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MopiBHAHHA TPaAULLIMHOI paAiouacTOTHOI abAALi Ta METOAUKH

OpwuriHaAbHiI AOCAIAXKEHHS

High Power Short Duration y AikyBaHHi nepeacepaAHUX TaxiapuTMmin

A. B. fikyweB(D*ABCEF O, 3, Mapanin(©BCPE

AY «HauioHaAbHUI IHCTUTYT cepLEBO-CYAMHHOI Xipyprii imeHi M. M. AmocoBa» HAMH Ykpainu, M. Kuis

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

lMepencepepHi TaxiapuTmii cTaroTh y nonynauii Bce GinbLll NOWMPEHNMI, @ YacToTa iXHBOrO BUSIBMIEHHS 36iMbLUYETHCS 3 Bi-
koM. YacTo Li apuTmii Npr3BoAATb O iHBaniaM3aLii NauieHTIB | 3MEHLIEHHS TPUMBANOCTI XUTTS (ONOCEpeaKOBaHO Yepes iHCYNbTK).
MepaunkameHTO3Ha Tepanis nepeaecepaHnX TaxiapuTMin 3MEHLLYE CUMMTOMU, ane NOBHICTIO HE PO3B'A3Ye NUTaHHS NikyBaHHS
Liei natonorii. ToMy akTyanbHiLWWM CTae XipypriyHe nikyBaHHs — KaTeTepHi abnswji; opHieto 3 Takux MeToauk € abnsuis 3 BUKO-
PUCTaHHSIM pafiovacToTHOI eHeprii. Krnio4oBi napameTpu pagio4acToTHIX KaTeTepHWX abnsLii — eHepris, Lo A0CTaBNAETLCSA 40
€eHfoKapaa, Ta Yac [OCTaBNeHHs Liei eHepril. 3a TpaguLUiHOK METOAWKOI, BUKOPUCTOBYHOTL eHeprito 30 BT npotsirom 30 ¢ B
opHin Touui. Lis meToauka mae Heponik — 3a 30 ¢ enekTpog Moxe 3MiLllyBaTuCs, i annikaLlito eHeprii LOBOAUTLCS MOBTOPHOBATY.
Y 38’A3Ky 3 Npo6neMot0 BUCOKOI iMOBIPHOCTI 3MILLIEHHS eNeKTPOAA 3anponoHyBanu HOBY CTPATETit0 — CKOPOYEHHS Yacy ansikawii
BHACIifoK 36inbLUEHHsI EHEpril.

MeTa po6oTtu — BU3HaunTH epekTmBHicTb npotokony High Power Short Duration.

Marepianu Ta metogu. 3aificHUNN PETPOCNEKTUBHMIA aHani3 pesynsTatiB XipypriyHoro nikyBaHHs Gibpunsuii nepeacepdb 3a
[I0MOMOrOK Pafio4acToTHOI KaTeTepHoi abnsauii — i3onsuii nereHeByx BeH. MaLlieHTiB Noginumm Ha 2 rpyni 3anexHo Big napame-
TpiB BUKOPUCTAHOI pazioHacToTHOI eHeprii. B rpyni 1 abnsuito 3ailicHnm 3a JONOMOro 3poLLyBaHOro abnsiuiiHoro enekTpoaa 3
eHeprieto 30 Bt i TpusanicTio annikawii 30 ¢; y rpyni 2 — 3a 4ONOMOrot0 3poLUyBaHoro enekTpoaa 3 exeprieto 70 BT i TpusanicTio
annikauii 5 c. Abnsuii 3aincHMNK nig KOHTPONeM peHTreHorpadii Ta CMCTEMM enekTPOaHaTOMIYHOTO kapTyBaHHs. Kputepismm
e(DEKTUBHOCTi BBaXKaNM MOBHY €NEKTPUYHY i30MIAILIK0 YOTUPLOX NTEreHEBMX BEH i3 NiATBEpIKEHHSM GrOKy BXOZy Ta BUXOZY.

Pesyniktatu. [OpiBHIOYM TPYNKM 3a NOKa3HUKaMK KirlbkocTi HeOBXigHMX LMKniB annikauii nig vac npoueaypw, HeobxigHoi ans
LOCSATHEHHS KITIHIYHOTO edhbekTy, Ta TepMiHY OYiKyBaHHS peLnaunBy, BUSIBUIK: B YCiX NO3ULISX eNeKTpoaa B rpyni 2 KinbkicTb anni-
Kawin i TepMiH odikyBaHHs peunamnsy 6ynn MeHWMK. CKOPOYEHHS TPMBANOCTI i30MsLii NereHeBMX BEH, KiNbKOCTI peLyaynBiB i
nepesanycky KOHTPOMBHOTO Yacy, a TaKoX 3MEHLLEHHS BUTPAT Yacy Ha HeoOXiaHICTb MOBTOPHOI NOBYA0BM enekTpoaHaTOMIYHOI
KapTu CNpUsiNK iCTOTHOMY CKOPOYEHHIO TPVUBAIOCTi BlaCHe NpoLieaypy pagiovactoTHoi abnsuii.

BucHoBKM. BykoprCTaHHs HOBOTO MPOTOKONY € PEKTUBHILLMM, AAE 3MOTY JOCSITU KpUTEPIi YCMILUHOCTI WBMALLE, HiX TpaguLiiHa
meToauka. KinbkiCTb ycknagHeHb npouesypy NOPIBHSHO 3 MOKa3HWKOM MiCAs 3aCTOCYBaHHS TPaguLIiHOI METOAWKM 3icTaBHa. Y
pasi 3aCToCyBaHHs NPOTOKOMNy abnsLii 3 BULLOIO eHeprieto 3adpikcyBanu MeHLLY YacToTy BUHUKHEeHHs cpibpunsauii nepencepasb.

Comparison of traditional radiofrequency ablation
and high-power short-duration ablation in the treatment of atrial tachyarrhythmias

A. V. Yakusheyv, 0. Z. Paratsii

Atrial tachyarrhythmias are becoming more common in the population. The prevalence increases with age. Often, these arrhyth-
mias lead to disability and reduced life expectancy (indirectly through strokes). Drug therapy of atrial tachyarrhythmias reduces
symptoms but does not completely resolve issue of treatment. In this regard, surgical treatment (catheter ablation) is preferable.
One of the methods of catheter ablation is ablation using radio frequency energy. The key parameters of radiofrequency catheter
ablation are the energy delivered to the endocardium and the time of this energy delivery. According to the traditional method, it
is customary to use energy of 30 Watts for 30 s at one point. This technique has a disadvantage — in 30 s the electrode can be
displaced, and the application of energy has to be repeated. A new strategy was proposed — reducing the application time by
increasing the energy to respond to the challenge of high probability of electrode displacement.

The aim of this work was to determine the effectiveness of the phigh-power short-duration protocol.

Materials and methods. To carry out this work, we analyzed the surgical treatment of atrial fibrillation with the help of radiofre-
quency catheter ablation — isolation of the pulmonary veins. In patient group 1, ablation was performed using an irrigated ablation
electrode with an energy of 30 Watts and an application time of 30 s, in group 2 — using the irrigated electrode with the energy of
70 Watts and the application time of 5 s. Ablations were performed under the control of radiography and electroanatomical mapping
system. Full electrical isolation of the four pulmonary veins with confirmation of the entrance and exit block were considered as
the criteria of efficiency.

Results. When comparing the groups by the number of required application cycles during the procedure needed to achieve
the clinical effect and time to the first recurrence in all positions of the electrode, group 2 showed a lower number of applications
and shorter time to the first recurrence. Reducing the time to pulmonary vein isolation, the number of relapses and restarting
the control time, as well as shortening the time spent on the need to rebuild the electroanatomical map have resulted in a significant
decrease in the duration of the radiofrequency ablation procedure.

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.
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Conclusions. The work has shown that the use of the new protocol is more effective and allows to achieve the criteria of
success faster than the traditional technique; the number of the procedure complications was not higher compared to tradi-
tional methods. When using the ablation protocol with higher energy, a lower incidence of atrial fibrillation recurrence was

recorded.

MepencepaHi TaxiapuTMii CTAHOBNATL YMMany 4acTky B
CTPyKTYypi apuTmin cepugs [3]. ®ibpunsuis nepeacepab
(D) — HaMnoLMpeHiLLa CynpaBeHTPUKYNsSipHA TaxiapuT-
misi. 3a poapaxyHkoBumm ganumu, B 2050 poui B CLUA
ouikytoTb 612 MnH nauienTis i3 ®, a B €Bponi fo 2060
POKy OMiKytTb 36inbLUEHHS KiNbKOCTi XBOpKX A0 17,9 MITH.
Ol — OCHOBHUMI (HaKTOP PUNKY BUHWUKHEHHS! iLLEMIYHO-
ro iHCYnbTY, CTQHOBWUTb CYTTEBY €KOHOMIYHY 3arpo3y B
3B'A3KY 3i 3HAYHOK) 3aXBOPIOBAHICTIO, iHBanigu3aLliel Ta
cmepTHicTio [1]. 3a pesynsratamm OKpemMux JOCTIMKEHb,
npobnema Ol CTaHOBUTbL EMiAEMIYHNIA PiBEHb 3arpo3u
[2,4].

JlikysaHHs Ol nepenbavae ABi piBHOMpaBHi cTpare-
rii — KOHTPONb YaCTOTK CEPLIEBMX CKOPOYEHD i KOHTPOSb
putmy. CTparterito KOHTPOMIO YacTOTK 3aCTOCOBYHOTb Y
rOCTPUX CUTYyaLisiX, ane B iCTOTHOI KiNbKOCTi mauieHTiB
Yy CBiTi BUKOPUCTOBYIOTb CTPATEril0 KOHTPOIK YacToTy
npoTsroM Tpuasnoro yacy [5]. Ctparterist KOHTPOMO puT-
My — 6inbLu ¢pidionoriyHa, i 3AINCHIOKTL 32 AOMOMOrO
MeaUKaMeHTO3HOrO Ta XipyprivHOro nikyBaHHs. MoX1BoCTi
MeVKaMEHTO3HOrO NiKyBaHHS OOMEKeEHI, LLO 3yMOBMEHO
MpOrpecyBaHHsIM CxunbHocTi Ao P nobivHrMuy echextTamm
TpUBanoi aHT1apuTMiYHoi Tepanii. Tomy Bce YacTilue ans
KOHTPOIMIO PUTMY BUKOPWUCTOBYIOTb XipYPridHi METOAUKM
nikyBaHHs Ol — kateTepHi abnsuii [6,7].

OpnyH 3 NepcrnekTMBHMX METOLIB — pagioyacToTHa abns-
uist (PYA), nig yac skoi ans BNnmBy Ha cy6cTpaTt apuTMii
BWKOPWCTOBYOTb pagiodacToTHy eHeprito. OCHOBHI napame-
TpW, SIKi MOXHa 3MiHIOBaTU Mg Yac pagio4acToTHOT abnsui,
— NOTY>KHICTb, TPUBANICTb annikavji Ta TeMmnepaTypHAN NimiT
[8,9]. MeHLwa noTy»kHicTb 3yMOBItOE HEOBXiAHICTb TpUBari-
LUIOT annikaLii; iHKonm Lie He Jae 3MOru I0CSITU yenixy Yepes
3MiLLEeHHs abnALNHOTO KaTeTepa Npu CKOPOYEHHSX CepLs,
AMxanbHUX pyxax, bonboBMX peakLisix ToLLO.

OcTaHHIM Yacom y haxoBiii nitepaTypi 3'ABNSETHCS
Bce GinbLue NoBifoMneHb NPO HOBY METOAVKY BUKOPUCTaH-
HS1 KOPOTKOTPMBANOTO BMIIMBY BUCOKOMOTYXXHOI pagiodac-
ToTHOI (PY) eHeprii — High Power Short Duration (HPSD)
[9,10]. 36inblEHHS NOTYXHOCTI Ta 3MEHLUEHHS Yacy
annikauii BBaxarTb ePEKTUBHUM CNOCOBOM HAHECEHHS
YPaxeHHs 3a KOpOTLUKiA Yac. Pu3nkom (Hemonikom) Lboro
nigxoay € NOPIBHSIHO HEBENWKa IMnBMHA YpaKeHHs! Miokap-
[a 1 IMOBIPHICTb BUHUKHEHHS PeLamnBY B enikapaianbHmux
Wapax Miokapaa. B HaykoBiin niTepaTypi MpoOnoHYyTh
Kinbka BapiaHTiB 36iNbLLEHHS eHEprii Ta 3MEHLLUEHHS Yacy
annikauii [9,10].

BigkpuTum 3anuLiaTbCs NUTaHHS LWOAO ONTUMAarb-
Hoi KOMbiHauii napameTpis PYA, obmexeHoro gocsigy
TPWBAsOro CMOCTEPEXEHHS Ta MOPIBHSHHS METOOMKM 3
TpapuuinHot PYA, wob cTBepakyBaTit Npo 6E3NeYHICTb,
€(heKTMBHICTb i NPaKTUYHY LiHHICTb Y KNIHIYHIN NpakTuui
[9,10].

Merta poboTu

BusHauntu edbektnBHicTb npotokony High Power Short
Duration.
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Marepianu i MeToAU AOCAIAKEHHA

[ns pocsrHeHHs MeTV NopiBHIOBaNM epekTUBHICTb i 6e3-
neyHicTb npotokony HPSD i3 TpaauuiiHOK MeTOAMKO0
pagiovacToTHoi abnsuii.

MpoaHanisyBanu pe3ynsraTu nikyBaHHs 44 nocnigos-
HUX NawjeHTiB, SKUM 3hiicHunn 44 npouenypu pagioyac-
TOTHOI TOYKOBOI KaTeTepHoi isonsLii nereHesux seH (I11B)
3 MpKBOAY NapokcMamarnbHoi hopmm O 3a JOMOMOTOK ke-
pOBaHOro KaTeTepa 3 oxonomkeHHsM y 1Y «HauioHanbHui
IHCTUTYT CepLEeBO-CyaMHHOI Xipyprii imeri M. M. AMocosa»
HaujioHanbHoi akagemii MeguyHux Hayk YkpaiHu 3 KBiTHS
2013 po 6epesHs 2020 poky. IJ1B BrKoHanM nig KOHTPoOnem
peHTreHockonii 3a fonomorot aHriorpada Innova 520
(General Electric, CLLIA). EnektpoaHaTomi4yHe KapTyBaHHs
nisoro nepeacepas (/M) 3gincHWMM 3a LOMOMOTOH0 CUCTEMM
Hasirawii NavX Ensite Precision (St. Jude Medical, CLLA).
[nsa PYA BukopurcToByBanu 3poLUyBaHi abnawiiHi katetepu
FlexAbility (St. Jude Medical, CLLA).

3anexHo Big METOAWKM HAaHECEHHS! PafioYaCTOTHNX
annikauin nauieHTie noginunu Ha 2 rpynu: y rpyni 1 (n=21)
eHepris PYA ctanosuna 40 Bt (nepeaHs ctiHka [111) i 30 Bt
(3aghs cTiHka IM), TpwBanicTb annikawi — 30 ¢, WBWAKICTb
nofadyi OXonomkyBanbHoi piguHu — 17 mn/xs; y rpyni 2
(n = 23) eHeprist PYA — 70 Br, TpuBanictb annikawji — 7 ¢
no nepegHin CTiHUi Ta 5 ¢ NO 3afHin, WBUAKICTb nogavi
oxonomxyBanbHoi pignHn — 20 mn/xs. Yepes 30 xBunuH
nicns uukny I11B 3giiicHioBanM KOHTPOMb CNPOMOXHOCTI
PY ninii, 32 Heo6XigHOCTi BUKOHYBanu 0AATKOBI annikavji.

pynu cnocTepeskeHHs He Manu CTAaTUCTUYHO 3HaYYLLIMX
po36iXHOCTEN 3a BiKOM, CTaTTHO NaLjieHTiB, (hopMoto Ta
TPUBANICTIO 3aXBOPIOBaHHS. Y BCiX naLlieHTiB byna Tunosa
aHaToMisi nereHeBuX BeH (4 NereHeBi BEHU BMagaloTb
OKPEeMO B fiBe nepeacepas).

CTaTnCTUYHe OMpauoBaHHS AaHUX 34INCHUIM Ha
nepcoHarnbHOMY KOMM'loTepi 3 onepawiiHOK CUCTEMOID
Microsoft Windows XP, Bukopuctanu TabnuyHui npoue-
cop Microsoft Excel. TekcToBe i rpachiuHe ochopmMneHHst
pesynbTatiB 4OCTIMKEHHS 34ICHINM 3@ AOMOMOTOI0 NakeTa
nporpam Microsoft Office 2004.

Pe3yabTati

Y rpyni 1 nocnifoBHO 3AiiCHUNM KaTeTepHy abnsALito NniBoi
BepxHboi J1B, gani — nieoi HWkHLOI J1B, NpaBoi BepXHLOI
JIB, 3aBepLuyBanu isonsuieto HkHL0i Mpasoi J1B. 3arans-
Ha xapakTtepuctuka IJ1B y nauieHTis rpynu 1 HaBegeHa B
mabnuui 1.

Y BCiX nawjeHTiB rpynu 1 SOCArHYTO ENeKTPUYHY i30ns-
Lito BCix Yotupbox J1B. 3aranbHa TpueanicTb npoueaypu
INB (Big xipypriyHoro goctyny go JM i o BunyYyeHHs
iHTpoZtocepiB, kaTeTepiB) cTaHOBMB 265 + 55 XB, cepeaHs
TPUBANICTb PEHTTEHIBCLKOTO BUMPOMiHIOBaHHS — 40 + 15
xB npu Jobytky noau-nnowli (Dose-Area Product, DAP)
235 + 42 Gy.cm?. Y cepefHbOMY Ha OfHYy npoueaypy
cropunu 1,8 enekTpoaHaToMiYHNX KapTw, LU0 3yMOBIEHO
3MilLeHHsM pedepeHTHOro enekTpoaa B npoueci PYA.
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Ta6nuus 1. CepeaHi Bennunuv npouenypu katetepHoi IN1B y rpyni 1 (n = 21)

Moka3Huk, oguHULi BVIMIpIOBaHHﬂ NiBa BepPXHA nereHeBa BeHa JliBa HWXHSA nereHeBa BeHa I'Ipasa BepPXHA nereHeBa BeHa I'IpaBa HWXHA nereHeBa BeHa

TpuBanicTb npoLeaypu, X8 31£10 52+10 35+ 11 45+ 17
KinbkicTb LmkniB annikavii, pasu 22+10 26+11 24+0,8 28+12
TepMiH ovikyBaHHs! peLavBy, XB 6415 58+ 12 52 +17 5022

Ta6nuus 2. XapaktepucTuku npouenypy PHA B rpyni 2 (n = 23)

nOKaSHVIK oAuHuML BVIMIpIOBaHHSI NiBa BepXxHA nereHeBa BeHa JliBa HWXHSA NnereHeBa BeHa I'IpaBa BepXHA nereHesa BeHa I'IpaBa HWXHA nereHeBa BeHa

TpvBanicTb NpoLeaypy, XB 58+28 51+19 62+23 65+27
KinbkicTb LvkniB annikawii, paau 1,7+0,7 19+12 2,108 1,9+0,8
TepMmiH ouikyBaHHs peLuamBy, XB 38+10 36+15 41113 38+14

Ta6nuus 3. CtatucTyHa 3HauyLLicTb po3bikHOCTEN Mix rpynamm 1 i 2 3a t-kputepiem CTbiogeHTa (p)

Moka3HuK, OAUHUL BUMIpIOBaHHSA TliBa BepxHs nereHeBa BeHa JliBa HWXHSA nereHeBa BeHa MpaBa BepxHsa nereHeBa BeHa | [paBa HWXHSA nereHeBa BeHa

TpuBanicTb npoueaypu, X8 0,0001
KinbkicTb peuuanBis NpoBeAeHHs 0,0645
nig, yac npovieaypu, pasu

TepMmiH ouikyBaHHs peLuamBy, XB 0,0001

0,0001 0,0001 0,0001
0,0586 0,1619 0,0135
0,0001 0,0318 0,0471

CepepHs TpuBanicTb NobyaoBM eneKTpoaHaTOMIYHOT KapTu
cTaHoBuna 212 £ 55 c.

Micns PYA y aBox nauieHTiB 3adhikcyBanu HasiBHICTb
nepvKkapianbHOro BUNOTY 3aBTOBLLUKY A0 0,7 cM MO 3aHin
CTiHUi ©e3 03Hak TammoHaaw cepusl, LWo He notpebyeas
XipypriuHoi kopekuii. B ogHoro nauieHta Ha apyry noby
nicna npoueaypuy AiarHocTyBanu TPaH3WUTOPHY iLLEMiYHY
araky, Lo MUHyma Micnst KOHCEepBaTWUBHOI Tepanii.

Y BigaaneHomy nepiogi TPbOM NaLieHTam 34icCHUN
noBTOpHY npoueaypy PYA 3 npusogy peunausy Or1. Mig
yac NOBTOPHYMX NPOLIEAYP B OAHOTO NaLlieHTa BUSIBUINM pe-
LmavB NPOBEAEHHS B NiBii BepxHit J1B, y apyroro — B nisin
BEpPXHil i npasii BepxHiit J1B, y Tpetboro — obox nisux J1B.

Y rpyni 2 nocnigosHicTs PYA Taka cama, sk i B nauieHTiB
rpynu 1. 3aranbHa xapaktepucTtuka PYA y nauieHTiB rpynm
2 HaBeaeHa B mabnuuj 2.

EnekTpunyHa isonsuis nereHeBux BeH JOCSArHyTa B YCIX
navuieHTiB rpynu 2. 3aranbHa TpuBanictb abnsii nereHeBux
BeH cTaHoswna 110 xB, cepenHs TpUBaniCTb PEHTIEHIBCLKO-
ro BUNpOMiHtoBaHHs — 25 + 11 xB, DAP — 132 £ 38 Gy.cm?.
CepepHs KinNbKiCTb eneKTpoaHaTOMI4YHNX KapT, L0 CTBOPEHI
Ha 04Hy npoLeaypy, cTaHosuna 1,3.

lNepukapaianbHWiA BUNIT 3apeecTpyBany B O4HOTO
nauieHTa, 6e3 03Hak TamnoHaau. 3a BigOaneHuin nepiog
crocTepexeHHs giarHoctysanu 2 peuuamnsy OI1: B ogHoro
navieHTa peLyamns nos’sa3aHWi i3 BigHOBIEHHSIM NPOBELEH-
Hs 3 NpaBoi BepxHbOi J1B, B iHLWIOrO — 3 NiBOi BEPXHLOI Ta
npaBoi BepXHbOi J1B.

06roBopeHHsA

Y pesynbrati aHanisy nokasnukis If1B Ta ii pesyneraris
BUSIBUIN: TPUBANICTb NpoLeaypn B CMOCTEPEXEHHSAX
(n =44) cTaHoBuna HaBkoxo NiBoi BepxHb0i JIB 17,8 £ 13,6
XB, NiBOI HWXHBLOI J1B — 17,9 + 14,2 xB, NpaBOi BEPXHLOI
JIB—19,9 + 15,3 xB, npaBoi HWxHLOI J1B — 24,9 + 21,1 xB.
BcraHoBneHa posbixHicTb 3a TpueanicTio I11B, iMoBipHO,
MOB’si3aHa 3 Pi3HOH CKMaAHICTIO NO3MLI0BaHHS ENEKTPOLIB
npw piHiit aHaTomii rupn nerenesux aptepint (MTA). i yac
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nopieHaHHS TpueanocTi INIB y rpynax 1 (n=21)i2 (n =23)
BUSIBUNW Ty CaMy TEHAEHLiH0 LLOAO 3MiH TpUBanocTi B pis-
HWX aHaTOMIYHWX nosuuisx (mab. 1, 2). BctaHosunm cta-
TUCTUYHO 3HAYYLLY PIHULIEO MiX rpynami COCTEPEXEHHS!
(mabn. 3) y koxHi no3uuii enektpoga Haekoro rvpn J1A.

[MopiBHIOKOYM rpynK 3@ NMOKA3HUKOM KinbKOCTi Heobxia-
HWX LMKNIB annikauii nig yac npoueaypu, Lo HeobxigHa
AN BOCATHEHHS KIIHIYHOrO eheKTY, Ta TEPMiHY OMiKyBaHHS
peunavBy B yCiX NO3NLIISIX eNeKTpoaa, BCTAHOBUIH: Y rpyni
2 KinbKICTb annikaLlivt i TepMiH O4iKyBaHHS peLManBY MEHLLI.
CratCTYHa 3HaYyLWiCTb PO36iXKHOCTEN y3ararnbHeHa B
mabnuui 3. IMoBipHO, Lie Moxe ByTy NOB’A3aHO 3 BUKOPUC-
TaHHAM BUCOKOi eHeprii PYA.

Mig yac po6otn BUsABMAK, LO YacToTa HeobXigHOMo
NOBTOPEHHS LmkniB PYA HaBkono rmpn BeH He ogHopigHa
Ta GinbLu xapakTepHa Ans npaeoi HkHbOI J1IB. Moxnugo,
Lie 3yMOBMEHO 0COONMBOCTSIMU KOHTaKTYy enekTpoda 3
eHfoKapaoM ii rupna.

MeHLua yacTota HeobxigHOCTI NOBTOPHOI No6yA0BM
€MeKTPOaHATOMIYHOI KapTV BHACMIAOK 3MilLeHHs! pedbe-
PEHTHWX eNeKTPOAIB Nig Yac AMXaHHA YW pyxiB nauieHTa
(rpyna 1-1,80,5; rpyna 2 - 1,3 £ 0,3; p = 0,003) moxe
6yTy CNpUYMHEHa KOPOTLLIOKO TPMBANICTIO annikavii B rpyni
2 (57 c) nopiBHsiHO 3 rpynoto 1 (30 ¢), a TakoX MEHLL TpK-
BanvmMm 60MbOBMMM BiAUYTTAMM NaLieHTa Nig Yac annikadlii.
TeHaeHUis A0 3MEHLUEHHS KINbKOCTI PELMAMBIB 3i CKOPO-
YeHHsAM Yacy annikauii nokasaHa i B iHLUMX AOCTIMKEHHSAX
npw BUKOPUCTaHHI eHeprii noHag 50 Bt [11].

YacToTa ycknagHeHb B 060X rpynax 3HauyLLo He Bia-
pisHsinacs. 3a kputepiem [ipcoHa, 3a YacToTO PO3BUTKY
BMNOTY B Nepukapgi X2 = 0,0604, peecTpaLii TpaH3UTOPHMX
ilwemivHux aTak — 2 = 0,2898, BusiBneHHsm OI1 y Bigaa-
neHomy nepiogi — % = 0,5595. Lli naHi ninTeepmxeHi pe-
3ynbTatamu JOCHiMKEHb HLLMX aBTOPIB, SIKi 32CTOCOBYBas
BUCOKi mapameTpy eHeprii [12].

CkopoueHHs TpuanocTi I1B, KinbkocTi peLmavsis i ne-
pesanycKy KOHTPOMBHOTO Yacy, a TaKOX 3MEHLLEHHS BUTPaT
yacy Ha noBTOPHY NOGYAOBY eneKTPOaHaTOMIYHOI KapTy
NpW3BENK [0 iICTOTHOTO CKOPOYEHHSI TPUBANOCTI BnacHe
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npoueaypu PYA (p = 0,001 mix rpynamu 1 i 2), cepen-
HBOTO Yacy PEHTIEHIBCLKOrO BUMpOMiHioBaHHS (p = 0,012)
Ta NpoMeHeBoro HaBaHTaxeHHs (p = 0,001). 3MeHLLEHHS
TpUBaNocTi onepawii Cnpysno LWBMALIOMY BiJHOBMEHHIO
micns NPoLeaypy Ta PaHiLLii akTUBI3aLji navLieHTiB.

BucHoBKH

1. BukopuctanHs npotokony HPSD pae 3mory 3Ha4Ho
LUBMALLE AOCAMTY KpUTEpii YCMiLUHOCTI i30MnALjii nereHeBux
BEH, 3MEHLLWTW onepaLiiHy TpuBanictb y 2,4 pasa, Tpu-
BaniCTb PEHTrEHIBCLKOrO BUMPOMIHIOBaHHA — B 1,6 pa3a,
NPOMEHEBE HaBaHTAXEHHS Ha MalieHTa Ta nepcoHan — B
1,8 pa3a NopiBHSHO 3 TpaauLIiHOW MeToauko PHA.

2. HPSD - 6e3neyHa Metoawka. MopiBHSIHO 3 Tpa-
auuinHoo PYA 3acTocyBaHHs 6inbLuoi pagio4acToTHOI
€Heprii He CNPUYMHSE 3BINMbLUEHHS YaCTOTU YCKIaaHEHb,
acoLiioBaHuX i3 NpoLeaypoto.

3. BukopwctanHs npotokony HPSD gae amory gocsrmu
3HWKEHHS! YaCTOTW peunamnsy Gibpunadii nepeacepab i3
14,3 % npw TpaguuinHin metoguui 4o 8,7 %.

MepcnekTMBM noganbLMX AOCHiAKEHb NONAraloTh
B 0OCTEXEHHi Ta CroCTepexeHHi 3a BinbLUOKD KiMbKICTHO
nawjieHTiB, NNaHyeTbCs 3acTocyBaHHs npotokony HPSD y
XBOPMX i3 NEPCUCTEHTHOLO hopMOto PIbpUNALi Ta TPINOTIH-
Hsi nepeacepab, Oyae 3aiiCHEHO NOPIBHSAHHS pe3ynbTaTis i3
[aHUMU LWOAO TPaaULiNHUX METOAMK KaTETepHNX abnswii.
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MeTta po6oTu — ouiHUTK edheKTMBHICTb | 6e3neyHicTb Tepanii BapdapuHom (B®) y xBopux i3 dibpunsuieto nepeacepab (O)
nia Yac BU3HAYEHHs1 403N chapMaKOreHETUYHUM METOOM B yMOBaX aHTUKOArymnsHTHOrO kabiHEeTy 3a pesynktatamit OAHOPIYHOMO
MPOCMNEKTUBHOIO CrIOCTEPEXEHHS.

Marepianu ta metogu. O6cTexmunu 110 xopux i3 @I (cepeHin Bik — 68,72 + 0,79 poky; 57 Yonosikie, 53 xiHku). MeTogom
cTpaTudpikoBaHoi paHaomisauii nauieHTis i3 ® noginunu Ha ggi rpynu: ocHoBHa — 50 xBopux i3 ®F1 i BU3Ha4eHHsm posn BO
(hapmakoreHETU4HUM METOAOM; KOHTpOIbHa — 60 0bCTexeHNx i3 O TpaguLiiHiM NprusHaveHHsam foav BO. Yepes 1 pik cnocre-
peXeHHs BUBYMNM BiaaaneHi KiHUeBi ToukW: enisoay HaaMipHoi rinokoarynsuii (MHB > 4) Ta kposoTeui. [locnigxysanu nonimop-
iamu rexis CYP2C9, CYP4F2, VKORC1 Lwnsixom noniMepasHoi NaHLroBoi peakLyi; NokasHUKKM Koarynorpamu 3 po3paxyHkom
MHB wowmicsug; o64ncniosany Ganu 3a wkanamn CHA,DS -VASC, HAS-BLED, SAMe-TT,R,; 3HaueHHs TTR — 3a meTogom
Rosendaal et al.

Pesyneraru. Po3nogin yactot reHotunis CYP2C9, CYP4F2, VKORC1 y xBopux i3 ®T 0CHOBHOI Ta KOHTPONbLHOI rpyn Bignosinas
piBHOBa3i Xapgi-BainHbepra. Y nauieHTi i3 ®I1i hapmakoreHeTU4HUM METOLOM BU3Ha4YeHHs [03u B BiporigHo 3aMeHLLyBanacs
yacToTa Ta puauK po3BMTKY €ni3ofiB HaaMipHoI rinokoarynsuii (x2 = 5,11; p < 0,05; RR = 0,50 (C1 0,27; 0,94)) i kpoBoTeu (x% = 9,57;
p < 0,05; RR = 0,41 (Cl 0,22; 0,77)); rpynu He BiapiaHanmMcs 3a nokasHukom TTR.

BanigHictb hapmakoreHeT4Horo B13HaueHHst fo3n BO nigTBepmkeHa 3iCTaBHICTIO MefiaH i NpsMUM KOpensUiiHiM 3B'3KOM
MiX pO3paxoBaHO Ta TepaneBTUYHOW Ao3ot0 BO (r = +0,57; p < 0,05). He BusiBunn B3aemo3ss’s3ok TTR, enioaiB HagMipHoi
rinokoarynsuii Ta reMopariyHix ycknagHeHb i3 KniHiYH1MM, FeHETUYHUMM YMHHKaMI Y padi hapMaKkoreHETUYHOTO BCTAHOBIEHHS!
no3n BO.

BucHoBku. Y xBopyx i3 PI1 BUKOpUCTaHHS (hapMakoreHeTUHHOTO Niaxoay A0 BU3HaYeHHs 4o3u B B yMoBax aHTMKOArynsHTHOMO
KabiHeTy Crpusie 3MEHLLIEHHIO YacTOTW, PU3MKY PO3BMTKY eni3oaiB HagMIPHOI rinokoarynsLii Ta KpOBOTEY, a TaKOX HIBEIOe BNINB
€H[0- N eK30reHHNX YMHHUKIB NPY NEPCOHiPiKoBaHOMY BEAEHHI NaLliEHTIB.

Efficacy and safety of warfarin therapy in patients with atrial fibrillation
using genotype-guided dosing method

M. Yu. Kolesnyk, Ya. M. Mykhailovskyi

The aim. To evaluate the efficacy and safety of warfarin (WF) therapy in patients with atrial fibrillation (AF) using pharmacogenetic
dosing method at an anticoagulant monitoring office according to the results of a one-year prospective follow-up.

Materials and methods. The study involved 110 patients with AF (mean age 68.72 + 0.79; men — 57, women — 53). By
the method of stratified randomization, the patients with AF were divided into two groups: the main group — 50 patients with
AF and genotype-guided dosing method, the control group — 60 patients with AF and clinical dosing method. The outcomes
were examined after the one-year follow-up: excessive hypocoagulation episodes (INR > 4) and bleeding. CYP2C9, CYP4F2,
VKORC1 gene polymorphisms were determined using multiplex real time polymerase chain reaction; INR was controlled
monthly; CHA,DS -VASC, HAS-BLED, SAMe-TT,R, scale scores were evaluated; TTR was calculated using the Rosendaal
method.

Results. The distribution of CYP2C9, CYP4F2, VKORC1 genotypes in the main and control groups were in accordance with
the Hardy—Weinberg equilibrium. In patients with AF and genotype-guided dosing, the frequency and risk of excessive hypoco-
agulation episodes (x? = 5.11; P < 0.05; RR = 0.50 (CI 0.27; 0.94)) and bleeding (x? = 9.57; P < 0.05; RR = 0.41 (Cl 0.22; 0.77))
were significantly lower. However, the groups did not differ in TTR.

The validity of genetic-guided dosing was confirmed by the comparability of the medians and the direct correlation between the cal-
culated and therapeutic WF doses (r = +0.57; P < 0.05). There were no relationships between TTR, excessive hypocoagulation
episodes, hemorrhagic complications and clinical and genetic factors in the main group.

Conclusions. In patients with AF, the use of genotype-guided dosing method in the anticoagulant monitoring office helped to reduce
the frequency and risk of excessive hypocoagulation episodes and bleeding as well as eliminate the influence of endogenous and
exogenous factors in the personalized management of patients.
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3anobiraHHa TpomM60eM6ONIYHUM MOAIAM € OfHUM i3
MPIOPUTETHNX 3aBAAHb MEHEMXKMEHTY XBOpMX i3 ibpu-
nsujeto nepeacepab. Bapdaput (BO) — wmpokosxmBa-
HUA aHTUKOArynsHT, SKWA 3aCTOCOBYIOTh i3 L0 METO
[1,2]. BusHaueHHs1 agekBaTHOI TepaneBTMYHOI fo3n BO
CTaHOBUTb CEpNO3HY KMiHiYHy npobremy, Lo noB’sizaHa
3 BY3bK/M TepaneBTUYHUM [iana3oHoM, BapiabenbHicTio
110ro (hapMaKOKIHETWKY, B3AEMOZIEH0 3 IHLUMMM NiKapCbKUMI
3acobamu [3,4].

Kpim TpaguuiiHoro eMnipuyHoOro migxoAy, OOHUM i3
LUNSAXiB BU3HAYEHHs ONTUManbHOi fo3n B € ouiHoBaHHS
iHOMBIOyanbHOI YYTNMBOCTI O Npenaparty, BpaxoByoum
reHeTUYHi 0cobnmBocTi. HanbinbLumii BHECOK Y 3MiHUM Te-
paneBTMYHOI f03n B pobnsaTb MyTaLii reHis, Lo kogyTh
umtoxpomn CYP2C9, sk-oT nonimopdpiammn CYP2C9*2 Ta
CYP2C9*3, CYP4F2, a Takox cyb6oamHmuto 1 enokemape-
pyktasm BitamiHy K VKORC1 [5-7]. [louinbHicTb BUKOpU-
CTaHHsi came X reHoTUNIB Mg Yac dhapMakoreHETUYHOMo
BU3Ha4YeHHs [031 BO 06rpyHTOBaHa TakoX AOBOIi BUCOKOK
4acTOTOH MOLUMPEHHS TXHIX MIHOPHUX aneniB B YKpaiHCbKii
nonynauii [8].

HuwHi € Yumano anropuTmiB NepcoHanisoBaHoro
BU3Ha4yeHHst fo3n BO [9]. OpuH i3 HaWTOYHILLMX, @ TOMY
HanyacTiLLe BUKOPUCTOBYBaHMX, — anroputm B. F. Gage et
al. [10]. Kpim HasBaHMX reHeTUYHKX NoniMopdiamia, y HbOMY
BPaXOBaHO TakoX KIiHiYHi ocobnmBocTi: Bik, CTaTb, paca,
3picT, Bara, KypiHHs1, NpUIMaHHs Nikapcbkux 3acobis, Sk-0T
amiofapoHy Ta ctatuHie [11]. [ns 3py4HOCTI NpakTUYHOro
BUKOPUCTAHHS LIel anropuTM HaBeAEeHO Ha ENEKTPOHHOMY
pecypci warfarindosing.org.

[ocBig aesikmx kpaiH CBiAYNTL NPO eKOHOMIYHI NepeBa-
M reHeTUYHOTO NiAXody A0 BU3HaYeHHs foau BO [12-14].
Pe3ynbraTi HU3KkM gocnimkeHb nokasarnu, Lo nepcoHaniao-
BaHWI NiaXigd Ha OCHOBI hapMakoreHeTUYHOTO TECTYBAHHSA
[iae 3MOry CyTTEBO MiABULLMTY Be3neyHicTb NikyBaHHs B
iHiLjanbHUA Nepiog, i CKOPOTUTK Yac BU3HAYEHHS Tepane-
BTWYHOI 1031 BapdapuHy [15,16]. OpHak 3naTHicTb Takoro
cnocoby BnnuBaTK Ha BigaaneHi KiHUeBi Touku Tepanii
B® (yac nepebyBaHHS MiXKHApPOAHOMO HOPMari3oBaHOro
BigHowweHHs (MHB) y TepanesTyHomy fianasoHi (TTR),
enizoau nigsuweHHs MHB > 4 (HagmipHoi rinokoarynsuii)
Ta remMopariyHi ycknagHeHHs NpoTSroM poKy MiKyBaHHS)
3anuwaeTbes auckyTabenbHoto [17-20].

MeTa po6otu

OuiHnTI edheKTUBHICTL | 6e3nedHicTb Tepanii BapdaprHoM
y XBOpYUX i3 hibpunsuieto nepeacepab Nif Yac BUHaYEHHS
L0311 (hapMaKoreHeTUYHUM METOAOM B YMOBaX aHTUKoary-
NSIHTHOTO KabiHETY 3a peayrnTataMmy OQHOPIYHOMO NPOCTEK-
TUBHOTO CMIOCTEPEXEHHS.

Martepianu i MeToAM AOCAIAYKEHHA

BigkpuTe, npocnekTBHe, MOHOLEHTPOBE KIiHIiYHE AOChi-
[PKEeHHs B napanenbHuX rpynax aicHunv Ha 6asi HHML|
«YHiBepcUTETCbKA KriHika» 3amnopi3bkoro AepxaBHOrO
meauyHoro yHisepcutety (30MY). [usaiiH focnimkeHHs
MOTOKEHO 3 KOMICiEto 3 nuTaHb GioeTnku 30MY.
O6ctexwnun 110 xBopux i3 ibpunsvieio nepeacepab
(cepepnin Bik — 68,72 £ 0,79 poky; 57 4onosikis, 53 XiHku),
ki nepebyBanu nig AMHamiYHUM amOynaTopHUM crocTe-
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PEXEHHSIM B @HTMKOArynsiHTHOMY KabiHeTi KniHikv Ta Manu
3MOry OTpUMaTH AUCTaHLLAHY KOHCYnbTaLlio.

MeTtogom cTpaTudikoBaHoi paHaoMmisaLlii XBopux i3
ibpunsuieto nepencepap (PM) noginvmu Ha gsi rpynu:
ocHoBHa — 50 nauieHTiB i3 O i BU3HaYeHHsM Jo3n B
(hapmakoreHeTUYHUM METOAOM; KOHTPOrbHa — 60 ocib i3 I
i TpaauLIHMM NpuaHadYeHHsM oau BO. Yepes 1 pik cnocTte-
pexeHHs y XxBopux i3 Ol BUBUMNY BigAaNeHi KiHLEBI TOUYKU:
enizoau HagmipHoi rinokoarynsuii (MHB > 4) Ta kposoTeui.

KniHiyHwit giarHoa Ol BCTaHOBWIM 32 peKOMEHAALLISIMU
ESC (2020 p.) [1]. KpuTepii 3anyyeHHs: BepudikoBaHa
ibpunsuis nepeacepdb, HasBHICTb AOKYMEHTaNbHO
ochopmneHoi JOBPOBINBHOT 3roan Ha y4acTb Y KIiHIYHOMY
pocnigkeHHi. Kputepii BUKNIOYEHHS: NpOTE30BaHi Kna-
naHu cepus, AiarHOCTOBaHi Baay CepLs, TSXKUNA CTYMiHb
MopYyLUEeHHs PYHKLT HUPOK i NEeYiHKM, FOCTPUIA KOPOHAPHUI
CWHAPOM, FOCTPI MOPYLLIEHHS MO3KOBOTO KpOBOOGiry, Ncuxiv-
Hi, OHKOMOTiYHi Ta remaTornoriyHi 3aXBOPIOBAHHS, IHAPEKLii.

Y XBOPWX OCHOBHOI rpynu No4aTkoBy 403y BapdapuHy
po3paxyBanu, 'pyHTYIO4MCh Ha peaynbTatax (papmakoreHe-
TWUYHOTO TeCTyBaHHA 3a anroputMom B. F. Gage et al. [11].
Bukopuctanu enekTpoHHuin pecypc warfarindosing.org,
Hagani 3aincHUNN TUTPYBaHHS [03W. XBOPWUM KOHTPOMBHOT
rpynv BapchapyH NpuaHadant 3rigHo 3 YHHUM anropyuTMOM
BCTAHOBMEHHS! iHAMBIAyarbHOT 4031 3 AOCATHEHHSAM LiNbo-
BUX 3Ha4eHb MHB [21]. Y BCix navieHTiB nicrns npu3HadYeHHs
£031n B koHTpons MHB 3aincHioBanm 1 pas Ha 4 TUxHI.

OBcTexeHHs XBOpUX 3GiNCHUINN 3a 3aranbHONPUAHATY-
MW cTaHgapTamu. [okasHWKM Koaryrnorpamm 3 po3paxyHKoM
MHB BcTaHoBunu Ha anapati Coag Chrome 3003, pusuk
TpomBoemGoriuHKX nopiA ouiHoBanu 3a wkarnow CHA,DS -
VASC, pu3vik kpoBoTey — 3a Lwkanoto HAS-BLED. 3HaueHHst
TTR (4ac nepebysanHs MHB y TepaneBTniHOMY AianasoHi,
%) obumcnioBanm 3a metogom Rosendaal et al. [22]; 6an 3a
wkanoro SAMe-TT,R, pospaxoByBanu 3a METOAMKOI [23].

Monimopdpiam renis CYP2C9, CYP4F2, VKORC1 y xBo-
pux i3 ®I1 B3HaYanm y Bigaini MONEKyNApHO-reHETUYHUX
AOCTiLKeHb HaB4aNbHOrO MeamKo-nabopaTopHOro LIEHTPY
30MY 3a gonomoroto noniMepasHoi NaHLoroBoi peakLii
B Tepmouuknepi CFX-96 (BioRad) 3 cnyopecueHTHO
CXeMOK AeTeKLji cTaHaapTHUMKU Habopamu peareHTiB 3a
BiJOMOO MeToAMKOH [8].

CraTncTnyHe onpavroBaHHs pesynsTaris 34ilcHIM 3a
Joromoroto nakety nporpam Statistica 13.0 (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J). lnoTesy wono po3noginy
KifIbKICHWMX MOKa3HWKIB BiANOBIAHO 4O HOPMAsIbHOMO 3aKo-
Hy nepe.ipsann 3a gonomoroto kputepito LWanipo—Binka.
3anexHo Big TNy po3noginy AaHi HaBegeHo sk M + m
(cepenHe apudmeTyHE * CTaHaapTHa noxwbka cepen-
HbOro apudmeTuyHoro) abo Me (Q25; Q75) (megiaHa,
25 i 75 nepueHTinb); SKiCHi MOKa3HWKM — K abCOMNIOTHI Ta
BiHOCHI YacToTw. BiporigHicTb BigMIHHOCTE OLiHIOBaNN 3a
ponomoroto t-kputepito CTeloaeHTa abo HenapameTpudHoro
U-kputepito MaHHa-BiTHi ans HesanexHux BubIpok, Bpa-
XOBY0UM PO3NOAIN AaHuX. PisHNLO 3a sIKICHUMM 03HaKaMu
ouiHIOBanK 3a gonomoroto kputepio ¥2 MipcoHa (sKLwo
BuGipka Mana — 3 nonpaskoto Vetca). [lns BU3HaueHHs
acouiaLlii Mix MokasHMKkamy Ta NPOrHOCTUYHOI 3HAYYLLOCTi
thakTopiB BUKOPUCTOBYBaNY KOpensLiliHWiA aHanis Cnipme-
Ha Ta po3paxyHoK BigHOCHOTO pu3nky (RR) 3 BU3Ha4eHHAM
95 % posipyoro iHTepsany (Cl). BigmiHHOCTi BBaXanm
BIpOriZHVMU NPU PiBHI CTAaTUCTUYHOI 3HavyLwocTi p < 0,05.
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Tabnuus 1. MNopiBHsaHHA YacToT reHoTmniB CYP2CY, CYP4F2 ta VKORC1 i3
po3paxoBaHoH 3a piBHoBarot Xappai-BaiiHbepra (HWE) y xBopux 0CHOBHOI rpynu

e CE R [T N
0,14 0,93

CYP2C9*2 CIC 45/0,900 45/0,903
CIT 5/0,100 5/0,095
TT 0/0 0/0.003

CYP2C9*3 AA 46/0,920 46/0,922 0,09 0,96
AIC 410,080 410,077
C/IC 0/0 0/0.002

CYP4F2 CIC 340,680 33/0,656 1,21 0,55
C/IT 13/0,260 15/0,308
T 3/0,060 210,036

VKORC1 GIG 20/0,400 20/0,397 0,01 0,99
G/A 23/0,460 23/0,466
AA 710,140 710,137

Tabnuus 2. KniHiyHa xapakTepucTuka XBopuX, 3anyydenux y gocnimxerns (n = 110)

Moka3HuMK, OAUHWLI BUMIpIOBAaHHSA

Bik, poku
Yonosiku / KiHKn

ILweMivHui iHeynbT / cucTemHi embonii

B aHaMHe3i
ApTepiarnbHa rinepTeHsis

IXC (rocTpuii KOPOHaPHWIA CUHAPOM B aHaMHe3i

OcHoBHa rpyna, KoHTponbHa rpyna,

¢hapmakoreHeTUYHe | emnipuyHe
BU3Ha4Ye€HHA 403U MPU3Ha4YeHHA A03U
B®, n =50 B®, n =60
67,14+ 1,08 68,20 + 1,20

25/25 32/28

3(6,00 %) 12(20,00 %)

45 (90,00 %) 56 (93,33 %)

20 (40,00 %) 19 (31,67 %)

abo crabinbHa cTeHokapais)

XpOHi4yHa cepLieBa HeOCTaTHICTb
Llykposuii piabet /nopyLueHHs rnikeMii HaTLLe
XpoHiuHe 06CTPYKTUBHE 3aXBOPHOBAHHS NereHb

TIOTIOHOKYPIHHS!
Tepanis amiogapoHoM
Tepanisi cTaTHaMm

Cepenpiit 6an 3a wkanoto CHA,DS -VASc
CepepHili 6an 3a wkanoto HAS-BLED
Cepepiit 6an 3a wkanoto SAMe-TT,R,

MepiaHa TTR, %

MegiaHa poapaxoBaHoi goau B®, mr
MegiaHa TepaneBT14HOi fo3u BO, mr

33 (66,00 %) 40 (66,67 %)
7 (14,00 %) 12 (20,00 %)
3(6,00 %) 1(1,67 %)
2.(4,00 %) 5(8,33 %)
8(16,00 %) 11(18,33 %)
42 (84,00 %) 51 (85,00 %)
2,98£0,19 343+0,18
1,90£0,13 2,20£0,13
1,640,112 1,37£0,10

72,00 (61,00;86,30) 72,00 (60,00; 79,50)
4,50 (3,60; 5,75) =
5,00 (3,75; 6,06) 5,00 (3,75; 6,25)

[aHi HaBegeHi sk n (%), M £ m, Me (Q25; Q75).
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Pe3yabTati

Posnopin yactoT reHoTunis noniMopHNX mMapkepis
CYP2C9, CYP4F2, VKORC1 y xBOpux OCHOBHOI rpynu
BianoBigas pisHoBasi Xapai-BanH6epra. Lie caigumno npo
Te, L0 NOMMIIOK Mif Yac hopMyBaHHs BUGIPOK | reHoTuMMy-
BaHHs He Byno (mabn. 7). Posnoain reHoTuNiB y XBOPWX i3
®I rpynun KOHTPOMO HaBeAEHO B MonepeaHin pobori [24].

KniniyHa xapakTepucTika XBopux 060X rpyn HaBeaeHa
B mabnuuji 2.

XBOpi OCHOBHOI Ta KOHTPOIbHOI rpyn BipOrifHO He
BiApi3HANMCS 3a BIKOM i CTaTTIO MaLiEHTIB, 4YacTOTO
OCHOBHMX CEPLEBO-CYANHHUX 3aXBOPIOBaHb i hakTopis
pu3uKy. Y rpyni eMnipu4yHOro NpU3HaYeHHs BCTAHOBUIN
JeLLo GinbLLy YacToTy iLeMiYHOro iHCYnbTY B aHaMHesi. He
BCTAHOBWIM JOCTOBIPHY Pi3HMLIIO 3a Likanamu CHA,DS,-
VASC, HAS-BLED, SAMe-TT,R, Mix XBOp1MU OCHOBHOI Ta
KOHTpOnbHOI rpyn. Megiann TTR y XBOpMX 3 eMNIpUYHUM
i (hapMaKkoreHeTMYHUM BU3HAYEHHAM [03U BipOrigHO He
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BigpisHanucs (p > 0,05). YacTtka xBopux i3 3a80BinNbHUM
koHTponem MHB craHoBuna 56,67 % i 54,00 % y xBopux
OCHOBHOI Ta KOHTPOnbHOI rpyn BignosigHo (x* = 0,079,
p > 0,05).

Y nauieHTis i3 @I oCcHOBHOI rpynu MefjaHa po3paxoBa-
Hoi fo3n B sictaBHa 3 TepanesTyHOI0 03010 (p > 0,05).
BcTaHoBuUnM BiporigHUi Npsmuii KOPENALiHNN 38'A30K MiX
pO3paxoBaHoK Ta TepaneBTUYHow o300 B (r = +0,57,
p <0,05).

Bussunu, WWo HagMipHa rinokoarynsauis y xsopux i3
hapmaKkoreHeTU4HUM METOAOM BU3HaAYeHHs fo3n BO
posBMBanacs BiporiaHO piALLe, HiX y NaLieHTiB 3 emnipny-
HuM meTogom: 20 % npotun 40 % naujeHTiB i3 BUNagkamm
MHB > 4 ignosigHo (x? =5,11; p < 0,05) 3 BigHOCHUM
pusunkom RR = 0,50 (CI 0,27; 0,94).

['emopariyHi ycknagHeHHs NPOTArOM POKY BUHUKMN
y 10 (20,00 %) nauienTiB ocHoBHOI rpynu. KposoTeui B
pasi emMMipuYHOro MPU3HAYEHHs JO3M PO3BMHYMMCS Y 29
(48,33 %) xBopUX; Lie BiporiaHo BinbLLe, Hix Npu dhapmako-
reHeTnyHoMy nigxogi (x2 = 9,57, p < 0,05). RR pgopieHioBas
0,41 (Cl10,22; 0,77), a oTe crocTepiranyt 3HavyLLe 3MeH-
LLEHHS PU3NKY remMopariii y pasi 3aCTOCyBaHHS FeHETUMHOTO
TeCTyBaHHs (puc. 7).

3MEHLLEHHS YaCcTOTW remopariYHNX NoAiN BU3HA4YUN,
IPYHTYIOUNCb Ha MEHLLIN KiNbKOCTi 3apeecTpoBaHNX BU-
nagkis remodtanbmy, KDOBOBUIMBIB Y CIIM30Bi 000NOHKY,
remMaTtypii Ta LUNYHKOBO-KMLLKOBUX KPOBOTEY, @ YactoTa
MigLWKIPHUX KPOBOBUIUBIB 3anuLUNAAcCA HE3MiIHHOK
(puc. 2).

He BctaHoBunM B3aemo3B'si3ok TTR, enisogis Hap-
MipHOI rinokoarynauii Ta reMmopariyHux yCknagHeHb i3
KIIHIYHUMU, FEHETUYHUMY YUHHVKaMK Y XBOpUX i3 O Ha Tni
aHTVKoarynsHTHoI Tepanii B® npn hapmakoreHeT4HOMy
BU3HAYEHHI.

06roBopeHHs

Y nonepeaHix AOCRIHKEHHSX NOKasanu BNAWB KMHIYHKX i
FEHETUYHMX YMHHUKIB Ha CTabinbHICTb aHTUKoarynsuii B
y xBopwx i3 ®I1y pasi emnipr4HOro NpuaHadYeHHs 4oau. Bu-
SIBUIN, LLIO HasiBHICTb MyTaHTHOro anens AreHa VKORC1 i
MpUAMaHHs aMioAapOHy MiABLLYIOTb PU3WK PO3BMUTKY eniso-
[iB HagMIpHOI rinokoarynsLii Ta remopariyHux ycknagHeHb
[24]. 3a pesynbraTamut LIbOro AOCHIMKEHHS, B NALIEHTIB i3
thapmakoreHeTM4HUM BU3Ha4YeHHAM [031 BO Takuii 38’330k
He BusiBUNK. Lle Moxe CBigUMTY NPO 3MEHLLIEHHS BNMBY
€H[0- 1 eK30TEeHHMX YMHHUKIB Mg Yac iHAVBigYyani3oBaHOro
BU3HaYeHHs 403U

JocTynHi mxepena axoBoi NitepaTypu MiCTATb Cyne-
peynuBi BiZOMOCTI LOAO nepeBar hapMaKkoreHeTUYHOMo
TecTyBaHHs npw Tpueanin Tepanii B. Tak, metaaHanis,
o BkMtoYaB 2505 naLlieHTis, Nokasas: iHAWBIQyani3osa-
HWA NiOXig 4O BU3HAYEHHS 403M Ha NiACTaBi BU3HAYEHHS
reHeTUYHMX noniMopdiamis Nif Yac NikyBaHHs TPUBANICTIO
noHaZ Micsub Aae 3mory nokpawmtn %TTR i 3MeHLWmMTM
4acToTy BENIMKMX KPOBOTEY MOPIBHSAHO 3 EMMiPUYHUM
nigxogom. MpoTe He BASBUNV BNIUB Ha Mani KpOBOTeui 1
€ni3oay HagMipHoi rinokoarynsuii [17]. IHwWwi MmeTaaHanis
11 pocnimxeHb i3 3anyyeHHaM 2678 nauieHTiB nokasas:
BVKOPUCTaHHS FEHETUYHOIO TECTYBAHHS AAE 3MOry 3HU3NTK
4acToTy remopariyHux ycknagHeHb, ane 3HavyLli BigMiH-
HocTi 3a Yacom nepebysaHHs MHB y TepaneBTU4HOMY
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[JianasoHi Ta 4acToTOK0 eni3oaiB HaAMIpHOI rinokoarynsuji
He 3apeectpysanu [18].

MeTaaHania nybnikaLi, Lo npeacTaBneHi y 6asi aaHnx
PubMed i 6ibniotewi Cochrane (3aranom 2626 nauieHTis)
MokasaB, L0 hapMakoreHeTUYHWIA Miaxig A0 BU3HAYEHHS
[03u B 6e3neyHiLumni nopiBHAHO 3 eMnipuyHUM. Tak, cno-
cTepirany 3MEHLLEHHS! PU3VKY BUHWUKHEHHS reMoparivyHux
ycKknaaHeHb Ta enisogis nigsuieHHs MHB > 4 [19]. Jocni-
IDKEHHS! LLLOAO BMPOBAKEHHS TEHETUYHOMO BU3HAYEHHS!
no3u B y poboty Tpbox kniHik Benwkoi Bputanii BusiBunv
30inbLueHHs vacy nepebysaHHs MHB y TepaneBTU4HOMY
AianasoHi Ha 7,49 % BunagakiB MOPIBHSHO 3 EMMIPUYHM
meTogom [20].

OTxe, hapMakoreHeTUYHUIA NiaXia A0 BU3HAYEHHS
fosu BO pae 3mory nigBuwmTi 6e3neyHictb TpuBanoi
Tepanii LWNSAXOM 3MEHLLEHHS YacTOTV KPOBOTEY; Taki CaMi
pe3ynbtatu OTpUManu B AOCHIAKEHHI, WO 3AINCHUAN.
Y pesikux poboTax nokasaHo 34aTHICTb BMAMBATK i Ha
eekTUBHICTb NiKyBaHHs, 30kpema nigBuLLeHHs %TTR
MOPIBHSHO 3 EMMIPUYHIM MiAXOA0M; Y HALLOMY [OCTIMKEHHI
Taki hakT He BusiBUnU. Lo BigMIHHICT MOXHa NOSICHNTY
MEHLUMM PO3MIpOM BUOIPKK, & TaKoX PeTenbHILMM Cro-
CTEPEXKEHHSAM 3a MPUXMUIBHICTIO [0 NiKyBaHHS B yMOBaX
aHTUKOArynsiHTHOrO KabiHeTy.

BucHoBKH

1. BanigHicTb hapMakoreHeTUYHOTo BU3HAYEHHS 03N
B® y nauienTis i3 Ol nigTBepAXeHO 3iCTaBHICTIO MefiaH i
NPSIMAM KOPENALIMHUM 3B’S3KOM MiX PO3paxoBaHo Ta
TepaneBTN4HO 030t BO (r = +0,57, p < 0,05).

2. Y xBopux i3 Ol i hapmakoreHeTUHHUM METOLOM
BU3HAYEHHS f03W BO BiporigHO 3MeHLLYeTbCA YacToTa, pu-
31K PO3BMTKY eni3ogiB HagMipHoi rinokoarynsuii (x? = 5,11,
p <0,05;RR=0,50 (Cl0,27; 0,94)) Ta kpoBoTeu (x? = 9,57,
p <0,05; RR = 0,41 (Cl 0,22; 0,77)), ane rpynu navjexTis
3icTaBHi 3a nokasHukom TTR.

3. He BusiBunu B3aemose's30k TTR, enisogis HaamipHoi
rinokoarynsauii Ta remopariyHux ycknagHeHb i3 KIiHiy-
HUMK, TEHETUYHUMU YMHHMKaMK Yy xBopwx i3 O Ha Tni
aHTUKoarynsHTHoi Tepanii BO y pasi hapmakoreHeTU4HOro
BW3HaYeHHs fo3u. Lle cBiguMThb Npo HiBenoBaHHsS BNAMBY
€H[0- N eK30reHHUX YMHHWKIB Y pasi iHABIgyaniaoBaHoro
NPU3HAYEHHs [O3N.

MepcnekTMBM NoganbLUMX AOCHIAKEHb NONSraloTb B
OLIiHIOBaHHI NOKa3HWKIB NMa3MOoBOro Ta TPOMBOLMTapHOTO
remocTaay y xBopux i3 ®I1 npu emnipuyHoMy Ta dhapmako-
rEHETUYHOMY BU3HAYEHHI f03n B, a Takox BCTAHOBMEHHI
IXHbOTO B3aEMO3B'AA3KY 3 KIMiHIYHUMW Ta rEHETUHHUMU
YUHHUKaMU.
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MeTa po6oTu — focnianty aHTUdibpoTUYHI Ta NpoTu3ananbHi epexkT MeTaboniyHoi Tepanii, a Takox MexaHi3Mmu pereHepavi
TKaHUHW NEYIHKX NPU rOCTPOMY ankorofibHOMY YpaxkeHHi neviHki (FAYTT) y LypiB B yMOBaX ekcnepuMeHTy.

Marepianu Ta metoau. B ekcnepumeHT 3anyunnn 66 Ginvx HeniHiiHMX Wwypis-camuis Macoto 120-130 r, skux noginunm Ha 5
rpyn: 1 (KOHTPOMb) — iHTAKTHI TBAPWHK, AKUX YTPUMYBanW 3a CTaHZapTHWUX ymoB BiBapito (n = 10); 2 — teapunu 3 TAYT (n = 20);
3 — tBapnHM 3 FAVYT], IKUM BHYTPILLHBOOYEPEBWHHO (B/0) BBOAMNM KOPBITUH (N = 12); 4 — TBapuHu 3 FAYT, skum B/o BBOAUIMN
rnyTaprid (n = 12); 5 — tBapuHu 3 FAYI (n = 12), skum B/0 BBOAWNW KOPBITWH i ryTapriH. 34iCHUNM aHania npo3anarnbHux Ln-
TOKIHIB i ha3 KNiTUHHOTO LMKIY.

Pesynbraru. PiBeHb IGF-1 BiporigHo BULLMIA y 2 rpyni NOPIBHSHO 3 KOHTponem — Ha 24,1 %. Y TBapuH 3 rpynu piseHb IGF-1
3HmkyBaBcs Ha 20,2 % wopo 2 rpynu. PiseHb IGF-1 gocToBIpHO 3HWXYBaBCA y 5 rpyni TBApWH NOPIBHSHO 3 2 rpynoto — Ha 9,7 %.
Buasunu 36inbLueHHs pisHs TGF-B y TBapuH 2 rpynu oo nokasHuka kKoHTponto Ha 31,6 %. PiseHb TGF-B sHuxysascs B 3 rpyni
MOPIBHSIHO MOKa3HWKOM 2 rpynin Ha 22,8 %. Y 5 rpyni TBapuH nokasHuk Ha 12,0 % HukumiA, Hix y 2 rpyni. BincoTok sigep KniTuH y
NPECUHTETWYHIN asi B LLypiB 2 rpynu Ha 8,3 % BULLMIA, HIX y KOHTPORI. Y TBApUH 2 rpynn sgep KnithH y dasi cuHTesy AHK Ha
33,3 % 6inbLue, Hix B 1 rpyni. Mokasnuk parmenTauii JHK npy FAYTT nepeBuLLye BigNOBIAHWIA y KOHTPOMLHIN rpyni Ha 27,5 %.

BucHoBku. FAYT cynpoBOmKYETLCA 3pOCTaHHAM B cupoBaTLi kposi TBapuH IGF-11 TGF-B. Y pasi BBeAEHHS KOPBITWHY LypaM i3
TAYT 3HuKyBaBcs piBeHb IGF-1, nig yac 3acTocyBaHHs rnyTapriHy nepeBaxHO 3MeHLLyBaBcs piBeHb TGF-B. OgHovacHe 3acTo-
CyBaHHs Npenaparis He Mano CyTTeBoi edhekTnBHOCTI. [pu FAYTT akTVBYIOTLCS NPOLIECH KOMMEHCATOPHOI pereHepalii, BUsiBneHa
3arnbernb KNiTMH BHACMIZOK anonToay, WO MigTBepmKYeTbCA 36inbLUEHHSM Noka3HukiB dparmeHTaLii sgepHoi AHK.

Possibilities for implementing of anti-fibrotic and anti-inflammatory effects
of metabolic therapy in acute alcoholic disorders under experimental conditions

N. A. Rykalo, I. V. Romanenko

The aim of the work was to study antifibrotic and anti-inflammatory effects of metabolic therapy and mechanisms of regeneration
in acute alcoholic liver damage (AALD) in rats under experimental conditions.

Materials and methods. The experiment involved 66 white non-linear male rats with a mass of 120-130 g, which were divided
into 5 groups: 1 — intact animals (n = 10); 2 — animals with AALD (n = 20), 3 — animals (n = 12) with AALD and intraperitoneally
injected with Corvitin, 4 — animals (n = 12) with AALD and injected with Glutargin, 5 — animals with AALD (n = 12) and injected
with Corvitin and Glutargin. The pro-inflammatory cytokines and cell cycle phases were analyzed.

Results. The level of IGF-1 was significantly 24.1 % higher in group 2 compared to the control. In animals of group 3, the level
of IGF-1 was 20.2 % decreased compared with group 2. The level of IGF-1 was significantly 9.7 % decreased in group 5 animals
compared with group 2. There was a 31.6% increase in the level of TGF-B in animals of group 2 in comparison with the control
ones. The level of TGF- was 22.8 % decreased in group 3 compared with group 2. In group 5 animals, the value was 12.0 %
lower than in group 2. The percentage of cell nuclei in the presynthetic phase in group 2 rats was 8.3 % higher than in controls. In
animals of group 2, the number of cell nuclei in the phase of DNA synthesis were 33.3 % larger than in group 1. The rate of DNA
fragmentation in AALD exceeded the corresponding value in control group by 27.5 %.

Conclusions. AALD was accompanied by an increase in the serum IGF-1 and TGF-B in animals. The administration of corvitin
decreased the level of IGF-1 in rats with AALD, and the use of glutargine mainly decreased the level of TGF-. Combined use of
the drugs did not show significant effectiveness. Compensatory regeneration mechanisms were activated in AALD processes and
apoptotic cell death was evidenced by the increased indicators of nuclear DNA fragmentation.

OpHa 3 akTyanbHUX XBOPOD Cy4acHOCTi — anKkorofbHa
xBopoba neviHku. 3a cTaTucTrkoto BeecBiTHBOI opraHisauii
OXOPOHW 3A0POB’SA, 3arafilbHe CrOXWBAaHHS ankorono B
po3spaxyHKy Ha AyLUy HacerneHHs CTPIMKO 3pocro npoTs-
TOM OCTaHHbOro AecsaTupivys [1]. Ankoronb-iHaykoBaHa
CMEepTHICTb Y CBITi NOCIAAE TPETE MiCLe Yy CTPYKTYpi npu-
YMH CMepTi Bid XBOPOO OpraHiB TPaBMeHHs Ta CTaHOBUTb
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maibke 3,3 MIH neTanbHUX BUNagkis [2]. Y HactaHosax
AmMepuKaHCbKOi Konerii raCTpOeHTepororiB 3a3Ha4yeHo,
LLO ankorofibHa xBopoba MeviHku OXOMNMe CnekTp rena-
TobiniapHNX 3axBOPIOBaHb Bif NPOCTOrO CTeaTorenatosy
[0 Lypo3y nevinkm [3].

3p0poBa neviHka MoXe MOBHICTIO BiJHOBUTU NEPBUHHY
macy, ane Aeski aBTOpU BBAXALOTb, LLO B paKypCi MEANYHOT
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TepMiHororii Take fBWLLE padLle Crig Ha3uBaTW KOMMeH-
CaTOPHOK peakuieto, ska BUABNAETLCS AK rinepTpodis
(36inbLUEHHS PO3MIpIB KMiTUH) i3 HACTYMHOK rinepnnasieto
(36inblueHHsM kinbkocTi renartoumtie) [4]. PereHepalis
MeviHK1 B yMOBaX ii anKOTOMbHOTO YPaXeHHs peaniayeTbes
32 MexaHi3MoM noninnoiguaaLlii SAep renatoumTie, OCKINbKA
OCTaHHi XapaKTepy3yoTbCs NOTEHLINHUMM BNaCTUBOCTSMU
CTOBOYPOBYIX i MPOrEHITOPHMX KIITUH, LLIO (DOPMYIOTb MeviH-
KOBWI penapaTuBHUIN KOMNIeKc [5,6].

TicHuI 3B’A30K anKOronbHOI iHTOKcUKaLlii Ta MaHigec-
Tauii ankoronbHOro renaTuty — NaToreHeTU4Ho obr'pyH-
TOBaHWit i JoBpe BUBYEHWIA haKT [7]. TenaToTOKCUYHICTL
€TaHony 3yMOBIEHa YTBOPEHHSAM OO LUKIANMBOTO Me-
Tabonity aueTanbgerigy, NPOAYKTH SKOTO € MOTYXHUMK
aKTMBaTOpaMm Kackagy nposanasnbHuX LIMTOKIHIB i CUHTe3y
aKTMBHMX (hopM KMCHIO [8]. Y BignOBiagb Ha Taki CUCTEMHI
0OMiHHiI 3pyLLEHHS BiAOYBaETLCS aKTUBALS MOMNEKYNSPHUX
i KNMITUHHUX MEXaHi3MiB, L0 CrpsIMOBaHi Ha BigHOBMEHHS
MeTaboniyHOro roMeocTasy, BKIKYaryu pereHepaTmBHi Ta
penapaTvBHi MexaHiamu. Y pasi HaaMipHOT akTuBaLii npo3a-
nanbHYX LUMTOKiHiB, 3okpema TGF-f 1a IGF-1, dhopmyeTbes
komnnekc DISK (death-inducing signaling complex) [9] i3 Ha-
CTYMHUM 3anyCcKOM KacnasHoro MexaHiamy aerpagauii kni-
TuHHoi IHK-nonimepasm C, npuasoasaym fo dparmerTadii
[OHK i 3arvbeni knituHm [10]. AueTanbgeria 6esnocepenHso
iHOYyKYE CUCTEMy Kacnas rpaH3um-B-nepoprHosanexHum
LunsixoM. Taka akTvBaLis NoCnigOBHOO kackagy npoTeo-
MITUYHUX peakUin Npu3BOANTL [0 PO3LLENEHHs GinkiB
SAepHOro MaTpuKcy, AecTabinisaLji CTPyKTYpu XpoMaTyHy,
¢parmenTavii [IHK i BTpatM pennikaTMBHOI 30aTHOCTI re-
natouuTa. BuBYEHHS KOpensLiiHMX 3B'A3KIB LIUTOKIHOBOMO
CcTaTycy CKOMMPOMETOBAHOTO OpraHi3My Ta penapaTuBHOl
peakuii y BiANOBigb Ha 3aCTOCYBaHHS a/'tOBAHTHUX CXEM
meTabonivHoi Tepanii 4acTb 3MOry NOKpALLMTW NPOrHO3 i
nepebir neviHkoBOI naTonoril.

3Baxatoum Ha MynbTUkay3arnbHiCTb renaTonoriyHoi na-
Tomorii, nigxig fo i dhapmakoTepanii Mae 6yTv naToreHeTY-
HO 06rpyHTOBaHUM. ApceHan MefykaMeHTO3HUX 3acobiB i3
BI3HAHOK METabOMIYHOIO JiEt0 LLIOPOKY MOMOBHIOETLCA. 10
BU3HAHWX Y pearnbHili TepaneBTUYHI NpakTuLi npenapartis
3i 30aTHICTI0 MoZynoBaTV MeTabonivHi NPOLEeCcH Hanexatb
KOpBITUH i rmyTapriH [11]. OgHak aHania BigomocTen haxo-
BOI NiTepaTypu CBiAYMTb, LU0 Li NpenapaTtv He BUBYamv B
acnekTi iXHboro aHTUIBPOTUYHOIO NOTEHLiany B ymoBax
arnKoronb-iHaAYyKOBaHOI MaTomnorii NeyviHKu.

MmyTapriH (L-apriHit L-rnytamar) — metaboniyHo ak-
TMBHMI Npenapar, Wo 3abe3nevye NpuLinbHy KOPEKL;io
npoLeciB NePeKUCHOT0 OKUCHEHHS MinigiB B opraHi3Mi
[12]. KopBiThH peanidye curbHi aHTUOKCUAAHTHI ehekTu
Ta MOLYMIE CUCTEMHUIA 3ananbHui npouec, Grokyum
aKTUBHICTb 5-ninoKcureHasm.

MeTa po6otu

JocnignTn aHTMGIOPOTUYHI Ta NpoTu3ananbHi edekTy
meTaboniyHoi Tepanii, a TakoX MexaHi3M1 pereHepadyii Tka-
HUHY nediHkn npu FAYTT y LwypiB B yMOBaX eKCEepPUMEHTY.

Martepianu i MeToAH AOCAIAYKEHHA

EkcnepumeHTanbHe SOCTiMKEHHS Ha TBapUHaX 3GiNCHUMH,
[OTPUMYHOUMCh 3aKoHY Ykpainu «[po 3axucT TBapuH Big
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XOPCTOKOTO MoBOXeHHst» (cT. 230, 2006 p.), BianosigHo
[0 NomnoxeHb €BPOMENCLKOI KOHBEHLi MPO 3aXUCT xpe-
6EeTHMX TBApWH, LLO BUKOPUCTOBYKOTb 3 AOCMIAHAMYU Ta
iHWwMMK HaykoBumK Linamu (Ctpacbypr, 1986), 3aranbHux
€TUYHUX NPUHLMNIB EKCNEPUMEHTIB Ha TBapuHax, CXBa-
neHux Ha lMepLuomy HawjoHanbHOMY KOHrpeci 3 BioeTuku
(20.09.2004 p., m. KuiB, YkpaiHa).

EkcnepumeHTanbHe AOCTIMKEHHS 3aiCHUNN Ha Gaai
kacbenpw natonoriyHoi dpisionorii, y BiBapii BiHHMLbKOTO
HaLlioHanbHOrO MeanyHoro yHisepcutety imeHi M. |. Mu-
poroBa. B ekcnepumeHT 3anyuunu 66 Ginux HeMiHinHMX
CTaTeBo3pinux Lypis-camuis macoto 120-130 r (cepeaHs
maca — 125 r). TBapuH noginunu Ha m'atb rpyn: 1 (KOH-
TPOIb) — iHTAKTHI LLYpU, KX yTPUMYBau 3a CTaHAAPTHNX
ymoB Biapito (n = 10); 2 — TBapuHu 3 FAYTT (n = 20), ekc-
nepuMeHTanbHe MOLENoBaHHS BUKOHAMM 3@ METOAVKOK
H. A. Pvkano wnsxom iHTparactpanbHoro BBeaeHHs 40 %
eTaHony B Ao3i 20 MA/Kr NpoTArom 7 AHIB 3a 4OMOMOro0
METaNeBOro 30HAA 3 ONMBOIO; 3 rpyna — TBapuHK 3 MAYT]
(n=12), IKUM BHYTPILLIHBOOYEPEBUHHO BBOAWIW BOLOPO3-
YnHHY chopMy npenapary KBepLeTuHy — kopaiTuH (AT HBL,
«bopLuariBcbkuii XiMiko- hapmaLeBTUHHMI 3aBoay, M. KuiB)
i3 po3paxyHky 100 mr/kr; 4 — TBapuHu 3 FAYTT (n = 12), akum
BHYTPILLUHLO004EPEBUHHO BBOAWUNM L-apriHiHy L-rnytamar
(20 % pozuuH rnyTapriy, TOB «®apmaLeBTyHa komnaHis
«300poB’ay, M. Xapkis) i3 pospaxyHky 40 mr/kr; 5 rpyna —
TBapuHM 3 TAYTT (n = 12), AKUM BHYTPILUIHBOOYEPEBUHHO
BBOAWN KOPBITUH i3 po3paxyHKy 100 mr/kr Ta L-apriHiHy
L-rnyTamar i3 pospaxyHky 40 mr/k.

[Nicns BUBEAEHHS TBAPUH 3 EKCMIEPUMEHTY MiJ TioneH-
TanoByM HapKO30M (3 pospaxyHky 25 mr/kr) 6panu KpoB
[Ns JOCTIAKEHHS.

Pisenb TGF- Ta IGF-1 Bu3Havanu imyHodpepmeHT-
HUM METOLOM, BUKOPUCTOBYHOUM KOMEPLIiHI Habopu
peaktui ans TGF-B «Rat TGF beta 1 Platinum ELISA»
(eBioscience, Asctpisi) Ta «m/r IGF-1-ELISA (IGFBP-
blocked)» (Mediagnost, ®PH) ans IGF-1 3rigHo 3 iHCTpyK-
uieto. JocnimkenHs 3aiicHunm Ha 6asi kadeapu BionoriyHoi
Ta 3aranbHoi XiMii i HayKoBO-AOCMIAHOI KNiHIKO-AiarHOCTUY-
Hoi nabopatopii BiHHMLIbKOrO HaLioHaNbHOr0 MEANYHOrO
yHiBepcuTeTy imeHi M. |. TMuporosa (ceigoureo MO3 Ykpaiku
npo nepearecrauijto Ne 049/15 Big 02.03.2015 p.).

[ns Bu3HayeHHs thaa KNiTUHHOIO LyKny, oparmeHTavii
Ta nnoigHocTi agepHoi AHK B kniTuHax neviHku wypis 12
rpyn BukopucToByBanu metog npotoyHoi HK-umtomeTpii.
CycneHsii aaep i3 KNiTWH NeYiHKM WypiB ogepxany 3a ao-
nomoroto Habopis Ans focnimkeHHs saepHoi JHK CyStain
DNA Step 1 (Partec, ®PH) 3a iHcTpykuieto. Ll Habopu fatotb
3MOry BUKOHYBATU EKCTpaKLito siaep i MapKyBaTu saepHy
OHK piamiguHoderiniHgonom (DAPI). [ns BUrOTOBNEHHS
SOEPHNX CYCMEH3IN BUKOPVCTOBYBANM TakoOX OHOPA30Bi
instpu CellTrics 50 mkm (Partec, ®PH).

MpoTOYHWMIA aHani3 BUKOHaNM Ha BaratodhyHKLioHamb-
HOMY HayKOBO-LOCTTiIHOMY NPOTOYHOMY LMTOMETPI «Partec
PAS» (Partec, ®PH). ins 36ymkeHHs cnyopecueHuii DAPI
3acTocoByBany YO-BUNPOMIHIOBaHHS.

AHani3 KniTMHHOTO LMKy 3aiicHunn 3acobamu npo-
rpamHoro 3abesneverHs FloMax (Partec, ®PH) y noBHin
LchpOBIl BiAMNOBIAHOCTI 3rigHO 3 MaTEMATUYHO MOAENTIO,
[ie BU3Havanu:

1. GOG1 - BigcoTKOBe CMiBBIAHOLLEHHS KNiTUH hasm
GOG1 po BCix KNiTUH KNiTUHHOTO Lukny (BMicT OHK = 2 ¢);

ISSN 2306-4145  http://zmj.zsmu.edu.ua 397



Original research

Ta6nuus 1. OQuHamika pisHiB IGF-1 i TGF-f y nna3mi kposi Lypis B ymoBax FAYT]
Ha (hoHi pisHMx BapiaHTiB MeTaboniuHoi Tepanii (M £ m)

oy Teapi
IGF-1, Hr/mn TGF-B, vr/mn

1 rpyna (koHTporb), n = 10 263,84 + 9,81 50,19 £ 2,52
2 rpyna (FAYT), n = 20 327,43 £9,99* 66,06 + 6,98*
3 rpyna (FAYTT + kopBiTuH), n = 12 261,29 + 24,06* 59,96 + 4,59
4 rpyna (TAYI + myTaprin), n = 12 314,90 + 12,10* 50,94 + 3,25*
5 rpyna (FAYTT + rnyTaprid + kopBiTUH), n = 12 295,51 + 8,74** 58,11 £ 3,82

*: BIpOrigHICTb BiMIHHOCTEl NOPIBHSIHO 3 KOHTpomeM (* — p < 0,05, ** — p < 0,01); #: BOCTOBIPHICTb
BigMIHHOCTEl NOpiBHAHO 3 HenikoBaHum FAYI (# — p < 0,05).

Ta6bnuus 2. ®asm kniTuHHOro Lmkny Ta dparmerTauii saepHoi AHK knituH nevinkm
y wypis B ymoBax [AYT]

TMoka3HWK KNiTUHHOTO LMKy, Ipyna TBapuH
S LI AT ITakTHi (n=10) | FAYM (n = 20)

GOG1, % 68,32 £5,08 74,45+ 6,84 0,465
S, % 0,89+0,20 1,34+0,19 0,009
G2M, % 30,79£4,99 27,21+6,79 0,465
SUB-G0GT1, % 4,14 +£0,68 5,71+0,76 0,028
70 %
633 % B PaHHsi cMepTHiCTb
60 % (nepuui 12 rog)
50 % @ Mi3Ha cMepTHiCTb
(3 12 rog [0 KiHUS eKCepUMEHTY)
40 % 36,4 %
30 %
20 % 16,7 %
10% 8,3 %
by 0%0% 0% ou ] o%o%
0
KoHTponb rAYN rAYN TAYN TAYN
+ KOpBITUH + rnyTaprii + KOPBITUH

+ rnyTaprii

Puc. 1. TokasHukv cMepTHOCTI TBapuH Big FAYTT.

2. S - BiCOTKOBE CniBBIAHOLWEHHS (hasu cuHTesy JHK
[0 BCiX KIITWH KNiTUHHOTO Uykny (BmicT AHK >2 ¢ Ta <4 c);

3. G2 + M - BigcotkoBe cniegigHoLLeHHs hasn G2 + M
[0 BCiX KNITUH KniTuHHOTO umkny (OHK =4 c).

®parmenTanito AHK (ak ogHy 3 o3Hak anonTto3y)
BU3HaYanu wnsxom euaineHHs SUB-GOG1 pinsiHku Ha
[OHK-rictorpamax — RN2 nepeg nikom GOG1, wwo Bkasye
Ha sapa kniTuH i3 Bmictom HK <2 c.

MpoTouHy JHK-LMTOMETPIIO BUKOHANM B HAYKOBO-A0-
CNigHOMY LieHTpi BiHHMLIbKOMO HaLioHaNbHOTO MeanYHOro
yHiBepcuTeTy imeHi M. 1. Muporosa.

Komicist 3 6ioeTukn BiHHMLBKOTO HaLlioHanbHOro me-
AnyHoro yHisepeutety imeHi M. I. Muporoea He BusBKNa
nopyLieHb GIOETUYHMX NPUHLMNIB Nif Yac 3AiINCHEHHS
[OCHigKeHb.

[ns doopmyBaHHs 623w faHuX BUKOPUCTaNM peaaktop
enekTpoHHuX Tabnuups Microsoft Excel 2010. Pesynsratu
onpaLroBan METOAOM BapiaLifHOi CTaTUCTHKY, LLO CTano
niarpyHTSIM Ans y3aranbHeHHs aaHux. Ans rpadiyuHoi into-
CTpaLii BapiaLlii, Lo AOCMIANAN, BUKOPUCTaNM FiCTOrpamu.
OnpaLtoBaHHs AaHVX Nif Yac CTaTUCTUYHOrO aHanisy 3ainc-
H1nu 3a gonomoroto Microsoft Excel i nakety Statistica 6.0
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(StatSoft Inc., CLUA). [ns MHOXUHHWX MOPIBHSAHbL AaHNX
i3 HOpManbHUM PO3NOZINOM BUKOHANW NapameTpuyHUi
oaHodakTopHuiA aucnepcinHuin aHanis ANOVA Ta 3acTo-
coByBanu metoa HetomeHa—Keinnca, faHi HaBegeHo sk
cepenHe 3HayeHHs (M) i noxmbka cepeHboro (m). B iHLwmx
BMNaaKax BUKOPMCTOBYBANM PaHroBMIA aHania BapiaLii 3a
Kpyckanom-Bonicom i nopiBHSHHSA BUGIPOK 3a JOMOMOrOH0
kpuTepito MaHa—BiTHi. Pe3ynbraTi BBaxanum cTaTuCTU4HO
3HavyLwmMu npum p < 0,05.

Pe3yabTati

3a pesynbratamu AOCHIMKEHHS, B CYPOBATL|i KPOBI TBAPWH
3i a3mopensoBanuM FAYT (2 rpyna) BusiBunm BiporigHe
niasuLieHHs piHs IGF-1 NOPIBHAHO 3 rpynok KOHTPOMHO
Ha 24,1 % (Bin 263,84 + 9,81 no 327,43 + 9,99, p < 0,01).
Lle BiporigHa 03Haka KoMNeHCaTOPHOI pereHepallii TKaHWH
MeviHKK, Lo 3yMoBreHa CTUMymoBanbHoto Aieto IGF-1 Ha
CWHTE3 (hakTopa pPOCTy renaTouuTiB.

3pificHeHHs TBapuHam MeTabonivHoi kopekuii FAYT
CMPUYMHMNO BiporifgHe 3HWKeHHs piBHS IGF-1 nopiBHsAHO 3
2 rpynoto LLypis (mabr. 1). Tak, nikyBanbHO-npodinakTniHe
BBEEHHS KOPBITUHY AOCTOBIPHO 3HU3KO piBeHb IGF-1 Ha
20,2 % woa0 nokasHUKa HenikoBaHWX TBapWH 2 rpynu (Big
327,43+9,99 no 261,29 + 24,06, p < 0,05) Ta Habnmauno ix
Ao TBapuH 1 rpynu 3a piBHem IGF-1. 3actocyBaHHs rmyTap-
riHy Ans kopekuii FAYT He 3yMOBMMO iCTOTHOTO 3HVKEHHS
piBHs IGF-1 nopiBHSAHO 3 2 rpynoto, ane Len nokasHuK Ha
16,2 % BULWMIA, HiX Y rpyni kKoHTposio (Big 263,84 + 9,81 o
314,90 + 12,10, p < 0,05). EchekTvBHOIO BUSIBUNACH kombi-
HosaHa Tepanis FAYTT. Tak, BipOrigHUM € 3MEHLLEHHS PiBHS
nposananbHoro IGF-1y 5 rpyni Woao nokasHuka Lypis i3
FAYMN -Ha 9,7 % (Big 327,43 £ 9,99 no 295,51, p < 0,05), i
ue nvwe Ha 10,7 % BinbLue, HiX y TBAPWH i3 rpyny KOHTPOIO
(8ip 263,84 + 9,81 0o 295,51 + 8,74, p < 0,05).

Baxnueum € BU3Ha4eHHs B CUPOBATLL KPOBi AOCIAHMX
TBapuH piBHSA TGF-f, moninenTtuay 3 rpyni LMTOKIHIB, LLIO
KOHTPOIHOE KMITUHHWIA picCT, nponicdpepaLito Ta audepeHLito-
BaHHS KNiTvH. Busisnnu BiporigHe niasuLLeHHs pisHs TGF-B
y TBapuH 3 ekcnepuMeHTanbHo 3mogenboBaHum AYT
MOPIBHSIHO 3 rpynoto KoHTporo —Ha 31,6 % (350,19 £2,52
[0 66,06 + 6,98, p < 0,05).

Lle BaxnuBuii Mapkep anonTosy, O BUKIMKaHWIA
LIMTOTOKCUYHOIO €0 eTaHony. Y TBapuH, ki oTpuMyBanu
MeTaboniyHy KOpeKLito, BIpOriaHe 3MEHLLEHHS PiBHSA Mpodi-
6poreHHoro TGF-B nopiBHSHO 3i LLlypamu 2 rpynit BUSIBUNW
Tinbky B 3 rpyni, LLO OTpUMyBana NikyBaHHS [MyTapriHoM,
—Ha 22,8 % (366,06 + 6,98 no 50,94 + 3,25, p < 0,05). Lie
CBiAYMTb NPO MOTO Kpawwmii edhekT sK aHTUdIOPOTUUHOI
Tepanii. KombiHoBaHe 3acTocyBaHHs npenapati y 5 rpyni
3HK3Kno pieHb TGF-f Ha 12 % NopiBHSHO 3 HenikoBaHUMK
TBapyHamu 2 rpynu.

lMpoBigHa 03Haka pereHepalii TKaHWH — hasm Kni-
TWHHOTO LMKNY, SKi AOCMIAMAN 32 JONOMOTOK NPOTOYHOI
untodpnyopumerpii. 3a pesynsratamn JHK-rictorpamu
sepHOi cycneHsii KNiTuH neviHkv (mabr. 2), y Wwypis 2 rpynu
3 ekcnepumeHTansHo 3amoaensoBaHum FAYT1 cnocTepiranu
30iNbLUEHHS! BifcOTKa SAEP KMITVH, LU0 3HAXOAATLCA B iH-
Tepsani G -G, (npecuHTeT4Ha (hasa), Ha 8,3 % nopiBHAHO
3 MOKa3HWKOM rpynu koHTpomto. Lie Moxe 6yTn nposisom
KOMMEeHCaToOPHOT FOTOBHOCTI KNITUH A0 penapalii 3a yMoB
TOKCUYHOI i eTaHony.
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BcraHoBunm BiporigHe 30inbluenHs Ha 33,3 % spep
KniTuH, Wo nepebyatoTb y S-¢hasi (pasa cuHtesy JHK) y 2
rpyni nopiBHsiHO 3 koHTponem (30,89 +0,20 1o 1,34 £0,19,
p <0,01). Lle cBiaunTb NPO NOCUNEHHS CUHTETUYHIX MPO-
LieCiB B YLUKOMKEHUX renatouuTax. Hatomictb BigcoTok
f0ep, Wo nepebyBatoTb Y NOCTCUHTETUYHINA | MITOTUYHIN
(hasax (iHTepsan G2M), Ha 11,6 % meHwwA y rpyni 3
arkoronbHUM ypaxeHHsaM, Hix y 1 rpyni (30,79 + 4,99 Ta
27,21 £ 6,79 BignosiagHo, p > 0,05). Lie moxe 6yTv 3ymos-
MEHO roCTpUM NepebiroM ekCnepuMeHTy Ta HeQoCTaTHIM
yacom ans 3aBeplueHHs S-hasn. OLHIOYM MOKA3HMKK
parmenTauii AHK, BusiBunv BiporigHe NiaBULLEHHS LbOro
MnokasHuKa y TBapwH 3i 3moaenboBanum TAYT (2 rpyna)
MOPIBHSIHO 3 KOHTPOMNbHO — Ha 27,5 % (Big 4,14 + 0,68 go
5,71 £0,76, p <0,05).

[ocnimxeHHst aHTUIOPOTUYHMX | NpoTM3ananbHUX
edekTiB MeTaboniuHoi Tepanii FAYT y wypis B ymoBax
€eKCriepuMeHTY nokasanm ehekTUBHICTb hapMaKomnoriyHoi
KopeKUii Wwoao 3anobiraHHa 3arnbeni AOCMiAHWX TBapuH
(puc. 1). NeTanbHicTb LLYpIB, WO Sk MeTaboniyHy Tepanito
OTpUMyBanu ryTapriH (3 rpyna), craHosuna 8,3 %, aB 3
rpyni Ha (HOHi BBEAEHHS KOPBITUHY (4 rpyna) CMepTHICTb
6yna Ha piBHi 16,7 %. MokasHWKM paHHLOI NeTanbHOCTI
Big FAYTT B nepLwi 12 roauH Ha Tni dhapmakokopekLii B 3, 4
i 5 rpynax focnimKeHHs — Ha PiBHI HyNbOBKX 3HaY€eHb. Y 2
rpyni TBAapWH piBEHb PaHHBOI CMEPTHOCTI (MepLLi 12 roawH)
cTaHoBuB 63,6 %, 00 kiHUA ekcnepumeHTy — 36,4 % Big
3aranbHoI KifbKOCTI TBAPWH, LLO 3arvHymu.

06roBopeHHA

dopmyBaHHs hibpo3y MeviHky 1 PO3BMTKY MOTO KiHLEBOI
cTapii (UMpo3y) — KMYOBUIA ETIONOTYHUIA NaTepH ne-
TarnbHWX HAaCNiAKB Y MaLeHTIB i3 XPOHIYHUMY ANAY3HAMK
3aXBOPIOBaHHAMM MediHKM [13]. [aToreHeTUYHUI MexaHi3m
ibpo3y cnpuyMHeHUN iHAYKUiE aueTanbaeringom mexa-
Hi3amiB nponichepaLii, AndepeHuiauii Ta Mirpauii KniTuH i3
PEeCTpYKTYpu3aLlito CTpoMU i aHrioreHesom [14].

OnuH i3 UMTOKIHIB, WO MOoayntoe (yHKLiOHAMbHY Ta
MITOTWUYHY LiSNbHICTb KniTuH, — IGF-1 [15,16]. Hawi pe-
3yneTaty BigpI3HAOTLCS Bif onybnikoBaHUX paHiwe. Tak,
3a BigoMocTAMU (haxoBoi nitepatypw, piBeHb IGF-1 3HK-
XKYETbCS B pesynbTaTi XPOHIYHOrO MaTonoriYHoro npoLecy
B neviHui. Lli gani 36iratotbes 3 pesynsratamy JOCTLKEHD
Zhongbo Liu et al., ski BUSBUMM 3HWKEHHSA KOHLEHTpaLi
IGF-1 y nauieHTiB i3 neviHkoBot octeogucTpodieto [17].
[ocnigHukn cnoctepirany nigeuweHHs piHsa IGF-1y
navieHTiB i3 FOCTPUM BIPYCHUM renaTuToM, Lo, MIMOBIPHO,
3yMOBIIEHEe 3pOCTaHHAM KinbKocTi peuientopis go IGF-1y
TKaHWHI neviHku. MopibHi pe3ynbrati BUSBAIK | NpU eKC-
NepUMEHTaNbHOMY XPOHIYHOMY TOKCUYHOMY TrenatuTi, Lo
BUKIMKaHWI BXBaHHAM eTaHony Ta CCl, Ta BuaBnseca sk
nigBuweHHst pisHiB IGF-1, TGF-1 y nna3smi kpoBi TBapuH
[18]. OnHouvacHe BBeAEHHS AOCMIAHUM Lypam KOPBITUHY
Ta rnyTapriHy sk metaboniyHoi kopekuii FTAYT cnpuunHm-
1O He3HayHe 3MeHLLUEHHs KoHLeHTpauii IGF-1 i TGF-1y
nnasmi TBapuH 3 ekcnepuMeHTanbHux rpyn. OgHak Taka
(hapmakoTepaneBTUYHa CXeMa He 3yMOBMIa BiporigHy
Pi3HULLI0 NOPIBHSIHO 3 NOKa3HKKaMM LLYpiB, IKUM NpenapaTu
BBOAMIN OKPEMO.

TGF-B — ocHoBHMIN NpodibporeHHNiA UUTOKIH i nep-
CMeKTMBHA MilleHb Y nikyBaHHi ibposy. TGF-B 3anyckae

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

anonTo3 3a fonomoroto DAPG 6inka i nigsuLLyeTbes 3a
YMOB TOKCWUYHOTO ypaxeHHs neviHkK [19]. Halwi pesynsratu
3iCTaBHi 3 JaHUMW MeTaaHaniay, LWo 3aiicHeHuin B. Dewidar
et al. ABTOpu nigcymyBanu ocTaHHi pe3ynstaTyt JOCTiMKeHb
poni TGF-B sk npochibporeHHoro areHTa, HBKYHUM KU
MOXHa peryntoBaTi npoLecy peMOoAEenioBaHHs TkaHnH [20].

Pesynstat Haworo gocnigxeHHs smicty AHK y
KMiTUHAX MeYiHKW iHTaKTHUX TBAPWH BIAMOBIAATL AAHUM
iHLWKX aBTOpIB [21]. Pe3ynkrat NpOTOYHOrO aHaniay TkaHuH
neviHKuW LWypis 3 ingykoBaHum MAYT1 nokasanu Bigcotkose
30inbLUEHHS SAep renatouwTis, WO nepebysaioTb y hasax S
i GOG1 kniTUHHOTO LMKITY. Taky 3MiHy MITOTUYHOTO NpoLiecy
MOXHa NOSICHUTY penapaTyBHUMM NPOLECaMu B pe3ysbTari
Jii TOKCUYHUX MeTaboniTie eTaHony [22]. Taki cami pe3yrb-
Tatn otpumanu Hend Abd-Allah et al., kotpi gocnipxysanu
piBEHb OKCMAATUBHOrO CcTpecy Ta ¢parmeHTauito AHK
[23]. MigBuLLEHMIA BILCOTOK KMiTUH, WO nepebyBatoTb Y
¢hasi SUB-GOG1 Bkasye Ha nigBuLLEHHS y TBapuH i3 FAYT]
parmenTavii HK, a Le € knio4oBuM MapkepoM anontosy
K 3anporpamoBaHoro Tuny 3arvbeni knituHm [24].

MTaHHAM pereHepaLii TKAHMHU MeYiHKK B yMOBaXxX
natonorii 3aMMaroTbCs 1 yKpaiHCbKi HaykoBLi. Tak, y Aocni-
mxeHHsx O. A. HakoHe4Hoi BUsiBNeHa akTuBHa 3armberb
renaToLyTiB LypiB B YMOBaxX BMIMBY NOBEPXHEBO aKTUB-
HUX PEYOBUH LLNSIXOM 30iNbLUEHHS! KiNbKOCTI anonTuyHmx/
HEKPOTUYHUX renatoumTis [25].

BucHoBKH

1. MigBnLLEHHS KOHUEHTpaUii umTokiHiB IGF-1 1 TGF-
crocTepirany B YCix LLypiB 3 eKCnepUMeHTarnbHO 3mMoge-
NbOBaHUM arKOTOMbHUM YPaXEHHSM MeYiHKM.

2. ToKcyyHa Aig eTaHony CnpuymHse 3armbenb KNiTH
LUNSIXOM anomnToay, L0 NiATBEPMKYETHCS 30iMbLUEHHSM Y
HWX NoKasHukiB parmeHTauii saepHoi AHK.

3. Pesynetatu gocnimkeHHs csigyatb, WO BBEAEH-
HS KOpBITUHY Lypam i3 YA 3aebinblioro 3HkyBarno
KOHUeHTpawito B nnasmi IGF-1, a B rpyni TBapwH, ski Ans
KOpeKLii oTpUMyBanu rayTapriH, CrocTepirani 3HWKeHHs
piBHS npochibporeHHoro umTtokiHy TGF-f.

4. OpHoYacHe BBEeLEHHS KOPBITUHY Ta ryTapriHy [o-
cnigHum TBapuHam i3 FAYT1 He nokasano nepesaru Wogo
3HWXKEHHS Ha3BaHUX MOKA3HMKIB MOPIBHSIHO 3 OKPEMMUM
BBEEHHSIM Npenaparis.

MepcnekTMBM noganbWmnX AocNimKeHb NONAralTb
Yy NPOAOBXEHHI BUBYEHHS poni Npo3ananbHux i npodibpo-
FeHHUX LIMTOKIHIB, @ TaKoX MOXMMBOCTI iX MeTaboniyHoi
KOpexLji.
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MeTta po60TH — BU3HA4MTM H4ACTOTY FOCTPUX LLIMYHKOBO-KMLLKOBIMX KDOBOTEH BUPA3KOBOI €TiONOrii Ta npoaHanisysaTti pesynsraru
€H0CKOMIYHOTO Ta XipypriYHOro MeTO/iB remocTasy B NaLlieHTiB NOXMIOro Ta CTapeyoro Biky.

Marepianu Ta metogu. 3a nepiog 2019-2020 pp. nponikyBanu 463 nauieHTiB i3 roCTPOIO LLITYHKOBO-KWLLKOBOK KPOBOTEYEID
(TLLKK) BupaskoBoi eTionorii, 3-nomix Hux 323 (69,8 %) ocobun 6ynm crapiui 3a 60 pokiB. AKTUBHICTb KPOBOTEMI BU3HAYanu 3a
J. A. H. Forest (2006). JlokanbHuii remocTas 3gicHmnm 68 (21,1 %) nauieHtam Bikom noHag, 60 pokis.

Pesynekratu. Y rpyny A (n = 32; 47,1 %) BKNIOYMN XBOPKX, IKUM BUKOHAMNM €HAOCKOMIYHWIA reMoCTas AiaTepMoKoarynsLieio Ta
BOCAMM NoKanbHoro remocTasy. lNokasanHs — akTuBHICTb kpoBoTedi Fla y 4 (12,5 %) nauienTis, FIb —y 14 (43,8 %), Flla—B 1
(3,1%), Fllb—y 6 (18,8 %), Fllc—y 7 (21,9 %). Criliknin remocTta3 HacTtaB y 24 (75 %) xBopwx, ix Bunucanu. Peumave npody3Hoi
UKK y TepmiH Big 2 go 6 ai6 piarHoctyeanu y 8 (25 %) nauieHTis. MpUynHN peLmamnBy KPOBOTeMI: FiraHTChbKi BUPa3Ku Ha 3aHii
CTiHLi UmBynnHy ABaHAZLUATNANOI KULLKW, HA Manii KpUBU3HI Ta B KapaianbHOMY Bifini LWNyHKa, akTUBHA KpOBOTEYa Ha yac re-
MocTasy, forocnitarbHe NpuiMaHHs aHTUKOarynsHTiB, AeKOMNeHcoBaHa CynyTHs natonoris. EKCTpeHy nanapotomito 3 BapiaHtamu
XipypriyHoro remocTasy BukoHanm 6 (75 %) xeopum. Micns onepauii nomepnu 5 (83,3 %) navieHTis (remopariyHmii Lok — 2 ocobu,
noniopraHHa HegoCTaTHICTb — 2 BUNagku, Tpomboembonis nereHeBoi apTepii — 1 xsopwii) MOBTOPHWIF €HAOCKONIYHWIA reMocTa3
3pifcHum 2 (25 %) nauieHTam i3 netanbHUM Hacnigkom. Y rpyny B (n = 36; 52,9 %) Bkntounnm navieHTis 3i cturmatamu F1a, skum
He BOAnocs 34iNCHNTW eHOO0CKOMYHMIA reMocTas; iM BUKOHaNM XipyprivHuii remoctaa. lMomepnu 16 (44,4 %) xBopux (remopariqHuii
LIOK — 8 BMNagkiB, moniopraHHa HeQoCTaTHICTb — 5, noniMopbiaHuiA cTaH — 2, Tpomboembonis nereHeBoi apTepii — 1 nawieHT).

BucHoBku. Cepep nauiexTis i3 MUKK BupaskoBoi etionorii ocodm Bikom noHag 60 pokis ctaHosunm 69,8 %. Cepep Lmx nauieHTis
nokanbHWin remocTas 3gincHnnm 21,1 %, XipypriuHuii remocTas npesantoBas Haf eHgockoniyHm — 52,9 % i 47,1 % signosigHo.
BapiaHTy xipypri4Horo remoctasy TpaBMaTWyHi, HaZilHiLLi, ane CNPUYMHUIN BUCOKY NeTanbHicTb — 44,4 %. EHpockoniyHWi re-
MOCTa3 ManoTpaBMaTUYHUIA, CTIKWA Y 75 % XBOPWX, ane HeCTiKuiA Yepes peumams Npody3Hoi kposoTeui (y 25 % Bunaakis) i3
HaCTyNHWM XipypriYHM remocTasoM, Lo NPX3BIB [0 BUCOKOI neTanbHocTi (83,3 %).

The results of endoscopic and surgical methods of hemostasis in persons of elderly
and senile age with acute gastrointestinal bleeding caused by an ulcer

S. M. Zavhorodnii, O. V. Kapshytar, O. I. Kotenko, 0. 0. Kapshytar, M. B. Danyliuk

The aim of the study. To define the number of acute gastrointestinal bleeding cases due to ulcer and to analyze the results of
endoscopic and surgical methods of hemostasis in elderly and senile patients.

Materials and methods. In total, 463 patients with acute gastrointestinal bleeding (AGIB) due to ulcer were treated between
2019 and 2020. There were 323 persons over 60 years of age (69.8 %). A risk for bleeding was identify according to the Forrest
Classification (2006). Local hemostasis was performed in 68 (21.1 %) patients over 60 years of age.

Results. Group A (n = 32; 47.1 %) was represented by patients who underwent endoscopic hemostasis by diathermocoagulation,
and local hemostasis was achieved. The indication was the bleeding activity: Fla in 4 (12.5 %) patients, Flb —in 14 (43.8 %),
Flla—in1(3.1 %), Fllb—in 6 (18.8 %) and Flic —in 7 (21.9 %). Successful hemostasis was achieved in 24 (75 %) patients, and
they were discharged. Recurrent massive AGIB was observed in 8 (25 %) patients for 2-6 days. We have identified the causes of
recurrent bleeding: giant ulcers on the posterior wall of the duodenal bulb, lesser curvature and gastric cardia, active bleeding at
the time of hemostasis, prehospital anticoagulants, decompensated concomitant pathology. Emergency laparotomy with variants
of surgical hemostasis was performed in 6 (75 %) patients. After the operation, 5 (83.3 %) patients died (hemorrhagic shock —
2, multiple organ failure — 2, pulmonary embolism — 1). Repeated endoscopic hemostasis was performed for 2 (25 %) patients
with a fatal outcome in both cases. Group B (n = 36; 52.9 %) was represented by patients with F1a stigma who failed to perform
endoscopic hemostasis and underwent surgical hemostasis. 16 (44.4 %) patients died (hemorrhagic shock — 8, multiple organ
failure — 5, polymorbid state — 2, pulmonary embolism — 1).

Conclusions. Among patients with AGIB due to ulcer, persons over 60 years old accounted for 69.8 %, among whom local hemo-
stasis was performed in 21.1 % with the prevalence of surgical hemostasis over endoscopic one, 52.9 % and 47.1 %, respectively.
Surgical hemostasis options were traumatic, more reliable, but resulted in a high mortality rate — 44.4 %. Endoscopic hemostasis
was low-traumatic, successful in 75 % of patients, non-effective in the form of massive rebleeding episodes — in 25 %, followed
by surgical hemostasis, that led to the high mortality rate — 83.3 %.
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CTaTt1CTNYHI faHi Npo YacToTy rOCTPYX LLINYHKOBO-KULLIKO-
Bux kpoBoTed (I"LLIKK) BrpaskoBoi eTionorii B pi3Hux kpaiHax
cynepeunusi [2,11,14]. Tak, y CLUA 3axsoptoBaHicTb Ha
BUpasky, Wwo ycknagHeHi MLUKK, ctanosuTs Big 48 no 160
Bunazkis Ha 100 000 HaceneHHs Ha pik, a B kpaiHax €Bpo-
1 Ha 100 000 HaceneHHst npunagae 48—150 nauieHTis i3
uieto naronorieto [11,14]. HesBaxatoun Ha BNpoOBaMKEHHS
HOBWX TEXHOJONI y MpakTuKy abgomiHanbHOI Xipyprii Ta
engockonii, netaneHicTb Big MNUKK Bupaskosoi etionori,
3a faHuMK haxoBoi NiTepaTypu, 3an1waeTbCs BUCOKO
Ta ctaHoBuTb 14-30 % [2,8,9,11,15].

B YkpaiHi 3a 2019 pik 3aXBOptoBaHICTb Ha BUpa3koBy
XBOpOOy LUNyHKa Ta ABaHaauAaTMnanoi kuwku Ha 100 000
HaceneHHsi ctaHoBuna 138,53 Bunaaky [4]. 3a ocTaHHi 5
pokis nutoma Bara LLKK sik ycknagHeHHs B1paskoBOi XBO-
pobw 36inbLumnacs Ha 14 % [3,4]. 3aranbHa netanbHICTb 3a
Lieto Ho3onorieto cTaHoBUTbL 5-15 % [7,11,15]. Ocobnusoto
€ rpyna oci6 Bikom noHaz 60 pokiB, y KOTPUX € TEHAEHLLS
Ao 36inbLuenHs MUKK Bupaskosoi etionorii — 70-80 % [4],
a CymapHa neTanbHiCcTb icToTHO BuLa — 3740 % [3,4,15].
Y nicnsionepavitHomy nepiogi, Npu peunaneax KpoBoTeYi
neTanbHicTb we Buwwa — 55-80 % [8,9,13].

3rigHO 3 KNiHIYHMM NPOTOKONaMK HafaHHs! MeQUYHOT
nonomoru xsopum i3 MUKK BupaskoBoi etionorii, nig yac
HaOXOMKEHHS B KMiHIKy B NpuUiManbHO-AiarHOCTUYHOMY
BigaineHHi abo B onepaviiiHiin BUKOHYOTL hibpoesoda-
roractpogyopeHockonito (PEIAC) ansg BCTaHOBNEHHS
MpaBUIbHOTO AiarHo3y, OLiHIOBaHHSA MPOrHO3y, BUbOpy
nikyBanbHOI TaKTUKK, 3aiAcHeHHs remocTasy [1]. EHgocko-
niYHiA remocTtas € npioputetHum [8,9,11,15]. 3a gaHumm
Cy4YaCHWX JOCTIMKEHb, € HA3KA | NO3UTUBHMX, | HEraTUBHUX
puc eHgockonivyHoro remoctasy [8—10,12].

JliryBaHHs Ta kninyBaHHSA K METOAW €HBOCKOMYHOM
reMocTasy He Habyn LUMPOKOTO 3aCTOCYBAHHS B KMiHIYHiIN
NPaKTMLi, OCKISIbKM XOM | € BUCOKOTEXHOMOMYHVMIA, ane pasomM
i3 TUM [OPOMIMK, @ AF1s1 iX 3aCTOCYBaHHS HeobxiaHa BUCOKa
kBanicikauis engockonicta [7,10]. EnexrpoxipypriuHi n Tep-
MiYHi MeToau y Aesikix XBOpUX NpWU3BOasTb 40 nepdopalii
CTiHKV LUNyHKa Ta ABaHagusTnanor kvwwkvi (OM1K), ogHak HuHi
X OBOMI LUMPOKO BUKOPUCTOBYHOTb [7,8,10]. 3HWKEHWI prank
nepdopalii Mae aproHonnasmoBa Koarynsisi BHacnigok
HernmMbOoKOro BNIMBY Ha TKaHUHW, are, Ha arlb, 4acTo He
BOAETLCS [AOCAITW afieKBaTHOTO reMocTady Yepe3 noBepx-
HeBy [ito iei koarynauii [5,8,10]. MeToau engockoniyHoro
remMocTasy AaroTb 3MOTY BipOTiAHO 3HU3UTY PIBEHb BIOKPUTUX
OnepaTMBHIX BTpyYaHb Ha 72 % i HACTyMHy NeTanbHiCTb
[13]. XipypriyHuii remocTas KOpeKTHUIA, ane B LibOMY pasi
30inbLLUyeTbCA TPUBanNICTb NepebyBaHHs XBOPOTO B JTiKyBarb-
HOMY 3aknagi, NiABULLYETLCS KinbKICTb micnsionepauinHnx
YCKIagHeHb, 3pocTae neTanbHicTb —Big 58 % 10 80 % [9,13].

MeTta po6otu

Bw3Hau1TV YacToTy rocTpuX LLIMYHKOBO-KULLIKOBUX KDOBOTEM
BMpa3KoBOI eTionorii Ta npoaHaniaysaTu pesynsrat eHao-
CKOMiIYHOTO Ta XipypriYHOro MeTOZB reMocTady B NaLjieHTiB
MOXWIIOrO Ta CTapeyoro BiKy.

Martepianu i MeToAH AOCAIAYKEHHA

Y xipypriyHomy BigaineHHi 3 LieHTpoM LLNYHKOBO-KULLKOBMX
kpoBoTted KHIT «Micbka nikapHs eKCTPEHOI Ta LUBMAKOI
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MeanyHoi gonomoruy 3anopi3bkoi MiCbKOi paau, Lo €
6a3oto kadpenpy 3aranbHOI Xipyprii Ta NiCNSAUNNOMHOI
XipypriyHOi OCBITM 3anopi3bkoro epXaBHOMO MELUYHOTO
yHiBepcuTeTy, y 2019-2020 pp. nponikysanu 463 xeopux i3
I"LLIKK Bupa3koBoi eTionorii (y cTpyKTypi BCix 655 navieHTiB
i3 MUKK e craHosuno 70,7 % Bunagkis).

3-nomix umx 463 xeopwx i3 MLUKK Brpaskosoi erio-
norii npoonepysanu 101 (21,8 %) nauienTa. Cepeg
obcTexennx 323 (69,8 %) ocobu bynu Bikom noHas 60
pokiB; nepeBaxanu Yornosikv — 168 (52,1 %), xiHok — 155
(47,9 %). T'papauis 3a Bikom: noxunoro Biky (60—-74 poku)
- 168 (52,0 %) nauieHTis, cTapeyoro (74-90 pokis) — 144
(44,6 %), nosroxuteni (91 pik i Ginble) — 11 (3,4 %) ocib.
Yci nauieHT Manu cynyTHi 3aXBOpHOBaHHS, HaryacTille
AjarHocTyBanm rinepToHiyHy xBopoly, LykpoBuii aiaber,
XPOHiYHi 06CTPYKTWBHI 3aXBOPHOBAHHS NErEHb, CE40KaM SHY
XBOpoOy, NienoHehpuT, a TaKoX ixHi yeknagHeHHs:. Kinbkictb
CyMyTHIX 3aXBOPIOBaHb B OHOMO XBOPOro 3binbLuyBanacs
B KOXHil1 HACTYMHI BiKOBIV rpyni.

Yci nauieHT JocTaBneHi B KMiHiKy kapeTamu LWBua-
KOl MeAWYHOI AONOMOrK. Y CTaHi rinoBONEMIYHOO LLIOKY
nepebysanu 95 (29,4 %) xsopux. TpuBanuii BUpaskoBuii
aHaMHe3 i3 3aroCTPEeHHsIMW NATONONiYHOTO MpoLecy Aia-
rHocToBaHo y 124 (38,4 %) oci6; y 199 (61,6 %) navuieHTis
BrepLUE BUSIBMIEHO «HIMY BMPA3Ky», 3-MOMDK HUX KIiHiYHi
03HaKW XPOHIYHOrO racTputy BcTaHoBunu y 87 (43,7 %)
BMNagkax. Ha ancnaHcepHoMy CrocTepeeHHi B CIMEHOMO
nikaps nepebysanm 43 (13,3 %) XxBOpuX Ha BUpPa3KoBY XBO-
poby Ta XpOHiYHWIA racTpuT. PaHilue (y TepmiH Big 8 fo 20
POKIB) y 3B'A3KY 3 HAsIBHICTIO BUPa3koBOi XBOPOOMU LLUMyHKa
Ta [MK npooneposaHi 16 (5 %) nauieHTiB.

3-nomixx obcTexennx xsopux 169 (52,3 %) — kypui.
Bizomo, Lo kypiHHs nocuntoe nepebir BUpa3koBoi XBopoou,
06TsKye naTodizionoriyHi MexaHiamy yTBOPEHHS BUPA30K,
CMPUYMHSIE iXHIl arpecuBHUIA Nepedir, a Takox 3aBxamn
npu3BOAMTb [0 ycknaaHeHb [MLUKK.

CraTucTyHe onpaLloBaHHS pesynbTaTiB BYKOHamm
3a gonomoroto Statistica for Windows 13 (StatSoft inc., Ne
JPZ8041382130ARCN10-J).

Pe3yabTati

Y npuimanbHo-4iarHoCTUYHOMY BifiNeHHi BCIM XBOPUM
30iNCHUNM KIiHIYHE 0OCTEXEHHS.

BupaskoBy xBopoOy wnyHka giarHoctyBanu y 156
(48,3 %) nauienTis, AMNK —y 154 (47,7 %), noegHaHui
nepebir natonorin —y 13 (4,0 %). XBopi, fki nepebysanu
B KPUTUYHOMY CTaHi, 3 aKTUBHOK KPOBOTEYEK Ta HecTa-
6inbHO remoguHamikoto (n = 67, 20,7 %), ekcTpeHo
[OCTaBEHi B OMepauiiHy B CynpoBOAi aHecTesionora,
SKUN NPOAOBXKYBAB peaHimaLiiHo-aHecTe3ionorivHi 3a-
xoau. Tam 3acTocyBanu AOAATKOBI METOAM OBCTEXEHHS
(nabopaTopHo-6ioximiyHi, ynbTpa3ByKoBE LOCMIMKEHHS,
PEHTIEHOCKOMiS OpraHiB rpyaHOi Ta YepeBHOI MOPOXKHUH,
®EMAC), 3pincHnmM oujHIOBaHHS pesynbraTiB. OCHOBHWN
metog — OEMAC, 3aBasku sk BepudikyBanu ajarHos
BMPa3KOBOI XBOPOOW, BU3HAYMNM NOKaniaLito XPOHIYHOT
BMpa3ky Ta ii xapaKTepucTUKK, HasiBHICTb abo BiACYTHICTb
aKTVBHOI KPOBOTeYi, OLIHWUMK CTaH remocTasy, NporHo3
peunavBy KPOBOTEMI 3a KrnacudikaLlieto aKTYBHOCTI KPOBO-
Teui J. A. H. Forest (2006) onsi cBOE4acHoi AiarHocTuku Ta
BU3HaYEHHS NiKyBarbHOI TakTUKW. [OCTIMKEHHS 34ICHUNM
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Ta6nuus 1. EpekTUBHICTb €HO0CKOMIYHOro reMocTasy AiaTepMoKoarynsieo
B nauieHTis i3 MNLUKK BupaskoBoi eTionorii

EHpocKoni4yHui remocTas

KinbkicTb xBOpUX
2

MepBUHHMI eHAOCKONIYHNIA remocTas 32 100,0
Criiikunit 24 75
Hecriltkuin — peLamB KpoBoTeYi: 8 25
Ekctpena onepauis 6° 75
[OBTOPHMIA €HOOCKOMIYHWIA reMocTa3 22 25

Yucno B cTeneHi — KinbKicTb nauieHTiB, ski nomepnu.

Tabnuus 2. EdexTusHICTb XipypriyHoro remocTtasy B nauieTis i3 M'LLKK BupaskoBoi

etionorii

0O6csr onepauii

KinbkicTb XxBOpUX
a6c 1%

Pesekuist 2/3 wnyHka 3a binbpotom Il — Banbgypom 22" 61,1
BuciueHHs Bupasky 3 ninoponnactukoto 3a [hkanaom—Xopcni 124 33,3
[acTpekToMist 1 2,8
TpoLUMBaHHS CYAVHM, LLIO KPOBOTOUMTb, EKCTPaTepUTOpM3aLlis 1 2,8
BMPa3Ky 3 CETMEHTAPHOI0 AYOAEHOMaCcTUKOK

3aranom 36 100,0

Yucno B cTeneHi — KinbKicTb nauieHTiB, siki nomepnu.

404 ISSN 2306-4145

anapatom Olympus GIF-20 (AnoHis). MauieHTis 3i ctabinb-
HO0, KOHTPOMNbLOBAHOK reMoaMHamikoto (n = 256, 79,3 %)
06CTeXMNMM B NpUiManbHO-4iarHOCTUYHOMY BifZiNeHHi;
OCHOBHUIA METOA AiarHOCTVKW Ta yXBaneHHs! TakKTUYHUX
piweHb — Takox PEMMC.

AKTUBHICTb kpoBoTeui 3a J. A. H. Forest (2006) B 323
obcrexxeHnx Bikom noHaz 60 pokis: Fl (kpooTeua, Lo Tpu-
Bae)— 31 (9,6 %) ocoba, Fla (cTpymereBa kposoTeva) — 11
(3,4 %), Flb (nigTikanHs kposi) — 20 (6,2 %); FII (3ynuHeHa
kpoBoTeya) — 247 (76,5 %) nauienTis, Flla (TpombosaHa
cyanHa) — 3 (0,9 %), Fllb (cikcoBanmin 3rycTok kposi y
BMPasKoBil Hilwi) — 46 (14,2 %), Flic (apibri TpomboBaHi
CYAMHW fHa Ta CTiHOK B1pasku) — 198 (61,3 %); Flll (Hemae
03HaK KPOBOTeYi 3a HasiBHOCTI BUPa3KoBOro AedekTy nig
hibprHom) — 45 (13,9 %) Bunaakis.

[lns pocArHeHHst nocTtaBneHoi meTn obpanu 68
(21,1 %) xBOpUX, SKUM 3MIKCHUIN MOKaNbHWA remMocTas.
3anexHo Bif, BUKOPUCTAHUX METOLIB NOKanbHOTO reMo-
cTasy (EHZOCKONIYHMIA reMocTas, XipypriYHui remocras
nanapoTOMHUM OMepaTUBHWUM AOCTYNOM) LUX NaLlieHTiB
NOZININ Ha 2 rpynu.

Mpyna A (n = 32; 47,1 %) — nauieHT, SKUM BUKOHAN
€HOO0CKOMIYHMI reMocTa3 AiaTepMokoarynayieto, oLiHWIM
110ro etheKTUBHICTb. MoKka3aHHs [0 3aCTOCYBaHHS L€l TeX-
Honorii — akTuBHICTb kpoBoTedi Fla y 4 (12,5 %) nauieHTis,
Flby 14 (43,8 %), Fllay 1 (3,1 %), Fllb y 6 (18,8 %), Flic y
7 (21,9 %) oci6. Micns aiatepmokoarynsuji B ycix XBopux
HacTaB nokanbHWA remocTas. Pesyniraty CTiiKoCTi riokarb-
HOrO remocTasy B paHHbOMY MicrnsionepawiiHomy nepiogi
HaBeaeHi B mabnuuyj 1.

Crinkuin remocTas HactaB y 24 (75 %) xBopux; Le
[ano 3mory nopsig i3 6araTokOMNOHEHTHOI IHTEHCUBHOKO
KOHCEPBATMBHOK Teparieto LWISXOM BMAWBY HA OCHOBHI
naToreHeTUYHI MexaHi3M1 YHUKHY T peLmamBy KpoBoTeui. L
nawieHTV BUNUCaHi Ans 3akiHYeHHs NikyBaHHS nig Harmsgom
CiMeliHOro nikapsi, pekomMeHaoBaHa nraHoBsa onepawisi.

Peunans npodysHoi MUKK susisunun y 8 (25 %) naui-
€HTIB y TEPMIH BiZ 2 fo 6 aib nicns eHgockoniYHOro remo-
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crady. CUuMnToMM peLmanBy — KoNanToigHuiA cTaH, brosota
KPOB't0, MerneHa, nabopaTopHi 03HaKW KPOBOTEYi (3HVKEHHS
MOKa3HWKiB EPUTPOLINTIB, reMOrnobiHy, reMaTokpuTy, 06’emy
LIMPKYITIOKOHOI KPOBi). PakTopu peumamsy KpoBOTEMI — Ti-
raHTCbka BMpaska Po3MIpOM MOHAA 2 CM Ha 3afHii CTiHL
umnbynunu AMK, Ha manin KpUBM3HI Ta B kapgiansHoMy
BiZAiNi LLMYHKA, aKTWBHA KPOBOTEYA Ha Yac eHA0CKOMIYHOMO
remMocTaay, JorocnitanbHe NpUitMaHHs! aHTUKOarynsHTIB y
3B'A3KY 3 TPOM60HNEDITOM, HAsBHICTb AEKOMNEHCOBAHOT
cynyTHbOi natonorii (rinepToHiYHa xBopoba, LykpoBuiA
fiaber, XxpoHiyHa HMpKoBa HepocTaTHicTb, COVID-19).

EkcTpeny nanapotomito BukoHanm 6 (75 %) xsopum:
pesekuia 2/3 wnyHka 3a binbpotom Il — Banbdypom — 2
(33,3 %) navjieHTam, BUCIYEHHS BUPA3KM 3 MINIONNACTVKOK
3a [xapgnom—Xopeni — 2 (33,3 %), ractpektomio — 1
(16,7 %), NpoLIMBaHHS CYAMHU 3 eKCTpaTepuTopm3aLieto
BUpa3ky Ta fyogeHonnactukolo — 1 (16,7 %). Bei onepauii
3aBepLLEHi BCTAHOBMEHHSIM HA30€t0HANbHOIO 30HAA Ans
XapyyBaHHSi, APEeHYBaHHAM YepeBHOI MOPOXHMHU. [licns
onepauii nomepru 5 (83,3 %) navjeHTiB, Npu4mMHM netanb-
HUX HacnifkiB — noniopraHHa HegoctaTtHIcTb (2 (40 %)
BUNagKu), remopariuHni Lok 3 ctynens (2 (40 %) xsopwx),
Tpomboembonis nereHesoi aptepii (1 (20 %) ocoba). Ogy-
xaB 1 (16,7 %) nauieHT.

[OBTOPHUI €HZAOCKONIYHMIA reMOCTa3 34INCHUAN 2
(25 %) nauieHTam 3a TakMMK NokasaHHAMM: BiK 91 piK i
HasBHICTb TSXKOI CynyTHLOI CEPLEBO-CYAMHHOI naTonorii
(1 xBOpPUI), BiAMOBA Bif, ONEPaTUBHOTO BTPyYaHHs (1 Bu-
nafok); obuasa nalieHTy NoMepsnu.

Omxe, 3 YCiX NALiEHTIB, SIKUM BUKOHAMK €HOOCKONIY-
HWIA remocTa3 MeTogoM AiaTepmokoarynsuii, nomepnn 7
(21,9 %).

pyna B (n = 36; 52,9 %) — nauieHTy, SkuM HanpukiHLi
[iarHOCTUYHOTO eTany Anis XipypriYHOro remoctasy BUKO-
Hanu eKCTpeHy onepavito NanapoTOMHUM ONepaTUBHUM
focTynom. MNokazaHHs — peunanBHa Npody3Ha KpoBoTeYa,
HEMOXIUBICTb eBakyaLlii KpOBi 3 LUMYyHKa Yepes BUCOKUI
TeMmn apTepianbHOi KPOBOTeYi, BidyanidaLlii BUPasKoBOro
AedekTy 3i cnpoboto EHAOCKOMIYHOMO rEMOCTAa3Y, 3HUKEHHS!
NOKa3HWKIB reMoauHamiku, Lo Bignosigano cturMarti F1a.
XapakTep Ta 0bcsr onepaTuBHUX BTpyYaHb BU3HaYanu 3a
M’'STbMa rOfIOBHUMU KPUTEPISIMU:

— XapaKTep MaTonoriYHoro MPOLECY, L0 CNPUYMNHSIE
KpOBOTEuY (nokaniaawjisi, po3mip, iIHTEHCUBHICTb KPOBOTEMI);

— CTaH XBOPOro (KOMNEHCOBaHWIA, AEKOMNEHCOBAHUI);

— TSDKKICTb CyMyTHBOI NaTonorii Ta CTyMiHb ii KOMNEH-
cauji;

— kBanidikaLis xipypri4yHoi Ta aHecTesionorivyHoi
Opurap;

— MatepianbHe 3abe3neyeHHs onepaTvBHOIO BTPY-
YaHHs.

BapiaHTu xipypriyHoro remocTasy nanapoToMHUM one-
paTVBHUM [OCTYNOM HaBedeHi B mabnuyi 2. 3a fgaHuvu,
LU0 HaBefeHi, HinbLUOCTI NaLlieHTam BUKOHANM paaukansHy
onepauito B 06cs3i pesekuii 2/3 wnyHka 3a binbpoTom
Il — Banbchypom. MokasaHHs [0 Hei — BENWKI Ta riraHTChbKi
KanbOo3Hi BUPa3sky, iCTOTHI NOKanbHi 3MiHM B 30Hi XPOHIYHOI
BMPa3ky (MEeHEeTpaLlist B roniBKy NigLITyHKOBOI 3ano3u, rena-
TOAyOAEHanbHy 3B'513KY, MEYiHKY, XKOBYHUIA MiXyp, pyOLeBi
Aedopmalii, cybKOMNEHCOBaHMI CTEHO3, BEMWKMIA Nepiyrb-
LieporeHHNi iHgineTpar). Hessaxarouu Ha npiopuTeT BUKO-
HaHHs MEHLL TPaBMaTU4HUX opraHo3bepiranbHuX onepaii,
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iM HanexuTb NnuLe apyre Micle, OCKiNbKM TEXHIYHO Byno
HEMOXIUBO iX 3AINCHUTY 32 HAsBHOCTi HA3BaHWX JOKalb-
HUX 3MiH. Y 3B’513Ky 3 MHOXVHHOO NOKanidaLieto XpOHIYHUX
BMPA30K LUYHKa B 1 XBOPOrO 3AINCHUMMN racTPEKTOMIt0.
3aBepluanbHuiA eTan onepaLwii — BCTAHOBIEHHSI Ha30-
€10HaNbHOrO 30HAa ANs XapHyBaHHsl, ApeHYBaHHS YEPEBHOT
nopoxHuHK. B nicnsionepavinHomy nepiogi nomepnu 16
(44,4 %) nauieHTiB, NPUYNHA CMEPTi — remMopariYHniA LLIoK
3 ctynens (n = 8), noniopraHHa HegocTaTHiCTb (n = 5),
nonimopGigHuiA cTaH (n = 2), Tpomboembornis nereHeBoi
aptepii (n = 1). 3anexHo Big 06csAry xipypriyHoro BTpyYaH-
HS nicns pesekLii WwyHka 3a binbpotom Il — Banbdypom
nomeprv 11 (68,7 %) navieHTiB, nicns BUCIYEHHS BUPa3ku 3
ninonnactukoto 3a [hkagaom—Xopceni—4 (25,0 %), pesexuii
wnyHka — 1 (6,3 %) ocoba.

06roBopeHHA

Mutoma Bara xBopux i3 MUKK BupaskoBoi eTionorii Bikom
noHap 60 pokis 30inbLUyeTbCS; Lie BiNOBIfAe JaHUM iHLMX
astopis [4,10,16]. EcbekTnBHICTb €HOOCKOMIYHOTO remocTa-
3y i3 3aCTOCYBaHHSIM HOBITHIX TEXHONOTI (QProHOMIa3MOoBOT
koarynsuii, rigpogiatepmokoarynsii, nasepHoi (oTokoary-
nsyii) y npoBigHMX kniHikax gocsarae 96-100 % [5,7,8,12).
EdpekTuBHICTb iH ekLiiHOrO remocTasy ctaHosuna 52,0 %,
aproHonnaamoBoi koarynsuii — 83,3 %, pagioxBunbL0BOro
metoay — 78,0 % [3,5,7,8,12]. Y Hawomy gocnimkeHHi oT-
pUMani HKYi NOKa3HUKM ePEKTUBHOCTI EHA0CKOMIYHOrO
remoctasy — 75 %, LU0 MOB’A3aH0 3 BUKOPUCTAHHSM JiaTep-
Mokoarynsuii. Y haxosiit niteparypi onMcaHo ycKIagHeHHs
nicns giatepmokoarynauii — nepcopaLito CTIHKM LWTyHKa Ta
AMK [7,8,10]. Ham Boanocs 3anobirtu BUHUKHEHHIO LIbOro
YCKNaZHEHHS.

EdbekTMBHUIA €HO0CKONIYHUIA remMocTa3 AaB 3mory
CKOPOTUTH KinbKiCTb Hebe3neyHnx HeBiaKNaaHKX onepaLlii
i noninwwTK pesynetatu nikyBaHHs. po e ceigyats pe-
3ynbTaTv JOCHiMKEHD iHWKX aBTopis [3,5,7,8,12).

Yactka peumnameis INLUKK nicns eHgockoniyHoro remo-
CTa3y B TepMiHu Bif 3 roavH 0 5 46, 3a OCTaHHiIMK AaHMK,
cTaHoBuTb 5-35 % [7,8,10,12]. 3a pesynsratamu Lboro
pocnimpxenns, peumavs MWKK y 25 % nauieHTiB HacTaB
npotsrom 2—6 i, 1oro BUSIBNSANM Sik Npody3HY KPOBOTEYY
3 PI3KUM 3HWXKEHHSIM FEMOKOHLIEHTPALINHNX NOKa3HMKIB.

BcTaHOBMMM YMHHUMKY, LLO NPU3BENM 40 PeLnanBHOI
npodpysHoi MLUKK; pesynsraty 36iratoTbes 3 AaHUMM iHLWMX
aBTopiB [6]. Hecnpustnueuii abo puankoBaHWA NPOrHo3
peunavsy npodysHoi MUKK gae nigctasn go BUKOHaH-
Hsl ManoTpaBMaTUYHKUX OopraHo3bepiranbHUX onepalwii,
O CMPWSIOTL OTPUMAHHIO Kpalmux pesynsrartis [7,8,13].
[oTpumytoumch Ljiei KOHUENLii, BUCIYeHHs Bupasky abo
eKcTpaTepuTopK3aLlis 3 ninoponnactukolo abo ayoneHo-
nnacTvKo B pasi ii nokanisauii Ha nepeaHin abo 3aaHin
CTiHUI ABaHaAUATMNANOI KMWKK 3giicHunn y 50 % xBo-
pux. OpHak iCTOTHI MokanbHi 3MiHW (LW1puHa 1 rminbuHa
KarnbOo3HOI BMpasky, nokanisauis, NeHeTpaLlisi, Hepiako B
Kinbka opraHiB, TshKKuiA | 06’eMHMIA py6LeBniA npoLiec, cy6-
KOMMNEHCOBaHUIA CTEHO3, NepiynbLieporeHHUI iHinsTpar)
CTIPUYMHUNM HeoBXiaHicTb 3aicHuTK 33,3 % nauieHTiB
arpecuBHiLLe 1 GinbLL TpaBMaTUYHE XipypriyHe BTPyYaHHS
ANS OOCATHEHHS! reMoCcTady — pesekuito 2/3 WwiyHka 3a
binbpoTom Il — Banbdypom 4K HaBiTb racTpekToMito B pasi
MoeaHaHHS KirlbKOX BUPa3oK LUMYyHKa Ta ABaHaausTMnanol
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OpwuriHaAbHiI AOCAIAXKEHHS

kuwkw. MicnsionepaliiiHa neTanbHICTb BUSIBUIACS BUCOKOH
-85 %. 3a faHumu dhaxoBoi NiTepatypy, neTanbHi BUnagku
craHoenATb 35-75 % [2,9,11,13].

[NopiBHiotouM 3aranbHy neTanbHICTb NpK eHaoCcKoMiY-
HOMY remMocTa3i Ta 3aranbHy NeTanbHiCTb B HEBIAKNAAHO
onepoBaHwx naujieHTis Ha BucoTi NLIKK 6e3 3acTocyBaHHs
€H0CKOMIYHOro remMocTasy, BUSIBUMNM, LLIO BOHA BABIYI HXYa
- 21,9 % npotu 44,4 % Bignos.igHo.

BucHoBKH

1. Cepep nauienTis i3 MNLKK BupaskoBoi eTionorii ocobm
BikoM noHaz 60 pokis cTaHoBunn 69,8 %. Cepen umux navji-
€HTIB NokarnbHui remoctaa aaiicHnnm 21,1 %, XipypriyHmi
remocTas npeBantoBaB Hag €HAOCKOMYHAM — 52,9 % i
47,1 % BignosigHo.

2. BapiaHTu xipypriyHoro remocTasy TpaBMaTUyHi,
HaZiHiLLi, ane CNPUYMHUAW BUCOKY neTanbHicTb — 44,4 %.

3. EHpockoniyHuii reMocTas ManioTpaBMaTUYHWIA, CTilt-
Kkuity 75 % XBopwXx, ane HECTINKMI Yepes peunans npodys-
Hoi kpoBoTeui (y 25 % BMNaAKiB) i3 HACTYMHUM XipYpriYHUM
remocTasom, Lo Npu3BiB A0 BUCOKOI netanbHocTi (83,3 %).

MepcnekTMBM noganbwmnxX AocnimKeHb NONAralTb
Yy po3p00neHHi HOBUX, eHEKTUBHILLINX METOAIB EHLOCKOMIY-
HOro reMocTasy, eheKTMBHILLOrO NPOrHO3yBaHHS PeLvamBY
npody3HOi KPOBOTEYi ANst 3MiHW XipypriyHOi TaKTUKK Y
XBOPWX MOXWIIONO Ta CTapeyoro BiKy 3 rOCTPOH) LUMYHKO-
BO-KMLLIKOBOO KpOBOTEYEH0 BUpaskosoi eTionorii Fli FIl rpyn
3 0COBMMBO BMUCOKMM PU3MKOM peLmayBy KPOBOTEMI nicns
€H[I0CKOMIYHOTO reMoCcTasy Ha akTWUBHY XipypriuHy TaKTUKY
Micnsi KOPOTKOYACHOI BCEOIYHOT MiATOTOBKM — 3AINCHEHHS
XipypriyHoro remoctasy. Lle gactb 3mory noninwuTu pe-
3ynbTaTyt NikyBaHHS.
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MeTa po6oTu — npoaHanisyBati epeKTUBHICTb | 6e3neyHiCTb TepMiYHIX METOZIB (EHOOBEHO3HOI NasepHoi koarynauii Ta pagio-
4acToTHOI abnALii) Ans nikyBaHHS BapuUKO3HOT XBOPOOW HIKHIX KiHLiBOK (BXHK), a Takox ixHiit BNAMB Ha SKICTb XWUTTS NaLeHTIB.

Marepianu Ta metoau. 3gificHUNM BigKpUTE, NPOCMEKTUBHE AOCTIIKEHHS MOPIBHSANBHOT €ChEKTUBHOCTI NpoLeaypy EHOOBEHO3HOI
nasepHoi koarynsuii (124 xsopux) Ta pagio4actoTHoi abnauii (112 nauienTie) ans nikysaHHs BXHK. Mpynu xBopux nopieHioBanm
3a BiKOM, CTaTTIO, IHAEKCOM Macu Tifa, KMHIYHUMU NpOsiBaMU TSHKKOCTi BEHO3HOI NaTOMOrii, OLHIOBANW PU3NK MOTEHLLIAHNX
yCKnagHeHb. BuaHaueHHs KpUTepiiB SKOCTI XWUTTS 34ICHNM 33 AONOMOTOI0 onuTyBarnbHUka AVVQ.

Pesyniratu. CepeaHst KinbKicTb LMKNIB, NPOBEAEHVX AN BUKOHAHHS NpoLeaypu pagiodactoTHoi abnauii (PYA), cranosuna 13,8
(7;14), enepris — 60,1 (8; 80) Dx/cm anst enpoBeHo3HOT nasepHoi koarynauii (EBJIK). CepenHe 3HaueHHs nokasHuka VAS npotsrom
nepwwx 14 gHis nicns nikysanHs y rpyni EBJIK ctanosuno 2,2 (sd 1,9), PYA — 0,8 (sd 0,9), p > 0,05. BinbLwicTb nauieHTiB, Skum
BukoHanu EBJIK, otpumyBanu 3HebontoBanbHi npenapatt — 82 (66,1 %); y rpyni PYA — 48 (42,9 %) oci6, p < 0,001. Pesynsratu
[DyNNeKCHOro MOHITOpUHry B nepLwi 48 roguH 3adbikcysanu 100 % okntosito 06pobreHnx cermeHTiB BENMKOI NiALIKIPHOT BEHN B 060X
rpynax gocnimkeHHs. Yepes 1112 micauis —y 98,4 % ta 96,0 % nauienTia rpynu EBJIK, y 100,0 % Ta 98,2 % xsopux nicnsa PYA
BignoBigHo. Mpo oaHe um Ginblue HebaxaHMX SBULL MPOTSITOM NEPLUKX 2 TWKHIB Micns NikyBaHHs nosigomnsnu 86 (69,4 %) naui-
eHTiB i3 rpynu EBJIK 1a 52 (46,4 %) xBopux i3 rpyn PYA. BigminHocTi mix rpynamu EBJIK i PYA cratucTiyHo sHauywi (p < 0,001).

3HaveHHs nokasHukis VCSS ta AVVQ BIporigHO 3MeHLIMINCS Yepes Micsillb Micns NikyBaHHS, NO3UTUBHY AMHAMIKY crocTepiranv
1o 12 micsuie, ane He BUSIBUNM BipOrifHY PisHULIO 3anexHo Big metogy abnsuii (p > 0,05).

BucHoBkM. EHOOBEHO3Ha NasepHa koarynsuis Ta pagiodactotHa abnsuis — 6esneyHi i edhekT BHI TEPMIYHI METOAM NiKyBaHHS

BapVKO3HOI XBOPOBY HYDKHIX KIHLIBOK, LLIO CIPUSIOTB CTATUCTUYHO 3HaYYLLIOMY MOTINLLEHHHO SIKOCTi XMTTS NaLieHTiB. PagiodacTotHa
abnauis mae nepesaru, CIPUYMHEHI MEHLUMM PU3WUKOM PO3BUTKY 3aranbHNX YCKMaaHEHb.

Comparative analysis of the effectiveness of thermal methods
for the treatment of varicose veins of the lower extremities

0. Yu. Atamaniuk, V. D. Skrypko, V. M. Atamaniuk

The aim of the work is to analyze the effectiveness and safety of thermal methods (endovenous laser coagulation (EVLC) and
radiofrequency ablation (RFA)) for the treatment of varicose veins of the lower extremities and the impact on the quality of patient life.

Materials and methods. An open, prospective study of the comparative efficacy of EVLC (124 patients) and RFA (112 patients)
for the treatment of patients with varicose vein disease was conducted. Both groups were compared by age, sex, body mass
index, clinical manifestations of the venous pathology severity and assessed the risk of potential complications. Determination of
quality of life criteria was performed using the AVVQ questionnaire.

Results. The average number of cycles performed for the RFA procedure was 13.8 (7; 14), and the energy was 60.1 (8; 80) Jicm
for EVLC. The average value of the VAS during the first 14 days after treatment in the EVLC group was 2.2 (sd 1.9), RFA-0.8
(sd 0.9), P > 0.05. The majority of patients who underwent EVLC used painkillers — 82 (66.1 %), RFA — 48 (42.9 %), P < 0.001.
The results of duplex monitoring in the first 48 hours recorded 100 % occlusion of the treated segments of the great saphenous
vein in both study groups; after 1 and 12 months —in 98.4 % (96.0 %) of patients after EVLC and in 100.0 % (98.2 %) — after RFA,
respectively. One or more adverse events during the first 2 weeks after treatment were reported by 86 patients (69.4 %) in EVLC
group, 52 (46.4 %) — in RFA group. The differences between EVLC and RFA were statistically significant (P < 0.001).

VCSS and AVVQ values were significantly decreased one month after treatment, continuing the positive trend for up to 12 months.
However, no significant difference between ablation methods was observed (P > 0.05).

Conclusions. Endovenous laser coagulation and radiofrequency ablation are safe and effective thermal treatments for varicose
veins of the lower extremities, which lead to a statistically significant improvement in the quality of patient life. Radiofrequency
ablation has the advantage of a lower risk of developing general complications.

BapwukoaHa xBopoba HwxHix kiHuiBok (BXHK) — ogHa 3
HaNoLIMPEHILIMX KNiHIYHMX npobnem, Bifg sKOi cTpaaa-
10Tb MiNbAOHW N0AeN y BCbOMY CBiTi. CyTTEBWIN MEQUYHMI
i coLlianbHO-EKOHOMIYHMIA BNIUB XPOHIYHNX 3aXBOPIOBAHb
BEH HWKHIX KiHLIBOK 3yMOBMNEHWIA MOLUMPEHICTIO XBOPOOM

Ta MatepianbHUMK BUTpaTamu, Wo ctaHoensATs 1,0-2,5 %
GrompKeTy ranysi OXopoHu 3[0POB’S PO3BUHYTUX KpaiH [1].

3a iHiuiatmen MixHapogHoro cotody chnebonorii y 23
KpaiHax 3gificHunm maclwtabHe MikHapoaHe AOCHimKEHHS
Vein Consult Program, yyacHukamu sikoro ctanv 99 359
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nauieHTiB. Y pesynbTari 03HaKki XPOHIYHOI BEHO3HOI He-
focrartHocTi giarHoctyBanm B 83,6 % mauieHTiB, a ixHsi
MOLLMPEHICTb Bapitoe B pidHNX reorpadidHmx perioHax. Tak,
B Asii cepeq; nauieHTiB, ki 3 Pi3HNX NPUYUH 3BEPTANNCS No
MeMYHY AONOMOrY [10 CIMENHUX MiKapiB, KMiHIYHI MPOsBM
XPOHIYHNX 3axBoproBaHb BeH BusiBUnM y 51,90 %, y 3axiaHin
€sponi—y 61,65 %, y JlatuHcokin Amepuui —y 68,11 %, y
Cxignin €sponi —y 70,18 % Bunagakis [2].

JlikyBaHHs BXHK 3ocepemxeHo Ha yCyHeHHi nato-
MOTYHOTO PedrioKCy B YPaXKEHWX BEHaX 3a [OMOMOrO
TpaauuiHoi Xipyprii, Wo nependavae nepes’sa3yBaHHs Ta
BUan€eHHs BeNMKOI NiaLLKIPHOI BEHN 3 Yt 683 MHOXUHHUX
thnebexkTomin. Lieit meTog BBaXanu «30M0TUM CTaH4ap-
TOM» BNPOZOBX TpyBaroro nepiogy. OfHaK HYHI yCYHEHHS
naTonoriyHoro pedrnokcy Moxe BifbyBaTUCs LUMSIXOM
€HO0BEHO3HOI 0bniTepalii, Siky JocAralTh 3a AOMOMOro0
MaroiHBa3NBHNX TEPMIYHKX | HETEPMIYHMX MeTogiB [3-5].
YnpoBamKkeHHst MarnoiHBa3vBHIUX | MEHLL GOsTH4MX MeToiB
NiKyBaHHS MPOTArOM OCTaHHIX ABOX AECATUAITb 36iNbLU1IO0
3ararnbHy KirnbKiCTb BUKOHaHWX MpoLieayp, MOMITHO 3MiHUMO
iXHili BHECOK Y CTPYKTYPY BTPYYaHb 3i 3MEHLLEHHSAM Kifb-
KOCTi onepauiil i MOWMPEHHSM 3aCTOCYBaHHS Ha3BaHUX
MEHLL iHBa3MBHUX €HAO0BEHO3HMX MeToAiB [6]. Ockinbku
HOBI METOAM Ta MPUCTPOI BCE LLe BMNPOBaXYTLCS B
MPaKTUKY, 3HaHHS YK pekoMeHaaLlii Woao Toro, ki 3 HUX
kpaLwi, 6esnevHilli 1 edeKTUBHILLI MOPIBHSHO 3 iHLIMMY,
6e3nepeyHo, Baxnei, 0COBMMNBO BPAXOBYHOH, LLIO CBITOBN
PVHOK JTiKyBaHHs1 BapMKO3HOTO po3LuMpeHHs BeH y 2018 poui
ouiHioBanu maitxe B 1,5 mnpg gonapis CLUA [7].

30inCHUNM HU3KY AOCRIMKEHb LLOAO ehEKTUBHOCTI
€HOOBEHO3HNX METOAMK, NepeBary BifaaloTb TEPMIYHAM
metoaam nikysanHs BXHK [3,8,9]. Mpote xoaHa 3 pekomeH-
[aUin He BKasye, Ky TEXHIKy Crlif 3aCTOCOBYBaTK Nif vac
NiKyBaHHS BAPUKO3HOI XBOPOOM HIXKHIX KIHLIBOK.

MeTa po6otu

MpoaHanisyBaty eeKTMBHICTb | Be3neYHICTb TepMiIYHNX
METO/IB (€HAO0BEHO3HOI NTadepHoI koarynsji Ta pagiodac-
TOTHOI abnsiwji) 4ns nikyBaHHS BapuKO3HOT XBOPOOU HUXKHIX
KIHLIIBOK, @ TaKOX iXHil1 BNIUB Ha AKICTb XUTTS NaLlieHTIB.

Marepianu i MeToAH AOCAIAKEHHA

Ha kniniyHii 6a3i kacenpu xipyprii nicnsiaunnomMHoi oceiT
IBaHO-®PpaHKIBCLKOTO HaLiOHANBLHOMO MEAVYHOTO YHIBEPCU-
TeTy B 2018-2021 pp. 3miACHANM BigKpUTE, NPOCNEKTUBHE
[OCHIIKEHHS NOPIBHANBHOI eeKTUBHOCTI npoLeaypu
€HO0BEHO3HOI NasepHoi koarynauii (EBJIK) ta pagioyac-
ToTHOI abnauii (PYA) ans nikysaHHs BXHK. Yci nauientu
noiHchopmoBaHi Npo AeTtani AOCTiMKEHHS, nepesaru Ta
PU3VKV KOKHOI MpoLeaypy Ta 3anoBHUMM iHOpMOBaHY
3rogy 4ns yyacTi.

KpwuTepii 3anmy4eHHs — HasBHICTb KMiHIYHUX NPOSBIB
BXHK C2-C6 3a knacudikauieto CEAP, Bik naLieHTiB noHag,
18 pokiB, HagaHHs iHhopmoBaHOi 3rogu. Kputepii Bukrto-
YeHHS — HasABHICTb B aHamHesi TPOMBO3y rMUBOKUX BeH
(TB), Tpomboinist, TSHKKI CUCTEMHI 3aXBOPIOBaHHS (pak,
CepLieBo-CyanHHI 3aXBOPIOBaHHS Y CTafii AeKoMneHcaLlii,
TSKK@ HWPKOBA, MEYIHKOBA HEOCTaTHICTb, 0bniTepytoYi
3aXBOPIOBAHHS apTEPIi HKHIX KIHLIIBOK), BariTHICTb i ro-
[yBaHHs! TPyAAH0.

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

MauieHtn pangomisosani B rpynu EBJIK (n = 124) ta
PYA (n = 112) Ha ocHoBi coHorpadivHuX KpUTepiiB: XBOpi, B
SIKWX iaMeTp OCHOBHWX CTOBDYpIB BeHU y MicLi cacheHo-te-
MOparibHOrO 34eHyBaHHS CTaHOBMB GinbLue Hix 1,2 cMm,
BKIKOYEHI B rpyny pagiodactoTHoi abnsuii. 3a kniHiyHumm
nposiBamMu, BIKOM, CTaTTHO Ta CynyTHIMW 3aXBOPHOBAHHAMM
rpynu JOCMifKeHHS 3icTaBHi (mabri. 1).

OnepaTuBHi BTPy4aHHs BUKOHYBanu1 B yMOBax onepa-
uiHoi, BukopucTtoBytoum ans PYA reneparop Closure RFG
i ClosureFast TM Catheter (Medtronic, San Jose, CA, USA)
3 poboyoto YacTuHoto katetepa 7 cm. EBJIIK 3aiicHunm
3a gonomoroto 80 Bt nasepHoi cuctemm Dornier Medilas
D MultiBeam (Dornier MedTech, Germany) 3 JOBXWUHOO
xBuni 940 HM | cuctemoto 3axucTy ceitnoBogis Lightguide
Protection System (LPS).

[yHKLUito ronoBHoro cToBOypa ypaeHoi BEeHM BUKOHa-
N 3 yNbTPa3ByKOBMM CyNPOBOAOM Y MiCLii AWCTaNbHOMO
pedriokcy, BUKOPUCTOBYOUM ronky 18 G i KoMNNekT iH-
Tpoatocepa 7F. KiHeub ClosureFast katetepa i ontuiHe
na3sepHe BOIOKHO po3TaLloByBany 3a 1 cM Big cadeHo-ge-
MOparibHOro 34neHyBaHHS. [Micns Lboro nauieHT npuiiMas
nonoxeHHst TpeHnaeneHbypra 3 poaTallyBaHHAM Hir Ha
15-30° BuLLE Bi FONOBHOIO KiHLS ONepauiiHoOro CTony.
TymecLeHTHy aHecTesito 3aiicHunn posdmHoMm Klein [10]
3 pospaxyHky 10 Mn Ha 1 CM BEHU, BUKOPUCTanW QUCTEH-
cep NOUVAG Dispenser DP30 (Goldach, Switzerland),
obnagHaHuii iHysiiHm Habopom y 36opi Ta cniHanbHo
ronkoto 22 G. AEKBaTHICTb TYMECLIEHTHOI aHecTesii Haa-
3BMYaHO BXITMBA 3 TPLOX MPUYMH: MO-NepLLE, 3abe3neyye
CTWUCHEHHSI BEHM, L0 MOKPALLYE KOHTAKT CTiHKM BEHU Ta
kateTepa; no-Apyre, 3abeanevye aHeCTesito, NiABNLLYHYM
koMchopT MaujeHTa nig vac npouenypw; no-Tpete, gie aK
TEennoi3onaTop HaBkoo 0bpobneHoi BeHu, 3anobiratoun
TpaBMyBaHHIO HEPBIB, NIMGATUYHUX CYAWH, HABKOIULLIHIX
M’SIKUX TKaHWH i LLKIpK.

lMicns TymecueHTHoI aHecTesii npoueaypy PYA npose-
MW LWASIXOM MOCAIAOBHOTO HarpiBaHHs CErMEHTIB BENUKOT
MiQLWKIPHOT BEHM PO3MIPOM 7 CM KOXEH 3 TEMMEPaTypoto, LU0
aocsrana 120 °C 3a 20-CekyHAHMIA LUK, BUKOPUCTOBYHOMM
[0AaTKOBi EHEPreTUYHI LMKIM HA NEepLLOMY CETMEHTI BEHM,
B AiNsHKaX pO3LWMPEHb BEH | TEMOAMHAMIYHO 3HAYYLLMX
nputokis. EBJIK BukoHanW, BUMKOPUCTaBLUM MOTYXHOCTI
nasepHOro BUNPOMiHIOBaHHSA 15 BT Wwinsxom nogaHHs 3—4
iMMynbCiB Ha KOXEH CerMeHT BeHu 3aBaoBxku 1 cm. lMpo-
Leaypy abnsuii marictpansHoi BeHM B 060X rpynax AonoB-
HioBanu MiHidnebekTomieto. Iicns onepauii Bnpogosx 1
MicsLS NaLieHTN BUKOPWUCTOBYBaNW enacTuyHi Bupobu
(man4oxu, konroTw) Il KoMnpeciHoro knacy.

pynu nauieHTiB NopiBHI0OBanNM 3a BiKOM, CTaTTHO, iHOEK-
com macy Tina (IMT), kniHi4HYMK MPOsiBaMK 3aXBOPIOBAHHS,
BUKOpMCTOBYHOUM Knacudpikauito CEAP [11] Ta wkany kni-
HiYHOT TshkkocTi BeHosHoi natonorii (VCSS) [12], a Takox
OLHIOBanMu pu3vku nicnsonepauininx ycknaaHeHs. binb
OLiHIOBanu 3a JONOMOrOI0 Bi3yanbHOI aHarnoroBoi LUKanu
(VAS) Big 0 (HaiimeHwwe) po 10 (HanbinbLue) Ha novaTky,
nig vac nikyBaHHs (TYMECLEHTHa aHecTesisl), a Takox
BNpOLOBX neplumx 14 AHiB nicnsa nikyBaHHs. MNauieHTam
pekoMeHayBanu 3aHOTOBYBaTU BUKOPUCTaHHS 3Hebonto-
BaslbHUX Npenaparie NpoTarom uux 14 gHie.

FAKICTb KUTTS OLliHIOBANYW 3@ SOMOMOTOH YKPAiHOMOBHOI
Bepcii onuTyBanbHuka AVVQ [13] go Ta yepes 1, 61 12
MicsLiB nicns nikyBaHHs.
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Kpim kniHiuHOro ornsigy, nicnsionepadinHe cnocte-
PEXeHHs! 3a nauieHTamu 34iNCHIOBanu 3a JOMNOMOrow
yNbTPa3ByKoBOro ckaHyBaHHs anapatom Philips Affiniti 70,
sIke BUKOHAnNM B CTPOK nepLui 48 roguH, yepes 1 TvxaeHsb,
11 6 micaui nicns onepauii, Hagani — Wopoky. PiBeHb
OKMHo3ii ronoBHOrO cToBOypa BEHW OLiHIOBANM B TPbOX
TOYKax: MPOKCMManbHil (caceHo-hemopanbHe 34rneHy-
BaHHs1), MefianbHili (Ha cepeauHi cTerHa) Ta aucTanbHin
(HaliHVkYa TOYKa 3aBEPLUEHHS MATONOMYHOro PEIOKCY).
Okrntosito BU3HaYanw sk BiACYTHICTb MOTOKY B YCiX TPbOX
TOYKax BUMIptoBaHHS. AKLO B ofHi abo ABOX TOuKax
BUMiptoBaHHA OyB cermeHT cToBOYpa, Skuii 3a3HaBaB
Komnpecii 3 noTokom abo 6e3 HbOro, MOro OLiHIOBaNM AK
yacTkoBy OKIHo3ito. Ao obpobneHa Benvka nigLLkipHa
BeHa NOBHICTIO BIIKPWTA B YCiX TPbOX TOYKaX BUMIPIOBaHHS,
TaKy CoHorpadiuHy KapTuHy KnacudikyBanu siK BifCyTHICTb
OKII03ii Ta HeBLAYY NiKyBaHHS.

CTtatMCTUYHMIA aHanis pesynbarTiB BUKOHANM B Mpo-
rpamHomy nakeri StatPlus (AnalystSoft, USA, 2021) niueHaia
Ne 2-2405609903. [laHi HaBeaeHo sk cepeaHe apudmeTyHe
Ta cTaHgapTHe BigxuneHHs (M = m), sd, megiaHa Ta 25,
75 nepueHtuni (Me [Q25; Q75]) 3anexHo Big posnoginy
MOKa3HWKIB (HOPManbHOTO abo Takoro, LIO BiAPI3HAETHCA
Bif, HOpPManbHOro), abContoTHE 3HAYeHHs Ta BiACOTOK (N
(%)). Onst BCTAHOBNEHHS 3aMeXHOCTEN BUKOPUCTOBYBAMNM
KopensauiiHuin aHanis. CTaTUCTUYHO 3HAYYLLMM PIBHEM
BiporigHocTi BBaxanm p < 0,05.

Pe3yabTati

lonosHa meta nikyBaHHs BXHK — noninLueHHs SkocTi XuTTs
nauieHTiB. Y cy4acHMX yMoBaXxX po3BUTKY HOBITHIX TEXHOMO-
rivi i BNpoBaKeHHs! iIHHOBAaLiNHUX MeTOAIB NikyBaHHs BXHK,
KpiM 06’€KTUBHIX KpUTEPIiB €PEKTUBHOCTI NpoLieayp (yrb-
TpacoHorpacdhi4Ha OKMHo3is BEHW, perpec KniHivHMX Nposisis
3aXBOPIOBAHHS TOLLO), Bax/MBa 3a40BOMNEHICTb NalieHTa
Bifl OTPUMaHoOi MeauyHoi nocnyr. OCKinbku TEPMiYHI Me-
TOAM NiKBiAALji NaToNoriYHOro pediokCy B NaLieHTiB i3
BXHK 30e6inbLUoro BUKOHYOTb Mif MICLIEBOK aHECTESIEHD,
TO TPMBANICTb OMEePaTUBHOIO BTPYYaHHS Ma€ BaxmnBYy He
TiNbKX EKOHOMIYHY, ane N NCUXOMOriYHy CKIadoBy, agxe
Oyab-sike onepaTuBHe BTPYYaHHs Mif MiCLIEBO aHeCTesie0
€ YMHHVKOM CTPEcy, LLO BNAMBAE Ha SiKiCTb xuTTs. Came
TOMY TPMBAnICTb OMEpPaTUBHOTO BTPYYaHHS — BaXIMBUA
KpUTEpii, LLO 3aneXuTb Bif AOBXUHM PEIIOKCY HA OCHOB-
HOMY CTOBOYpi BEHW.

3a pesyrnsratami HaLoro AOCIIMKEHHS], LOBXVHA abnsi-
Liii BENMKOT NiALUKipHOT BEHW CTATUCTUYHO He Biapi3HAnach y
rpynax gocnimkerHs Ta craHosuna 35,1 cm (sd = 10,7 cm)
y rpyni EBJIK, 36,9 cm (sd = 10,4) y rpyni PHA. lMokasHukw
TpUBaNocTi NpoLeaypy BiporigHO BiAPIHANNCS, CTaHOBUMN
16,1 (11,4; 18,2) x8 y rpyni EBJIK, 11,2 (3,3; 8,6) x8 y rpyni
PYA. CepeaHst KinbKiCTb LMKIIB, BUKOHAHUX A4S poLeaypu
pagioyacTotHoi abnsuii,— 13,8 (7; 14), a eHepris, BUTpayeHa
ans EBJIK, cranosuna 60,1 (8; 80) Dx/cm. BiporigHo meHLwia
Tpusanictb PYA, iMOBIpHO, 3yMOBMEHa TEXHIYHUMU XapaKTe-
pucTukamu: poboda 3oHa ClosureFast kateTepa CTaHOBUTb
7 CM, L0 Aa€e 3MOry OAHOMOMEHTHO BUKOHYBaTW abnsiLito
Ha BCbOMY MPOMiKKY aKTWUBHOI YaCTUHW KaTeTepa, a OTxe
MPUCKOPIOE 3MiNCHEHHS ONEPaTUBHOTO BTPYYaHHS.

AHani3 nokasHukiB 60MbOBMX BiAYYTTIB, LLO BU3HAYEHI
3a ponomoroto VAS, nif yac onepaTtuBHOIO BTPy4aHHS
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(TYMECLIEHTHOI aHeCTe3ii) CTaTUCTUYHO He BiAPI3HANMUCH Y
rpynax gocnimkennst: EBNK-2,3(0,8; 3,7), PHA-2,7 (1,4;
4.,4). Lle 3ymoBneHo afekBaTHICTIO 3AIMCHEHOI TymecLeHLji
Ta BiACYTHICTIO HEraTMBHOTO BNIMBY TEPManbHOI eHeprii Ha
HaBKOMWLLHI TKAHWHMW.

MokasHukn VAS, npo ski noBigoMnsanu nauieHTu
BMPOAOBX neplumnx 14 gHiB nicns nikyBaHHS, nokasanm
pi3Hi Mogeni B rpynax aocnimkeHHs. MNavieHTu, skum Bu-
koHarm EBJIK, nosigomnsnu npo BuLli nokasHuku 60mto
6e3nocepenHbO nicnst nikyBaHHs, Hix xsopi rpynu PYA:
cepeaHe 3HaveHHs — 2,2 (sd 1,9), ane iHTEHCMBHICTb 60-
NbOBWX Big4yTTiB 0 14 fobu nicnsionepaLjinHoro nepiogy
3meHwysanack o 0,2. OuiHka 6omto nicns npouenypy PYA
HWXYa, cepenHe 3HayeHHs ctaHoeuno 0,8 (sd 0,9), 3 yacom
3meHwunacs Ao 0,4. MpoTte us pisHULA CTaTUCTUYHO He
BiporigHa. OgHak icToTHO GinbLue NaLieHTiB, SKVM BYKOHANM
EBJIK, BukopuctoByBanm sHebomtoBanbHi — 82 (66,1 %), y
rpyni PYA — 48 (42,9 %), p < 0,001.

Pesynbtati nepegonepauiiiHoOro ynsTpa3BykoOBOrO
o6CTeXeHHs1 nmokasanu Taki coHorpadyiyHi napameTpu
BEHO3HOIO pyCra HUXKHIX KIHLIBOK: CEpeaHil LiaMmeTp BeHM
B MicLi cadheHOo-heMopanbHOro 34rieHyBaHHA Ans rpynu
EBJIK-9,6 + 1,7 mm, fiameTp y cepepHin TpeTuHi cTerHa
- 8,4 £1,6 MM, cepenHs TpuBanicTb pedortokey B AinsHLj rv-
pria BenuKoi NiaLKipHOi BeHn — 2,6 + 1,1 ¢; y nauieHTiB rpynu
PYA uj nokasHuku ctaHoBunm 12,0 £ 1,2 mm, 9,1 £ 1,4 Mm
BiANoBiAHO, TpMBanicTs pedriokey — 3,1 £ 1,3 ¢.

Pesynerati AynnekcHOro MOHITOpuHry B nepui 48
rOOMH | Yepe3 7 OHiB nicns XipypriyHoro nikyBaHHs 3adik-
cysanm 100 % oknto3ito 06poBreHNx cerMeHTiB BEMMKOI
MigLWKipHOT BeHM B 060X rpynax gocnimkeHHs. Yepes 1
micaup y 122 (98,4 %) naujenTis rpynn EBJIK Bussunm
OKITI03it0 BENuKoi MigwikipHoi BeHw, y rpyni PYA — 100 %.
Yepes 6 micauis y 110 (98,2 %) nauieHTiB, onepoBaHux
i3 3acTocyBaHHAM MeToauku PYA, BU3HAuunu noBHY
OKMHO3it0 BeHU, ¥ 2 (1,8 %) — 4acTKoBy OKIHO3i0 BEHU B
MpOKCUManbLHOMy cerMeHTi 6e3 natomnoriYHoro pecprtokcy.
Taky TeHaeHLito cnocTepiranu nig vyac 06CTexeHHs Yepes
1 pik. Y 119 (96,0 %) xBopux rpynu EBJIK yepes 6 micauis
nicns nikyBaHHA 3adikcyBanu noBHy oknto3ito, y 3 (2,4 %)
—Y4acTKOBY OKJTO3ik0 BEHM Y MPOKCUMAribHOMY CErMeHTi 6e3
naronoriyHoro pedntokey, y 2 (1,6 %) oci6 giarHoctysanu
pekaHanisaLlito BEnvKoi NigLIKIpHOi BEHW Ha PiBHI CepeaHboi
TPETUHW CTerHa K HacnigoK MaTororiYHoro CKMAy KpOBi
Yepes nepeaHio AOAATKOBY MIALLKIPHY BEHY.

Peunaves BXHK yepes 12 micauis nicns nepeyHHOMO
nikyBaHHs giarHoctyBanm y 2 (1,6 %) nauieHTiB, skum
BukoHarm EBJIK, i 1 (0,9 %) xsoporo nicna PYA. Y Bcix
06CTeXeHNX MpUYMHOK peunamsy byna HegoCTaTHICTb
nepeaHbOi A40AATKOBOI BENUKOI MiALWKIPHOI BEHW Npu
ycniwHomy ¢hibposi Benmkoi nigLikipHoi BeHu. s kopekuii
npobremu nauieHTam 3aiicHUNM npoueaypy MiHHOI exo-
CKrepoTepanii NaTonoriyHo 3MiHEHOTO CErMeHTa NepeaHLol
[oaaTkoBoi niaLwkipHoi BeHn MetogoM «foam-formy. [ns
MpUroTyBaHHs NiHHOT popmu BUkopuctan 1 mn 3 % posum-
Hy eTokcvcknepony (Lauromacrogolum 400). CniocTepiranm
MO3UTUBHWIA KNiIHIYHWIA edhekT Be3 peuramnBy NpoOTSroM
TEPMiHY CIOCTEPEXEHHS.

IMpo oaHe um BinbLue HebaxaHMX SBULL YNPOLOBX nep-
LUMX 2 TWXHIB Micns nikyBaHHA nosigomnsanm 86 (69,4 %)
naujexTis i3 rpynu EBJIK Ta 52 (46,4 %) xBopwx i3 rpynu
PYA. Binb — HaituacTilumi nobivHui edpekT B 060X rpynax
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[OCRiMKeHHs1, ane iCTOTHO YacTiLle Ckapr Manu nauieHTu
nicns EBJK, Hix nicns PYA. MposiBu TpaH3UTOpHOI nape-
cTesii cnocTepiranu B ogHiei navieHTku rpynu EBJIK, BoHn
CaMOCTINHO 3HUKIM Yepe3 1 MicsLb nicns onepaTMBHOMO
NiKyBaHHS.

MMicnsionepaLiiHi He3HaUHi YCKNagHEeHHs — eKXimo3,
iHOypauis, rinepnirMeHTauis; pisHUUa MiX rpynamm He
3HavyLa (puc. 1).

HesBaxatoun Ha cTpatudikaLlito pusnky BEHO3HOrO
Tpomboemboniamy 11 agekBaTHy hapmakonpodinakTuky
TPOMBOTUYHMX yCKNaaHEHb, Y 5 XBOpUX y nicnsionepaLii-
HOMY nepiofi BUHWKNU cknagHi Hebaxani seuwa: EHIT
Il (eHZOBEHO3HMI TPOMO, iHAYKOBaHWII TepManbHOK
eHeprieto) y rpyni EBJIK, no 2 Bunagkv 6escumntomMHoro
AVCTanbHOro TpoM603y rMBOKMX BEH Y KOXHIN i3 rpyn, WO
BUSIBUINU N Yac ynsTpa3BykoBOro MOHITOPUHIY. lNaLieHTam
npu3Haynnu pusapokcabaH y Ao3i 20 Mr Ha foby BNpoAoBx
45 pHiB, cnocTepirany NO3UTUBHY COHOrpadiyHy KapTuHy.
KniHiyHmx nposiBiB TpomGoembonii nereHeBoi apTepii He
©6Yro B )XOAHOrO XBOPOTO.

BukopuctanHs VCSS ans ouiHioBaHHS 10 NiKyBaHHS
Ta Mig Yac nicnsionepaLiiHoro CrnoCTePEXeHHs! CxBaneHo
YnpaBniHHAM i3 Xap4oBUX NPOAYKTIB i MeankameHTiB (FDA)
CLUA [12]. Y Hawwomy AocrimKeHHi cnocTepiranu icToTHe
3MEHLLEeHHs cuMnToMiB Yepe3 1 micaub nicnsa abnsuii B
obox rpynax gocnigxeHHs (mabn. 2).

3HaveHHs VCSS BiporigHO 3HM3MNUCh yxe Yepes 1
Micaub nicns nikysaHHs1. Mpotsarom 6-micsuHoro cnoctepe-
XXeHHs aHani3 nokasHuka VCSS nokasas 110ro nosuTuUBHY
AVnHamiky B 060X rpynax AOCMiMKeHHs, Wo Tpueana o 12
micauis. MpoTe BiporigHoT pisHULi 3a nokasHukom VCSS
3anexHo Big Metogy abnsuii He BusBunK (p > 0,05).

FAKICTb XMTTS BCE YacTille BU3HAYaKOTb SK KPUTUYHY
Mipy B OXOPOHI 3OPOB'Sl, OCKINbKI BOHA BPAX0OBYE BracHi
BiQYYTTS NauieHTiB WOAO cTaHy 3popos’s. Came ToMy
ocobnvBy yBary B NpoLeci JOCTIIKEHHS MPUAINIM aHanisy
MOKa3HUKIB SIKOCTi JKWUTTS, L0 BCTAHOBWMW 32 AONOMOTOH
cnevjanizoBaHoro cnebonoriyHoro onutyBanbHka AVVQ.
CepepHin nokasHuk AVVQ Ha noyatky AOCMiMKEHHs cTa-
HosvB 8,16 y rpyni EBJIK ta 9,36 y rpyni PYA, ictoTHO
MoKpaLLMBCs Yepes 6 MicsiLiB B 060X rpynax AOCHimKeHHS
(p<0,001) (puc. 2). Ane BiporigHOT pi3HUL rpyn JOCHIMKEH-
HS1 3@ LM MOKa3HWKOM He Byro.

Obwipatoun meTon MikyBaHHS, nauieHTn, kpim edek-
TMBHOCTI, HaailHOCTI Ta Beane4HocTi, 060B’'A3K0BO 3Bep-
TalTb yBary Ha nepiog peabinitauii, a came LWBUAKICTb
MOBEPHEHHS 0 3BUYHOIO Cnocoly XwWTTs Ta poboTu. Tak,
3a pesynbsrataMy HaLLoro AOCTIZKEHHS, LUBWAKICTb NOBEP-
HEHHS [0 3BUYHOTO pOBOYOro HaBaHTaXXEHHS CTAaTUCTUYHO
He BigpisHanack Ta ctaHosuna ans PYA 1,8 £ 0,8 gHs, ans
EBJIK—1,4 £ 0,6 gHs.

06roBopeHHA

BapukoaHa xBopoba HUKHIX KIHLIBOK — BEXKITMBWIA KITIHIYHUIA
CTaH, LLIO iCTOTHO BMJIMBAE Ha SIKICTb XXUTTS NaLiEHTIB Ta Mae
CKMagHi coLianbHo-ekoHOMIYHI Hacnigku [14]. Bnpogosx
oCTaHHix 10 pokiB crocTepiratoTb ICTOTHWIA Mporpec y fi-
KyBaHHi Ljiei Hoonorii. TepMiyHi eHOoBEHO3HI npoLeaypy,
ak-oT PYA i EBJIK, HuHi € meTogom BMGOpY B nikyBaHHi
BXHK. Y Hu3Ui gocnimkeHb 3a pesynstataMy NOpiBHSH-
HS1 eheKTMBHOCTI TepMiYHUX MeTogiB abnsuji nokasaHo:

OpwuriHaAbHiI AOCAIAXKEHHS

1,6
e E
m EBJKK

EHIT . 018 o PYA

0
IHebikyBaHHs . 0,8
paH 0

IHoypaLis 64

[Mapecregii . 08

linep- 4
nirMeHTauis 0,9

Ekximo3
14,3

o
o
-
o

15 20
Puc. 1. MicnsionepauiitHi ycknagHeHHs EBIK i PYA.

18 8,16
16
14 ——PYA —— EBJIK

12
10 9,36

(=

[o nouatky
nikyBaHHS

1 micsup 6 micauis 1 pik

Puc. 2. intawika 3miHu nokasHukis AVVQ y npoLeci nikyBaHHs.

Tabnuus 1. [JemorpadiyHi Ta KniHi4Hi NPOsiBM BAapUKO3HOI XBOPOOM
HWKHIX KiHLIBOK

PuA (1= 112 EBK v = 124

Bik, poku 516+94 49,0482

Crartb, 4k 40/72 40/84

IMT, kr/m? 27,40 £ 2,61 26,60 + 1,98

C knac (CEAP)
Cc2 34 (30,4 %) 40 (32,3 %)
C3 57 (50,9 %) 63 (50,8 %)
Cda 8(7,1%) 9(7,3%)
C4b 5(4,5 %) 4(3,2%)
C5 6 (5,4 %) 6 (4,8 %)
C6 2(1,8 %) 2(1,6 %)

KiHuiskv npaBa/nisa 67/45 74/50

Tabnuus 2. inHamika 3minn nokasHukis VCSS y npoueci nikyBaHHS

vess pua Er

[lo novatky nikyBaHHs 78+32 74+33
Yepes 1 micsiLb 6,127 58+24
Yepes 6 micauis 44119 44+21
Yepes 1 pik 41+16 43+18
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METOAM MatTb OOHAKOBI PiBHI YCMILLHOTO 3aKPUTTS BEHM
B PaHHLOMY Ta BifAaneHOMy Mepiogax CroCTEPEXeHHS,
arne BupaxeHicTb bonto B nicnsionepavinHomy nepiogi Ta
yacTtoTa ycknagHeHb nicns PYA Hwkui, Hix nicng EBJIK
[15,16]. 3icTaBHi pesynbTatyt oTpUManu nig Yac Halloro
JocnimkerHs. Brim, y gesikux pobotax, ae nopisHioTs PYA
3 «BOLHEBVIMW Nadepamuy, HaBEAEHO OIHAKOBI PE3ynbTaTy
ans o6ox metogis [17].

CryniHb oknto3ii ronoBHOro cToBOypa BeHu micns
onepalvii — BaxMBIUI NOKa3HUK ANst OLLiHIOBaHHS edheKTuB-
HOCTI NiKyBaHHS, afke pexkaHanisauis 06pobrneHoi BeHu e
YMHHUKOM PELaMBY 3aXBOPIOBaHHS B MicrnsionepaLiiHomy
nepiogi [3,14]. 3a pesynsratamut HaLLOrO AOCHIMKEHHS, Y
98,2 % nauienTiB Yepes 1 pik nicns PYA BusiBunmM noeHy
OKITt03i0 BeHU, Y 1,8 % XBOPWX — 4aCTKOBY OKITHO3it0 BEHN Y
MpOKCUMansLHOMy cerMeHTi 6e3 NaTtonoriYHoro pedntoKcy.
[Ons rpynu EBJIK ueit nokasHuk ctaHoswB 96 %. Van den
Bos et al. y metaananisi Ha ocHoBi 199 gocnimxeHb (pe-
3ynbraty nikyBaHHA 12 320 HWXKHIX KiHLBOK) BU3Ha4MnW
MOKasHWK yCriLLHOT okto3ii Ha piBHi y 94 % ans EBIIK i 84 %
ans PYA [18]. BoueBuapb, Lie NOB’SA3aHO 3 BUKOPUCTaHHAM
pagio4acTOTHUX KaTeTepiB NEPLIOro NOKOMHHA (6inonspHi
€rneKkTpoau), Lo NoAaBarnu Ha CTiHKY BEHU 3MiHHWI enek-
TpUYHUIA cTpym 3 YacToToto 2001200 kI, Ta Manw ripLi
pesynbTaTii Yepes noraHuii KOHTaKT MiX enekTpogamu Ta
CTIiHKOO BEHMW.

Y yncneHHUX nonepeaHix 4OCHILKEHHS NMOBIJOMIISANM,
Lo HanbinbLlua nepesara PYA Hag EBJIK nonsrae B BuLLii
OLiHLi 33,0BOMNEHOCTI MiKyBaHHAM camuM nauieHTom [3,8].
PesynbraTi Haworo AOCNimKeHHs NigTBepannv nepesary
meToamkn PYA Hag EBJIK 3a Takum Kputepiem, SK BUHMK-
HEHHsl HebaXaHNX SIBULL NPOTArOM MepLUMX 2 TUXKHIB nicns
nikyBaHHs, Npo sike nosigomMunv 69,4 % navjexTie y rpyni
EBKi46,4 % y rpyni PYA. BigminHocTi mix rpynamu EBJTK
i PYA 3a LM NokasHUKOM CTaTUCTUYHO 3HauyLwi (p < 0,001).
Binb — HanyacTiLwmin NoGiYHNIA eHEKT Yy rpynax AOCiMKEH-
Hs, ane 3Ha4yHo yacTiwe nicns EBJIK, Hix nicns PYA.

Y HawoMmy JOCMiAXeHHi He 3adikcyBanu CeprosHi
yCKNafHEHHS, L0 MOB’A3aHi 3 npouenypoto (bescumn-
TOMHUA TI'B, sKuit nig Yac coHorpadivyHOro KOHTPOMo
piarHoctyBanm B 1,8 % nauieHtiB rpynn PYA 1a 1,6 %
EBJIK). 3a maHnmu peTpocnekTuBHoro focnimkeHHs 3300
xBopux Ha BXHK, cumntomunini Tpom603 rnbokux BeH gi-
arHoctysanu B 0,15 % Bunagkis, KMiHiYHYy CUMNTOMaTUYHY
embonito nereHesoi apTepii —B 0,06 %. Ha BigmiHy Big Lmx
PETPOCNEKTUBHUX 3BITIB, Y NPOCNEKTUBHUX 06CEPBALNHNX
JocnimkeHHsX, konw Beim navieHTam i3 BXHK y nicnsione-
pauiiHOMy Mepioai PYTUHHO BWKOHYBanW COHorpadiyHe
06CTeXeHHS, 3aJ0KYMEHTYBanm iCTOTHO BULLMIA PiBEHb
Tpombo3y rnnbokux BeH. Tak, y rpyni 3 377 naLieHTiB, SkuM
3AINCHUM BUZANEHHs MiALIKIPHUX BEH | hnebekTomito, y
5,3 % piarHocTyBanu Tpomb03 rnnbokmx BeH [19].

Mokasnukn VCSS 1a AVVQ iCTOTHO NOKpaLLMIMCs BXe
B NepLUKiA MicALb Nicns onepaLlii Ta NPOJOBXIM MO3UTUBHY
AVHaMiKy B CTPOK 0 1 poky. NpoTe 3HayyLmx BigMiHHOC-
Tel MK MeTogamm nikyBaHHS Yepe3 1 pik He BUSIBUNK,
Lo 36iraeTbes 3 pesynsratamu BinbLUOCTi onyonikoBaHux
focnigpkeHb [9,15].

HWHI Hemae eguHOI AyMKW OO TOro, SIKUA MeToq,
nikyBaHHs BXHK kpawwwit. Ba Binblue, LWOpOKy BnpoBa-
[DKYIOTb NasepHi npunagy 3 JoBxuHO xBUMb 1900 HM i
6inbLLe, BUKOPVCTOBYIOTb HOBI METOAMKM (NiKyBaHHS BUCO-
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KOIHTEHCMBHMM CHOKYCOBaHUM YIsTPa3BykoM, exoteparisi),
YAOCKOHAMIOKTh CBITNOBOAM Ta KaTeTepy, L0 AOCTaBNS0TL
TepmarbHy eHeprito A0 MICLS NaTonoriyHoro pedriiokcy.
Tomy nikapsm, ki HagaoTb Aonomory xBopum Ha BXHK,
HeobXigHO OTPUMYBATW AOCTOBIPHY iHOPMALt0 NPO edrek-
TVBHICTb i 6€3MeYHICTb HOBITHIX METOAMK i B HANOMMKYIN
MepCreKTYBI, | NPOTSIOM TPVUBAMOTO NEPIOY CrIOCTEPEXEHHS.

BucHoBKH

1. EHpoBeHo3Ha nasepHa koarynsis Ta pagio4actoTHa
abnsLis — oaHakoBo GeaneyHi i edpekTUBHI TepMidHi MeToau
nikyBaHHS BApUKO3HOI XBOPOOU HUXHIX KiHLiBOK. MepeBar
pagiodactoTHoi abnsuii 3yMoBneHi BiporigHO MEHLLIOK
(p < 0,05) Tpueanictio npouenypu (11,2 (8,6; 13,3) xB)
MOPIBHSIHO 3 eHAOBEHO3HOIO Na3epHoto koarynsuieto (16,1
(11,4; 18,2) xB) Ta MeHLO NOTPEDO B BUKOPUCTAHHI
3HebontoBanbHUX Npenaparis y nicnsonepawiiHoMy ne-
piogi (48 (42,9 %) xBOpUX, SKUM BUKOHANN pagioHacToTHy
abnsuito, Ta 82 (66,1 %) nauieHTiB Nicns eH[OBEHO3HOT
nasepHoi koarynauii, p < 0,001).

2. TepmiyHi METOAM EHOOBEHO3HOrO NiKyBaHHS Bapu-
KO3HOI XBOPOOW HWXKHIX KIHLBOK, SiKi BMBYanu, nokasanm
BUCOKY €CDEKTUBHICTb | 6€3NEYHICTb, CNPUSAIOTH NiABULLEH-
Hio nokasHuka VCSS yxe yepes MicsiLb Micns nikyBaHHS
B 000X rpynax focnimkeHHs: 6,1 £ 2,7 Ans rpynu XBopux,
METOLOM JTiKyBaHHS1 y sikix 06paHo pafio4acToTHy abnsiio,
Ta 5,8 + 2,4 — eHpnoBEHO3HY NasepHy koarynsuito, p > 0,05).

3. MosuTrBHa AnHaMIKa NMOKa3HWKIB SKOCTI XUTTS NigTBep-
[DKYE €PEKTUBHICTb TEPMIYHIX METOLB NikyBaHHS BAPUKO3HOI
XBOPOOU HIMKHIX KHLLBOK. TaK, BUSIBUNV CTATUCTUYHO 3HAYYLLE
(p <0,001) noninLueHHs nokasHukis Yepes 6 micaLis nicns ni-
KyBaHHs:: 38,16 + 1,76 00 2,26 + 0,82 Ans rpyni XBOpUX, SKUM
BMKOHaNM eHO0BEHO3HY Na3epHy koarynsLio, Ta39,36 + 1,84
[0 2,18 + 0,92 — ans rpynu pagioqactoTHoi abnsiui.

MepcnekTMBY noganbLUMX AOCNIAXKEHb NONAraTb
y NPOAOBXEHHI HayKOBOrO MOLLYKY LIOAO €EeKTUBHOCTI
Pi3HUX (TEPMIYHUX, HETEPMIYHMX, YNETPA3BYKOBWX) Me-
TOAIB NiKyBaHHS BapUKO3HOI XBOPOOW HIKHIX KIHLIBOK Y
KOpPOTKOCTPOKOBIN NepCnexTVBi Ta B BinganeHomy nepiogi
nicns nikyBaHHs.
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NpodirakTnka nocTAIHEBMOHEKTOMIUHUX OPOHXiaAbHMX HOPULDb

Y TOpaKaAbHil OHKOXipyprii

B. B. py6HUK(D12APEF M. €. Aywiko(D*1.38CD

OpwuriHaAbHiI AOCAIAXKEHHS

10AECbKMIA HaLlIOHAAbHUI MEAMUYHIIA YHIBEPCHTET, YKpaiHa, 20aecbka 0BAacHa KAIHIUHA AikapHs, YKpaiHa, S0AeChbKuii 00AACHMUIA KAIHIYHMIA

OHKOAOTIYHUI AMcnaHcep, YkpaiHa

A - KOHUENLiA Ta AU3aiH AOCAIAXEHHS; B - 36ip aaHux; C - aHanAi3 Ta iHTepnpeTalisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

MTHEBMOHEKTOMIs — LUMPOKO 3aCTOCOBYBaHE OnepaTuBHE BTPYYaHHs B TOpakarbHii OHKoXipyprii. OQHUM i3 HaNCKNaaHILLMX ycknaa-
HeHb Liie onepallii € nocTnHeBMOHEKTOMIYHa GpoHXxiantHa Hopuust (NEBH), nicns «npaeobivHuxy onepaLin yactota MEBH y 2,5-5,0
pasa BuULLa, HiX Micns «niBoBiYHMX». €4MHOMO nigxody A0 NPOMINakTUKM LbOoro ycknagHeHHs Hemae. OueBnaHa HeobXigHiCTb
noLyKy HaredeKTUBHiLLOi MeToauku npodinakTuki NMEBH y TopakankHin oHkoXipyprii, 0cobnneo nicns «npaBobiyHnx» onepavin.

MeTta po60TH — BUBUMTY ePEeKTUBHICTb AiadparMonnacTyku KyKCu NpaBoro rorioBHOr0 6poHxa nicns MHEBMOHEKTOMIN, LUO BU-
KOHaHi 3 Mp1BOAY 3MOSIKICHUX HOBOYTBOPEHD NEreHi.

Marepianu Ta meTogu. 3aificHNNN PETPOCNEKTUBHMIA aHani3 NikyBaHHS 38 NavLieHTiB, SKUM BUKOHanNM onepaTvBHE BTPYYaHHSs B
06c¢s3i npaBobiuHOi THeBMOHeKTOMIT 3 nimcpogucekuieto oo [12-A3ay 2014-2021 pp. MavjieHTiB noginunu Ha 2 rpynu: XBopi, KM
YLUMBaHHS! KYKCW MPaBOro rofloBHOrO BpoHXa BUKOHAMM 3 BUKOPUCTaHHAM MeToauku Cyita, MexaHiyHoro wea anapartom YO-60,
MigKPINMeHoro By3noByMM BIKPUIOBUMY LUBAMM (N = 28); NaLieHTM, KOTPUM MiCNS @HANOrYHOTO YLLMBAHHS KYKCU FONOBHOTO 6poHxa
3aincHMnK giacpparmonnactuky Kykeu 3a [1. A. YnueBatoBuM y HaLwin mogudikauii (n = 10).

Pesyneratu. Y nepuwint rpyni yactora MNEBH craHosuna 25 %, y apyrin — 0 %.

BucHoBKuM. BukoHaHHs AiadparMonnacTuku kyKcy npaBoro rorioBHoro 6poHxa 3a [l. A. YnyesatoBum y Halwin mogudikauii nicns
MHEBMOHEKTOMIN, BUKOHaHMX i3 nimdpoaucekuieto o [2-[3a, 3H13nno vyactoty BuHUKkHeHHs NMEBH Ha 25 %.

Prevention of postpneumonectomy bronchial fistulas in thoracic oncosurgery

V. V. Hrubnyk, M. Ye. Dushko

Pneumonectomy is a widely used surgical intervention in thoracic oncosurgery. One of the most severe complications of this
operation is postpneumonectomy bronchial fistula (PBF), and the incidence of PBF after “right-sided” operations is 2.5-5.0
times higher than after “left-sided” ones. There is no single approach to the prevention of this complication. It is obvious that it is
necessary to find the most effective methods of PBF prevention in thoracic oncosurgery, especially after “right-sided” operations.

Aim. To study the efficiency of diaphragmoplasty of the right main bronchial stump after pneumonectomy performed with lym-
phadenectomy for malignant neoplasms of the lung.

Materials and methods. A retrospective analysis of the treatment including 38 patients operated on in the volume of right-sided
pneumonectomy with lymphadenectomy up to D2-D3a from 2014 to 2021 was carried out. Patients were divided into 2 groups: group
1 — patients for whom the stump of the right main bronchus was closed by the Sweet techniques using mechanical suturing devices
followed by a reinforcing layer of interrupted Vicryl sutures (n = 28); group 2 — patients who underwent diaphragmoplasty for the stump
of the right main bronchus according to D. A. Chichevatov with our modification (n = 10) after suturing by the same techniques.

Results. In group 1, PBF occurred in 25 %, the rate of PBS was 0 % in group 2.

Conclusions. Diaphragmoplasty for the stump of the right main bronchus according to D. A. Chichevatov with our modification
after pneumonectomy performed with lymphadenectomy up to D2-D3a reduced the incidence of PBS by 25 %.

MHEBMOHEKTOMISI — LUMPOKO 3aCTOCOBYBaHe onepaTus-
HEe BTPyYaHHs B TOpakanbHiil OHKOXIpYprii, CTaHOBUTb
33-50 % Big ycix pagukanbHUX onepalii 3 npusogy
paky nereniB. OgHVM i3 HalCKNaZHILMX YCKNaAHEHb L€l
onepauii € NocTNHEeBMOHEKTOMIYHA GpOoHXiaribHa HOpULIS
(MEBH) [1]. 3a gaHumK pisHKMX aBTOpIB, YacToTa LbOro
YCKNafHeHHs B TopaKanbHil OHKOXIpyprii cTaHOBUTL (3a
o0’eHaHNMK JaHUMK Nicnst «npaBoBiYHMX» i «niBoGiY-
Hux» onepauin) Big 0 % o 20 % [2-7], neTanbHiCTb —
[0 72 % [8].

OcTaHHiMV poKamu crocTepiratoTb NPOrpec y NikyBaHHi
Liei natonorii, NpoTe Tepanis 3anMLAETbCs CKNaAHUM i Ya-
cto Tpueanum npotiecom [9-11]. Ans npocpinaktuku NEBH
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Puc. 1. HaknageHi npoBi3opHi M-nopgibHi LB HABKONO KYKCH NPaBOro roNoBHOMO GpoHxa.

Marepianu i MeToAH AOCAIAKEHHA

3pnicHUNM peTPOCNEKTUBHWIA aHani3 nikyBaHHs 38 navjeH-
TiB, SIKUM BUKOHAMNMW OnepaTuBHE BTPyYaHHs B 06Cs3i npa-
BOOIYHOI MHEBMOHEKTOMIT 3 Nimdpoamcekuieto fo O2-[3a,
y 2014-2021 pp. Yci nauieHTv Haganw iHhopMoBaHy 3rogy
Ha nikyBaHHs Ta y4acTb y JocnimkeHHi. Iig yac pobotu
AoTpumMyBanucs npasun 6eaneku navieHTis, 3abe3neunnu
[OTPUMaHHS NpaB i KAHOHIB MKOACHKOI TAHOCTI, a TakoX
MOpasbHO-ETUMHNX HOPM BIZMOBIAHO O OCHOBHWX MOMo-
xeHb GSP (1996 p.), koHBeHLi Pagu €sponv npo npasa
noanHu Ta BiomeauumHy (8ig 04.04.1997 p.), MenbCiHcbkoi
Zeknapalii BcecBiTHbOI MeauyHOI acouialii npo eTuyHI
MPVHLMNW BUKOHAHHS HAyKOBMX MEOUYHWX LOCMimKeHb
3a yyacTio nroguHn (1964-2008 pp.), Hakasy MO3 Ykpaitu
Ne 690 Big 23.09.2009 p. (3i 3MiHamMu, BHECEHUMM 3riJHO 3
Hakasom MO3 Ykpainu Ne 523 Big 12.07.2012 p.), eTudHoro
kofekcy B4eHoro Ykpainu (2009 p.).

Y pocnigxeHHs 3any4mnm 38 nauieHTis (36 YonoBikiB i
2iHKu) BikoM Bif 45 0 72 pokiB, cepeaHii Bik — 58,8 poky.
B ycix oBCTexeHnx BUSBUMM 3MOSKICHI HOBOYTBOPEHHS
npaBoi nerexi 18-3a cragiit (mabn. 1). Ycim nauieHtam
BUKOHaI npaBobiyHy MHEBMOHEKTOMI. FKLLO B NaLlieHTa
AjarHoCToBaHa neplua Yv apyra ctagii 3axXBoptoBaHHsl, T0
MOKa3aHHs [0 BMKOHAHHS caMe MHEBMOHEKTOMIi — ne-
pubpoHXianbHe MOLLIMPEHHS MyxNUHK Ta/abo HasiBHICTb
MeTacTaTUYHOrO0 ypaXeHHs 6POHXOMNYNbMOHaNbHUX
«BKOMNOYEHUX» NiMaTU4HNX BY3niB, i/abo 3anmy4yeHicTb 40
MyXMWHU MaricTpanbHUX JOMbOBMX, NEreHeBUX CYaAH, LU0
Maiixe YHEMOXIMBIHOE BUKOHAHHS paaykansHoi nobekTo-
Mii (aHrionnacTuyHi onepawii He BUKOHyBanw).

Mig yac onepauii BUKOHYBanu nimcgoancekLilo Ao
[2-N13a 3a A. X. TpaxTeHGeprom Ta cnisaBr. (rpynu niv-
¢hosyanis 14-4p/14-3a,3p 3a knacudpikaieto IASLC, 2009).
3rigHo 3 LMK pekomeHaauismu, nimdoaucekUis 4o 12 npu
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paky nereHi Bkrto4ae nimoBy3nu BHYTPILLHbONEreHesi Ta
kopeHs nereHi (rpynu 14—10), incunatepanbHi NimcoBy3nu
MDKCTIHHS: napaesodbareanbHi Ta nereHeBoi 38'A3ku (rpynu
8 Ta 9), GipypkauinHi (7 rpyna), HUXHI napaTpaxeanbHi
(4R rpyna). NMimcopmcekuis no O3a nepenbayae, kpim
HasBaHWX, NpeBackynsapHi (rpyna 3a) Ta peTpoTpaxeansHi
(rpyna 3p) nimcposyanu.

XimieTepanito B af'toBaHTHOMY Y1 HEOa[ OBAHTHOMY
pexumax npusHavamv 3gebinbloro xsopum i3 3a cTa-
[Jieto paky nereHi. AKwWo B pesynsTaTi nepegonepawiiHoro
obcTexeHHsa nigTeepaxeHa 3a crafis 3aXBOpHOBaHHS,
06u1panu Heoaa'toBaHTHY XiMieTepanito (2-3 kypcu). AKLo
3a cTagjto 3axXBOPHOBaHHA BU3HaYanw nicns onepawii Ha nig-
CTaBi pesynbrariB riCTONOrMYHOro AOCIMKEHHS BUAANEHOMO
npenaparty (Tak 3BaHi MiKpOMeTacTasu B incunartepansHi
niMdbaTuyHi BY3nn MXCTIHHS), NpU3HaYanu ximietepanito
B a/1'tOBAHTHOMY PEXMI.

MauieHTiB noginumu 2 rpynun: y nepLuy (KOHTPOMbHY)
BKIKOYMNW 28 XBOPKX, KOTPUM YLLMBAHHS KyKCU NpaBoro
TONOBHOTO GpOHXa BUKOHAMM 3 BUKOPUCTAHHSIM METOAMKMA
CyiTa (n = 14), mexaHiyHoro wsa anapatom YO-60, nigkpi-
MIIEHOrO BY3/I0BUMM BIKpUoByMY Wweamu (n = 14); y apyry
(ocHoBHY) — 10 NaLieHTiB, KOTPUM YLUMBAHHS KyKCU NPaBOro
TONOBHOrO OpOHXa 3AINCHWNKW, BUKOPUCTABLUM METOLAVKY
CyiTa (n =5), MexaHiuHwit LwoB anapatom YO-60, niakpinne-
HWA BY3NOBMMM BIKPUIIOBMMM LUBaMK (N = 5), NiCNs LbOro
BWKOHaNM AiadparmMonnacTuky KyKCW NpaBoro rofloBHOrO
6porxa 3a [1. A. YnyesaToBuM Y HalLLin MOAMIKaLi.

Metoguka [1. A. YnueBaToBa nepeadayae BUKOHAHHS
Jpyroi fofatkoBoi TopakoToMmii y 8 4n 9 mixkpebip'i, BuKkpo-
t0BaHHI KnanTs 3 AiacparMu Ha XUBASYINA HXUi (B LEHTPI
KOTpOI 0CEBa CyamHa), LWinbHy dikcaLto giadparmarnsHoro
KnanTsi HaBKOMO KyKCW roroBHoro 6poHxa m'stbma [1-no-
[iGHMMU LLIBaMY i3 PO3CMOKTYBasbHOI HUTKM nonicopd 3-0
yn Bikpun 3-0:

1) BEpXHili LLOB — Kpi3b MapaaopTarnbHy dacito;

2) HWXHIN LWOB — Yepe3 napaaopTarbHy dacuito;

3) HVDKHIN LIOB — KPi3b MegjianbHy CTiHKY MIBOTO rofoB-
HOro GpOoHXa;

4) BepxHiit LLOB — Yepe3 BOKOBY CTIHKY Tpaxes;

5) nepepHit WOB — Kpi3b NepeaHio CTiHKY Bidoypkavii
Tpaxei (puc. 1).

Mu gewo 3MiHuM Len cnocid, 3amMiHMBLUM PO3CMOK-
TyBanbHy HUTKY nonicop6 3-0 (Bikpun 3-0) Ha HepO3CMOK-
TyBanbHy HUTKy nponeH 3-0 (cyprinpo 3-0), BpaxyBasLuwm,
wo MNEBH moxe BUHMKaTK y CTpoK 40 6 micauiB nicns
onepallii, a BIKpUNOBI LB MICNS TPLOX TWXHIB NMOYMHAKTH
cnablwatn. Mn Takox fofanu Ba By3rnoBWX LIBK: MO Of-
HoMy Mix [M-nogibHMM WwBom Ha GokoBy CTiHKY Tpaxei Ta
M-nogibHMm WBOM cnepeny Bif KyKCW Ha NEPESHI0 CTiHKY
6Gicpypkauii Tpaxei; mix M-nogibHAMM WBOM Ha nepeaHto
CTiHKY BidpypkaLii Tpaxei Ta MM-nogibHm LLBOM HMKYe 3a
KyKCy Ha MefiianbHy CTiHKy MiBOro rofioBHoro 6poHxa (ans
6inbLUOi, Ha HaLLy AYMKY, repMETUYHOCTI).

Mig Yac Hapko3y Anst po3dinbHoi iHTy6auii GpoHxiB
3aCTOCOBYBany niBy ABOMPOCBITHY TPy6Ky. Y nicnsione-
pauinHoMy nepiogi yCix nauieHTiB nikyBanm 3a €auHO
METOAMKOI: AipeHax Buaansnm vyepes 2 fobu nicns one-
paujii, Hagani 3a nokasaHHAMK pobunu nneBparnbHi MyHKLT
3 eBaKyaLlieto NOBITPS Ta 3anuLLKy ekcyaaty. Yci nauieHTu
npotsarom 7 fi6 otpumysanu aHTubioTuKoTepanito (dhTop-
XiHOMOH Y MOEAHAHHI 3 OAHMM aHTUGIOTUKOM Liedhanocno-
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PUMHOBOTO psiZly), NPOTArOM 2—4 TYDKHIB HU3bKOMOMEKYNSPHI
renapuHu, MPOTArOM 2—3 TVXHIB iHriGiTOpY NPOTOHHOI NOM-
nu, 3HebontoBanbHi — nepLui 1-2 TvkHI nicnsionepavinHoro
nepiogy. 3a nokasaHHAMYM Npu3HaYany iHysiiHy Tepanito
Ta NikyBaHHS CyMyTHLOI NaTonorii.

Y KOXHIN rpyni cnocTepeeHHs 34iCHI0BaNM NpoTAroM
6 micsuiB, ouiHtoBany kinbkicte MEBH, Wwo BUHMKNK, Ta
emniemy nnespwu.

MopiBHAHHS BMBIPKOBMX CYKYMHOCTEN 3a SKICHAMMU
MOKa3HUKaMKW 3[iNCHUNM BiANOBIAHMMM METOAaMK cTa-
TUCTUYHOTO aHanisy. OCKinbkn ogHOYacHe MOPIBHAHHS
CYKYMHOCTEW BUKOHANM nulle 3a OLHIE 03HAKOK
(posButok MEBC abo nertanbHicTb), 3aMiCTb cepenHboi
apuMETNYHOI BUKOPUCTOBYBANM BIAHOCHI YacTku O3HaK
(p). inst BU3HAYEHHS XxapakTepy po3noginy (HOPManbHOCTi)
BMKOPUCTOBYBANM MaTeMaTUYHi MPUNYLLEHHA N X p_ > 5
Tanx(1-p_)>5, Ae n — saranbHa KinbkiCTb nauieHTis y
Bubipkax. Ockinbky BUBIPKM BiBNOBIAAKTL 3aKOHY HOpMasib-
HOro PO3NoAiny, AN HACTYMHOIO OLiHIOBAHHS BipOriAHOCTI
BiMIHHOCTEN Mix BUGIpKamu BUKOPVUCTOBYBANM NMOKA3HWK
3 nonpaskoto Metca Ha GeanepepBHicTb. Yci pospaxyHku
3airicHunm B nporpamHomy nakeri FreeOffice.

Pe3yabTati

BpoHxianbHi Hopuui B micnsonepauiiHomy nepiogi
3adpikcysanm y 7 (18,4 %) Bunagkax.

Y 1 rpyni (KOHTPOIbHIN) YacToTa BUHUKHEHHS MEBH
craHoBwna 25 % (7 nauienTis), y 2 rpyni— 0 %. Tepminu Bu-
HWKHEHHS MOCTMHEBMOHEKTOMIYHIX BPOHXIarnbHUX HOpULb:
y ABOX NaLlieHTiB — Ha 5 foby, B 04HOMO XBOPOro — Ha 6, y
opHoro — Ha 13, B ogHoMy Bunaaky — Ha 14 0oby, y oaHo-
My — Ha 39, LLe y 0aHOro onepoBaHoro — Yepes 6 MicsLiB
micns onepaTMBHOIO BTPYYaHHs. XOZeH i3 Lmx XBOpuX He
OTPUMYBaB HeOa[ toBaHTHY YW afl'toBaHTHY XiMieTepanito
(obupsa nauieHTn 3 3a cragieto Bynu kaHauaaTamy Ha
Npu3HaYeHHs afl'toBaHTHOI XiMieTepanii, ane He oTpUManm
i1 Yepes BUHWUKHEHHS! HOpULb).

3aranbHa netanbHictb y 1 rpyni ctaHosuna 7,4 %, y
2 rpyni — 0 %, 3ymosneHa Tinbku MEBH. Xsopi 3 MEBH y
rpyni 1 oTpumanm nikyBaHHs:

— 4 naujeHTn — KOMGIHOBaHUM METOAOM (HaknaaaH-
HS TOPaKOCTOMU Ta NpuMiKaHHs KpaiB HOPWLi BaTAHO
KYIbKOI Ha 3aTuckaui, wo 3moyeHa 50 % po3umHoMm
TPUXIOPOLITOBOI KUCIOTH, 3a HEODOXiAHOCTI mpunikaHHs
pobunn Takox Yepe3 ibpobpoHxockon, 7 npoueayp Ha
Kypc, iHTepBan Mix npouegypamu — 3-5 fi6, iHTepsan mix
Kypcamu — 4 TuxHi); y Tpbox i3 Hux MEBH niksigosaHo,
netanbHUX Hacnigkis He 6yno;

— 1 XBOPUI — KOHCEPBATUBHO-EHOOCKONIYHUM METO-
[IOM (BpEeHyBaHHsI OCTATOMHOI NneBparnbHOI NOPOXHUHN
Ta NPOMMBAHHS Ti PO3YMHAMK @HTUCENTUKIB, a TaKoxX
€eHpocKoniyHe npunikaHHs kpais Hopui 50 % po34nHoM
TpuxnopouTosoi kucnotu); NEBH niksinosaHo;

— 2 nauieHTN — KOHCEPBAaTVBHVIM METOLOM (OpEHYBaHHS
3aMNLLKOBOI NNeBpanbHOi NOPOXHWHM Ta MPOMMBAHHS PO3-
YnHamu aHTucenTukis); NMEBH nporpecysanu, cnprinHnnm
neTanbHi Hacniaku.

Pesynbratit eheKTMBHOCTI OnepaTMBHOrO NiKyBaHHS
OUiHIOBanNM 3a 2 KpUTEPiSMW: YaCTOTOK BUHUKHEHHS
ycknagHenHs (MEBH) ta netanbHicTio. Pesynbrat Hae-
[eHo y mabnuuj 2.

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.
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Tabnuus 1. KniniyHa xapakTepucTvika nauieHTiB, 3anyyeHnx y AOCTiAKEeHHs

T owrponura)
28 10

Moka3HuKu,
OAMHMLI BUMipIOBaHHS

KinbkicTb nauieHTis, n

CepepHiii Bik, poku 59,6
Cratb:
Yonogiva, n 28
XKiHoua, n 0
Bik onepaLlii:
npasuit 100 %
Cragii paky neremi:
1B, n (%) 7 (25,0 %)
2A, n (%) 14 (50,0 %)
2B, n (%) 3(10,7 %)
3A, n (%) 3(10,7 %)
ConitapHuit MeTacTas capkomu 1(3,6 %)
M'SIKUX TKaHWH y NpaBy NereHto
KinbkicTb navuienTis i3 MEBH 7 (25 %)

56,5

100 %

1(10,0 %)
5 (50,0 %)
1(10,0 %)
3(30,0 %)
0(0,0%)

0(0 %)

Tabnuus 2. Po3nogin nauieHTis y rpynax, M = m

I'pyna, KinbKicTb NaujieHTiB
7 0

MEBH po3suHynack
TletanbHuiA Hacnigok 2
3aranom natjieHTis 28

0
10

*2 BIAMIHHICTb Mix rpynamu p < 0,05.

Bkpalt 3HavyLnii nokasHuK eeKkTUBHOCTI 3acTo-
COBaHOro cnocoby nikyBaHHS — abCONOTHA BiACYTHICTb
ycknagHeHb (MEBH) i HynboBa netanbHiCTb Ha BigMiHy Bif
KOHTPOIBHOI FPynu NauieHTiB, Ae NeTanbHiCTb CTaHoBMUNa
7,14 %, a NMEBH BuHuKNM y 25 % Bunagkis.

06roBopeHHA

Otxe, piacparmonnacTtiika KykCu NpaBoro rofioBHOro
6poHxa fae 3Mory BipOriAHO 3HU3UTU IMOBIPHICTb PO3BUTKY
MEBH Ha 25 % (p < 0,05).

Yumano pokiB y dpaxosii nitepatypi TpMBae AUCKyCis
oo Toro, ik cnif ob6pobnsT KyKCy ronoBHOrO GpOH-
xa: py4Hum crnocobom 3a Cyitom, 3a OBepxonsTom, 3a
A. X. TpaxteHGeprom, 6araTopa3oBuM MiHINHUM 3LWNBHAM
anapatom YO-40 abo YO-60 3 yKpinneHHsM NiHii MexaHiy-
HOTO LUBa BY3NOBUMMW 3 PO3CMOKTYBANbHOMO Martepiany,
anapaTtoMm YKB, ogHOpa3oBuM MiHiHUM 3LUMBHUM ana-
paTtom (pi3Hux ipM-BUpPOBHUKIB) 6€3 yKpiNneHHs niHii
MeXaHi4Horo LwBa ToLo [12—14]. Kpim Toro, npornoHysanu
BVYKOPUCTOBYBATM YKPIMIMEHHS KyKCK FONIOBHOrO GpoHxa
Pi3HOMAHITHAMY KNaNTSIMM Ha XUBMSYIN HXUI: KnanTem ne-
pvikapga, napieTanbHOi NNeBPM, HAMLLIMPLLIOTO M’A3a CrIMHN,
nepeaHbo3y64aToro M's3a, MixpebepHUX M'A3iB, XMPOBOTo
nigsicky nepukapaa, pparMeHToM HenapHoi BeHu, diad-
parmarnbH1M KanTeM, KnanTem BEMNUKOro CanbHUKa TOLLIO.

OueBMaHO, LU0 «KNanTesa nnacTuka» Kykcy npasoro
TONIOBHOrO OpOHXa — Ay»Ke KOpUCHa | HaBiTb HeobxigHa. Ane
[0 KNanTsi CTaBMsiTb NEBHi BUMOTW: NACTUYHUIA KNanoTb
Ma€ xapaKTepu3yBaTUCS XOPOLUMM KPOBOMOCTa4aHHSAM,
6yTV MexaHiyHO MiLHUM, JoBpe MOOEnoBaTUCS HABKOMNO
Kykcv GpoHxa ans 3abesneqeHHs «LuinbHoi» ikcauii. Ak
MNacTUYHWUIA MaTepian WoAo KyKCK rofloBHOMO GpoHxa
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Mano npuaaTHi nneBpanbHWiA KNanoTb, XMPOBUA NiaBi-
COK Mepukapaa (He MarTb XOPOLLOro KPOBOMOCTaYaHH,
MEXaHiYHO He MiLHI), NepukapaianbHuiA knanoTb (oyxe
TOHKWI), M'A31 TPYAHOI CTIHKW (MatoTb XOPOLLE KPOBOMO-
CTadyaHHsl, ane Knanti, BArOTOBMEHi 3 NnepeaHbo3yb4yaToro
M’'5i3a, HANLWUPLLIOTO M’'Ai3a CMWHKM, AYXe MacuBHI Ans
BWKOPWCTAHHS Y MIKCTIHHI, BPaxoByHO4M, WO HeobxigHa
«LWinbHay» ikcauisa nnacTUYHOro Matepiany, KnanoTb i3
MikpebepHIX M’A3iB JOBOMI By3bKWI, HE 3aBxau 30epirae
CBOK aHATOMIYHY LMICHICTb i CXUMbHUIA O ocudikauii).
KnanoTtb Ha CyAMHHIN HiXLUi, BUTOTOBNEHWUI i3 BEMMKOrO
canbHuKa — NPeKpacHNi MIacTUYHUIA MaTepiarn, ane oro
BUKOPUCTaHHS nepeadayae po3TvH ABOX MOPOXHWH (rpya-
HOI Ta YepeBHOI), NepeBepTaHHs XBOPOro Ha onepaLinHoMy
CTOni; Lie iCTOTHO MOAOBXYE onepaLlito Ta pobuT ii Tpas-
MaTUYHILWO. TOMY KnanoTb, BUrOTOBMEHUI i3 BENUKOrO
canbHuKa, Tpeba BUKOPUCTOBYBATM 3@ UiTKUMM MOKa3aH-
HAMW [0 NNacTU4HOTO YKPUTTS KYKCW TONOBHOTO GpoHxa
nicns NHeBMOHEKTOMIN (Hanpuknag, Komv HEMOXIMBO
BUKOpWCTaTV AiadparmanbHui knanotb). Jeski asTopu
NiATBEPAXYTb HEEMEKTUBHICTL BUKOPUCTAHHS LIOAO
KyKCW roroBHoro 6poHxa knanTie napietanbHoi nnespy,
HaWLLIMPLLOrO M'A3a CMUHK Ta nepeaHbo3ybyaToro M'a3a,
XMPOBOTO MiZBICKy Nepukapaa Ta knanTsi, BUFOTOBMEHOTO
3 MixpebepHux m'ssis [15].

[liadparmanbHui KNanoTb Ha XUBNAYIA HiXLi —
ONTUManbLHUN NNacTUYHWA MaTepian i BiANOBIAaE yciM
HaBegeHum Bumoram. Ha gymky [1. A. Yuuesatosa, kpim
MNacTUYHUX BMACTUBOCTEN KManTs, He MEHLL BaXIMBUM
€ Cnocib 1oro gikcaLji HaBKONO KyKCW ronoBHOTO GpoHxa.
[ocnigHuk 3anponoHyBaB cnocib «LLinbHOI» dikcauii giad-
parmManbHOro KrnanTs, a Takox Ha JoBOIi BenmkoMy 06cssi
marepiarny nokasas HeeheKTUBHICTb 3BUYANHOI «BY3MOBOI»
dikcawyii nnacTM4yHoro Matepiany HaBKOIO KyKCW FOfIOBHOMO
OpoHxa. Y HaloMmy AOCTiIKEHHI, 3aCTOCYBaBLIM MOAW-
hikoBaHy metoauky [1. A. YnyeBaToBa, TakoX OTpUManu
NO3UTUBHI pe3ynbTati npodinakTuky po3sutky MEBH:
y xogHoro 3 10 npoonepoBaHMx NaUiEHTIB He BUHUKMN
MEBH. 3aranom 3aBasku Lt metoauui Yactota MNMEBH
3Hu3Mnacs Ha 25 %.

IHwi gocnigHukmn (A. B. PewweToB i cniBaBT.) BUKO-
pucToByBanu metToauky npodinaktuki NMEBH, wo nonsrae
B YLUMBAHHI PaHW MDKCTIHHS 3 NMOBHO i30M5LIE0 30HM
onepawuii Bif BiNbHOI NneBparnbHOi NOPOXHMHKM, YacToTa
BUHWKHeHHs NEBH, 3a aaHumm asTopis, ctaHosuna 1,6 %.
Ha Haluy aymKy, yKpuTTS KyKCY ronoBHOMO BpoHxa 3a Liieto
METOAMKOO MiCNS onepaLliii, BUKOHaHMUX 3 incunatepansHoo
NiMoaNCEKLIED, He 3aBXaN MOXIIMBE.

OpwrriHanbHy MeToavKy npodinaktvku MNEBH onucanm
t0. B. 3topuHa Ta P. A. CynumaHoB — Lunsxom (opmyBaH-
HS KyKCW FOMOBHOTO BPOHXa 3 «MiAXONneHHAM» M 'S30BOi
060onoHkmM cTpaxoBogy. ABTOPM NOBIBOMASANN MPO HyMNbOBY
4acToTy BUHUKHEHHS MEBH.

BucHoBKH

1. HeobXigHWM € BWKOHaHHSA MNacTUYHOTO YKpPUTTS
KyKCW MpaBOro rofioBHOTO 6poHxa nicnsi THEBMOHEKTOMIl,
Lo BUKOHaHI 3 mimcpoamcekuieto go [12-[3a 3 npusogy
3r0SKICHIX HOBOYTBOPEHb MeEreHi.

2. [lyxe pobpe 3apekomeHpyBana cebe piadparmo-
nnacTuka kykcm 3a [1. A. YnuesatoBum y HaLuin MogudikaLlii

ISSN 2306-4145  http://zmj.zsmu.edu.ua

MepcnekTMBY noganbLUMX AOCNIAKEHb NONSAraTb
Y 30iNCHEHHi NPOCMEKTUBHIX PaHOOMI30BaHWX BaraToLeH-
TPOBWX JOCTIIKEHb, LU0 AafyTb 3MOTy AaTy BignoBiab Ha
MUTaHHA NPo Te, KU i3 meTogiB npodinakTuku MEBH €
HalbInNbL edeKTUBHNM.
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MeTa po60T1 — B1U3HaUMTU eheKTUBHICTb NepeaonepaLiiHoro NikyBaHHS MiCLIEBOMOLLMPEHOTO paKy MOMOYHOI 321031 NMoMiHamb-
Horo Tuny B y nauieHTok 3a cxemoto ximieTepanii Jokcopy6ilmH + Luknodgocdamia.

Marepianu Ta metogun. O6cTexunm 30 naieHTiB i3 MiCLLEBOMOLLMPEHUM PaKOM MOMOYHOI 3a5103u, SiKi OTPUMYyBanm noniximieTe-
panito 3a cxeMoto [oKcopy6iLmMH 60 Mr/M? + Luknodocdamia (EHaokcaH) 600 Mr/m? y MeauuHomy LeHTpi TOB «OHKOMNAM®y
y 2019-2020 pp. Pe3ynbtat xiMieTepaneBTUYHOrO NikyBaHHs BU3Ha4amm 3a gonomoroto KT Ta cuctemu oOLiHioBaHHS BignoBidi
nyxnuHu Ha nikysanHa RECIST1.1. Micns nepenonepaLiiiHoi ximieTepanii XeopyuM NpuaHadanm XipypriyHe BTpyyaHHs. Pesynisrar
naToMopdonoriyHoI BigMOBIAI NyXNMHM Ha NiKyBaHHS OLiHIOBanK 3a fonomoroto cuctemm Miller—Payne.

Pesynbkrari. KniHiyHo [0 onepaTuBHOrO BTpyYaHHs MOBHY BiANOBiAb Ha XiMieTepaneBTuyHe nikyBaHHs 3adpikcysann y 9 (30,0 %)
navieHToK, NOBHY NaToMopconoriyHy BianoBigb NyXMHW Ha NikyBaHHs gocarnm 7 (21,0 %) xsopux i3 30. KniHiuHo cTabinisavis
3aXBOPIOBaHHS BU3HayeHa y 4 (13,4 %) xiHok, natomopdonoriyHo —y 9 (32,4 %).

BucHoBku. MeTog BMGOpPY Cxemun XiMieTepaneBTUYHOTO NikyBaHHS HA OCHOBI BiBOMOCTEN NPO (haKTOpU XiMiEPEe3NCTEHTHOCTI
MOTEHLNHO MOXeE MOKPALLMTK ePeKTUBHICTL NepeonepalinHoi Tepanii Ta HacTyMHY BUXMBAHICTb, NOTpebye AeTanbHilloro
BUBYEHHS.

The experience of preoperative treatment with anthracyclines
in patients with luminal-type B locally advanced breast cancer

D. Ye. Cherniavskyi, O. P. Kolesnik

Aim. To determine the effectiveness of preoperative treatment of luminal-type B locally advanced breast cancer in patients with
the use of Doxorubicin + Cyclophosphamide chemotherapy regimen.

Materials and methods. Thirty patients with luminal-type B locally advanced breast cancer who underwent chemotherapy with
Doxorubicin 60 mg/m? + Cyclophosphamide 600 mg/m? regimen were examined at the medical center LLC “ONCOLIFE” from
2019 to 2020. Results of chemotherapy were assessed by CT scan examination and RECIST1.1 system with further surgical
treatment of breast cancer. The results of pathomorphological response to treatment of tumor were assessed by the Miller—Payne
system.

Results. Before the surgery, clinical complete response to chemotherapy was achieved in 9 (30.0 %) patients, and complete
pathomorphological response to the treatment of tumor was achieved in 7 (21.0 %) patients out of 30. Clinically, the minimal re-
sponse to treatment (stabilization of the disease) was revealed in 4 (13.4 %) patients, minimal pathomorphological response — in
9 (32.4 %) patients.

Conclusions. The method of selecting a chemotherapeutic regimen based on chemoresistance factor data could potentially
improve the effectiveness of preoperative therapy and survival in the future that requires more detailed study.

HwHi B ycbomy cBiTi pak MonoqHoi 3anosu (PM3) y xiHok 3anu-
LLIAETLCH OCHOBHOO MPUHYMHOK0 3aXBOPIOBAHOCTI T CMEPTHO-
CTi Bi 3MOSIKiCHVX HOBOYTBOPEHb. 3a CTaTUCTUYHUMI JaHUMM
BOOBS, wopoky Busenstots 2,1 MiH Hosyx Bunagkis PM3 [3].
3a cratneTuyHMMK AaHumm HauioHanbHOro kaHLep-peecTpy
Ykpaihm, 3a 2019 pik 3axsoptoBaHicTb Ha PM3 cTtaHoBuna
70,3 Bunagkm Ha 100 Tcsy HaceneHHs. KoxHa 8 xiHka mae
pu3nK 3axBopitn Ha PM3, koxxHa TpeTst XxiHka, sika XBopa Ha
PM83, nommpage BHacnigok nporpecyBaHHs Liei xsopoou [2].
HesBaxatoun Ha BOCATHEHHS Cy4acHOi MeauLMHM
LLI0A0 paHHLOTO BUsIBNEHHs PM3 i 1oro nikyBaHHs, Maiixe y
30,0 % nauieHTok i3 micuesonoLmpeHum PM3 BuHukae pe-
LMAVB 3aXBOPOBaHHS Micns nikyBaHHs [4—6). [llomiHansHui
B PM3 sunukae maike y 40,0 % Bunaakie 3axBoproBaHHS
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Ha PM3 [1,7,8]. 3rigHo 3i ctaHgapTamm nikyBaHHs OHkona-
Tonorii MONOYHOI 3a11031, NepeaonepaLiiHa ximietepanis
— BaxaHa onujs no4aTky NiKyBaHHS, OCKINbkv MiaBULLYE
1oro eheKTUBHICTb, @ TaKOX MOKa3HWKM 6e3peLnanBHOi
(BPB) Ta 3aranbHoi BkuBaHocTi (3B).

HuHi pospiaHsIoT Kinbka BapiaHTis nepeaonepauiinHoro
XiMiETEpaneBTUYHOrO NiKyBaHHS 3 HAVBULLIOK JOKA30BO0
6asoto: pokcopybiunH + umknodocamig i naknitakcern,
Jouetakcen + umknodocdamia, gouetakcen + kapbonna-
TWH + TpacTy3ymab (kombiHaLlist ximieTepanii Ta TapreTHoi
Tepanii) [9-12]. HesBaxatoun Ha HasABHICTb Kinbkox Bapi-
aHTiB XiMi€TEpaneBTUYHOMO NiKyBaHHS, AUCKyTabenbHUM
3aMNLLAETLCS NUTAHHS OO0 BU3HAYEHHS CXEMU XiMiETe-
panii Ans KOXXHOro KOHKPETHOTO navieHTa.
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OpwuriHaAbHiI AOCAIAXKEHHS

Tabnuus 1. OcHosHi kpuTepii RECIST1.1

[MoBHa Bianosiak, CR 3HUKHEHHS BCiX 0CepeKiB 3aXBOPIOBAHHS.

YacTtkosa Bignosiap, 3MeHLLEHHS CyMU MakcumanbHux aiameTpi Ha 30 % i Ginblue
PR nopiBHsHO 3 «baseline» (BU3HaYeHHs Nepes noyYaTkom Tepanii).

MeTa po6otu

BusHaumtn edekTuBHICTb NepegonepauinHoro nikyBaHHS
MICLIEBOMOLLMPEHOTO PaKy MOMOYHOI 3251031 JIIOMiHANBHOTO
TNy B y naujieHToKk 3a cxemoto ximieTepanii gokcopy6i-

: Crabini3aLlis 3axBOptoBaHHS,  3MEHLLEHHS CyMU MakcumanbHux aiametpis 4o 30 % Big baseline
+ il
LMK + uyknocpocchamin, SD abo 36inbLUEeHHS CyMU MakcuManbHix Aiametpis Ao 20 %

MOPIBHSIHO 3 HAIMEHLLOK CyMOto MakcumanbHux Aiametpis (Nadir).

36inbleHHs cymun aiameTpis Ha 20 % (5 Mm) i GinbLue
MOPIBHSIHO 3 HAIMEHLLOK CyMOto MakcumanbHux Aiametpis (Nadir),

lMporpecisi 3aXxBOpIOBaHHS,

Marepiaau i meToAN AOCAIAKEHHSA PD

[ocnimkeHHs 3gificHnn Ha KniHivHin 6asi kadeapy OHKO-
norii Ta OHKOXipyprii 3anopi3bKOro AepxxaBHOro MEANYHOTO
YHIBEPCUTETY — B MEIM4HOMY LieHTpi TOB «OHKOITAN®».
[ocnimxeHHs BUKOHaNM BignoBIAHO A0 NPUHLMMIB [enbCiH-
CbKOi Aeknapadii.

3aranbHa KinbKiCTb NaLiEHTOK, SKWX 3any4yunu B
pocnigkenHs, — 30. XBopum Ha PM3 ntomiHansHoro B
TMNY NPU3HAYMNN HEOa tOBaHTHY XiMieTepanito 3rigHoO 3i
craHgaptamm NCCN 3a cxemoto gokcopy6iumH 60 mr/m?
+ yknocpocdamig 600 Mr/m? BHYTPILLIHLOBEHHO KparnemnsHO
3 iHTepBanom Mix umknamu 14 gHiB, CymapHa KinbkicTb
uuknis — 4 (cxema AC).

Kpwuepii 3anyyeHHs nauieHTiB y gocnimkeHHs — PM3 |-
Il cTagin, niomiHanbHWA TUN B 3aXBOPtOBaHHS MOMOYHOT
3ano3u, BiACYTHICTb MONepeaHLOro XiMieTepaneBTUYHOro
NiKyBaHHS, 3aranbHuiA CTaH 3a knacudikauieto CxigHoi
o6’egHaHoi rpynu oHkonoris (ECOG) <1. KpuTepii Bu-
knoyeHHst — IV ctagis PM3, nosntveHuin HER2 cratyc
(HER2++, HER2+++), niomiHanbHuin Tun A PM3, Tpuui
HeraTvaHUM PM3.

[ins BU3HaYeHHS KNiHIYHOI epeKTUBHOCTI Teparnii BUKO-
PUCTOBYBanM CUCTEMY OLHIOBAHHS BiNOBiai NyXMMHK Ha
nikyBanHst RECIST 1.1 [13].

Kputepiem etekTMBHOCTI NikyBaHHA BBaxanu OT-
pUMaHHs KniHiYHOT nosHoI Bignosigi (clinical complete
response — cCR) nyxnmHu Ha nepegonepaLiiiHy ximiete-
panito, a TakoX pe3ynbTaT NaToricToNnoriyHoro nicnsonepa-
LiiHOrO [OCTiZKEeHHs MyxnuHHOro matepiany (pathologic
complete response — pCR). Kputepii RECIST 1.1 HaBeeHo
B mabnuui 1. Peaynsrat natomopdhornoriyHoi Bignosiai nyx-
NMHW Ha NiKyBaHHS! OLLIHIOBAmNW, BUKOPUCTOBYIOYM CUCTEMY
Miller—Payne (mabn. 2) [14].

Pe3yAbTati

Cepeppin Bik navjeHTok ctaHoBwB 51 pik (51,66 poky). Ce-
pen 30 xBopux Ha PM3 |-l cTagiji nomiHansHoro B Tuny
noBHy BianoBiab (CCR) Ha ximieTepaneBTUYHE NiKyBaHHs
3adikcyBanm y 9 nauientok (30,0 %), yactkoBy BianoBiab
(cPR)—y 17 (56,6 %), cTabinisaLito 3axoptoBaHHs (cSD)
-y 4 (13,4 %) xiHok 3a kputepismn RECIST 1.1.

[icns naToricToNoriyHoro AOCAIMKEHHs onepaLiiHoro
matepiany cepes 30 nauieHToK i3 pagukanbHO BUKOHAHOK
onepaLieto (MacTekTomis abo pagmkanbHa pe3ekLis Monoy-
Hoi 3anoau), pCR otpumanmny 7 (21,0 %), 4acTkosy BianoBiab
(PPR) —y 14 (46,6 %), cTabinisauito 3axBoptoBaHHs (pSD)
abo MiHiMarnbHy BignoBiAb Ha XiMieTepanito (MiHiMansHWUA
TepanesTN4HuIA natomopdo3) Busisinmn y 9 (32,4 %) XxBopux.

06roBopeHHsA

3a unHHuMun craHgaptamu NCCN, nepegonepaliiiHe ximie-
TepanesTNYHe NiKyBaHHS MICLIEBOMOLLMPEHOTO paKy MOIOY-

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

nosiBa HOBMX BOTHULL,.

CR: complete response; PR: partial response; SD: stable disease; PD: progression disease.

Tabnuus 2. OujiHoBaHHS NaToMopOnorivyHOI BiANOBIAI MyXMNMHM Ha NiKyBaHHS

3a Miller-Payne

| cTyniHb HesHauHi 3MiHW OKpEMWX MYXIMHHUX KNITUH €3 3MEHLLEHHS! KiNbKOCTI.

Il cTyniHb HesHauyHe 3MEHLLEHHS KinbKOCTi MYXMMHHWX KMITWH, OCHOBHWIA KNITUHHWIA
KOMMOHEHT MYXMWH 3anuLIaeTbCs.

Il cTyniHb 3MEHLLEHHS KiNbKOCTi MyXmMHHIX KNiTH 80 90 %.

IV cTyniHb Ha Tni BUpaxeHoi perpecii nyxnuHu TpannsoTbCs MOOAVHOKI MYXIMHHI KIITUHW.

V cTyniHb TTyXMMHHWX KNITUH HEMae.

HOI 3ano3u MioMiHarnbHoro Tuny B HeobxigHo npusHavaT B
GinbLUoCTi BUNaakiB 3axBoptoBaHHs [9]. MepenonepaLiiiHe
nikyBaHHA Ta BiANOBiAb NYXMWMHW HA HBOTO — HANBAXIUBI-
Wi chakTopy, LIO BMANMBAIOTb HA BU3HAYEHHS! HACTYMHOI
TaKTUKV BeZeHHsl nauieHTiB, 6e3peumamBHy Ta 3aranbHy
BIKMBAHICTb, SKICTb XWUTTS nauieHTis [15-17].

3a pesynsratamu gocnimkeHHs B. Fisher et al., ximie-
Tepanis nepep onepavieto 4ae 3MOry 3MEeHLLUTY po3Mipy
MyXJIMHKW Ta BUKOHATK opraHosbepiranbHe XipypriyHe
BTPYYaHHS Ha MOJOYHIN 3an03i (CekToparbHy pesekLito),
ke Ma€ BidyanbHO KOCMETUYHY Ta NCUXOIIONiYHy Nepesa-
ry Hag macrtektomieto [18]. Ha kopucTb Heoap toBaHTHOI
XimieTepanii CBigYMTb TaKOX CXBaneHHs YnpaeniHHAM 3
npogoBonbcTea i Meaukamentis CLUA (FDA — Food and
Drug Administration) B 2013 pouj, a Takox pesynsratu
6araTboX KMiHIYHMX OOCTIMKEHb, Ae BKa3ylTb Ha HEe0b-
XiAHICTb NpU3HaYeHHs nepefonepauinyoi Ximietepanii
PM3 gnsa pocarHenHs pCR sk mapkepa 3afoBinbHOMO
MPOrHO3y MICNs HACTYMHOTO XipYPriYHOTO NiKyBaHHS LibOro
3axeoptoBaHHs [19-22].

XimieTepaneBTUYHe NiKyBaHHS Ha OCHOBI aHTpauu-
KniHiB (gokcopybiumH + umknodocdamia, AC) — ogHa 3i
CXeM, Ky Hal4acTiLLe BUKOPUCTOBYIOTb SIK HEOa/ t0BaHTHY
Tepanito PM3. Tak, y gocnimpxenni Harry D. Bear et al.
BUSIBIMEHO, LLO Npu3HadYeHHst came cxemm AC sk Heoag 'to-
BaHTHOI Tepanii 4ae 3mMory 4oCArTM 06’eKTUBHOI BignoBiai
Ha nikysaHHs maiixe B 85,0 % BuNaakiB 3axBOPtOBaHHS
[23]. Ha pouinbHicTb BUKOPUCTaHHS came LOKCopyOiLHy
Ta umknodocdamigy sk nepegonepawinHoro nikyBaHHs
BkasytoTb Gunter von Minckwitz et al., koTpi npoaHaniay-
BasM pesynbsrati 7 paHAoMi30BaHWX KNiHIYHUX AOCRIKEHb
i BUSIBUINM CTATUCTUYHO 3HauyLly kopensuito pCR i BPB
npw nomiHansHomy B Tuni PM3 y pasi Heoaa toBaHTHOTO
nikyBaHHs 3a cxemoto AC [24].

Kpim cxemun AC, gk nepeponepaldiiiHe niKyBaHHs
TakoX BMKOPUCTOBYIOTb KOMOBiHaLii Takux npenaparis:
enipybiuuH, gouetakcen, 5-pnyopypaumn (5-®Y) i me-
ToTpekcat. 3a pesynsratamu gocnimxeHHs Jose Bines
et al., npusHayeHHsa cxemu ximietepanii T-FAC y 58
nauieHToK (3 LMK BBEAEHHS AOLETaKCeny 3 HaCTyNHUM
BBeeHHsIM 5-OY, nokcopybiumny, umuknodocdamigy
npotsrom 3 uuknie) Ta FAC-T y 60 nauieHTok (3 umknm
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BBedeHHs 5-®Y, gokcopybiunHy, umknodocdamigy i3
[0faBaHHAM Hafani foueTakceny npoTaroM 3 LMKIiB)
Aano amory focsarmn pCR nuwe B 4 (7 %) xsopux npu
T-FAC iB 2 (3 %) xiHok npu FAC-T [25]. 3a pesynbratamm
JocnimkeHHs 913 nauieHToK i3 rOpMOHMO3UTUBHUM MiC-
uesonowmpeHum PM3 (GEPARDUO ftrial), npusHaveHHs
AK nepegonepauinioro nikyBaHHa cxemu ximietepanii
JokcopybiunH + gouetakcen 4 uuknm abo cxemn JOKCO-
py6iLmH + umknodocdamis 4 Lnknv 3 sofaBaHHAM Hapani
JoueTakceny Takox 4 umknu gano 3mory focartm pCR y
63 (14,3 %) xiHok i 31 (7,0 %) xBOpMX BIAMOBIAHO 3a CXxe-
mamu [26]. DocnigHukn W. Wu et al. BuB4anm kombiHauito
npenaparis 5-0Y, enipybiunH i umknodocamia (FEC)
Mp¥ rOPMOHMO3UTUBHOMY MOTEHLIIAHO pe3ekTabensHoMy
PM3. 3a pesynbratamu ixHboro gocnigkeHHs, pCR He
LocarHyTo B3arasi B rpyni 20 nawjieHToK, ski oTpuMyBasnm
nikyBaHHs 3a cxemoto ximietepanii FEC [27].

3a pesynsratamu HaLLOro AOCHIMKEHHS, KIIHIYHO Yac-
ToTa 06’ekTMBHOI BignoBigi (CPR + cCR) Ha ximieTepanito
3a CXeMoK [okcopybiumH + uuknododamin ctaHoBuna
86,6 %, natorictonoriyHa Yactota 00’eKTUBHOI BiaMoBiai
(PPR + pCR) - 67,6 %. MporHoctuunmin dhaktop pCR sk
pesyneraT nepegonepauiiHoro fikyBaHHS oTpuManu B 7
(21,0 %) nauienTok i3 30. Taki aaHi 36iratoTbes 3 pe3ynbra-
TaMK iHLWUX MKHAPOAHWX AOCHiMKeHb.

Omxe, Heoap'toBaHTHa XiMieTepanisi Ha OCHOBI aHTpa-
LMKITIHIB — OfiHa 3 OCHOBHUX OnNUii nikyBaHHs PM3 [-lI
CcTagin i mae 6e3nocepenHiit BNMB Ha pPe3ynsTaTi Komm-
NEeKCHOI Tepanii Lboro 3axBoptoBaHHsl. HesBaxatoun Ha
iCTOTHI [OCATHEHHS B nepeaonepauiiHoMy niKyBaHHi
PM3, He gocnimkeHUMU 3anuLIaTbCst NMUTaHHS LLOAO
npu3HayYeHHs iHaVBioyani3oBaHoi cxeMu Ximietepanii 4ns
KOHKPETHOrO NavieHTa.

BucHoOBKHM

1. HuHi cxemy ximietepanii AC npuaHadaroTb YacTille 3a
iHLLi koMGiHaLlii npenaparis sk nepeaonepaLliiHe NikyBaHHs
XBOpMX Ha PM3.

2. Po30iKHICTb pe3ynbTaTiB KIiHIYHOro Ta maToricTorno-
riYHOrO OLjiHIOBAHHS NiKyBaHHS MicLieBonoLumpeHoro PM3 i
crabinisauis 3axBoptoBaHHA Micns nepegonepauinHoro
niKyBaHHS CBifYaThb NPO HasBHICTb (PaKTOpIB XimMiepesunc-
TEHTHOCTI, LU0 BNAMBaOTb Ha EPEKTUBHICTE Heoas toBaHT-
HOI XimieTepanil.

3. Metog BMGOpY cxemu XimieTepaneBTUYHOTO MiKy-
BaHHS Ha OCHOBI JaHMX NPO (haKTOpK XiMIEPE3NCTEHTHOCTI
MOTEHLIIIHO MOXe NOKpaLLMTV ePEKTUBHICTL Nepeaonepa-
LiiiHOT Tepanii Ta HACTYNHY BUXMBAHICTb, @ OTXe NoTpebye
[ETanbHiILLOTO BUBYEHHS.

MepcnekTnBM noganbLLMX AOCHAXEHb NONSAralTh
Yy BU3HAY€eHHi (hakTopie abo MapKepiB XiMiEPE3NCTEHTHOCTI,
LLO BNMBAKOTH Ha eDEKTUBHICTb XimMieTepanii Ta BUxvBa-
HICTb XBOPMX i3 MICLIEBOMOLLIMPEHIM 3r0SKICHAM MPOLIECOM
MOII04HOI 3aM03u NtoMiHarnbHoro B Tuny.
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Aim. To examine the characteristics of immunohistochemical expression of inducible nitric oxide synthase and estrogen receptors
alpha in patients with keratoderma climactericum compared to postmenopausal women with clinically intact skin, to reveal possible
correlation between these markers’ expression levels and pathomorphogenesis of menopausal keratoderma.

Materials and methods. The pathomorphological and immunohistochemical analysis was performed on the biopsy material of
22 patients with keratoderma climactericum, who constituted the study group, and on the autopsy material from 32 women in a
postmenopausal period without any signs of climacteric keratoderma, who were considered as a control group.

Results. Asignificant difference was found in the area and intensity of inducible nitric oxide synthase expression between the study
group diagnosed with keratoderma climactericum and the control group with unaffected skin, with increasing expression parameters
among patients with keratoderma. A significant difference was also observed in the area and intensity of estrogen receptors alpha
expression between the study and the control group, this time with increasing expression parameters among the control group.

Conclusions. Patients with keratoderma climactericum demonstrate statistically significantly higher levels of nuclear and cyto-
plasmatic expression of inducible nitric oxide synthase in epidermal and dermal cells than individuals from the control group, which
may indicate acute inflammation as a part of climacteric keratoderma pathogenesis. The area and intensity of estrogen receptors
alpha expression in material from patients diagnosed with menopausal keratoderma are lower than in the material from the control
group, which demonstrates a correlation between estrogen-deficient state in postmenopausal period and the development of skin
changes in women with keratoderma climactericum.

ImyHoricToxiMiuHa XxapaKTepucTUKa ekcnpecii iHAyLM6eAbHOI CUHTa3K OKCHAY a30Ty
Ta aAbda-peLenTopiB ecTporeHy B NaLieHTIB i3 KAIMaKTepUUuHOIO KepaToaepmieto

I. I. Makypina, C. |. Teptuwwnui, B. I. Croctoka, 0. B. BepetenbHuk, 0. K. CuHax

MeTa po60oTH — BUB4MTM OCOBNMBOCTI iIMYHOTICTOXIMIYHOI eKCNpecii iHayLMOEenbHOT CHTa3n oKeuay a3oTy Ta peLenTopiB ecTpo-
reHy anba B NaLjeHTIB i3 KNIMaKTEPUYHOI KepaToAepMIEt0 MOPIBHAHO 3 XKiHKamu B MOCTMEHOMNAy3i 3 KNiHIYHO IHTaKTHOIO LLKIPOHO,
BUSIBATW MOXIIMBY KOpensiLiito Mix piBHAMY ekcnpecii Lmx MapKepis i naToMopdoreHe30M MeHonay3anbHoi KepaTogepMii.

Marepianu Ta meToaw. MatomopdonorivHuiA Ta iMyHOrCTOXiMiYHWA aHani3 3ailicHnnn Ha BionciliHomy mMatepiani 22 nauieHToK i3
KniMaKTepUYHOLO KepaToaepMieto (fpyna AOCHIMKEHHS) Ta Ha ayTONCiltHOMY MaTepiani 32 XiHoK y MoCTMeHonay3anbHoMy nepiofi
6e3 03HaK kniMakTepu4Hoi kepatogepmii (KOHTpOMbHa rpyna).

Pesynkrati. Busisunv 3HadyLLy pisHULLO 3a NNOLLEHO Ta iIHTEHCUBHICTIO ekcnpecii iHayLmbenbHOi CUHTa3n oKcuay asoTy MixX rpy-
MO0 AOCTIMKEHHS (3 AiarHO30M KIiMakTepuyHa kepaToaepMisi) Ta KOHTPOSBHOKO PYNO0 (3 HEYPAXKEHOH LLIKIPOHO) 3i 30iNbLUEHHAM
napameTpiB ekcnpecii B NaLlieHTIB i3 kepatoaepMmieto. CyTTEBY Pi3HNLIO TaKOX BU3HAYMIN 3a MIIOLLEIO Ta IHTEHCUBHICTIO ekcnpecii
peLenTopiB eCTporeHy anba Mix rpynor AOCTIZKEHHS Ta KOHTPOIBHOK 3 NIABULLEHHSM NapaMeTpiB ekcrpecii B npenaparax
Bif, 06CTexXeHnx Be3 03Hak KrniMaKTepUYHOI KepaToaepMii.

BucHoBKM. Y nawieHTiB i3 KNiMakTepuyHOI0 kepaToaepMieto BUSIBUNM CTaTUCTUYHO BiPOTiAHO BULL PIBHI SAEPHOI Ta LTonnasma-
TUYHOI eKCnpecii iHayLMbenbHOT CUHTa3n OKCuay a30Ty B eniaepManbHiX | AepManbHUX KNiTUHAX, HX B OCI6 KOHTPOMbHOI rpynu.
Lle Moxe BkasyBaTW Ha 3ananeHHs Sk 4acTWUHY naTtoreHesy KniMakTepuyHol kepatoaepmii. Mnowa 1 iHTEHCUBHICTL ekcnpecii
peLenTopiB eCTPOreHy anbda B LUKIpi NALEHTOK i3 MeHoMNay3anbHO0 KepaToaepMieto MeHLLI, Hix B 0CID KOHTPOMbBHOI rpynu; Le
nokasye KopensiLito M eCTporeH-AeilMTHAM CTaHOM Y NOCTMEHOMAY3i Ta PO3BUTKOM LLKIPHWX 3MiH Y XKIHOK i3 KNiMakTepu4Ho0
KepaTodepMieto.

Keratoderma climactericum (KC) is a term, firstly proposed
by Haxthausen in 1934, who described a condition de-
veloping in postmenopausal women with appearance of
non-pruritic circumscribed hyperkeratosis of the palms and
soles. Haxthausen’s disease is one of the most common
forms of acquired palmoplantar keratoderma, which occurs

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

in 10-15 % of females in the climacteric period, often in
pressure and abrasion sites, and is associated with hyper-
tension and obesity [1].

Clinical manifestation of this dermatosis is presented by
hyperkeratotic papules with clear margins, which do not rise
above the skin surface and tend to coalesce into plaques
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with appearance of skin fissures, localized on palms and
soles exclusively. Hyperkeratotic lesions on the plantar
surfaces are usually larger, than on the palmar surface, and
gradual development of deep, sometimes even bleeding
fissuring, may cause painful walking. The disease is prone
to progression with the growth of lesion areas, loss of edges’
clarity, increase in degree of infiltration and a number and
depth of fissures [2].

Histological examination of the skin in patients with
KC usually observes the following changes: a thickening
of the epidermis, moderate acanthosis, pronounced hyper-
keratosis, in some cases — small focal parakeratosis and
spongiosis, moderate papillomatosis, edema and slight,
predominantly perivascular lymphohistiocytic infiltration
of derma [3,4].

Estrogen deficiency is considered to be the major
reason of KC development. Estradiol levels rapidly decline
after menopause, which adversely affects many cellular
and homeostatic skin mechanisms, as well as other sig-
nificant physiological functions. The changes include loss
of collagen and elastin, decrease in vascularity, resulting
in cellular and extracellular degradation which leads to
dryness, wrinkles, atrophy, impaired barrier function and
decreased antioxidant capacity of skin [5].

Two estrogen receptors (ERs), aand B, are the predomi-
nant transducers of estrogenic signals in the skin. Their rela-
tive expression levels start to decrease as women enter an
estrogen-deficient state after menopause, however, the role
of this decline as well as of estrogen deficiency in general in
the development of KC is still not completely identified [6].

The inflammatory component of KC pathogenesis,
manifested by lymphohistiocytic dermal infiltration, observed
in histological examinations of patients with KC, requires
thorough assessment in order to understand the nature
of this disorder. Inducible nitric oxide synthase (iNOS) is
the enzyme, involved in a formation of nitric oxide (NO),
which can be expressed by immune (macrophages,
neutrophils, monocytes) as well as by non-immune (fibro-
blasts, keratinocytes) cells. INOS can be strongly induced
by proinflammatory stimuli, and thus be an indicator of
inflammation. A large amount of NO, produced by iNOS is
toxic, and may cause oxidative damage, nitrosative stress
and apoptosis, contributing to the subsequent pathological
skin changes [7,8].

The pathogenesis of KC still remains insufficiently
researched as well as the role of INOS expression and
the mechanisms of estrogen deficiency effects on skin in
postmenopausal women.

Aim

To examine the characteristics of immunohistochemical
expression of INOS and ERa in patients with KC compared
to postmenopausal women with clinically intact skin in order

to reveal possible correlation between these markers’ ex-
pression levels and pathomorphogenesis of KC.

Materials and methods

The pathomorphological and immunohistochemical analysis
was performed on the biopsy material of 22 patients with
KC. The study group consisted of 22 women aged 46-60
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years, in a climacteric period, who were diagnosed with KC.
The autopsy material from 32 women aged 4660 years, in
a postmenopausal period without any signs of KC, obtained
during surgical dermatology interventions, was used as a
control group.

Biopsy and autopsy material of the skin was fixed in
neutral 10 % buffered formalin (pH 7.0) for 24 hours, then
the standard method of paraffin section preparation of 4
um thick was used for further histological and immunohis-
tochemical examination (IHC analysis).

Microscopy of skin samples of the study and control
groups was evaluated using histological staining with he-
matoxylin and eosin.

IHC analysis using monoclonal and polyclonal anti-
bodies were performed on serial paraffin sections placed
on adhesive slides “SUPER FROST PLUS” by “DAKO”
company (Denmark). Deparaffinization and rehydration
with simultaneous high-temperature unmasking of antigens
were performed by heating in a RT module using Dewax &
HIER buffer H by “Thermo Fisher Scientific’, USA (pH = 9.0),
endogenous peroxidase activity was inhibited with 3 % H,0,
solution. Incubation with primary antibodies was performed
according to the instructions of the manufacturers, visualiza-
tion of the IHC reaction was performed using the detection
system UltraVision Quanto HRP + DAB System (“Thermo
Fisher Scientific’, USA). The sections were stained with
Mayer’s hematoxylin and sealed in Canada balsam.

Polyclonal antibody Rb a-Hu iNOS kit (“Thermo Fisher
Scientific’, USA) was used to identify enzyme that catalyzes
the formation of NO in epitheliocytes.

Immunohistochemical reactivity for INOS was defined
as the proportion score multiplied by the intensity score.
The proportion score was defined as 0 — <5 %; 1 —6-25 %;
2 — 26-75 %; or 3 — >76 % positive cells. The staining
intensity score was defined as 0 — negative; 1 — weak;
2 — moderate; 3 — strong. The total score ranged from 0
to 9. The immunoreactivity scores were used to classify
the samples into one of the following three groups based
on the final score: negative immunoreactivity, defined as a
total score of 0; low expression, defined as a total score of
1-3; moderate expression, defined as a total score of 4-6;
and high expression, defined as a total score of >6.

To determine estrogen-dependent cells and their
localization, a monoclonal antibody Mo a-Hu Estrogen
Receptor-Alpha, Clone SP1 kit (“Thermo Fisher Scientific”,
USA) was used.

Semi-quantitative analysis was performed following
the Allred morphological scoring system for estrogen recep-
tors (Er). In the Allred scoring system, cells are assigned
a score from 0 to 5 depending on the proportion of stained
cells (Proportion Score [PS]): 0 — no cells are Er positive,
1 —<1 % cells are Er positive, 2 — 1-10 % of cells are Er
positive, 3 — 11-33 % of cells are Er positive, 4 — 34-66 %
of cells are Er positive, 5 — 67-100 % of cells are Er pos-
itive, and a score from 0 to 3 is assigned depending on
the intensity of staining (Intensity Score [IS]): 0 — negative
expression, 1 —weak expression, 2 —moderate expression
and 3 - strong expression.

Microphotographs of histological and IHC skin samples
of the study and control groups were recorded in an Axioplan
2 microscope (“Carl Zeiss”, Germany) using a digital camera
Camedia C5060WZ Olympus (Japan).
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Statistical processing of the results was performed
on a personal computer in the program Statistica®
for Windows 13.0 (StatSoft Inc., USA, license No.
JPZ8041382130ARCN10-J). The hypothesis of the distribu-
tion normality for the studied indicators was tested using
the Shapiro-Wilk test. Data with a different from normal dis-
tribution were presented using the median and interquartile
range of Me (Q1; Q3), and the data obtained in the study
and control groups were compared using the nonparametric
Mann-Whitney U test for two independent groups. For all
types of analysis, differences were considered significant
ata P level <0.05.

Results

Pathohistological examination of skin biopsies of patients
with menopausal keratoderma showed signs of diffuse
acanthosis, mainly of the spinous layer of the epidermis,
with the presence of single eosinophilic apoptotic Civatte
bodies and morphological manifestations of severe hyper-
keratosis (Fig. 7).

Inisolated cases, there were weak signs of epitheliocyte
spongiosis, local parakeratosis of the stratum corneum
with the preservation of nuclei in single keratinocytes.
Signs of balloon degeneration of single epitheliocytes were
detected in the cells of the basal and spinous layers, and
single microvesicular lipid inclusions were visualized in
the cytoplasm of the cells in the spinous and granular layers.
Examination of the papillary dermis revealed signs of weak
interstitial edema and the presence, mainly perivascularly,
of foci with moderate lympho-macrophage inflammatory
infiltration (Fig. 2).

IHC analysis with monoclonal antibodies to INOS among
patients with keratoderma revealed moderate intensity of nu-
clear expression, mainly of nucleoplasmic type, with an area
of 35.02 (28.04; 41.32) %. The highest expression of INOS
was associated with the nuclear membranes of epitheliocytes
inthe basal and parabasal layers of the epidermis with a grad-
ual decrease in the number of immunopositive nuclei in cells
in the spinous and granular layers of the epidermis (Fig. 3). At
the same time, cytoplasmic expression of INOS was observed
in epitheliocytes, the degree and intensity of which varied
considerably among patients of this clinical group.

A study of the dermal complex showed that in the pa-
pillary layer of the dermis, INOS expression was observed
among vascular endothelial cells and foci of immunocom-
petent cells.

Cytoplasmic expression of iINOS in the epidermis of
clinically unaltered skin in the vast majority of cases was
negative or was detected only in single apical cells within
the spinous layer of the epidermis (Fig. 4).

When comparing the results of INOS expression among
the control group, a mild intensity of nuclear expression
was observed in the cells within the spinous and granular
layers, mainly of the nuclear type, the area of which was
23.84 (15.00; 28.00) %.

In the study group of patients with keratoderma and
clinically unaffected epidermis, via the statistical analysis
of the data using the Mann-Whitney U-test, a significant
difference was found between the area and intensity of
iINOS expression (U = 22.000; P < 0.05) with increasing
expression parameters among patients with keratoderma.
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IHC analysis of epitheliocytes to estrogen alpha-recep-
tors (ERa) in the group of patients with keratoderma in all
cases had a negative expression, low intensity of nuclear
expression was observed in single cambial cells of the se-
baceous glands, the area of which was 4.61 (3.15; 6.35)
%; among the glandulocytes of the excretory and terminal
ducts of the sweat glands and among the cells of the hair
follicles, the expression of ERa was also absent (Fig. 5).

The area of ERa expression among the control group
was 11.62 (9.65; 13.06) %, the morphogenesis of immu-
nohistochemical changes was mainly localized only in
the nuclei of cells in the basal layer of the epidermis (Fig. 6).

During examination of the dermal complex, nuclear
expression of ERa among the cambial cells of the se-
baceous glands, in single differentiating sebocytes and
dermal fibroblasts was observed, immunopositive reaction
was revealed in the glandulocytes of the excretory ducts
of the sweat glands. During microscopy of hair follicles at
different levels of section, immunopositive coloring of ERa
was observed only in cells of the infundibular zone of a hair
papilla and among basal cells of a hair bulb (Fig. 7).

Decreased number of a-estrogen receptors among
the pilosebaceous skin complex did not exclude secretory
dysfunction of sebaceous and sweat glands and caused
changes in protein and lipid metabolism of the skin, which
was manifested in the balloon degeneration of keratinocytes
and the appearance of lipid vacuoles in the cytoplasm of
single epitheliocytes, which was not observed in the control
group.

Statistical analysis using the Mann-Whitney U-test, in
the material of the study group of patients with keratoderma
and clinically unaffected epidermis found a significant dif-
ference between the area and intensity of ERa expression
(U=1.000; P <0.05) with increasing expression parameters
among the control group.

Discussion

The study of INOS expression in the skin in an animal ex-
periment several decades ago proved that as a very mobile
and indicative substance. Thus, in the study of injured skin
of mice, the expression of INOS and eNOS was determined
both in and around the skin lesion and subsequently in granu-
lation tissues, which may serve as a marker of inflammatory
activity and duration of the lesion [9]. At the same time, it was
noted that with the skin aging, age-related changes were
accompanied by a decrease in L-arginine, a substrate for
NO synthesis, and a decrease in INOS expression, which
reduced the bioavailability of L-arginine [10].

In practical medicine, the study of INOS was conduct-
ed in non-inflammatory and inflammatory dermatoses.
Thus, in melasma, there was a direct correlation between
the increase in INOS expression in the affected areas of
the skin and the degree of activity in the disease clinical
manifestation [11]. Examination of patients with psoriasis
and concomitant hypertension showed an increase in iNOS
expression in psoriatic plaques, which was accompanied by
marked structural changes in the skin and was associated
with systemic disorders of NO metabolism [12].

Recent studies on the role of INOS in patients with me-
lanoma suggested that elevated levels of its expression were
a negative indicator of life expectancy and duration [13].
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Fig. 1. Keratoderma, signs of severe hyperkeratosis of the integumentary epithelium (shown
by arrows). Hematoxylin and eosin staining. Mag: x200.

Fig. 2. Interstitial edema (shown by white arrow) with the formation of foci with moderate
perivascular lympho-macrophage inflammatory infiltration (shown by blue arrow),
keratoderma. Hematoxylin and eosin staining. Mag: x200.

Fig. 3. Moderate nuclear expression of nucleoplasmic type among epitheliocytes in different
layers of the epithelium (shown by arrow), keratoderma. Rb a-Hu iNOS. Mag: x400.

Fig. 4. Mild nuclear expression of the nuclear type in the epitheliocytes within the spinous
and granular layers (shown by arrow), control group. Rb a-Hu iNOS. Mag: x400.

Fig. 5. Mild intensity of nuclear expression in single cambial cells of the sebaceous glands
(shown by arrows), keratoderma. Mo a-Hu Estrogen Receptor-Alpha, Clone SP1. Mag: x400.

Fig. 6. Local mild nuclear expression among epitheliocytes of basal layer (shown by arrow),
control group. Mo a-Hu Estrogen Receptor-Alpha, Clone SP1. Mag: x200.

Fig. 7. Local, moderate nuclear expression of the nucleoplasmic type in the pilosebaceous
complex (shown by arrows), control group. Mo a-Hu Estrogen Receptor-Alpha, Clone SP1.
Mag: x200.
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iNOS expression can be induced by cytokines and other
agents in almost any cell type, which leads to a massive
production of NO. High levels of NO not only provide a cy-
totoxic effect on pathogens or tumor cells, but also damage
to healthy tissues, resulting in a subsequent cascade of
inflammatory reactions [14].

In our opinion, the increase in the area of INOS expres-
sion in epitheliocytes among patients with keratoderma is
one of the indicators of the acute phase of inflammation, as
evidenced by perivascular increase inimmunopositive lym-
phocytes and macrophages. Significantly activated synthe-
sis of abnormal forms of NOSs amid pathological process in
morphologically altered skin may play a role in the structural
changes of the skin in this group of patients and serve as
one of the diagnostic parameters of dermatosis.

The triggers and molecular mechanisms of KC devel-
opment are not fully understood, though the main factor
— estrogen deficiency in climacteric period — is considered
to underly this disorder.

Estrogens are proved to play a significant role in skin
aging, their deficiency results in decreased collagen content
and elasticity, reduced vascularity, increased wrinkling and
dryness. Estrogen effects on skin are realized through a
complex system of interactions involving estrogen receptors
alpha and beta [15,16].

Our study has shown the significant reduction in
the ERa expression level among patients with KC. We
consider this decrease in the area of a-estrogen-depend-
ent cells in the epithelial-dermal complex to be related to
the histological appearance of acanthosis signs and hyper-
keratosis in patients with keratoderma, which may indicate
imbalance between desquamation of keratinocytes and
proliferative activity of basal epidermal cells. Thus, we can
see a possible correlation between estrogen deficiency and
the development of KC.

Thus, the revealed association between decreased
levels of ERa expression in skin of patients with KC and
increased levels of INOS expression, accompanied by
histological features of inflammation in foci of damage, can
highlight one more mechanism of disease development
and subsequent search of new therapeutic strategies of
dermatosis correction.

Conclusions

1. Patients with keratoderma climactericum demon-
strate statistically significantly higher levels of nuclear and
cytoplasmatic expression of inducible nitric oxide synthase
in epidermal and dermal cells than individuals from the con-
trol group which may be an indicator of inflammation as a
part of keratoderma climactericum pathogenesis.

2. The area and intensity of estrogen receptors alpha
expression in material from the patients diagnosed with
keratoderma climactericum are lower than in the material
from the control group which demonstrates a correlation
between estrogen deficient state in postmenopausal pe-
riod and the development of skin changes in women with
climacteric keratoderma.

Future research perspectives. The obtained results
can serve as a basis for further research in the direction of
NO metabolism and the corresponding therapeutic correc-
tion of patients with menopausal keratoderma.
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0co6AMBOCTi BNAUBY €K30COM, BUAIAGHHX i3 NAa3MHU AOHOPIB

Ta 3 KOHAULLIMHOTO cepeapoBULLA Me3€eHXiMaAbHUX CTPOMAAbHUX
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F - octatouHe 3aTBEpPAXEHHS CTaTTI

[Mo3akniT1HHI APIBHOPO3MIPHI BE3WKYNM — EK30COMU — NPUBEPTAIOTH YBAry A0CHIAHVKIB K NEPCNEKTUBHUI IHCTPYMEHT peryrnioBaHHs
MiKKIITUHHOT KOMYHikaLii. TepaneBTUYHi epekTy, LOCArHYTI 38 4ONOMOTO0 BUKOPUCTAHHS Me3eHXiManbHUX CTOBOYPOBUX KIITUH
(MSC), TpaguLiiHO B MEAMLMHI BU3HAYa0Tb ik NepeBipeHy YacoM, GaraToBEKTOPHY CTpATETio MiKyBaHHS Pi3HWX NaTonorii. Tak,
OKpiM 3acTocyBaHHs 6eanocepeaHbo MSC, akTyanbHUM € AOCTIMKEHHS MPOAYKTIB X cekpeLlii.

MeTta po6oTu — BUBYMTY OCOBNMBOCTI BNMMBY EK30COM, BUAIMNEHVX i3 Na3Mu KPOBI 300POBMX LJOHOPIB i 3 KOHAMLIAHOIO cepeno-
BuLLa KynbTyByBaHHA MSC nnaueHTy, Ha napakpuHHY CEKPEeLito MOHOHYKNEapHWX KITITUH KPOBI NALLIEHTIB i3 XPOHIYHOKO CepLIEBOLD
HegocTarHicTio (XCH) in vitro.

Marepianu Ta meToau. [locnimkeHHst 0CoBnMBOCTEN NapakpUHHOI CekpeLii MOHOHYKNeapHUX KNiTUH KpoBi navjeHTiB i3 XCH 3a
BmicTom nporeiHis VEGF-A, MCP-1, ICAM-1 y cepefoBuLLj ix KyneTyBaLii 3@iicHUNM y ABOX HanNpsiMKax eKkCnepuMeHTY: Nif Aieto
€K30COM, BUZINEHNX i3 NNna3mMm KPOBi 300POBYX AOHOPIB, Ta €K30COM, LLO BUAINEHI 3 CepeouLLa KynbTueyBaHHsa MSC nnavueHTw.

Pesynitaty. [HkybaLlis MOHOHyKNeapHuX KniTuH nepudepuyHoi kposi (peripheral blood mononuclear cell, PBMC) i3 nnasmatuy-
HUMK €K30COMaMK cnpusina nigsuLLeHHto cekpevii VEGF-A y rpyni 3goposux goHopis y 2,73 pasa (p < 0,05), y naujenTis i3 XCH
— yaBivi (p £ 0,05), a Takox Mana pisHocnpsiMoBaHWiA edpekT Ha BMIcT npoteiHy ICAM-1: B rpyni aoHopiB BiH nigeuLLyBascs B 1,8
pasa (p < 0,05), a B rpyni nauiexTie i3 XCH 3meHwwyBaBscs B 1,4 pasa (p < 0,05); cekpeuis MCP-1'y rpyni AOHOPIB HEAOCTOBIPHO
3HWKyBanacs Ha 10 % Ta BiporigHoO He 3MmiHioBanacs y navieHTis. IHkybavis PBMC 3 ek3ocomamu, L0 BUAINEHI 3 KORAULIAHOTO
cepenouia MSC, He BuKknMKkana f4OCTOBIPHUX 3MiH napakpuHHoi cekpevii PBMC: y rpyni 3nopoBux 4o6poBorbLiB cnocTepiranv
3MeHLLeHHst cekpeLii VEGF-A Ha 25 %, ICAM-1 — Ha 17 %, MCP-1 — Ha 22 %; y rpyni nauieHTis i3 XCH cekpeuis uux npoTeinie
3meHLyBanacs Ha 19,7 %, 22,0 % Ta 25,0 % BignosigHo. EdekTu, Lo crnocTepirany npy iHky6aLlii MOHOHYKMeapHWX KIITUH KPoBi
3 €K30COMamu, BUZINEHUMU 3 Na3Mn KPoBi 30OPOBUX JOHOPIB i 3 KOHAWLIAHOTO cepenoBuLLa KynbstuByBaHHs MSC nnaueHTy,
[atoTb LiHHY iHchopMmaLito LLoA0 An3anHy ManbyTHIX AOCTIMKEHb Y LbOMY HanpsMi KIiTUHHOIT Gionorii.

BucHoBku. [locnimkeHHs Ha Mogeni in vitro nokasanu 0cobnvBOCTi BNAMBY €K30COM, LLO BUAINEHI 3 Na3Mu JOHOPIB | KOHAMLIAHOTO
cepenoBuLLa, Ha (yHKLOHAMbHI BNACTUBOCTI MOHOHYKIEAPHWX KMITUH NepudepruyHoI KpOBi MIOANHM.

Characteristics of the effect of exosomes isolated from donor plasma
and placenta-derived mesenchymal stromal cell-conditioned medium
on the paracrine secretion of human peripheral blood mononuclear cells

L. V. Natrus, Yu. H. Klys, D. O. Labudzynskyi, P. A. Chernovol, R. N. Khairnasov, P. F. Muzychenko, I. M. Ryzhko

Extracellular small vesicles — exosomes, attract the attention of researchers as a promising tool for regulating intercellular commu-
nication. At the same time, the therapeutic effects achieved through the use of mesenchymal stem cells (MSCs) are traditionally
considered by medicine as a time-tested, multi-vector strategy for the treatment of various pathologies. In particular, in addition to
the application of MSCs directly, it is important to study the products of their secretion.

Aim. To study characteristics of the influence of exosomes isolated from blood plasma of healthy donors and conditioned medium
of placental mesenchymal stromal cell (MSC) culture on paracrine secretion of peripheral blood mononuclear cells (PBMCs) in
patients with chronic heart failure (CHF) in vitro.

Materials and methods. The characteristics of paracrine secretion of PBMCs in patients with CHF by the content of proteins
VEGF-A, MCP-1, ICAM-1 in their culture medium were studied in two directions: under the influence of exosomes isolated from
plasma of healthy donors and exosomes isolated from placental MSC culture medium.

Results. Incubation of PBMCs with plasma exosomes increased VEGF-A secretion in the group of healthy donors by 2.73 times
(P <0.05), in patients with CHF — by 2 times (P < 0.05); but there were a multidirectional effect on the content of ICAM-1 protein:
it was 1.8 times (P < 0.05) increased in the group of donors and 1.4 times (P < 0.05) decreased in the group of CHF patients;
MCP-1 secretion was insignificantly 10 % reduced in the donor group and did not change significantly in patients. Incubation of PBMC
with exosomes isolated from MSC conditioned medium did not cause significant changes in paracrine secretion of PBMCs: there
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was a decrease in secretion of VEGF-A by 25 %, ICAM-1 by 17 %, MCP-1 by 22 % in the group of healthy volunteers; secretion
of these proteins was 19.7 %, 22.0 % and 25.0 % decreased, respectively, in the group of CHF patients. The effects observed in
the incubation of PBMCs with exosomes isolated from blood plasma of healthy donors and conditioned medium of placental MSC
culture have provided valuable information for the design of future studies in this area of cell biology.

Conclusions. Our studies have demonstrated in vitro the effects of exosomes isolated from donor plasma and conditioned medium

on the functional properties of human PBMCs.

XpoHiyHa cepuea HegocTaTHicTb (XCH) — rnobanbHa
mMeanyHa npobrnema, OCKiNbKY B OCTaHHI Kirlbka AECATUNITh
y BCbOMY CBITi NOCTIHO 3pOCTa€e MOLLMPEHICTb | 3aXBOPoBa-
HICTb Ha Lito natornorito. XCH BBaatoTb OCHOBHO MPUYMHOHO
CMepTi B NaLEHTIB 3i BCTAHOBMEHUMI CEPLIEBO-CYANHHAMM
Ta mMeTaboniyHMK 3axBoptoBaHHAMW. EdekTvBHe niky-
BaHHsl, nMpodinaktuka nornubnenHs XCH 3anuwatotbes
HEBUPILLIEHO NPOBNEMOI0, OCKINbKY CyqacHe YABMEHHS PO
PO3BUTOK CTaHY BMXOAWTb 3a MeXi MeXaHIYHOI AUCYHKLT
cucTeMu KpoBoobiry Ta BkMtouae B3aemopito baratbox na-
TOI3IONOriYHNX MexaHi3MiB (3ananenHs, eHpoTeniansHa
AMCHYHKLIS, peMOAENtoBaHHS TKAHWH, HEMPOTrOPMOHasbHa
Ta eHOOKPVHHA Nepefada cUrHanis), a TakoX 38'30K i3 Ce40-
BMAINBHO Ta HEPBOBOIO cucteMamu [1]. HebeaneuHicTb Linx
CTaHiB 3yMOBITIOE aKTyasbHICTb MOLLYKY HOBUX CTpaTeriyHuX
nigxomis 40 NiKyBaHHs.

[Mo3aKniTUHHI BE3WKYNM — eK30COMM — MPUBEPTaIOTb
yBary JOCMIAHUKIB SIK MOTYKHi 3aC00U MiXXKMITUHHOI KO-
MyHikauii. Eksocomu — nyxupui po3mipom 40-160 HM, Lo
MOXOASTb 3 EHAOCOMHMX KOMMapTMEHTIB, CKMagatoTbes
3 [BOLUApPOBOI NinigHoi MembpaHu, MICTATb PisHOMaHITHI
MoneKynsapHi komnoHeHTw, Bkrovatoun OHK, PHK, ninigun
Ta Binkwn, a TakoX MakTb 3AaTHICTL TPAHCMOPTYBATH CBIlA
BMICT, BNAMBAKOYM Ha Pi3Hi ¢hisionoriyHi Ta naTonorivHi
pyHKUIT KNiTUHK-peumnieHTa [2,3].

OcTaHHiM Yacom Tepanito Ha OCHOBI Me3eHXiMarnbHMX
cToBOypoBux kniTwH (mesenchymal stromal cells, MSC)
BBaXatoTb NEPCMNEKTUBHO CTPATErielo NPK Pi3HNX 3aXBo-
proBaHHAX. AHani3 HaykoBWX AOCMiMXeHb CBIAYNTL NPO
CMPUATAMBUIA TEpPaneBTUYHUIA BNAWB, 3yMOBIIEHWUI NPOi-
¢hepaTvBHUMM, aHTMANONTUYHUMM Ta NPOTHU3ananbHUMK
edektamn MSC npwu XpOHIYHKX 3ananbHWUX NpoLecax.
[epnani Ginblue gocnimkeHb NiATBEPMKYHOT, WO Tepane-
BTMYHI nepeBarn MSC 3ae6inbLIoro onocepeaKoByTLCA
napakpuHHUMK (PYHKLISMU, CekpeLlieto (hakTopiB pocTy,
XEMOKIHIB i LIMTOKIHIB, a He IXHiMW audepeHLiiHMMM BnacTu-
BocTaMU. Tomy JocnigHuky Bee GinbLue LikaBnsTbCs Tepa-
MEBTUYHOIO LIIHHICTIO BIOaKTUBHWX MONEKYT, OTPUMAHWX i3
MSC, ocobn1Bo no3akniTMHHUX BE3UKYN, SiKi BBaXaKOTb
KITHOYOBMMM KOMMOHEHTaMW NapakpUHHOTO edhexTy nif vac
nikyBanbHoro Bnnuey Ha ocHosi MSC [4-6]. Ony6nikoBaHo
BiZIOMOCTI, L0 ek3ocomu, oTpumaHi 3 MSC, xapaktepuay-
t0TbCS MO3UTUBHUM TEPANEBTUYHUM eHEKTOM NPU BiHOB-
NEHHI NMOLUKOMKEHMX TKaHUH Ha MOZENSX 3aXBOPHOBaHb
MeYiHKN Ta HUPOK, CepLEBO-CYANHHNX i HEBPOMOTiYHUX
3axsoptoBaHb [7,8]. Tepanis Ha ocHoBi eksocom i3 MSC
30a€TbCA HinbLL NEPCMEKTUBHOI, OCKINbKM BOHA 3 MEHLLIOK
iIMOBIPHICTIO CMIPUYMHSE PeaKLiii iMyHHOTO BiATOPTHEHHS,
6e3neyHa ang peuunieHTa, He NOPYLLYE ETUYHI acnekTw,
a oTXe i BnacTvsi Baxnuei npuknagHi nepesarm [9,10].

MeTa po6otu

BwBuMTM 0COBNMBOCTI BNNMBY €K30COM, BUZINEHMX i3 Nnas-
MU KPOBI 30OPOBMX JOHOPIB i 3 KOHAWLIINHOMO cepeaoBuLLa

ISSN 2306-4145  http://zmj.zsmu.edu.ua

KynbtuByBaHHs MSC nnaueHTu, Ha napakpyHHy CekpeLto
MOHOHYKN€apHUX KMiTUH KPOBI NALJEHTIB i3 XPOHIYHOK
CepLEeBOK HEQOCTATHICTHO in Vitro.

Marepianu i MeToAU AOCAIAKEHHA

Y DocripKeHHs in vitro 3any4unn YoroB.iki, XBOPUX Ha
XCH (XCH, n = 28), Bikom 62 poku [56-76] (44-81) (Me
[QI=QIlI] (Min-Max)). MawuieHTn Hagxoamnmu Ha NikyBaHHs
Y BiAAineHHs TepaneBTNYHOro Npodinto YHIBEpCUTETCHKOT
KniHikn HauioHanbHOro MegWyHOro yHIiBEpCUTETY iMEHI
0. O. boromonbLs, B 0CTaHHi 5 pokiB nepeHecni iHpapkT
miokapaa. CtyniHb XCH BM3Ha4anu 3rigHoO 3 KpUTepismu:
(hpakuis Bukugy nisoro wnyHouka — 40-49 % 3a gaHuMu
exokapgiorpadii, HaTpinypeTnyHuin nentug proB-tuny —
noHap 400 nr/n, piBeHb hepuTHy —MeHLue Hix 100 Mkr/ny
cvpoBaTtLi. Kputepii BUKIIOYEHHS 3 BOCTIKEHHST: HAsIBHICTb
3aXBOPIOBaHb MEYiHKY, L0 MPOrPecyoTh; PecripaTopHi
3aXBOPHOBAHHS; AiarHOCTOBAHI HUPKOBA HEAOCTATHICTD,
3r105KiCHI 3aXBOPIOBAHHS, CENTULIEMIS; CTepoigHa Tepanis,
LU0 TPUBAE; HASIBHICTb iHLIMX 3ananbHux naronorin. Kpos
ANS OCTimKeHHs Bpank nif Yac HaaXOMKEHHS B CTaLioHap
[0 noyatky nikyBaHHs.

KoHtponbHa rpyna (KI, n = 24) — no6posonbLi vo-
nosiyoi ctari (Bikom 35 pokis [24,5-43,5] (21-49) (Me;
[QI=QINI] (Min-Max)), siki 3BepHYnmMcs [0 YHIBEPCUTETCHKOT
KniHiku HauioHanbHOrO MeAWYHOro YHIBEPCUTETY iMeHI
0. O. boromonbus ans npodgornagy. 3a pesynsraramu
ornsgy, onUTYyBaHHS, BioXiMiYHOrO Ta remaTonoriyHoro
LOCIIAKEHHS KPOBi BOHM BU3HAYEHI SIK BIGHOCHO 340POBI
ocobu.

Y pocnimkeHHs 3anyvany nuLLle YonoBikiB, OCKINbKM B
nonepenHii poboTi BcTaHOBMEHa po36ixHICTb NapakpUHHOT
CekpeLlii LMTOKIHIB MOHOHYKIIEAapHUMU KIITUHaMW nepude-
PUYHOI KPOBI Nig BMIMBOM €K30COM 3anexHo Big ctari [11].
Yci y4acHuKM Haganu MMcbMOBY iH(POPMOBaHY 3rofy Ha
BUKOPWCTaHHS Giomatepiany Ans AOCHimKeHHS (MpOToKon
Ne 128 Big 23.12.2019 p. Komicii 3 Bioetnkn HMY imeHi
0. O. boromonbLg).

MOHOHYKNeapHi KNiTUHW NepudEepnUYHOi KPOBI
(peripheral blood mononuclear cell, PBMC) suginsnm 3
BEHO3HOI KpOBi MaujieHTiB Ta ocib KI, gocnimkyBanu ixHi
BMaCTVBOCTI KyrbTyparibHAM METOA0M. Ek30coMM BAZINSNM
3nna3mm aoHopie (Ek3oln) i 3 KoHAMLINHOrO CepeaoBuLLa
MSC nnauentn (Ek3o0MSC), wo HagaHe TOB «lHcTUTYT
KMITWHHOI Tepanii» 3rigHO 3 JOTOBOPOM MPO HayKoBe CriB-
pobitHuuTBO Ne 2 Big 02.04.2021 p. Micns akTmBaLii kNiTuH
Lnsixom 24 roguHHoi kynstueadi PBMC i3 ninononicaxapu-
aamu (#2630, Sigma-Aldrich, CLLA) nogasanm cycnesiio
€K30COM Ans iHky6auii npotsrom gobu.

[ocnimxeHHs napakpUHHOI CekpeLii KNiTUH 3aiNCHUNM
meToAoM |PA LNSXOM BU3HAYEHHS Bi0NOriYHNX PEYOBUH y
cepepoBuLLi kynbTuByBaHHS PBMC ycix rpyn Ha Thi iHKy-
HaLlii 3 eksocomamu Ta 6e3 BnmBY ek30coM. OLiHIOBAHHS
napakpWHHOI cekpewii 3aifncHUNM 3a piBHSMK (hakTopa
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Puc. 1. [uzaitt gocnimxerHs, wo aincHnnm y 1 cepii (A) Ta 2 cepii (b) i3 PBMC nauienTis (PAT) i3 XCH y asox rpynax CHF_1, CHF _2, a Takox 3goposux gobposonsLis (Control)

y aBox rpynax CG_1, CG_2.

PBMC: MOHOHyKneapHi kniTH1 nepudepnyHoi kpoBi, Exo_PI: eksocomu, Wwo Buginexi 3 nnasmu ocié KI; Exo_MSC: ek3ocomu, Lo BUAiNeHi 3 KoHauuiiHoro cepeaosuwa MSC

nnaveHTy; Medium (M): cepepoBuLe kynstuyBaHHs PBMC.

pocTy eHpgoTenito cyauH (vascular endothelial growth
factor, VEGF-A), monekyn kniTwHHoi agresii (inter-cellular
adhesion molecule-1, ICAM-1), xemoaTpakTaHTHOro
npoteiHy MoHowLuTiB (monocyte chemoattractant protein,
MCP-1), wo BU3Ha4eHi B CEPeaoBuLLi KyNbTUBYBaHHS
MOHOHYKMeapiB.

Y nepLuin cepii 4ocnimKeHb BUBYANM CEKPELLit0 KIiTUH
naujenTis XCH1 (n = 12) ta oci6 KI' (n = 12) nig snnveom
Ek3oln. Y gpyrin cepii, sKy 3giicHUnm nisHille, B1B4anm
cekpeLijto kniTuH nauieHTiB XCH2 (n = 13) Ta ocib K2
(n =12) nig Bnnueom Ex3oMSC.

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

[n3aiiH excneprMeHTy HaBeaeHo Ha cxemi (puc. 1).

[ns gocnimkeHHs BUKOPUCTOBYBAmNM BEHO3HY KPOB,
Lo Bpany HaTLLe y BakyyMHi Npobipky 3 aHTUKOArynsiHTOM
EDTA. Kpos possogunu (1:1) ctaHgapTHUM chocdaTHUm
6ycepom (PBS), ueHTpudyrysanu y rpagieHTi dikony
(Ficoll-Paque TM, GE Healthcare, LlBeuis) y cnissigHo-
weHHi 3:4, 400xg npotsirom 25 xB 3a Temnepatypu 18 °C.
Ocap kniTuH nicns BinbupaHHs NPOMMUBANK XONOAHUM
PBS (inbHum Big Ca*/Mg?*). KnitvHW KoxHOrO nauieHTa
kynbtusysanu B 3 M cepegosuLa Roswell Park Memorial
Institute medium — RPMI-1640 (Sigma-Aldrich), wo fo-
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noeHere 5 % FCS (Gibco® Invitrogen), 1 % newiumniHom/
ctpenTomiuyHom i 1 % L-rniotamiHom (Sigma-Aldrich) 3a
Temneparypu 37 °C, 5 % CO, [12] y nsox yaLukax IeTpi (60
mm, Thermo scientific, CLUA, #130181) npotarom 24 roauH
i3 50 Hr/mn LPS. Micns uysoro B ogHy 3 Yatwok MeTpi goaa-
Banu CyCreH3ito eKk30COM i NPOAOBXKYBanM iHkybaLliio Le
npoTsarom fobu. Baxnvea ymoBa ctaHgapTusaLlii ekcnepu-
MEHTY — NOMILLEHHS 10 KOXHOT YaLlku [eTpi 2 MiH KNiTuH.
[1nst UbOTO KiNbKICTb NEAKOLMTIB BU3HAYMNN 32 LONOMOTOH
remaTtonoriyHoro aHanisaTopa y BEHO3Hil KpoBi NaLlieHTis, B
isonboBain nonynsuii PBMC, 4onaTtkoBo ouiHWMW B kamepi
lapsieBa METOAOM BidyanbHoro obpaxyHky. [ani wnsxom
po3paxyHKy Bu3Havanu o6’eM piauHu, siKin MICTUB 2 MIH
KNiTWH, | BHOCWIIN B KOXHY YaLLKy [leTpi.

Ek3socomu (Ek3oln) Buainsnu 3 nnasmm oci6 K, sky
30Mpany Wnaxom LeHTpudyryBaHHs LinbHOI KPOBI, 3a JO-
nomoroto Habopy ans isonsuii Total Exosome (Invitrogen,
CLUA, #4484450) 3a npotokonom BupobHuka. OTpumanu
3arasbHuI Nyr ek30CoM Bif Kiflbkox JOHOPIB. 13 12 300poBuX
[OHOpIB paHAOMHO 06panu 6 4ns BUAINEHHS 3ararnbHOro
(3miLLiaHOro) eKCTPaKTy eK30COM i3 MasmMu KpoBi. 3 BEHO3-
HOI KPOBI KOXHOrO [OHOpa OTpuMyBanu 3—4 mn nnasmu,
ane Gpanu ansa ekcnepuMeHTy no 1 M Ans OTPUMaHHS
ocafly eKk30COM i HacTynHoro pecycnenayBaHHs y 500 Mkn
PBS Bydepa. 3a faHumm BpobHuKa, 3 1 mn nnasmu oT-
pumytoTb 1,5-3,0 x 102 ek3ocom. OTxe, 6 ocafiB ek30COM,
Lo MiCTURMCS Y 3 MR pO34nHY, MicTUnM ~12 x 102 ek3o-
com. [ins cTaHgapTv3aLii KinbKOCTi EK30COM CYCMEH3ito, Lo
opepxanu, possoauny PBS yagidi, B KoXHY yaLuky Metpi
BHocunv 50 MK Liei cycneHaii 3 BmicTom 1 x 10" ek3ocom.

MpUHLMN BMOINEHHS €K30COM Monsrae B TOMY, LU,
3B’A3YI04M MOEKYNM BOAM, i30MALIAHWNIA peareHT BUTICHSE
3 PO34MHY MEHLL PO34MHHI KOMMOHEHTW, 30KPEMA BE3UKYNN.
Lle nae amory ix 30MpaTt 3a LOMOMOroH) LIEHTPUAYTryBaHHS.
Micns 30 xB iHky6aLii 3 peareHTOM 3a Temnepatypu 2-8 °C
CyCMEHII0 3 EK30COMaMM OCaKYBarM LIEHTPUAYTyBaHHAM
npu 10 000xg npoTsrom 5 XB 3a KIMHaTHOI TemMnepaTtypu.
OTpvMaHuii 0cap eKk30COoM Bif Pi3HUX 300POBUX AOHOPIB
peTenbHO pecycneHaysanu y ctepunsHomy PBS Bydepi,
BHocunn 50 MKN CycreHsii ek30CoM [0 KOXHOro 3paska
kynstuBoBaHmx PBMC i 50 mkn PBS Bydepa sk HeraTvie-
HOTO KOHTPOIHO.

MSC BMpPOLLEHO 3 NNTALEHT MKOANHY KIHLEBOTO TEPMiHY
rectauji, o ofepxaHi Mig Yac kecapeBoro po3TuHY 3 iH-
¢popmoBaHoi 3roau NopoAinb BifnoBiaHo A0 MeToauku [13].
MSC nnaueHTV BUpOLLYBanu B NOXWBHOMY CEPELOBWLL,
wo mictutb alpha-MEM (HyClone, USA) 3 gogaBaHHaM
15 % FBS (HyClone, USA), 1xRPMI amino acid solution
(Sigma, USA) Ta 1xstreptomycin/penicillin (Sigma, USA) B
ymosax 5 % CO, 3a Temneparypu 37 °C. KoHauuitosaHe ce-
penoByLLe 36Mpanm Wnsxom LeHTpudyryBadHs MSC npu
400xg npotsrom 10 X8 i BinGMpaHHsIM HaKOCaA0BOI PiIAVHW.

Ek3ocomm i3 cepeposuia KynstvByBaHHa MSC nna-
ueHTn (Ex3oMSC) Buginsinn 3a gonomoroto Habopy ans
Total Exosome Isolation Reagent from cell culture media
(Invitrogen, CLUA, #4478359) 3rigHo 3 iHCTpyKLiieto BUPOG-
Huka. Habip npusHaveHuin Ans KOHLEHTpaLlii ek3ocoMm 3i
3paskiB CepenoBHLL KIITUHHUX KYMBTYP, MPMHLMN 1Aoro Aii
aHanoriyHuin 4o NonepenHLOro, Aae 3mory 3ibpaTi ex3o-
COMM SIK MEHLL PO34WHHI KOMMOHEHTU MICNS HU3bKOLLBMA-
KicHOro LieHTpudyryBaHHs. BignosigHo [o iHCTpyKuil, Ans
nosbaBneHHs cepefoBuLLa KynbTUBYBaHHS Bif Aebpucy
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Ta 3pyMHOBaHUX KNITUH JOAATKOBO LEHTpUdbyryBanm npu
2000xg npotarom 30 xB. [oTiM Jo oTpumaHoro cynep-
HaTaHTy [odaBanu peareHT Ans i30MoBaHHS EK30COM Y
CniBBIAHOLIEHHI 2:1 Ta 06epexHo nepemillyBanu. 3pasku
iHKyGyBanu npoTsroM Houi 3a Temnepatypu 2-8 °C i, oxo-
nomxytoun, uentpudyrysanu npu 10 000xg npotsrom 1
rogmnu. licns acnipauii cynepHaTaHTy 0caj, ek30CoM pecy-
cneHpgyeanu y ctepunbHomy PBS 6ydhepi Ta gogasanu go
kynstueoBaHux PBMC. 3a iHdopmatyieto Bupobruka, 3 1 mn
KynbTyparnbHoro cepenoBuLa Niii knituH HelLa 4 x 107 Ha
matpau T175y 30 mn cepeposuLa otpumytoTb 1-3 x 10
ek3ocom. 13 100 mn koHauuinHoro cepenoauia MSC ogep-
arm ocag (i3 BMmicToM ~2 x 10'2), sikuit po3unHmnm 8 1 Mn
PBS. [ns iHkybauji 3 knitHamm Bukopuctanu 50 Mkn cy-
cneHsii (~1 x 10" ek3ocom) y koxHy yaLuky MeTpi 1a 50 Mkn
PBS 6ychbepa sk HeraTuBHWI KOHTPOnb. CTaHaapTH3aLto
[0311 eK30COM 3AINCHUMM 3a AaHUMKM BUpOGHMKa Habopis
ANs i3onsuii, Lo po3paxoBaHi Ha OkpeMi cepenoBuLLa, 3Ba-
Xaroum Ha enekTBHIIA po3mip Beaukyn 30—150 HM, a Takox
3a pesynbrataMmu OrnsaoBuUX nyGnikain, ae nopiBHIOBany
Habopu Ans BUAINEHHS! €K30COM Pi3HUX BUPOBOHWMKIB [14].

BuikopwicToBytoun HaseaHi Habopy Ans BUAINEHHS eK30-
COM, PO3YMIEMO, LLIO He MOXXHa BUKITHOYaTM iIMOBIPHWI BB
peareHTiB Ha XiMiYHi Ta MexaHi4Hi BnacTUBOCTI ninigHuX
mem6paH. OfHak HaBiTb SKLLO MeMBpaHW BE3VKYN 4aCTKOBO
py’HyBanucs nig vac NinoniTMYHOro BNAMBY peakTuBIB, Ha
PBMC umHunm fgito exkaocomarnbHi 6ioakTueHi Monekynu,
L0 MICTUIINCS BCEPEOMHI LMX BE3UKYNSPHUX CTPYKTYP.
Tomy mMeToanYHMIA Migxia, Wo obpanw, BunNpaBaaHuii ans
[OCTIMKEHHS BNMNBY BMICTY €K30COM/€K30COManbHUX
Mornekyn, siki BUAINEHi 3 piHUX cepeaoBuLL,.

Cepepnosuiie kynbtuByBaHHs PBMC Bigbvpanu nicns
[B0A060BOI iHKyDaLii Ta 30epiranu 4o 3AiNCHEHHS aHanisy
3a Temnepatypy -20 °C. [ins craHgapTusallii 4oChimKeHHs
B KOXHil Npo6i B3HAYanm KOHLEHTpALi0 3ararnbHOro npo-
TeiHy Ha HaniBaBTOMaTM4HOMY GiOXiMiYHOMY aHanisaTopi
BS-3000M (Kurait), BMkopucToBytoum BioxiMiuHWi Habip Bif
Diagnosticum Zrt. (YropwwHa). PiseHb VEGF-A, ICAM-1,
MCP-1 B npobi Br3Hayanu metogom IDA, 3acTocosyroum
Habopu Elabscience (CLUA) 3a gonomoroto aHanisatopa
RT-2100C (KHP). [ins HaBegeHHa AaHuX y giarpamax
nepepaxoByBanu 3HayeHHs VEGF-A, ICAM-1, MCP-1 ans
KOXHOrO naLieHTa BignoBiaHO 10 KOHLEeHTpaLii 3aranbHoro
MpOTeiHy B 11010 3pasky.

CTaTMCTUYHWIA aHani3 JaHuX 3GiNCHUIN, 3aCTOCYBaBLUM
IBM SPSS Statistics, Bepcisa 23.0 (SPSS Inc., CLUA). Pe-
3ynbTaTy BCiX EKCMEPUMEHTIB HaBeeHi sk cepeaHe + SEM.
[ins nepeBipki1 HOPManbHOTO PO3NoAiny BUKOpUCTan TECT
LWanipo-Binka. [ins aaHux i3 HopmManbHAM po3nO4inom
CTaTUCTUYHI BIOMIHHOCTI 3a rpynamu aHanisysanu 3a fo-
nomoroto ogHocTopoHHboro ANOVA-TeCTy 3 HacTynHum
TecToM Tbioki post-hoc. [Ang HenapaMeTpuyHUX SaHuX
BWKOPUCTOBYBanM kputepiit x* Ta Kpyckana-Bonica. Big-
MIHHOCTI BBaXanu 3HadyLmmu npm p < 0,05.

Pe3yabTati

basoea cekpeuis VEGF-A y cepenoBuLLi KynbTVBYBaHHS!
PBMC naujenTiB Huxya, Hix y K[ (puc. 2), ane pisHuus
HeBiporiaHa. B nepLuiit cepii BU3Ha4MnM pisHNLtO 3a BMICTOM
thakTopa mix rpynoto nauienTiB i KI'y 31 %, y apyrii — 15 %.
BBaxaemo, BiCyTHICTb CTaTUCTUYHOI AOCTOBIPHOCTI NpK
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Puc. 2. Bwmict VEGF-A y ce-
2A nr/Mr npoTeiHy 25 nr/mMr npoTeiHy penoBmLLj KyanMByBaHH)ﬂ/ ak-

35 35 7 TUBOBAHNX MOHOHYKMEapHUX
KNITUH KpoBi Ha 6a3oBOMY piBHi
(M-) Ta nicns inky6auii (M+)
3 ek3ocomamu Eksolln (A) ta
Ek3oMSC (b).

30 A * 30 1

25 A

1: noKa3HUKM rpynu 300poBUX
20 noHopis KI'1;

2: najieHTis XCH1;

3: 3goposux foHopiB KI2;
4 4: nauiextis XCH2;

*2 BiMIHHICTb NOKa3HWKIB Y
10 1 KOXHili rpyni 6a30B0rO piBHst
Ta Micnsi BRMMBY €K30COM,
p <0,05;
#: BIAMIHHICTb NOKa3HWKIB Y
rpyni NauieHTiB i KOHTPOMbHIN,
p<0,05.

Puc. 3. Bmict ICAM-1 y ce-
3b /

3A e npoTeiHy nr/mr nporeiky PEOBULLi KyNETUBYBAHHS ak-

250 - 250 - TUBOBAHNX MOHOHYKMEapHUX
KNITUH KpOBi Ha 6a30BOMY piBHI
# (M-) Ta nicnst iHkyGauii (M+) 3
200 - '|' 200 - ek3ocomamu Ek3ollnasma (A)
2 l 7a EK30MSC (B).
150 #r 150 L2 MOKa3HMKY TPy 330POBYIX
# noHopis KI'1;
2: nauieHTisB XCH1;
1835 . 4 3: 3gopoBux JoHopiB KI2;
100 A . 100 A 4: naujienTis XCH2;
131,4 B .
 BAMIHHICTb MOKa3HWKIB Y
109,2 KOXHiiA rpyni 6a30Boro pisHs
50 1 50 3 85,1 Ta nicns BRNMBY eK30COM,
p <0,05;
#: BiIMIHHICTb NOKa3HWKIB y
| | TPyni NALiEHTIB | KOHTPONBHIN,
0 M- T M+ 1 0 M- T M+ 1 P < 0‘05
Puc. 4. Bmict MCP-1 y ce-
4A nr/mMr npoTeiHy 45 nr/mr npoteiny PEeoBULLi KynbTUBYBAHHS ak-
500 - 500 - TUBOBAHNX MOHOHYKMEapHUX
| | KNITUH KpoBi Ha 6a3oBOMY piBHi
450 1 450 (M-) Ta nicns iHkyGauii (M+) 3
400 - 400 A 3 4 ek3ocomamn Eksolnasma (A)
Ta Ek3oMSC (B).
350 + 350 -
300 4 300 4 i MOKA3HMKY TPy 340POBUX
noHopis KI'1;
250 250 - 2: naujeHTis XCH1;
390 3: 3gopoBux goHopiB KI2;
200 + 200 A 4: nauieHtiB XCH2; p < 0,05;
| | #: BiAMIHHICTb NOKa3HWKIB Y
150 150 201 TPyni NALIEHTIB | KOHTPOMBHIN,
100 4 100 - p<0,05.
50 A 50 A
0 + T 1 0 - T 1
M- M+

MOPIBHSHHI B MeXax OfHIel cepii ekcrnepuMeHTy MOXHa
MOSICHUTI HEBEMMKOO KiMbKICTHO 3paskiB Anst AOCHimKEHHS
Ta iCTOTHOO iHAMBIZYanbHOKO BapiaLlietd MOKa3HMKIB.
IHky6aLis PBMC 3 ek3ocomamu Ek3oln (puc. 2A) npu-
3BOAMNA A0 CYTTEBOTO 3pocTaHHs piBHa VEGF-A: y KI — B
2,73 pa3a (p <0,05), y naujenTis i3 XCH — ygivi (p < 0,05).
IHky6aLis knitvH 3 exk3ocomamu Ek3oMSC (puc. 25) He
cnpuumnHsna ictoTHi amin VEGF-A, ane cnpusina Hego-
CTOBipHOMY 3HIDkeHHIo BMicTy VEGF-A B ycix rpynax: B KI'
—Ha 25,4 %, y xBopux Ha XCH — Ha 18,7 %. Y uiit pobori

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

HaBOZVIMO BUSIBNEHY TEHAEHLIiO BMMBY 11 aKLEHTYEMO, LU0
[N OCTaTOMHMX BUCHOBKIB HEOOXIAHO CYTTEBO 36iMbLLNTH
o6’em npob i 3a6e3neynTy BinTBOPIOBAHICTb AAHMX.
Inky6auis PBMC 3 ek3ocomamm Ek3olln no-pisHomy
BnnvBeana Ha Bmict ICAM-1 (puc. 3A). Y KT piBeHb npoTeiHy
nigeuwysascs B 1,8 pasa (p < 0,05), a B naujenTis i3 XCH
3meHLyBaBcsi B 1,4 pasa (p < 0,05). 3a3Haunmo, Lo 6a3osa
cekpeist ICAM-1 Ha Tni XCH nepeswiyBana nokasHuk KI
B 4,3 pasa (p < 0,05). B opyriit cepii BcTaHoBWMM BiporiaHy
pisHuLto 6asoBoi cekpedii ICAM-1 Ha tni XCH, wo nepe-
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BuLLyBana nokasHuk KI'y 2,4 pasa (p < 0,05). IHky6avis
KniTuH 3 ek3ocomamu EksoMSC (puc. 36) He npusBoauna
no cytTeBux 3amiH cekpeuii ICAM-1 'y KT, HesiporigHo
3HkyBsana BmicT ICAM-1: y KT — Ha 17 %, y nauieHTiB i3
XCH —Ha 22 %.

Y nepLwiit cepii BUsIBUNK BiporigHy pisHuLto 6a3oBoi
cekpeuii MCP-1 y noHopiB i mauieHTiB, Wo cTaHoBMMa
27 % (p < 0,05). IHky6avis PBMC 3 eksocomamu Ex3solln
(puc. 4A) cnpuymnHAna HEQOCTOBIPHE 3MEHLLEHHS BMICTY
MCP-1y KI" Ha 10 % i maitxe He 3miHiOBana napakpuHHy
cekpeLito B nauieHTiB i3 XCH, Tomy nicns iHky6aii 3 ex3o-
comamm Eksolln pisnuug pisHs MCP-1y KI i rpyni XCH
ameHwysanacs 8o 20 % (p < 0,05).

Y ppyriit cepii He BUABUMK pi3HULO 6a30BOTO PiBHS
MCP-1 cexpeuii knituH KI™ i xBopux Ha XCH, ane nicns
iHkyGauii 3 eksocomamn Ek3oMSC (puc. 45) BctaHoBunm
HeBiporigHe 3meHLweHHs cekpeuii MCP-1y KI Ha 22 %, a
B KNiTMHaX naujeHTis i3 XCH — Ha 25 %.

06roBopeHHsA

3ayBaxumo, LLO Y Liii pobOTi HE HABOAVMO NMPSIME NOPIBHSH-
HS MiXX J@aHMMK ABOX rpyn nauieHTis i3 XCH abo asox rpyn
[IOHOPIB Y MepLUiN i Apyrin cepisix. Mo-nepLue, BUMipOBaHHS
PiBHSI CEKPELii PeYOBUH ANs KOXHOI cepii 3aincHioBany 3a
Z0MOMOrot HabopiB, L0 NPU3HAYEHI IULLE AN HAYKOBMX
JOCniMKeHb i Hanexatb A0 Pi3HWX NOTIB, N pe3ynbrati
MOpIiBHIOBATN HEKOPEKTHO. TOMY, BM3HAYeHi pisHi 6a3osi
piBHi VEGF-A y rpynax gobpoBonbLiB i MaLieHTiB Linkom
3poaymini. Mo-apyre, ou3aitH ekcnepuMeHTy He nepenba-
YaB MOXIMBICTb BUBYMTY Ta MOPIBHATY BMAWB HA OAHI 1 Ti
cami KnituHu eksocom Ek3soln ta Ek3oMSC, ockinbku ABi
cepii ekcnepuMeHTY 30INCHEHI B Pi3HUI Yac, y KOXHiIi cepii
BWKOPMCTOBYBanM GionoriyHmin marepian pisHux ocib, Lo
He MOXHa 36epiraTn. TOMy MOXEMO KOHCTaTyBaTu fnuile
Pi3Hi MPMHLMNOBI edheKTw, Lo BNNMBAaKOTL Ha BNacTUBOCTI
KMiTUH NeprchepuyHOT KPOBI — €K30COMM, BUAINEHI 3 Pi3HNX
HionoriuHmx 06’eKTIB, @ TaKOX BU3HAYATV MalibyTHIl BEKTOP
JOCTimKEHb.

Pesynbrati nigTBEpIXYIOTh ICTOTHUIA CTUMYNALIAHWIA
BNNMB ek30coM Ek3oln Ha napakpuHHy CekpeLito KniTuH
VEGF-A. Lle MmoxHa BBaxxaTu NepCnekTUBHUM LLSISIXOM
TepaneBTWUYHOI i Ha CTaH eHZoTenito B NavieHTiB i3 XCH.
3a3Haunmo, Lo napakprHHa cekpeLis BusiBunacs GinbLu
BupaxeHoto B KM 3a yMOB CTUMynALii ek3ocomamu, Lo
BUANeHi 3 NasmMm Lmx camux ocib, To6To Npu ayToBnnMBI.
EksocomanbHa ctumynsuis cekpeuii VEGF-A aktusoBa-
HUMW MOHOHYKMeapamu MoXe CBIfUUTY NMpo 36iMbLUEHHS
aHrioreHHoro noteHuiany PBMC i MoxnnBuin npoTeKkTopHWI
BB €K30COM Ha BiJHOBNEHHS KNiTUH Miokapaa. € rino-
Te3a Npo 3pOCTaHHS PiBHIB NPOAHTIOrEHHNX MapKepiB, Lo
MoB’si3aHe 3 NpoLecamu, CpsIMOBAHNMM Ha BiIHOBMEHHS
JMNCEYHKLIOHANbHOTO eHAOTeNit, a He Crpusie BnacHe
aHrioreHesy [15,16]. AHrioreHes Bigirpae Baxnuey ponb
[0S 3arOEHHS paH, BiAHOBMEHHS MioKapaa Ta CKeNneTHWX
M’S3iB Micns ilemii, ane mMae NaTonoriYHWiA xapaktep
npy cepLeBo-CyanHHMX (Kk-0T npu XCH), oHKonoriyHmx
3aXBOPIOBAHHSAX, BIKOBI MaKynsapHil fereHepaLlii CiTkiBku
Ta iHWuX natonorisx [17].

AHanis BigomocTeln haxoBoi nitepaTtypu CBigunTb,
Lo Mapkepu aHrioreHesy, 3okpema Bci Tunu VEGF-A,
aKTMBHO JOCMIAXYTb Y nauieHTiB i3 XCH, Bu3Havatoun
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NEPCNeKTUBHI NMOKAa3HUKM ANs YAOCKOHANEeHHs [iarHoc-
TWKM Ta nporHodyBaHHs XCH. 3gilicHunm HeogHopasosi
cnpobu BukopucTanHs VEGF-A B reHHin Tepanii xBopux
Ha CepLieBO-CyANHHI 3aXBOPIOBaHHS, ane pesynsratu fo-
KMiHIYHWX | KNiHIYHWX gocnimkeHb cynepeunusi [18,19]. B
€eKCrepuMeHTanbHUX JOCHIMKEHHSAX NOKa3aHO: BBEAEHHS
VEGF-A cnprinHsno arpecuBHUi po3BUTOK ONISILLIOK Yepe3
MPUCKOPEHHS HeoBackynsApm3aLii CyanHHoi cTiiku [20]. Lie
BW3HAYaE akTyarnbHICTb MOLLYKIB MeXaHi3MiB 6roKyBaHHs
HasBaHWX NpoLecis.

BusiBneHe niaByLLEHHS NapakpUHHOI cekpeLlii npoTeiHy
ICAM-1 MOHOHYKMeapamu 300poBuMX 0cib Ha Tni iHkybauji
KNiTUH 3 eK30coMamu, LLO BUAIMEHI 3 NNasMm LMX Camux
[oHOpiB, TO6TO 3a yMOB chisionoriyHoi ayTocTumMynsLii,
MOXeE CBiAYMTU NPO MOTEHLiAHE NiABULLEHHS aare3vuBHUX
BIACTUBOCTEN NENKOLMTIB KPOBi Ta iXHbOI 34aTHOCTI A0
MPOHVKHEHHS! B TKaHWUHY. 3MEHLLIEHHS NapakpUHHOT CeKkpeLli
npoTeiHy B KNiTUH navjenHTi i3 XCH nig Bnnveom Ex3oln,
3BaXatouun Ha 6as3oBuiA BUCOKUIA piBeHb ICAM-1 cekpedtii,
MOXHa BBaXaTV MPOTEKTOPHOKO i€ Ha KNITMHHO-EHAO0-
TeniiHi 38’3k, ane Lie nuLle NpunyLLeHHs, sike notpebye
popatkoBux gocnimkerb. Ha i iHky6avii PBMC o6ox rpyn
3 Ek3oMSC cnoctepiranu npurHiveHHst ICAM-1 cekpedii
KMITVH, HE3BAX@K04M Ha BIACYTHICTb BIPOTiAHOI Pi3HL, BU-
SIBIIeHa YiTka TeHAEHLiS 40 BNMBY €K30COM KOHOMLAHOMO
CepenoBuLLa Ha aareavBHi BNACTUBOCTI KNITUH.

ICAM-1 pa3om 3 iHLLMMK MOTEKYTaMM KITITUHHOI aaresii
BiZirpae Kn4oBy porb y npouecax aaresii HeruTpodinis
i MOHOUWTIB A0 €HAOTENIaNbHUX KMiTUH, NPU3BOAAYN A0
PO3BUTKY AMCEYHKLIT eHOOTENil0 Ta NporpecyBaHHs cep-
LIeBO-CYAMHHIX 3axBOptoBaHb [21]. Tomy 0BrpyHTOBaHMMM
€ MOLLYKM TepaneBTUYHUX Nigxogis Ans Bnnmey Ha ICAM-1
K MiLLEHb NPY 3aXBOPHOBAHHSIX CEPLIEBO-CYAMHHOI CUCTE-
mu [22,23]. BusieneHe 6a3oBe MigBuMLLEHHS MOTO CekpeLii
B xBopux Ha XCH nokasye cyTTeBy akTuBaLlito MpoLeciB
aaresii MOHOLWTIB Ta eHaoTenianbHX KIiTUH NPy NaTonorii,
O Mae BupillanbHe 3Ha4YeHHs Ans nornubneHHs 3ana-
NeHHsl IHTUMW CyaMH Ta NPOrpecyBaHHs aTepoCcKNeposy
K BaXIIMBOrO (HaKTOpa, LLUO CyNpOBOKYE i aHrioreHHun,
i aTeporeHHun MexaHiamu. Makpodbaram, yTBOpeHUM i3
MOHOLIMTIB, HANEXWTb KMO4YOBa POrb Y BiAkIaAeHHi Ninigis
i NporpecyBaHHi aTepockneposy, OCKinbk1 30inbLUEHHS
6nsLLIOK NPU3BOANUTL A0 NOCUNEHHS MNOKCIi, LLIO NiABULLYE
iHOiNbTPaLito 3ananbHUMK KNiTUHaMu. B LboMy acnekTi
BCTaHOBIEHE 3HWKEHHS PiBHS NapakpuHHoi cexkpedii [CAM-
1 KniTMHaMK NaLieHTIB Nig BNMBOM €K30COM MOXe ByTu
MPOTEKTOPHUM MEXaHI3MOM «CTPUMYBaHHS» 3ananeHHs.

CyyacHi focnimKeHHs cBigYaTb Npo HEOAHO3HAYHY
ponb MCP-1y nepebiry cepLieBO-CyAUHHIX 3aXBOPIOBaHb.
HesBaxatouu Ha Noro Knko4oBYy porb Y XeMoaTpakLii MOHO-
LmTiB i Makpodarie y BOrHuLLE 3ananeHHsl, BCTAHOBMEHO:
MCP-1 Gepe yyacTb y pemofentoBaHHi Ta HeoBackyns-
pu3auii miokapaa nicns iHdapkTy [24]. B ekcnepume-
TanbHWX JOCiMKEHHSX MOKa3aHo, Lo iHribysaHHs MCP-1
nocnabnoe nNpoLecn peMOAENOBaHHS MIBOTO LLTYHOUKa,
a nigeuwweHHs MCP-1 mae npsiMUIA aHrioreHHWA BNnuB,
11 eHpoTenianbHi KNITUHA eKCpecyoTb MOro peLenTop.
ba 6inbLue, BCTaHOBNEHa kapgionpoTtekTopHa Ais MCP-1
npw rinokcii kapaiomiouuTie in vitro [25]. HeaBaxatoum Ha
BupiwansHy ponb MCP-1 y perynioBaHHi xemoTakcucy
MOHOLMTIB i OCTATOMHO He 3'ICOBaHy y4acTb Y pO3BUTKY
CepLeBO-CyaNHHMX 3aXBOPIOBaHb, HAyKOBWI iHTEpeC BU-
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KNWKaIK0Tb LNSAXW dhapMakonorivHoro iHridysaHHs MCP-1
[26]. Pe3ynbrati LbOro AOCMIMKEHHS MOKa3yloTb NEBHY
MPUrHIYEHICTb cekpeLjii LMTOKIHY Mid BNrMBOM €K30COM Ta
MOXyTb ByTU LikaBUMK.

HaBopgsaun ekcnepvmMeHTarnbHi AaHi, 3 06epexHicTio
CTaBMMOCS [0 iX iHTepnpeTaLyji. BusiBneHmin Bnnms ek3ocom,
LU0 BUAINeHi 3 Nna3mm 300POBMX AOHOPIB, HA BNACTUBOCTI
PBMC, 30kpema 3HauyLLmii ehekT Ha cekpeLlito chaktopa
POCTY CYAMH | MOZYIIOBAHHSA CeKpeLii LIMTOKIHIB 3ananeH-
Hsl, MOXHa BBaxaTyl MPOTEKTOPHUM, X04a OAHO3HAYHO
CTBEPIKYBATU Lie NepeyacHo Yepes 0BMeXeHy KinbkicTb
CriocTePEXeHb, BIACYTHICTb BIATBOPIOBAHOCTI BMICTY LINTOKi-
HiB B OQHAKOBWX rpynax XBOPWX Y ABOX CEPISX | HEBENMWKUIA
CMEKTp MOKAa3HWKIB, LLO JOCTDKYBanM.

[ocnipxeHHs Ha nepwomy eTani nepegbayanu Bu-
BYEHHS BMIMBY EK30COM, LLIO BUZINEHI 3 Nna3mMm AOHOPIB,
Ha Bnactusocti PBMC ntoguHn. HactynHwii eTan — oui-
HIOBaHHS! BNAMBY €K30COM, LU0 BUAiNEH 3 KOHAMLINHOMO
cepegosuwa MSC Ha ctumynsoBaHi PBMC nauieHTis.
OTxe, B L1 pobOTi BUB4MNM €PeKTH, Lo CriocTepiraroThb npu
iHKy©aLjii KMiTWH KPOBI 3 Pi3HMM BUAAMYM €K30COM. Pesyrb-
TaTV 4OAAKTH LiHHY iHGhOpMaLljto LLOAO An3aitHy ManbyTHiX
JOCTimKeHb Y LibOMY HanpsiMi KNiTHHOT Bionorii, nokasyoTb
MPUPOSHUIA MOTEHLian ek30COM K CTPYKTYp-TPaHCNopTEpIB
perynsTopHUX Momnekyr, NiaKPECHoUM NeperekTUBHICTb
MOLLYKY | po3poBneHHst LNsixiB epeKTUBHIX GidionoriuHmx
i TepaneBTUYHNX BNNUBIB.

BucHoBKH

1. Ha mogeni (in vitro) BusiBunu ocobnmeocTi BNnvBy
Ha (yHKLiOHaMNbHI BNAaCTUBOCTI KNiTUH nepudepuyHoi
KPOBI MIOAVHW €K30COM, L0 BUAINEHi 3 NnasMy LOHOPIB i
KOHOULINHOTO cepeoBuLLa.

2. Inky6auis PBMC 3 ek3ocomamu, siki BUAiNeHi 3 nnas-
MU [IOHOpIB, NPU3BOAMNA A0 NiaBuLLEeHHS cekpelii VEGF-A
y rpyni aoHopiB B 2,73 pasa (p < 0,05), y rpyni nauieHTiB
i3 XCH — ygBiui (p < 0,05); Buknukana pisHoClpsiMOBaHMI
ecekT Ha piBeHb ICAM-1: B rpyni OHOPIB BiH NiABULLYBaBCS
B 1,8 pasa (p < 0,05), y nauieHTi i3 XCH 3meHLyBaBcs B
1,4 pa3a (p < 0,05); cekpeuis MCP-1'y rpyni AoHopiB He-
BiporigHo 3HWxyBanacs Ha 10 %, Maixe He 3MiHIOBanach
y xBopux Ha XCH.

3. IHkybauis PBMC 3 eksocomamu, BuaineHumu 3
KoHauUinHoro cepeposuwa MSC, He BUKnMKana fOCTOBIp-
HUX 3MiH napakpuHHoi cekpelii PBMC: y rpyni 300poBux
[00pOBONbLIB BCTAHOBUINM 3MEHLIEHHST cekpeLii VEGF-A
Ha 25 %, ICAM-1 — Ha 17 %, MCP-1 — Ha 22 %; y rpyni
nauieHTi i3 XCH cekpeLisi Linx pe4oBWH 3MeHLLYyBanacs Ha
18,7 %, 22,0 % i 25,0 % BignosigHo.
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The aim of the study is to define the adaptive potential of servicemen participating in warfare based on the formation of their
perceptions related to operational environment conditions and characteristics of heart rate variability (HRV).

Materials and methods. 70 combatants — men aged 22-30 years were examined. According to a specially designed questionnaire
that reflected the issue of combat and deployment life factors among servicemen in the operational environment, an assessment
of their perceptions related to the impact of internal and external factors was conducted. The HRV parameters of the studied
servicemen were determined by standard methods using computer rhythmograph. Statistical analysis of the data was performed
using the methods of parametric (Student's t-test) and non-parametric statistics (Wilcoxon’s T-test), cluster, step-by-step multiple
correlation and step-by-step discriminant analysis using software package Statistica 13.3.

Results. The studied contingent was divided into two “hypersusceptible” and “hyposusceptible” groups based on the use of their
perceptions related to the operational environment factors. It has been noted that group 1 had greater values of median profiles
than group 2. The differentiation of the studied contingent into groups of “hypersusceptible” and “hyposusceptible” to harmful
operational environment factors was more noticeable when applying criteria of deployment life factors. HRV values (LFnorm,
HFnorm and LF/HF) differed significantly in both examined groups. It has been found that the multiple correlation coefficient value
for group 1 was R=0.61 (P < 0.007), and for group 2 — R = 0.83 (P < 0.00009), indicating the presence of a stronger link between
the level of adaptability and the parameters of heart rate regulation among “hyposusceptible” servicemen. The developed decisive
rules allow identifying the adaptive potential level in servicemen by assessing the effects of combat factors and deployment life.

Conclusions. Among the operational environment factors, the deployment factors have been found to be the most significant,
suggesting that these characteristics were the most susceptible to harmful operational environment factors in combatants. The
analysis of the HRV characteristics in servicemen with “hypersusceptibility” and “hyposusceptibility” to the operational environment
factors has shown the higher adaptive potential in representatives of “hyposusceptible” serviceman group. The decision support
model for individual assessment of the adaptive potential of servicemen according to the parameters of their perceptions of
the operational environment factors (combat and deployment life factors) has been developed.

CnpUMHATTA BNAMBY YMOB i CUTyaLi onepaLjiMHOro cepeAoBULLA
K BipnoOpaXkeHHA apanTauiiHOro noTeHLiaAy BiiCbKOBOCAY)KO0BLiB-y4UaCHUKIB
6oMoBMX AiN

B. B. KanbHuw, A. B. Lseup, O. B. Manbues, I. K. Cepeaa, A. 10. Kix, K. 0. MapyLwieHko

Meta po6oTu — BCTaHOBITM apanTaLliiHuil NOTeHLian opraHiamy BiiCbkoBOCTYDOBL|iB-y4acHKiB BOMOBMX il Ha OCHOBI hop-
MYBaHHS! iXHiX BpaXeHb Bif, YMOB OnepaLiiHOro CepenoBHLLa Ta XapakTepUCTUK BapiabenbHOCTI cepLeBoro putmy.

Marepianu Ta metogu. Obctexunu 70 kombataHTiB, YonogikiB Bikom 22—-30 pokiB. 3a cneLianbHo po3pobrneHo aHKETO, Lo
nepenbayana 3anuTaHHs Woao 6orMoBwx i noByToBMX NPOBREM, SIki BUHWKNM Y BIiCbKOBOCTYKOOBLB Y 30Hi NpoBeaeHHs 60MoBMX
[ Ha noyaTKy 36porHOro kKoHNIkTy Ha Cxoai YkpaiHm, OLHWNW iXHi BpaXKeHHS! WOAO Aii (hakTopiB BHYTPILLHLOTO Ta 30BHILLHBOTO
cepefoBuLLA. 3a JOMOMOrOK KOMM'OTEPHOTO pUTMOrpada BU3HauMI1 napameTpy BapiabenbHOCTI CepLIEBOTO pUTMY OBCTEXEHNX
BiiCbKOBOCYDO0BLIB 3a CTaHAAPTHUMI MeTogamu. CTaTUCTUMHWIA aHani3 4aHWX 3AINCHWNKW, 3aCTOCYBaBLLM METOAW NapamMeTpuy-
Hoi (t-kpuTepin CTblogeHTa) Ta HemapameTPUYHOI CTaTUCTUKK (t-KpuTepiid BinkokcoHa), KnacTepHoro, MOKPOKOBOTO MHOXUHHOTO
KOPEensLinHOro Ta NoKpoOKOBOrO AMCKPUMIHAHTHOMO aHaridy 3 4ONOMOroio nakeTy nporpam Statistica 13.3.

Pe3yniratit. KOHTUHIEHT 06CTEXEHNX NOAINMAM rpynu «rinepyyTvBMXY | «riNOYyTINBIX» BiCLKOBOCMYXOOBLIB, IPYHTYIOYMCH
Ha iXHiX BpaXXeHHsX Npo Aito (hakTopi onepawiHoro cepeaoula. Bussunu, Wwo B Lbomy pasi rpyna 1 mae GinbLui 3Ha4eHHs!
megiaH npodinis, HdX rpyna 2. Mogin KOHTUHIEHTY Ha rPYN YMOBHO «TiNepyyTANBMX» | «TiNOYYTINBMX» A0 Al LUKIANMBUX dakTopiB
cepenoBuLLa GinbLL BUPaxeHW y pasi 3acTocyBaHHs kputepiis nobyTy. MokasHuku BCP (LFnorm, HFnorm i LF/HF) BiporigHo
BIPI3HANMCS Y rpynax LOCHimKeHHs. BcTaHoBMNeHo, WO BeNMYMHa MHOXMHHOTO KoedillieHTa kopensuii Ans rpynu 1 cTaHoBUTb
R=0,61(p<0,007),agnarpynn2—-R=0,83 (p <0,00009). Lle cBigunTb NP0 HAsIBHICTb CUMbHILLIOTO 3B’A3KY MiX pPiBHEM aganTuB-
HOCTI Ta napameTpamMm CEpLEBOro PUTMY «TiMoYyTIMBUX» BiiCbKOBOCTYO0BLiB. Po3pobneHi npasuna fatotb 3Mory BCTaHOBUTH
piBeHb afanTauiHOro NoTeHLiany BiiCbkoBOCTYO0BLS 3a OLiHKamMK BigYyTTIB Aii Ha HbOro (hakTopie GOMOBOroO cepenoBumLLa i
KUTTE3a0E3MEYEHHS.

BucHoBku. HaiiBaxnuBilummu 3-nomix chakTopis onepawiiHoro cepefoBuLLa 6ynu YuHHKKM NOBYTY, @ OTXe Lii XapaKTepUCTUKK
MOXHa BBaXaTu HanbGinbLL YyTIMBUMM A0 Aii WKIANMBKX (hakTOpIB AOBKINNS B y4acHWKiB 60MOBKX Ail. AHani3 XxapakTepucTuk
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CepLeBoro putMy B 0Ci6 i3 «rinepuyTnmMBICTION i «riNOYyTIMBICTION A0 Aii YMHHMKIB GOMOBOrO CEpeaoByLLa NoKa3as: BULLMIA afanTa-
LLiHMIA NOTEHLjan MatoTb NPEACTaBHUKM rPYNn TiNOYyTIMBMX» BiCLKOBOCNYD0BLiB. Po3pobuni Moaens NigTpUMKU yXBaneHHs
PiLLEHHS LLOAO iHAMBIAYaNbHOIO OLiHIOBaHHS aganTauinHOro NoTeHLiany BilicbkoBOCMY)XO0BLA 3a napameTpamu MOro YyTIIMBOCTI

[0 4il YnHHMKIB BOMOBOrO CepenoBuLLa.

In the current conditions of socio-economic and political pro-
cesses taking place in Ukraine, there is a growing need for
more adaptable, universal and uncertain employees. This
one is due to the fact that the capacity of used equipment
increases every day, and there are extreme situations in
the implementation of professional activities, an intensifi-
cation of communication interactions, and other factors. As
a result, certain individuals have an inadequate reflection
on reality, which corresponds to the level of their adaptive
potential, of course, this also applies to military personnel.
However, the vast majority of the army specialties and
in the civilian sector are significantly different from each
other, so it is natural that the requirements for employees
are also different [7].

Many scientific works of researchers from different
countries are focused on the problem of increasing adap-
tability in the workplace, but it is known that the concept
of adaptability is quite difficult to measure, and even more
effective to predict [22,25].

A number of scientific papers on predicting the adap-
tation of military personnel to service show that most of
them adapt well, but some people have some difficulties of
varying degrees, which can manifest themselves in the form
of increased stress and mental disorder [2,6,11,21]. Studies
of scientists from the Netherlands have demonstrated that
the rate of adaptability in servicemen was higher than that
in civilians [20].

Naturally, the service in combat conditions increases
the emotional tension of servicemen, and, consequently,
affects the level of their adaptation to the working environ-
ment. Readiness to service in such extreme conditions,
which characterizes the dynamic concentration of internal
resources of the soldiers and the stability of their psyche in
situations when needed different depth, strength and level
of physiological reserves involvement, activation of body
functions, reflects on the level of their adaptation to specific
occupational conditions [19,29].

Other authors support and expand on these findings.
Thus, there is an opinion that the severity of harmful fac-
tors largely depends on the characteristics of the extreme
situation (its power, duration of action, unpredictability,
etc.), as well as the willingness of people to work in difficult
conditions due to their individual typological features, occu-
pational and psychological resilience, volitional and physical
training [3]. In this case, an individual's psyche implements
procedures for the acquisition, accumulation and saturation
of certain ideas, imaginings and attitudes that are unique to
this person and are determined by the psychophysiological
processes in a body, manifested in specific conditions [18].
Also, the most important are the following factors: living
conditions: physical, technical, chemical, hydrometeoro-
logical (natural), socio-psychological; extreme situations;
suddenness and duration of action, as well as the level
of conflict, frustration, stress, endurance, agility, anxiety,
well-being, activity, mood and motivation, an even greater
list of harmful factors that affect the psycho-emotional stress
studied in our previous work [14].

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

At present, it is extremely important to develop the still
insufficiently studied issue of assessing the adaptive
potential of persons engaged in performing tasks at high-
risk conditions. In this sense, the formation of approaches
based on the assessment of the perception of conditions
and situations that arise in the process of work is relevant.

Aim
The aim of the study is to define the adaptive potential of
servicemen participating in warfare based on the formation

of their perceptions related to operational environment
conditions and characteristics of heart rate variability (HRV).

Materials and methods

70 servicemen — men aged 22-30 years, who served in
the combat zone for a long time were examined. Valuable
information about the external and internal environment
factors influence on the human and its adaptation potential
are its perceptions (reflection of individual properties of
objects, phenomena of external and internal environment)
and perception (visual-figurative reflection of objects and
phenomena of reality that are currently acting on the sens-
es). The level of perceptions fixed in researches helps
to allocate the basic signs concerning characteristics of
external environment with simultaneous elimination of
insignificance from all complex of the received data [5,10].
The experience of military mission in “hotspots” confirms
that it depends on the intensity of event perception,
the level of knowledge, mood, experience and perceptions
experienced in the present and past, the expectation and
desire to see something in the perceived phenomena [13].
Therefore, the success of occupational adaptation depends
on the peculiarities of perception and its compliance with
the conditions of occupational activity.

To assess the adaptive reserves of human, it is advisa-
ble to use techniques that allow us to analyze the perception
of servicemen experienced extreme situations, which are
determined by the specific nature of their activities. So,
at the beginning of the armed conflict in Eastern Ukraine,
a specially designed questionnaire “Questionnaire for
evaluation of operational environment factors’ influence
on combatants” that consisted of two blocks reflected
the issue of combat environment and deployment life factors
(livelihoods) among servicemen in the operational environ-
ment has been developed, tested and used by us earlier
[11,14,15]. To construct this questionnaire, the semantic
differential technique developed by C. E. Osgood (1957)
and improved by C. C. Cogliser (1994), with polar values
expressed on a scale from 0 to 100 points (c. u.), was used.
The questionnaire included characteristics of complexity,
inconsistency, uncertainty and dynamism of the operational
environment, difficulties in making decisions in short time
and lack of information, the likelihood of imminent danger
to their lives and lives of friends, duration of physical and in-
formational discomfort, domestic inconvenience and others.
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The evaluation of combatants’ perceptions on the impact
of these factors has been studied retrospectively after of
being assigned to military units outside the combat zone.

The study of the autonomic nervous system was carried
out according to “international standards” analysis of HRV
(Heart Rate Variability, 1996 [28]) for two minutes in the first
standard lead. The psychophysiological characteristics were
recorded using a special hardware and software system
“MPFY Rhythmograph 1” elaborated at the Kharkov Nation-
al University of Radioelectronics [16,17]. The system was
designed to monitor the heart rhythm from the ECG signals
in the first standard lead with time and spectral statistical
analysis of heart rate. The HRV study was performed on
the basis of the military unit at the same time of day — from
910 14 o’clock in comfortable conditions (specially equipped
room at an air temperature of 20-22 °C, with maximum
elimination of all irritants: telephone, other persons, etc.)
in a sitting position.

The following characteristics of HRV data were inves-
tigated in this research:

1. Statistical parameters — (mode of RR - intervals
(mRR, ms), standard deviation of RR - intervals (SDNN,
ms), Baevsky stress index (S| %/s?), mode amplitude (AMo,
%), Mode — the value of the most common cardio interval
RR (ms), BetaT — symmetry of the T wave of the PQRST
cardiocomplex, HR — heart rate (beats/min.);

2. Parameters of HR spectral analysis — total spec-
tral power (TP) in the range 0.003-0.4 Hz characterizes
the overall absolute level of human regulatory system
activity; VLF — spectral power in the very low frequency
range 0.015-0.04 Hz - relative assessment of sympathetic
regulation of activity level; LF — spectral power in the low
frequency range of 0.04-0.15 Hz — relative assessment
of the vasomotor center activity; HF — spectral power in
the high-frequency range 0.15-0.4 Hz — relative assess-
ment of the parasympathetic regulation of activity level
(respiratory waves), pNN50 — an indicator of the degree
of the parasympathetic nervous system predominance
over the sympathetic (relative value) (%); W - the width
of the scatterogram (ms); CCO — the degree of the central
control circuit activity; VRI — vegetative rhythm index (1/s2).

All examinations were performed in accordance
with ethical standards of the responsible committee and
the Helsinki Declaration and were approved by the Bioethics
Commission of Ukrainian military medical academy.

Statistical analysis of the data was performed using
the methods of parametric (Student’s t-test) and non-
parametric statistics (Wilcoxon’s T-test), cluster analysis
(k-means) for categorization of studied group, step-by-step
multiple correlation and step-by-step discriminant analysis
[12] using software package Statistica 13.3 (license No.
AXA9051924220FAAC).

Results

In modern conditions of constant instability of the opera-
tional environment, which is especially evident in the area
of hostilities, it is important to obtain additional information
about the transformations in the serviceman organism,
which are formed in the process of service. One of the most
valuable sources of information about these transformations
are servicemen perceptions on the conditions of their oc-
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cupational activities. The imprint left by these perceptions
is stored in human memory for more or less a long time, in
some way reflects the objective reality and is the material
for the formation on the psychological level of its behavioral
reactions, and on the psychophysiological - functional state
of the human body systems, especially cardiovascular
system. This imprint of emotional experiences affects
the level of adaptation of a serviceman to the conditions
of the existing working environment and can be used to
identify mechanisms for its adaptation to the operational
environment.

It was shown earlier that the perceptions of environ-
mental factors differ significantly in the surveyed group of
servicemen [11,15,25], dividing them into “hypersusceptible”
and “hyposusceptible” groups. Therefore, using cluster
analysis (k-means), the studied contingent was divided
into two groups based on the use of their perceptions of
the operational environment factors. Additionally, based on
the use of the perceptions of servicemen about the effects
of life being on them — so called deployment life factor,
the studied contingent was divided into two groups. Accord-
ing to the obtained groups, statistical indicators of combat
factor or deployment life factor perceptions are presented
in Table 1 and Table 2. The size of the groups according to
categorization factors (perceptions) was not equal. In cate-
gorization by combat factors of warfare, the vast majority
(60 %) conditionally (by most indicators) “hyposusceptible”
persons were observed, at the same time, these persons
became less (48.6 %) in categorization by deployment
life factors. That is why these groups were not equivalent.

The distribution of combat factors was based on
several scales, the levels of which were radically different
(P <0.001): “artillery shelling”, “sniper shelling” and “friend
wounding”. Another group of scales distinguished their
average scores at P < 0.05. These scales were: “Fear of
direct contact with enemy infantry in defense”, “Constant
expectation of possible direct contact with the enemy while
performing tasks”, “Fear of injury”, “Fear of disability (as a
result of injury)” and “Concern about the consequences of
personal mistakes (fear of making a mistake, own incom-
petence)’. As can be seen from this list, the vast majority
of combatants (60 %) were most affected by the results of
the certain weapon use and the consequences of injuring
afriend. Less polar were the factors of damage to personal
health and life, as well as factors of certain situations of
deployment. Perceptions were not at all different in such:
“Hail volley fire”, “Hurricane”, etc., “Mortar shelling”, “Tank
shelling”, «Fear of direct contact with enemy infantry in
the offensive”, “Fear of stepping on a mine (stretching)’,
“Fear of hitting a landmine”, “Fear of being captured”,
“Uncertainty in the forecasts of commanders”, “Unpredicta-
bility of the real situation”, “Incompetence of commanders”,
the consequences of which were unalterable and very bad.
One might think that the effect of these factors was so strong
that the impressions of their influence became saturated
and therefore did not differ significantly from each other in
different groups of servicemen.

The distribution of perceptions related to the influence
of operating environment factors based on the criteria of life
factors gave a slightly different picture (Table 7). First of all,
in this case, the size of groups was approximately equal.
Secondly, groups became noticeable on scales’ complex
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Table 1. The value of combat factors’ perceptions among surveyed servicemen in operational environment in its categorization by the criteria of combat

factors and deployment life factors, c. u.
Categorization by combat factors Categorization by deployment life factors
Gr 1 (n=28) Gr2 (n=42) Gr,1 (n=34) Gr 2 (n = 36)
“Hypersusceptible” “Hyposusceptible” “Hypersusceptible” “Hyposusceptible”

Characteristics

Reactive system volley fire “Hail”, “Hurricane”, etc. 294+4.0 214+35 288+4.1 20.7+34
Mortar shelling 19.1+£33 231+£35 284 £4.0M 15.0+2.7
Shelling from a tank 209+37 192429 26.8 £3.8M 13.3+2.1
Attillery shelling 36.2 £4.0°* 178426 282+36 223+33
Sniper shelling 47.8 £ 4.7 26.8+3.1 37.0+44 334+39
Fear of direct contact with enemy infantry in the offensive 30.7+4.4 21.6+3.2 324 £4.2M 185128
Fear of direct contact with enemy infantry in defense 37.2+£3.9* 24.6+3.1 33.3+4.0 26.2+3.1
Constant expectation of possible direct contact with the enemy 39.7+3.6* 265134 375+3.9" 26.3+3.2
when performing tasks

Friend wounding 44.4 + 42" 249+33 33.0+4.0 325+4.0
Death of a friend-in-arms 389+4.1* 250%3.3 298136 312140
Fear of injury 359+3.8* 239+32 36.0+4.0M 21.8+27
Fear of disability (as a result of injury) 429+ 4.5* 30.8+3.3 41.7 +3.5" 299140
Fear of stepping on a mine (stretching) 341148 26.8+4.1 309+43 286146
Fear of hitting a landmine 415+64 29.0+41 3221441 35.7+59
Fear of being taken as prisoner 30155 21.2+3.3 35.1£4. 7/ 149129
Uncertainty in the forecasts of commanders, unpredictability of 254+52 172131 271 £4.70 142128
the real development of the situation

Incompetence of commanders 214+3.6 135126 214 £3.40 122125
Lack of combat training, fighting spirit of friends 494 +6.3* 32143 388148 3924538
Concern about the consequences of personal mistakes 415+5.0" 26.7+3.6 42.5 £ 4.4M 233+3.7

(fear of making a mistake, own incompetence)

Grel, Gre2, Grdd, Grd2: are groups 1 and 2 which were divided according to combat factor characteristics (c) or deployment life factor characteristics (d); *, ***: the significant
difference of mean data between Group 1_(Gr_1) and Group 2_ (Gr,2) in the parameters of combat factors according to Student's t-test, levels of P < 0.05 and P < 0.001 respectively;
1, A Anan; the significant difference of mean data between Group 1, (Gr,1) and Group 2, (Gr,2) in the parameters of deployment life factors according to the Student's t-test, levels of

P <0.05, P <0.01and P <0.001, respectively.

that was completely different than it was in the first case.
This led to the opinion that the perceptions unity using
different classification criteria based on one set of scales
(combat factors) was not observed. Thus, different criteria
covered different areas of perceptions formation. The most
striking perceptions in this case were: emotions caused
by “Fear of being taken as prisoner” (P < 0.001). Less no-
ticeable were the following perceptions: “Mortar shelling”,
“Tank shelling”, “Fear of direct contact with enemy infantry
in the offensive”, “Fear of injury”, “Concern about the con-
sequences of personal mistakes (fear of making a mistake,
own incompetence)” with a significance of P < 0.01.

Even less significant (P < 0.05) was the difference in
indicators: “Constant expectation of possible direct contact
with the enemy when performing tasks”, “Fear of disabi-
lity (as a result of injury)’, “Uncertainty in the forecasts of
commanders, unpredictability of the real development of
the situation”, “Incompetence of commanders”. Statistically,
such perceptions did not differ: “Hail volley fire”, “Hurricane”,
etc., “Fear of direct contact with the enemy infantry in
defense”, “Friend wounding”, “Fear of stepping on a mine
(stretching)”, “Fear of hitting a landmine”, “Lack of combat
training, fighting spirit of friends”. The lack of agreement on
most indicators (5 out of 8) of the last list with the previous
one (according to the criteria of combat factors) indicated
that the “saturation” of servicemen perceptions divided by
deployment life factor indexes was different than when
dividing servicemen by combat factors.

Acompletely different structure among servicemen was
observed in terms of deployment life factors (Table 2). In this
case, the difference in combat factors was observed in only
one indicator that caused the arrangement of this contingent
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into two groups with a significance of P < 0.05: “Comfort
of stay in the team (at home)”. This confirmed the poor
distinction of combat factor criteria in terms of their impact
on the perception’s formation on deployment life factors.

On the other hand, the differentiation by the chara-
cteristics of deployment life factors made it possible to
obtain a reliable result on the vast majority classification of
characteristics, except for one indicator — “Comfort of stay
in the team (at combat)’, which was statistically different in
all groups. The later result illustrated the fact that surveyed
military personnel during deployment period in combat zone
had no problems with joint cooperation in combat conditions.
In addition, it should be noted that the differentiation ac-
cording to the characteristics of deployment life factors was
weightier than to the characteristics of combat factors. This
thesis was confirmed by more undeviating differentiation of
surveyed servicemen perceptions when we used combat
factors (10 out of 19 in both cases) and exceptionally large
discrepancy in the differentiation of surveyed persons by
deployment life factors (19 out of 20 in the case of deploy-
ment life factors and 1 out of 20 in the case of characteristics
of combat factors).

Thus, it is worth noting that the most significant dif-
ferential ability had the characteristics of the deployment
life factor than the combat factors. This indisputable fact
can be confirmed once again by comparing the profiles of
the perception expression in the respective groups 1 and 2
when applying the non-parametric Wilcoxon T-test ( Table 3).

If we totally analyze the developed profiles of per-
ception related to the combat factors and deployment life
factors, which were obtained by dividing into groups, we
can consider them in terms of the concept of “confidence”.
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Table 2. The value of deployment life factors’ perceptions among surveyed servicemen in operational environment in its categorization by the criteria of

combat factors and deployment life factors, c. u.
Categorization by combat factors Categorization by deployment life factors

Characteristics

“Hypersusceptible” “Hyposusceptible” “Hypersusceptible” “Hyposusceptible”

Accommodation in a dugout 33.8+4.3 236+3.2 353+3.8 20.5+3.2M
Accommodation in a tent 54.8+4.5 60.2+3.9 68.0+3.5 48.7 £ 440N
Living in destroyed buildings 50.7+4.9 475+3.8 57.2+4.1 40.8 + 3.9M
Malnutrition (due to irrational and inconsistent nutrition) 408+49 450132 528141 34.3 +3.0MA
Prolonged stay in low temperatures 49743 53.8+3.2 65.4+2.9 39.6 +3.0MA
Prolonged stay in hot conditions 36.3+5.2 426+38 51.7+43 29.0 £3.6M"
High humidity, precipitation 344+47 358+33 50.1+3.2 21.2+£2.8MA
Staying in mud underfoot 26.7+4.1 331+35 419+39 19.8 £ 2.7
Lack of possibility of regular washing 418+49 31737 437140 282+ 4.4M
Lack of opportunity to always wear clean clothes 511155 525+4.1 62.3+3.8 42.1+4.8M
Disorders of habitual sleep (duration, continuity) 704151 613147 76.2+3.9 54.3 +52M
Lack of equipment 45.7+3.9 36.1+£3.5 478142 B2AGEI2A0EN
Comfort of stay in the team (at combat) 64.6+54 98.0+22.8 752+32 93.7+27.0
Comfort of stay in the team (at home) 64.1+45* 50.5+3.7 62.0+3.5 50.2 £ 4.5"
Frequent conflicts with commanders 59.2+4.9 55.7+3.9 67.5+2.8 47.2 £ 4.7\
Conflict situations with colleagues 712149 579146 76.6+29 50.5 + 5.3/
Social isolation: inaccessibility to the media (TV, Internet, press), etc. 36.2+5.1 395+3.8 5321+43 240 +2.6M*
Remoteness and anxiety about family 36.7+6.0 406+4.2 56.2+5.0 22.8+3.0MA
Quality of medical care (lack of individual first aid kits, etc.) 27253 38.3+3.6 438+44 245+ 3.7M
Long monotonous work 40.2+4.8 434145 59.7+4.1 25.5+ 3.2/

Grel, Gre2, Grd1, Grd2: are groups 1 and 2 which were divided according to combat factor characteristics (c) or deployment life factor characteristics (d); *, ***: the significant
difference of mean data between Group 1_(Gr_1) and Group 2_ (Gr_2) in the parameters of combat factors according to Student's t-test, levels of P < 0.05 and P < 0.001 respectively;
n, A A the significant difference of mean data between Group 1, (Gr,1) and Group 2, (Gr,2) in the parameters of deployment life factors according to the Student's t-test, levels of
P <0.05, P <0.01 and P < 0.001, respectively.

Table 3. Medians of perception profiles of combat and deployment life factors, c. u.

Differentiation by characteristics of factors

Profiles of factor susceptibility

Combat factors Deployment life factors
Battle 36.2 [20.9-47.8]"** 24.6[17.2-30.8] 43.7 [30.5-67.5] 44.2[32.4-60.7]
Life 32.4 [26.8-41.7"* 23.3[13.3-35.7] 56.7 [42.8-75.7]"** 33.4[20.8-52.4]

Wilcoxon T-test corresponds to the P < 0.001 level; Grel, Gre2, Grdd, Grd2: are groups 1 and 2 divided according to combat factor characteristics (c) or deployment life factor
characteristics (d); in square brackets — percentile range 10-90 % of data.

444 ISSN 2306-4145

This concept is usually considered to be derived from
the situationally generalized experience of the subject.
This experience is a significant factor in the reception and
processing of information on an unconscious level, as well
as for decision-making process, which is interpreted as an
individual experience of alternatives’ significance balance
with available evidence and time to choose any of them [26].

Considering the obtained data, it could be conditionally
declared that a person who perceives harmful operational
environment factors evaluates them with more or less high
confidence in ranges of 0-44 % and 56-100 %, i. e. when
the opinion about the effect of the factor is accurately low
or high. An estimate in the range of 45-55 % may indicate
less confidence in the quality of the studied factor. If we
consider the formulated opinion, then considerable con-
fidence in making the appropriate decision is observed in
differentiations of groups 1 and 2 based on the deployment
life factors for several reasons. At first, the profiles of groups
1 and 2 according to these characteristics differed with
high significance. Secondly, the differentiation according to
the characteristic of deployment life factors was more notice-
able than according to the combat conditions, indicating a
greater confidence of servicemen in deciding on the action
of operational environment factors. Such considerations

http://zmj.zsmu.edu.ua

can serve as a basis for recognizing such deployment life
factors as more adequate to solve the problem. If we ac-
cept this statement, it can be noted that in this case group
1 had greater values of median profiles than group 2. In
other words, the differentiation of the studied contingent
into groups of “hypersusceptible” and “hyposusceptible”
to harmful operational environment factors was more no-
ticeable when applying criteria of deployment life factors.
Probably, certain criteria were more natural because when
they were used, there were no factors that directly affected
the lives and safety of combatants. Therefore, when as-
sessing operational environment factors, their perceptions
are not very polar and contradictory. Thus, the most reliable
conclusions about the action of operational environment
factors can be obtained by the criteria of deployment life
factors, which allows us to consider these criteria the most
susceptible to the effects of harmful operational environment
factors among combatants.

To further analyze the differences in adaptation potential
of combatants “hypersusceptible” and “hyposusceptible”
to harmful operational environment factors, a technique
to determine the correlations between the adaptability of
servicemen and their heart rate regulation using stepwise
multiple regression analysis was used. The results of
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the analysis are presented in Fig. 1. The beta regression
coefficients show a part which can change the average
value of the dependent variable when changing the value of
independent at constant level of values of other independent
variables. In other words, this coefficient allows to define
the relative contribution of the corresponding independent
variable to the dependent variable [12].

First of all, it should be noted that the value of the mul-
tiple correlation coefficient for group 1 was R = 0.61
(P < 0.007), and for group 2 — R = 0.83 (P < 0.00009)
indicating the presence of stronger link between the level
of adaptability and the parameters of heart rate regulation
among “hyposusceptible” servicemen.

The analysis of obtained data allowed formulation
of several requirements detailing the interpretation of
the adaptive capabilities of “hypersusceptible” (Group 1)
and “hyposusceptible” (Group 2) servicemen. First, there
was a closer relationship between adaptability and heart
rate parameters in the group of “hyposusceptible” service-
men that may indicate a greater susceptibility to random
abnormalities in the external and internal environment
on the human body due to the rigidity of its regulatory
systems. Second, the connection of a large number
of human regulatory capabilities, which was reflected
in the greater number of HRV parameters covered by
the regression model, indicated a plurality of channels
influencing the functional state of the body to ensure its
ability for adaptation to changes in external and internal
environment. Increasing the number of interacting regu-
latory systems led to increased inertia, slow adaptation
processes in the body due to the need for coordination
of a larger number of activity parameters. Third, the pre-
sence of both regression model characteristic (groups
of “hypersusceptible” and “hyposusceptible”) might
prove a certain coincidence of adaptation mechanisms
in the surveyed groups of servicemen. Fourth, the most
important in ensuring the adaptability of “hyposusceptible”
servicemen (according to the largest values of regres-
sion coefficients) were the HF and S| parameters, which
represented mainly the strength of the parasympathetic
heart rate regulation and the degree of predominance of
heart rate regulators.

Confirmation of formulated thesis were the data
received from estimation of heart rate spectral analysis,
presented in Fig. 2.

First of all, it is worth mentioning that all HRV values
in both surveyed groups differed significantly: the LFnorm
index with a significance of P < 0.05; HFnorm with a
significance of P < 0.05; by LF/HF with a significance of
P <0.01. These data showed that the group of “hypersus-
ceptible” servicemen had higher values of LF/HF, indicating
a violation of the spasmodic balance, higher physiological
cost of living and lower potential for adaptation in this
group.

As a result of the heart rhythm analysis among people
with “hypersusceptibility” and “hyposusceptibility” to the ac-
tion of combat factors, it was found that representatives
of the “hyposusceptible” servicemen group had a higher
potential for adaptation.

For the practical use of the obtained results using step-
by-step discriminant analysis, the decisive rules that allow to
determine the level of adaptive potential of the serviceman
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Fig. 1. Correlation between the adaptability indicator of servicemen (A) and indicators of their

heart rate variability.

LF: power spectrum of the low-frequency component of HRV (ms?); HF: power spectrum of the high-
frequency component of HRV (ms?); AMO: the number of cardio intervals corresponding to the values
of mode, as a percentage of the sample size (%); Mode: the value of the most common cardio
interval RR (ms); BetaT: symmetry of the T wave of the PQRST cardiocomplex; Sl: stress index of
the heart regulatory systems (%/s?); HR: heart rate (beats/min.); pNN50: an indicator of the degree
of predominance of the parasympathetic nervous system over the sympathetic (relative value)
(%); W: the width of the scatterogram (ms); CCO: the degree of the central control circuit activity;

VRI: vegetative rhythm index (1/s?).
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Fig. 2. Heart rate spectral characteristics of the “hypersusceptible” (Group P 1) and “hyposusceptible”
(Group 2) to the effects of harmful operational environmental factors of servicemen.

LFnorm: normalized power of the low-frequency domain of the HRV spectrum; HFnorm: normalized
power of the high-frequency domain of the HRV spectrum; LF/HF: a measure of sympathetic balance;

on the abscissa: studied indicators of HRV; on the ordinate: levels of indicators, c. u.

by assessing the effects of combat and deployment life
factors have been developed.

After assessing the impact of the factors in operational
environment, it was necessary to make appropriate calcula-
tions according to the following rules to support the decision
for defining the adaptation capacity level:

VA =-8.037 +0.049 x X1 +0.218 x X2 +0.049 x X3 +
+0.022 x X4 - 0.045 x X5 + 0.105 x X6 - 0.080 x X7 +
+0.068 x X8 +0.007 x X9 +0.007 x X10 - 0.018 x X11
+0.045 x X12 +0.044 x X13 + 0.001 x X14;

NA=-25.389-0.114 x X1 + 0.418 x X2 + 0.064 x X3 +
+0.122 x X4 - 0.117 x X5 + 0.174 x X6 - 0.119 x X7 +
+0.101 x X8 - 0.046 x X9 + 0.068 x X10 - 0.050 x X11 -
-0.011 x X12-0.028 x X13 + 0.064 x X14;
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where X1 — high humidity, precipitation; X2 — long stay
in low temperatures; X3 — social isolation: inaccessibility to
the media (TV, Internet, press), etc.; X4 —long monotonous
work; X5 - living in destroyed buildings; X6 - artillery shell-
ing; X7 — rocket-propelled grenade fire “Hail”, “Hurricane”,
etc.; X8 — no possibility of regular washing; X9 — fear of
stepping on a mine (stretching); X10 — remoteness and
anxiety about family; X11 —fear of direct contact with enemy
infantry in the offensive; X12 — quality of medical care (lack
of individual first aid kits, etc.); X13 — wounding friends;
X14 — fear of injury.

The result of estimating the level of adaptive potential
could be obtained after comparing the results of solution
to both equations. If NA> VA, it was necessary to make a
conclusion about low adaptive potential or if the contrary —
the high adaptive potential.

The application of obtained equations allowed to es-
timate the value of the adaptive potential to the action of
harmful operational environmental factors with an accuracy
0f 98.6 %.

Discussion

The influence of combat experience on psychologically
healthy soldiers’ attentiveness to environmental threats
was studied by B. Ranes et al. in 2017 [23]. In this study,
the authors examined one such change that could occur in
otherwise psychologically healthy soldiers: how prolonged
or intense experiences with war-related stressors can
increase the proclivity of individuals to exhibit threat-atten-
tion biases. However, this study did not assess whether
participants with more combat experience exhibited a
psychologically healthy (or unhealthy) level of attention to
environmental threats.

Fani N. et al. [9] reported that during a dot-probe task,
individuals who exhibited threat-attention biases demon-
strated exaggerated startle responses when shown both
threatening and neutral perceptions. Individuals who exhibit-
ed threat-attentional biases often had to manage significant
psychological and physiological challenges [1,8]. Because
individuals with threat-attention biases had difficulty shifting
their attention away from perceived threats, they expended
excessive cognitive resources in monitoring the real and
potential threats that they perceive in their environments
[1]. They also tended to use significant physical resources
for regulating their often strong and negative behavioral
reactions to stimuli they perceived as threatening [8].

The point of view of many scientists on the need for
a systematic approach to deepen research processes of
operational environment, in particular — human behavior
as a subject and its physiological support, becomes clear
from the above. According to R. Briner and Dr. G. Ba-
lamurugan, the level of stress at the work place can be
indicated by threatening or aggravating situations that
manifest themselves in difficult operating conditions [4].
Its development is facilitated by the following provoking
factors: high workload, high duration, tense interpersonal
relationships in the team and others. The human response
is the formation of appropriate physical, psychological and
behavioral symptoms [24].

Most of these studies characterize various aspects of
the impact of the operating environment on the functional
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(psychological) state of people, as well as the development
of PTSD. However, an important aspect of the study is
the combination of psychological reflection of reality with
the physiological cost of adaptation, studied, for example,
by the parameters of HRV.

That is why the fact of the harmony of subjective percep-
tions and the functional state of the person being evaluated
objectively was noted by us earlier [15,27]. Its practical
use became relevant in conditions where it was difficult to
conduct detailed physiological studies. In healthy, adapted
people, the predominance of parasympathetic effects on
heart rate has been noted by many authors [19]. This study
has shown the results of multiple regression analysis in
the group of “hyposusceptible” servicemen (group 2) on
certain parameters of interaction between adaptability and
heart rate characteristics, demonstrating less adaptive
potential compared to the group of “hypersusceptible”
servicemen. Therefore, an attempt made by individual use
of subjective assessments to determine the adaptive po-
tential of combatants can be considered useful for practical
application in the combat zone.

Thus, as a result of the study, significant sensitivity and
informativeness of assessments of the harmful deployment
life factor impact on servicemen in the combat zone have
been shown. On this basis, it has been proved that the adap-
tive potential of servicemen who were “hyposusceptible”
to the influence of these factors was higher than that in
“hypersusceptible”. The established fact allowed to develop
a model for support the decision-making assessment of
servicemen adaptive potential according to the parameters
of their susceptibility to combat factors.

Conclusions

1. Among the operational environment factors, the most
significant were the deployment factors, which has allowed
us to consider these characteristics as the most susceptible
to harmful operational environment factors in combatants.

2. The analysis of the heart rate variability charac-
teristics of servicemen with “hypersusceptibility” and
“hyposusceptibility” to the operational environment factors
has shown higher adaptive potential in representatives of
“hyposusceptible” servicemen group.

3. The decision support model for individual assess-
ment of the adaptive potential in servicemen according
to the parameters of their perceptions of the operational
environment factors (combat and deployment life factors)
has been developed.

Perspectives for further research. It is planned to
study the adaptive potential as a complex hierarchical-parity
system of interaction between environmental factors with
psychophysiological features of human: ontogenetic (indi-
vidual-typological), personal (emotional, physical, volitional,
self-actualization potentials), psychodynamic features of
central nervous system in modeling contradictory informa-
tion as well as the factor of its uncertainty.
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MeTta po60TH — JOCTigKEHHS MiXXHAPOAHOTO 3aKOHOAABCTBA 3 NUTaHb KPUAWYHOI BiANOBIAANBHOCTI Y (hapMaLeBTUYHIl cdepi;
aHani3 fisnbHOCTI MiXXHAPOAHMX OpraHisauii y cdepi NpoTuaii pO3NOBCOMKEHHIO hanbendikoBaHUX Nikapcbkux Npenaparie.

Marepianu Ta meTogu. Matepian oCnigpKeHHs — MiXHapOAHi CTaH4APTH, CNPSIMOBaHI Ha 3abe3ne4eHHst NPaBOBOT BU3HAYEHOCTI
LLI0A0 TOrO, L0 BBAXATH hanbcudikaLlieto nikapcbkix 3acobiB i CXOXKMMM 3MIO4UHHUMM AiHHSMW, Ta BCTAHOBMEHHS KpUMIHANbHOI
BiZNOBIAANbHOCTI 3a AiANbHICTb, NOB'A3aHy 3 hanbeudikalieto nikapcbkux 3acobis. MpoTsarom poboTy BUKOPUCTaNM METOAM
iHhopMaLliiHOro MOLLYKY, aHanisy, cucTemaruaaLlii Ta yaranbHeHHs.

Pesynktati. AKTyanbHoO Npobnemoio Cy4acHoi MegULMHU € 3aCTOCYBaHHS Ans MikyBaHHA Ta NpodinakTkv 3axBOpioBaHb
AKiCHUX | 6e3neyHMx nikapcbkux 3acobiB. BignosigHicTb cTaHgapTam, 3okpema MiXHapOAHUM, Mif Yac CTBOPEHHS NiKapChKnx
3acobiB — 3anopyka He Tiflbku epeKTUBHOTO NikyBaHHS, ane 1 3AiNCHEHHs HayKOBWX AOCTiZKeHb B acnekTi hyHAaMeHTanbHoi
KNiHIYHOT MeaMLMHK, @ CaMe OTPUMAHHS HOBWX HAaYKOBWX AaHMX, YAOCKOHaNEHHs METOAIB NpoinakTyku, AiarHOCTK Ta MiKyBaHHS.

TpaHcdopmMaLifiHi npoLecy, NoB’s3aHi 3 EBPONENCHKOK iHTerpaLlieto YkpaiHu, po3BUTOK pUHKY hapMaLEeBTUHHOI NPOMUCTIOBOCTI,
BCTAHOBMEHHS JOAATKOBUX BUMOT 10 SIKOCTi Ta 6€3neYHOCTi Nikapcbkux 3acobiB 3yMOBIIOKTL HEOOXIAHICTb peaniaaLlii AepkaBHoi
MoniTVKKA, CMPAMOBAHOT Ha iMNIEMEHTALit0 MpaBoBKX HopM Esponeiicbkoro Cotosy (EC), ski pernameHTyTb IopraNyHY BiAMNOBi-
[anbHiCTb 32 NPaBOMNOPYLUEHHS, LLO BYMHAKOTLCS Nif Yac (hapMaLeBTUYHOI gisnbHocTi. OkpeMy yBary npuainsioTh NUTaHHAM LWOAO
rapMOHi3aLjii HaLioHanbHOro 3aKOHOAABCTBA YKpaiHi Ta MiXKHAPOAHOTO 3aKOHO4ABCTBA PErioHaNbHOrO PiBHS, WO po3pobneHe
Papgoto €spony Ta €C ans npotuaii dhanbcudikalii nikapcebkix 3acobis, 30kpeMa BCTaHOBMEHHIO KpUMIHANBHOI BiANoBiAanbHOCTI.

BucHoBKK. IMnneMeHTaList B BITYM3HSIHE 3aKOHOZABCTBO HOPM aKTiB MiXKHApOAHOTO 3aKOHOAABCTBA, LU0 nepeadayatoTb puanyHy
BiZNOBIAANbHICTb 33 NPABOMNOPYLLEHHS Y hapMaLEeBTUYHIN 4iSNbHOCTI, Bifirpae NO3MTUBHY POIib, OCKINBKY YCyBaAKOTLCSA HEOOMIKN
BiZNOBIAHUX YKPAIHCHKUX 3aKOHOA4ABYMX aKTiB.

Perspective and current state of international standards influence on prevention and
treatment of diseases through the prism of developing high-quality and safe medicines

0. H. Aleksieiev

The aim of the work was to examine international legislation covering the legal responsibility in the pharmaceutical field; to analyze
activities of international organizations in the area of combating counterfeit drug distribution.

Materials and methods. The study was based on international legal instruments aimed at ensuring legal certainty concerning
consideration of drug falsification and similar crimes and imposition of criminal liability for activities related to the falsification of
medicines. During the work we used methods of information retrieval, analysis, systematization and generalization.

Results. An urgent problem of modern medicine is the use of high-quality drugs for the treatment and prevention of diseases.
Compliance with standards, in particular international ones, during the development of drugs is the key to both effective treatment
and further research in the field of basic clinical medicine, including obtaining new scientific data, improving methods of prevention,
diagnosis and treatment of internal diseases.

Transformation processes related to Ukraine’s European integration, development of the pharmaceutical industry market, estab-
lishment of additional requirements for the quality and safety of medicines necessitate the implementation of state policy aimed at
implementing European Union (EU) legal regulations governing legal liability for offenses. committed in pharmaceutical activities.
Special attention is paid to the issues of harmonization of the Ukrainian national legislation with the international legislation on the
regional level developed by the Council of Europe and the EU on combating the falsification of medicines, including the imposition
of criminal liability.

Conclusions. The implementation of the international legislation norms of providing legal liability for offenses in pharmaceutical
activity into the national legislation plays a positive role, eliminating the shortcomings of the relevant Ukrainian legislative acts.

3abesneyeHHs1 OCHOBHUX MpaB i cBOBOA MOAWHM — Hail-
BaXXIMBILLA CKIaf0Ba AisNbHOCTI ByAb-AK0i AeMOKpaTUYHOT
pepxasn. CxsaneHi MiXHapoLHUM CMiBTOBAPUCTBOM i
3aKpinneHi y MikHAPOAHUX aKTax MPUHLMMW Ta cTaHdap-
TV y rany3i npae NIOAVHN BCTAHOBIIOIOTH BEPXOBEHCTBO
3aranbHOMACLKUX LHHOCTEN Hap yciMa iHWMMKU. BoHu
6e3nocepeaHbO BNMBAIOTb i HA 3aKOHOAABCTBO OKPEMMX
[epxas, i Ha NEeBHi I0r0 IHCTUTYTW.
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Okpemi acnekTu iHCTUTYTY tOpUAMYHOI BignoBigans-
HOCTi B MiXKHapOZHOMY 3aKOHOOABCTBI OO HE3aKOHHOT
(hapmaLieBTUYHOI AiiNbHOCTI AOCTIMKYBanu Taki daxisui
3 topuamnyHnx i hapmauestuyHnx Hayk: O. . Anekcees,
. B. Bywyesa, C. B. Bacunbes, H. O. I'ytopoea, C. O. Jle-
6enp, |. C. demyenko, O. O. MonogoxoHosa, C. . Mutiy,
. 1. MuTpodpaHog, B. M. Mawwkos, A. M. Mputyna, O. O. Pu-
wweHko, O. C. Conositos, €. J1. CtpenbLos, B. |. TepemeLb-
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kuir, O. C. XosnyH, B. O. LWanosanosa, B. B. LLlanosanos
Towo [1-13]. Ane NpuUCKOPEHHS TEMMIB EKOHOMIYHOrO
PO3BUTKY CBITOBOTO (DapMaLEBTUHHOTO PUHKY Ta 3pOCTaHHS
3r10BXMBaHb y cchepi 06iry nikapcokix 3acobis pobnsiTs He-
00XiAHUM NPOAOBXEHHS HAYKOBOI ANCKYCIl LLIOA0 Cy4acHOro
CTaHy MiXXHapOLHOrO 3aKOHOAABCTBA, SKUM PEryrioeTbCs
lopyanYHa BiANoBIganbHICTb 3a NPaBONOPYLLEHHS Y dap-
MaLeBTUYHIN AiSNbHOCTI, 4115 BpaXyBaHHS 10r0 NOMOXEHb
Yy HaLioHanbHOMy 3aKOHOLABCTBI YKpaiHu.

MeTa po6otu

JocnifpxeHHs MXHapOAHOTO 3aKOHOAABCTBA 3 NUTaHb LopU-
AVMYHOT BiNOBiAanbHOCTi y hapMaLeBTUYHI cchepi; aHani3
[iSnbHOCTI MXXHapOZHMX OpraHiaLiin y cdepi npotuaii pos-
NOBCHOKEHHIO hanibeudikoBaHKX NikapCbk1x Npenaparis.

Marepianu i MeToAH AOCAIAKEHHA

Matepian gocnigkeHHs — MiXXHapoaHi CTaHaapTH, crnps-
MOBaHi Ha 3abe3aneyeHHsi NPaBOBOI BU3HAYEHOCTi LLOAO0
TOrO, L0 BBaXatu hanbcudikauiero nikapcbkux 3acobis
i CXOXXMMMN 3MOYUHHUMU [ISSHHSIMM, Ta BCTAHOBIEHHS! KpK-
MiHanbHOI BiANOBIAANbHOCTI 3a AiSNbHICTb, NOB'A3aHy 3
(hanbcudikauieto nikapcbknx 3acobis. Mpotarom pobotw
BUKOPUCTaNN MeTOAM iHPOPMALIHOTO MOLLIYKY, aHanisy,
cucTemarusadii Ta y3aranbHeHHs.

Pe3yabTati

CrartTa 25 3aranbHoi Aeknapalii npaB MtoauHK, Lo CXBa-
neHa i nporonowera pesoniouieto 217 A (1I) FeHepanbHoi
Acambnei OOH Big 10 rpyaHs 1948 poky, 3akpinntoe npaso
KOXHOI NMIOANHN Ha Takvi XUTTEBUIA PiBEHb, BKITIOYHO i3
MeONYHUM JOrNSA0M i HeoOXiaHUM coLlianbHum obenyroBy-
BaHHAM, iKW € HEOOXiAHWM ANs NiATPUMAHHS iT 300POB’s,
[o6pobyTy Ta ii ciM’i, a TakoX NpaBo Ha 3abe3neyeHHs y
pasi xsopobwm [14].

Y npeambyni CtatyTy (KoHcTuTyLii) BceciTHbOi opra-
HizaLii oxopoHu 30opos’st (BOO3), Lo cxsaneHuii 22 nunHs
1946 poky Ta Habpas YMHHOCTI 7 kBiTHS 1948 poky, nporo-
MOLLIEHO MPWHLMM, 3@ SIKUM MIATPUMAHHS HABMLLOTO PiBHS
300pOB’S — OfiHE 3 OCHOBHUX NpaB KOXHOI NioauHN. Tomy
nepenbayeHo, L0 ypsam Aepxas HECYTh BiANOBIAANbHICTb
3a 370pOB'S CBOIX HAPOAB, i LS BiAMNOBIAANbHICTb ANKTYE
HeoOXiAHICTb BXWUTTS BIiAMOBIAHMX 3axodiB coLianibHOro
XapakTepy B rarny3i OXOpOHY 300pOB'S.

Y crartTi 8 [leknapauii npo NpaBo Ha PO3BMTOK, LIO
cxBaneHa pesontouieto 41/128 MeHepanbHoi Acambnei
OOH Big 4 rpyaHs 1986 poky, BM3HAYeHO: Aepxasu
MalTb BXMBATK Ha HauiOHaNbHOMY piBHI BCiX Heob-
XiHWX 3ax0AiB AN 34iICHEHHS NpaBa Ha PO3BUTOK i
3a6e3neynTn piBHICTb MOXMMBOCTEN ANS BCIX Y TOMY,
O CTOCYETHCS AOCTYMY, B TOMY YKCMi, JO OXOPOHM
3a0poB’s. Y pamkax pesontouii MeHepanbHoi Acambnei
OOH «[epetBopeHHs Halloro cBiTy: MMopsaok AeHHUI
y cchepi cTtanoro po3suTky Ha nepiog 8o 2030 poky»
BiA 25 BepecHs 2015 poky oaHieto i3 17 3aTBEpIKEHUX
uiner e 3abesneyeHHs 3L,0pPOBOro cnocoby XuTTs Ta
nobpobyTty nogen byab-akoro Biky. [JoCArHeHHs uiei
METU I'PYHTYETbCA Ha HafdaHHi gocTyny o 6e3nevHnx
nikapcbkux 3acobiB i BakuMH. [onoBHa ponb y 3axucTi,
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NigTPUMLI Ta BIJHOBMEHHI 300POB’S NOAEN HANEXUTb
nikapcbkum 3acobam, a JOCTYN A0 HUX — YacTUHA NpaBa
Ha HaMBULLMIA JOCSHKHWIA piBEHb 300POB'.

B YkpaiHi HuHi BinOyBaeTbCs NpoLec CTaHOBMEHHS
chepn hapmaLeBTUYHOI JiSNbHOCTI, 30KpeMa CUCTEMM
3abe3neyeHHst AKoCTi nikapcbkux 3acobiB. EdekTuBHICTb
3aXMCTY XWTTS Ta 300POB’S rPOMaSH Bif LIKOAW, K0T 3aB-
[ae 3acToCyBaHHS hanbcuikoBaHKX Nikapcbkix 3acobis,
3anexuTb Bia [ieBMx 3axoai i3 3anobiraHHs Ta npotuail
3no4nHaMm y Uin cpepi. Y Ctparerii HauioHanbHoi 6e3neku
Ykpainu, LWo 3atBepmxeHa ykasoM [pesnpeHta YkpaiHu
Bin 14 BepecHs 2020 poky Ne 392/2020 [15], Bu3HayeHo:
ANt pO3BMTKY NHOLCBKOrO Kanitany YkpaiHu HeobxigHo
YAOCKOHAMNUTI CUCTEMY KOHTPOIKO AKOCTi, DEKTUBHOCTI
Ta 6e3nekm nikapcbkux 3acobis.

danbendikauis nikapcbkux 3acobiB sk sBULLE HE
obmexyeTbes nuile dhapMaLeBTUYHUM PUHKOM YKpaiHu,
a € NpobremMHo 3arpo30t0 CBITOBOrO MacluTaby, Lo Bxe
[aBHO OTpuUMana MixHapoaHwi ctatyc. Ha ue sBuwe
SK Ha 3arposy MiXXHapOAHOrO PiBHS BKasyBanu Lie Ha
MixHapoaHin KoHdepeHLuii ekcnepTiB LWogo pauioHanb-
HOrO BMKOPWCTaHHS nikapCbkux 3acobis, sika Bifbynack
y Haitpo6i 1985 poky. ®anbcudikoBaHi Nikapcbki 3acobu
«nigpvBatoTby AOBIPY CYCMiNbCTBa 0 METOZIB NiKyBaHHS
Ta CUCTEMM OXOPOHW 3[0POB’S 3aranoM, € 3arpo3o Anst
KWTTS Ta 300POB'A NoanHN. MoTeHLUinHO HebeaneyHnMun
ANs 300pOB’S NoANHM € abcontoTHO BCi hanbeudikoBaHi
nikapcbki 3acobu, OCKINbkK Mig Yac ix BUPOOHMLTBA He
[OTPUMYHOTECS BUMOT 10 KOHTPOMKO AIKOCTI. Kpim coulians-
HWX i NIOACBKWX BTPAT, hanbcudikoBaHi nikapcbki 3acobu
CMPUYMHSIOTL EKOHOMIYHI BTPaTH, L0 Npu3BOAATh A0
3MEHLLEHHS OMofaTKkoByBaHOi 623, BUHUKHEHHSI HOBOT
chopmu HeROBPOCOBICHOT KOHKYPEHLji, 3HKEHHS [OXOAIB
BUPOBHWKIB.

Temnu rnobanisalii BMpobHWLTBa 11 06iry KOHTpadhakT-
HOI NPOAYKLi TICHO NOB’A3aHi 3 AiANbHICTIO OpraHi3oBaHNX
3MOYMHHUX YTPyNOBaHb, LU0 3yMOBIIOE MOCUNEHHS Nepe-
AYCIM KpuUMiHarbHOI BiANOBiAANLHOCTI 3a KOHTpadakTHY
JiSiNbHICTb, 30Kkpema Yy cdepi niapobneHHs Nikapcbkux
npenaparis. OTxe, came NpaBoBe perynioBaHHs apma-
LIEBTWUYHOI [iNbHOCTI Ha MiXHApPOAHOMY piBHI Bigirpae
BaXIrMBy ponb y 3abe3aneyeHHi sikocTi, 6e3neyHocTi 1
eeKTUBHOCTI NikapCbKux 3acobis.

06roBopeHHA

HeobxigHiCTb MOCTINHOMO MiXHapOAHOTO KOHTPOIO
BWpobHMLTBa, peecTpalii Ta 0biry nikapcbkiux 3acobis,
ynpaBniHHA iXHbOK SKiCTI0 | Beanekoto, 3abeaneyeHHs
3aXMCTy NpaB CMOXVBaYiB NikapCbkyx 3acobiB cnpyimHeHa
i HeOHAKOBWM CTyNEHEM PerynioBaHHs apMaLeBTU4HOT
[ISNBHOCTI Y KpaiHax i3 pisHUMK PiBHAMU CoLlianbHO-
€KOHOMIYHOTO PO3BUTKY, i BCTAHOBIIEHOK MOHOMOSIE
TPpaHCHaLlioHanbHWX kopropauii. [Jo TpaHCHaLioHanbHMX
KopriopaLii Hanexarb Cy6’'eKTM eKOHOMIYHOI ZiSbHOCTI,
LLO 3[jiCHIO0Tb CBOI onepalii GinbLU HiXX B OAHIN KpaiHi.
MoHononbHe CTaHOBWLLE TPaHCHALLiOHamNbHUX Kopnopa-
Ui Ha MixXHapoaHOMY (hapMaLeBTUMHOMY PUHKY Ta iXHS
BignoBiAanbHiCTb 3a Hebe3aneyHi Ta HeedheKTUBHI NikapChbki
3acobu, siKi 3aBAATb LKOAM 300POB'I0 MOAEN Y BCbOMY
CBITI, aKTyasniaye NuTaHHs Npo iXHIO BiANOBIAAMNbHICTb 3a
MOPYLUEHHS NpaB MOAUHU.
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JisnbHicTb BenukUX TpaHCHaLiOHanbHUX (apmave-
BTUYHMX KOMMNaHiIl 3aBaxae aepxaBam Yy MOBHi Mipi pea-
nigyBaTV NpaBo Ha HaMBULLMIA piBEHb 30OPOB'S, 30KpeMa
YCKMaAHIE iXHi 3ycunns wopo 3abesneyeHHs gocTtyny
HaceneHHs o nikapcbkux 3acobis. Cepen OCHOBHUX Nepe-
MOH HeODXiAHO BUOKPEMUTI HAATO BUCOK LIIHW, HEOOCTATHIN
piBeHb yBaru [0 HaykoBWX po3pobok Yy cchepi nikyBaHHS
opaHHuX (piaKiCHWX) 3aXBOPIOBaHb, HEKOPEKTHY peknamy
nikapCbKIX 3acOBIB | CyMHIBHI METOAM 3AINCHEHHS! KMiHIYHWX
BunpobyeaHb. MpoBaasyn nogibHy NoniTuky i NpakTuky,
(hapmaLieBTUYHI KOMNaHii HeCyTb conigapHy pPUANYHY
11 €TW4HY BiANOBIJamNbHICTb 3@ NOPYLUEHHS NPaB NIOAUHM.
Komiter OOH 3 ekoHOMiYHKX, COoLianbHUX i KynbTYpHWUX
npaB y 3ayBaxeHHi 3aranbHoro nopsigky Ne 14 (2000 p.)
MiaTBEPAVB, LU0 NPELCTaBHUKV NPUBATHOO CEKTOPa pasom
i3 oepxaBaMu HECYTb BiANOBIAANbHICTL 3a peanisavito
npaBa JIIAVHM HA HANBULLMIA JOCSKHWIA PiBEHb 300POB’S.

3a iniyiatmeoto OOH, Wo cnpsiMoBaHa Ha CrpUSIHHS
couianbHin BignoeiganbHOCTI GisHecy i NiTPUMKY BUpi-
LUEHHSI MiANPUEMHMLIbKMM Konamm npobnem rnobanisauii
Ta CTBOPEHHS BinbLu cTabinbHOT Ta BCEOXOMHOI EKOHOMIKM,
y 2000 pouij cxBaneHo mobanbHuii forosip OOH. Llen
[0roBip, A0 SIKOro cTaHOM Ha 2021 pik npueaHanocs noHazg
12765 komnaHiin Ta opraHisauin i3 Binbw Hixk 160 KpaiH
CBITY, — HanbinbLUa B CBiTi 4OOPOBINbLHA iHiLiaTVBa y chepi
coujianbHoi BianoiganbHocTi BisHecy. YkpaiHa npuegHana-
cs po mobaneHoro gorosopy OOH y 2013 poui. Jorosip
CMPSIMOBAHUI Ha NOBCIOAHE [JOCATHEHHS BiAMOBIOHOCTI
[iNoBKX onepaLwii, cTpaTerii Ta NpuHLMNIB y ccepi npas
ntopuHn. OcobnBmMI IHTEPEC Y KOHTEKCTI BiAMNOBIAANBHOCTI
(hapmaLeBTUYHUX KOMMAHIN BUKMMKAKOTb NPUHLMNK, LLIO
CTOCYIOTbCSl 3aXMCTy NpaB MOAWHN Ta NPOTUAIT KOpynLii.
Tak, komnaHii 3060B’s13aHi 3abeaneyyBaTi Ta NoBaxatut
3aXMCT NpaB JIOAWHU, LLIO NPOTONOLLEH] Ha MiXKHapOAHOMY
piBHi (npuHLMN 1); 3abe3nevysarty, o6 iXHs BMlacHa Aisnb-
HICTb He CIpUYMHSANA NOPYLLEHHS NPaB NOAWHY (MPUHLMN
2); npotugiatu byab-akuM dopmam kopynuii, pasom i3
BMMaraHHsM i xabapHWLTBOM.

TpaguuiinHO y MiXHapo4HOMY 3aKOHOZABCTBI PO3pi3-
HSIKOTb TPU PIBHI 3aKPINMeHHs NpaBa Ha OXOPOHY 300POB’S:
yHiBEpCarnbHUi, perioHanbHWiA i cnewianizoBaHui. YHi-
BepcanbH1M MiKHapPOAHO-NPaBOBUM akTam 3AeBinbLLoro
BaCTUBWIA JeKnapaTuBHO-PEKOMEHAALIHUA XapakTep,
3BEPHEHMI 4O CBITOBOI CMiNbHOTK. MpoTe M1 JOKyMeHTa-
MU Ha AiepKaBu-y4acHUL MOKMafeHo IopuanyYHi 060B’3KK1
LLI0A0 BXUTTS 3aKOHOAABYMX 1 aMiHICTPaTUBHMX 3aX0fiB,
LLO CMpAMOBaHi Ha peanisavjlo 3akpinneHux y HUX npas.
YHiBepcanbHiCTb 3aKpinneHHs npaBa Ha OXOPOHY 300POB’S
— rapaHTis M0ro BM3HaHHS1 CBITOBWMM CMiBTOBApUCTBOM,
o 3abeanevyeTbCst 3060B’I3aHHAM KOXHOI [epKaBu
BUKOPWCTOBYBATW BiAMOBIAHI MEXaHi3MW Ans NOro A0Tpu-
MaHHs. Ha perioHanbHOMY piBHI CTaHOapTW, BCTAHOBMEHi
Yy 3aKOHOAABUMX aKTax NeBHOI MXHAPOAHOI opraHisaii, €
000B'I3KOBVMY 10 BYKOHAHHS AepKaBaMM-yHaCHULIIMU Ta,
K PaBuo, CynpoBOMLKYHOTHCS MOMITUKO-NPABOBUM MEXa-
Hi3MoM peanisauii. CneuianisoBaHi MixXHapogHO-NPaBoBi
aKTW y cdepi OXOPOHW 3OPOB’S XapaKTEPU3YTLCS TUM,
L0 BOHM CXBamnoTbCA MiKHAPOAHMMM OpraHizauisiMu,
JiSNBHICTb SKUX CMPSMOBaHa Ha PO3B’A3aHHS CMiMbHWX
NWUTaHb Y NEBHIl ranys3i.

Y crarTi 9 KoHcTuTyuii YkpaiHu BU3HAYEHO: YMHHI MiX-
HapoaHi foroBopy, 3rofa Ha 060B ' A3KOBICTb AKMX HafaHa
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BepxosHoto Pagoto YkpaiHu, — YyacTuHa HauioHanbHOro
3aKoHogascTBa YkpaiHu. YactuHoro gpyroto ctatti 19
3aKoHy YkpaiHu «[po MixHapoaHi aorosopu Ykpainuy Big
29 yepsHsa 2004 poky Ne 1906-1V, wo Habpas YWMHHOCTI
3 ceprHs 2004 poky, BCTAHOBMEHO: SKLIO MiXHAPOAHWUM
[0roBOPOM YKpaiHu, Sikuii Habpas YMHHOCTI B yCTaHOBIE-
HOMY MOPSAKY, BCTAHOBIEHO iHLLI NpaBuna, HiX Ti, Wo ne-
penbayeHi y BianoiaHOMy akTi 3akoHopaBcTea YkpaiHu, To
3aCTOCOBYHOTHCS NPaBUNa MixkHapogHoro gorosopy. OTxe,
B YkpaiHi 3akpinneHni NpUHLMN NpiopuTeTy MiXXHAPOAHOMo
3aKOHOAABCTBA Nepe HaLioHaNbHUM.

Y cratTi 79 3akoHy Ykpaitn «OcHOBYW 3akoHOAABCTBa
YkpaiHu npo OXOpOHy 300POB’s» HaBeAeHo, Lo YkpaiHa
€ YYaCHUKOM MiXHaApOZHOro cniBpobiTHMUTBA y cdhepi
OXOPOHU 300p0B’s, YrieHom BOOS Ta iHLUMX MiXKHAPOZHMX
OpraHisaLiii, rapaHTye LM OpraHidaLisiv HanexHi ymoBu
LiSiNbHOCTI Ha TepuTopii YKpaiHu, cnpusie PO3LUMPEHHIO i
nornubrneHHto yyacTi Ykpaiu y 3axogax, Lo HUMKU npo-
BaAsATbCs. 3a3HavyeHo, Lo, BiAMOBIAHO A0 CBOIX MiXHa-
poaHO-NpaBoBMX 3060B’s13aHb, Aepxaea bepe yyacTtb y
peaniaajii MbkHapOgHMX MPOrpam OXOPOHM 300POB'S; 3AiNC-
Hioe 0BMIH ekonoriYHo, MeanyHoOK Ta peabiniTaviiHoto
iHbopMmaLiieto; cnpusie NPOECIMHM | HAYKOBUM KOHTaKTam
npaLiBHUKIB OXOPOHW 3L0POB'sA, dhaxiBuiB 3 peabiniTauii,
0OMiHY NpOrpecuMBHUMM MeTOAaMM | TEXHOMOTIAMU, eKC-
nopTy Ta iMMOpTy MeanYHOro obnapHaHHsl, nikapcbKux
npenapari, TEXHIYHVX Ta iHLWKX 3acobiB peabinitauii, iHWKX
TOBapiB, HEOOXiAHNX AN 3[0POB'S, HIANBHOCTI CRiMbHUX
nignpueMCTB Yy cepi OXOPOHW 300POB’S; OpraHi3oBye
CrinbHy NigroToBKy dhaxiBLiiB, PO3BMBAE i MiATPUMYE BC iHLL
thopmu MikHapoaHOro CMiBPOBITHULTBA, LLO HE cynepeyaTb
MiKHapOAHOMY NpaBy Ta 3aKOHOAABCTBY YkpaiHu.

CratTa 28 3akoHy YkpaiHu «[po nikapcbki 3acobu»
KOHKPETW3Y€e MikHapoaHe CniBpoBITHULITBO AepKaBu came
y ccbepi CTBOPEHHS, BUPODHULITBA, KOHTPOMIO AKOCTI Ta
peanisauii nikapcoknx 3acobiB. Y Uil HOpMi HaBeaeHo:
YKpaiHo po3pobnstoTbCs i BUKOHYHOTLCS MiKHApPOAHi
HayKOBi nporpamu, 34iCHI0TLCS 06MiH iHbopMaLlieto,
NPOrpeCBHUMI METOAAMU Ta TEXHOMOTISIMW CTBOPEHHS
i BAPOOHMLTBA NikapCbkMx 3acobiB, iX eKCMopT Ta iMMNopT,
NPOECINHUIA | HAYKOBUI KOHTAKT NpaLiBHUKIB OXOPOHM
30POB'S TOLLIO; PO3BMBAOTLCS | MATPUMYHOTLCS BCi (HOpMM
MiXHapoaHoro cniBpobiTHULTBA Y cdhepi CTBOPEHHS, BUPOG-
HWLITBA, KOHTPOIIO AKOCTI Ta peanisavii nikapcbkux 3acobis,
LLO He cynepeyaTb 3aKkoHodaBCcTBY YkpaiHu.

Y 1999 poui BOO3 nig erigoto npoekty «Panscudi-
KoBaHi nikapcbki 3acobu» onybnikysana PekomeHpauii 3
po3pobneHHs 3axopiB Woao 6opotbou 3 hanbeudikosa-
HUMK nikapcbkumMu 3acobamu. Ha OCHOBI LiMx pekomeHaa-
Liii NiaroToBNEHO 11 3aTBEpMKEHO nocTaHoBo KabiHeTty
Minictpis Ykpaitu Big 17 nunHa 2003 poky Ne 1075 Mpo-
rpamy 60poTb6M 3 BUPOGHULITBOM Ta PO3MOBCHMKEHHSM
thanbcndpikoBaHyx nikapcbkix 3acobis Ha 2003-2008 poku.

3akpinnenHs y KoHctuyuii Ykpaibm ctpareriyHoro
Kypcy OepxaBu Ha HabyTTs MOBHOMPABHOMO YrieHCTBa
B €C Ta Opranizauii MMiBHiYHOATNAHTUYHOTO [OrOBOPY
BM3HAYaE iMNMeMeHTaLil0 BignoBigHOro MiXHapoaHOro
3aKOHOLABCTBA 10 HALlOHANBbHOTO 3aKoHOAABCTBa YKpaiHu.
[Mpovec iHTerpauji Ykpainm o €C BignosigHo 4o Yroan npo
acoujavijto nepenbavae rapMOoHi3aLlito OCHOBHUX ENEMEHTIB
MPaBOBUX CCTEM | CTBOPEHHS NOTNMONEHOT Ta BCEOXOMHOT
30HY BiNbHOI Toprieni. B acnekTi obiry nikapcbkix 3acobis
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Lie 03HayYae, Lo HopMaTuBHO-NpaBoBi cuctemmn €C, kpa-
iH-uneniB €C Ta YkpaiHu MatoTb y3rofpKyBaTucs Ha OCHOBI
KpalLLIoro EBPOMNECHKOro A0CBiAY AepaBoTBOPeHHS. OTxe,
3aKoHOAABCTBO YkpaiHu Ta €C woao nikapcbkux 3acobis
MatoTb BNPOBaKyBaTV | BUKOPUCTOBYBATM EAVHI NpaBuna
perynoBaHHs (papMaLeBTUYHOMO PUHKY.

3BaXxatoum Ha Te, L0 HUHI YkpaiHa He € kpaiHoto-ure-
Hom EC, 110ro HopMU He 3aCTOCOBYIOTbCS B YkpaiHi aBTo-
MaTu4HO. TOMy HaujioHanbHe 3aKOHOAABCTBO Mae ByTu
apanToBaHe [0 3akoHofascTea €C 3rigHo 3 Yrogoto npo
acouiauito mMix YkpaiHoto Ta €C i gogatkamu go Hei. Y
nyHkTi 8 Pesomtovii AP (2001)2, wo cxBaneHa 21 6epesHs
2001 poky Komitetom MmiHicTpiB Pagu €Bponu, 3BepHEHO
yBary Ha Hebe3neky hanbcudikauii nikapcbkux 3acobib.
MapnameHTcbka acambnes Paau €sponu y PekomeHaauii
1673 (2004) «MigpobnexHs: npobnemn Ta BUPILLEHHS»
nigkpecnuna HeoOXiAHICTb NOCUNEHHS! 3aKOHOLABYNX
Ta aAMiHICTPaTUBHIMX 3ax0AiB i3 NpoTuaji nigpobkam; a y
PexomeHrpaii 1793 (2007) «[Mpo HeobxigHICTb yXBaneHHs
KoHBeHL,ii Pagn €Bponu npo npunuHeHHs BUPOBHULTBA Ta
06iry kKoHTpadbakTHOI NpoayKLii» pekomeHayBana KomiteTy
MiHICTpIB JOPYYMTM NPOINEHOMY MiKYPSAOBOMY KOMITe-
Ty, 3a NOTOMKEHHAM 3 €Bponencbkum Co30M 1 LMK
3alikaBNeHUMM CTOPOHaMK, BUPOBIEHHS EBPONEACHKON
KOHBEHL|i NpO MPUNMHEHHS BUPOGHULTBA Ta 0Biry KOH-
TpadpakTHOT NPOAYKLii, IKOK OXONMOKTLCS LIMBINIBHO- Ta
KpVMiHarbHO-NPaBoBi acnekTy npobremu.

9 rpyaHs 2010 poky KomiteT minicTpis Pagu €Bponm Ha
BUKoHaHHs Pesontovii AP (2001)2 npo ponb chapmaLeBsTiB
y pamkax 3axopiB i3 3abe3neveHHss Ge3nekn 300poB’s,
Bignosigen, cxsaneHnx KomiTeTom MiHIiCTpiB 6 KBiTHS
2005 poky Ta 26 BepecHs 2007 poky oo PekomeHaauiv
MapnameHTcbkoi Acambnei 1673 (2004) «MippobnexHs:
npoGremu Ta BupiLLeHHs» Ta 1794 (2007) «AkicTb nikap-
CbKMX 3ac00iB y €BPONI», a Takox A4S 3anobiraHHs 3arposi
OXOPOHi 300POB’st Ta GOPOTLOM 3i 3MOUMHHICTIO, LLIO BKITHOHAE
nigpobneHHs MeanyHoi NpoayKLUii Ta NoAibHi 3nounHK, Sk
3arpoXytoTb OXOPOHi 30POB'Sl, 30KpeMa LUMSXOM 3aKpi-
MNEHHS HOBUX 3MOYUHIB | KpUMIHANBHWUX CaHKLRA, L0 CTO-
CYHTbCSI LIUX 31104MHIB, cxBanuB KoHBeHLito Pagy €sponn
Mnpo NigpobneHHst MeaUYHOI NPOLYKLT Ta NoAidHI 3no4nHY,
LU0 3arpoXyrTb OXOPOHi 300poB’sa (pani — KoHBeHLUis
«Megikpim»). Ykpaina nignucana KowseHuito «Megikpim»
28 xoBTHA 2011 poky, paTudikyBana 3akoHoM YkpaiHu
Big 7 yepBHs 2012 poky Ne 4908-VI [16]. BoHa Habpana
YMHHOCTI Ans Ykpainu 1 ciuHa 2016 poky.

KoHBeHUis «MegikpiMm» — nepwmn MixxHapogHun
KpMMiHamNbHO-NPaBOBWIA JOKYMEHT, LLO 3060B’3ye KOKHY
[iepXXaBy-y4acHNLI0 YAOCKOHANUTK 3aKOHOAABCTBO LLoS0
0biry nikapcbkmx 3acobiB LNSXOM YBEAEHHS KpUMiIHAMNBHOT
BiZNOBiAANBHOCTI 3a hanbcudikauito Ta 0bir dhanbcudiko-
BaHUX Nikapcbkux 3acobiB. Tak, koxHa fepxaBa-yvacHuLs
Mae BCTAHOBUTU Y HaLiOHaNbHOMY 3aKOHOAABCTBI KpUMi-
HarbHy BignoBidanbHICTb 3a:

— Byab-siKy YMUCHY dhanbeudikaLlito Nikapcbkux npe-
naparis (cTarTs 5);

— YMWCHO CKOEHe nocTayaHHst abo Mpono3uLio cTo-
COBHO MOCTaYaHHs, y TOMy YiCHi nocepeaHuLTBa, Toprieni,
y TOMy uucni 30epiraHHsi Ha cknagi, iMMNopTy Ta ekcrnopTy
(hanbcudikoBaHMx Nikapcbkux npenaparis (CTaTTs 6);

— YMWCHE CTBOPEHHS MiapobreHnx JOKYMEHTIB, SiKi
MaKTb CTOCYHOK 10 MEAWNYHOTO NPOAYKTY, aKTUBHOI peyo-
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BVHM, EKCLMNIEHTY, YacTUHK, MaTepiany abo akcecyapy abo
nigpo6neHHs BiANOBIAHMX JOKYMEHTIB (cTaTTs 7);

— NogibHi 3M04MHK, LLO 3arpoXKyHOTb OXOPOHI 300POB'S,
30KpeMa 3a BUrOTOBNEHHS, 30epiraHHs Ha cknagi Ans no-
CTauaHHsl, iMMOopT, eKCMOPT, NOCTa4aHHsl, NPOMNo3unLk CTo-
COBHO NOCTa4aHHs abo PO3MILLEHHS Ha PUHKY MiKapCbKUX
npenaparti 6e3 [03BOMy Y BUNAZKaX, KOnu Takuid [o3Bin
BIMaraeThCs BiANoOBIAHO 40 HaLiOHaNbHOro 3aKOHOAABCTBA
(ctatTs 8).

MonoxeHHs KonseHLii «MegikpiM» NOLIMPIOOTL IHCTU-
TYT OPUAMYHOI BiANOBIZANbHOCTI Ha opUANYHKX ocib. Ha
KOXHY [iepaBy-y4acCHULI MOKnafaeTbest 3000B’A3aHHs
BXMTW HEOOXiAHMX 3aKOHOAABYMX Ta iHLWMX 3axodiB Ans
3a0e3neyeHHst MOXIMBOCTI MPUTATHEHHS 10 BiAnoBifarnb-
HOCTi tOPMAMYHIMX OCID 3a 3r04MHM, BCTAHOBMEHI BiANOBIAHO
[0 L€l KOHBEHLji, O CKOEHi Ha iXHI0 KOpUCTb ByAb-sKOK
isnyHoto ocoboto, sika disina 0cobuCcTo Un B cknagi opraHy
topuanyHoi ocoby Ta obiiMana KepiBHy Nocagy B MeXax
Liel topuanyHoi ocobm, Ha MifcTaBi NOBHOBaXeHb Npea-
CTaBHULITBA OPMANYHOT 0COOW; MOBHOBaXEHb YXBantoBaT
PiLLEHHS B iMEHI topyaNYHOT 0cobY; NOBHOBAaXEHD 3ilC-
HIOBATW KOHTPOIb Y Mexax ropuanyHoi ocobu. Kpim umx
BUNAJKiB, KOXHA [epxaBa-y4yacHWLS Mae BXuBaTu Heob-
XiAHWX 3aKOHOAABYMX Ta iHLLKX 3axopiB Ans 3abe3neyeHHs
MOXIMBOCTi NMPUTArHEHHS! 4O BiANOBIAANbHOCTI OPUANYHOT
ocobu, Konu BiACyTHICTb Harnsimy abo KoHTponto 3 Goky
hianyHoi 0co6M NpK3Bena [O MOXIMBOCTI CKOEHHS! 3MI0HMHY,
BCTAHOBMEHOrO BiAnoBiaHO A0 Liei KoHBeHLi, B iHTepecax
Liei topuanyHoi ocobu gisnyHo ocoboto, sika e nig i
KEPIBHWLTBOM. TakOX BK3HAYEHO, LLO BigNOBiAaNbHICTb
tOpMANYHOI 0COBK MOXxeE ByTU KpUMIHANBHOIO, LMBINLHOK
abo agMiHICTpaTMBHO, NMPOTe Taka BiAMOBIAANBHICTL He
BMMBaE Ha KpUMiHaIbHY BiNOBiAaNbHICTb GidnyHX oCib,
SKi ckoinu 3anounH (ctarrs 11).

3akoHoM YkpaiHu «[1po BHECEHHS 3MiH [0 AesKuX
3aKoHoAaB4MX akTiB YkpaiHu Lwoao 3anobiraHHs dans-
cudpikauii nikapcbkux 3acobiBy Big 8 BepecHs 2011 poky
Ne 3718-VI, wo Habpas yuHHOCTI 1 nucTonaaa 2011 poky,
y 3aKkoH YkpaiHu «[po nikapcbki 3acobu» BBEAEHO TEPMIH
«dhanscudikoBaHuii nikapcbkuii 3acioy | HaBeaeHO 3HaYeH-
H$1, B IKOMY BiH BXWUBAETHCS Y 3aKOHOAABCTBI MPO MiKapCbki
3acobu; nocuneHo agMiHiCTpaTUBHY BiANOBIAANbHICTb
3a (hanbcudikauito nikapcbkux 3acobie abo obir danb-
cudpikoBaHux nikapcbkux 3acobiB (ctarts 44-2 Kogekcy
YkpaiHu npo agMiHicTpaTBHI NPaBOMNOPYLUEHHS); BBEAEHO
KpMMiHanbHy BiAMOBIAANbHICTL 3a KOHTpabaHay danbeun-
hikoBaHux Nnikapcbkix 3acobis (cTatTs 305 KpumiHansHoro
komekcy YkpaiHu), 3a chanbcudikalito nikapcbkux 3acobis
abo o6ir danbcudikoBaHnx Nikapcbkux 3acobiB (cTaTTs
321-1 KpuminanbHoro kogekcy Ykpainu).

Cepeq iHWMX NpaBoBKX akTiB €C, cnpsiMOBaHWX Ha
3anobiraHHs BYMHEHHIO 3MOYMHIB Y Cepi BUrOTOBMEHHS
Ta 00iry nikapcbkyx 3aco6iB, y TOMY YMCIi OO NPOTUAii
dhanbeudikauii nikapcbkux 3acobis, Tpeba HasgaTu:

1. Ovpextuy 2001/83/€C Pagu €sporwm Big 06 nu-
cronaga 2001 poky «[po Kogekc cnifibHOTW BiHOCHO
nikapCbkMX npenapartis, NPU3HAYEHNX AN CNOXMBAHHS
noabMWy», Sika pernameHTye feTarnbHi npasuna 6eaneku,
O MICTATbCS Ha NaKyBaHHi NikapCbkix 3acobis Ans me-
[VMYHOTO 3aCTOCYBaHHS;

2. [leneroanuii pernameHT Komicii (€C) Ne 2016/161
Big 2 xoBTHS 2015 poky, SIKUM BCTaHOBNEHO NOPSZOK
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MapKyBaHHs KOXHOI YNaKoBKM Nikapcbkoro 3acoby iHavBi-
ZyarnbHUM KogoM Anst 3abesneveHHs Geaneku nikapCbkux
3aco0iB i 3anobiraHHst ix danbeudikauii. Lien pernameHt
i3 9 ntotoro 2019 poky € 060B'A3KOBMM [0 3aCTOCYBaHHS
fepxaBamu-yneHamm €C.

Migkpecnumo, Lo Ans YAOCKOHANEHHS AEPXaBHOTO
KOHTPOIIO SIKOCTI NikapCbKux 3acobiB B YkpaiHi Ha 3akoHo-
[1aB4OMY DiBHi BpaxoByHOTb Ha3BaHi NMpaBoBi akTu €Bpo-
nevicekoro Coto3y. Tak, y OepxasHii cTparterii peanisauii
[epXxaBHOI NONiTVKW 3abe3neyeHHs HaceneHHs NikapCbKu-
mu 3acobamu Ha nepiog go 2025 poky, Lo 3aTBepaKeHa
noctaHosoto KabiHeTy MinicTpiB Ykpainu Big 5 rpyaHs
2018 poky Ne 1022, HaBefeHO: OCKiNbKW YMHHA cucTema
[lepXaBHOro perynioBaHHs y cdepi obiry nikapcbkux 3a-
cobiB He MOBHOK MIpOI0 BIAMNOBIAAE CyYaCHWM BUMOraMm,
a[pKe BMKOHAHHSA 3aKOHOZABCTBA YKpaiHW 34INCHIOETHCS
He 3a BCiMa HanpsiMamu, a MOHITOPUHT He Mae CUCTEMHOTO
XapakTepy, T0 BoHa NoTpebye yAOCKOHANEHHs LUMNSXOM
rapMoHisaLlii 3aKoHogaBcTBa YkpaiHu i3 3akOHOLABCTBOM
€C [17]. Bpaxosytoun Bumoru Aupextven 2001/83/€C pos-
pobneHo Mopsaok BCTaHOBNEHHS 3aBOPOHM (TMMYacoBOi
3ab0opoHy) Ta NOHOBREHHs 06iry nikapcbkux 3acobiB Ha
TepuTopii YkpaiHu, 3aTBepmKeHuin Hakasom MiHicTepcTea
OXOPOHM 370poB’'A Ykpainu Big 22 nuctonaga 2011 poky
Ne 809 (3apeecTtpoBaHuit y MiHicTepcTsi tocTuLii YkpaiHu
30 ciuHsa 2012 poky Ne 126/20439).

I3 nocunanHsm Ha [enerosaHuii pernameHt Komicii
(€C) Ne 2016/161 posnopsmkeHHam Kabinety MiHicTpis
Ykpainu Big 3 ksiTHa 2019 poky Ne 301-p cxBaneHo KoH-
LienLito peanisavii AepkaBHOI NONITUKY LWOAO 3anobiraHHs
dhanbeudikauii nikapcbkux 3acobis npotarom 2019-2023
POKiB. Y Lill KOHUenuii BU3Ha4yeHo, Lo i peanisauis
3AINCHIOETLCA 3 YpaxyBaHHAM MPUHLMNY YAOCKOHANEHHS!
HOpMaTUBHO-NPaBOBOI 6a3u BiAMOBIAHO A0 EBPONENCHKIX
CTaHzapriB.

OTxe, HUHI B YkpaiHi BigbyBatoTbCs npouecu rap-
MOHi3aLlii, KOHBEPreHLii BITYM3HAHOMO 3aKOHOAABCTBa Ta
3aranbHOEBPONENCHKUX MPaBun i cTaHaapTis y dhapmatie-
BTWYHIl 4iSnbHOCTI, 30KpeMa LLoAo 3anobiraHHs 3n04MHaMm,
SKi BYMHSIOTBCS Y Chepi BUTOTOBMEHHS! Ta 0biry nikapcbkux
3acobis.

BucHOBKHM

1. YkpaiHa K 4neH MixXHapogHOro CriBTOBapKCTBA
B3sina Ha cebe 3000B’si3aHHs BUKOHYBATU MiXXHApOaHi Bu-
MOru Wwoao 3abe3neyeHHs 6e3neku, SkocTi, eHEKTUBHOCTI
nikapcbkux 3acobiB Ha BCiX eTanax ixHboro 0biry, CnpusTu
Ta 3MiLHI0BATW MiXXHapOAHe CniBpobiTHULITBO y hapmaLie-
BTUYHIN QiSNIbHOCTI.

2. IMnnemMeHTaLis B yKpaiHCbKe 3aKOHOAABCTBO MOrIo-
XeHb MKHapOZHOrO 3aKOHOAABCTBA, SKVMU BCTAHOBIHO-
€TbCA lOPMAMYHA BiAMOBIAANBHICTL 3@ NPaBONOPYLUEHHS
y papmaLieBTUYHIN QiSNbHOCTI, Mae 3aranomM No3UTUBHUI
€(hexT, LLIO NPOSBNSETLCS B YCYHEHHI MPOraniH, siki iCHY0Tb
Y BITYM3HSIHUX 3aKOHOAABYMX aKTax.

3. HactynHuit po3BMTOK Ta yAOCKOHanNeHHs dap-
MaLeBTUYHOI AisnbHOCTI B YKpaiHi Mae Bigbysatucsa 3
BpaxyBaHHsAM Y HalioHanbHOMY 3aKOHOAABCTBI MiXHa-
POLHO-MPaBOBUX HOPM, SIKUMI 30KPEMa BCTaHOBIHOETHCS
topuanYHa BignoBiAanbHICTL 3a MigAPOBNeHHs Nikapcbkux
3acobis.
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MepcnekTuBM nopganblux gocnigxeHb. [Ans
po3BUTKY (hapMaLleBTUYHOI AisnbHOCTI B YkpaiHi B6a-
4aemo HeoOXiAHMM NPOLOBXEHHS BpaxyBaHHsA Yy Ha-
LioHanbHOMY 3aKOHOLABCTBI MiXHapOZHO-NPaBOBMX
(eBPONENCHKIX) HOPM, BKITHOYHO i3 TUMM, LLIO BCTAHOBIIOKTH
OpVUANYHY BiANOBIZANbHICTL 3a NigPOBMNEeHHs MiKapCbkux
3acobiB.
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Meta po6oTu — aHania noLwMpeHoCTi MeTULMNiH-peancTeHTHUX Staphylococcus aureus (MRSA) ynpogosx 2018-2020 pp. y
nawieHTiB i3 rHiNHO-3anarnbHUMK 3aXBOPIOBAHHSAMI Pi3HOT Nokanisaulii B YepHiBeLbkin obnacri.

Marepianu Ta metogu. 3aranom gocnignnm 804 wramu S. aureus. |13onsT ineHTMdDiKyBanu 3a MopONoriYHAMU, TUHKTOPIaNbHUMM
Ta (hi3ionoro-6ioxiMiYHMMM 03HaKaMK, BUBYMMK iIXHIO YyTIIMBICTb 40 aHTMOIOTMKIB. [OCTAHOBKY Ta OLHIOBaHHS aHTUOIOTUKOrpam
BMKOHanM BignoBigHo Ao pekomenaauin Clinical & Laboratory Standards Institute (2017), sik i KOHTPONb SKOCTi KOXHOI NAPTIT AUCKIB
3 aHTnbioTkamm (Oxoid, Benuka BputaHis). Pe3ancTeHTHICTb 4O METULMIIHY BU3HAYANM CyporaTHM TECTOM, BUKOPUCTOBYHOUM
anck i3 30 MKr LedhoKCUTIHY.

Pesynkratu. Bussunu piske 3poctaHHs yacTtotv BugineHHs MRSA 'y 2020 poui nopiBHsHO 3 nonepeaHimMu pokamu — B 1,6-2,0
pasa Loao nokasHukias 2018 12019 pokis. PisHuus mix 2019 i 2020 pokamu ctatnctuyHo BiporigHa — te = 2,49 (p < 0,05). Cxoxy
OMHaMiKy cnocTepiranu Ans Wwramis, siki BUAINEHi 3i Cnnsorx 060MNOHOK poTa, siavka, NigHEBIHHMX MUrganukie: nopisHsHoO 3 2018
i 2019 pokamm y 2020 poui yactota BuaineHHs MRSA wwramie 3pocna B 2,5-3,6 pasa. PisHuus mix 2020 i 2019 pokamu cTa-
TUCTUYHO BiporigHa — te = 2,02 (p < 0,05). BctaHoBunmn YiTky TeHAEHLi 40 30inbLUEHHS YacTOTV BUAINEHHS NONIPE3NCTEHTHNX
LUTamiB YNpOAOBX NEPIoay CNOCTEPEXEHHS.

BucHoBKM. 3a pokn crocTepexeHb He BUSIBMEHI CYTTEBRI 3MiHW 3@ YaCTOTOK BUAINEHHS LUTaMIiB 30f10TUCTOMO CTagifloKoKy 3
BOTHULL THiliHO-3amanbHKX NPOLECIB pi3Hoi nokanisaji. Y YepHiselbkii obnacti B 2020 poui BU3Ha4mnIn 36inbLIEHHs YacToTu
BuaineHHs wramis MRSA Big nauieHTiB i3 rHiiHO-3ananbH1MK 3aXBOPHOBaHHSAMM NepeayciM BHACMILOK BULINEHHS 3i CIM30BUX
060IOHOK POTOBOI MOPOXHUHY Ta NiAHEBIHHMX MUTAANKKIB. 3a Nepiog cnocTepexeHb ICTOTHO (Malike BABIYi) 30inNbLUMNAacs YacTka
nonipesncTeHTHUX Wramis MRSA; e Bkasye Ha AOLNbHICTb MOHITOPUHTY iX NOLUMPEHHS.

Dynamics of methicillin-resistant staphylococcus aureus prevalence
among patients of the Chernivtsi region

0. 0. Blinder, 0. V. Blinder, D. V. Rotar, A. V. Humenna

The aim of this study was to analyze the prevalence of methicillin-resistant Staphylococcus aureus (MRSA) during 2018-2020
among patients with purulent-inflammatory diseases of different localization in the Chernivtsi region.

Materials and methods. A total of 804 strains of S. aureus were studied. Isolates were identified by morphological, tinctorial,
physiological and biochemical characteristics, and their sensitivity to antibiotics was tested. Preparation and the susceptibility
testing were performed in accordance with the recommendations of the Clinical & Laboratory Standards Institute (2017), as well as
quality control of each batch of antibiotic discs (Oxoid, UK). Determination of methicillin resistance was performed by a surrogate
test using a disk of 30 ug cefoxitin.

Results. The significant increasing in the frequency of MRSA were found in 2020 as compared to previous years — a total of
1.6-2.0 times compared to 2018 and 2019. The difference between 2019 and 2020 was statistically significant: tg = 2.49 (P <0.05).
There was also a clear upward tendency in the isolation frequency of poly-resistant strains during the observation period.

Conclusions. Significant changes in the frequency of isolation of Staphylococcus aureus strains from foci of purulent-inflamma-
tory processes of different localization were not detected over the years of observations. There was an increase in the isolation
frequency of the MRSA strains from patients with purulent-inflammatory diseases in the Chernivtsi region in 2020 mainly due to
isolation of such strains from the mucous membranes of the oral cavity and tonsils. The proportion of MRSA poly-resistant strains
increased significantly (almost twice) during the observation period suggesting that their spread should be monitored.

B ocraHHi poku B YkpaiHi, SiK i B ycbOMY CBITi, CIOCTepiraloTh
3pOCTaHHsI aHTUMIKPOOHOT pe3nNCTEHTHOCTI cepes GakTepid.
Lito npobnemy BcecBiTHs opraHisaList 0XOpoHU 300poB’s
(BOO3) BusHaumna sik ogHy 3 10 rmobanbHux 3arpos
3nopoB’to noacTea. Y motomy 2017 poky BOOS ony6ni-
KyBana nepenik i3 12 6akTepin, Lo CTaHOBNATL HANBINbLLY
3arpoay, 1 oroniocuna npo HaranbHy noTpedy po3pobneHHs
HOBWX aHTUBIOTHKIB ANt 60POTLOM 3 IHGEKLISMU, LLIO HUMK
Crpu4nHeHi. [lo Apyroi rpynu 3 Lb0oro nepeniky — «BUCOKOT
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NPIOPUTETHOCTI» — KNacuikoBaHO METULIIMIH-PE3NCTEHTHI
Staphylococcus aureus (MRSA) [1,2].

3a paHumu ornsaie dhaxoBoi nitepatypu, Npo popmy-
BaHHS1 cepeq 30M0TUCTUX CTachinoKOKIB CTINKMX A0 NeHiLu-
niHy wTamis 6yno BiKOMO yXe Yepes ABa POKW aKTUBHOTO
BWKOPUCTaHHS Lboro aHTubiotvka. HanpukiHui 1950 pp.
BiAKPUTO HaMiBCUHTETUYHUA AHTUOGIOTUK METULMIIH, 1
yxe B 1960 p. noBigomMnany npo METULMIIH-PE3NCTEHTHI
KniHivHi wramn S. aureus. 3 novatky 1980 pp. cnanaxm
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BHYTPILLIHbONIKAPHSHWX iHCDEKLN BCE YaCTilLe NOB’'A3yBanu
came 3 TakMMK 30MI0TUCTUMKM cTadbinokokammn. Busisunu,
wo wramu MRSA B1poOnsitoTb 3MIHEHUI NEHILMIIH-3B'S-
3yBanbHUI BINoK, NOB’A3aHNIA 3i 3HWXEHOH CMOPIAHEHICTIO
[10 GinbLUOCTI HAMIBCUHTETUYHMX NEHiLMNIHIB. HUHI Binomo,
o Len 6inok kogyetbcst HabyTum reHom (mecA), wo
MICTUTbCS Ha MOBINbHOMY reHeTniHoMy enemeHTi (MGE),
AKUN Ha3BaHWI CTadiSIOKOKOBOK KAaCETHOK XPOMOCOMOLD
mec (SCCmec) [3,4]. OTxe, nosiBa CTiiKMX O METULUITIHY
LUTaMiB CTadpinoKokiB 3ymoBneHa HabyTTsM i «BCTaBMeH-
HSIM» LX PYXITMBUX FEHETUYHIX ENTEMEHTIB Y XPOMOCOMM
CpunHATAMBMX Wtamie. Ha MRSA 3ae6inbLuoro npunagae
LoHanMeHLue 25-50 % iHdekuin S. aureus y NikapHaHUX
ymoBax [3,4].

Y 1990 pp. enigemionoris MRSA gewo 3miHMnacs.
CrifikicTb O METULMIIHY YacTille BUSIBMSM Y LUTaMax,
LLO BMAINEH BiA NaLieHTiB He 3 rpyn pu3uky (ambynartop-
HKx abo 3i cTauioHapiB aeHHoro nepebyBaHHsl, binbLue 3
YPaXEHHAM M'SKMX TKaHWH TOLLO). Taki WTamu no3Haumnm
sk Community associated MRSA (CA-MRSA) — nobyTosi, a
MoB’A3aHi 3 NikapHsHUMK yctaHoBamu — Hospital-acquired
MRSA (HA MRSA) [3-5].

JlikyBaHHS THilHO-3ananbHUX 3aXBOPIOBaHb, WO
cnpuunHeHi MRSA, cknagHe, OCKinbKW Taki LWTamm CTiliki
[0 BCiX B-maktamHux aHTuBIoTuKiB, KpiM LiedbTaponiHy Ta
LedTobinpony (YyTNMBICTb 4O SKMX, 32 peKoMeHZaLisMM
Clinical & Laboratory Standards Institute (CLSI), cnig
BM3HA4aTh okpemo) [6]. 3a3Buyaii Le notpebye nMpogoBs-
XXEeHHs TepMiHy rocniTanidauii nauieHTis, NpuM3BoaUTL 40
30inbLLUEHHs BUTPAT Ha NiKyBaHHS, HEPIAKO — [0 3pOCTaHHS
cmepTHocTi [7-9].

Y chaxosit nitepatypi HaBezeHo reorpadiyHi ocobnu-
BOCTI Ta BiJMiHHOCTI YyTrMBOCTI BakTepin A0 aHTUBIOTMKIB,
30Kkpema ocobnmeocTi nowmpeHocTti MRSA'y pisHux perio-
Hax [3,4,10]. Jannx wopo nowmperHs MRSA B YkpaiHi Ta
YepHiBeLbkin 0bnacTi 3okpema He JOCTaTHBO.

OueBnaHO, LU0 NOLUMPEHHS TakuX 30YAHUKIB 3yMOBHOE
HeoObXigHICTb MOCTIMHOTO KOHTPOMK 1 aHanisy ans B4ac-
HOTO pearyBaHHs Ta CTBOPEHHS YMOB AJ151 3MEHLUEHHS iX
LmMpKynauii B nikapHaHux 3aknagax [3,4,7,9]. Lle nae amory
3MEHLLUUTI PU3NKKA CENEKLi NONIPE3NCTEHTHUX LUTaMiB Ta
ONTUMI3yBaTH NiKyBaHHS.

BpaxoBytoun MiHAUBICTb POPMYBaAHHS CTINKOCTI A0
aHTUOBIOTWKIB, BAXIMBICTb BUOKPEMIEHHS, @ TaKOX ANS
MPVBEPHEHHS YBarV 10 Liei akTyanbHOI TeMu criewjianicTia
Pi3HUX ranysen 34INCHUNW Le JOCHIMKEHHS.

Merta poboTu

AHani3 noLMpeHoCTi METULMMIH-PE3UCTEHTHUX S. aureus
ynponosx 2018-2020 pp. y naujieHTiB i3 rHilHO-3ananbHu-
MW 3aXBOPIOBaHHAMM Pi3HOI fokanisauii B YepHiBeLbkii
obnacri.

Martepianu i meToAM AOCAIAKEHHA

lNpeomet gocnimkeHHs — LuTamu S. aureus, BUAINEHi Bif na-
LieHTiB YepHiBeLbkoi 06nacTi 3 rHiliHo-3ananbHUMI 3aXBO-
prOBaHHSIMM pisHOi Nnokanisavii Bnpogosx 2018-2020 pp.
3aranom Bueuunm 804 wramn S. aureus. BuainexHs i
ineHTudiKkaLilo WramiB 3gincHnnn B GakTepionoriyHomy
Biaaini meguuHoi nabopatopii TOB «KniHika CaHTe»

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

(M. YepHiBui). OcobnmBocTi aHTUBIOTMKOPE3NCTEHTHOCTI
i3onsTiB BUBYanM B bakTepionoriyHi nabopatopii kaceapu
Mikpobionorii Ta Bipyconorii ByKoBUHCHKOTO AepKaBHOro
MEOUYHOTO YHIBEPCUTETY.

BuaineHHs KyneTyp 34icHWAM 3a CTaHOapTHOK Me-
TOAMKOM, ifeHTMdiKaLlito i30naTiB — 38 MOPONOriYHUMY,
TWHKTOPIanbHUMK Ta (hi3dionoro-6ioxiMiyHMMK O3HaKamu:
MirMEHTOYTBOPEHHS, HAsBHICTb Nnasmokoarynasu Ta
NELMTUHA3HOI aKTUBHOCTI, 3A4aTHICTb OKWUCMIOBATW MaHIT
[11]. Y Bcix BuaineHux wramie AUCKO-aUY3iiHM Me-
TOOOM BU3HAYMMW YYTIMBICTb [0 TaKWX aHTMBIOTUKIB:
OEH3NUNNEHILMMIH, TeHTaMiLMH, amikauyH, 0droKCaLmH,
LMNpochokcaLmH, NeBodiokCaLyH, epuTPOMILMH, asu-
TPOMILWH, KNapUTPOMILMH, KNMiHAAMILWH, TEeTpaLMWKIiH,
ko-Tpmokcason. ocTtaHoBKy 1 0bnik aHTMGioTMKOrpam
BUKOHanu 3a pekomexgauismu CLSI (2017 p.), Buko-
PUCTOBYHOYM AMCKM 3 aHTUBIOTUKaMKM BUPOBHWLTBA (hipmm
Oxoid (Bernuka BpuTaHis). KoHTponb sSiKoCTi KoxHOI napTii
AVCKIB 34iNCHAIN Takox 3rigHo 3 pekomeHaauismm CLSI,
3aCTOCyBaBLUM CTaHAAPTHI WTamn bGaktepin (S. aureus
ATCC 25923, E. coli ATCC 25922, P. aeruginosa ATCC
27853). MeTuumniH-pe3nCTEHTHICTb BUSHAYanm cyporatHiMm
TECTOM, BUKOPUCTOBYOUM ANCK i3 30 MKT LiedpoKCHTUHY [6].

CepenHi 3Ha4eHHs1 NOPIBHSANYM, 3aCTOCYBaBLUM Mapa-
METPUYHNI t-kpuTepin Pilepa (ockinbkv BUBIPKA CYTTEBO
BIZPI3HANNCA 3a KiNbKICTHO, @ 06paxoBaHi cepeaHi 3Ha4eH-
Hs1 30e6inbLUoro BUXOAsATL 3a Mexi iHTepeany 25-75 %).
[Ons obuncneHHs BipOrigHOCTI Pi3HMLI MiX BigHOCHUMW
MoKasHWKaMu BUKOPUCTanW MeToL KyTOBOT TpaHcdopmaLlii
(¢p-nepetBOpeHHs Pilepa) K TakuiA, WO He 3anexuTb Bif
BENWUYMHW BiAHOCHWX MOKa3HWKIB.

Pe3yabTati

Y mabnuyi 1 HaBefeHO PO3NOAIN BUAINEHUX KYNbTyp
30M0TUCTUX CTaiNOKOKIB BiAMOBIAHO A0 Nokanisauii 3a-
nasbHOMo NPOLECY.

Y pesynbrati aHanisy AaHux 3'cyBanu: 3a TepMiH
CMOCTEPEXEHHS BIQHOCHA KiNbKiCTb LUTaMIB S. aureus, Lo
BMZIiNeHi 3 pisHux 6ioToni, 3MiHoBanacsa masno. 3a gaHnumu,
LU0 HaBeeHi B mabnuyi 1, ynpodoBx POKiB CIOCTEPEKEHHS
HanBIinbLUy KinbKiCTb LITAaMiB 3010TUCTOTO CTainoKoky
BUOINMAM 3i cn30BOI 0BOMOHKM poTa Ta MUr4anukie —
47,26 %, 48,69 % i 55,55 % Big ycix BUAineHux isonsTis y
2018, 2019 i 2020 pokax BignoBigHo.

Takox YacTiLlie, HiX 3 iHLLIKX eKOMOriYHUX Hil S. aureus
Buginanm 3 cekaniv —21,0-26,0 % Big ycix isonsTie. 3aysa-
KMMO, LLIO Ll poboTi chekanii focnimKyBani y naLieHTiB
i3 cumnToMamy, WO BIANOBIAANM NonepeaHiM KniHiYHUM
JiarHo3am ractpoeHTepokonity abo anchioay.

3 Maiike 0AHAKOBOK YacTOTOK Ta TEHAEHLie a0
3MEHLLEHHS 32 POKW CIOCTEPEXEHHS S. aureus BUAINAMN
3i C30BOi 0BONOHKY NiXBY.

Y Hawomy JocnigKeHHi 30N0TUCTUIA cTadinokok
BWAINANK i3 BMICTY paH y cepegHbomy B 12,5 % Bunapkis.

3 iHLWMX MIKPOEKOMOTIYHMX Hilll KinbKIiCTb BMNAaKIB
BUSIBNEHHS S. aureus He3HayHa, 3a Yac CrOCTEPEXEHHS
3MiHtoBanacs maro.

Pesynkrati BUBYEHHS YacToTu BUgineHHs MRSA Ha-
BefeHo B mabnuui 2.

3a ganumu, Wo HaeegeHi B mabnuui 2, y 2020 poui
yactota BuaineHHs MRSA 3aranom 36inbLunnacsa B 1,6-2,0
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Ta6nuus 1. KinbkicTb Wwramis S. aureus, WO BUAINEHI 3 Pi3HUX MIKPOEKOMOTIYHMX Hill

2018 e P T

A6contoTHa KinbKicTb A6contoTHa KinbKicTb A6contoTHa KinbKicTb
69

Por, a3uk, nigHeBiHHi Muroanukm 47,26 149 48,69 192 54,55
Hic 10 6,85 20 6,54 20 5,68
LLkipa 2 1,37 0 0,00 2 0,57
THilHI BUAINEHHS (paHu, PypyHKYnu, MycTynn) 6 41 20 6,54 18 511
Mixsa 17 11,64 31 10,13 20 5,68
Ceva 2 1,37 9 2,94 15 4,26
Ypetpa 1 0,68 1 0,33 0 0,00
exanii 38 26,03 67 21,90 74 21,02
XapKOTUHHS 0,68 0 0,00 0 0,00
Jliksop 0 0,00 1 0,33 0 0,00
30BHILLHiA CRyXx0BWIA NpOXiz 0 0,00 7 2,29 6 1,70
KoH'loHkTMBa Oka 0 0,00 1 0,33 1 0,28
3arasnom 3a pik 146 100,00 306 100,00 352 100,00

Tabnuus 2. Yactota BUAINEHHS METULMNIH-PE3UCTEHTHNX LWUTaMiB S. aureus

2018 e P Y

%

Por, a3uk, nigHeBiHHi Muroanukm 2 2,90+ 3,58 9
dexkanii 5 13,20+ 9,72 6
Mixsa 1 5,90 + 10,11 4
Hic 0 0,00 3
THiA (paHu, dypyHKynu, nycTynm) 2 33,30 + 34,11 0
30BHILLHiif cryx0BUiA npoxia 0 0,00 1
LLikipa 0 0,00 1
Ceva 0 0,00 1
Ypetpa 0 0,00 0
XapKOTUHHS 0 0,00 0
iksop 0 0,00 0
Oko 0 0,00 0
3aranom 3a pik 10 6,90 + 3,71 25

4,10 +2,37* 20 10,40 £3,91*
6,50 4,52 1" 14,90 £7,33
8,70 +7,36 4 20,00 + 15,85
9,10 + 8,87 2 10,0 £ 11,89
0,00 1 5,60 +9,57
12,50 + 20,72 1 16,70 + 26,97
50,00 + 62,67 0 0,00

9,10 £ 15,36 1 6,70+ 11,42
0,00 0 0,00

0,00 0 0,00

0,00 0 0,00

0,00 0 0,00

5,70 £ 1,95 40 11,40 £ 3,00

*1 pi3HNLSA cTaTUCTUYHO BiporiaHa, p < 0,05.

Tabnuus 3. YacTota nowmpeHHs Nonipe3ncTeHTHMX Wwramis cepeq sugineHnx MRSA

X R -

KinbkicTb Buainexux wramis MRSA 10 25 40
KinbkicTb BUAINEHUX LWTaMiB 4 18 28
nonipeancteHTHx MRSA

BincoTok Bif 3aranbHoi kinbkocTi MRSA 40,00 + 28,94 72,00 £ 16,24 70,00 + 12,84

pasa nopieHsaHo 3 2018 i 2019 pokamu. PisHnugs mix 2019 i
2020 pokamw cTaTMCTUYHO BiporigHa — te = 2,49 (p < 0,05).
Cxoxy AnHamiky criocTepiranu Ans LUTamis, WO BUAIMEHi 3i
CN130BMX 0DONOHOK POTa, SA3KKa, NiAHEBIHHMX MUTOanMKiB:
nopisHsHO 3 2018 12019 pokamu y 2020 pouji YacToTa BUA-
neHHs MRSA wramis 36inblunnacs B 2,5-3,6 pasa. PisHuus
mix 2020 i 2019 pokamm cTaTucT4HO BiporigHa — top = 2,02
(p < 0,05). Cepeq LuTamiB 30M0TUCTUX CTAINOKOKIB, LLO
BUZINeHi 3 NixBK, BiAHOCHa KinbkicTb MRSA Takox 3pocna y
2,3-3,4 pasa 8 2020 pouli LLIoA0 NOKa3HMKIB, LLIO BCTAHOBMEHI
y nonepeaHi poku cnocTepexeHb. Ane pisHULSA CTaTUCTUYHO
HeBIporigHa, BOYEBWIb, YEPE3 3HAYHO MEHLUI abCOrMOTHI
KiNbKOCTi BUAINeHNX Wwramie. [Ang wramis, O BUIiNEHi 3
thexanili, BUSIBUNM XBIUNENOAIGHY AVHAMIKY YaCTOTW BULINEH-
Ha MRSA: y 2020 pouji BigHOCHa KinbKiCTb i301151TiB 6rabka
[0 nokasHuka 3a 2018 pik, a 8 2019 poui Lie 3Ha4eHHs Byno
HKYMM. CTaTUCTUYHO BIpOriaHi 3MiHN HE BUSIBUNN.
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[Ins wramis S. aureus, WO BUAINEHi 3 iHWNX MIKPOEKO-
MOMIYHKX HiLL, 30KpeMa 3i CrM30BMX 0BOMNOHOK NOPOXHUH
HOCa, He BCTAHOBWIIM 3aKOHOMIPHOCTI LLOAO AMHAMIKM
yacToTu BugineHHss MRSA wramis.

AHaniaytoumn wyTnueicTb BuaineHnx wramie MRSA go
aHTUBIOTUKIB, BUSIBUMN: YaCTUHA 3 HUX PE3UCTEHTHI He
TiNbKy A0 B-nakTaMHWX aHTUBIOTUKIB, ane 1 10 aHTMOIOTHKIB
iHWKX rpyn. Y mabnuyi 3 HaBedeHo AaHi, Lo BKa3yloTb Ha
YiTKy TEHAEHL0 0O 3pOCTaHHS abCOMOTHOI Ta BiJHOCHOT
KinbkocTi wramie MRSA, siki MatoTb LUMPOKMIA CMEKTP pe-
3UCTEHTHOCTI A0 aHTUBIOTUKIB.

KinbkicTb nonipeancteHTHUX wramis MRSA nopiHsHO
32018 pokom 3pocna B 1,75 pasa B 2019 poui Ta 1,8 pasa
B 2020. Pesynbratit CTaTUCTUYHO HEBIPOTiAHi, iIMOBIPHO,
yepes Many KinbKicTb CNOCTEPEXEHD.

06roBopeHHA

Pesynbratv BusiBneHHs S. aureus Ha cnn3oBmx 0BonoHkax
poTa Ta MUrAanukiB KOpentiTb i3 AaHUMK iHLLMX aBTo-
piB, ampKe came LS nokanisalis TMNoBa Ans 3aceneHHs
cTainokokamu Ta iXHbOro 300pPOBOro HocincTea [3,4].
£k yMOBHO-NATOreHHW OpraHiam S. aureus 3anuLLacTbCs
O[IHVM i3 MPOBIAHMX 30YHMKIB rHiHO-3ananbHWX NpoLiecis
BEPXHIX AnXanbHUX LLNSXIB i pOTOBOI NOPOXHMHK [3,4,8,10].
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3onoTucTi cTacinokokm 3 hekaniit y Halwmx cnoctepe-
XKEHHSX BUOINAIN Y 3HAYEHHSX, SIKi KOPESOKTh i3 BiZOMO-
CTAMU haxoBoi NiTepaTypu LLOAO BUSBMEHHS hekanbHUX
S. aureus Ta ixHbOI poni B MOLLMPeHHi iHdbewin. Y cepen-
HboMy YacTka MRSA Big BuaineHux cekanbHux S. aureus
y Hawwwmx gocnimkeHHsx ctaHosuna 11,5 %. Lie nokasHuk
BULLMIA, HiX pesynbTaTi AOCTIMKEHDb, WO ony6nikoBaHi y
[OCTYNHiN thaxosii nitepatypi, — 4,5 % Npu NoKasHUKy
nowwupexocTi S. aureus 20,0 % [12].

MokasHukK KonoHisauii S. aureus cnu3oBoi NiXsu,
BCTAHOBNEHI Y HaLwil poboTi Ha pisHi 5,7-11,6 % Bunagkis,
BUSIBUMCS HKYMMMW 32 daHi, WO HaBedeHi B HayKOBin
nitepatypi (20-27 % Ans nauieHToK i3 3ananbHUMK nNpo-
Llecamm penpomyKTMBHOI cuctemu). Ane BinbLuicTb aBTopiB
BU3HAUMNK reorpadpiyHi 0cobnMBOCTI Ta MIHIMBICTb L€l
XapaKTepUCTUKM 3 TEHAEHLIE0 10 NOBINbHOIO i MOCTYNo-
BOro 30iMbLUEHHsI cepea YMcna i3onAaTiB WTamis, CTIMKMX
A0 aHtnbiotukis [13,14]. Takuin BUCHOBOK pobumo i 3a
pesynbTaTami HaLoro JOCHIMKEHHS.

Ha Hawy aymKy, Hu3bka 4acToTa BUSIBMEHHS 30-
noTucToro ctadinokoka B martepiani 3 paH (4,1-6,5 %)
3yMOBJIEHa XapakTepoM paH, amxe 3aebinbLuoro Le 6ynm
ambynarTopHi navieHTu. Tak, i3 haxoBoi nitepaTypu BigoMo
Mpo BUAINEHHs S. aureus 3 OMiKOBKX paH y Maixe 98 %
BUMAAKIB, @ 3 paH NauieHTIB XipypriYHnX CTauioHapiB —
26,00 %, 18,38 % [2,4,7,9].

Big yciei kinbkocTti MRSA, wo suginumm y 2020 pouy,
50 % i3onsTiB — 3i CNM30BKX 06OMOHOK POTOBOT MOPOXHI-
HW, MigHEBIHHMX MUrganuKiB Ta s3uka (mabst. 2). OTxe, Ui
pesyneTaTi MigTBEpMAXYTh NPOBIAHY ponb fK Axepena
iHbeKLii came navjieHTiB i3 3ananbHUMK NPoLEecamMm LbOro
6iotony [3,15)]. Bigomo, Lo nig Yac poO3MOBM YK KaLIo
HakTepii 3 pOTOBOI MOPOXHWHK y CkNaji aepo3onis no-
TpannsoTb Y NOBITPSA Ta MOXYTb iHIKyBaTW OTOYYHOUMX,
CTBOPIOKOUY PU3NK HACTYNHOTO MOLUMPEHHS LUTAMIB Y LIbOMY
cepenoBuLL.

Piske 3binblueHHst YacToT BuaineHHs wramie MRSA
y 2020 poui Bigbynocs Ha poHi naHAemil, WO BUKIMKaHa
SARS-CoV-2. Y 2019 2020 pokax pi3ko 3pocna KinbkicTb
Monipesv CTEHTHMX LUTaMiB NOPIBHSHO 3 NokasHukom 2018
poky (ma6n. 3). OnHieto 3 Npu4KH Takoro 36iry Moxe GyTu
LUIMPOKE BMKOPUCTaHHS aHTWBIOTWKIB Mif Yac nikyBaHHS
nauienTis i3 COVID-19-iHchekuieto. MogibHi hakTn HaBeaeHi
B HayKOBIl NiTepatypi. Tak, OCAIAHWKK, SIKi BUBYaNM BNNNB
COVID-19 Ha iHdekuii B CLUA, ony6nikysanv nonepepHi
[aHi 3a ocTaHHin keapTan 2020 poky. ABTOpU BUSIBUMK
iCTOTHe 3pocTaHHs YacToTh BusBneHHs MRSA nopisHsHO
3 BignosigHum nepiogom 2019 poky — Ha 34 %. B okpemmux
LuTaTax Liei NoKasHUK BUSIBMBCS LLE BULLMM: B APU3OHi — Ha
80 %, Hoto-xepci — Ha 99 % [16].

Y wopivHomy 3BiTi KOMICii 3 KOHTPORHO CTIlKOCTi A0 aH-
TUMiKpoBHUMX npenapartie €sponerickkoro ocicy BOO3 (The
Regional Office for Europe of the World Health Organization,
Central Asian and European Surveillance of Antimicrobial
Resistance) 3a 2017 pik nokasaHo 3HWXEHHS BiACOTKa no-
wmpeHocTi MRSA. Ane ocKinbku piBHi iXHbOTO NOLMPEHHS
BCe LLie Bynuv BUCOKMMM B HK3Li kpaiH €C, MRSA 3anuwumnm
B nepeniky Baxnmsux 36yaHukiB y EC/CES. Y 3Biti 3a 2019
pik nokasaHo: B YkpaiHi nowwupeHicTe MRSA Huxya 3a
MOKa3HUKK CYCiaHiX kpaiH [17]. 3Baxatoun Ha pesynsraTn
3AiCHEHOro AOCTigKEeHHS, MOXXHa nepeabaqnTyt 3MiHM Lx
MOKa3HWKIB Y ripLUMi BiK y HanBNWXYi poKm.

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

BucHoBKU

1. 3a poku CcnocTepexeHb iICTOTHI 3MiHK 32 YacTOTOK
BUAINEHHS LITAMIB 30/10TUCTOMO CTaciNIOKOKY 3 BOMHULL,
THiHO-3ananbHUX NpoLeciB pi3HOi nokanisavii He Bu-
ABUMN.

2.Y YepHiseubkin obnacti y 2020 povj BusiBunu 36ins-
LLIEHHS YacToTK BuAineHHs wramie MRSA Big nauieHTiB i3
THiHO-3ananbHUMK 3aXBOPIOBAHHSAMU NepeayciM BHachi-
[OK BUZINEHHS 3i CN30BKX 0BONOHOK POTOBOT NOPOXHUHM
Ta NigHeBIHHNX MUKaANUKIB.

3. 3a nepiog cnocTepexeHb iICTOTHO (Maixe BABIYI)
36inbLuMnacs YacTka nonipesncTeHTHx Wwramis MRSA; ue
BKa3Y€ Ha AOLIMbHICTb MOHITOPUHIY IXHBOTO MOLLMPEHHS.

MepcnekTMBY noAanblunX AocnimkeHb. [yxe ak-
TyarnbHM € KOHTPOMb 3a NoLMpeHHsM wramie MRSA B
perioHi. [louinibHO NPOAOBXMTW BUBYEHHS 3MiH YyTNIMBOCTI
[0 aHTUBIOTMKIB, 3aCTOCOBYBATU HOBITHI METOAN MOJIEKY-
NSAPHOI AiarHOCTVKK AN BUSIBMEHHS Ta Tunisauji Wwramis
MRSA, BusHayatu nowwmperHsi nobytosux CA-MRSA.
Peaynstatu cnpustuMyTb po3pobneHHi0 eekTUBHNX
MPOTOKONIB NiKyBaHHS iHAEKLiN, WO CPUYMHEHI 30M0TK-
CTUMU cTadhinoKokamw, a Takox BapiaHTiB MpodinakTvki Ta
KOHTpOnto iHchekwin MRSA. Pesynbrati focnimkeHHs aanm
MiZCTaBM MPUNYCTUTH, LLO 30iNbLUEHHS YaCTOTV BUAINEHHS
MONiPe3NCTEHTHMX LUTaMiB — OfIMH i3 HeraTUBHKX Hacniakis
nangemii COVID-19 ans 300poB’st ntoguHi. [1ns 3'sacyBaHHs
NPUPOAK LibOro SBMLLA AOLIbHUIA PETPOCTIEKTUBHMIA MOHi-
TOPUHT @aHTUBIOTUKOPE3NCTEHTHOCTI Cepen iHLIMX GaKTepil,
30yOHVKIB IHCDEKLLi NIOANHW.
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The aim of the study was to investigate the main etiological factors of urinary tract infections in children, the role of nitric
oxide synthase and cystatin C in the mechanisms of antimicrobial protection in children with acute and chronic urinary tract
infections.

Materials and methods. The study groups consisted of 84 children (mean age — 10.0 + 1.3 years). The main group was divided
into subgroups: the first subgroup — 17 children with acute pyelonephritis, the second subgroup — 21 patients with chronic pyelone-
phritis, the third subgroup — 16 patients with acute cystitis, the fourth subgroup — 10 patients with unspecified urinary tract infections.

The control group consisted of 20 relatively healthy children. The levels of inducible NO-synthase (NOS2) and cystatin C were
measured by enzyme-linked immunosorbent assay. The etiological pathogen was identified in the urine of 200 patients with
urinary tract infections.

Results. Escherichia coli was identified as the dominant pathogen in 46.7 % of cystitis patients and in 66.6 % of chronic pyelone-
phritis patients. The next most frequently detected etiological agent in children with acute (27.3 % of cases) and chronic (25.6 %)
pyelonephritis and unspecified urinary tract infection (32.2 %) was Enterococcus faecium. Proteus mirabilis was found in 26.6 %
of patients with cystitis.

The level of NOS2 in all the studied subgroups was significantly higher than that in the control group (P < 0.01). A statistically
significant increase in the level of cystatin C in the main group (P < 0.05) was determined. The cystatin C-to-NOS2 ratios in
the studied subgroups were 1.5-2.0 times lower than those in the control group (P < 0.05).

Conclusions. The change in the spectrum of pathogens has been determined, which was a premise of the need for constant
bacteriological monitoring. The development of the primary inflammatory process in the urinary tract occurred amidst a certain
dysfunction of the immune system, which was manifested in an insufficient quantitative response of cystatin C, as well as high
serum levels of inducible NO-synthase in the patients.

PoAb cUHTa3Ku OKcHAY a30Ty Ta LMcTaTUHY C y MexaHi3max
aHTUMIKpOOHOro 3axXucTy B AiTel 3 iHpEKLiAMHU CeuOBUBIAHOI CUCTEMMU,
BPaxoBYyOUM €TIONOTiIYHMH paKTOp

I. 0. AexxeHko, H. A. 3axapueHko

MeTa po60oT1 — JOCTIANUTY OCHOBHI ETIONOTiYHI YNHHUKY PO3BUTKY IHEEKLN CEHOBMBIAHOT CUCTEMM Y AiTEN, POSlb CUHTA3M OKCY-
Zy a3oTy Ta unctatuHy C y MexaHismax aHTUMIKpOGHOro 3axMCTy B [iTei, XBOPWX Ha rOCTPi Ta XPOHIYHI iHGEeKLi ce4oBMBIAHOT
cucTemm.

Marepianu Ta metoau. [pyna gocnimkeHHs — 84 autuHm (cepeaHin Bik— 10,0 £ 1,3 poky). OCHOBHY rpyny NOAINMAKW Ha Niarpynu:
nepLua — 17 XBOpWX Ha rocTpuii nienoHedpuT; Apyra — 21 NauieHT i3 XPOoHIYHUM nienoHepuTom; TpeTs — 16 aiTei, XBOpNX Ha
rocTpui umMeTuT; yeteepta — 10 0Ci6 i3 HeyTOUHEHUMY iHGEKLISMI CEHOBUAINBHOT CUCTEMM.

Y KoHTpOmbHY rpyny Bkmtounnn 20 yMOBHO 30poBux Aitelt. locnimkeHHs BmicTy iHayumbensHoi NO-cuHTasm (NOS2) Ta um-
cratuHy C 3aiicHunu MeTogoM iMyHodepMeHTHOro aHanisy. EtionoriuHmin natoreH BusHaumnm B cedi 200 xBopux Ha iHeKwii
CEYOBUAINBHOT CUCTEMM.

Pesyneraru. [NatoreH, Lo AomiHye, y 46,7 % XBopux Ha LMCTUT Ta 66,6 % nauieHTiB i3 XpoHiYHUM nienoHedpuTom — Escherichia
coli. HacTynHwit 3a 4acTOTOH BUSIBMIEHHS €TIONOMYHMIA 30YAHWK Y AiTeN, XBOPWX Ha rocTpii (27,3 % BUNaakiB), XPOHIYHWN (25,6 %)
nienoHedpuT i HeyTouHeHy iHdekLito ceqoBoi cuctemm (32,2 %), — Enterococcus faecium. Proteus mirabilis Busisunn y 26,6 %
XBOPWX Ha LICTUT.

PiBeHb NOS2 y Bcix nigrpynax AoCnimKeHHs JOCTOBIPHO BULLMIA 33 NOKa3HUK KOHTpONbHOI rpynu (p < 0,01). BusHaunmm cratuc-
TUYHO 3HauyLLe NiABULLEHHS BMICTY umctatuHy C B 0CHOBHIN rpymi (p < 0,05). KoediLieHTy cniBBigHOLLEHHS piBHA LmcTatuHy C
wopo NOS2 y rpynax croctepexkeHHs Hinkdi B 1,5-2,0 pasa nopiHSIHO 3 rpynoto koHTponio (p < 0,05).

BucHoBku. BuaHaumnu 3viHy cnektpa naToreHis, Lo o6rpyHTOBYe HEODXIAHICTb 3AiiCHEHHS MOCTiiHOrO GakTepioNnoriYHoro Mo-
HITOPWHry. PO3BUTOK NEPBMHHOTO 3anarnbHOMo MPOLECy B CEHOBUBIAHMX LUMSIXaX BiaOYBAETHCS Ha TIi NEBHOI ANCAYHKLUT iMYHHOI
CcUCTEMM, LLIO BUSIBNISIETLCS SIK HEJOCTATHA KinbkicHa peakwist 3 6oky umctatuHy C, a Takox Ha Tni BUCOKOrO BMICTY iHAyLMGensHOT
NO cuHTa3u B cMpoBaTLii KPOBI XBOPUX.

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.
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Urinary tract infection (UTI) is the leading disease in
childhood [14], second only to acute respiratory diseases.
Research on the bacterial factor spectrum of urinary tract
infection and also on the peculiarities of certain parts of
the immune system functioning could help to understand
the links in the disease pathogenesis. That would also
serve to identify the factors that contribute to the chronicity
of the process, especially when it occurs without premorbid
abnormalities (developmental defects of the system) and,
of course, help improve the quality of care for this cohort
of children [6].

Despite the fact that bacteria regularly enter the bladder,
UTI does not always develop due to the local mechanisms
of the bladder wall protection, such as mucus production
and secretion of antimicrobial peptides by the uroepithe-
lium, which limit or prevent the attachment of bacteria to
uroepithelial cells [10]. Uroepithelium has many antibacterial
factors that increase the synthesis and effectiveness of an-
tibacterial factors. Nitric oxide (NO) is one such factor that
is an element of innate immune protection [16].

NO is a small hydrophobic molecule with antibacterial
properties, which easily penetrates by diffusion through
bilayer lipid membranes. NO is formed by the enzyme
nitric oxide synthase (NOS) in the reaction when the ami-
no acid L-arginine and oxygen are converted to NO and
L-citrulline. There are three main isoforms of NOS derived
from individual genes: two constitutive isoforms and one
inducible (iNOS) isoform. However, different host cells
enzymatically produce NO by inducing NO-synthase
(NOS2/iINOS) during infection, and NO plays a key role
in the innate immune response [9,17]. Numerous studies
also indicate that the toxic radical of NO, produced via
the activation of INOS, plays an important role in protecting
the host from bacterial infections, including UTI [10], and
iNOS can be induced in a wide variety of immune cells,
including macrophages, neutrophils, and epithelial cells.
According to data [12], an increase in both NO and iNOS
levels was found during bacterial infection in patients with
UTI, which is a logical confirmation. But the main source
of antibacterial NO is the activity of the host's INOS [16].
Given the fact that the NO molecule is unstable and has
a very short half-life, in order to assess the activity of
the “punishing sword of the immune system”, it is desirable
to study NO by the activity of INOS [16].

Cystatin C is another important protein for the immune
system. Although clinically it is mainly used as a biomarker
of renal function [8], more and more scientific evidence
suggests that cystatin C is involved in numerous immune
processes [13], performs an immunoregulatory role at both
the cellular and molecular levels, including antigen pre-
sentation, cytokine secretion, nitric oxide synthesis, etc. [19].
Under the influence of various mediators of inflammation,
cystatin C, in turn, affects inflammation and the immune
response induced by it, which protects the macroorganism
from the penetration of microorganisms and parasites that
use cysteine proteases to enter the body. Studies in mice
have confirmed that cystatin C can significantly induce
the formation of NO from macrophages, but its role in NO
production depends on the activation of the INOS pathway
[21]. All of the above was the factor that motivated us to
conduct this study of the urinary system.

Aim

The aim of the study was to investigate the main etiological
factors of urinary tract infections in children, the role of
nitric oxide synthase and cystatin C in the mechanisms of

antimicrobial protection in children with acute and chronic
urinary tract infections.

Materials and methods

We examined 84 children aged 6 to 14 years (the mean age
was 10.0 £ 1.3) who were hospitalized to the Zaporizhzhia
Regional Children’s Clinical Hospital during 2018-2020. The
main study group included 64 children with primary urinary
tract infections. Patients with urinary tract abnormalities, as
well as patients who received antibacterial therapy prior to
the experiment, were excluded from the study. The children
were divided into groups according to the classification and
taking into account the criteria for the diagnosis of UTI,
according to the EUA guidelines, 2021 (levels of evidence
I, 1) [5] and the order of the Ministry of Health of Ukraine
No. 627 dated 03.11.2008 [20].

The main group children were divided into four sub-
groups: the first included 17 children with acute pyelone-
phritis, the second — 21 patients with chronic pyelonephritis,
the third — 16 patients with acute cystitis, the fourth — 10
patients with urinary tract infections unspecified. The control
group included 20 relatively healthy children, represen-
tative by sex and age, without any inflammatory signs of
the urinary system.

The serum NOS2 concentrations in patients included in
the study were detected by enzyme-linked immunosorbent
assay (ELISA) using a commercial kit for NOS2 (Cloud-
Clone Corp., USA).

Measurement of serum cystatin C in patients included
in the study was performed using a commercial ELISA kit
BioVendor Human Cystatin C (Czech Republic).

Additionally, we determined the presence of the patho-
gen in the urine of 200 children aged 3 to 18 years (the mean
age was 12.0 + 1.4 years) with UTI who were hospitalized
to the Zaporizhzhia Regional Children’s Clinical Hospital
during 2018-2020. Conventional methods of inoculating
urine into ready-made nutrient media (Columbia Blood
Agar, BioMerieux, France, and Selective Chocolate Agar,
BioMerieux, France) were used to identify bacterial strains.
Verification of the pathogen was performed on a microbial
detection analyzer “BioMerieux”, France. Pathogenic flora
was detected in 185 (95.5 %) patients through bacterio-
logical examination, an etiological factor was not identified
in 15 (7.5 %), therefore, they were excluded from further
participation in the study.

The results obtained were processed by the method of
variation statistics using statistical packages Excel and Sta-
tistica 13.0 (StatSoftinc., No. JPZ8041382130ARCN10-J).
The method of correlation analysis with the calculation
of Spearman’s rank correlation coefficient was applied.
The non-parametric Mann-Whitney test (U) was used to
assess differences between indicators. Differences were
considered significant at P values of <0.05.

All human studies complied with the ethical standards
of the Institutional and National Research Committee and
the 1964 Declaration of Helsinki and its subsequent amend-
ments or comparable ethical standards. Informed consent
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Table 1. The main pathogens of UTI taking into account the clinical form of the disease

Unspecified UTI, n = 87 Acute pyelonephntls n=44 Chronic pyelonephrltls n=39 | Cystitis,n=15

Pathogens/nosological entity

Escherichia coli 50.6 27 61.3 26 66.6 46.7
Enterobacter cloacae 2 23 - - - - - -
Enterococcus faecium 28 322 12 27.3 10 25.6 1 6.7
Enterococcus faecalis 3 34 2 45 - - - -
Klebsiella pneumoniae 7 8.1 2 45 2 51 3 20
Proteus mirabilis 3 3.4 1 22 1 25 4 26.6

Table 2. The serum levels of NOS2 and Cystatin C in the examined children

Indicator, units of measurement | Control group, Study group, Subgroup 1, Subgroup 2, Subgroup 3, Subgroup 4,
] n=64 n=17 n=21 n=16 n=10

NOS2, ng/ml 0.160 (0.100;0.195)  0.32 (0.24; 042y  0.39 (0.27;0.45)*  0.36(0.23;0.43)*  0.26(0.20;0.31)*  0.31(0.25; 0.41)*
Cystatin C, ng/ml 572(543.7,663.2)  738.8(586.7;846.3)* 708.3 (580.4; 832.6) 772.3(622.3;851.5) 718.9 (635.5;784.2)° 584.6 (536.3; 704.2)
Cystatin C-to-NOS2 ratio, c. u. 3575 2308.75 1816.1 21453 2765.0 1885.8

(5430; 3400) (2444.60; 201500  (2149.6;1850.0)*  (2705.6;1980.2)°  (3177.5;2520.6) (21452 1717.5)*

*: P < 0.05 compared with the control group; **: P < 0.01 compared with the control group.

was obtained from all individual participants included in
the study. A complete set of data on children, their parents
and physicians confirming the results of this study was not
publicly available due to limited initial ethics approvals.

Results

The results of the study on the spectrum of pathogens that
dominated as the etiological factor in the development of
UTl in children are presented in Table 1.

As can be seen from Table 1, Escherichia coli was
the dominant pathogen and occurred with a frequency of
46.7 % in cystitis and 66.6 % in chronic pyelonephritis.
Therefore, Escherichia coli continued to occupy a leading
place in the structure of pathogens, although this prevalence
was significantly lower as compared to reports of other
authors [7]. According to the results of further ranking of
the etiological significance of pathogens, Enterococcus
faecium took second place, which with varying frequency,
but still was the second in the groups of children with
acute and chronic pyelonephritis and UTI. At the same
time, the analysis showed that children with acute cystitis
comprised a distinct group with only 6.7 % of Gram-positive
isolates, while all other nosological entities represented
Gram-positive flora in 25.6-37.9 % of cases. In our opi-
nion, the obtained fact should be taken into account when
prescribing empirical therapy.

The next stage of our work was to study the level of se-
rum iNOS in patients with inflammatory diseases of the uri-
nary tract. The examination results are given in Table 2.

As can be seen from the data in Table 2, the develop-
ment of UTl was accompanied by a 2-fold increase in serum
NOS?2. The data obtained seem logical, especially if we take
into account the protective nature of the NOS2 increase
aimed at inactivating the bacterial agent. Afterwards, we
analyzed the serum NOS2 level, considering the selected
groups. As expected, the level of NOS2 in patients of all sub-
groups was significantly higher than that in the control group
(P <0.01), but without statistical intersubgroup differences.

In the next stage of our study, the cystatin C level
was measured as a marker of immune system activation.
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It should be noted that the results obtained were slightly
different from those as to the analysis of the INOS level.
For example, we noted a significantly increased cystatin
C level in the main study group (P < 0.05) due to its sta-
tistically significant increase in subgroups of children with
acute cystitis and chronic pyelonephritis. In children with
unspecified UTI, its level did not differ statistically from
the control group (P > 0.05).

Based on the data indicating that cystatin C induces NO
production by macrophages regardless its inhibitor activity
[21], and the realization of this role is due to activation of
the INOS pathway [21], we additionally calculated the cysta-
tin C-to-NOS2 ratio. The data obtained are shown in Table 2.
As shown in the table, the figures derived by calculating this
ratio in the study subgroups were 1.5-2.0 times lower than
those in the control. It is worth noting that the highest ratio
was revealed in the subgroup of patients with acute cystitis.

Discussion

In general, Escherichia coli, of course, remains the leader
among the pathogens that cause UTI in children, but
the percentage of its detection is much lower (56.2 %)
than described in the world literature (80-90 %) [7].
This has been confirmed by the data on 54-67 % of
Escherichia coli reported by Balighian E., Burke M. in
children with UTI [1].

Instead, the role of enterococci in the development of
inflammatory diseases of the genitourinary system is un-
derestimated. For instance, according to data published by
the American Academy of Pediatrics (Pediatrics in Review,
2018), only 3-9 % of patients had bacteria of the genus En-
terococcus. Budnik T. V. et al. [3] have found that enterococci
accounted for approximately 7 % of cases. Bezruk V. V.
[2] has revealed that cocci caused UTI from 1 % to 12 %
of cases. At the same time, we have found that bacteria of
the genus Enterococcus were the cause of inflammatory
diseases of the genitourinary system in 25.6-35.6 % of cas-
es.And only in 6.7 % of patients with cystitis, it was isolated
as a leading pathogen. The data obtained indicate that in
the case of ineffective traditional initial empirical antibiotic
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therapy, the inflammatory process should be suspected to
be caused by bacteria of the genus Enterococcus. This, in
turn, requires appropriate replacement of antibiotic therapy.

The results obtained regarding the role of bacteria
of the genus Klebsiella have been confirmed in other
studies. So, Eric Balighian et al. [1] have shown in a work
that it accounts for 6—7 % of UTI cases. But meanwhile,
S. Sadeghi-bojd et al. [15] have reported that Klebsiella was
the leading pathogen in approximately 12 % of patients with
UTI. However, T. V. Budnik et al. [3] and J. R. Watson et
al. [18] have reported that this pathogen occurred in 2.0 %
and 3.3 % of UTI, respectively.

The percentage of Proteus mirabilis as an etiological
factor of UTl was quite high in patients with cystitis (26.6 %),
while it accounted for only 4.5 % in previous studies of
G. O. Lezhenko, O. E. Pashkova [11]. In a study of R. Ere-
menko et al. [4], the percentage of the genus Proteus
isolates was 11.2 % of all UTI. This suggests that Proteus
mirabilis remains an atypical microflora in upper UTI but
becomes one of the leading pathogens in lower UTI.

Therefore, at the present stage, the microbial spectrum
of UTI pathogens is very diverse, and the data of research-
ers are heterogeneous, and sometimes opposite, indicating
the need for constant local bacterial monitoring to improve
the effectiveness of antibacterial therapy.

According to the literature, low levels of INOS are pre-
sentin the blood under normal physiological conditions, but
it is expressed in response, for example, to microbes and/
or inflammatory cytokines. After induction, iNOS produces
constantly high amounts of NO, which can limit bacterial
growth or help to defend against invading pathogens [16].
These data were logically confirmed by the results of our
work, as we indicated the increased level of INOS within
200 % in all studied groups of children in response to bac-
terial agent contamination.

The aim of the study on the cystatin C level in children
of these groups was, first of all, to identify its possible
effect on NO generation by activating the iINOS pathway.
The comparisons definitely showed the increased level of
cystatin C in the main study group. However, we later found
that this increase was due to children with chronic pyelone-
phritis and acute cystitis, while in children of other groups,
its values did not differ statistically from those obtained in
the control group. Moreover, the calculated ratio showed
a relative decrease in the level of cystatin C in relation to
the amount of iINOS allowing to predict the activation of
other signaling pathways.

It is possible that the lack of quantitative response of
cystatin C in acute inflammatory processes of the urinary
tract is a prerequisite for the development of bacterial in-
flammation, especially given its integral role in the immune
response, both innate and adaptive immunity. In this con-
text, disorders of expression and localization of cystatin C
may be both accidental and effector factors of pathological
processes [21].

Conclusions

1. At present, there is a change in the range of patho-
gens — agents of urinary tract infections in children, and
this is a premise of the need for constant bacteriological
monitoring for effective antimicrobial therapy.
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2. The development of urinary tract infection occurs
amidst high levels of serum inducible NO synthase in pa-
tients. This reaction is aimed at activating the synthesis of
NO in order to limit the bacterial growth and defend against
invading pathogens.

3. The development of the primary inflammatory pro-
cess in the urinary tract occurs amidst a certain dysfunction
of the immune system, which is manifested in an insufficient
quantitative response of cystatin C, which may be an effector
factor in the pathology.
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The aim of the work is to clarify the clinical and laboratory features of Lyme disease in the Zaporizhzhia region on the basis of a
retrospective clinical, epidemiological and serological analysis of this disease cases in the period from 2015 to 2019.

Materials and methods. A retrospective analysis of 62 medical cards of stationary patients with Lyme disease for the period
from 2015 to 2019 was carried out. The age of the patients ranged from 18 to 79 years. There were 38 men and 24 women. All
the patients were given a traditional complex clinical-laboratory examination; ELISA was used to defined serum IgM and IgG to
Borrelia burgdorferi.

Results. According to the study results it was found that Lyme disease in the Zaporizhzhia region had a clear seasonal prevalence
in summer (56.5 %) and spring (25.8 %). The vast majority of patients (80.6 %) clearly indicated the tick bite. The disease was
mostly acute (90.3 %) with a predominance of erythema (94.6 %). In the acute course of the disease, patients were seropositive
in 75.0 % of cases with simultaneous detection of both IgM and IgG to Borrelia burgdorferi, and positive IgM in the absence of
IgG. Seronegative 25.0 % of patients required clear clinical and epidemiological data to confirm the diagnosis. Under prolonged
and chronic conditions, patients had positive IgG to Borrelia burgdorferi (100 %) and IgM (50.0 %).

Certain clinical and laboratory features at different course of Lyme disease were revealed. So, the acute course was characte-
rized by the predominance of erythema (94.6 %), mild or no manifestations of general intoxication syndrome, lack of pathological
changes in the hemogram in most patients (80.4 %). In the prolonged and chronic course, there was no history of erythema,
clinical symptoms were polymorphic, half of the patients had increased erythrocyte sedimentation rate in the absence of changes
in blood count, mild cytolytic syndrome and hyperbilirubinemia.

Conclusions. As a result of the retrospective analysis of Lyme disease cases in the period from 2015 to 2019, certain patterns
of epidemiological, clinical and serological changes in different courses of this infection in the Zaporizhzhia region were revealed,
namely the clear seasonality of the disease, in the acute course — the predominance of erythema and different variants of
serological profile in patients, and in prolonged and chronic course — polymorphism of all clinical symptoms and no history of
erythema.

KniHiko-eniaemionoriuHa Ta ceponoriuHa xapakrepucTuka xsopobu Naiima
B 3anopisbKil obAacTi (peTpocneKTMBHMK aHaAi3 3a 2015-2019 pp.
3a AaHumu KY «06AacHa iHdekuiliHa AikapHs» 30P)

0. 0. dypuk, K. A. Mak, 0. B. Pa6okoHb, A. A. 3aaupaka, 0. H0. Pa6okoHb

MeTa po6oTu — 3'siCyBaHHs KniHiko-nabopaTtopHux ocobnmeocTen nepediry xsopoby Jlaiima y 3anopisbkomy perioHi Ha nigcTasi
PETPOCNEKTMBHOIO KNiHIKO-enifeMionoriYHoro Ta CeponoriyHoro aHarisy BUNaaKiB LbOro 3axBoptoBaHHs B obnacti B nepiog 3
2015 o 2019 poky.

Marepianu Ta meToau. 34iNCHUNM PETPOCNEKTUBHIIA aHanNi3 62 MEAUYHUX KapT CTaLiOHapHWX NavieHTiB i3 XxBopoboto Jlarima 3a
nepiog 2015-2019 pp. Bik xBopux — Big 18 o 79 pokis, 38 4onoBikiB, 24 XiHku. YCiM XBOPUM 3AINCHUNW TPaAWLiiHEe KOMNNEKCHe
KniHiko-nabopatopHe 06CTeXEHHSI, METOLOM IMyHOEPMEHTHOTO aHanisy B kposi Bu3Haunnu IgM Ta IgG o Borrelia burgdorferi.

Pesynkratu. Y pesynsrati JOCTigKeHHs BCTaHOBMNM: XBopoba [laiima B 3anopiabkiii 0bnacTi mana YiTky CE30HHICTb i3 nepeBa-
KaHHAM KinbkocTi XBopux BRiTKY (56,5 %) Ta HaBecHi (25,8 %). Y nepesaxHoi BinbLuocTi xBopux (80,6 %) 4OCTEMEHHO BifOMO
npo ykyc kniwa. 3axeoptoBaHHs 3aebinbLuoro (90,3 %) mano roctpuit nepebir i3 npesantoBaHHAM eputemHoi opmm (94,6 %).
3a ymoB roctporo nepebiry xeopobu nauieHTn Bynu ceponoantueHmMK y 75,0 % BUNaakie 3 oAHOYACcHUM BUsBNEHHsM IgM Ta
IgG po Borrelia burgdorferi, a Takox nosutusHumMM 3a IgM 6e3 BusiBneHHs IgG. CepoHeratueHicTb 25,0 % XBOpUX CpUYMHUNA
HEeOOXiAHICTb YiTKMX KMiHIKO-eNiaeMionoriuHmx 4aHux Ans NiATBEPAKEHHS fiarHo3y. AKLLo nepebir XBopoby TpUBanuiA i XpoHIYHWIA,
naujeHTn Manu no3utueHi IgG po Borrelia burgdorferi (100 %) ta IgM (50,0 %).

BwuaHaunnu kniHiko-nabopatopHi ocobnueocTi nepebiry xsopobu Iaiima. Tak, rocTpuin nepebir xapakTepu3yBaBcs NpeBarntoBaHHAM
epuTemHoi dopmm (94,6 %), 03HaKK 3ararnbHOIHTOKCUKALIMHOM CUHAPOMY BUpaxeHi cnabko Yv B3arari He BUSIBINEHI, NaTonorivH1X
3MiH y remorpami y 6inbLuocTi naujeHTis (80,4 %) He Byno. Y pasi TpuBarnoro Ta xpoHivHoro nepebiry He Byno AaHNX aHaMHe3y LWOoAo
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HasiBHOCTI epuTeMM, KriHiYHa cuMnToMaTka noniMopgHa, y NOMOBUHY NALIEHTIB BU3HAYUNM MIGBMLLEHHS WBWAKOCTi OCidaHHs
epuTpoumTiB 6e3 3MiH hopMynu KpOBi, CNabko BUPaXeHi LUTONITUYHMIA CUHAPOM i rinepbinipybiHemis.

BucHoBku. OfepxaHi nig yac peTpocnekTMBHOMO aHanidy Bunaakis xsopobu Jlanma 3a 2015-2019 pp. pesynsratv ganum amory
BCTAHOBMTW 3aKOHOMIPHOCTI €nifemMionoriyHuX, KNiHIYHWX i CEPONOTYHMX 3MiH, L0 CMIPUYMHEHI Liiet0 IHAPEKLiE, B NaLlieHTB y
3anopisbkiit 06nacTi: YiTka Ce30HHICTL XBOPOOU; NpK rocTpomMy nepebiry — NpeBantoBaHHs epUTEMHOI (hOpPMM Ta Pi3Hi BapiaHTK
CeponoriyHoro Npodqinto XBopuX; Npu TPUBaNOMy Ta XPOHIYHOMY — MOMIMOPCOHICTE KNIHIYHOT CUMNTOMATHKW, CEPOMO3UTUBHICTb

y BCIX BUNaaKax, BUNaaKki eputemMn B aHaMHesi He 3adhikcoBaHi.

Lyme disease is a naturally occurring bacterial zoonotic
infectious disease caused by various genes of the Borrelia
complex, characterized by predominant skin lesions in
the form of erythema and a tendency to chronicity of
the process with damage to the nervous and musculoskeletal
systems. Lyme disease remains one of the most common
transmissible tick-borne infections in the Northern
Hemisphere, with the most common vector being Ixodes
spp- [1,2].

The morbidity of Lyme disease in the world has been
growing steadily over the past two decades [3]. According
to the Centers for Disease Control and Prevention (CDC),
about 300.000 cases are reported annually in the United
States [4]. In the European region, the highest incidence
is recorded in Central and Northern Europe, as well as
in the Baltic countries [3,5]. In Ukraine, in 2019, 4482
cases were registered [6]; in 2019, the overall incidence
in the Zaporizhzhia region was 2.25 Lyme disease cases
per 100.000 population [7]. Climate change, the transfer of
natural ecosystems to cities or recreational areas as a result
of urbanization lead to the expansion of both the source and
vector of Lyme disease, which is likely to cause an even
greater increase in this infection incidence rate [8].

Clinical diagnosis of Lyme disease has significant
difficulties due to the polymorphic clinical manifestations of
the disease, which in turn depends on the characteristics
of a causative pathogen, and the clinical form and stage of
the disease. It is known that the causative agent of Lyme
disease is often one of three genes: Borrelia burgdorferi
sensu stricto, B. afzelii and B. garinii [9,10]. However, other
genes, such as B. bissettiae, B. lusitaniae, B. spielmanii,
and B. valaisiana, have recently been reported, mainly in
Europe [11]. The geographical distribution and heterogeneity
of the pathogen determine a certain difference in clinical
manifestations due to the specificity of the pathogen by
the source of infection and tropism to target organs. Borrelia
burgdorferi sensu stricto s distributed mainly in North America
and is associated with arthritis and neuroborreliosis [12], B.
afzelii, B. garinii, B. burgdorferi, B. spielmaniiand B. bavariensis
are common in Asia and Europe [13], neuroborreliosis is
associated with B. garinii, and chronic skin lesions, including
chronic acrodermatitis attributed to B. afzelii [10].

In addition, polymorphic clinical manifestations of
Lyme disease depend not only on the heterogeneity of
the pathogen, but also on the stage of the process. The
early localized stage is characterized by the presence
of migrating erythema in the site of a tick bite; however,
erythemais absent in atleast 20 % of cases [14]. Therefore,
even the general intoxication syndrome, which occurs at
this stage in some patients, in the absence of erythema or
in the presence of non-standard clinical variations, leads to
diagnostic errors [15,16].

If Lyme disease is not diagnosed at an early stage,
the pathogen is disseminated early hematogenously
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or lymphogenously with the involvement of various
target organs in the pathological process. Therefore,
in addition to general intoxication, patients develop
various multisystem lesions, such as multifocal migratory
erythema, benign lymphocytoma of the skin, meningitis,
encephalitis, polyradiculoneuropathy, neuritis or facial nerve
neuropathy, carditis. Further progression of Lyme disease
is characterized by the formation of late disseminated
stage, which is most often clinically manifested by
progression of neurological disorders, chronic atrophic
skin lesions, large joint oligoarthritis due to autoimmune
and immunopathological reactions [17,18]. All this further
complicates not only the diagnosis of this disease, but
also significantly reduces the effectiveness of etiotropic
treatment.

Therefore, the above necessitates the analysis of
clinical, epidemiological and laboratory features of Lyme
disease in the Zaporizhzhia region, that would determine
certain patterns of this infection and improve early diagnosis.

Aim

The aim of the work is to clarify the clinical and laboratory
features of Lyme disease in the Zaporizhzhia region on
the basis of a retrospective clinical, epidemiological and

serological analysis of this disease cases in the period
from 2015 to 2019.

Materials and methods

Aretrospective analysis of 62 medical records of inpatients
with Lyme disease (A 69.2), who were examined and
treated in the departments of the Municipal Institution
“Regional Infectious Diseases Clinical Hospital” of
the Zaporizhzhia Regional Council for the period from
2015 to 2019. The age of patients ranged from 18 to 79
years, the mean age was 46.1 + 2.2 years. There were
38 men and 24 women.

All the patients with Lyme disease underwent
a traditional comprehensive clinical and laboratory
examination at the hospital, and ELISA were performed
to determine serum IgM and IgG to Borrelia burgdorferi.
The course of Lyme disease was evaluated according to
the recommendation [19], based on which the early period
(including stages of local infection and dissemination) and
the late period (stage of persistent infection) was defined.
Depending on the nature of the course, there were acute
course (up to 3 months), subacute course (up to 6 months)
and chronic (prolonged or recurrent) course.

Statistical data processing was performed using
the program Statistica 13 for Windows (StatSoft Inc., No.
JPZ8041382130ARCN10-J).
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Fig. 1. Dynamics of the number of patients with Lyme disease in different months of the year
according to the retrospective analysis.
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Results

According to the results of the epidemiological anamnesis,
it was found that Lyme disease in the Zaporizhzhia region
has a clear seasonality with a predominance of patients
in summer (n = 35, 56.5 %) and spring (n = 16, 25.8 %).
It should be noted that in autumn, the number of patients
decreased rapidly (n = 10, 16.1 %), and in winter, there
were only 1 (1.6 %) case of this infection during the entire
observation period (Fig. 7).

The vast majority of patients (n = 50, 80.6 %) in
the epidemiological history clearly indicated the tick bite
when visiting various natural sites. It is worth noting that
none of persons sought medical help after the tick bite
and, accordingly, they did not receive urgent post-exposure
prophylaxis.

Analysis of the clinical course showed that Lyme
disease was mostly acute (n = 56, 90.3 %), in some cases
prolonged (n = 2, 3.2 %) and chronic (n = 4, 6.5 %). The
disease mainly was moderate (n =53, 85.5 %), 9 (14.5 %)
patients had a mild course, patients with severe Lyme
disease during the study period was not detected.

The analysis of serological tests for IgM and IgG to
Borrelia burgdorferi showed that all patients with prolonged
(>3 months) and chronic (>6 months) Lyme disease were
seropositive for IgG to Borrelia burgdorferi, and every
second patient was positive for both IgM and IgG. However,
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patients with acute Lyme disease who were examined on
average on day 23.7 + 2.3 of the disease demonstrated
certain features of the serological profile in the study of
different classes of antibodies to Borrelia burgdorferi. During
this period of examination, 75.0 % (42 of 56) patients with
acute disease were seropositive, patients with positive
both IgM and IgG to Borrelia burgdorferi (n = 22, 39.3 %)
were detected with the same frequency, and patients with
positive IgM to Borrelia burgdorferiin the absence of IgG to
the pathogen accounted for 35.7 % (n = 20). Seronegative
was one of the four patients (n = 14, 25.0 %) with acute Lyme
disease (Fig. 2). Therefore, it should be noted that the basis
for confirmation of the diagnosis in these cases were clinical
and epidemiological data, namely epidemiological history
of tick bite a few days or weeks before the onset of clinical
manifestations, in addition, erythema was diagnosed in all
these patients with Lyme disease.

In the analysis of clinical variants of acute Lyme
disease, a clear prevalence of erythema was detected — in
94.6 % (53 of 56) of patients, and in 5.7 % (3 of 53) of cases,
the presence of erythema was combined with joint damage.
In patients with erythema, lesions were most commonly
localized on the skin of the lower (n = 29, 54.7 %) and
upper extremities (n =9, 17.0 %), less often — on the skin
of the trunk, namely on the skin of the anterior surface of
the chest (n = 6, 11.3 %) and the anterior abdominal wall
(n =5, 9.4 %), lumbar skin (n = 2, 3.8 %), scrotal skin
(n=1,1.9 %), and the presence of erythema was recorded
on the skin around the ear in 1 (1.9 %) case. The size of
the formed erythema varied in a wide range with a diameter
from 2.5 ¢cm in the formation of annular erythema to 40
cm in cutaneous manifestations in the form of migrating
erythema. At the same time, 17.0 % (9 of 53) of patients
with erythema experienced moderate itching of the skin at
the site of erythema. It was noteworthy that in patients with
erythematous Lyme disease, signs of general intoxication
syndrome were either absent or manifested in some patients
by short-term subfebrile temperature (n = 3, 5.7 %) and
moderate weakness (n =5, 9.4 %).

In the acute course of the disease, the erythema-
free form was recorded in 5.4 % (3 of 56) of patients.
The development of this form was accompanied by
the appearance of moderate general intoxication syndrome
due to subfebrile temperature, astheno-vegetative
manifestations, and one case was accompanied by damage
to the joints and central nervous system in the form of serous
meningitis. Given the absence of erythema characteristic
of this infection in all patients with erythematous form,
the diagnosis of Lyme disease was serologically confirmed
by the detection of IgM and IgG to Borrelia burgdorferi
during a comprehensive diagnostic examination. It is also
noteworthy that patients with acute Lyme disease, despite
the prevalence of erythema, were hospitalized in the third
week after the onset of clinical manifestations.

Analysis of general clinical data from laboratory studies
in patients with acute Lyme disease showed that most
patients (n = 45, 80.4 %) had no pathological changes in
the hemogram. However, in 7 (12.5 %) patients, leukopenia
was found from 3.7 x 1091 to 2.0 x 10%1, averaging up to
(2.96 £ 0.29) x 10%, in 4 (7.1 %) patients, on the contrary,
leukocytosis ranged from 9.0 x 10%I to 13.8 x 101,
averaging up to (11.6 + 0.37) x 10%1. At the same time,
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signs of lymphocytosis were revealed in 11 (19.6 %) of
these patients in the range from 38 % to 56 %, on average
up to 46.3 £ 1.7 %, increased ESR was found in 10
(17.9 %) patients from 17 mm/h to 50 mm/h with a mean
value of 27.8 + 3.4 mm/h. In the biochemical parameters
of the liver functional state, 9 (16.1 %) patients presented
with a short-term slightincrease in alanine aminotransferase
activity from 0.7 mmol/h to 1.99 mmol/h, on average to
1.06 £ 0.15 mmol/h with negative test results for markers
of viral hepatitis.

In all patients with prolonged and chronic Lyme disease,
the diagnosis was confirmed by serological detection of IgG
to Borrelia burgdorferiand in every second patient with IgM
in a comprehensive diagnostic examination on average
on day 82.4 of the disease in the prolonged course and
on day 142.5 in the chronic course. These patients had
no history of erythema during this disease, and only one
patient mentioned the tick bite approximately 4 months ago.
Clinical symptoms in the prolonged and chronic course of
Lyme disease were not expressed and characterized by
polymorphism of clinical manifestations. All patients with this
course had astheno-vegetative manifestations and varying
intensity of arthralgia, some patients periodically reported
subfebrile temperature (4 out of 6), decreased appetite (3
out of 6), headache (4 out of 6), discomfort in the heart (2
out of 6), decreased visual acuity (2 out of 6).

In patients with prolonged and chronic Lyme disease,
changes in the total blood count were seen in every
second patient with ESR acceleration (3 out of 6) from 37
mm/h to 58 mm/h with a mean value of 42.8 + 2.4 mm/h,
with no pathological changes in blood count. However, in
the biochemical parameters of the liver functional state,
most of these patients (4 of 6) had an increased alanine
aminotransferase activity to 1.34 + 0.18 mmol/h.l, that
in every second patient with chronic course (2 out of 4 )
was combined with an increase in total bilirubin from 30.5
pmol/l to 61.0 pmol/l with negative test results for markers
of viral hepatitis.

Discussion

It is known that the diagnosis of Lyme disease is based
on clinical and epidemiological data and serological
diagnosis. Lyme disease is characterized by spring—
autumn seasonality, which is associated with the activity of
the vector, the peak number of cases occurs in the summer
months [17,20]. According to the results of our analysis, a
clear seasonality of Lyme disease in the Zaporizhzhia region
was also established, with a predominance of patients in
summer (56.5 %) and spring (25.8 %). It is considered
important to diagnose Lyme disease at an early stage of
the process, as untimely or lack of antibiotic therapy leads
not only to dissemination of the process, but also to serious
complications and negative prognosis for recovery and
quality of life [4,21,22]. Despite the growing awareness
of clinicians about Lyme disease over the past decade,
errors in clinical and specific diagnosis are quite common
in practical medicine [21].

Early diagnosis of Lyme disease is based on clinical
and epidemiological data. However, the immature nymphal
stage as well as the adult stage of the vector, is a small
ectoparasite that can easily go unnoticed when attached to
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humans, which in combination with nonspecific symptoms of
Lyme disease and the absence of migratory erythema can
lead to delays in diagnosis or misdiagnosis [23]. According
to the analysis of Lyme disease cases in the Zaporizhzhia
region, it was found that only 80.6 % of patients clearly
indicated the tick bite, almost one in five patients could not
remember the tick bite. At the same time, in the conditions
of prolonged or chronic course in patients, there was no
history of erythema, clinical symptoms were polymorphic
with a predominance of astheno-vegetative manifestations,
varying intensity of arthralgia, low-grade fever, headache
and other. If clinical and epidemiological data were sufficient
to confirm the erythematous form of Lyme disease, all
other clinical variants of this infection required mandatory
laboratory confirmation.

The specific laboratory diagnosis of Lyme disease
remains difficult. To date, the inexpediency of using
bacteriological examination due to low sensitivity and slow
growth of the pathogen has been proven [1,15,24,25].
Diagnosis of Lyme disease remains challenging even
with the help of molecular genetic methods, because
the sensitivity depends on the type and volume of biological
material sample, the presence of polymerase chain reaction
inhibitors due to contamination [26]. The sensitivity of
the polymerase chain reaction in the diagnosis of Lyme
disease varies from 34 % to 64 % [27,28].

Due to the low sensitivity, technical complexity and
time constraints of direct methods, most European and
US countries use a two-level protocol for serological
diagnosis of Lyme disease [2]. In the first stage, ELISA
detect antibodies to pathogen antigens [9]. In case of
doubtful result of ELISA in the second stage, a highly
specific immunological method (immunoblotting) is used
to check the presence of antibodies to specific Borrelia
proteins [24,28]. The disadvantage of this protocol is
the relatively low sensitivity of 25 % to 50 % in the early
stages of the disease, because the synthesis of sufficient
antibodies to identify them in the blood takes at least three
weeks. In addition, in the early period of the disease, false-
negative results are often found due to cross-reactions in
the presence of autoimmune, rheumatic, hematological
and some other infectious diseases [1,29]. In the later
stages, when antibody titers increase due to the activity of
B-lymphocytes, the sensitivity of this examination increases
to 99 % [28,30].

According to the results analyzing our serological
examinations, patients with prolonged and chronic Lyme
disease had positive 19G to Borrelia burgdorferi (100 %)
and IgMin 50.0 % of cases. However, in patients with acute
Lyme disease, serological confirmation of the diagnosis was
obtained in 75.0 % of simultaneous detection of both IgM
and IgG to Borrelia burgdorferi (39.3 %) and positive IgM in
the absence of IgG (35.7 %). Obtained seronegative results
in 25.0 % of patients with acute Lyme disease required clear
clinical and epidemiological data to confirm the diagnosis.

Conclusions

1. Lyme disease in the Zaporizhzhia region has a clear
seasonality with a predominance of patients in summer
(56.5 %) and spring (25.8 %). The vast majority of patients
(80.6 %) clearly indicated the tick bite when visiting various
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natural sites. The disease was mostly acute (90.3 %) witha
predominance of erythema (94.6 %), in some cases there
was the prolonged (3.2 %) and chronic (6.5 %) course.

2. The serological profile of patients with acute Lyme
disease was characterized by seropositivity of 75.0 % with
simultaneous detection of both IgM and IgG to Borrelia
burgdorferi(39.3 %) and positive IgM in the absence of IgG
(35.7 %). Seronegative 25.0 % of patients required clear
clinical and epidemiological data to confirm the diagnosis.
Patients with prolonged and chronic Lyme disease had
positive IgG to Borrelia burgdorferi (100 %) and IgM in
50.0 % of cases.

3. Acute Lyme disease was characterized by a
predominance of erythema (94.6 %) with the most common
localization on the skin of the lower (54.7 %) and upper
extremities (17.0 %), mild or no manifestations of general
intoxication syndrome, lack of pathological changes in
the hemogram in most patients (80.4 %), and if there were
any, it was leukopenia (12.5 %) or leukocytosis (7.1 %) with
the presence of lymphocytosis (19.6 %) and accelerated
ESR (17.9 %).

4. In the case of prolonged and chronic Lyme disease,
there was no history of erythema, clinical symptoms
were polymorphic and included astheno-vegetative
manifestations, varying intensity of arthralgia, low-
grade fever, loss of appetite, headache, discomfort in
the heart, decreased visual acuity. Half of the patients
had the accelerated ESR in the absence of changes
in blood count, mild cytolytic syndrome and moderate
hyperbilirubinemia.

Conflicts of interest: authors have no conflict of interest to declare.
KoHnikT iHTepeciB: BiacyTHil.

Haaifiwaa ao peaakuii / Received: 06.05.2022
Micas poonpauroBaHHs / Revised: 18.05.2022
MpuiHsaTo A0 Apyky / Accepted: 25.05.2022

Information about authors:

Furyk O. O., MD, PhD, Associate Professor of the Department
of Infectious Diseases, Zaporizhzhia State Medical University,
Ukraine.

ORCID ID: 0000-0002-5196-7698

Pak K. A., MD, Senior Laboratory Assistant of the Department
of Infectious Diseases, Zaporizhzhia State Medical University,
Ukraine.

ORCID ID: 0000-0002-2286-6919

Riabokon 0. V., MD, PhD, DSc, Professor, Head of the Department
of Infectious Diseases, Zaporizhzhia State Medical University,
Ukraine.

ORCID ID: 0000-0002-7394-4649

Zadyraka D. A., MD, PhD, Associate Professor of the Department
of Infectious Diseases, Zaporizhzhia State Medical University,
Ukraine.

ORCID ID: 0000-0003-3970-9140

Riabokon Yu. Yu., MD, PhD, DSc, Professor of the Department
of Children Infectious Diseases, Zaporizhzhia State Medical
University, Ukraine.

ORCID ID: 0000-0002-2273-8511

BipomocrTi npo aBTOpiB:

®ypuik 0. 0., KaHA. MEA. HayK, AOLIEHT Kad. iHEKLMHKX XxBOpOb,
3anopisbkuii AepxxaBHU MeAYHUI YHIBEpCUTET, YKpaiHa.

Mak K. A., cTapLumnit AabopaHT Kad. iHdEKLIiHUX XBopoo,
3anopi3bk1it AepXXaBHWUI MeAUYHUI YHiBepcuTeT, YkpaiHa.

ISSN 2306-4145  http://zmj.zsmu.edu.ua

PsibokoHb O. B., A-p Mea. Hayk, npodecop, 3aB. kad. iHOEKLIAHNX
XBOPO6, 3anopisbkiii AePXKaBHUIM MeAUUYHUIA YHIBEPCHTET, YKpaiHa.
3aavpaka A. A., KaHA. MeA. HayK, AOLEHT Kad. iIHGEKLNHNX
XBOPO6, 3anopisbkiii AePKaBHUIA MeAUUYHUI YHIBEPCUTET, YKpaiHa.
PsabokoHsb t0. 0., A-p Mea. Hayk, npodecop Kad. AUTAUMX
HOEKLIHUX XBOPOO, 3anopi3bkuii AEPXaBHUI MEAUUHIIA
yHiBepcuTeT, YkpaiHa.

References

[1] Schutzer, S. E., Body, B. A., Boyle, J., Branson, B. M., Dattwyler, R. J.,
Fikrig, E., Gerald, N. J., Gomes-Solecki, M., Kintrup, M., Ledizet, M.,
Levin, A. E., Lewinski, M., Liotta, L. A., Marques, A., Mead, P. S.,
Mongodin, E. F., Pillai, S., Rao, P., Robinson, W. H., Roth, K. M., ...
Branda, J. A. (2019). Direct Diagnostic Tests for Lyme Disease. Clinical
infectious diseases : an official publication of the Infectious Diseases
Society of America, 68(6), 1052-1057. https://doi.org/10.1093/cid/ciy614

[2] Steere,A.C., Strle, F., Wormser, G. P., Hu, L. T,, Branda, J. A., Hovius,
J.W.R,, Li X., Mead, P. S. (2016). Lyme borreliosis. Nature Reviews
Disease Primers, 2. https://doi.org/10.1038/nrdp.2016.90

[3] Sykes, R. A., & Makiello, P. (2017). An estimate of Lyme borreliosis
incidence in Western Europet. Journal of public health, 39(1), 74-81.
https://doi.org/10.1093/pubmed/fdw017

[4] Centers for Disease Control and Prevention (2013, August 19). CDC
Provides Estimate of Americans Diagnosed with Lyme Disease Each
Year. http://www.cdc.gov/media/releases/2013/p0819-lyme-disease.
html

[5] Mead, P.S. (2015). Epidemiology of Lyme disease. Infectious disease
clinics of North America, 29(2), 187-210. https://doi.org/10.1016/j.
idc.2015.02.010

[6] Center for Public Health of the Ministry of Health of Ukraine (2020, May
5). Za try misiatsi 2020-ho roku v Ukraini zafiksovano 236 vypadkiv
khvoroby Laima [In three months of 2020, 236 cases of Lyme disease
were recorded in Ukraine]. https://phc.org.ua/news/za-tri-misyaci-2020-
go-roku-v-ukraini-zafiksovano-236-vipadkiv-khvorobi-layma

[7] Nebogatkin, I. V., & Shulhan, A. M. (2021). Epidemiolohichni y
epizootychni osoblyvosti khvoroby Laima u 2019 rotsi v Ukraini
[Epidemiological and epizootic features of Lyme disease in 2019 in
Ukraine]. Aktualna infektolohiia, 8(5-6), 44-48. [in Ukrainian]. https:/
doi.org/10.22141/2312-413x.8.5-6.2020.217959

[8] Stone, B.L., Tourand, Y., & Brissette, C. A. (2017). Brave New Worlds:
The Expanding Universe of Lyme Disease. Vector borne and zoonotic
diseases, 17(9), 619-629. https://doi.org/10.1089/vbz.2017.2127

[9] Cardenas-dela Garza, J.A., De la Cruz-Valadez, E., Ocampo-Candiani,
J., & Welsh, O. (2019). Clinical spectrum of Lyme disease. European
journal of clinical microbiology & infectious diseases, 38(2), 201-208.
https://doi.org/10.1007/s10096-018-3417-1

[10] Strnad, M., Honig, V., Ruzek, D., Grubhoffer, L., & Rego, R. (2017).
Europe-Wide Meta-Analysis of Borrelia burgdorferi Sensu Lato Preva-
lence in Questing Ixodes ricinus Ticks. Applied and environmental mi-
crobiology, 83(15), €00609-17. https://doi.org/10.1128/AEM.00609-17

[11] Estrada-Pefa, A., Cutler, S., Potkonjak, A., Vassier-Tussaut, M.,
Van Bortel, W., Zeller, H., Fernandez-Ruiz, N., & Mihalca, A. D.
(2018). An updated meta-analysis of the distribution and preva-
lence of Borrelia burgdorferi s.I. in ticks in Europe. International
journal of health geographics, 17(1), 41. https://doi.org/10.1186/
$12942-018-0163-7

[12] Pritt, B. S., Mead, P. S., Johnson, D., Neitzel, D. F., Respicio-Kingry,
L.B., Davis, J. P., Schiffman, E., Sloan, L. M., Schriefer, M. E., Replogle,
A. J., Paskewitz, S. M., Ray, J. A,, Bjork, J., Steward, C. R., Deedon,
A., Lee, X, Kingry, L. C., Miller, T. K., Feist, M. A, Theel, E. S., ...
Petersen, J. M. (2016). Identification of a novel pathogenic Borrelia
species causing Lyme borreliosis with unusually high spirochaetaemia:
a descriptive study. The Lancet. Infectious diseases, 16(5), 556-564.
https://doi.org/10.1016/S1473-3099(15)00464-8

[13] Stanek, G., Wormser, G. P,, Gray, J., & Strle, F. (2012). Lyme bor-
reliosis. Lancet, 379(9814), 461-473. https:/doi.org/10.1016/S0140-
6736(11)60103-7

[14] Shapiro, E. D. (2014). Clinical practice. Lyme disease. The New En-
gland journal of medicine, 370(18), 1724-1731. https://doi.org/10.1056/
NEJMcp1314325

[15] Moore, A., Nelson, C., Molins, C., Mead, P., & Schriefer, M. (2016).
Current Guidelines, Common Clinical Pitfalls, and Future Directions
for Laboratory Diagnosis of Lyme Disease, United States. Emerg-
ing infectious diseases, 22(7), 1169-1177. https://doi.org/10.3201/
€id2207.151694

[16] Sharma, A., Guleria, S., Sharma, R., & Sharma, A. (2017). Lyme
Disease: A Case Report with Typical and Atypical Lesions. Indian
dermatology online journal, 8(2), 124-127. https://doi.org/10.4103/2229-
5178.202271

Zaporozhye medical journal. Volume 24. No. 4, July — August 2022



[17]

(18]

[19]

[20]

(21

[22]

(23]

[24]

(29]

26]

[27]

28]

[29]

(30]

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

National Institute for Health and Care Excellence. (2018, Octo-
ber 17). Lyme disease NICE guideline [NG95]. https://www.nice.org.
uk/quidance/ng95

Rebman, A. W., & Aucott, J. N. (2020). Post-treatment Lyme Disease
as a Model for Persistent Symptoms in Lyme Disease. Frontiers in
medicine, 7, 57. https://doi.org/10.3389/fmed.2020.00057

Chemych, M., & Lutai, I. (2020). Lyme disease modern issue condition.
Eastern Ukrainian Medical Journal, 8(2), 230-241. [in Ukrainian]. https:/
doi.org/10.21272/eumj.2020:8(2):230-241

Tulloch, J., Decraene, V., Christley, R. M., Radford, A. D., Warner, J. C.,
& Vivancos, R. (2019). Characteristics and patient pathways of Lyme
disease patients: a retrospective analysis of hospital episode data in
England and Wales (1998-2015). BMC public health, 19(1), 931. https://
doi.org/10.1186/s12889-019-7245-8

Hirsch, A. G., Herman, R. J., Rebman, A., Moon, K. A., Aucott, J.,
Heaney, C., & Schwartz, B. S. (2018). Obstacles to diagnosis and
treatment of Lyme disease in the USA: a qualitative study. BMJ open,
8(6), e021367. https://doi.org/10.1136/bmjopen-2017-021367
Knudtzen, F. C., Andersen, N. S., Jensen, T. G., & Skarphédinsson, S.
(2017). Characteristics and Clinical Outcome of Lyme Neuroborreliosis
in a High Endemic Area, 1995-2014: A Retrospective Cohort Study
in Denmark. Clinical infectious diseases : an official publication of
the Infectious Diseases Society of America, 65(9), 1489-1495. https:/
doi.org/10.1093/cid/cix568

Kannangara, D. W., & Patel, P. (2018). Report of Non-Lyme, Erythema
Migrans Rashes from New Jersey with a Review of Possible Role of Tick
Salivary Toxins. Vector borne and zoonotic diseases, 18(12), 641-652.
https://doi.org/10.1089/vbz.2018.2278

Eldin, C., Jaulhac, B., Mediannikov, O., Arzouni, J. P., & Raoult, D.
(2019). Values of diagnostic tests for the various species of spiro-
chetes. Medecine et maladies infectieuses, 49(2), 102-111. https://doi.
0rg/10.1016/..medmal.2019.01.009

Sanderson, V. P., Mainprize, I. L., Verzijlenberg, L., Khursigara, C. M.,
& Wills, M. (2020). The Platelet Fraction Is a Novel Reservoir to Detect
Lyme Borrelia in Blood. Biology, 9(11), 366. https://doi.org/10.3390/
biology9110366

Lacout, A., Mone, Y., Franck, M., Marcy, P. Y., Mas, M., Veas, F., &
Perronne, C. (2018). Blood cell disruption to significantly improve
the Borrelia PCR detection sensitivity in borreliosis in humans. Medical
hypotheses, 116, 1-3. https://doi.org/10.1016/.mehy.2018.04.012
Ruzié-Sablji¢, E., & Cerar, T. (2017). Progress in the molecular diagnosis
of Lyme disease. Expert review of molecular diagnostics, 17(1), 19-30.
https://doi.org/10.1080/14737159.2016.1246959

Waddell, L. A., Greig, J., Mascarenhas, M., Harding, S., Lindsay, R., &
Ogden, N. (2016). The Accuracy of Diagnostic Tests for Lyme Disease
in Humans, A Systematic Review and Meta-Analysis of North Ameri-
can Research. PloS one, 11(12), e0168613. https:/doi.org/10.1371/
journal.pone.0168613

Maccallini, P., Bonin, S., & Trevisan, G. (2018). Autoimmunity against
a glycolytic enzyme as a possible cause for persistent symptoms in
Lyme disease. Medical hypotheses, 110, 1-8. https://doi.org/10.1016/j.
mehy.2017.10.024

Crossland, N. A, Alvarez, X., & Embers, M. E. (2018). Late Disseminat-
ed Lyme Disease: Associated Pathology and Spirochete Persistence
Posttreatment in Rhesus Macaques. The American journal of pathology,
188(3), 672-682. https://doi.org/10.1016/j.ajpath.2017.11.005

OpwuriHaAbHiI AOCAIAXKEHHS

ISSN 2306-4145  http://zmj.zsmu.edu.ua 469



Review

YAK 616.89-039.5-07-047.38
DOI: 10.14739/2310-1210.2022.4.255714

Cyuacui Ha)’KOBi NOraaAu Ha npo6AeMy naTtonAaCTuKu
NCUXIYHUX 3aXBOpIOBaHb

B. B. YyryHoB(DABDEF M, €, XoMiubKni() *AD

3anopisbknii AepXXaBHUM MEAMYHUIA YHiIBEpCUTET, YKpaiHa

A - KOHLIEMLLIS Ta AU3ANH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnipeTaLis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTarTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi

Katouosi croBa:
NCUXIYHI
3aXBOPHOBAHHS,
KAIHiKa, AlarHoCTHKa,
natonAacTvka.

3anopisbkuit
MeAWUYHUI XXypHaA.
2022. T. 24, Ne 4(133).
C. 470-473

*E-mail:
nhomitsky@gmail.com

Key words:

mental diseases,
clinics, diagnostics,
pathoplastycs.

Zaporozhye
medical journal
2022; 24 (4), 470-473

MeTta po60oT# — LNSIXOM OrnIsAY 1 aHaniy Cy4acHUX HaykoBUMX NiTepaTypHUX Axepen LOCMiANTW CBITOBWA AOCBIA | nornsaan Ha
npobnemy NaTonnacTuki NCUXIYHNX 3aXBOPIOBAHD.

Y cyyacHin nevxiaTpuyHii KNiHiLi fxxeperiom NatonnacTUYHOro BMMBY, LLO NEPEBaXae, BBaXaK0Tb EK30TEHHO-IHTOKCUKALNHI 1
€K30reHHO-opraHiyHi Bnnmsu. KriHiyHe HarnoBHEHHS MOHATTS NATONAaCTUYHUX BNWBIB OKPEMI aBTOPM ICTOTHO PO3LUMPIOKOTb, MO-
PYLLYHOYM MEXi TaKVX KMiHIYHX (DEHOMEHIB, SIK KOMOPOIAHICTb, TIO, TepaneBTUYHMIA NaToMopd03 TOLLO. BHacniaok Liboro pobnstb
MOMWIIKOBI BMCHOBKY LLOAO HASIBHOCTI NATOMMACTUYHOIO BNMBY 0COBUCTICHNX, KNiHIKO-aHaMHECTUYHMX, coLjianbHo-aemorpadiy-
HUX i KynbTypanbH1X 0cobnmMBOCTEN Ha NPOsiBU GiNbLIOCTI NCUXiYHKX | NoBediHKOBUX poanagis. OTxe, BifOyBaeTbCs HeQoLiNbHe
PO3LUMPEHHS Kona (haKTOpiIB, L0 NO3HAYAIOTLCS Sk (DaKTOpU NATONNACTUYHOTO BIMBY, ane TakUMU HE €.

BucHoBku. [pobrnema natonnacTvikv NCUXiYHNX 3aXBOPIOBaHb — HAMEHLL AOCHIMKEHNIA aCNEKT Cy4aCHOI KNIHIKK, @ HeY3rOKeHICTb
abo i HeOOPeYHIiCTb 3aCTOCYBaHHS LIbOTO MOHSTTS HE CTPUSIE MOTO TOYHOMY OLiHIOBAHHIO. 3MiHU KIHIYHWX NPOSIBIB MCUXIYHMX
3aXBOPIOBaHb, LU0 BUHWKAKOTb BHACMILOK NAaTONNACTUYHUX BMAWBIB, YTPYOHIOKTH HO30MOriYHY AiarHOCTUKY, NPU3BOASYM A0 Tepa-
NEeBTUYHOI PE3MCTEHTHOCTI, NOTiPLUEHHS MPOrHO3Y Ta CoLlianbHoi Ae3adanTalii nauieHTis. Lii hakTu nigkpecntolTh akTyanbHICTb
3AiNCHEHHs! KOMMMEKCHOrO J0CHiMKEeHHs sBULLA NaTONNacTUKX NCUXIYHNX 3aXBOPHOBaHL/NATONOMYHMX CTaHIB.

Modern scientific views on the problem of pathoplastycs of mental ilinesses

V. V. Chuhunov, M. Ye. Khomitskyi

The aim of the work is to study the world experience and views on the problem of pathoplastycs of mental illnesses.

In modern psychiatric clinics, the main source of pathoplastic impact are exogenous-intoxication and exogenous-organic effects. The
clinical definition of the concept of pathoplastic impact is significantly expanding by some authors, breaking down the boundaries
of such clinical phenomena as comorbidity, background, therapeutic pathomorphosis and others. As a result of this approach,
erroneous conclusions are drawn about the presence of pathoplastic influence of personal, clinical and anamnestic, socio-demo-
graphic and cultural characteristics on the manifestations of most mental and behavioral disorders. Thus, it is impractical to expand
the range of factors that referred to as factors of pathoplastic influence, when in fact they are not.

Conclusions. The problem of pathoplastycs of mental illnesses is the least studied aspect of modern clinic. The inconsistency or
inappropriateness of this concept application does not contribute to its accurate assessment. Changes in the clinical manifestations
of mental illnesses resulting from pathoplastic influences complicate nosological diagnostics, leading to therapeutic resistance,
worsening prognosis and social maladjustment of patients. These circumstances emphasize the relevance of a comprehensive
study on the phenomenon of pathoplastycs of mental illnesses/pathological conditions.

BuByeHHs 0cobnvBoCTEN NaTtonnacTv ki Mae BaxmBe 3Ha-
YeHHs Ans NpochinaKTV KK, MPaBUIbHOO Ta CBOEYACHONO Aia-
THOCTYBaHHS1, NPOrHO3y Ta MikyBaHHS MCUXiYHNX 3aXBOPIOBaHb
[1-3]. MoxsTTS NatonnacT4Hoi MoamdikaLlii HUHI BU3Ha4EHO
5K 3MiHy CEMIOTUYHOIT ((DEHOMEHHOI) NNEHITYAK, CUHAPOMOTIO-
ri4HOi CTPYKTYpK Ta/abo piBHs eKCrpecii, xapakTepy nepebiry
3aXBOPOBaHHS Mif BIMMMBOM NCUXOMAaTONOrii IHLLIOIO PEeCTpy,
He [Jocsrae piBHS CaMOCTIMHOMO 3aXBOPHOBaHHS [4].
3a3Haummo, Lo AoTenep KIiHIYHE HAMOBHEHHS MOHSTTS
MaTonnacTUYHNX BMMBIB OKPEMi aBTOPW iCTOTHO PO3LLK-
PIOKOTb, NOPYLLYIOYM MEXi TaKMX KMIHIYHUX PeHOMEHIB, SIK
KOMOPOIAHICTb, TNO, TepaneBTUYHMIA NaTOMOPEO3 TOLLO.

MeTta po6otu

LLinsixom ornagy 1 aHanidy CyqyacHux HaykoBuX niTepa-
TYPHWX [JKepen AOCMiAUTY CBITOBUI AOCBIL i NOMMsaan Ha
npoGremy naTonnacTuky NCUXiYHUX 3aXBOPOBaHb.
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Y pesynbraTi pO3LUIMPEHHS KMiHIYHOrO HAMOBHEHHS
MOHATTS NATONNACTUKN Aesiki aBTOpK PobnsTb BUCHOBOK
OO HAsIBHOCTi MAaTOMNacTUYHOTO BMAMBY OCOBUCTICHMX
XapakTepuUCTUK Ha NposiBU BinbLIOCTi NCUXIYHKX, NOBE-
JIHKOBWX | COMaTUYHMX 3aXBOPIOBaHb, @ TAKOX 3HAYHOI
iIMOBIPHOCTi NaTONNaCTUYHOTO BNAMBY NCUXOAKTUBHIX pe-
YOBWH Ha NPOSIBY NCUXIYHOTO PO3Naay, Ik-0T «MPOBOKYBATH,
MonerwlyBaTi, BU3Ha4aT1y» 34INCHEHHS KPUMiHAmNbHOTO
3r04MHY LiIM KOHTUHIEHTOM [5—7]. MpunycTunm HasiBHICTb
naTonnacTMYHOMO BMMBY pPo3nagiB 0cobucTocTi (Lo xa-
paKTepU3yHTHCA BUCOKAM PIBHEM HEBPOTW3MY Ta HU3bKUM
PiBHEM CyMITIHHOCTi) Ha KOTHITUBHI MOPYLLUEHHS! B MOXMITOMY
Billi Ta KniHiYHi NposiBK XBOPOOM Anblireimepa BHaCigoK
MiABULLEHOT CXUIBHOCTI LbOr0 KOHTUHIEHTY 0 PO3BUTKY
acenTUYHOro 3ananeHHs [6,7].

Zhang A. et al. Ha3vBalOTb BMWB OCBITHIX 3aX0LiB Ha
[enpecuBHi NPOsIBM B OHKOMOMYHUX XBOPWX «naTonmnac-
TH4HUMY [3]. O4eBMaHO, O Le NPOTUPIYMTL KNiHIYHOMY
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HaNOBHEHHIO MOHSTTA naTonnacTuyHoro BnamBy. Kpim
TOro, CriZl BiJOKPEMITIOBATW MOHATTS NATONNACTUYHOCTI
(pathoplasticity), siky BU3Ha4al0Tb LLLOAO OKPEMUX KITIHIYHMX
BUNaAKIB AK MynbTU(IHANBHICTb HACMIAKY NPY ETONOTIYHIN
CXOXOCTi (PaKTOPIB BUHUKHEHHS! (MOYaTKy) 3aXBOPIOBAHHS
[8]. Oxpemi pocnigHuky pobnsiTe cnpobu BBECTU MOHATTS
MaTonnacTU4YHOrO TPMrepa, B POTi IKOTO BABYAOTb XUTTEBY
nogito (HApPOMKEHHS AWUTUHM) Y XKIHOK, Y KOTPUX AiarHoc-
TOBaHWiA BinonsapHUiA adpeKkTUBHWIA po3nag, sk dakTop
aTUnoBOCTI KNIHIYHOI KapTUHW MaHiakanbHOro enisogy B
nicnsinonorosomy nepiogi [9,10]. MNMpote goseaeHo, wWo
rncuxonaTornoriyHi 0cobnMBOCTI NICNSNONOroBMX AENpPECin
TaKOX BM3HAYalOTbCA BiAMIHHOCTSIMU NaToreHesy, siki as-
TOPY OTOTOXHIOKTh i3 MATONNacTMYHUMM chakTopamm. Tak,
3anekHO BiJ BHECKY €HOOTEHHOrO, NCUXOreHHOro 1 eHAo-
COMAaTOEHIOKPUHHOTO (haKTOpiB (hOPMYIOTLCS EHLOTEHHI,
€HA0PeaKTUBHI, EHN0COMATOEHAOKPUHHI (3 KNiHIYHUMK
O3HaKaMn HePOEHAOKPUHHOTO CUHAPOMY) TUMK MiCASANO-
NoroBuwx Aenpecii. TpurepoM po3BUTKY MaHiakarnbHuX eni-
30[iB Yy NiCNSNONOroBOMY nepiofi y XBopux Ha BinonspHui
adeKTVBHMI po3naj BBAXatoTb BTpaTy CHY [11].

HasBHiCTb y NaLieHTiB i3 Ncuxo3amm WK3opeHivHoro
cnekTpa, apekTMBHUMM NOPYLWEHHAMU Ta po3nagamu
0COoBKCTOCTI NEBHMX NaTEPHIB NOBEAiHKY, NOB'sI3aHNX i3 Ha-
cvnnam (i B poni arpecopa, i B poni )XepTBer) OKpeMi aBTopy
BW3Ha4atoTb K (hakTop NaTonnacTU4YHOrO BNIMBY Ha KITiHIKy
Ta nepebir 0CHOBHOrO 3axBoproBaHHs/posnagy [12]. Mpu-
MycKaroTb, L0 COMaTU4Ha xBopoba 34aTHa NeBHUM YMHOM
BWAO3MIHIOBATY KNiHIYHY KAPTWUHY NapaHoiAHOI LLIM30PeEHii,
BiZlirpatoym ponb natonnacTnyHoro aktopa. BignosiaHo,
[0 BUCOKUX MOKA3HMKIB MOLLMPEHOCTI LLM30hpeHil, kKomop-
6igHOI 3 XPOHIYHMMM COMATUYHUMMW 3aXBOPHOBAHHAMY, B
aBTOPIB NOCTAE NUTAHHS MPO Te, SAKUX NCUXONATONONYHUX
ocobnnBocTeit HabyBae OCTaHHs B Takvx Bunagkax [13].

BusHayatoTb HasBHICTb NaTonnacTMyHWX BRMMBIB
(Do sKKX, KpiM HerpoBionoriYHMX HaCTiaKIB ronoayBaHHs,
aBTOp KNacuaikye i KynbTyparnbHi 0COBNMBOCTI CTABNEHHS
[0 OXKMPiHHS1) HA KOMOPGIAHI CTaHW NOrPaHUYHOTO pPo3nagy
0COBMCTOCTI Ta NOPYLUEHb Xap4oBOI NoBesiHKM [14].

Otxe, BinbyBa€eTbCs HEOLNbHE PO3LIMPEHHS Kona
(hakTopiB, LLO BM3HAYAKTb SK haKTOPU NaTonnacTu4HOro
BMIVBY, ane TakUMM He €.

Y cyyacHiin neuxiaTpuyHin KMiHiLi fxeperiom naronnac-
TUYHOTO BNIMBY, LLIO NEPEBAKAE, € EK30TEHHO-IHTOKCUKALLiN-
Hi /1 €eK30reHHO-0praHiyHi BNuBK. YCi BapiaHTV B3aeMOgi
3a y4acTio NaTornorii ek30reHHO-IHTOKCHKaLLIiHOTO pericTpy
B NCUXiaTPUYHIA KNiHiLi Crig BU3Ha4aTV 4O MOAYCY He Ko-
MopbigHOCTI, @ NaToNNaCTUYHOI (rp. TTABOG — CTPaXAaHHS,
6inb, xBopoba + n TTAQOTIKI) — CTBOPEHHSI, POPMYBaHHS)
mogudikawii. Y KniHivHIA npakTvui Len Mogyc — y cykyn-
HOCTi (haKTOpiB BNNMBY, OOTSHKEHHS, 3MiHM — peanisyeTbes
HavnoBHiLle B pasi B3aemogii NaTonorii eH4oreHHoro
(Hacamnepen eHOOreHHO-NPOLeCyanbHOro, ane TakoX i
€H[0reHHO-0praHiYHoro) Ta eK30reHHO-IHTOKCUKALLIiHOM
pericTpiB (BMAMB OCTaHHLOrO Ha CEMIOTUKY [EK30reHHO-]
OpraHi4Horo pericTpy Hacnpaeai 0OMEXy€ETbCA CUHEPTYHO
arpasaujeto) (B. B. YyryHos, 2015). Tak, nepcucTeHTHe
HenposananeHHs (persistent neuroinflammation) geski
BYEHI BU3HAYAIOTb SK BXIMBWA NATONNACTUYHWIA hakTop
ANTSHOTO ayTU3MY, OCKINTbKW Mae iCTOTHWI BNAMB Ha NoBe-
JiHKy [15], xo4a, IMOBIPHO, Helipo3anareHHs € NuLLe OfHielo
3 MOXITUBWX TAHOK NaToreHesy.

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

3a3Haunmo, Lo Y NOBCAKAEHHIN KNiHIYHIA NpakTuui
naTonnacTUYHi BMSIMBM HanyacTille € HacnigKkamm akTue-
HUX | LWBMOKUX EK30reHil, a came iHTOKCUKAaLN Pi3HUMM
MCUXOTPOMHUMU PEYOBUHAMM MPU MOTOYHUX EHLOrEHHNX
npouecax. HebeaneyHa npakTuka, Grmabka 4o CoLioreHHoT
AeTepMiHaLlii, — NPUIMaHHs NCUXOTPOMHUX Npenaparis,
noniHapKoTW3aLlisl, Lo Aocsrae enigemivyHnx Mex, npuaso-
anTb 0o moaudbikaLlii aebroTiB i MaHidhecTiB 6araTbox Gopm
ncuxonatororii (nepeayciM eHOOreHHO-MPOLeCyarnbHMX).
BHacnigok natonnactMyHoro BBy NCUXOAKTUBHUX PEYo-
BYH BinOyBaeTLCA «EeK30reHHa Konopavisi» KriHiku, a 0Txe
3aMiLLEHHS1 OHUX Pi3HOBWAiB NCUXIYHOI HE-HOPMMU IHLLMMMK,
[eLL0 nornerweHnMy Yepes 3po3yMinicTb | HaBiTb 04eBN-
HICTb NOZiN, WO iX BU3HAYaloTb, ane € MOLIMPEHILLMMU,
TaKUMMK, LLIO YaCTiLLle NOBEPTAKOTLCS, | 3aranoM CTiKILLMMA.

He noB’sa3aHi 3 aguKLUisMU MacuBHI YLLKOMKEHHS eK-
30reHHO-IHTOKCUKALLIIHOTO PEriCTpy NCUXOTUYHOTO PiBHS
3a3Buyail € Ginbll MAaCMBHUMM Ta PyWHIBHUMM. Pasom i3
TUM BOHW MUHYLL, HEYaCTO JOCAralTb PIBHS CAMOCTIHO-
ro MCUXIYHOrO 3aXBOPIOBAHHS, Lo NOTpebye nikyBaHHS B
neuxiaTpuyHomy cTauioHapi [4]. Tak, JOBefeHO 3Ha4eHHs
CTYMeHs TSXKOCTI YepenHO-MO3KOBOI TpaBMM sk chakTopa
naTonnacTUyHoi MoaudikaLii nocTTpaBMaTU4HOrO CTpe-
COBOrO po3nagy Ta iCTOTHY IMOBIPHICTb NOTNIMHAHHS Yepe3
MEBHWI Yac KIiHIKV NCUXOreHHOTO 3aXBOPKOBAHHS NposiBaMu
OpraHiYHOro ypaXeHHsi ronloBHOro Mo3ky. LleHTpanbHe
MiCLIe Y BYEHHI NPO MCWXiYHi po3naay BHACMILOK BNAMBY
601oBMX (HaKTOPIB HaMeXuTb BUBYEHHIO 0COONMBOCTEN
natonnacTuku ncuxonaronorii [16].

Y KOHTeKCTi matonnacTuyHoi mMogudikauii eHaoreHin
MCUXONaToNoris eK30reHHO-IHTOKCUKALLIMHOMO PEricTpy,
NOB’si3aHa 3 XiMIYHOK 3aNEXHICTIO, MOXe HaBeeHa Tak:

— CUHOPOMW SIKICHOI 3MiHM CBiZOMOCTI (nepeaycim
Jenipin): rocTpuiA €K30reHHUIA NCKUX03 i3 NCUXOMOTOPHUM
30YIKEHHSAM, WO MaE CKnafHi TemnopanbHi 38'a3ku 3
€HOOoreHHMMM npoLiecamm, Hacamneper, Wr3odPeHIYHUM
(Big «ankoronbHKX AebOTIB LWUM30peHii» 3a B. A. lnsapos-
CbKUM [10 TaK 3BaHOi «Lun3odpeHii Graeter» y ii By3bkomy
PO3YMiHHI SIK «LLIM30CPPEHIi 3 NepeHeceHnM Aenipiem);

— CMHIPOMY PO3naiB CIPUAHATTS («rantoLMHO3Wy ), Lo
[iarHOCTWKO-KOHKYPEHTHO MOB’f3aHi 3 eHAO0reHHMU NpoLie-
camyt: 30e6inbLIOro XPoHiYHUI BepbanbHUiA ankoronbHWiA
rantoLmnHo3, piaKko — ankoronbHWIA OHEPOIf;

— (DEKTMBHO-MasIYHi CUHAPOMY («MapaHoiamny);

— OenpecuBHUN CUHAPOM Y BCbOMY Pi3HOMAHITTI
aeKkTVBHMX Ta ad)eKTOreHHNX apaHXyBaHb, LLO Mackye
cneuudivHy NpouecyarbHy eMOLiiHy AediumTapHiCTb;

— MCUXOOPraHiYHNI CUHAPOM (HEpIAKO 3 NEPEXonoM y
[EMeHLi0), y KMiHIYHOMY acreKTi MpUrHiYye npoLecyansHy
CeMIOTUKY, B AiarHOCTUYHOMY — MackKye i;

— MaTonNepCOHONOriYHI TpaHctopmaLlii («HapkoMaHiy-
HWUA 0edekT 0CcoBUCTOCTI»), L0 BUSIBMSIETLCS «MCHUXONa-
TW3auieto» KNiHIYHOT KAapTUHU OCHOBHOTO 3aXBOPHOBAHHS
(MpoLecy), BHACMiZOK NCUXOEMOLHOI Ta MOTVBALLiHO-MO-
BEMIHKOBOI «aKTUBaLii;

— natornoris ageKTUBHOI Ta KOHATUBHOI cdep, Lo,
BMacHe i CTBOPIOE OCHOBY aAyKLii, Ma€ noniBaneHTHi (aro-
HICTV4HO-aHTarOHICTIYHI) 3B'A3KM 3 HAOTEHHUM MPOLIECOM.

[aTonnacTUyHWiA BNNKUB NCUXOAKTUBHUX PEYOBMH,
BXWBaHHS SIKUX € HanbinbL nowmpeHum (kaHabioigis),
Ha KIiHIKy LUM30PEHIYHOrO NPOLIECY XapaKTepu3yeTbes
KMiHIKO-NCMXONATONOrYHNMM (BUP@XEHICTb MPOAYKTUBHOI

Ornsaam
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CUMMTOMATMKM, NCUXONaToNoAioHi 3MiHM 0cobucTocTi), Kni-
HiKO-AMHaMIYHUMK (paHHil febtoT, reboigHa cuMnTomaTtuka
Ha JoMaHipecTHOMY eTani, MeHLla TPUBaniCTb PEMICil,
BUPaAXEHa NPOrpeaieHTHICTb, TepaneBTUYHA PE3NUCTEHT-
HICTb) | NncuxopiarHocTUYHMMK ocobnneocTamu. Lie Tpeba
BPaXOByBaTW Nif 4ac NikyBanbHo-peabinitaLinHux 3axomis
Y LbOrO KOHTUHTEHTY XxBopux [17].

3 yacom 3a HEMpPOTOKCUYHUMMU, AHTriOMATUYHUMY,
iLUeMiYHMMK, IHBOMIOLINHUMK, LepebpoTpaBMaTuyH1M
MeXaHi3amMamm B iXHiX CTOXaCTUYHWUX KOHCTensuisx op-
MYBaHHSI NCUXOOPraHiYHOrO CUHAPOMY iHAKTUBYE MOAYC
naTonnacTu4Hoi MoaudikaLii 40 CTyneHs (piBHS) OHY.

Pesynbraty, WO oTpUManu, KOpenwTb i3 AaHUMu
BiTYM3HAHMX [1,2] Ta iHO3eMHMX gocnigHukie [9,14] i
cBigYaTb, L0 MUTaHHS NaToONNACTVKK NCUXIYHUX 3aXBOPHO-
BaHb — HaiMEHLU JOCIIMKEHNIA acnekT Cy4acHoi KIiHiKu.
HeysromxeHicTb abo 11 HeJOPEYHICTb 3aCTOCYBaHHS LibOro
MOHATTS HE CMPUSIE NOr0 TOYHOMY OLIHKOBAHHHO.

BucHoBKH

1. 3MiHM KNiHIYHMX NPOSIBIB NCUXIYHMX 3aXBOPHOBaHb,
AKi BUHMKAKOTb BHACMIAOK NATOMNACTUYHUX BMJIMBIB,
YTPYOHIOIOTb HO30J10MYHY AiarHOCTUMKY, LU0 CynpOBOMXKY-
€TbCS MominparmMagieto Ta MoMUIIKamn B TepaneBTUYHUX
nigxogax Ta HamvacTille npu3BOAMTb OO TepaneBTUYHOI
pesnCTEeHTHOCTI. BHacNigoK Takux MoOMMOK NOTipLLYIOTLCS
MPOrHO3 i pesynTaT NikyBaHHs, peabinitaLii, nocunioeTscs
couiarnbHa AesafanTauisi, BU3Ha4aloTb iICTOTHE SHIDKEHHS!
AKOCTI XWUTTS NavieHTa, NigBULLEHHS pU3KKY NPOsIBIB ayTo-
[ECTPYKTVUBHOI Ta cyilmnaanbHOT NOBEAIHKA.

2. KomnnekcHe AoCnimKeHHS siBULLA NaTonnacTUKn
MCUXIYHMX 3aXBOPIOBAHL/MATONOMYHNX CTaHIB PO3LIMPUTD
TEOPETUYHI YSBNEHHS LOAO OCOBNMBOCTEl CTaTWku Ta
AVHaMikV KTiHIYHWX nposBiB. Pesynbratu OyayTb BUKOpU-
CTaHi nig Yac AndepeHLiiHOI AiarHOCTUKN, BUSHAYEHHST
HEeobXiAHMX ncuxogapMakonoriyHux, ncuxoTepanesTyy-
HWX | peabiniTaLiiHuX yTpyyaHb 415 NpoTUaii coLianbHin
JesafanTauii nauieHTis. OTxe, nomdibHi AOCHIMKEHHA He
BTPaYaloTh aKTyasnbHOCTI.
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Aim. To analyze the course of multidrug-resistant tuberculosis (MDR-TB) in HIV-infected people, depending on the time to
COVID-19 diagnosis, using the example of clinical cases from our own observation.

Materials and methods. The article presents 3 clinical cases of our own observation of MDR-TB in HIV-infected persons depending
on the time to COVID-19 diagnosis in patients, who were treated in the Pulmonary Tuberculosis Department No. 2, clinical base
of the Department of Tuberculosis and Pulmonology ZSMU — Municipal non-profit enterprise “Zaporizhzhia Regional Phthisiopul-
monology Clinical Medical and Diagnostic Center” of Zaporizhzhia Regional Council.

Results. In clinical case 1, in an HIV-infected patient, MDR TB was detected after COVID-19. This clinical case has shown that after
mild and treated COVID-19, even on the background of severe immunosuppression, but with AMBT and ART timely prescribed,
MDR-TB in the patient had a favorable course with positive dynamics. In clinical case 2, in an HIV-infected patient, MDR-TB was
detected concomitantly with COVID-19. The clinical case indicated that the patient received all 3 therapies for MDR-TB, HIV and
COVID-19in full and on time. In contrast to clinical case 1, the patient was diagnosed with a more severe process that required
a longer period of treatment, although it was effective. In clinical case 3, an HIV-infected patient with COVID-19 was diagnosed
after 5 months of MDR-TB treatment. Against this background, there was culture positivity. But after prescription of appropriate
COVID-19 treatment against the background of AMBT and ART, positive dynamics and culture negativity were determined. All 3
patients completed antimycobacterial therapy of MDR-TB with results — recovery.

Conclusions. Regardless of the HIV infection duration with underlying severe immunosuppression (<200 CD4 lymphocyte cells)
and the time to COVID-19 diagnosis (before, during or after the diagnosis of MDR-TB) on the background of timely therapy of
MDR-TB, HIV and COVID-19, positive results can be achieved while saving the lives of patients.

Mepebir MyAbTUPE3UCTEHTHOTO TYOEPKYAbO3Y AereHb Y BIA-iHdikoBaHux oci6 i3 COVID-19

0. M. PasHatoBcbKa, 0. B. MupoHuyk, O. C. LLlanbmin, A. B. ®epopeup, 0. A. CitAvLbKa

MeTa po60Tu — Ha NpuKNagi KNiHIYHUX BUNaakiB NpoaHaniaysaty nepedir MynstupencteHTHoro Ty6epkynso3y (MP TB) y BIfl-iH-
hikoBaHuX 0Cib 3anexHo Big novatky giarHoctukun COVID-19.

Marepianu Ta meToau. HaBeaeHo 3 kniHiuHi Bunaaky BnacHoro cnoctepexenHs nepebiry MP TB y BINl-iHdikoaHmWx ocib 3anexHo
BiA nouarky giarHoctuk COVID-19. Yci nauieHTv nepebyBanu Ha nikyBaHHi y BiaaineHHi nereHesoro Ty6epkynbo3y Ne 2 kniHiyHot
6a3n kacdbeppu cuiatpii i nynsmoronorii 3AMY KomyHanbHOro HekoMepLiMHOMO nignpuemcTea «3anopidbkuii perioHanbHUi
pTM3ioNyNbMOHONOTIYHWIA KIIHIYHMIA NiKyBanbHO-AiarHOCTUYHWIA LLEHTP» 3anopisbkoi obnacHoi pagw.

Pesynkratu. Y kniHivHomy Bunagky 1y BlJT-iHdikosaHoi nauieHTkm MP Tb Busisunu nicns nepeHeceqoro COVID-19. TMicns nerkoro
Ta nponikoaHoro COVID-19, HaBiTb Ha Tni TSXKKOT IMyHOCYNpECi, ane Npy CBOEYacHOMY NMpU3HAYeHHi aHTUMikobakTepianbHOT
Tepanii (AMBT) Ta aHTupeTposipycHoi Tepanii (APT), y naujentkn MP TB maB cnpusitnnsuin nepebir i3 NO3UTUBHOK AUHAMIKOI.
Y kniHiyHomy Bunagky 2 y BIl-iHchikoBaHoro nauienta MP Tb giarHoctysanu ogHodacHo 3 COVID-19. Ha sigmiHy Big kniiuHOro
BUNagky 1, y nauieHta giarHocTyBanu TsHKYMA npoLec, skuin notTpebyBaB TPUBAMILIOrO NiKyBaHHS, sike, BTiM, Oyno edekTus-
HUM. Y KkniHiyHoMy Bunaaky 3 y BlJl-iHdikoeaHoro nauienta COVID-19 BusBneHo vepes 5 micsuis nikyBaHHs MP Tb, Ha Lpomy
i 3'sBunocs bakTepiesuainenHs. Micns npusHadeHHs signosigHoro nikyBaHHs COVID-19 Ha tni AMBT Ta APT cnocTtepiranu
MO3WUTWUBHY AMHAMIKY 3 MPUNUHEHHAM BakTepioBuaiINeHHs. Yci 3 navieHTu 3aBepLlumnm Kypcu aHTumikobakTepiansHoi Tepanii MP
TB, pe3ynbrar — ofyaHHs.

BucHoBku. HesanexHo Big TpueanocTi BIfT-iHdekwii Ha Tni Tsbxkoi imyHocynpecii (<200 knitui CD4-nimdpouuTie) Ta Big novatky
giarHoctuku COVID-19 (go, nig yac abo nicns giarHoctukn MP Tb) Ha Tni cBoevacHux Tepanint MP Tb, BIfl-iHdekwii Ta COVID-19
MOXHa AOCAITU MO3UTUBHIX PE3YNLTaTiB 3i 30ePEKEHHAM KUTTS NaLiEHTIB.

In Ukraine, the severity of multidrug-resistant tuberculosis
(MDR-TB) is very high, and the COVID-19 pandemic
significantly worsens it, reducing the effectiveness of
treatment and increasing the mortality rate of this patient
group [1,2,3,8,12]. The reasons for this are the severity of
both diseases and the similarity of the initial bronchopul-

474 ISSN 2306-4145 http://zmj.zsmu.edu.ua

monary symptoms [4,11], which complicates the differential
diagnosis and the timeliness of prescribing appropriate
therapies. In addition, tuberculosis is sometimes diag-
nosed later than COVID-19, and as a result, the severity
of the disease worsens, especially in patients with co-
morbidities [6]. Moreover, patients with COVID-19 and

Zaporozhye medical journal. Volume 24. No. 4, July — August 2022



tuberculosis co-infection are more likely to have severe
disease and death compared to patients with COVID-19
alone [9].

However, . Gill et al. [7] in their study did not observe
an effect of the simultaneous course of tuberculosis and
COVID-19 on morbidity or mortality. But the authors pointed
out that patients with early tuberculosis (TB) disease in
areas with a high Mycobacteria circulation might be at a
greater risk of contracting COVID-19.

Data from a meta-analysis by Y. Gao et al. [5] showed
that TB is associated with an increased risk of severe
COVID-19, because when patients suffer from previous
respiratory disease, resistance to viruses is low and they
tend to develop acute respiratory distress syndrome.

Crisan-Dabija R. et al. [12] suggest, that the synergism
of COVID-19 virus and TB, by interfering with the immune
responses of the human body, contributes to more severe
clinical evolution.

Therefore, TB may be a risk factor for the progression
of COVID-19 with the development of severe complications,
and COVID-19 contributes to the progression of TB [5].

Furthermore, COVID-19 occurs regardless of the oc-
currence of TB (before, during, or after the diagnosis of
active TB), and TB is associated with an increased risk of
mortality in patients with COVID-19 [11].

The risk factors for COVID-19 and TB are concomitant
diseases, among them HIV infection [11]. The COVID-19
pandemic is a serious threat to people, living with HIV/
AIDS. The risk of death from COVID-19 among people
living with HIV/AIDS is 2 times higher than in the general
population.

In countries with a high TB/HIV co-infection burden,
where Ukraine is included, the COVID-19 pandemic is of
justifiable concern, because these three diseases closely
interact with each other.

In the literature, we have found only one article focused
on the study of the simultaneous course of Multidrug-
resistant TB (MDR-TB)/HIV/COVID-19. For example,
J.L. Tamuzi etal. [10]in their study indicated TB as arrisk fac-
tor for COVID-19 (severity and mortality) regardless of HIV
status.

Thus, the features of the MDR-TB course in HIV-infect-
ed people with COVID-19 remain deficiently examined in
the literature and is a topical issue today.

Aim
To analyze the course of MDR-TB in HIV-infected people

depending on the time to COVID-19 diagnosis using the ex-
ample of clinical cases from our own observation.

Materials and methods

The article presents 3 clinical cases of our own observation
of MDR-TB in HIV-infected persons depending on the time
to COVID-19 diagnosis in patients, who were treated at
the Pulmonary Tuberculosis Department No. 2, clinical
base of the Department of Tuberculosis and Pulmonology
ZSMU - Municipal non-profit enterprise “Zaporizhzhia
Regional Phthisiopulmonology Clinical Medical and Diag-
nostic Center” of Zaporizhzhia Regional Council (MNPE
“ZRPCMDC” ZRC).
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Results

Clinical case 1. Patient K., 39 years old. From the an-
amnesis: HIV infection was detected on 07.2019. Antiret-
roviral therapy (ART) was started on 08.2019.

Associated with ART, the following dynamics of indica-
tors were observed:

—08.2019: CD, lymphocytes - 66 cells, viral load (VL)
— 1086704 RNA-copies/ml,

- 01.2020: CD, lymphocytes — 225 cells, VL - 82
RNA-copies/ml,

- 07.2020: CD, lymphocytes — 173 cells, VL - 40
RNA-copies/ml,

- 12.2020: CD, lymphocytes - 164 cells, VL - 40
RNA-copies/ml.

In August 2020, a result of polymerase chain reaction
(PCR) was positive, after contact with a man, who was
diagnosed with COVID-19.

The course of COVID-19 on the background of HIV
infection was mild (loss of smell, weakness, low-grade
fever, mild cough), chest X-ray changes were not detected.
COVID-19 treatment in combination with ART was effec-
tive and the control PCR result was negative. However,
low — grade fever persisted in the patient. She had no past
history of TB.

According on the comparison plain X-ray + lateral
X-ray from 10.2020 (Fig. 1), the following changes were
found: in the apical segment of the left lower lung lobe,
there were numerous peribronchial foci, which merged
into infiltrates up to 15 mm of homogeneous structure;
other pulmonary fields without changes; structural roots;
sinuses were free.

The patient was referred to MNPE “ZRPCMDC” ZRC
for further examination.

Fibrobronchoscopy (FBS) revealed ulcerative tuber-
culosis B6, which was detected on the left with grade Il
stenosis. Mycobacterium tuberculosis (MBT) strain resistant
to rifampicin (R) was isolated in bronchoalveolar lavage
(BAL) by molecular genetic method (MG).

The results of the general blood analysis (GBA): hemo-
globin (HGB) — 126 g/l, erythrocytes (RBC) — 4.0 x 10%/,
leukocytes (WBC)—4.6 x 101, platelets (PLT)—392 x 101,
eosinophils (EOS) — 0 %, banded neutrophils (b/n) — 1 %,
segmented neutrophils (s/n) — 63 %, lymphocytes (LYM) —
29 %, monocytes (MONO) -3 %, erythrocyte sedimentation
rate (ESR) — 23 mm/hour.

Spirography revealed that there was no ventilatory
insufficiency.

Electrocardiography (ECG) data: voltage was sufficient,
sinus rhythm, heart rate (HR) 73 beats/min, electrical axis
of the heart (EHA) was not deflected, moderate changes
in the myocardium, QTcF = 391 msec.

Biochemical blood analysis: bilirubin total — 7.42 pmol/l,
thymol test — 6.41 U, ALT - 0.16, AST - 0.48, total protein
(TP)—79.5 g/l, glucose — 5.04 mmol/l.

Abdominal ultrasound: echo-signs of moderate diffuse
changes of the liver, gallbladder deformation, chronic cho-
lecystitis, diffuse pancreatic changes.

According the obtained data, the diagnosis was
established: rifampicin-resistant tuberculosis (Rif TB)
(10.2020) infiltrating left lower lung lobe, Destruction +,
MBT +, microscopy (M) —, MG +, Rif +. Extrapulmonary
tuberculosis (EPTB), ulcerative B6 on the left. Category 4
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(newly diagnosed tuberculosis (NDTB)). HIV infection,
IV clinical stage.

The patient was hospitalized to the Pulmonary Tuber-
culosis Department No. 2 of MNPE “ZRPCMDC” ZRC,
where she was prescribed a course of antimycobacterial
therapy (AMBT) according to the scheme for category 4.
After 3 weeks, we obtained results of the BAL liquid culture
showing resistance to isoniazid (H) and streptomycin (S).
The diagnosis Rif TB was changed to multidrug-resistant
TB (MDR-TB), culture (C) +, resistance 1 (HRS). The TB
treatment regimen was not adjusted based on the drug
susceptibility test (DST) data, because the HS resistance
detected had no effect on the AMBT regimen previously
prescribed.

After one month of AMBT, according the data of the FBS
from 11.2020, positive changes were diagnosed seen in
resorption of B6 ulcerous TB on the left side; the previously
detected stenosis was not diagnosed. At the same time,
MBT was not isolated from the BAL and sputum.

After 3 weeks of AMBT (01.2021), a control chest X-ray
examination (Fig. 2): polymorphic foci within the area of local
fibrosis were diagnosed in the left lower lobe; the roots were
structural; right side —without changes. Conclusion: positive
radiological dynamics.

GBA: HGB - 118 g/, RBC - 3.77 x 10'%/l, WBC -
4.0 x10%1, PLT-214 x 10%1, EOS -1 %, banded neutrophils
(b/n) — 6 %, segmented neutrophils (s/n) — 64 %, LYM —
26 %, MONO - 3 %, ESR — 5 mm/hour.
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Fig. 1. Plain X-ray + lateral X-ray of the left lung from 10.2020.
Fig. 2. Chest X-ray from 01.2021 (after 3 months of AMBT).

Fig. 3. Chest CT from 02.2021 (after 4 months of AMBT).

Biochemical blood analysis (01.2021): bilirubin total —
10.1 umol/l, thymol test—2.07 U, ALT—0.19,AST-0.47, TP
—80.7 g/l, creatinine — 139.5 umol/l, glucose — 6.85 mmol/l.

Sputum smear test: M —, MBT —.

After 4 months of AMBT (02.02.2021), chest computed
tomography (CT) with bolus intravenous contrast enhance-
ment was performed (Fig. 3): CT-signs of focal changes in
the apical segment of the left lung, more probably of a specific
infectious cause. On the left side of C6, multiple grouped, sol-
id, rounded foci of the same type with homogeneous density
and quite clear contours, ranging in size from2 mmto 14 mm
were detected. The draining bronchus had the largest focus.

Taking into account the positive radiological dynamics,
cultural negativity after 1 month since AMBT, the patient
was discharged from the hospital for outpatient treatment.

Clinical case 2. Patient C., 37 years old. From
the anamnesis: HIV infection was detected on 10.2005.
However, ART started only on 07.2010. She had no previous
TB history.

Dynamics of indicators:

-03.2017: CD, lymphocytes — 289 cells, VL — RNA-co-
pies/ml,

—02.2018: CD, lymphocytes — 95 cells, VL — < RNA-co-
pies/ml,

—09.2020: CD, lymphocytes — 100 cells, VL —46 RNA-
copies/ml.

In April 2020, the patient complained of taste and
smell loss, weakness, fever up to 38 °C, cough and scarce
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Fig. 4. Plain X-ray from 04.2020.
Fig. 5A. Plain chest X-ray from 06.2020.

Fig. 5B. Tomography of the left upper lung lobe 9.0 from
06.2020.

Fig. 6A. Plain chest X-ray from 08.2020.

Fig. 6B. Tomography of the left upper lung lobe 9.0 from
08.2020.

sputum, chest pain and shortness of breath during ex-
ercise. Firstly, a PCR was performed, as the patient had
contact with COVID-19 patient whose result was positive.
Afamily physician prescribed an appropriate treatment for
10 days, at the end of which, PCR test result was negative
for COVID-19. The general condition did not improve.
Chest X-ray from 04.2020 (Fig. 4) revealed the follow-
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ing changes: a massive area of infiltration in S1 + 2 on
the left connected with the infiltrated root of the lung;
destruction up to 2.0 cm in diameter seen in the infiltration
zone.

The patient was referred to MNPE “ZRPCMDC” ZRC
for further examination, after being detected with the X-ray
changes.
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Fig. 7. Chest CT from 08.2020.

Rifampicin-resistant MBT were isolated from the spu-
tum: M +, MG +, Rif +.

GBA: HGB - 70 g/l, RBC - 2.7 x 10'%I, WBC -
3.5x10%1, PLT-590 x 101, EOS - 0 %, banded neutrophils
(b/n) — 8 %, segmented neutrophils (s/n) — 62 %, LYM —
24 %, MONO -6 %, ESR — 67 mm/hour.

Biochemical blood analysis: bilirubin total — 7.21 umol/l,
thymol test - 5.7 U, ALT - 0.24, AST - 0.29, TP - 65.2 g/,
creatinine — 90.2 ymol/l, glucose — 5.1 mmol/l.

Spirography revealed: degree | respiratory insuf-
ficiency.

ECG data: voltage was sufficient, sinus rhythm, HR
116 beats/min., normal EHA position, incomplete right
bundle branch block (incomplete RBBB), diffuse myocardial
changes, QTcF = 391 msec.

According the data obtained, the diagnosis was estab-
lished: Rif TB (30.04.2020) infiltrative of the left upper lung
lobe, Destruction +, MBT +, M +, MG +, Rif +. Category 4
(NDTB). HIV infection, IV clinical stage.

The patient was hospitalized to the Pulmonary Tubercu-
losis Department No. 2 MNPE “ZRPCMDC” ZRC, where she
was prescribed a course of AMBT according to the scheme
for category 4. We obtained results of the liquid sputum
culture showing resistance to isoniazid (H), rifampicin (R),
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pyrazinamide (Z), ethambutol (E). The diagnosis Rif TB
was changed to MDR-TB, C +, resistance 1 (HRZE). The
TB treatment regimen was not adjusted based on the DST
data, because the HRZE resistance detected had no effect
on the AMBT regimen previously prescribed.

After 2 months of AMBT (06.2020), the patient was
sputum culture positive despite the negative radiological
dynamics.

Plain chest X-ray + CT of the left upper lung lobe 9.0
(Fig. 5A, 5B): in S1 + 2 of the left lung, the massive area of
infiltration was connected with the infiltrated root of the lung;
adestruction up to 2.5 cm was seen in the zone of infiltration;
in the left lower lung lobe and in the right lung — numerous
foci of dissemination; sinuses were free.

GBA: HGB - 67 g/l, RBC - 2.51 x 10%/I, WBC -
3.5x10%, PLT—584 x 10°1, EOS - 0 %, banded neutrophils
(b/n) = 7 %, segmented neutrophils (s/n) — 63 %, LYM —
24 %, MONO - 6 %, ESR — 65 mm/hour.

Biochemical blood analysis: bilirubin total — 8.38 umolll,
thymol test—15.34 U, ALT -0.26, AST-0.38, TP-67.6 g/,
creatinine — 102.3 ymol/l, glucose — 5.3 mmol/l.

Ultrasound of the hepatobiliary and urogenital system:
enlargement and diffuse changes with focal liver fibrosis,
diffuse changes in the renal parenchyma.

After 4 months of AMBT (08.2020), there was sputum
culture-negative conversion, and the radiological dynamics
was positive.

Plain chest X-ray + CT of the left upper lung lobe 9.0
(Fig. 6A, 6B): in the left upper lung lobe, the focal infiltra-
tion was partially resorbed, destruction was not defined;
in the right lung, the foci of dissemination were partially
resorbed.

The patient, on his own initiative, underwent chest CT
in 08.2020 (Fig. 7): left-sided plural effusion of 106 x 28 mm
and pleural miliary foci of 3-2 mm were defined. Multiple
compacted foci from 2-3 mm to 10-13 mm in diameter
were defined in C1/2, C3, C6 of the left lung. An infiltrate of
75 x 30 mm in size with lumens of deformed bronchi was
seen in C3 of the left lung and paramediastinal lobe. Areas
of “frosted glass” were not detected.

After 6 months of AMBT (10.2020), the patient was
sputum culture negative, but the radiological dynamics
became worse.

Plain chest X-ray + CT of the left upper lung lobe 9.0
(Fig. 8A, 8B): the increased in size infiltration area in the left
upper lung lobe extending to the root of the lung was seen;
bronchial lumens were traced against the background of
infiltration, destruction was not defined; in the left lower
lung lobe and in the right lung, numerous focal shadows of
medium intensity were revealed against the background of
a deformed lung pattern; the structure of the left root was
reduced, the right root — without changes.

The patient was diagnosed with worsened asphyxia, so
a control spirography was performed: degree |l respiratory
insufficiency.

ECG data: voltage was sufficient, sinus rhythm, HR 87
beats/min., normal EHA position, incomplete RBBB, diffuse
myocardial changes, QTcF = 412 msec.

GBA: HGB - 116 g/l, RBC - 3.6 x 10'%I, WBC -
4.6 x 10%1, PLT-260 x 10%1, EOS -0 %, banded neutrophils
(b/n) — 6 %, segmented neutrophils (s/n) — 62 %, LYM —
24 %, MONO - 8 %, ESR — 15 mm/hour.
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Biochemical blood analysis: bilirubin total — 7.8 pmol/l,
thymol test—8.34 U, ALT - 0.16, AST - 0.24, TP - 60.6 g/,
creatinine — 89.9 ymol/l, glucose — 5.1 mmol/l. The patient
was discharged from the hospital for outpatient treatment.

Clinical case 3. Patient K., 52 years old. From the an-
amnesis: HIV infection was first detected in 2015 during
the treatment of NDTB. He refused ART. Anti-TB treatment
was effective and the patient recovered.

In August 2020, the patient complained of throat irrita-
tion, hoarseness of voice, discomfort when swallowing, and
foreign body sensation in his throat. The patient went to an
otorhinolaryngologist, who prescribed him an examination.

Thus, the laryngeal tomography of 12.0-12.5 (Fig. 9A,
9B) showed asymmetry of the aryepiglottic fold on the right
side due to an additional mass in it. Pyriform sinuses were
not changed. Supraglottic and subglottic spaces — without
changes. Conclusion: neoplasm of the right cranial — ep-
iglottis fold.

Otorhinolaryngological conclusion: laryngeal neo-
plasms. Recommendations: laryngeal biopsy, CT/magnetic
resonance tomography (MRI) of the neck, FBS, a consul-
tation with an oncologist.

The patient categorically refused to be consulted by
the oncologist.
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Fig. 8A. Plain chest X-ray from
10.2020.

Fig. 8B. Tomography of the left
upper lung lobe 9.0 from
10.2020.

Fig. 9A. Laryngeal tomography
12.

Fig. 9B. Laryngeal tomography
12.5.

On the tomography of the upper lung lobes 7.0-9.0
(Fig. 10), the following changes were found: merging
infiltrations with destructions up to 1.0 cm in diameter in
the upper lung lobes (more on the left) and in the left C6.

The patient was referred to MNPE “ZRPCMDC” ZRC
for further examination.

MBT were isolated from the sputum: M +, MG +, Rif +,
C +, resistance 1 (HR).

GBA: HGB - 124 g/l, RBC - 3.89 x 10%/|, WBC —
6.75 x 10%/1, PLT — 590 x 10%1, EOS - 3 %, banded neu-
trophils (b/n) — 6 %, segmented neutrophils (s/n) — 64 %,
LYM - 19 %, MONO - 8 %, ESR — 46 mm/hour.

Biochemical blood analysis: bilirubin total — 9.42 ymol/l,
thymol test—11.6 U, ALT — 0.85, AST - 0.64, TP-67.5 g/,
creatinine — 171 umol/l, glucose — 5.38 mmoll/l.

Spirography revealed no respiratory insufficiency.

ECG data: voltage was reduced, sinus rhythm, HR 75
beats/min, left EHA deviation, diffuse myocardial changes,
QTcF =383 msec. Blood test for CD4 lymphocytes — 146 cells.

An infectiologist consultation: HIV infection, IV clinical
stage. Oropharyngeal candidiasis.

The diagnosis was established: MDR-TB (31.08.2020)
infiltrative upper lobe of the left lung, Destruction +,
MBT +, M +, MG +, Rif +, C +, Resistance 1 (HR).
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Category 4 (recurrent tuberculosis). HIV infection, IV clinical
stage. Oropharyngeal candidiasis. Laryngeal neoplasms.

The patient was hospitalized to the Pulmonary Tubercu-
losis Department No. 2 MNPE “ZRPCMDC” ZRC, where he
was prescribed a course of AMBT, according to the scheme
for category 4, ART and treatment of opportunistic infections
(biseptol, fluconazole).
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Fig. 10. Tomography of the upper lung lobes 7.0-9.0.

Fig. 11A. Plain chest X-ray from 10.2020.

Fig. 11B. Tomography of the upper lung lobes from 10.2020.
Fig. 12A. Plain chest X-ray from 01.2021.

Fig. 12B. Tomography of the upper lung lobes from 01.2021.

After 2 months of AMBT (11.2020), positive dynamics
were determined, manifesting by sputum culture negativity
(M =, C -) and partial resorption of infiltrative changes in
the lungs. Plain chest X-ray + Tomography of the upper lung
lobes 7.0 (Fig. 11A, 11B).

GBA: HGB - 148 g/l, RBC — 4.62 x 10%/|, WBC —
8.6 x 10%1, EOS - 1 %, banded neutrophils (b/n) — 6 %,
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segmented neutrophils (s/n) — 55 %, LYM — 30 %, MONO
—8 %, ESR - 48 mm/hour.

Biochemical blood analysis: bilirubin total — 10.2 ymol/l,
thymol test — 11.2 U, ALT - 0.1, AST - 0.45, TP - 68.6 g/,
creatinine — 171 umol/l, glucose — 5.2 mmol/l.

After 4 months of AMBT (01.2021), sputum culture was
negative (M —, C -), and radiological dynamics was positive.

Plain chest X-ray + Tomography of the upper lung lobes
7.0 (Fig. 12A, 12B)): fibro-bullous changes, polymorphic foci
and infiltrates with destructions up to 1.0 cm in diameter
were identified on the right upper lobe and C6 on the back-
ground of mixed fibrosis.

In the left upper lobe, pneumatosis was reduced, in-
terlobar pleura was compacted at the level of the posterior
third rib. In the middle pulmonary field, polyfibrosis, localized
polymorphic foci and infiltrates with destructions from 0.5 cm
to 2.0 cm in diameter were seen with a wide extension to
the root. The root was deformed, fibrously modified, pulled
up to the upper. Pulmonary heart.

GBA: HGB - 130 g/l, RBC - 4.0 x 10", WBC -
5.2 x 109/, EOS - 4 %, banded neutrophils (b/n) — 5 %,
segmented neutrophils — 59 %, LYM — 28 %, MONO -4 %,
ESR - 12 mm/hour.

Biochemical blood analysis: bilirubin total — 9.1 pmol/l,
thymol test — 6.3 U, ALT - 0.26, AST - 0.31, TP - 68.6 g/,
creatinine — 119 pmol/l, glucose — 5.6 mmol/l.

In February 2021, the patient complained of fever up
to 38, smell loss, shortness of breath and cough. The PCR
result on COVID-19 was positive. Spirography revealed
degree |l respiratory insufficiency.

GBA: HGB - 148 g/I, RBC - 4.9 x 10"/, WBC -
5.2 x 109/, PLT — 530 x 10%1, EOS - 1 %, banded neutro-
phils — 3 %, segmented neutrophils — 57 %, LYM - 31 %,
MONO - 8 %, ESR - 34 mm/hour.

Along with such findings, sputum culture was positive:
M (1+).

The additional COVID-19 treatment was prescribed
for the patient.

In March 2021 (one month after the diagnosis of COV-
ID-19), the patient was sputum culture negative (M-), and
blood inflammatory changes were resolved being charac-
teristic of COVID-19.

GBA: HGB - 145 g/l, RBC - 3.9 x 10'%I, WBC -
5.3 x 1091, PLT — 246 x 10%1, EOS - 3 %, banded neutro-
phils — 6 %, segmented neutrophils — 58 %, LYM — 29 %,
MONO -4 %, ESR — 15 mm/hour.

The patient was discharged from the hospital for out-
patient treatment.

Discussion

In clinical case 1, in the HIV-infected patient, MDR-TB
was detected after COVID-19 diagnosis. The patient was
HIV-positive for a year and received ART since HIV infection
was diagnosed. All the time, the patient was determined
with severe immunosuppression (<200 CD4-lymphocyte
cells). She had no previous history of TB. TB was detected
after 2 months following COVID-19, which was effectively
treated. The course of COVID-19 was not difficult and
without X-ray changes. But after the COVID-19, subfe-
brile temperature persisted, which became the reason for
the X-ray examination, where characteristics of TB changes
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were found. This clinical case has shown that after mild
and treated COVID-19, even on the background of severe
immunosuppression, but with timely prescribed AMBT and
ART, the MDR-TB course in patient was favorable with
positive dynamics.

In clinical case 2, in the HIV-infected patient, MDR-TB
was detected concomitantly with COVID-19. The patient
was HIV-infected for 15 years and received ART for 10 years
since diagnosis of HIV infection. He had no past history
of TB. During 4 months of AMBT, the patient had severe
hematological changes characteristic of COVID-19, which
indicated a significant effect of active COVID-19 process on
the background of severe immunosuppression caused by
HIV infection (100 CD4 lymphocyte cells). These changes
might have inhibited the rapid achievement of positive re-
sults in the treatment of MDR-TB. At the same time, after 6
months, respiratory insufficiency worsened in the patient.
The clinical case has indicated that the patient received all
3 therapies for MDR-TB, HIV and COVID-19 in full and on
time. In contrast to clinical case 1, the patient was diagnosed
with @ more severe process that required a longer period of
treatment, although it was effective.

In clinical case 3, the HIV-infected patient with
COVID-19 was diagnosed after 5 months of MDR-TB
treatment. The patient suffered from HIV infection for
5 years, did not receive ART (refusal). The patient also
had severe immunosuppression caused by HIV infection
(146 CD4 lymphocyte cells). He started ART only during
the treatment of MDR-TB, so 5 years after the diagnosis
of HIV infection. The patient had the past history of TB (5
years ago). MDR-TB was detected during examination as
aresult of laryngeal neoplasm diagnosis. After 2 months of
AMBT, the positive dynamics was determined manifesting
by sputum culture negativity (M-, C-) and partial resorption
of infiltrative changes in the lungs. But after 5 months of
AMBT, the patient was diagnosed with COVID-19 with
severe clinical symptoms, increasing intoxication and
bronchopulmonary syndromes. Alongside this, sputum
culture was positive. But after prescription of appropriate
COVID-19 treatment against the background of AMBT
and ART, positive dynamics and culture negativity were
determined.

All 3 patients completed AMBT of MDR-TB with result
— recovery.

As we can see, COVID-19 occurred independently of
the MDR-TB occurrence (before, during or after the diagno-
sis of active TB) in HIV-infected patients, confirming the data
of D. Visca et al. [11] and disproving the data of Y. Gao et
al. [5]. In the HIV-infected patient with recurrent TB (clinical
case 3), COVID-19 synergism with MDR-TB contributed to
the more severe course and more severe clinical evolution,
which complemented the data of J. L. Tamuzi et al. [10] and
R. Crisan-Dabija et al. [12].

Conclusions

Regardless of the HIV infection duration with underlying
severe immunosuppression (<200 CD4 lymphocyte cells)
and the time to COVID-19 diagnosis (before, during or after
the diagnosis of MDR-TB) on the background of timely
therapy of MDR-TB, HIV and COVID-19, positive results
can be achieved while saving the lives of patients.
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Prospects for further research. Further study of
interesting and relevant clinical cases of MDR-TB course
in combination with other diseases in order to determine
the prognosis for patients’ life and management tactics.
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FocTpuu rinepAiniaeMiuHUW NAHKPEATUT Y AUTAUYOMY Billi:
ocobauBocTi nepebiry Ta onuc KAiHiUHOro BUNaAKy

KAIHIYHMM BMNAAOK
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3a pesynsratamu aHanisy haxoBoi nitepaTypu Ta Onucy KniHiYHOro BUNaaKy HaBEAEHO BiZOMOCTI LLOA0 YacToTh, 0cobnmBocTel
KMiHiKW, AiarHOCTUKK Ta NiKyBaHHSA rOCTPOro rinepninigeMiyHoro naHkpeaTtuty B AiTen.

MeTa po60oTH — BCTAaHOBWTYW YacTOTY, 0COBNMBOCTI Nepebiry rocTporo rinepniniaemivHoro naHKpeaTuTy B AMTSHOMY BiLli Ha NiAcTaBi
MOPIBHAMLHOIO aHaniay BifOMOCTEN HayKOBOI NiTepaTypu Ta OMuCy BUMaaKy rocTporo rinepiniiemMivyHoro NaHKpeaTuTy.

Marepianu Ta Mmetoaum. 3giicHunu aHania BigomocTern haxoBoi nitepatypw, LU0 NpeacTaBneHa B noLykosux cuctemax PubMed i
Google Scholar, 3a octarHi 10 pokiB. Y npoLieci A0CTImKeHHS OLiH1IM 0coBnMBOCTI KniHiYHOro Nepebiry rocTporo rinepninigemMiyHoro
naHkpeatuty B nauieHta O. C., 2007 p. H., npoTeiHo- Ta ninigorpamy, 3miHu Ha Y3[] opraHiB YepeBHOI NOPOXHWHW, XapakTepHi
ANs Uboro cuHapomy. MauieHToBi 3anponoHyBany Ta 34iNCHUMM nanapockoniyHe ApeHYBaHHS CanbHUKOBOI CyMKM, YEPEBHOI
MOPOXHWHU, @ TAKOX NPU3HAYMIN MEAVKAMEHTO3HE JiKyBaHHS.

PesynbraTty. [liarHOCTUKY 3aXBOPHOBAHHS 3LIMCHWMM, IPYHTYHOUMCE HA pe3ynbratax BUBYEHHS aHAMHECTUYHMX, KMiHIYHKX,
nabopaTopHMX Ta yNbTPa3ByKOBUX O3HaK. Y Minigorpami AUTUHU BUSHAYMIN MILBULLEHHS PIBHS XONECTEPUHY Ta TPUIMiLEepUAiB,
3HKEHHS PiBHA NiNONPOTEIAiB BUCOKOT LWinbHOCTi. Ha Y3[ opraHiB YepeBHOI MOPOXHUHM BUSIBUNY 3MiHU 3 6OKY MigLLImyHKOBOT
3ar03: BOHa 3Ha4HO NOTOBLLEHa, CTPYKTYpa HEOAHOPIAHA, EXOreHHICTb NapeHXiMM iICTOTHO NigBuLLEHa BHACMIAOK HAabPsKy, € He-
3HaYHa KinbKicTb BUNOTY. PekoMEHO0BaHO | BUKOHAHO NlanapockoniyHe ApeHyBaHHS CanbHUKOBOI CYMKV Ta YePEBHOT MOPOXHUHW.
3anopykoto BAanoro nikyBaHHs ctano 6aratopasoBe TpuBare 3acTOCyBaHHS Ae3iHTOKCKKALiHOI Ta rinoninigemivHoi Tepanii B
KomBiHaLii 3 KOpeKLjieto xapyyBaHHs (0BMEXEHHS! KUPIB).

BucHoBku. [ocTpui rinepninigemivyH1in naHkpeaTuT — OfHa 3 HaMEeHLL BUBYEHUX i PiKICHUX naTonorin y aiten. Lie symosntoe

HEeODXIAHICTb MOLUYKY Ta BNPOBAMKEHHS B KNiHIYHY NPAKTUKY anropuTMiB AiarHOCTWKW, NikyBaHHS L€l natonorii Ans cBOEYacHoi
KOpekLii Ta 3anobiraHHs yCKNagHEHHSM.

Hyperlipidemic pancreatitis in children: characteristics of the course
and a clinical case presentation

1. S. Lembryk, O. O. Tsytsiura, O. V. Zhyliak, O. V. Dutchuk, P. Z. Buiak, H. M. Dutchak, I. Y. Krasivskyi

The article presents data on the prevalence, clinical, diagnostic and treatment characteristics of acute hyperlipidemic pancreatitis
in children, based on a literature review and a clinical case presentation.

The aim of this work is to define the nature of hyperlipidemic pancreatitis in children based on the literature review, and the clinical
case presentation.

Material and methods. The analysis of the literature data of the last 10 years through the Google Scholar and PubMed databases
was performed. The clinical course, blood tests assessing protein and lipid indicators, abdominal ultrasound findings typical for
acute hyperlipidemic pancreatitis were examined in a patient O. S., born in 2007.

Results. The disease was diagnosis based on the study of anamnestic, clinical, laboratory and ultrasound findings. Lipid profile test
revealed an increase in the level of cholesterol and triglycerides, and a decrease in the level of high-density lipoproteins. Abdominal
ultrasound showed changes in the pancreatic tissues: the pancreas was significantly enlarged with a heterogeneous structure of
the parenchyma, the echogenicity was significantly increased due to edema, and there was a small amount of effusion. Laparo-
scopic drainage of the omentum and abdominal cavity was recommended and performed. The key to the successful treatment
was repeated long-term use of detoxification and hypolipidemic therapy in combination with dietary corrections (a low-fat diet).

Conclusions. As of today, acute hyperlipidemic pancreatitis continues to be one of the least studied and rare pathologies among

the pediatric population. This necessitates the search for and implementation of both diagnostic and treatment algorithms into
clinical practice to timely correct and prevent complications.

ANTSYOro HaceneHHs [2,4,5,17]. Okpemi LocnigHUKM CTBEp-
IDKYKOTb, WO rinepninigeMis — ogHa 3 TPbOX NPOBIQHWUX
MPUYUH PO3BUTKY rOCTPOTrO NAHKpeaTUTy MiCs BXMBAHHS
arnkoronto Ta xonenitiady, ii BuaBnstoTb y 7,0-38,0 % Bu-
nagkis [2,7,14,17,18].

#AK Bigomo, rinepninigeMist TiICHO NOB’si3aHa 3 PO3BUTKOM
TOCTPOrO NaHKpPeaTuTy, HE3BaXatoun Ha CyrnepeynmBi AaHi
LLOA0 NOLUMPEHOCTI Heayr B AuTAin nonynauii [2,11,14].

3a gaHnmn chaxisuiB, LIOPOKY PeeCTpytoTh Big 2 40 13
HOBWX BMNAZKIB natonorii nigLLnyHkosoi 3ano3u Ha 100 000
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Case report

OcTaHHi BiOMOCTI LWOA0 4acToTH, MOLIMPEHOCTI i
ocobnveocTei nepebiry rocTporo NaHKpeaTuTy Ha Thi rinep-
ninigemii B npakTuULi negiatpa Ta AUTAYOro Xipypra cynepe-
ynuBi, NoTpebytoTb NPOAOBXEHHS BUBYeHHS [1,3,7,11,13].

Bizomo, Lo 10 OCHOBHUX NPUYMH PO3BUTKY FOCTPOrO
rinepninigeMiyHoro NaHkpeaTuTy B AWTAYOMY Billi Hane-
XaTb CUCTEMHi 3aXBOPKOBAHHS CMOMYYHOI TKAHWHM, SK-OT
CUCTEMHUI YEPBOHWI BOBYAK, CUCTEMHI Backynith (LLleH-
nanHa—TeHoxa Ta Kasacaki), xsopoba KpoHa, a Takox
rinepninonpoTeilemis, rineptpurniuepuaemis (pigkicHi
BUMAZKW); BMIIUB Pi3HNX MIKIB | TOKCUHIB, SIK-OT Tia3naHUx
AiypeTukis, H, ricramiHoGnokaTtopis, €CTpOreHis Ta ax-
TUBIOTVKIB (BOKCALWMKNIH); IHCDEKLLAHI YNHHUKK; aHOManii
PO3BMTKY NiALLMYHKOBOI 3a51031; TpaBMa YePEBHOI NOPOX-
HUHK; reHeTUYHUIA AedhekT ninonpoTeinninaswu [7,10,13,14].

BigHocHo pigko rocTpuin rinepninigemMiyHnin naHkpea-
TUT BUHUKAE Ha I'PyHTi CMaJKOBO 3yMOBNEHNX NEPBUHHUX
rinepninigemin 1V Ta V tunis (3a ®penepukcorom, 1970)
[5,6,8,11]. B ocHoBi nepLuoro i3 Ha3BaHUX TWNiB rinepini-
LEeMiN — rinepTpurniLepuaemis Ta niaBULLEHHS piBHS Nnino-
npoTeiHiB HN3bKOI WinbHocTi (MTHLL). Lien Tvn BBaxatoth
HaMOLIMPEHILLIMM, 1ior0 BUSBNAOTL Y 45 % Bunagkis.
[pyrun i3 HazBaHux TvniB — V (BUpaxeHa rineptpurniLepu-
[eMist), Lo XapaKTepuayeTbCs NABULLEHHAM KOHLEHTpaLii
xinomikpois i JIMHLL,. Aoro Hacrigkom Moxe ByTi TaxKuiA
nepebir roCTPOro NaHKpeaTuTy, MOXIMBUIA HABITb PO3BUTOK
naHKpeoHekpo3y [2,4,16].

[o natodisionoriyHnux MexaHiamiB rocTporo rinep-
ninigemiyHoro naHkpeatuty ([TM), wo 36iratoTbes 3
TakMuMU B JOPOCIUX, HanexaTtb rigponia Tpurnilepuais
Ta/abo XinoMmikpoHIB Mif BNAIMBOM NaHKpeaTUyHUX finas
i3 HAZIULIKOBMM YTBOPEHHSIM BiNlbHUX JKUPHUX KUCMOT;
BTOPUHHI 3ananbHi 3MiHN 3 60Ky NaHKPeaTUYHOI TKaHWHM
1 ypaxeHHs MikpouupkynsTopHoro pycna [1,5,8,13]. Lie
CMPUYNHSIE TOKCUYHWIA BNIMB BINlbHUX KUCHEBWX paguka-
NiB Ha NaHKpeaTWyHi auuHapHi KNiTMHK Ta Kaningpu. B
pe3ynbTari Liboro Ha OCHOBI KaninspuTiB MOXYTb BUHUKATK
Tpomb03, iwemis, aunaos Ta iHapKT naHKpeaTU4Hoi
TkaHuHu [5,6,8,16,17].

3a3Haunmo, LU0 acouinoBaHwii i3 rinepninigemieto naH-
KpeaTuT xapaKTepu3yeThCs BapiabenbHICTHO KNiHIYHMX npo-
SBIB | YaCTILLMM PO3BUTKOM MHOXWHHIX YCKNaAHEHb — Bif,
abcLeciB i NCEBAOKMCT A0 CUMHAPOMY CUCTEMHOI 3ananbHOi
BiANOBIAi. 3a3BMYal TakuiA NaHKPEATUT CNPUYUHSIE TSKKNA
peLaMBHUN, XpOHiuHWiA nepedir [4,6,8,16,17].

3rigHo 3 MiXXHapogHUMM pekoMeHaaLisiMu, AiarHo3
rOCTPOro FnepniniaeMiyHoro NaHkpeaTuTy BU3HAYaK0Tb
Ha MiacTaBi TakuX KpUTEpIiB: roCTPUI onepidyBarbHUN
6inb y nisomy nigpebep’i 3 ippagiaLieto B AiNSAHKY CrMHY;
BiJHOCHO CTare nigBuLLEHHS PiBHS CUPOBATKOBOI Ninasu Ta
aminasn BTpUYi MOPIBHSIHO 3 HOPMOH); XapaKTepHi 3MiHU 3
60Ky MifLLYHKOBOI 3211031 Ha COHOrpaMi Yy KOMIMT OTEPHIN
Tomorpami [2,4,11,17]. 3-nomix exorpadiyHmnx CUMMITOMIB
TOCTPOro MaHKpPeaTuTy 3a3Buyal BUSBASKOTL 30iNbLUEHHS
PO3MipiB X0BYHOTO Mixypa 6e3 CymyTHiX 03HaK XoneniTiaay,
03HaKW HaBbpsKy Ta reTeporeHHOCTi NapeHXiMu NiLLMYHKO-
BOi 3a51031 6e3 gunartauii BipCyHroBOi NPOTOKW, NOMIpHe
HakonuyeHHs piguHn B yrnacoBomy npoctopi [4,11,17].
MaHkpeaTUT Ha Tni rinepninigemii xapakTepuayeTbes,
AK NpaBuno, NiABULLEHHAM PIiBHA TpUriLepWaiB noHas
1000 MMOnb/11, MOSIBOIO XiNTOMIKPOHIB Y CHPOBATL KPOBI HA
paHHin ctagii natonorii [2,4,6,11,13,15].

ISSN 2306-4145  http://zmj.zsmu.edu.ua

3a HeoDXiOHOCTi YTOUHEHHS fiarHo3y rocTporo Yu pe-
LMAMBY XPOHIYHOIO rinepninigemivyHoro naHKpeaTuTy cnig
3MIMICHIOBATM MOCTINHWIA MOHITOPUHT PIBHS aminasu (ninaaw)
CpPOBATKM KPOBI Ta CMPOBATKOBUX PIBHIB TPUIMILEPUAIB.
KOHLeHTpaLis OCTaHHIX y KPOBi LUBUAKO 3HUXYETHCA,
0Cco6MMBO Ha TAi 3MEHLUEHHS! IHTEHCUBHOCTI 60/1bOBOIO
Hanagy [11].

Merta pobotu

BcraHoswuTW YacToTy, ocobnmeocTi nepebiry roctporo rinep-
niniAeMivHOro NaHKpeaTuTy B AUTSYOMY Bilji Ha NiACTaBi
MOpPIBHAMBHOMO aHaniay BiAOMOCTEN HayKOBOI NiTepaTypu Ta
OnuCy BUMagKy rocTporo rinepniniaemivyHoro naHKpeaTury.

Martepianu i MeToAU AOCAIAKEHHA

3pincHnnn aHania sigomocTen haxosoi Niteparypu, Lo
npeAcTaBneHa B noLykoswx cuctemax PubMed ta Google
Scholar, 3a octaHHi 10 pokis.

Y npoueci SOCNiMKEHHS OLHMM 0COBMMBOCTI KIiHIY-
Horo nepebiry rocTporo rinepninigeMivyHoro NaHKpeaTuTy B
naujenta O. C., 2007 p. H., npoTeiHo- Ta ninigorpamy, 3MmiH1
Ha Y3[] opraHiB YepeBHOI NOPOXHUHW, XapaKTepHi Ans
LIbOro cHapomy. MavieHToBi 3anponoHyBanyi Ta 34iNCHUMN
nanapockoniyHe ApeHyBaHHs! CanbHUKOBOI CYMKM, YepeB-
HOT MOPOXHMHK, @ TaKOX MPU3HAYUNKN MEAUKAMEHTO3HE
niKyBaHHS.

Pe3yabTati

AHanisytoum BiZOMOCTi HayKOBOI NiTepaTypm 3a ocTaHHi 10
pokiB, Lo npeacTaeneHa B Google Scholar i PubMed, Briko-
pucToByBanu noLuykosi cnosa hyperlipidemic pancreatitis,
children. Busisunu 2250 poboumx nocunaHb 3a Liet TEMOH.
BcTaHoBMnM NeBHy KopensLito Mk CHCTEMATU30BaHUMM
HayKOBUMMW J@HUMU 3 LIbOTO NMUTaHHS! Ta KIIHIYHOK CUMNTO-
MaTmKOI0, LLIO CMIOCTEPIrank y HaLoMy KIiHIYHOMY BUMaAKY.

BTim, HasiBHMX HWHI BiOMOCTEl BCe LLie HeAoCTaTHbO,
abu 3pobuTK HaBiTb nonepeaHi BUCHOBKM LLoao nepebiry
FOCTPOrO MaHKPeaTuTy B AUTSYOMY BiLli, OCKiNbKM BUNaAKM
LIbOr0 3aXBOPOBAHHS Y MPaKTMLi AUTSYOrO Xipypra Ta ra-
CTPOEHTeponora € noognHokumu [6-10,13,14].

Kniniynui Bunagok

Xsopuii O. C., 2007 p. H. HagilwwoB y XipypriuHe Biaai-
nexHs KHIM «IBaHo-®paHkiBcbka obrniacHa auTaya nikapHs
IBaHO-®paHkiBCcbKOI 0BnacHoi paguy» 11.09.2018 p. yepes
9 roavH Bif NOYaTKy 3aXBOPKOBAHHSA 3i Ckapramut Ha Binb y
XMBOTi Onepi3yBasnbHOro xapakTepy, HyaoTy, baratopasose
6ntoBaHHs, nigsuLLEeHHs Temnepatypu 4o 38 °C, BupaxeHy
3aranbHy crnabkicTb.

[JiarHo3 cimeliHoi rinepninigemii V tuny (3a ®penpukco-
Hom) auTuHi BuctaeneHo B 2011 p. 8 HACI «Oxmaranty.
3 aHamHe3y xBopobu Bigomo, o B 2016 p. Xmonumk npo-
ornepoBaHuUii i3 MpUBOZY rocTporo aneHauumty. Mg yac
rocnitanisauii B nawjeHTa npunycTunn HasiBHICTb rocTpoi
KMLLKOBOI HEMPOXiAHOCTI, ane 3rofjoM BCTAHOBINEHO AiarHo3
rOCTPOro rinepninifeMiyHoro naHKpeaTuTy.

3pifcHnunm nabopatopHe it iHCTpyMeHTansHe obcTe-
XeHHs (mabn. 1-3).

Koarynorpama: MY - 14,7 ¢; NI - 74,8 %; MHB — 1,28;
ibpuHoreH — 5,32.
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Tabnuus 1. 3aranbHui aHania KpoBi

RS N T N S S [ S N PO

11.09.2018 p. 162 10,7
18.09.2018 p. 93 3,1 0,9 6,5 0 19 49 20 7 8

Tabnuus 2. bioxiMmiuyHni aHania KpoB.i

[Data CeyoBuHa, | KpeatuHiH, |AcT,oa./n | AnT,oa/n | Aminasa, NAar, oa/n | N®, op./n 3ar. 6inipy6iH, | Mpamui Ginipy6iH, | Mnioko3a KpoBi,
MMonb/n MMonb/n oa./n MMonb/n MMonb/n MMonb/n

11.09.2018 p. 35 95,0
16.09.2018p. 3,5 46,0 33 26 12,64 2,08 4,8
25.09.2018p. 7,0 64,2 18 25 180 390 12,64 2,32

Ta6nuus 3. MNpoteiHo- Ta ninigorpama

[Data 3ar. 6inok, AnbﬁyMlH, Anbpa-1- Anbpa-2- Famma-rnoby- | Beta-rno6Gy- XonectepuH, | Tpurniuepuan, | JINBLL,
rin rno6yniH, % rno6yni, % niH, % niH, % MMonb/n MMmonb/ MMOSb/NMM
11.09.2018 p. 66,4 31 6,8 19,7 18,4 5,59 6,12 0,23

BaranbHuin aHania cevi Big18.09.2018 p. — 3amiHM He
BUSIBNEHI. AHani3 kany: s/r He BUSIBMEHO.

3a paHumy Y3 opraHiB YepeBHOI NOPOXHWUHK Bif
12.09.2018 p., nigwinyHKoBa 3ano3a BidyaniayeTbCs Mo BCii
JOBXWHI, 3HA4YHO MOTOBLLEHA, CTPYKTypa HeofHopigHa 3
€x0(+) BKMKYEHHAMY; roniBka — 32 MM (Hopma — 12-21 mm),
Tino — 31 MM (Hopma — 7-14 mm), xsicT — 29 Mm (Hopma
— 11-25 MMm); eXOreHHIiCTb NapeHxiMW iCTOTHO nigBuLLEHa
BHaCNiAOK HAbpsIKy, € He3HaYHa KinbKiCTb BUMOTY. Hupku:
OPiBHI exo(+) BKITOYEHHSI B 060X HUpKaXx. MeTni KnueyHn-
Ka CYTTEBO PO3LUMPEHI, 3 FETEPOreHHM BMICTOM Ta pi3Ko
ocnabneHo NepucTanbTUKO, CTIHKW NOTOBLLEHI; BU3HA-
Ynnm iHGINeTpaLito canbHuka. Mk NneTnaMu KULWeYHUKa, no
¢hnaHkax, BidyanisyeTbCs NOMIpHa KinbKiCTb BiflbHOT PigvHW.
MeseHTepianbHi nimgosysnu poamipom 9-11-13 mm. Y
Marnomy Ta3i BUSBWUIM 3HAYHY KiMbKIiCTb BiMbHOI PiavHY;
[iarHoCTyBan BUPXKEHNN METEOPU3M KULLIEYHNKA.

PeHTreHorpadisi opraHiB YepeBHOi MOPOXHUHU Bif,
12.09.2018 p. (EE[ — 1,8 M3B): NPOXIAHICTb LLMYHKOBO-KNLLI-
KOBOTO TpaKTy 36epexeHa Ha BCiil JOBXMHI.

PexoMeH10BaHO BYKOHATM TaNapocKonivHe ApeHyBaH-
HS CanbHWKOBOI CYMK Ta YePEBHOI NOPOXHUHM.

12.09.2018 p. o 15:00 3gincHunM onepaTuBHe BTPY-
YaHHs 3rigHo 3 npotokonom Ne 502 Big 28.12.2002 p.
(npotokon onepaii Ne 84) — nanapockoniyHe ApeHyBaHHs
CarnbHUKOBOI CYMKM Ta YEpEeBHOI MOPOXHWUHU, 3 SKOI B
BENUKiil KiNbKOCTi BUAINsnacs rycra piguHa xoTo-6inoro
konbopy. CTaH xronus nicns onepaTMBHOIO JiKyBaHHS — 3
MO3WTUBHOK AMHAMIKOHO.

B ymoBax xipypriyHOro BigdinieHHs naieHTa KOHCY b~
TyBaB racCTPOEHTEPONON, BCTAHOBMNEHO AiarHO3 rocTporo
naHkpeaTuTy (4ecTpykTuBHa opma) Sk yCKMagHEHHs
CnapaKoBoi TpurmiLepuaemii V tuny.

MpusHaumnm MeayukaMeHTo3He NiKyBaHHS: iHAy3iiHy
[e3iHTOKCKKaLLiHY Tepanito, ekcunimM, TPeHTan, caHgocTa-
TUH, HEKCiyM, NPO3epuH, NnatudiniH, KOHTpuKan, ocda-
ntorenb, HO-LLNY, NasunKe, iHdynraH.

MauieHT Bunucanmin gogomy 26.09.2018 p. y 3ago-
BiNbHOMY CTaHi.

PekomeHn0BaHO NPOJOBXNTY MiKyBaHHS, NPU3HaYeHe
ractpoeHTeponoroM (gieta Ne 5 i3 BUKMIOUYEHHS rOCTPUX
cTpaB); Hekciym 20 Mr aBivi Ha fieHb (abo omenpason 20 mr

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

ABivi Ha feHb 3a 20 xB Jo ian) — 1 micaub; occantorens
1 naket Tpudi Ha AeHb nepep igowo — 10 gHiB. Tepanis
OCHOBHOIO 3aXBOPOBaHHS (CMaKkoBOI TpUrniLepuaemii):
Tpaikop — 145 mr/noBy, HikoTrHOBa KucnoTa — 1/2 TabneTkn
Tpui Ha AeHb, ypcodbarnsk — 250 Mr Ha Hiy, ecceHuiane — 1
kancyna Tpudi Ha feHb. Y AvHamili Ha ambynaTopHomMy
eTani BU3Ha4YeHHs aminasu KpoBi Ta XONecTepuHy KOXHi 7
[HIB, CNOCTEPEXEHHS NefjiaTpa, racCTpoeHTEponora, reHe-
THKa 32 MICLIEM NMPOXVBAHHS.

06roBopeHHA

[ocTpui i, 3okpema, rinepniniaeMivHUn NaHKpeaTuT — gia-
THOCTWYHA PIAKICTb Y NediaTPUYHIN NPpaKTUL, HE3BaXarum
Ha 3aranbHy KinbKiCTb BUNAAKIB MaTonorii MiaLnyHKOBOI
3ano3u B AiTen i nigniTkie, WO Mae TeHaeHLito a0 36inb-
weHHs [12,14,15]. Mpo ue ceigyaTb i BigOMOCTi haxoBoi
nitepatypu [2,4,12,13,16,17]. Akwo natoreHes i KniHi4Hi
MPOsIBM FOCTPOTrO NaHKpeaTUTy B AUTAYOMY Ta JOPOCIOMY
BiLYi 30e0iNbLLOro CX0Xi, TO €TIONOris ICTOTHO BiApI3HAETLCA
[2,4,6,8,14]. Tak, cepen NpWUYMH BU3HAYAKOTb CUCTEMHI 3a-
XBOPIOBAHHS CMOMYyYHOI TKAHWHM Ta BACKYNITU (CUCTEMHMIA
YepBOHWIA BOBYaK, nypnypa LLeHnsitHa—TeHoxa, xBopoba
KaBacaki), 3ananbHi ypaxeHHs kuLLkiBHUKa (xBopoba Kpo-
Ha), NpUMaHHs MiKiB i XPOHIYHY iHTOKCHKaLitO, IHdeKuii,
TpaBMM, OOCTPYKTUBHI 3aXBOPIOBaHHS GiniapHOro TpakTy,
cnapgkoBi YiHHuKK [7,10,12,15]. TinepTpurniuepuaemis Ta
XiNTOMIKPOHEMISt CTatOTb MPUYMHOKD PO3BUTKY MaHKpeaTuTy
B 1-13 % Bunagkis [3,4,13,15].

OnucaHo NOOAMHOKI BUNAAKX FOCTPOro MaHkpeaTuTy
B NianiTkiB i3 giabetnyHum ketoaumaosom [9]. ABTopu Bu-
SIBUMW 3B'A30K MiX LIMM YCKIaAHEHHSIM LIyKpOBOToO fiabeTy
Ta NiABULLEHHSAM PIBHS aminasu/ninasv cupoBaTkv KpoBi y
LwoHarmeHLwe 40 % nauieHTiB i3 rinepTpurniLepuaemieto
(>200 mr/n), y 38 % obcTexeHux i3 rinepaminasemicto Ta
19 % nigniTkis i3 rinepninasemieto. BctaHoBuny, WO nuwie B
opHiel AUTUHM 3 AiabETUYHM KETOALMA030M BUHMK FOCTPIA
MaHKpeaTuT, a piBeHb NaHKpeaTUyHUX PepMeHTiB y cupo-
BaTL|i KPOBi 3anMLIaBCs BUCOKUM YNpom#oBx 12—24 roguH
BiZ, noyaTky nikyBaHHs AiabeTMYHOro KeToaumaosy. ABTopu
He BBaXatoTb BinbLL 3arpo3nnenM nepebir 3axXBoptoBaHHs
B iTEN i3 KETOAUMA030M Ha Tni rinepTpurniuepuaemii, ane
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Case report

HaronoLLyioTb Ha HeobXxigHoCTi ii BUsiBNeHHs. Hacamne-
pen, Ha iXHI0 AYMKY, CIif BU3HAYaTH PiBHI MaHKpeaTuyHUX
hepMeHTiIB, LLO BIPOriAHO YacTille NigBULLYIOTECS Y TaknX
XBOPWX, 30KpEMa WAETLCS MPO PiBEHb aminasv Ta ninasm
cupoBaTtku kposi [9].

OpnHe 3 0CTaHHix focnimkeHb NpucesayeHe nepebiry ro-
CTPOro NaHKpeaTuTy AUTAYOMY BiLi; 10ro 3aincHunmy 2021
poui Ha 3axogi KHP Ha 6as3i ogHoro 3 HaykoBUX LIEHTPIB.
AsTopu obcTexmnm 130 giTent i3 BCTAHOBMNEHUM JjarHO30M
FOCTPUI NAaHKPEATUT | BUSIBINK, LLIO 40 NPOBIAHWX YMHHWKIB
PU3NKY PO3BUTKY 3aXBOPHOBAHHS Hanexarb natonoris 6ini-
apHoi cuctemu (31,5 %) Ta igionatuyni daktopm (28,5 %).
BcraHoBunM, L0 TSKKICTb CTaHy AiTei iCTOTHO MeHLLa 3a
Taky B fopocnvx nauienTis (p = 0,018), K i KinbkiCTb BK-
nagkie naHkpeoHekpo3y (p = 0,041), cMHAPOMY CUCTEMHOI
3ananbHoi Bignosigi (p = 0,021), rocTporo HakonM4YeHHs
piavHm B nepunaxkpeatnyHomy npoctopi (p = 0,014) Towwo.
OpnHoBUMipHUI | BaraToBUMIPHUIA perpecitinii aHanis
Kokca nokasas: xiHoua cTatb (p = 0,020; OR 3,821; 95 %
Cl 1,231-11,861), rineptpurniuepuzemis (p = 0,045; OR
3,111; 95 % Cl 1,024-9,447), naHkpeoHekpo3 (p = 0,023;
OR 5,768; 95 % Cl 1,278-26,034) — He3anexHi YHHWKM
PO3BUTKY roCTpOro naHkpeatuTy. Lie noyacty He 36iraeTbes
3 pesynbTataMmy HaLoro JOCHIMKEHHS: YOmoBiva CTaTb,
CpUATIUBILIMIA Nepebir XBopobu, HasiBHICTL cnaaKoBOi
rinepTpurniLepuaemii B aHamHesi. [oCnigHUKY TPaKTyIoTb
OCTaHHI0 Ik HE3anexHUi hakTop pu3nKy peuuanBHOMO
nepebiry 3axsoptoaHHs (p = 0,035) [9].

LLopo rinepninigemiyHoro naHkpeaTuTy, TO 3a piBHEM
nowwuperocTi B CLUA oMy HanexuTb TpeTe Micue nicns
ankoronbHoro Ta GiniapHoro. MeHeTnyHi dakTopu aetep-
MiHy'0Tb 1oro nposisu y 60 % Bunagkis [5,7,11].

Yci BUnagku rocTporo nNaHKpeaTuTy, He3anexHo Bif
€TioNorii Ta NOXOKEHHS!, NOB'A3Y0Tb 3 ICTOTHOK iHBaNiAn-
3aLlieto Ta BUCOKOK CMepTHICTIO [5,16,17]. Tak, nokasHuku
neTanbHOCTI B HOHOMY BiLlj, 3@ Pi3HUMU JaHAMM, MOXYTb
caratn 20 % sunagkis [16,17]. Tomy negiatp abo cimeiHni
nikap MaroTb 6yTn 0COBNMBO yBaXHUMM LIOAO Byab-AKNX
MposIBiB rocTporo 6010 B XMBOTI, abu BYacHO HajaTv 4orno-
mory, abo B eKCTPEHOMY MopsiAKy HanpaBWTK B CTaLlioHap
A5 AOOBCTEXEHHS Ta NiKyBaHHS.

Mu npoaHaniayBanu kniHiYHUI BUNaAoK, CNvpakynch
Ha BiAOMOCTI, LLI0 HAaBEAEHI B OCTaHHIX HAyKOBUX Nybnika-
uisix. 3ayBaxumo, L0 Maixe BCi JOCRIBHUKA CXOOATLCA
Ha JyMLi NpO reHeTUYHO AeTepMiHOBaHY NPUPOAY 3aXBo-
ploBaHHs1, @ 0CcOBNMBOCTI KniHiYHOrO nepebiry 3B0ASATL A0
HecneumgiYHMX, oaHaK MOMITHUX CUMMTOMIB, SIK-OT abao-
MiHanbHWiA Binb onepisyBanbHOro XxapakTepy Ta CUMMTOMM
XPOHI4HOI HecneLmndivHOT iHToKCKKaLii [2,6,8].

Hawi paHi 3biratoTbes 3 pesynsTatamMmu OCTaHHIX
HaykoBux gocnipxeHs [4,7,10,15]. Tak, y HaBegeHoMy
KriHiYHOMY BWUNaAKy rocTpui rinepninigeMivHuin naHkpea-
TUT y NaLjieHTa BUHWK Ha TN rinepTpurniuepuaemii V tuny
(3a ®pepnepukcoHom, 1970), piarHo3 NiATBEPOXEHUN Y
2011 poui B HACI1 «Oxmataut» (M. Kuig). MauieHT maB
ckapru Ha 6inb y XuBOTI OnepidyBanbHOrO XxapakTepy,
HaratopasoBe OntoBaHHsi, cybhebpunbHy Temnepatypy
Tina, 3aranbHy cnabkicTb.

3-noMix NPOBIAHUX YUHHMKIB PU3NKY PO3BUTKY FOCTPOTO
naHKpeaTuTy B AUTSYOMY BiLli 3a3BMYali BU3HaYaKOTb Ha-
ABHICTb xoneniTiady abo GiniapHoro cnagxy (3,0-30,0 %),
NPpUIAMaHHs NEBHUX MeAUKAMEHTIB (BanbNpoeBa KIUCoTa,
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acnapariHasa, MecanamiH, koptukoctepoigu, y 25,0 %
BUMAZKiB), aHOManii po3BMTKY MiALWIYHKOBOI 3anosu
3a Tunom pancreas divisum (20 %), reHeTUYHI YNHHMKN
(mMyTauii B reHax kaTioHHoro TpucuHoreHa (PRSS1), rexa,
BiZNOBIZANbLHOrO 3a po3BUTOK MykoBicunzaosy (CFTR),
CepuHOBOTO iHribiTopa npoteas Kazal tuny | (SPINK1),
ximotpuncury C, 10,0 % sunagkis) [4,5,13,15]. BigHocHO
pifKo sk haKTopU pr3NKy PO3BUTKY FOCTPOrO NaHKpPeaTuTy
B AUTAYOMY Billi BU3HAYaKOTb 3aKPUTY TPaBMY XUBOTa,
iHGbEeKLLiHi, MeTabOmMIYHI YNHHUKM, CUCTEMHI 3aXBOPIOBAHHS
CrONyYHOI TKAHWHK Ta iHLLi aBToiIMYHHI natonorii [13,15]. B
aHaMHe3i HaLLIoTO NaLieHTa € NuLLEe BKasiBka Ha orepaTuBHe
BTPYYaHHS! 3 MPUBOAY rOCTPOTO aneHAULMTY, a TakoX npu-
MyLLEHHS MPO rocTpy KWULIKOBY HENpOXIiaHICTb, ane Ui AaHi
He € penpes3eHTaTMBHMM Ta He 3BiratoTbes 3 BiGOMOCTAMU
thaxosoi niteparypu.

3a JaHnMKM HayKoBMX [OCHIOXEHb OCTaHHIX POKiB,
HeraTWBHY AMHAMIKY KMiHIYHOT CUMNTOMATUKN BU3HAYa-
l0Tb BHACMIZOK PO3BUTKY MOMiopraHHOi HeJOCTaTHOCTI,
CUHAPOMY CMCTEMHOI 3anarbHOi BignoBidi Ta nosisv nepu-
naHKpeaTu4Horo Hekpo3sy [1-5,11,12,15]. ArpecuBHuii ne-
pebir 3aXBOPOBaHHS CIPUYMHSIE BUHWUKHEHHS YCKIaaHEHb
i hibpo3y TkaHWH niaLLnyHKoBOI 3anosm [16]. LLogo Haworo
KIiHIYHOTO BUMagKy, TO MAETLCA NPO BiZHOCHO CPUSTIIVBUN
nepebir 3aXBOPIOBaHHS MiCNs OnepaTuBHOTO BTPYYaHHs, i
Lie MEBHOI0 MiPOt CynepeynTb HAaBEAEHUM JaHNM.

JlikyBaHHS rocTporo rinepninigeMiyHoro naHkpeaTuty
nepenbayae 0OMEXEHHS XMPIB Y paLioHi, MPU3HaYeHHs
rinoninigemivyH1X npenaparis, iHy3iiHY Tepanito 3 3acTocy-
BaHHSM A€3iHTOKCUKALLIiHWX Npenapartis i tnasmu [2,3,7,12].
XipypriuHe nikyBaHHsi nepenbayae B Aeskux Bunagkax
€HAOCKOMIYHY PEeTporpagHy naHkpearoxonaHriorpadito
3i chiHKTEPOTOMIELD Ta BanoHHOK AunaTallieto Xoneaoxa
abo nanapoToMito 3 HaCTYMHUM NEPKYTAHHUM [pEHaxeM
CanbHWKOBOI CyMK Ta HekpocekTomieto [2,3,5,11,16].

OnepaTvBHe BTpyYaHHs, sIKe 34iiCHUN B HAaBEAEHOMY
KMiHIYHOMY BMNaaKy, Ta NPU3HAYEHHS AE3iHTOKCUKALINHOT
Ta rinoninigemiyHoi Tepanii B kombiHaLii 3 kopekuieto
xap4yBaHHs (0BMeXeHHs XMpiB) BIANOBIAAKOTb YUHHUM BU-
Moram 0 MeHeDKMEHTY rinepinigeMiyHOro naHKpeaTury.
Ha Hawwy aymky, ue factb 3mory 3anobirmi BUHUKHEHHIO
YCKMapHEHb i MiHIMi3yBaTV TPaBMaTU4HMI BNINVB Ha OpraHm
YepeBHOI MOPOXHWHM Y XBOPOTO 3 FOCTPUM rinepninigemiy-
HUM NaHKPEaTUTOM.

3a3Haunmo, LU0 OCi BACYTHiI YiTKi AiarHOCTUYHI KpuTe-
pii FOCTPOro NaHKpeaTuTy B AMTSYOMY BiLli, siki Aanm 6 3amory
pO3Mi3HaTV ypaXeHHs MiALLMyHKOBOI 3ano3n Ha paHHiX
cragisx [1,4,5,7,11,16]. Hemae BanigHux nabopaTtopHo-iH-
CTPYMEHTarbHNX MapKepiB TSHKKOCTI YPaXeEHHS!, OCKIrNbKu
HasiBHi TECTU ONS BU3HAYEHHS €K30- Ta eHOKPUHHOI
(PYHKLIN MigLWnyHKOBOI 3an03n CKNagHi y BUKOHAHHI, He
3aBXIM TOYHi Ta NOTPebyHoTb KOMMIIEKCHOTO OLiHIOBaHHS
BCiX napametpis [4,6,7,12,14—16]. 3-nomix ycix nokasHukis
[iarHOCTWYHE 3HAYEeHHS Mae piBeHb Jlinas3n CMpoBaTku
KPOBI, L0 3annLLIaeTbCs NABULLEHNM HaBiTb 3@ YMOBW MO-
CTYMOBOTO 3HVKEHHSI PiBHS MaHKpeaTuyHoi aminaa (99 %
cneuudivHocTi) [5,10]. Haww kelic 3acBiguuB HeOQHO3HAY-
HICTb, HEQOCTATHIO JOCTYMHICTb i HU3bKY CreundivHICTb
nabopaTopHKUX KpuTepiiB rocTporo rinepninigemiyHoro
MaHKpeaTuTy, OCKINbKW, Ha HaLLY AyMKY, TifTbK1 BU3HAYEHHS
aminas cMpoBaTKy KPOBi HEe € MATOrHOMOHIYHOO 03HAKOH
3axXBOPIOBAHHSI.

Zaporozhye medical journal. Volume 24. No. 4, July — August 2022



BTim, wmpLue BNpOBaMKEHHS Y NPaKTUKY Cy4acHWX
MeTOAIB BidyanisaLuii, K-0T koMM'toTepHoi Tomorpadii,
€HJ0CKOMIYHOI ynbTpacoHorpadii, 4ae 3Mory He nule
po3ni3HaTh TUN, xapakTep, 06’eM NATONOrYHOrO YpaXKeHHs!
MigLWINyHKOBOT 3a5103u, ane it BU3Ha4aTi obcsir XipypriyHoro
BTPy4aHHs1. Lie cnpusie nonertueHHto ctaHy Xsoporo, pobuTs
3pO3yMiniliMM NPOTHO3 3aXBOPHOBaHHS, 0COBNMBO SKLLO
iOeTbCs NpO 3anyyYeHHs y NaTonoriYHUiA NpoLec CgiHKTe-
pa Oppai [2,3]. Ha xanb, Taki METOANKM OOCTIMKEHHS, SIK
€HAO0CKOMIYHa ynbTpacoHorpadis He 3aBxan JOCTYMHI B
KMiHiLi, a HaBeAEeHi y HaLOMYy CMOCTEPEXEHHI pe3ynbTaTy
COHorpaci4HOro 06CTEXKEHHS OpraHiB YePEBHOT NOPOXKHUHI
BCE )X HE0CTaTHbO cneundivHi Ta noTpebyoTb KoMnmek-
CHOrO MiAXoAY A0 OLiHIOBaHHS pe3ynbTaTiB.

BucHoBKHU

FocTpui rinepniniaeMivyHUiA NaHKpeaTUT — OAHa 3
HaMeHLL BUBYEHWX i pigKiCHUX natonorin y aitei. Lie 3y-
MOBIMHOE HEOOXIAHICTb NOLLYKY Ta BNPOBaKEHHS B KIIHIYHY
NPaKTUKy anropuTMIB [iarHOCTUKW, NiKyBaHHS Liei naTonorii
[11s1 CBOEYaCHOI kopekLji Ta 3anobiraHHs ycKknagHeHHsIM.

MepcnekTMBM NoganbLUMX AOCHIAKEHb NONSraoTb B
YAOCKOHaseHHi AiarHOCTVKM Ta NikyBaHHS FoCTPOro naHkpe-
amTy B AiTer, bepyym [o yBary OnTUMI30BaHi MixkHapOaHi
KOHCEHCYyCW Ta ragnanHu.
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The real clinical practice of the last 8 years in Ukraine indicates the possibility of myocardial injury developing in wounded with  Key words:
combat trauma, including those meeting the criteria for myocardial infarction (predominantly type 2), which differs significantly in ~ myocardial

the mechanism of development, resulting in numerous difficulties for doctors in providing medical care to such patients (formulation  infarction, wounds
of the diagnosis, choice of treatment tactics). The current recommendations of the European Society of Cardiology for the ma-  and injuries, heart
nagement of patients with acute coronary syndromes after the adoption of the Fourth Universal Definition of Myocardial Infarction  contusions, heart

do not consider special approaches to the treatment of patients with myocardial necrosis associated with trauma. injuries, myocardial
The aim of this publication was to demonstrate, using the example of a case series, the relevance of the problem of terminology, bridging.
diagnosis, and treatment of myocardial infarction caused by a combat injury.

Zaporozhye

In all three clinical cases presented, young and middle-aged patients were diagnosed with myocardial infarction in accordance  megical journal

with the Fourth Universal Definition. In all these cases, there were no atherosclerotic coronary artery lesions, and a type 2 myo-  2022; 24 (4), 489-496
cardial infarction was assumed due to acute myocardial ischemia as a consequence of the injured coronary artery ligation (case

1); microcirculation disorders in the area of myocardial contusion (case 2); anatomical feature of the coronary artery in the form ~ *Email:

of its intramural course in the presence of severe sympathicotonia and sinus tachycardia (case 3). Because all three patients synanik@gmail.com
had myocardial necrosis associated with trauma of the chest and heart, the question arose of the preference for coding such

pathology through ICD-10 as section S00-T88 (injury, poisoning and certain other consequences of external causes), namely S26

(injury of heart), but not as 121 (acute myocardial infarction) from the section 100-199 (diseases of the circulatory system). Thus,

the developed pathology in such patients will be clearly associated with the combat trauma, and their treatment will not be tied

to the current Ukrainian Unified Protocol for the Management of Patients with ST-segment Elevation Acute Coronary Syndrome.

Conclusions. The presented clinical cases substantiate the planning of clinical trials and the development of recommendations
for the management of patients with acute myocardial injury (including myocardial necrosis) and trauma of the heart and coronary
arteries, depending on the mechanism of damage development.

Pi3Hi MexaHi3aMu po3BUTKY HEKpo3y MioKapAa BHACAIAOK 601M0BOI TpaBMU Kntouosi crosa:

. . . iHbapKT MioKkapAa,
AIK NPUBIA AN AUCKYCIL: Cepif BUNAAKIB nopaHeHHs Ta

MOLLKOAXEHHS,
3a6UTTA cepug,
PeanbHa kniHiyHa npakTuka ocTaHHix 8 pokiB B YkpaiHi CBiguMTb NPO MOXIUBICTL PO3BUTKY B MOCTPaXaankix i3 6G0A0BOK0 TpaBMOKO — TpaBM# ceplis,
ypaxeHb MiokapAa, LU0 BifMNoBiAa0Tb KpUTEPIAM iHapKTy Miokapaa (NepeBaxHo 2 TuMy), ane CyTTEBO Pi3HATLCA 32 MEXaHI3MOM  MiOKapAiaAbHi
po3BUTKY. Lie npn3BoauTh 40 HU3KM TPYAHOLLIB ANs Nikapis nif Yac HapaHHs MeAUYHOT A0MOMOTM ((hOpMYTOBaHHS AiarHo3y, BUGIp  MICTKM.

TaKTUKV NiKyBaHHs1). YuHHI pexoMeHgaLii €Bponeincbkoro ToBaprcTBa Kapaionoris LOAO BEAEHHS XBOPUX Ha FOCTPUIA KOPOHApHWIA

CMHAPOM TICrIst yXBaNEHHs YeTBEpTOro YHIBEPCAIbHOMO BU3HAYEHHS IH(apKTY MiOkapAa He PO3IMsAakoTb OCOBMMBYX MIAXOMB  3anopissiuii

[0 NiKyBaHHS NaLieHTIB i3 HEKPO3OM Miokapaa, L0 acoLiioBaHMIA i3 TPaBMOLO. MeAMUHMIA KypHaA.

. . . . [ . . 2022. T. 24, Ne 4(133).
MeTa poboTu —Ha npuknagl cepli BUNaaKiB NOKa3aTh akTyalbHICTb I'IpOGJ'IEMVI TEPMIHOIOTII, 4IarHOCTUKM Ta NIKyBaHHA IH(bapKTy C. 489-496

Miokapga BHacnigok 601MoBoi TpaBMM.

1. M. AboBKiH, H. M. CupopoBa, A. . Kaamipuyk, A. A. CupopoBa, K. |. Tabakapb, M. |. MaHA3i

Y BCix HaBeAEHUX KIMiHIYHMX CMOCTEPEKEHHSX NaLlieHTaM MOMOAOrO Ta CepeaHbOro Biky BCTAHOBUIM AjarHo3 iHGhapkTy Miokapaa
BiZNOBIAHO A0 YeTBEPTOro yHIBEPCANbHOrO BU3HAYEHHS. Y BCiX LIMX BUNaAKax atepocknepoTUyHe YpaxeHHs KOPOHapHUX CyanH
He BUSIBUNK, [iarHOCTyBanm iHghapkT Miokapaa 2 Tvny y 38'a3Ky 3 FOCTPORO iLUeMiet Miokapaa BHACcRiAoK NiryBaHHS TpaBMOBaHOI
KOpOHapHoI apTepii (BMNazZok 1), nopyLleHb MIKpOLMPKYNALii B 30Hi 3abuTTs Miokapaa (BUnagok 2), Yepes ocobnneocTi pos-
BWTKY KOPOHAPHOI apTepii 3 iHTpaMypanbHUM PO3TalllyBaHHAM Ha (OOHI BUPaXEHOI CUMNATUKOTOHIT 3 CUHYCOBOK Taxikapaieto
(BMNapoK 3). Y 3B'A3KY 3 HASABHICTIO B YCiX NaLliEHTiB TpaBMU rPYLHOI KNITKM Ta cepus, LU0 nepeaye po3BUTKY HEKPO3y Miokapaa,
BWHWKAE MUTaHHSA NPO KodyBaHHS Takoi natonorii 3rigHo 3 MKX-10: pagLwe sk S00-T88 (yLUKOmKEHHS!, OTPYEHHS Ta AesKi iHLU
HaCniZKV 30BHILLHBOrO BNNMBY), a came S26 (NOLIKOMKEHHS cepLst), ane He sk 121 (rocTpuit iHdbapkT miokapaa) 3 poaginy 100-199
(3axBoptoBaHHs cucTemMm kpoBoobiry). Tak naTonoris, WO po3BMHYNacs B LMX NauieHTiB, Byae YiTko NoB’s3aHa 3 NepeHeceHoto
60i10BOI0 TPaBMOI, a NikyBaHHs! He Bynie 0bMexeHe YuHHUM B YkpaiHi YHidhikoBaH1M NPOTOKOINOM BEAEHHS MaLieHTIB i3 rocTpUM
KOPOHaPHUM CHHAPOMOM 3 NiAioMoM cermeHTa ST.

BucHoBkuM. HaBegeHi kniHiuHi BUNaaku 0BrpyHTOBYHOTL NnaHyBaHHs KIiHIYHWX AOCHIMKEHD | po3pobneHHs pekoMeHAaalLlii oo
BEAEHHS NaLiEHTIB i3 FOCTPUM YpaKeHHAM Miokapaa (B TOMY Yuchi 3 HEKPO3OM Miokapaa) y XBOpMX i3 TPaBMOHO CepLst Ta Kopo-
HapHWX apTepiii 3aneXHO Bi MexaHi3My PO3BUTKY YLUKOMKEHHS.
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Case report

Because of the war in Ukraine, we received a dramatic ex-
perience in treating combat injuries, which revealed the high
rate of secondary cardiovascular lesions among servicemen
with combat trauma. Such secondary cardiovascular pa-
thology is not a direct consequence of organ damage but
developed as a systemic response of the body to damage
due to the accompanying dysregulation of the neuroen-
docrine and autonomic systems [1]. At the same time,
there is not enough information in the literature regarding
the direct damage to the heart and coronary vessels asso-
ciated with combat chest trauma, there are no guidelines
for the management of acute coronary syndrome caused
by trauma, as well as for long-term follow-up and cardio-
vascular prophylaxis.

Clinical and epidemiological analysis of the nature of
combat injuries in 2014-2019 during the Anti-terrorist ope-
ration/Operation of the Joint Forces in the East of Ukraine
(based on data of 11,964 military personnel) showed that
chest injuries rank second after injuries to the limbs in
the structure of sanitary losses and account for 10.1 %.
Heart, pericardium and large vessels are involved in
10.0-15.0 % cases of penetrating chest injuries, which is
accompanied by high mortality (5.1-10.2 %) [2].

In real clinical practice, heart lesions associated with
combat chest injuries can not be encoded using existing
classifications in some cases. In ICD-10, injuries to the thorax
are encoded as S20-29. Section S26 (injury of heart) includes
injury of heart with hemopericardium (S26.0) and without
it (526.1), and injury of heart, unspecified with or without
hemopericardium (S26.9). Obviously, such a classification
does not contribute to the development of optimal strategies
for the management of patients with trauma of the heart and
coronary vessels. To assess the severity of heart damage,
the Abbreviated Injury Scale [3] as well as the Cardiac Injury
Organ Scale, proposed in the last century [4], used the clas-
sification of myocardial contusion, and blunt cardiac trauma
most fully reflects the possible heart damage [5]. This include
assessment depending on clinical manifestations, data of ad-
ditional methods of examination (electrocardiography (ECG),
echocardiography (echoCG), blood levels of myocardial
necrosis markers, scintigraphy, and radiography), and com-
plications. In the presence of myocardial infarction criteria,
clinicians experience difficulties in making a diagnosis, since
“myocardial infarction” in accordance with the current ICD-10
is an acute form of coronary heart disease, which dictates
the need to treat this condition using protocols for managing
acute coronary syndrome, associated with coronary artery
disease (as there are no others), which is not suitable for a
patient with myocardial necrosis related to trauma, including
combat one.

Aim
The aim of this publication was to demonstrate, using
the example of a case series, the relevance of the problem

of terminology, diagnosis, and treatment of myocardial
infarction caused by a combat injury.

Clinical case 1

On March 29, 2022, a 21-year-old serviceman, male,
received a penetrating gunshot wound to the left half of

ISSN 2306-4145  http://zmj.zsmu.edu.ua

the chest and left shoulder. He was taken to the nearest
medical institution in an extremely severe state within 1
hour after the injury, where a thoracotomy and suturing of
the wounds of the left lung, drainage of the left pleural cavity,
autotransfusion of blood from the pleural cavity (900 ml of
blood), and primary surgical treatment (PST) of the chest
and left shoulder wounds were performed as well as metal
osteosynthesis of the left humerus with an external fixation
device (EFD).

During the PST, it was revealed that the patient had
damage to the left anterior descending artery (LAD) in
the middle third. To stop the bleeding, the ligation of
the damaged vessel was performed; due to the opera-
tional situation on the battlefield, the patient was taken to
the National M. Amosov Institute of Cardio-Vascular Sur-
gery Affiliated to National Academy of Medical Sciences of
Ukraine only the next day.

During a consultation on March 30 at 15:35 (20 hours
after the injury), specialists diagnosed using current myocar-
dial infarction criteria Q-myocardial infarction in the region
of the anterior-septal-apical-lateral wall of the left ventricle
(LV) as a consequence of traumatic damage to the middle
third of the LAD.

At 16:00 on the same day, coronary angiography was
performed. The coronary conductor was introduced through
the right radial artery. It was impossible to separate the liga-
ture of the LAD during staged angioplasty, there were signs
of perforation in the ligature zone in the form of myocardial
staining without an obvious jet of contrast extravasation
(classification type Il [6]). Thus, aortocoronary beating heart
bypass surgery was performed at 17:00 (CABG) after lon-
gitudinal median sternotomy under combined endotracheal
anesthesia. The great saphenous vein of the left thigh was
used as a shunt (autovenous graft).

Control computed tomography (CT angiography)
of the coronary vessels a week after CABG revealed a
septoapical LV aneurysm with the presence of 2 thrombi
8 x 4 mm and 11 x 8 mm in size. No evidence of coronary
artery narrowing was found: CAD-RADS score (Coronary
Artery Disease — Reporting and Data System) 0 (no ste-
nosis)/G (autovenous graft placed). Hypoperfusion of all
apical segments as well as anteroseptal and anterior LV
segments of mid-cavity section persisted.

In this case, the alertness in terms of the development
of myocardial necrosis was explained by the known fact of
LAD ligation with the aim to avoid dangerous bleeding after
its damage in consequence of the combat trauma. The situa-
tion was significantly complicated by the presence of severe
posthemorrhagic anemia (hemoglobin level at admission
was 70 g/L, at discharge — 95 g/L, red blood cell count was
was 2.1and 2.9 x 10'?/L, respectively). Other possible signs
of myocardial necrosis were secondary and non-specific,
and could be disguised as the symptoms associated with
the combat injury and/or its treatment:

— typical anginal pain was absent, but patient received
analgesics, including narcotic ones, due to the presence of
a severe concomitant combat injury;

—anincrease in the blood levels of myocardial necrosis
biomarkers reflected the cytolysis of various tissue cells; it
was expectable for such clinical condition with extensive
trauma to the soft tissues of the chest and shoulder and
reflected not only myocardial damage.

Zaporozhye medical journal. Volume 24. No. 4, July — August 2022
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Fig. 1. Data of instrumental
examinations of the patient
(case 1).

A: ECG on day 16 after
LAD ligation (Medical Heart
Screen 112D, Innomed,
Hungary).

B: EchoCG on day 15 after
LAD ligation (EPIQ 5G,
Philips Ultrasound Inc., USA)
Image of the LV in 2D mode,
LV aneurysm is located
septoapically, the dotted line
marks the parietal thrombus.

C: 2D speckle tracking
echocardiography (EPIQ
5G, Philips Ultrasound Inc.,
USA), the bull's eye plot
shows the regional value of
circumferential strain for 17
segments demonstrating
obvious signs of septoapical
LV dyskinesis and proving
the presence of aneurism in
this site.

ST segment elevation remained in leads V,, (QS
graphics) on the ECG on the 16" day after LAD ligation,
typical for a septoapical LV aneurysm (Fig. 1), the presence
of which was confirmed by the results of CT and echoCG.

After 2 weeks, the patient was discharged with
recommendations for the treatment of heart failure
(LV ejection fraction (EF) before discharge was 47 %),
follow-up by a cardiologist, antithrombotic/antiplatelet
therapy as well as rehabilitation programs associated
with the combined injury.

Clinical case 2

Another mechanism for the development of myocardial
necrosis occurred in our next 49-year-old patient, male,
who received a gunshot blind shrapnel penetrating wound
to the right half of the chest on March 13, 2022. The patient
was hospitalized to the nearest regional hospital, and then
transferred to a military hospital, where he underwent PST of
wounds, anterior right thoracotomy, suturing of the wounds
of the right lung, drainage of the right pleural cavity. He re-
ceived anesthesia with narcotic analgesics and transfusion
of erythrocyte mass as a part of comprehensive treatment

3anopisbkuint MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p.

of his severe injury and posthemorrhagic anemia (hemoglo-
bin level — 95 g/L, red blood cells — 3.1 x 10%2/L). After his
clinical condition stabilization, the patient was transferred
to a specialized stage of medical care — to the Clinic of
Thoracic Surgery of the National Military Medical Clinical
Center “Main Military Clinical Hospital” (NMMCC “MMCH”)
on April 5, 2022.

ECG registration revealed signs of myocardial necrosis
(Fig. 2) in the form of a pathological Q wave in leads IIl and
aVF (Qr graphics) and subendocardial ischemia in both
apex and lateral wall of LV (presence of negative T waves
inleads V, ).

EchoCG showed the presence of dyskinesia of the mid
inferior LV segment, hypokinesis of the apex and mid septal
segments together with slightly increased density of myo-
cardium in several LV segments (Fig. 2). LV contractility
was not reduced (LV EF 51 %).

The results of coronary angiography performed on
April 8, 2022 (the right radial artery was punctured, the left
and right coronary arteries were selectively catheterized)
showed no obstructive changes (CAD-RADS score 0).

The patient was diagnosed with mine-explosive injury
(03/13/2022), gunshot blind shrapnel penetrating wound
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Fig. 2. Data of instrumental
examinations of the patient
(case 2).

A: ECG after three weeks
from combat trauma
(Medical Heart Screen 112D,
Innomed, Hungary).

B: Doppler-echoCG after
three weeks from combat
trauma (EPIQ 5G, Philips
Ultrasound Inc., USA).
2D mode image of LV
demonstrates mitral valve
regurgitation and increased
density of the basal
anterolateral, basal & mid
inferoseptal segments of
myocardium.

C: 2D speckle tracking
echocardiography (EPIQ
5G, Philips Ultrasound Inc.,
USA), the bull’'s eye plot
shows the regional value
of longitudinal strain for 17
segments demonstrating
hypokinesis with the basal
anteroseptal, inferior and
inferolateral segments being
most affected.

Fig. 3. ECG data of

the patient (case 3)

5 months after combat injury,
2 months after anginal pain
episode (Medical Heart
Screen 112D, Innomed,
Hungary).



(03/13/2022) of the right half of the chest with damage to
the right lung, right-sided post-traumatic hemopneumotho-
rax. Heart injury (03/13/2022): heart contusion with signs
of myocardial necrosis — inferolateral LV Q-myocardial
infarction according to ECG data. Coronary angiography
04/08/2022: CAD-RADS 0. Heart failure | stage with pre-
served LV systolic function (LV EF 51 %). Gunshot fracture
of the right shoulder blade. PST of wounds of the right lung,
drainage of the right pleural cavity (03/13/2022). Moderate
posthemorrhagic anemia.

In this case, heart damage in the form of myocar-
dial necrosis could be attributed to a severe degree of
myocardial contusion according to the B. M. RuDusky
classification as a result of myocardial tissue crushing and
pathomorphological changes including foci of relaxation and
dissociation of muscle fibers, intramural hemorrhages and
microcirculation disorders with erythrocyte aggregation [7].
It was those changes that could cause the development of
severe myocardial ischemia with the development of type
2 myocardial infarction.

Clinical case 3

The following clinical case demonstrates another one variant
of the development of type 2 myocardial infarction after a
combat injury.

A 36-year-old patient, male, was admitted to
the NMMCC “MMCH?” for examination before the military
medical commission for recognition of fitness for military
service in October 2017.

On June 3, 2017, this patient received a mine injury,
a ruptured fragmentary wound to the right shoulder with
fractures and damage to the right brachial artery, and a
gunshot wound to the left forearm while participating in
hostilities in the Anti-terrorist operation zone in eastern
Ukraine. He underwent PST of wounds, autovenous pros-
thesis of the right humeral artery, EFD of the right humerus
was placed, fasciotomy of the muscular-fascial sheaths of
the right forearm was performed.

Immersion metal osteosynthesis of the right humerus
with bone autoplasty as well as plasticity of the median
nerve and soft tissue defect of the right shoulder was per-
formed on August 28, 2017 at the military hospital in Ulm
(Germany).

Examination at the NMMCC “MMCH” showed signs
of myocardial necrosis in the region of the inferior LV wall
(ECG Qr graphics in leads Il and aVF), aneurysm signs in
leads V, , (Fig. 3).

According to echoCG data, there was LV and left atri-
um dilatation, akinesis of the apex and apical segments of
the interventricular septum, increased myocardial trabe-
cularity with thrombotic layers in the region of the LV apex.

When clarifying the anamnesis, it was found that on
the next day after surgery during treatment in Ulm, the pa-
tient had an episode of prolonged anginal pain, which
was accompanied by general weakness and cold sweat.
Shortness of breath appeared and persisted in the future
during physical exertion (going up to the 3—4" floor). Me-
dical records which were given to the patient in Germany
at discharge were lost.

Electrocardiographic and echoCG changes became
a reason to refer the patient for a consultation to the Na-
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tional Scientific Center “Institute of Cardiology named after
M. D. Strazhesko”, where coronary angiography revealed an
intramural course (IC) in the region of the middle and distal
third of the LAD with systolic compression up to 30-50 %.

In this case, it was likely that the causes of myocardial
necrosis without atherosclerotic coronary artery disease
were the presence of LAD anatomical feature in the region
of the middle and distal third with systolic compression up
to 50 % and sinus tachycardia (according to ECG Holter
monitoring — sinus tachycardia with an average heart
rate of 95 beats per 1 min, mean heart rate at the active
period — 100 beats per 1 min, maximum heart rate during
the day — 145 beats per 1 min), indicating a pronounced
predominance of the sympathetic nervous system tone. Al-
though the symptoms of ischemia are relatively rare for such
condition as IC, severe sympathicotonia with tachycardia,
increased physical activity, and LV hypertrophy may result
in myocardial infarction in patients with this abnormality [8].

Discussion

In all 3 clinical cases presented, young and middle-aged
patients were diagnosed with myocardial infarction in ac-
cordance with the Fourth Universal Definition. In all these
cases, there was no atherosclerotic lesion of the coronary
vessels, and a type 2 myocardial infarction was assumed
due to acute myocardial ischemia associated with: ligation
of the coronary artery and severe anemia (case 1); micro-
circulation disorders in the area of myocardial contusion
and moderate anemia (case 2): LAD IC and severe sympa-
thicotonia with tachycardia (case 3). So, all these patients
had signs of myocardial necrosis after combat trauma of
the chest and heart, and therefore the question arose of
the preference for encoding such conditions through ICD-
10 as S26 (injury of heart), or, in some situations, as S25
(injury of blood vessels of thorax). In this way, the deve-
loped pathology will be clearly associated with the combat
trauma, and treatment of such patients will not be tied to
the current Unified Protocol for the Management of Patients
with ST-segment Elevation Acute Coronary Syndrome [9].
The current recommendations of the European Society
of Cardiology [10] after the adoption of the 4" Universal
Definition of Myocardial Infarction have not been revised
and do not consider special approaches to the treatment
of patients with myocardial necrosis related to type 2 myo-
cardial infarction. In the presented cases, the application of
the recommendations regarding, for example, use of statins,
does not seem appropriate.

In the first two cases, clinicians had questions related to
the management of the patient, starting from the diagnosis
(is that possible to diagnose the myocardial infarction with-
out CAD?) and ending with recommendations at discharge
(according to the recommendations for acute coronary
syndromes, statins and aspirin should be prescribed).
Special considerations were applied to diagnosis since
in these cases clinicians were more oriented to the ECG
data, clinical symptoms and signs. The main criterion for
myocardial infarction — an increase in the blood levels of
troponins —in these cases could be affected by a combined
injury with significant damage to various tissues and organs,
including the lung. So, it is known that acute myocardial
injury is relatively common in COVID-19, especially in case
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of its severe course, but the diagnostic role of troponins
in confirming myocardial necrosis is considered less con-
vincing in conditions of massive lung injury, cytokine storm
and expression of angiotensin-converting enzyme 2 as a
consequence of SARS-CoV-2 infection [11,12]. The position
of the European Society of Cardiology in this regard is that
an increase in the blood levels of troponins both slight (2-3
times the upper limit of normal) and more significant (more
than 5 times the upper limit of normal) in the absence of
other signs of myocardial ischemia does not require initia-
tion of interventions for the treatment of type 1 myocardial
infarction and, most likely, is associated with acute injury/
stress as a result of the underlying disease [12].

In the third clinical case, myocardial damage was
associated with the anatomical features of the coronary
artery course. According to the literature, coronary artery
IC (tunneled coronary artery, diving coronary artery) is
the passage of the coronary artery in the myocardium
under the “myocardial bridge”, is a fairly common variant
of the coronary artery passage. Information regarding
the prevalence of coronary artery IC in the population differs
significantly, although these differences are more likely
related to the method of its diagnosis. It can be detected
by coronary angiography in 2-6 %, by CT angiography —in
19.0-22.5 %, by intravascular ultrasound — in 23 % of pa-
tients [13—16). According to autopsy data, IC of the coronary
artery is found in 33—42 % of cases [13,17].

IC was considered as a benign deviation in the coro-
nary artery development, which is usually asymptomatic.
In a study with 334 participants, there was not found any
relationship between coronary artery IC and the risk of
cardiovascular death or myocardial infarction [18]. This was
explained by the fact that about 85 % of the coronary blood
flow occurs during diastole, thus, the loss of 15 % during
systolic compression of the coronary artery was considered
not so significant [18]. Later studies showed the variability
of this proportion depending on the depth of the tunnel
fragment, its length, the tone of the autonomic nervous
system (high sympathetic tone results in an increase in
heart rate, decrease in the time of diastolic perfusion, and
slowdown in relaxation after contraction) [19,20]. Recently,
the relationship between IC and the atherosclerotic process
of the coronary artery has been actively studied. A number
of factors have been proven to influence atherogenesis
in the coronary artery in the presence of IC: the age of a
patient, comorbid conditions resulting in the appearance of
ischemia symptoms in previously asymptomatic patients
(the location of the plaque proximal to the myocardial
bridge, the presence of LV diastolic dysfunction, endothelial
dysfunction, coronary vasospasm, and the state of the mi-
crovasculature) [21].

This series of cases demonstrates that clinical condi-
tions of injured combatants are mostly unique and require
special approach and understanding of the mechanism of
myocardial damage development. Clinicians experience
some issues related to diagnosis definitions and treatment of
such patients, since itis obvious that Recommendations for
the management of patients with acute coronary syndrome
with/without ST segment elevation are not applicable in
these situations.

One of the first studies assessing the possibility of de-
veloping heart damage in injured with blunt chest trauma,
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based on data from 280 patients, concluded that myocardial
contusion occurred in 13 % of cases with blunt chest trauma
[22]. According to the results of this study conducted before
implementation of troponins for the diagnosis of myocardial
infarction, the most useful data for detecting myocardial
contusion were ECG data and monitoring of the activity of
the creatine phosphokinase MB-fraction (every 8 hours for
48 hours), whereas X-ray and CT did not provide meaningful
information about myocardial contusion, but showed other
chest injuries [22].

An analysis of the results of a 10-year retrospective co-
hort study showed [23] that the best diagnostic approaches
to identify patients with myocardial contusion after blunt
chest trauma were ECG and blood levels of myocardial
necrosis biomarkers (the sensitivity of the methods was
59 % for troponin T, 77 % — for high-sensitive troponin;
the specificity of the methods was 63 % for MB-fraction
of creatine phosphokinase and 100 % — for troponin T).
In this study, chest X-ray, chest CT, ECG, and echoCG
had significantly lower sensitivity. These authors also
conducted a systematic review of 28 studies (7242
patients, of whom 14.5 % had myocardial contusion),
the results of which were broadly consistent with previous
data [23].

It is surprising that even in recent publications
(2020-2021), such simple diagnostic methods as ECG and
myocardial necrosis biomarkers are offered as methods for
diagnosing myocardial contusions. Non-invasive imaging
methods that can be used in the diagnosis of myocardial
injury/infarction (echoCG, scintigraphy, CT, magnetic reso-
nance imaging, etc.) allow the detection of local defects
in contractility and non-viable myocardial zones and can
confirm an acutely developed condition only in the pres-
ence of increased blood levels of myocardial necrosis
biomarkers [24,25], since impaired local myocardial con-
tractility may be associated with other, even non-cardiac,
causes.

Based on the presented here cases and our previous
scientific works [1,26], we can assume that the following
circumstances should be considered when managing
patients with combat trauma and acute heart damage,
including myocardial necrosis:

1. Analgesic therapy, which can disguise the anginal
pain clinic;

2. Worsening of myocardial ischemia in the presence
of anemia;

3. Critical interpretation of increased troponin levels;

4. The possibility of clinical manifestation of the coro-
nary artery anatomical features like IC in previously healthy
young people.

Previously, we also showed that it is necessary to pay
close attention to the assessment of the QT-interval dura-
tion on the ECG due to the use of certain antibiotics and
antipsychotics in patients with combat injury [26].

Conclusions

1. The described clinical cases demonstrate various
mechanisms of myocardial necrosis developmentin injured
with combat chest trauma and substantiate the need for an
individual approach to such patients, both in terms of making
a diagnosis and management tactics.
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2. The obtained information substantiates the need
for further study on the problem of acute heart injury in
patients with combat chest trauma and the development
of recommendations for their management, depending on
the mechanism of myocardial injury.

Prospects for further research. The presented cli-
nical cases substantiate the planning of clinical trials and
the development of recommendations for the management
of patients with acute myocardial injury (including myo-
cardial necrosis) in patients with trauma to the heart and
coronary arteries, depending on the mechanism of damage
development.
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