nyetbcs. CenesiHka He nmanbnyeTbcs. BUNOPOXHEHHST —
ocdopmneHe, 6e3 natonoriyHux pomiwok. CevoBunyc-
KaHHSA — BinbHe, 6e36onicHe, B AOCTAaTHIN KiNbKOCTi

MMauieHTui nonepegHbO BCTAHOBMNEHO [AiarHo3 peak-
TMBHOro apTpuTy. Y3[, cyrnobiB cTom: CUHOBIIT romin-
KOBOCTOMHUX, apTpuT 2-3 nnecHodanaHroBux 3nisa Ta
1-3 cnpaBa, npokcumarnbHUX MixdanaHroBux cyrnobax
2 3niBa Ta 1-3 cnpasa.

EnekTtpokappgiorpama: cuHycoBa Taxikapgis, YCC 111
3a 1 XBUMKUHY.

MauieHTui O6yno npu3HavyeHo A00B6CTEXEHHS, BUSB-
neHo IgA po Y. enterocolitica (12,6 og.) Ta Ig G po
Y. enterocolitica (44,1 op.), WO [A03BOMANO BCTaHO-
BUTW [iarHo3 peakTUBHOrO apTpuTy, acouiioBaHOro 3
Y. enterocolitica. Ticna KoHcynbTauii iHdeKUioHicTa
Oyno ckoperoBaHO ETIOTPOMHY Ta NaTOreHeTeuyHy Tepa-
nito. MpusHadeHo: copued no 400 mr 1 pas Ha geHb
npotarom 14 fi6, megpon no 4 mr 1 pa3 Ha AeHb, Cynb-
¢acanasnH no 1000 mr 2 pasm Ha AeHb, CUMNTOMa-
TUYHa Tepanig.

XBOpin  BUKOHaAHO

€HOOCKOMIYHI  JOCHiOXKEHHS.

3a pesynsratamu esodarogyoneHockonii Big 26 ciyHA
2024 p. BUSAIBNEHO: epuTeEMaTO3Ha BMpPaXeHa racTpo-
natisa, 3acTiiHa JdyoAdeHonaris, AyodeHo-racTpanbHUin
pedntokc (puc. 8):

coated with a white plaque. Abdomen: Symmetrical,
soft upon palpation, tenderness noted in the epigastric
and left iliac regions. Liver: Not palpable. Spleen: Not pal-
pable. Stool: Formed, without pathological inclusions.
Urinary system: Urination: Free, painless, adequate volume.

The patient was preliminarily diagnosed with reactive
arthritis. Ultrasound of foot joints: Synovitis of the ankles,
arthritis of the 2nd-3rd metatarsophalangeal joints on
the left and 1st-3rd on the right, and the proximal
interphalangeal joints of the 2nd finger on the left and
1st—3rd fingers on the right.

Electrocardiogram: Sinus tachycardia, heart rate 111 bpm.

Further examinations revealed the presence of IgA
to Y. enterocolitica (12.6 units) and IgG to Y. enterocolitica
(44.1 units), confirming the diagnosis of reactive arthritis
associated with Y. enterocolitica. After consultation with
an infectious disease specialist, the etiotropic and patho-
genetic therapy was adjusted. The following treatment
was prescribed: Sorcef (400 mg) once daily for 14 days,
Medrol (4 mg) once daily, Sulfasalazine (1000 mg)
twice daily, Symptomatic therapy.

The patient underwent endoscopic examinations.
Findings from esophagogastroduodenoscopy dated
January 26, 2024: Erythematous severe gastropathy,
congestive duodenopathy, and duodenogastric
reflux (Fig. 8).

Puc. 8. E3odarogyogeHockonist Xsopoi
Fig. 8. Esophagogastroduodenoscopy

3a pesynsratamu KOnoHOCKOMii BUSIBNIEHO AOJiXOC-
Urmy (gocnimpkeHHst 6yno npununHeHo Ha eigctaHi 100 cm,
Konu npu cnpobi po3ropHyTU 3aKpy4YeHWh 3rvH Cnn3oBa
KOHTaKTHO pearye nosiBok NeTexiii Ta TOUKOBUX eposilt).

JlabopamopHo: HLA B27 aHTtureH HeratusHui, CPB
34,34 wmr/n (< 6 wmr/n), P® 4,35 (meHwe 30 MO/mn),
ACIO 120,53 MO/mn (Hopma < 200), IgM (3aranbHuin)
2,02 nr/mn (0,4-2,3), KOK (3ar) 53,10 Oa/n (Hopma 26—
140), KOK (MB) 22,52 Oa/n (Hopma < 25), AT 316,80 Oa/n
(Hopma 225-450), ANA cymHiBHi, IJ1-6 18,1 nr/mn, kanb-
npoTekThH 567,19 (< 80), BiTamiH B9 15,86 (3,89-26,8 Hr/mn),
BiTamiH B1 687,6 (197-771 nr/mn), KniHiYHMIA aHani3
KpOBi, 3aranbHui aHani3 cedi 6e3 NaTonoriyHnx 3miH.

3a pesynsratamu KniHiYHUX NposiBiB, enigemionoriy-
HOro aHamHesy, NabopaTopHUX Ta IHCTPYMEHTAIbHUX
JocnigxeHb BCTAHOBMEHO AiarHo3: KULWKOBUIA iEPCUHIOS,
BTOPVMHHO-BOTHULLEBA hopma (peakTUBHWUIA MoniapTpuT,
CVIHOBIIT), XpOHiYHUI B6e3nepepBHUI nNepebir.

KoHcynbToBaHa racTpOeHTEpOSioroM, siKMiA Bigkope-
ryBaB Teparnito, CNpsiMOBaHy Ha NiKyBaHHSA epuTeMaTos-
HOI racTponarii Ta iH.

Colonoscopy findings: Dolichosigma. The procedure
was terminated at 100 cm due to contact reactions of
the mucosa in a twisted fold, resulting in the appearance
of petechiae and pinpoint erosions.

Laboratory results: HLA-B27 antigen: Negative, CRP:
34.34 mg/L (< 6 mg/L), RF: 4.35 IU/mL (< 30 IU/mL),
ASLO: 120.53 IU/mL (<200 IU/mL), IgM (total): 2.02 pg/mL
(0.4-2.3 pg/mL), CK (total): 53.10 U/L (26-140 U/L),
CK-MB: 22.52 U/L (< 25 U/L), LDH: 316.80 U/L (225—
450 U/L), ANA: Doubtful, IL-6: 18.1 pg/mL, Calprotectin:
567.19 (< 80), Vitamin B9: 15.86 ng/mL (3.89—-26.8 ng/mL),
Vitamin B1: 687.6 pg/mL (197771 pg/mL), Clinical blood
analysis and urinalysis showed no pathological changes.

Diagnosis: Based on clinical manifestations, epide-
miological history, laboratory, and instrumental findings,
the following diagnosis was established: Intestinal
yersiniosis, secondary focal form (reactive polyarthritis,
synovitis), chronic continuous course.

The patient was consulted by a gastroenterologist,
who adjusted the therapy to address erythematous
gastropathy and other conditions.
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Y nauieHTkn nicna Kypcy nikyBaHHS Oyno BUSIBNEHO
3HOBY AiarHOCTUYHO 3HAYMMO NiABULLEHI TUTPU aHTUTIN
no iepcunin (IgA Y. enterocolitica 14,1 y.o. T1a IgG
Y. enterocolitica 45,8 y.0.) Ta NnponoBXyBanu TypbysaTtu
6oni y cyrnobax. KoHcynstoBaHa iHeKUioHICTOM, BUpI-
LEeHO MOBTOPWUTU KypC aHTuGioTuKoTepanii, ogHak npu-
3HayeHun nesodpriokcaumMH mMaB nobidHi Aaii, Tomy 6yno
BUpiLLeHO BBOAUTM LedTpiakcoH 2,0 r Ha foby BHYTpiLL-
HbOBEHHO KpanenbHO MpOTArOM [OBOX TWKHIB. TakoX,
BpaxoByouM AaHi oo BUCOKMX piBHiB I11-6 (29,9 nr/mn),
6yno BUpILLEHO NPOBECTU BHYTPILUHLOBEHHE KpamniuHHE
BBeAeHHs Toumnizymaby 200 mr 1 pa3 Ha 4 TwkHi Ne 2,
mMeapon 6yrno 3HWXKEHO A0 2 Mr Ha [eHb, MOZOBXEHO
KopakcaH no 5 Mr 2 pasu Ha AeHb.

Mpu gnHamiyHOMY crnocTepexeHHi y xBopoi nabopa-
TopHO Big 29.02.24: 3anizo 22,66 mkmonb/n (9-30,4),
kanin5,0mmons/n(3,3-5,1),marnin0,75mmons/n(0,7-1,0),
HaTpin 142 mmonb/n (135-156), cdeputnH 189 Hr/mn
(20-200). IHpekc HOMA 3,06% (oo 2,77), iHcyniH
13,04 wmkOp/mn (2,6-24,9), rmioko3a 5,28 mmonb/n
(4,22-6,1), ACCP < 1,50 oa/mn (< 1,93). Koarynorpama
A4YTB 3,19 cek (23,2-35,2), NTI (%) 71,9 (70-120),
MHB 1,20 (0,85-1,3), TpombiHoBuin yac 19,0 cek (15,6—
22,2), gibpuHoreH 1,61 r/n (2,0-4,0).

CPB 17,36 mr/n (< 6 wmr/n), ANA 1,31 (no3utueHi),
-6 29,9 nr/mn, KniHIYHWMIA aHani3 KpoBi, 3aranbHWi
aHani3 cedvi 6e3 NaTonoriYHMX 3MmiH.

Cnig 3asHaunty, wo 3 08.04.2024 p. nauieHTka Bia-
3Hayana MoninweHHsi CTaHy, ogHaK cyrnobu nNpoaoBXy-
Banu TypOyBaTu, ane MeHLle, BpaHilHbOI CKYTOCTi He
Bia3Ha4ana. MoBTOpHI gocnigxeHHs y nabopaTopii BcTa-
HoBunu: aHTu Y. enterocolitica IgA (13,37 y.0.), aHTn
Y. enterocolitica Ig G (35,18 y.0.), 3HWXeHHs1 piBHA 1J1-6
no 3,21 nr/mn, CPB 3,6 mr/mn. MauieHTui npusHaveHo
cynbdacanasaH no 1000 mr 2 pasu Ha AeHb OO MiBPOKY,
KopakcaH no 5 Mr 2 pasu Ha [eHb Ta NpU3HaYEHHS
racTpoeHTeporora.

20.08.2024 p. npv NOBTOPHOMY 3BEPHEHHI Y NALiEHTKN
36epiranucb  60nbOBI  BiAYYTTA Yy  FOMINKOBOCTOMHMX
cyrnobax, BenMkoMy nanbLi niBoi ctonu (He BigyyBana
KIHYMK nanbls), WO nocunBanack nicns TpuBanoro
HaBaHTaXEHHS.

O6’ekmusHo: pedirypauis  2-ro  NPOKCUMarnbHOro
MixdpanaHrosoro cyrnoba niBoi cTonu, YyTnMBICTL NpwU
nanbnadii, B iHWOMY — 6e3 3miH (puc. 9)

MauieHTui NpM3Ha4YeHO XOHAPOMPOTEKTOPU, YPUANHN,
BeHOTOHikn. [Mpu HactynHomy Bi3uTi 10.09.2024 p.
y NauieHTKM 3anuLLInnCb ckaprm Ha AMckomdopT y Apy-
romy nanbui niBoi crtonu, 6ynn BpaxoBaHi pesynbraTtu
nabopaTopHOro OOCTEXEHHS] Ta BUPILLEHO MNPUNUHUTY
npuom cynbcacanasnHy Ta NpoaOBXUTU NPOTArOM Micsi-
LS NPMINOM BEHOTOHIKa Ta TpPMBano XOHAPONPOTEKTOPIB.

OvHamiyHe cnocTepexeHHs 3a nabopaTopHUMU
OaHUMW  BCTAHOBWMO  3MEHLUEHHS TUTPIB  aHTWTIN
Y. enterocolitica IgA po 14,79 y.o. Ta IgG Y. enterocolitica
no 21,76 y.o. Cnig 3a3HauuTy, WO MOKa3HUKM 3anuiia-
nuchb NigBULLEHMMM, ane KMiHiYHO Y nauieHTKM 3anuwa-
nvcsa ckapry nuwe Ha 6inb mexaHiyHoro Tuny (Tabn. 1).

Takox 3a nepiog crnoctepexeHHst Oyno Bia3Ha4YeHO
3MEHLUEHHSI TUTPIB aHTUHYKINEeapHUX aHTUTIN OO0 Hera-
TUBHUX 3HaYeHb (Tabn. 2).

Kpim TOro, y XxBOpoi B AUHAMIYHOMY CMOCTEPEXEHHI
Big3Ha4anocs 3HWkeHHs piBHA IJ1-6 — meHwe 2 nkr/mn
(tabn. 3).

Following treatment, diagnostically significant ele-
vated titers of antibodies to Yersinia were again detected
(IgA Y. enterocolitica 14.1 units, IgG Y. enterocolitica
45.8 units), and joint pain persisted. After consultation
with an infectious disease specialist, a repeat course of
antibiotic therapy was decided upon. However, levofloxa
cin caused side effects, leading to the decision to admi-
nister ceftriaxone 2.0 g/day intravenously for two weeks.
Additionally, given the high levels of IL-6 (29.9 pg/mL),
tocilizumab 200 mg was administered intravenously
every four weeks (two doses). Medrol was reduced to
2 mg/day, and Coraxan 5 mg twice daily was continued.

Dynamic monitoring results (as of February 29, 2024):
Iron: 22.66 pmol/L (9-30.4), Potassium: 5.0 mmol/L
(3.3-5.1), Magnesium: 0.75 mmol/L (0.7-1.0), Sodium:
142 mmol/L (135-156), Ferritin: 189 ng/mL (20-200),
HOMA index: 3.06% (< 2.77), Insulin: 13.04 pU/mL
(2.6-24.9), Glucose: 5.28 mmol/L (4.22-6.1), Anti-CCP:
< 150 U/mL (< 1.93), Coagulation profile: APTT:
31.9 sec (23.2-35.2), PTI: 71.9% (70-120), INR: 1.20
(0.85-1.3), Thrombin time: 19.0 sec (15.6-22.2),
Fibrinogen: 1.61 g/L (2.0-4.0).

CRP: 17.36 mg/L (<6 mg/L), ANA: Positive (1.31),
IL-6: 29.9 pg/mL, Clinical blood analysis and urinalysis
showed no pathological changes.

It should be noted that since April 8, 2024, the patient
reported an improvement in her condition. However,
joint pain persisted, though it was less severe, and
she did not experience morning stiffness. Follow-up labo-
ratory tests showed the following results: Anti
Y. enterocolitica 1gA: 13.37 1U, Anti Y. enterocolitica IgG:
35.18 IU, IL-6 level decreased to 3.21 pg/mL, CRP:
3.6 mg/mL. The patient was prescribed sulfasalazine
1000 mg twice daily for up to six months, Coraxan 5 mg
twice daily, and a gastroenterologist’s consultation.

On August 20, 2024, during a follow-up visit, the
patient still reported pain in the ankle joints and the
big toe of the left foot (unable to feel the tip of the toe),
which worsened after prolonged activity.

Objective findings: Deformity of the 2nd proximal
interphalangeal joint of the left foot, sensitivity on
palpation, otherwise unchanged (Fig. 9).

The patient was prescribed chondroprotectors,
uridines, and venotonics. A follow-up visit was scheduled
for September 10, 2024. At that time, the patient still
complained of discomfort in the second toe of the left
foot. Based on laboratory results, it was decided to
discontinue sulfasalazine and continue venotonic
therapy for one more month, while chondroprotectors
were continued.

Dynamic monitoring of laboratory data showed
a decrease in the titers of anti-Y. enterocolitica IgA to
14.79 1IU and IgG to 21.76 IU. It should be noted that
the levels remained elevated, but clinically, the patient
only reported pain of a mechanical type (Table 1).

It was also noted during the observation period
that the titers of antinuclear antibodies decreased to
negative values (Table 2).

In addition, during dynamic monitoring, a decrease
in the IL-6 level was observed in the patient — less than
2 pg/ml (Table 3).
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Puc. 9. MoHoapTpuT npokcumarnsHoro MixxdpanaHrosoro cyrrioba gpyroro nanbus nisoi ctonu (nNicns NpoBegeHoro nikyBaHHS)
Fig. 9. Monoarthritis of the proximal interphalangeal joint of the second toe of the left foot (after treatment)

Tabnuus 1. JlTaGopaTopHi NoKasHWKN XBOPOI 3a Nepios CNOCTEPEXEHHSI
Table 1. Titers of IgA and IgG antibodies to Y. enterocolitica during the observation period

[ata / Date
AnTuTina (y.0.)/Antibodies (1U) 24.01.2024 29.02.2024 08.04.2024 20.08.2024
IgA Y. enterocolitica
(<9,0 HeraTnBHuiA, 9,00-11,00 cymHiBHMA, > 11,0 NO3NTUBHWIA) 12,6 14.1 13,37 14.79
IgA Y. enterocolitica
(< 9,0 negative, 9,00—11,00 doubtful, > 11,0 positive)
IgG Y. enterocolitica
(<9,0 HeFaTI/IBHV.II/.I, 9,00-11,00 cymHiBHU#A, > 11,0 NO3UTUBHUN) 44.1 458 35,18 21,76
1gG Y. enterocolitica
(<9,0 negative, 9,00-11,00 doubtful, > 11,0 positive)
Tabnuus 2. MNoka3HWKM aHTUHYKINeapHUX aHTUTIN 3a nepiof CoCTEPEXeHHS
Table 2. Antinuclear antibody levels during the observation period
[Hara / Date 24.01.2024 21.03.2024 20.08.2024
ANA (< 1,0 HeratnBHuK, 1,0—-1,2 cymHIBHUIA, > 1,2 NO3UTUBHUN) 092 131 09
ANA (<1,0 negative, 1,0-1,2 doubtful, > 1,2 positive) ’ ’ ’
Ta6nuusa 3. MNokasHuukn aHTuTin IJ1-6 3a Nnepiog cnocTepexeHHs
Table 3. IL-6 antibody levels during the observation period
IL-6 31.01.2024 29.02.2024 21.03.2024 23.08.2024
< 5,9 pg/ml 18,1 29,9 3,21 <20
BUCHOBKM CONCLUSIONS

KniHiyHi nposiBW iepCUHiIO3HOT iH(bekUiT € Benbmu
noniMopcH1MM Ta NOTPeOdyOTb NPOBEAEHHS AeTarnbHOl
OVdEPEHLINHOT  OiarHOCTMKK,  OCKIiNbKK BCTaHOB-
NEHHS1 iICTUHHOTO ETIONOMYHOr0 YMHHUKA PEaKTUBHOMO
apTputy iHogi € NnpobnemHum Ta notpebye yBarn 3 Goky
nikapie pisHoro npodinio.

TakTunka BeAeHHs KaTeropii XBopmx Ha AaHy NaTornorito
€ aKTyanbHOK Ta MPOONEMHOI, OCKIMbKM He 3aBxau
MOXHa [OCArTY MO3UTUBHOINO pesynsTaTty nicns npose-

The clinical manifestations of yersiniosis infection
are highly polymorphic and require detailed differential
diagnosis, as determining the true etiological factor
of reactive arthritis can sometimes be problematic and
requires attention from physicians of various specialties.

The management strategy for patients with this pa-
thology is highly relevant and problematic, given that
achieving a positive result after rational antibiotic therapy
in the later stages of the disease is not always effective.
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OeHHs pauioHanbHOi aHTMBioTMKoTepanii Ha nisHix eTa-
nax 3axBOpOBaHHS.

BpaxoBytoun eTionaTtoreHeTUYHi YMHHWKM Ta iMYHHi
MEXaHi3Myn po3BUTKY XBOpoOM Ta ii ycknaaHeHb, 0cob-
NMBO Ha Mi3HiX CTafisiXx 3axBOPIOBaHHSA, Taka KaTeropis
XBOpMX NOTpebye TepaneBTUYHOI KOPEKLIii Ta AncnaHcep-
HOrO CMOCTEPEXEHHS i3 3anyyYyeHHsIM LUMPOKOro Kona
cneuianictis (peBmatonoris, Kapgionoris, ractpoeHTe-
pororis, HEBpPONATOMNOriB Ta iH.).

CNUCOK BUKOPUCTAHOI AITEPATYPU

1. IawkiBcbkuit O.l., Kapacescbka T.A., xyc M.B., HoBuubka A.JI.
liepcuHiO3HUI  peakTMBHUI  apTpuUT: TPYAHOLL AiarHOCTMKM Ta
nikyBaHHS (BnacHwii gocsig). binb. Cyanobu. Xpebem. 2020. T. 10,
Ne 4. DOI: https://doi.org/10.22141/2224-1507.10.4.2020.220458

2. Sieper J., Braun J., Kingsley G.H. Report on the Fourth International
Workshop on Reactive Arthritis. Arthritis Rheum. 2000. Ne 43(4).
P. 720-734. DOI: https://doi.org/10.1002/1529-0131(200004)43:4<72
0::AID-ANR2>3.0.C0O;2-8

3. Khan Z.Z., Brusch J.L. Yersinia Enterocolitica. Medscape Drugs
& Diseases. 2023. URL: https://emedicine.medscape.com/arti-
cle/232343-overview?form=fpf#a6

4. Yue Y., Zheng J., Sheng M. Public health implications of Yersinia
enterocolitica investigation: an ecological modeling and molecular
epidemiology study. Infectious Diseases of Poverty. 2023. Vol.12.
41 p. DOI: https://doi.org/10.1186/s40249-023-01063-6

5. Riahi S.M., Ahmadi E., Zeinali T. Global Prevalence of Yersinia
enterocolitica in Cases of Gastroenteritis: A Systematic Review and
Meta-Analysis. International Journal of Microbiology. 2021. Vol. I.
1499869 p. DOI: https://doi.org/10.1155/2021/1499869

6. Manuin B.M. lepcuHios. KniniyHa —imyHonozis.  Anepeonoaisi.
IHgpekmonoezisi. 2016. Ne 5(94). URL: https:/kiai.com.ua/ua/ar-
chive/2016/5%2894%29/pages-14-22/iersinioz

7. Kasperkiewicz K., Swierzko A.S., Przybyla M., Szemraj J.,
Barski J., Skurnik M., et al. The Role of Yersinia enterocolitica O:3
Lipopolysaccharide in Collagen-Induced Arthritis. Journal of
Immunology Research. 2020. Vol. 2020. 7439506 p. DOI:
https://doi.org/10.1155/2020/7439506

8. Borel N. Reactive Arhtritis. Update. 2020. Ne 7. P. 124-132. URL:
https://link.springer.com/article/10.1007/s40588-020-00152-6/

9. Ding Y., Xue L. HLA-B27 negative reactive arthritis versus
HLA-B27 positive reactive arthritis. A retrospective study.
Medicine (Baltimore). 2022. Ne 101(35). e30383 p. DOI:
https://doi.org/10.1097/MD.0000000000030383

10. Slouma M., Ben Dhia S., DhahriR., Litaiem N., Metoui L., Gharsallah I.,
Louzir B. Cutaneous and rheumatological manifestations of
reactive arthritis: A case report. Clinical Case Reports. 2022.
Vol. 10(11). e6542 p. DOI: https://doi.org/10.1002/ccr3.6542

11. Liu Y.X., Zhong H., Le K.J., Cui M. Bloodstream infection caused by
Yersinia enterocolitica in a host with ankylosing spondylitis: a case
report and literature review. Annals of Palliative Medicine. 2021.
Ne 10(5). P. 5780-5785. DOI: https://doi.org/10.21037/apm-20-256

12. Friedman C., Francois Watkins L.K. Yersiniosis. Travel-Associated
Infections & Diseases. 2023. URL: https://wwwnc.cdc.gov/travellyel-
lowbook/2024/infections-diseases/yersiniosis

13. TanakaT., Kuwahara., ShimaY., Hirano T., Kawai M., Ogawa M., et al.
Successful treatment of reactive arthritis with a humanized anti-
interleukin-6 receptor antibody, tocilizumab. Arthritis Rheum. 2009.
Vol. 61(12). P. 1762—1764. DOI: https://doi.org/10.1002/art.24899

14. ZengH., Luo B., Zhang Y., Xie Z., Ye Z. Treatment of reactive arthritis
with biological agents: a review. Bioscience Reports. 2020. Vol. 40(2).
BSR20191927 p. DOI: https://doi.org/10.1042/BSR20191927

HepcneKTuBM MOAQABLUUX AOCAIAXEHD

MaToreHeTNYHi 0COBNMBOCTI iEPCUHIO3Y, NMONIMOPMHICTL KNiHiY-
HWX MPOSIBIB Ta BUCOKI PU3MKM TpaHcdopMmalLlii 3axBoptoBaHHSA
Yy XPOHIYHMI Nepebir 3 ypaXeHHAM OpraHiB-MilleHen € npega-
METOM AMSA MOLUYKY pauioHanbHUX Ta edeKTUBHUX CxeM Tepanii
Ta NPoginNakTUKM ycknagHeHb. 3acTocyBaHHSA PEKOMBIHAHTHMX
MOHOKITOHaNbHUX aHTUTIN A0 JoAcbkoro peuentopa 1J1-6
3 nigknacy imyHorrnobyniHis [gG1 y KoMnneKcHin Tepanii XpoHiy-
HUX (POPM iEPCMHIO3HOT H(EKLIT 3anuIIaeTbCa CNopaguyHUM
Ta guckytabenbHum. BpaxoByiouu BuLle3asHadeHe, noaanb-
LIOro  AOCHiAKEHHS noTpebyloTb pesynbratv aHanisy LWwoAo

Considering the etiopathogenetic factors and immune
mechanisms of disease development and its compli-
cations, especially in the later stages, patients in this
category require therapeutic correction and ongoing
monitoring by a wide range of specialists (rheumatolo-
gists, cardiologists, gastroenterologists, neurologists, etc.).
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Prospects for further research

The pathogenetic features of yersiniosis, the polymorphism
of clinical manifestations, and the high risks of transformation
into a chronic disease with organ-target damage are subjects
for the search for rational and effective therapeutic and pre-
ventive strategies for complications. The use of recombinant
monoclonal antibodies to the human IL-6 receptor from the
IgG1 subclass in the complex therapy of chronic forms of
yersiniosis infection remains sporadic and debatable. Given the
above, further research is needed on the analysis of the
effectiveness of this group of drugs and the development
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edeKTMBHOCTI 3acToCyBaHHA Ui€l rpynu npenapatiB Ta pos-
pobkM nokasaHb LWOAO iX BMKOPWUCTAHHS Yy PEBMAaTOMOriYHii
npakTuui y BUNagKy 3axBoptoBaHHA Ha PeA.

KoHdAIKT iHTEepecis

ABTOpK pyKOnNWCy CBIAOMO 3acBigvylOTb BIACYTHICTb dhaKkTny-
Horo abo MOTEHUINHOro KOHANIKTY iHTepeciB LWoAo pe3ynbrarTis
uiei pobotn 3 chapMaueBTUYHUMM KOMMNAHIAMK, BMPOBHUKaMu
B6ioMeanyHMX NPUCTPOIB, IHWMMK OpraHi3auisiMu, Yvi NpoayKTu,
nocnyru, diHaHcoBa niATPUMKa MOXyTb OyTn nos’s3aHi 3
npeaMeToMm HadaHuwx Mmatepianie abo Ski  cnoHcopysanwu
npoBeaeHi AOCMiAXEHHS.
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