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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. Kunis

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuMX; 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 0 iHBaNiaM3aLii NaLieHTIB | 3MEHLIEHHS TPUMBANOCTI XUTTS (ONOCEpeKOBaHO Yepes iHCYNbTK).
MepaunkameHTO3Ha Tepanis nepeaecepaHnX TaxiapuTMin 3MEHLLYE CUMMTOMU, ane NOBHICTIO HE PO3B'A3Ye NUTaHHS NikyBaHHS
uiei natonorii. ToMy akTyanbHiLUMM CTa€ XipypriyHe nikyBaHHs — kaTeTepHi abnsuii; oaHielo 3 Takux METOAMK € abnAwis 3 BUKO-
PUCTaHHSIM pagiovacToTHOI eHeprii. Knio4oBi napamMeTpu pagio4acToTHIUX KaTeTepHWUX abnsiLii — eHepris, Lo AOCTaBNSETLCSA 40
eHaoKapaa, Ta Yac JOoCTaBneHHs Liei eHeprii. 3a TpaguLIiiHOI METOAMKOI, BUKOPUCTOBYIOTb eHeprito 30 BT npotsirom 30 ¢ B
OfHiN Touwi. Lis meToauka mae Hegonik — 3a 30 C enekTpos Moxe 3MiLLyBaTUCS, 11 annikawilo eHeprii JOBOAUTLCS NOBTOPHOBATY.
Y 38's13ky 3 NPo6NEMOI0 BUCOKOT iIMOBIPHOCTI 3MiLLEHHS eneKkTpoaa 3anponoHyBany HOBY CTPATErito — CKOPOYEHHs Yacy annikawii
BHACIifoK 36inbLUEHHsI EHEpril.

MeTa po6oTu — BU3HaunTK edpekTmBHICTb NpoTokony High Power Short Duration.

Marepianu Ta meTogu. 3aificHUNN PETPOCMEKTUBHMIA aHania pesynsTatiB XipypriYHoro nikyBaHHs dibpunsuii nepeacepab 3a
[0MOMOrOK PafiovacToTHOI kaTeTepHoi abnsii — i3onsuii nereHeByx BeH. MaLlieHTiB NoginMmm Ha 2 rpyni 3anexHo Big napame-
TpiB BUKOPWCTaHOI pazioHacToTHOI eHeprii. B rpyni 1 abnsiito 3ailicHnm 3a LONoMOrot 3poLLyBaHoro abnsiuiiHoro enekTpoaa 3
eHeprieto 30 Br i TpusanicTio annikawii 30 ¢; y rpyni 2 — 3a 4ONOMOrot0 3poLUyBaHoro enexktpoaa 3 exeprieto 70 BT i TpusanicTio
annikauii 5 c. Abnsuii 3aincHMNK nig KOHTPONeM peHTreHorpadii Ta CMCTEMM enekTPOaHaTOMIYHOTO kapTyBaHHs. Kputepismm
e(heKTMBHOCTi BBaXar NOBHY eNeKTPUYHY i30MsLIit0 YOTMPLOX NEreHeBIX BeH i3 NiATBEPAXEHHM GIIoKy BXOAY Ta BUXOAY.

Pesyniktatu. [OpiBHIOYM TPYNKM 3a NOKa3HUKaMK KirlbkocTi HeODXigHUX LMKniB annikauii nig vac npoueaypw, HeobxigHoi ans
LOCATHEHHS KIIHIYHOTO edbekTy, Ta TepMiHy OYiKyBaHHS peLaunBy, BUSIBUMK: B YCiX NO3MLISX eNeKTpoaa B rpyni 2 KinbkicTb anni-
Kawin i TepMiH odikyBaHHS peunamnsy 6ynn MeHWMK. CKOPOYEHHS TPMBAOCTI i30MsLii NereHeBMX BEH, KiNbKOCTI peLyanBiB i
nepesanycky KOHTPOMBHOTO Yacy, a TaKoX 3MEHLLEHHS BUTPAT Yacy Ha HeOOXiaHICTb MOBTOPHOI NOBYA0BM enekTpoaHaTOMIYHOI
KapTu CNpUsiNv iCTOTHOMY CKOPOYEHHIO TPVBASIOCTi BlaCHe NpoLieaypy pagiovactoTHoi abnsii.

BucHoBKM. BykoprcTaHHs HOBOTO MPOTOKONY € €PEKTUBHILLMM, AAE 3MOTY OCSITU KpUTEPIi YCMILUHOCTI WBMALLE, HiX TpaauLiiHa
meToauka. KinbkiCTb ycknagHeHb npouesypy NOPIBHSHO 3 MOKa3HWKOM MiCAs 3aCTOCYBaHHS TpaguLiiHOI METOAWKM 3icTaBHa. Y
pasi 3aCToCyBaHHs NPOTOKOMNy abnsLii 3 BULLOIO eHeprieto 3adpikcyBany MeHLLY YacToTy BUHUKHEHHs pibpunsuii 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.
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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
() — HaMnoWwwMpeHilLa cynpaBeHTPUKyNsSipHa TaxiapuT-
misi. 3a poapaxyHkoBumu gaHumu, B 2050 poui B CLUA
ouikytoTb 6-12 MnH nauieHTis i3 1, a B €Bponi fo 2060
POKy OMiKyHOTb 36inbLUEHHS KiNbKOCTi XBOpKX A0 17,9 MITH.
Ol — OCHOBHUI (haKTOP PUNKY BUHWUKHEHHS iLLEMIYHO-
r0 iHCYNbTY, CTAHOBWUTb CYTTEBY €KOHOMIYHY 3arpo3y B
3B'A3KY 3i 3HAYHOK 3aXBOPIOBAHICTIO, iHBanigu3aLielo Ta
cmepTHicTio [1]. 3a pesynbratamm okpeMux AOCHigKeHb,
npobnema I cTaHOBUTbL EMiAEMIYHNIA piBEHb 3arpo3u
[2,4].

JlikysaHHs Ol nepenbavae ABi piBHOMpaBHi cTparte-
ril — KOHTPOMb YaCTOTW CEPLEBUX CKOPOYEHb | KOHTPOMb
putmy. CTpaTerito KOHTPOMIO YacTOTK 3aCTOCOBYHOTb Y
rOCTPUX CUTYaLisiX, ane B iCTOTHOI KiNbKOCTi MauieHTiB
Yy CBITi BUKOPWUCTOBYIOTb CTPATEril0 KOHTPOMO YacToTu
npoTsroM TpuBasnoro yacy [5]. CTparterisi KOHTPOMO puT-
My — BinbLu cpisionoriyHa, ii 34iICHIOTL 32 AONOMOrO
Mea1KaMeHTO3HOrO Ta XipyprivHOro nikyBaHHs. MoX1BoCTi
MeVKaMEHTO3HOTO NiKyBaHHS OOMEXKeEHI, LLO 3yMOBMEHO
nporpecyBaHHAM CxunbHOCTi A0 P11 nobivHrMuM echexTamm
TpUBanoi aHT1apuTMiYHoI Tepanii. Tomy Bce YacTilue ans
KOHTPOIMIO PUTMY BUKOPWUCTOBYKOTb XipYPridHi METOAMKM
nikyBaHHs OI1 — kaTeTepHi abnsuji [6,7].

OpvH 3 NepcnekTBHYX METOAIB — pagiodacToTHa abns-
uist (PYA), nig yac skoi ans BNnmBy Ha cybeTpat aputmii
BWKOPUCTOBYIOTb PaAioqacToTHy eHeprito. OCHOBHI napame-
TpW, SIKi MOXHa 3MiHIOBATY Nifl Yac pasio4acToTHOI abnsiuii,
— MOTYXHICTb, TPUBANICTb anrikavji Ta TemnepaTypHuiA NimiT
[8,9]. MeHLwa noTy:kHicTb 3yMOBIIOE HEODXiAHICTb TPUBAri-
LUOT annikawi; iHKonm Lie He 1ae 3MOTU I0CSITU yenixXy Yepes
3MiLLEHHs abnsLHOTO KaTeTepa Npu CKOPOYEHHSIX CepLs,
JnXanbHuX pyxax, 6onboBKX peakLisix TOLO.

OcTaHHiM Yacom y haxoBiit niTepatypi 3'ABNSETLCA
Bce GinbLLe NoBigoMMeHb NPO HOBY METOAVKY BUKOPUCTaH-
HS1 KOPOTKOTPMBAMNOro BNAMBY BUCOKOMOTYXXHOI pagiodac-
ToTHOI (PY) eHeprii — High Power Short Duration (HPSD)
[9,10]. 36inblEHHS NOTYXKHOCTI Ta 3MEHLUEHHS Yacy
annikauii BBaxatoTb e(DEKTUBHUM CNOCOOOM HaHECEHHS
YpaxeHHs 3a KOpOTLUKiA Yac. Puankom (HeLonikom) Lboro
nigxogy € NOPIBHAHO HEBeNKa MubuHa ypaxeHHs Miokap-
[a 7 iMOBIpHICTb BUHWKHEHHS peLmavBY B enikapaianbHuX
Wapax Miokapga. B HaykoBin nitepaTypi NponoHyTh
Kinbka BapiaHTiB 36iMbLLEHHS eHeprii Ta 3MEHLLEHHS Yacy
annikauii [9,10].

BigkpuTum 3anuLIarTbCs MUTAHHS LWOAO ONTUMAarb-
HOi kombiHauii napameTpis PYA, obmexeHoro focsigy
TPMBAroro CrnoCTEPEXEHHS Ta MOPIBHAHHA METOAMKN 3
TpaguuiiHoro PYA, 1wo6 cTeepmxyBaTi npo Ge3neyHicTb,
eeKTVUBHICTb | MPaKTUYHY LiHHICTb Y KMiHIYHIA NpakTULi
[9,10].

Merta poboTu

BusHauntu edbektnBHicTb npotokony High Power Short
Duration.
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[ns pocsrHeHHs MeTy NopiBHIOBaNM epekTUBHICTb i 6e3-
neyHicTb npotokony HPSD i3 TpaauuiiHO MeTOAMKO0
pagiovacToTHoi abnsuii.

MpoaHanisyBanu pe3ynsraTi nikyBaHHs 44 nocnigos-
HUX NaLjeHTiB, SKUM 3hiicHunn 44 npouenypu pagioyac-
TOTHOI TOYKOBOI KaTeTepHoi isonsLii nereHesux BeH (I11B)
3 MpuBOAY NapokcnamansHoi opmm G 3a LOMOMOrok Ke-
pOBaHOro KaTeTepa 3 oxonomkeHHsM y [1Y «HauioHansbHuin
IHCTUTYT CepLEeBO-CyaMHHOI Xipyprii imeri M. M. AMocosa»
HaujioHanbHoi akagemii MeguyHux Hayk YkpaiHu 3 KBiTHS
2013 po 6epesHs 2020 poky. IJ1B BrKoHanu nig KOHTponem
PEHTreHoCKoNii 3a fonomoroto aHriorpada Innova 520
(General Electric, CLLA). EnektpoaHaToMi4He kapTyBaHHs
nisoro nepeacepas (/M) 3gincHMnmM 3a ZOMOMOTOH0 CUCTEMI
Hagirauii NavX Ensite Precision (St. Jude Medical, CLLA).
[nsa PYA BukopucToByBanu 3poLUyBaHi abnaLinHi katetepu
FlexAbility (St. Jude Medical, CLLA).

3anexHo Big METOAMKM 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, 3a Heo6XigHOCTI BUKOHYBanu fOAATKOBI annikavji.

pynu cnocTepekeHHs He Manu CTAaTUCTUYHO 3HaYYLLIMX
po36iXHOCTEN 3a BiKOM, CTaTTHO NaLjeHTiB, (hopMoto Ta
TpUBArICTIO 3aXBOPIOBaHHS. Y BCix naujeHTiB byna Tunosa
aHaToMis nereHeBuX BeH (4 NereHeBi BEHU BNagaloTb
OKpeMo B iBe nepeacepas).

CTaTuCTUYHe OnpaLuoBaHHS AaHUX 34INCHUIM Ha
nepcoHanbHOMy KOMM'KOTEpi 3 OnepaLifiHOK CUCTEMOH
Microsoft Windows XP, Bukopuctanu TabnuyHui npoue-
cop Microsoft Excel. TekcToBe i rpachiuHe ocopmMneHHst
pesynbTatis 4OCTiMKEHHS 34ICHIINM 3a OMOMOTOI0 NakeTa
nporpam Microsoft Office 2004.

Pe3yabTati

Y rpyni 1 nocnifoBHO 3AiiCHUNM KaTeTepHy abnsALito NniBoi
BepxHboi [1B, gani — nieoi HWkHLOI J1B, NpaBoi BepXHLOI
JIB, 3aBepLuyBanu isonsuieto HkHL0iI Npasoi J1B. 3arans-
Ha xapakTtepuctuka IJ1B y nauieHTis rpynu 1 HaBegeHa B
mabnuui 1.

Y BCiX navjeHTiB rpynu 1 AOCArHYTO eNeKTPUYHY i30ns-
Lito BCix Yotupbox J1B. 3aranbHa TpueanicTb npoueaypu
INB (Big xipypriuHoro goctyny go JlM i o BunyveHHs
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
crBopunu 1,8 enekTpoaHaToMiYHNX KapTw, LU0 3yMOBNEHO
3MiLLeHHSM pedbepeHTHOro enekTpoda B npoueci PYA.
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Ta6nuus 1. CepeaHi Benuunuy npouenypu katetepHoi IN1B y rpyni 1 (n = 21)

Moka3Huk, oguHULi BVIMIpIOBaHHﬂ NliBa BepPXHA fnereHeBa BeHa JliBa HWXHSA nereHeBa BeHa I'Ipasa BEepPXHA nereHeBa BeHa I'IpaBa HWXHA nereHeBa BeHa

TpuBanicTb npoLeaypu, X8 31£10 52+10 3511 45+ 17
KinbkicTb LmkniB annikavii, pasu 22+10 26+11 24+0,8 28+12
TepMiH ovikyBaHHs! peLavBy, XB 64 +15 58+ 12 52 +17 5022

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

nOKaSHVIK oAuHuML BVIMIpIOBaHHSI NiBa BepXHA 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 41413 38+14

Ta6nuus 3. CtatucTyHa 3HavyLWLiCTb Po3biKHOCTEN Mix rpynamm 1 i 2 3a t-kputepiem CTbiofeHTa (p)

Moka3HuK, OAUHUL BUMIpIOBaHHSA TliBa BepxHs nereHeBa BeHa TliBa HUXHSA nereHeBa BeHa MpaBa BepxHsa nereHeBa BeHa | [paBa HWXHA nereHeBa BeHa

TpuBanicTb npoueaypu, X8 0,0001
KinbKicTb peLuanBsis NpoBeAeHHs 0,0645
nig, yac npovieaypu, pasu

TepMiH 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
nepvkapgianbHOro BUNOTY 3aBToBLLUKY A0 0,7 cM MO 3aHin
CTiHUi ©e3 03Hak TammoHagw cepusl, Lo He notpebyeas
XipypriuHoi kopekuii. B ogHoro nauieHta Ha apyry noby
nicna npoueaypuy AiarHocTyBanu TPaH3WUTOPHY iLeMiYHY
araky, Lo MUHyma Micnst KOHCEepBaTVUBHOI Tepanii.

Y BigaaneHoMy nepiofi TpbOM NavjieHTam 3giicHUIN
nosTOpHY npouenypy PYA 3 npusoay peunausy Or1. Mig
yac NOBTOPHYX NPOLIEAYp B OAHOTO NaLlieHTa BUSIBUNM pe-
LMaVB NPOBEAEHHS B NiBii BepxHint J1B, y apyroro — B nisin
BEpXHili i npagiit BepxHiit 1B, y TpeTboro — 060ox nisux J1B.

Y rpyni 2 nocnigosHicTe PYA Taka cama, ik i B naLlieHTiB
rpynu 1. 3aranbHa xapaktepuctuka PHA y nauieHTis rpynu
2 HaBefieHa B mabnuuj 2.

EnekTpuyHa i3onsuis nereHeBnx BEH JOCATHYTA B YCiX
nawieHTiB rpynu 2. 3aranbHa TpuBanicTb abnsLii nereHeBmx
BeH ctaHoBwna 110 X8, cepeHs TPUBAMICTb PEHTTEHIBCLKO-
ro BUNpOMiHtoBaHHs — 25 + 11 x8, DAP — 132 £ 38 Gy.cm?.
CepepHs KinNbKiCTb enekTpoaHaTOMIYHNX KapT, L0 CTBOPEHI
Ha 04Hy npoLeaypy, cTaHosuna 1,3.

lNepvkapaianbHWii BUNIT 3apeecTpyBany B OQHOTO
nauieHTa, 6e3 03Hak TamnoHaau. 3a BigOaneHuin nepiog
crocTepexeHHs giarHoctysanu 2 peuuaunsy OI1: B ogHoro
naLieHTa peLmaB NoB'a3aHuii i3 BIZHOBMNEHHSIM NPoOBeaEeH-
Hs1 3 NpaBOi BEPXHbOI J1B, B iHLWOrO — 3 NiBOi BEpPXHbLOI Ta
npaBoi BepxHboi J1B.

06roBopeHHsA

Y pesynbrati aHanisy nokasnukis If1B Ta ii pesyneraris
BUSIBUNW: TPUBAMICTb MpoLefypy B CMOCTEPEKEHHSX
(n =44) cTaHoBuWna HaBkox0 NiBoi BepxHb0i J1IB 17,8 £ 13,6
XB, NiBOI HWXHBLOI J1B — 17,9 + 14,2 xB, NpaBOi BEPXHLOI
JIB—19,9 + 15,3 xB, npaBoi HWxHbLOI J1B — 24,9 + 21,1 xB.
BcraHoBneHa posbixHicTb 3a TpueanicTio I11B, iMoBipHO,
MOB’si3aHa 3 Pi3HOH CKMaAHICTIO NO3MLI0BaHHS ENEKTPOLIB
npw pisHin aHatomii rupn nereHesux aptepint (J1A). g yac
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nopieHsHHS TpueanocTi INIBy rpynax 1 (n=21)i2 (n =23)
BUSIBUNW Ty CaMy TEHAEHLiH0 LLOAO 3MiH TpUBanocTi B pis-
HWX aHaTOMIYHWX nosuuisx (mab. 1, 2). BctaHosunm cta-
TUCTWUYHO 3HAYYLLY PIHULIEO MiX rpynami COCTEPEXEHHS!
(mabn. 3) y koxHii no3uuii enektpoga Haekoro rvpn J1A.

[MopiBHIOKOYM rpynK 3@ NMOKA3HUKOM KinbKOCTi Heobxia-
HWX LMKNIB annikauii nig yac npoueaypu, Lo HeobxigHa
AN BOCATHEHHS KIIHIYHOTO eheKTY, Ta TEPMiHY OMiKyBaHHS
peunavBy B yCiX NO3NLIISIX eNeKTpoaa, BCTAHOBUIH: Y rpyni
2 KiNbKICTb annikaLliv i TepMiH O4iKyBaHHS peLManBY MEHLLI.
CraTCTYHa 3HaYyLLiCTb PO30iXKHOCTEN y3ararnbHeHa B
mabnuui 3. IMoBipHO, Lie Moxe OyTy NOB’A3aHO 3 BUKOPUC-
TaHHsAM BUCOKOi eHeprii PYA.

Mig yac po6otn BUABKMAK, LWO YacToTa HeobXigHOMo
NOBTOPEHHS! LmkniB PYA HaBkono ripn BeH He oaHopigHa
Ta GinbLu xapakTepHa Ans npaeoi HKHbOI J1IB. Moxnugo,
Lie 3yMOBMEHO 0COONMBOCTSIMU KOHTaKTYy enekTpoda 3
eHpoKapaoM ii rupna.

MeHLua vacTota HeobxigHOCTI MOBTOPHOI No6ya0BM
€neKkTPOaHaTOMIYHOI KapTW BHACMiZOK 3MiLLeHHs pede-
PEHTHWX eNeKTPOAIB Nig Yac AMXaHHSA 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-
YeHHsIM Yacy annikauii nokasaHa i B iHLUMX AOCTIMKEHHSX
npw BUKOpUCTaHHI eHeprii noHag 50 Bt [11].

YacToTa ycknagHeHb B 060X rpynax 3HadyLLo He Bia-
pisHsinacs. 3a kputepiem [MipcoHa, 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 OCHiMKEHb HLLMX aBTOPIB, SIKi 32CTOCOBYBas
BWCOKi mapameTpw eHeprii [12].

CkopoueHHs TpusanocTi I1B, KinbkocTi peumavsis i ne-
pesanycKy KOHTPOMBHOTO Yacy, a TaKOX 3MEHLLEHHS BUTPaT
yacy Ha noBTOPHY NMOGYAOBY 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 nalieHTiB.

BucHoBKH

1. BukopuctanHs npotokony HPSD pae 3mory 3Ha4Ho
LIBMALLE AOCAMTY KpUTEpii YCMiLUHOCTI i30NnALjii nereHeBux
BEH, 3MEHLLWTW onepaLiiHy Tpusanictb y 2,4 pasa, Tpu-
BaniCTb PEHTrEHIBCLKOTO BUMPOMIHIOBaHHA — B 1,6 pa3a,
NPOMEHEBE HaBaHTaXEHHs! Ha MaLjieHTa Ta nepcoHan — B
1,8 pa3a NopiBHAHO 3 TpaauLIHOW MeToaukow PHA.

2. HPSD - Be3neyHa metoawka. MopiBHSHO 3 Tpa-
anuiiHoto PYA 3acTocyBaHHS 6inblLuoi pasiodacToTHOT
€Heprii He CMPUUMHSIE 30iNbLUEHHS YacTOTU YCKMaHEHb,
acoLiioBaHuX i3 NpoLeaypoto.

3. BukopucranHs npotokony HPSD gae amory gocarmu
3HKEHHS YacToTv peumavsy ibpunauii nepeacepap i3
14,3 % npw TpaguuinHin metoguui 4o 8,7 %.

MepcnekTMBM noganbLMX AOCHiAKEHb NONAraloTh
B OOCTEXEHHi Ta CroCTepexeHHi 3a BiMbLUOK KiMbKICTHO
nawjieHTiB, NNaHyeTbCs 3acTocyBaHHs npotokony HPSD y
XBOPWX i3 NEPCUCTEHTHOLO hopMoto PIbpUNALT Ta TPINOTIH-
HS nepeacepab, 6yAe 3niNCHEHO NOPIBHAHHSA Pe3ynbTaTis i3
JaHUMY OO TPaaULiNHUX METOAMK KaTETePHNX abnsii.
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MeTta po6oTu — ouiHUTK edheKTMBHICTb | 6e3neyHicTb Tepanii BapdapuHom (B®) y xBopux i3 dibpunsuieto nepeacepab (O)
nia Yac BU3HAYEHHs! 403N (hapMaKOreHETUYHUM METOOM B yMOBaX aHTUKOArymnsHTHOrO kabiHEeTy 3a pesynkTatamit OAHOPIYHOO
NPOCMEKTUBHOIO CrIOCTEPEXEHHS.

Marepianu Ta metogu. O6cTexmunu 110 xopux i3 I (cepegHin 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
(hapmakoreHETUHHUM METOAOM; KOHTPOIbHA — 60 0bCTexeHNX i3 O TpaguLiiHimM NprusHadeHHsam foav BO. Yepes 1 pik cnocre-
peXeHHs BUBYMNM BiaaaneHi KiHUeBi ToukW: enisoay HagMipHoi rinokoarynsuii (MHB > 4) Ta kpoBoTeui. [locnigysanu nonimop-
iamu rexis CYP2C9, CYP4F2, VKORC1 wnsixom noniMepasHoi NaHLoroBoi peakLi; NokasHuKM Koarynorpamu 3 po3paxyHkom
MHB wowmicsug; o6uncniosany Ganu 3a wkanamn CHA,DS -VASC, HAS-BLED, SAMe-TT,R,; 3HaueHHs TTR — 3a meTogom
Rosendaal et al.

Pesyneraru. Posnogin yactot reHotunis CYP2C9, CYP4F2, VKORC1 y xBopux i3 ®T 0CHOBHOI Ta KOHTPONLHOI rpyn Bianosinas
piBHOBa3i Xapgi-BaiHbepra. Y nauieHTi i3 ®I1i hapmakoreHeTU4HUM METOLOM BI3Ha4YeHHs f03v 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 o030t BO (r = +0,57; p < 0,05). He BusiBunn B3aemo3ss’s3ok TTR, enisoaiB 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 403u B B yMoBax aHTMKOArynsHTHOMO
KabiHeTy Crpusie 3MEHLLIEHHIO YacTOTW, PU3MKY PO3BUTKY eni3oaiB HagMIPHOI rinokoarynsLii Ta KpOBOTEY, a TakOX HIBEIOE BMIVB
€H[0- N eK30reHHNX YMHHUKIB NPY NEePCOHipiKoBaHOMY 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 nepescepab. BapdapuH (BO) — wmpokosxmBa-
HUA aHTUKOArynsHT, SKWA 3aCTOCOBYIOTh i3 L0 METO
[1,2]. BusHaueHHs1 afekBaTHOI TepaneBTMYHOI fo3n BO
CTaHOBUTb CEpNO3HY KMiHiYHy npobremy, Lo noB’'sizaHa
3 BY3bK/M TepaneBTUYHUM [iana3oHoM, BapiabenbHicTio
110ro (hapMaKOKIHETWKY, B3aEMOZIEH0 3 HLUMMM NiKapCbKUMI
3acobamu [3,4].

Kpim TpaguuiinHOro emMnipuyHOro migxody, OOHUM i3
LUNSAXiB BU3HAYEHHs ONTUManbHOi fo3n B € ouiHoBaHHS
iHOMBIoyanbHOI YYTNMBOCTI O Mpenaparty, BpaxoByoUm
reHeTUYHI 0cobnmBoCTi. HanbinbLuMii BHECOK Y 3MiHUM Te-
paneBTM4HOT fo3n B pobnsaTb MyTaLii reHis, Lo KoayTh
umtoxpomn CYP2C9, sk-o1 nonimopdpiammn CYP2C9*2 Ta
CYP2C9*3, CYP4F2, a Takox cyboanHmuto 1 enokemape-
pyktasm BitamiHy K VKORC1 [5-7]. [louinbHicTb BUKOpU-
CTaHHsi came X reHoTUNIB Mg Yac hapMakoreHeTUYHOMo
BU3Ha4YeHHs f031 BO 06rpyHTOBaHa TaKoX AOBOIi BUCOKOK
4acTOTOH0 MOLUMPEHHS TXHIX MIHOPHUX aneniB B yKpaiHCbKii
nonynauii [8].

HwHi € Yumano anropuTmiB NepcoHanisoBaHoro
BU3HauyeHHst 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 LIl anropuTM HaBeAEHO Ha ENEKTPOHHOMY
pecypci warfarindosing.org.

[locBig aesikmx kpaiH CBiAYNTL NPO eKOHOMIYHI NepeBa-
M reHeTUYHOTO NiAXody A0 BU3HaYeHHs foau B [12-14].
Pe3ynbraTi HU3Kku gocnimkeHb nokasarnu, Lo nepcoHaniao-
BaHWW Niaxig Ha OCHOBI PapMakoreHeTUYHOTO TECTYBAHHSA
[iae 3MOry CyTTEBO MiABULLMTY Be3neyHiCTb NikyBaHHs B
iHiLjanbHWA Nepiog, i CKOPOTUTK Yac BU3HAYEHHS Tepane-
BTWYHOI 1031 BapdapuHy [15,16]. OpHak 3paTHicTb Takoro
cnocoby BnnuBaTW Ha BigaaneHi KiHUeBi Touku Tepanii
B® (vac nepebyBaHHS MiXKHApPOOHOMO HOPMari3oBaHOro
BigHowweHHs (MHB) y TepaneBTnyHomy fianasoHi (TTR),
enisoau nigsuweHHs MHB > 4 (HagmipHoi rinokoarynsii)
Ta remMopariyHi ycknagHeHHs NpoTSroM poKy MiKyBaHHS)
3anuwaeTbes auckyTabensHoto [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 pesyrnTaTaMmy OQHOPIYHOMO NPOCTEK-
TUBHOTO CMIOCTEPEXEHHS.

Martepianu i MeToAM AOCAIAYKEHHA

BigkpuTe, npocnekTBHe, MOHOLEHTPOBE KIiHIiYHE AOChi-
[PKEeHHs B napanenbHuX rpynax aicHunv Ha 6asi HHML|
«YHiBepcUTETCbKa KniHika» 3amnopi3bkoro AepxaBHOrO
meauyHoro yHisepcutety (3OMY). [usaiiH focnimkeHHs
MOrOKEHO 3 KOMICiEto 3 nuTaHb GioeTnku 30MY.
O6cTexvnun 110 xBopux i3 ibpunsvieio nepeacepab
(cepepnin Bik — 68,72 £ 0,79 poky; 57 4onosikiB, 53 XiHku),
ki nepebyBanu nig AvHamiYHUM amOynaTopHUM CrocTe-
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PEXEHHSIM B @aHTUKOArynsiHTHOMY KabiHeTi kniHikv Ta Manu
3MOry OTpUMaTH AUCTaHLLIHY KOHCYnbTaLio.

MeTtogom cTpaTudikoBaHoi paHaoMmisaLlii XBopux i3
ibpunsuieto nepeacepap (PM) noginvmm Ha gsi rpynu:
ocHoBHa — 50 nauieHTiB i3 O i BU3HaYeHHsmM go3n B
(hapmaKoreHeTUYHUM METOAOM; KOHTPOIbHA — 60 ocib i3 I
i TPaaVLInHMM NpuaHadYeHHsM oav BO. Yepes 1 pik cnocTte-
pexeHHs y XxBopux i3 Gl BUBUMNM BifAaNeHi KIHLEBI TOYKN:
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 4oBPOBINBHOT 3rofn Ha y4acTb Y KIiHIYHOMY
pocnimkeHHi. Kputepii BUKNIOYEHHS: NpOTE30BaHi Kna-
naHu cepus, AiarHOCTOBaHi Baay CepLs, TSXKWUNA CTYMiHb
MOpYLUEHHS! PYHKLT HUPOK i NEeYiHKM, FOCTPUIA KOPOHAPHUIA
CWHAPOM, FOCTPI MOPYLLIEHHS MO3KOBOTO KPOBOOGiry, Neuxiv-
Hi, OHKOMNOTiYHi Ta remaTonorivHi 3aXxBOPIOBaHHS, iHAEKLi.

Y XBOPWX OCHOBHOI rpynu No4aTkoBy 403y BapdapuHy
po3paxyBanw, 'pyHTYIO4MCh Ha peaynbTatax (papmakoreHe-
TWUYHOTO TeCTyBaHHA 3a anroputMom B. F. Gage et al. [11].
Bukopuctanu enekTpoHHuin pecypc warfarindosing.org,
Hagani 34incHUNN TUTPYBaHHS 403K. XBOPUM KOHTPOIbHOI
rpynu BapchapuH NpuaHadarnm 3rigHo 3 YAHHUM anropuTMOM
BCTAHOBMEHHS! iHAVBIAYarnbHOI 4031 3 AOCATHEHHSAM LifbOo-
BUX 3Ha4eHb MHB [21]. Y BCix naLieHTiB nicns npusHadYeHHs
£031n BO koHTponbs MHB 3aiicHioBanu 1 pas Ha 4 TUxHI.

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

Monimopdpiam renis CYP2C9, CYP4F2, VKORC1 y xBo-
pux i3 ®I1 BK3HaYanm y BigAaini MONeKyNApHO-reHETUYHUX
AOCTIIKEeHb HAaBYaIbHOrO MeaWKo-nabopaTopHOro LIEHTPY
30MY 3a gonomoroto noniMepasHoi NaHLoroBoi peakLii
B Tepmouuknepi CFX-96 (BioRad) 3 cnyopecueHTHO
CXEMOHK AeTEKLT CTaHAapTHUMKM Habopamn peareHTiB 3a
BiJOMOO MeToAMKOH [8].

CraTncTyHe onpavoBaHHs pesynsTaris 34ilcHIM 3a
Jornomoroto nakety nporpam Statistica 13.0 (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J). lnoteay Lono po3noginy
KifIbKICHUX MOKa3HWKIB BiANOBIAHO JO HOPMAsIbHOMO 3aKo-
Hy nepeBipsvn 3a Jonomoror kpuTepito Lanipo-Binka.
3anexHo Big TNy pos3noginy AaHi HaBegeHo sk M + m
(cepenHe apudmeTyHE * CTaHaapTHa noxwbka cepen-
HbOro apudmeTuyHoro) abo Me (Q25; Q75) (megiaHa,
25 i 75 nepueHTinb); SKiCHi MOKa3HWKM — K abCOMNKOTHI Ta
BiZHOCHI YacToTw. BiporigHicTb BigMIHHOCTE OLiHIOBaNN 3a
ponomoroto t-kputepito CTeloaeHTa abo HenapameTpu4HOro
U-kputepito MaHHa-BiTHi ans HesanexHux BubIpok, Bpa-
XOBY0UM PO3MOAIN AaHuX. PisHNLO 3a sIKICHUMM 03HaKaMu
ouiHIOBanu 3a gonomoroto kputepio x2 MipcoHa (sKLwo
BuGipka Mana — 3 nonpaskoto Vetca). [Ins BU3HaueHHS
acouiaulii Mix MokasHMKkamy Ta NPOrHOCTUYHOI 3HAYYLLIOCTi
thakTopiB BUKOPUCTOBYBaNY KOpensLiliHWiA aHanis Cnipme-
Ha Ta po3paxyHoK BiAHOCHOTO pu3nky (RR) 3 BU3HaUEHHAM
95 % posipyoro iHTepsany (Cl). BigmiHHOCTi BBaXanm
BIpOriZHVMU NPU PiBHI CTAaTUCTUYHOI 3HavyLwocTi p < 0,05.
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Tabnuus 1. MNopiBHsHHA 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
T 5/0,100 5/0,095
T 0/0 0/0.003

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

CYP4F2 C/C 340,680 33/0,656 1,21 0,55
CIT 13/0,260 15/0,308
T 3/0,060 2/0,036

VKORC1 GIG 20/0,400 20/0,397 0,01 0,99
G/A 23/0,460 230,466
AA 710,140 710,137

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

Moka3HuMK, OAUHWLI BUMIpIOBAaHHSA

Bik, poku
Yonosiku / KiHKn

ILweMivHi iHeynbT / cucTemHi embonii

B aHaMHe3i
ApTepiarnbHa rinepTeHsis

IXC (rocTpuii KOPOHaPHWIA CUHAPOM B aHaMHe3i

OcHoBHa rpyna, KoHTponbHa rpyna,

¢hapmakoreHeTUYHe | emnipuyHe
BU3Ha4Ye€HHA 403U MPU3Ha4YeHHsA A03U
B®, n =50 B®, n = 60
67,14+ 1,08 68,20 + 1,20

25/25 32128

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 go3u 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).

392

Pe3yabTati

Posnopin yactoT reHoTunis noniMopHNX mMapkepis
CYP2C9, CYP4F2, VKORC1 y xBOopux OCHOBHOI rpynu
BianoBigas pisHoBasi Xapai-BanH6epra. Lie caigumno npo
Te, L0 MOMMMOK Nif Yac hopmMyBaHHs BUGIPOK i reHoTHny-
BaHHs He Byno (mabn. 7). Posnoain reHoTuNiB y XBOPWX i3
T rpynn KOHTPOIIO HaBeAEHO B nonepeaHin poboTi [24].

KniHiyHa xapakTepucTika XxBopux 060X rpyn HaBegeHa
B mabnuuji 2.

XBOpi OCHOBHOI Ta KOHTPOIbHOI rpyn BipOrifHO He
BiAPI3HANMCS 3a BIKOM i CTaTTIO MaLiEHTIB, 4YacTOTO
OCHOBHUX CEPLEBO-CYANHHUX 3aXBOPIOBaHb i dhakTopis
pu3uKy. Y rpyni eMnipu4HOro NpU3HaYeHHs BCTAHOBUIN
[AeLLo BinbLLy YacToTy iLUeMiYHOrO iHCYnbTy B aHamHesi. He
BCTAHOBWIM OCTOBIPHY Pi3HMLIIO 3a Likanamu CHA,DS,-
VASC, HAS-BLED, SAMe-TT,R, Mix XBOp1MU OCHOBHOI Ta
KOHTpOnbHOI rpyn. Megiann TTR y XBOpMX 3 eMNipUYHUM
i (hapMaKkoreHETUYHUM BU3HAYEHHAM [03U BipOrigHO He
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BigpisHanucs (p > 0,05). YacTtka xBopux i3 3a40BinNbHUM
koHTponem MHB ctaHoBuna 56,67 % i 54,00 % y xBopux
OCHOBHOI Ta KOHTPOMbHOI 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
posBuMBanacs 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
puankom RR = 0,50 (CI 0,27; 0,94).

['emopariyHi ycknagHeHHs NPOTArOM POKY BUHUKMN
y 10 (20,00 %) nauieHTiB ocHoBHOI rpynu. KposoTteui 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 (C10,22; 0,77), a oTe crocTepiranyt 3HavyLLe 3MeH-
LUEHHS UMKy reMmoparii y pasi 3aCTOCYBaHHS FreHETUHHOO
TeCTyBaHHs (puc. 1).

3MEHLLEHHSI YaCcTOTW remopariYHnX NoAiN BU3HA4YUN,
IPYHTYIOUNCb Ha MEHLLIN KiNbKOCTi 3apeecTpoBaHNX BU-
nagkis remodhtanbmy, KPOBOBUIMBIB Y CIIM30Bi 000NOHKY,
remaTtypii Ta LUNYHKOBO-KMLLKOBUX KPOBOTEY, @ YactoTa
MigLWKIPHUX KPOBOBUIUBIB 3anNuULLNMACA HE3MiIHHOK
(puc. 2).

He BctaHoBunM B3aemo3s's3ok TTR, enisogis Hap-
MipHOI rinokoarynauii Ta reMmopariyHux yCknagHeHb i3
KIIHIYHUMU, FEHETUYHUMY YUHHVKaMK Y XBOPUX i3 O Ha Tni
aHTUKoarynsHTHoI Tepanii B® npu hapmakoreHeT4HOMy
BU3HAYEHHI.

06roBopeHHs

Y nonepeaHix AOCRIHKEHHSX NOKasanu BNAWB KMHIYHKX i
FEHETUYHUX YMHHUKIB Ha CTabiNbHICTb aHTUKoarynsuii B
y xBopwx i3 ®INy pasi emnipr4HOro NpuaHadYeHHs 1oau. Bu-
SBUIN, LLIO HasiBHICTb MyTaHTHOro anens AreHa VKORC1 i
MpUIMaHHs aMioAapOHy MiABLLYIOTb PU3WK PO3BMTKY eniso-
[iB HagMIpHoI rinokoarynsLii Ta remopariyHux ycknagHeHb
[24]. 3a pesynbraTamut LIbOro AOCHIMKEHHS, B NALIEHTIB i3
thapmakoreHeTU4HUM BU3Ha4YeHHAM 8031 BO Takui 38’330k
He BusiBUNK. Lle Moxe CBigUMTY NPO 3MEHLLIEHHS BNAMBY
€H[0- 1 eK30TEeHHMX YMHHUKIB Mg Yac iHAMBigYyani3oBaHOro
BU3HAYeHHSs JO3M.

[octynHi mxepena daxosoi nitepaTypu MiCTATb Cyne-
PeYnuBI BiZOMOCTI LIOAO nepeBar (hapMaKkoreHETUYHOro
TecTyBaHHs npw Tpueanin Tepanii B®. Tak, metaaHanis,
Lo BkMtoyaB 2505 nallieHTis, Nokasas: iHAMBIQyani3osa-
HWA NigXig 4O BU3HAYEHHS 403M Ha NiACTaBi BU3HAYEHHS
reHeTUYHUX NoniMopdiamiB Mia Yac NikyBaHHS TPUBAnICTHO
noHaZ Micsub Aae 3mory nokpawmtn %TTR i 3MeHLwmMT
4acToTy BENIMKMX KPOBOTEY MOPIBHAHO 3 EMMIPUYHUM
nigxogom. MpoTe He BUSBUNV BNUB Ha Mani KpOBOTeui 1
€ni3oay HagMipHoi rinokoarynsuii [17]. IHwWwi MmeTaaHanis
11 pocnimxeHb i3 3anyyeHHaM 2678 nauieHTiB nokasas:
BVKOPUCTaHHS FEHETUYHOTO TECTYBAHHS AA€ 3MOry 3HW3WTK
4acToTy remopariyHux ycknagHeHb, ane 3HavyLli BigMiH-
HocTi 3a Yacom nepebyBaHHsa MHB y TepaneBTU4HOMY
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[JianasoHi Ta 4acToTOK0 eni3oaiB HaAMIpHOI rinokoarynsuji
He 3apeectpysanu [18].

MeTaaHania nybnikaLi, Lo npeacTaBneHi y 6asi aaHunx
PubMed i 6ibniotewi Cochrane (3aranom 2626 nauieHTis)
MoKasaB, Lo hapMakoreHeTUYHWIA Miaxig A0 BU3HAYEHHS
n03u B 6e3neyHiLumni nopiBHAHO 3 eMnipuyHUM. Tak, cno-
cTepirany 3MEHLLEHHS! PU3KKY BUHWUKHEHHS reMopariyHux
ycKknaaHeHb Ta enisogis nigsuweHHs MHB > 4 [19]. Jocni-
IDKEHHS! LLLOLO BMPOBAKEHHS TEHETUYHOMO BU3HAYEHHS
no3u B y poboty Tpbox kniHik Benvkoi BputaHii BusiBunn
30inbLueHHs vacy nepebysaHHs MHB y TepaneBTU4HOMY
AianasoHi Ha 7,49 % BunaakiB MOPIBHSAHO 3 EMMIPUYHM
meTogom [20].

OTxe, hapMakoreHeTUYHUIA NiaXia A0 BU3HAYEHHS
fos3n BO pae 3mory niguwmTi 6e3neyHicts TpuBanoi
Tepanii LWNSXOM 3MEHLLEHHS YacTOTH KPOBOTEY; Taki CaMi
pe3ynbtati OTpUManu B AOCHIAXKEHHI, WO 3AINCHUAN.
Y nesikux pobotax nokasaHo 34aTHICTb BNAMBATM i Ha
eekTUBHICTb NiKyBaHHs, 30kpema nigeuLLeHHs %TTR
MOPIBHSHO 3 EMMIPUYHIM NIAXOAO0M; Y HALLOMY [OCTIMKEHHI
Taki hakTi He BUSBUIK. L0 BIGMIHHICTb MOXHA NOSICHATK
MEHLUMM PO3MIpOM BUOIPKKM, @ TaKOXK PeTenbHILLMM Cro-
CTEPEXEHHSIM 33 MPUXMUMBHICTIO A0 NiKyBaHHS B YMOBaX
aHTUKOArynsiHTHOro KabiHeTy.

BucHoBKH

1. BanigHicTb hapMakoreHeTUYHOTo BU3HAYEHHS 03N
B® y nauienTis i3 @I nigTBepMXeHO 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
BW3Ha4eHHs 4o3u BO BiporigHO 3MeHLLYeTbCA YacToTa, pu-
31K PO3BMTKY €ni3ogiB 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 BusiBunm B3aemo3e’'s30k TTR, enisogis HaamipHoi
rinokoarynsauii Ta reMmopariyHux ycknagHeHb i3 KriHiy-
HUMK, TEHETUYHUMU YMHHUKaMK Yy xBopux i3 O Ha Tni
aHTUKoarynsHTHoi Tepanii BO y pasi hapmakoreHeTU4HOro
BW3HaYeHHs 4o3u. Lle cBiguMThb Npo HiBenoBaHHS BNAMBY
€H[0- 1 eK30TeHHNX YMHHUKIB Y pasi iHAaVBIdYyarni3oBaHOro
NPU3HAYEHHs [O3N.

MepcnekTMBM NoganbLUMX AOCHIAKEHb NONSraloTb B
OLIiHIOBAHHI NOKa3HWKIB NMa3MOBOro Ta TPOMBOLMTapHOMO
remoctasy y xBopux i3 ®I1 npu emnipuyHomy Ta papmako-
reHeTMYHOMY BU3HaYeHHi 103u B, a Takox BCTAHOBMEHHI
IXHbOTO B3aEMO3B'AI3KY 3 KITIHIYHUMW Ta rEHETUHHUMMU
YUHHVKaMU.
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OcHoBHa 40
rpyna
KoHTponbHa
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| Kposorteui O Hemae kposoTtey

Puc. 1. YacTota remopariyHux ycknagHeHb y XBOPUX OCHOBHOI Ta KOHTPOMBHOI rpyn.

25%
20% 18,33 % 20,00 % ® OcHoBHa rpyna
° 18,00 %, @ KoHTponbHa rpyna
15 %
10 % 8,33 % 8,00 % 8,33 %
6,67 %
5%
2,00 % 2,00 %
0,
0% 0,00 %
MigLukipHi lemodransm Cnun3osi lemarypis LnyHkoBo-
KPOBOBUMUBY 060MOHKN KULLKOBUI TPaKT

Puc. 2. CTpykTypa kpoBOTeY y XBOPHX i3 GIT OCHOBHOI Ta KOHTPOMBLHOT pyn.
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Meta po6oTu — focnianTy aHTUdibpoTUYHI Ta NpoTusananbHi epekT MeTaboniyHoi Tepanii, a Takox MexaHi3mu pereHepaui
TKaHUHW NEYIHKX NPU rOCTPOMY anKoronbHOMY YpaxkeHHi neviHki (FAYTT) y LwypiB B yMOBaX ekcnepuMeHTy.

Marepianu Ta metoau. B ekcnepumeHT 3anyunnn 66 Ginvx HeniHiiHMX wypis-camuis Macoto 120-130 r, skux noginunm Ha 5
rpyn: 1 (KOHTPOMb) — iHTAKTHI TBAPWHK, AKUX YTPUMYBanW 3a CTaHZapTHWUX ymoB BiBapito (n = 10); 2 — teapunn 3 TAYT (n = 20);
3 — tBapnHM 3 FAVYT], KM BHYTPILLHBOOYEPEBWHHO (B/0) BBOAMNM KOPBITUH (N = 12); 4 — TBapuHu 3 FTAYT, skum B/o BBOAUIM
rnyTaprid (n = 12); 5 — tBapuHu 3 FTAYI (n = 12), kUM B/0 BBOAWNW KOPBITWH i rMyTapriH. 34iCHUNM aHania npo3anarbHux Ln-
TOKIHIB i a3 KNiTMHHOTO LMKITY.

Pesynbratu. PiBeHb IGF-1 BiporigHo BULLMIA y 2 rpyni NOPIBHSHO 3 KOHTponem — Ha 24,1 %. Y TBapuH 3 rpynu piBeHb IGF-1
3HmkyBaBcs Ha 20,2 % wopo 2 rpynu. PieHb IGF-1 gocToBipHO 3HWXYBaBCA y 5 rpyni TBApKH NOPIBHSHO 3 2 rpynoto — Ha 9,7 %.
Buasunu 36inbLueHHs pisHs TGF-B y TBapuH 2 rpynu LOoAo 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 % Huk4miA, Hix y 2 rpyni. BincoTok sigep KniTuH y
NPECUHTETWYHIN hasi B LLypiB 2 rpynu Ha 8,3 % BULLMIA, HIX y KOHTPORI. Y TBApUH 2 rpynn sgep KnituH y dasi cuHTesy AHK Ha
33,3 % 6inbLue, Hix B 1 rpyni. Mokasnuk oparmenTauii HK npu FAYT] nepeBuLLye BiANOBIAHWIA Y KOHTPOMLHIN rpyni Ha 27,5 %.

BucHoBku. FAYT cynpoBOmKYETLCA 3pOCTaHHAM B cupoBaTLi kposi TBapuH IGF-1i TGF-B. Y pasi BBeAEHHS KOPBITWHY LypaM i3
[AYT 3HuKyBaBcs piBeHb IGF-1, nig yac 3acTocyBaHHs rnyTapriHy nepeBaxHO 3MeHLLyBaBcs piBeHb TGF-B. OgHovacHe 3acTo-
CyBaHHs Npenaparis He Mano CyTTeBoi edhekTnBHOCTI. [pu FAYTT akTVBYHOTECS NPOLIECH KOMMEHCATOPHOI pereHepalii, BUsiBneHa
3arnbenb KNiTMH BHACMIZOK anonToay, WO MigTBepmKYeTbCs 36inbLUEHHSM Noka3HWKiB dparmeHTauii 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 akTyanbHWX XBOpoO Cy4acHOCTi — ankoromnbHa
xBopoba neviHku. 3a cTaTncTukot BeecBiTHLOI opraHisauii
OXOPOHW 3A0POB’sl, 3arafibHe CrOXWBaHHS ankoromno B
po3paxyHKy Ha AyLUy HacerneHHs CTPIMKO 3pocro NpoTs-
rOM OCTaHHboro gecstupivus [1]. Ankoronb-iHaykoBaHa
CMEPTHICTb Y CBITi NOCiAae TPETE MicLe y CTPYKTYpi npu-
4MH cMepTi Big XBOpob OpraHiB TPaBneHHsi Ta CTaHOBUTb
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maibke 3,3 MIH neTanbHUX BUNagkis [2]. Y HactaHosax
AmMepuKaHCbKOi Konerii racTpoeHTeporioriB 3a3Ha4yeHo,
LLO arnkorofibHa xBopoba MeviHku OXOMMKE CnekTp rena-
TobiniapHNX 3aXBOPIOBaHb Bif NPOCTOrO CTeaTorenarosy
[0 LmMpo3y neviHku [3].

3n0poBa neviHka Moxe NOBHICTIO BiHOBUTY NEPBUHHY
macy, ane Aesiki aBTopy BBaXaloTb, LLO B pakypci MEAUYHOT
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TepMiHororii Take fBWLLE padLle Crig Ha3uBaTW KOMMeH-
CaTOPHOK peakuieto, ska BUSBNAETLCS AK rinepTpodis
(36inbLUEHHS PO3MIpIB KMiTUH) i3 HACTYMHOK rinepnnasieto
(3BinblueHHsM kinbkocTi renartoumtie) [4]. PereHepadis
MeviHK1 B yMOBaX ii anKOTOMbHOTO YPaXeHHs peaniayeTbes
32 MexaHi3MoM noninnoiguaaLlii SAep renatoumTie, OCKINbKMA
OCTaHHi XapaKTepy3yoTbCS NOTEHLINHUMM BNaCTUBOCTAMU
CTOBOYPOBYIX i MPOrEHITOPHIX KIITUH, LLIO (DOPMYIOTb MeviH-
KOBWI penapaTuBHUIN KOMNAeKC [5,6].

TicHuI 3B’A30K anKoronbHOI iHTOKcUKaLii Ta MaHigec-
Tauii ankoronbHOro renaTuty — NaToreHeTU4Ho obrpyH-
TOBaHWit i oBpe BUBYEHWIA haKT [7]. enaToTOKCUYHICTL
€TaHonMy 3yMOBIEHa YTBOPEHHSAM IOr0 LUKIANMBOTO Me-
TaboniTy auetanbgerigy, NPOAYKTH AKOTO € MOTYXHUMM
aKT1BaTOpaMu Kackay npo3anasnbHuX LIMTOKIHIB i CUHTe3y
aKTUBHMX (hopM KuCHEO [8]. Y BigNoOBiagb Ha Taki CUCTEMHI
0OMiHHiI 3pyLLEHHS! BiAOyBa€ETLCS aKTUBALS MOMNEKYNSPHUX
i KNMITUHHUX MEeXaHi3MiB, L0 CrpsIMOBaHi Ha BigHOBMEHHS
MeTabornivyHOro roMeocTasy, BKIKYaryu pereHepaTmBHi Ta
penapaTuBHi MexaHi3mu. Y pasi HaaMipHOT akTBaLii nposa-
nanbHWX UKTOKiHIB, 3okpema TGF- ta IGF-1, hopmyeTbes
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 NoCnigOBHOMO kackagy npoTeo-
MITUYHUX peakUin Npu3BOANTL [0 PO3LLENEHHs GinkiB
sAEpHOro MaTpuKcy, AecTabinisaLii CTPyKTYpu XpoMaTiHy,
¢parmenTavii IHK i BTpatM pennikatMBHOI 30aTHOCTI re-
natouuTa. BuBYEHHS KOpensLiiiHMX 3B'A3KIB LIUTOKIHOBOMO
CcTaTycy CKOMMPOMETOBAHOTO OpraHi3My Ta penapaTuBHol
peakuii y BiANOBigb Ha 3aCTOCYBaHHS 8/’ tOBAHTHKX CXEM
meTabonivHoi Tepanii 4acTb 3MOry NOKpALLMTW NPOrHO3 i
nepebir neviHkoBOI naTonoril.

3Baxatoum Ha MynbsTUKkay3anbHICTb renaTonoriyHoi na-
Tomorii, Nigxia fo i dhapmakoTepanii Mae 6yTv naToreHeTMY-
HO 06rpyHTOBaHUM. ApceHan MefykaMeHTO3HMX 3acobiB i3
BI3HAHOK METabOMIYHOIO JiEt0 LLIOPOKY MOMOBHIOETLCA. 10
BU3HAHWX Y pearnbHili TepaneBTUYHI NpakTuLi npenapartis
3i 30aTHICTIO MoZynoBaTV MeTabonivHi NPoLEecH Hanexatb
KOpBITUH i rmyTapriH [11]. OgHak aHania BigomocTen haxo-
BOI NiTepaTypu CBigYMTb, LU0 Li NpenapaTtv He BUBYamv B
acnekTi iXHbOoro aHTUIBPOTUYHOIO NOTEHLiany B ymoBax
arnKoronb-iHAYyKOBaHOI MaTomnorii neviHku.

MmytapriH (L-apriHit L-rnytamar) — metaboniyHo ak-
TMBHMI Npenapar, Wo 3abe3nevye NpuLinbHy KOPEeKL;io
npoLeciB NEPeKUCHOTO OKUCHEHHS inigiB B OopraHi3mi
[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 eKCrEepUMEHTY.

Martepianu i MeToAH AOCAIAYKEHHA

EkcnepumeHTanbHe SOCTiMKEHHS Ha TBapUHaX 3GiNCHUMH,
[OTPUMYHOUMCh 3aKoHy Ykpainu «[po 3axucT TBapuH Big

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

OpwuriHaAbHiI AOCAIAXKEHHS

)XOPCTOKOTO MoBOKeHHst» (cT. 230, 2006 p.), BianosigHo
[0 NomnoxeHb €BPOMENCLKOI KOHBEHLi MPO 3aXUCT xpe-
6EeTHUX TBApWH, LU0 BUKOPUCTOBYKTb 3 AOCMIAHMMYU Ta
iHWMMK HaykoBuMK Linamu (Ctpacypr, 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 naronoriyHoi dpiionorii, y BiBapii BiHHMLbKOTO
HaLlioHanbHOrO MeanyHoro yHisepcutety imeHi M. |. u-
poroBa. B ekcnepumeHT 3anyuunu 66 6inux HeMiHinHMX
CTaTeBo3pinux Lypis-camuis macoto 120-130 r (cepeaHst
maca — 125 r). TBapuH noginunu Ha n'atb rpyn: 1 (KOH-
TPOIb) — iHTAKTHI LLYpU, KX yTPUMYBau 3a CTaHAAPTHUX
ymoB Biapito (n = 10); 2 — TBapuHu 3 FAYTT (n = 20), ekc-
nepuMeHTanbHe MOLENoBaHHS BUKOHAMM 3@ METOAVKOK
H. A. Pvkano wnsxom iHTparactpansHoro BBeaeHHs 40 %
eTaHony B Ao3i 20 MA/Kr NpoTArom 7 AHIB 3a 4OMOMOro0
METaNeBoro 30HAa 3 OnMBoto; 3 rpyna — TBapuHK 3 MAYT]
(n=12), IKUM BHYTPILLIHBOOYEPEBUHHO BBOAWIW BOLOPO3-
YnHHY chopMy npenapary KBepLeTuHy — kopaiTiH (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 % pozumH 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/kr.

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

Pisenb TGF- Ta IGF-1 Bu3Havanu imyHopepmeHT-
HUM METOAOM, BUKOPUCTOBYHOUYM KOMEPLiNHI Habopm
peaktueie anst 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 iHCTpykK-
uieto. JocnimkeHHs 3aiicHunm Ha 6asi kadeapu BionoriyHoi
Ta 3aranbHoi Ximii i HayKOBO-4OCMIAHOI KNiHIKO-ZiarHOCTUY-
Hoi naboparopii BiHHMLBKOrO HaLioHaNbHOr0 MeanYHOro
yHiBepcuTeTy imeHi M. |. TMuporoBa (ceigoureo MO3 Ykpaiku
npo nepearecraujto Ne 049/15 Big 02.03.2015 p.).

[ns Bu3HayeHHs thaa KNiTUHHOIO LyKny, oparmeHTavii
Ta nnoigHocTi agepHoi AAHK B kniTuHax neviHku wypis 12
rpyn BUKOPUCTOBYBanu metog npotouHoi JHK-uutomertpii.
CycneHsii aaep i3 KNiTWH NeviHku LWypiB ofepxani 3a [o-
nomoroto Habopis Ans focnimkeHHs saepHoi JHK CyStain
DNA Step 1 (Partec, ®PH) 3a iHcTpykuieto. Ll Habopu fatoTb
3MOry BUKOHYBATU EKCTpaKLito saep i MapKyBaTu saepHy
OHK niamiguHodeniniHgonom (DAPI). [ns BUroTOBREHHS
SOEPHNX CYCMEHSIN BUKOPKCTOBYBaNM TakOX OLHOPA30Bi
inbtpu CellTrics 50 mkm (Partec, ®PH).

[MpoToyHnin aHanis BukoHanu Ha BaratodyHKLioHanb-
HOMY HayKOBO-ZOCTTiIHOMY NPOTOYHOMY LMTOMETPI «Partec
PAS» (Partec, ®PH). ins 36ymkeHHs cnyopecueHLii DAPI
3acTocoByBan YO-BUNPOMIHIOBaHHS.

AHani3 KniTMHHOTO LmMKny 3AiicHunM 3acobamu npo-
rpamHoro 3abesneverHs FloMax (Partec, PPH) y nosHin
LMcppOBii BiANOBIGHOCTI 3rigHO 3 MaTeMaTYHOK MOAENSIO,
A€ BU3Havanu:

1. GOG1 - BigcoTKOBe CMiBBIAHOLLEHHS KNiTUH hasm
GOG1 po BCix KNiTUH KNiTUHHOTO Lukny (BMicT OHK = 2 ¢);
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Ta6nuus 1. OuHamika pisHiB IGF-1 i TGF-f y nna3mi kposi Lypis B ymoBax FAYT]
Ha (oHi pi3HWxX BapiaHTiB MeTaboniuHoi Tepanii (M £ m)

oy Teapi
IGF-1, Hr/mn TGF-B, Hr/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 KOHTponeM (* — p < 0,05, ** — p < 0,01); #: BOCTOBIPHICTL
BigMIHHOCTEN NOpIBHAHO 3 HenikoBaHum FAYT (# — p < 0,05).

Tabnuus 2. ®asm kniTuHHOro LMKy Ta dparmerTauii saepHoi AHK knituH nevikkm
y wypis B ymoBax [AYT1

TMoka3HWK KNiTUHHOTO LMKy, Ipyna TBapuH
R et M InTakTHi (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-G0GH1, % 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 Lykny (BmicT [HK >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-LMTOMETPII0 BUKOHANM B HAYKOBO-A0-
CMigHOMY 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
[OCHiIKeHb.

[ins hopmyBaHHs 6a3un faHyx BUKOpUCTaNM penakTop
enekTpoHHux Tabnuups Microsoft Excel 2010. Pesynsraty
onpaLroBan METOAOM BapiaLifHOi CTaTUCTHKY, LLO CTano
niarpyHTSM Ans y3aranbHeHHs aaHux. Ans rpadiyuHoi into-
CTpaLii BapiaLlii, LLIO AOCMiANAN, BUKOPUCTANM FiCTOrpamu.
OnpaLtoBaHHs AiaHuX Nif Yac CTaTUCTUYHOrO aHaniay 3gjic-
H1nu 3a gonomoroto Microsoft Excel i nakety Statistica 6.0
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(StatSoft Inc., CLUA). [ns MHOXUHHWX MOPIBHAHL AaHNX
i3 HOpManbHUM PO3MOZINIOM BUKOHANU MapameTpUyHUI
onHoakTopHuMin aucnepciiHuin aHania ANOVA Ta 3acTo-
coByBanu meton HetomeHa—Kennca, faHi HaBegeHo sk
cepeaHe 3HayeHHs (M) i noxunbka cepeaHboro (m). B iHwmx
BUNaJKax BUKOPUCTOBYBANW PaHroBWIA aHani3 BapiaLlii 3a
Kpyckanom-Bonicom i nopiBHSHHS BUBIPOK 32 AONOMOroH0
kpuTepito Mana—BiTHi. PesynbraTti BBaxanum cTaTuCTU4HO
3HavyLwmMu npm p < 0,05.

Pe3yabTati

3a pesynbratamu AOCHIMKEHHS, B CYPOBATL|i KPOBI TBAPWH
3i a3mopensoBaHuM FAYT (2 rpyna) BusiBunm BiporigHe
niasuLieHHs pieHs IGF-1 NOPIBHAHO 3 rpyno KOHTPOMHO
Ha 24,1 % (Bin 263,84 + 9,81 po 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.

3pilicHeHHs TBapuHam meTaboniyHoi kopekuii TAYT
CMPUYMHMNO BiporigHe 3HWKeHHs piBHS IGF-1 nopiBHsAHO 3
2 rpynoto LLypiB (mabr. 1). Tak, nikyBanbHo-npodinakTniHe
BBEEHHS KOPBITUHY AOCTOBIPHO 3HU3KNO 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 3yMOBMWIMO iCTOTHOTO 3HUXEHHS
piBHst IGF-1 nopiBHSAHO 3 2 rpynoto, ane Lemn nokasHuk Ha
16,2 % BULWMIA, HiX Y rpyni kKoHTposio (Big 263,84 + 9,81 o
314,90 + 12,10, p < 0,05). EchekTrBHOIO BUSIBUNAChH kombi-
HosaHa Tepanist FAYTT. Tak, BipOrifHUM € 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
(8in 263,84 + 9,81 no 295,51 + 8,74, p < 0,05).

Baxnueum € BU3Ha4eHHs B CUPOBATLL KPOBi AOCIAHMX
TBapuH piBHSA TGF-f, noninenTtuay 3 rpynu LMTOKIHIB, LLIO
KOHTPOIHOE KMITUHHWIA picT, NpornicdpepaLito Ta audepeHLito-
BaHHS KNiTvH. Busisnnu BiporigHe niasuLLeHHs pisHs TGF-B
y TBapuH 3 ekcrnepumeHTanbHo 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 ji€to eTaHony. Y TBapuH, ki oTpuMyBanu
MeTaboniyHy KOpeKLito, BIpOriaHe 3MEHLLEHHS PiBHSA MPpodi-
6poreHHoro TGF-B nopiBHSHO 3i LLypamm 2 rpynit BUSIBUNK
Tinbkyt B 3 rpyni, LLO OTpUMyBana NikyBaHHS rMyTapriHoM,
—Ha 22,8 % (366,06 + 6,98 0o 50,94 + 3,25, p < 0,05). Lie
CBiAYMTb NPO MOTO Kpawwmii edhekT sK aHTUdIOPOTUUHOI
Tepanii. KombiHoBaHe 3acTocyBaHHs npenaparis y 5 rpyni
3HK3uno pieHb TGF-f Ha 12 % NopiBHSHO 3 HenikoBaHUMK
TBapyHamu 2 rpynu.

lMpoBigHa 03Haka pereHepalii TKaHWH — hasm Kni-
TWHHOTO LMKMY, SKi AOCMIAMAN 32 JONOMOTOK NPOTOYHOI
untodpnyopumerpii. 3a pesynsratamn JHK-rictorpamu
SLepHOI cycneHsii KNiTuH neviHkv (mabr. 2), y Wwypis 2 rpynu
3 ekcrepumeHTansHo amogensosaHnm FAYT cnoctepiranm
30iNbLUEHHS BifcOTKa SAEP KMITUH, O 3HAXOAATLCA B iH-
Tepsani G -G, (npecuHTeTyHa (hasa), Ha 8,3 % nopiBHAHO
3 MOKa3HWKOM rpynu koHTpomto. Lie Moxe 6yTn nposisom
KOMMEeHCaToOPHOT FOTOBHOCTI KNITUH A0 penapallii 3a yMoB
TOKCUYHOI ji eTaHony.

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



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-
NIEHO roCTpUM nepebiroM eKCNePUMEHTY Ta HEAOCTaTHIM
yacom ans 3aBeplueHHs S-chasn. OLiHIOYM MOKA3HKKK
parmenTauii AHK, BusiBunv BiporigHe NiaBULLEHHS LbOro
MoKasHuKa 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 MeTaboniyHoi Tepanii FAYT y wWwypis 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 3HaYeHb. Y 2
rpyni TBAPUH piBEHb paHHBLOI CMEPTHOCTI (NepLui 12 roanH)
craHoBuB 63,6 %, 00 kiHUA ekcnepumeHTy — 36,4 % Big
3aranbHoI KifbKOCTI TBAPWH, LLO 3arvHymu.

06roBopeHHA

dopmyBaHHs hibpo3y MeviHky 1 PO3BMTKY MOTO KiHLEBOI
cTapii (UMpo3y) — KMYOBUIA ETIONOrYHUIA NaTepH ne-
TarnbHWX HAaCMNiAKIB Y MaLeHTIB i3 XPOHIYHUMY ANAY3HIMM
3aXBOPIOBaHHAMM MediHKM [13]. [aToreHeTUYHUI MexaHi3m
ibpo3y cnpuyMHeHUI iHAYKLiEo aueTanbaeringom mexa-
Hi3miB nponichepaLii, AndepeHuiauii Ta Mirpauii KniTuH i3
PECTPYKTYpU3aLlito CTpOMM i aHrioreHesom [14].

OnuH i3 UMTOKIHIB, WO MOoayntoe (YHKLiOHAMbHY Ta
MITOTWYHY LiSTbHICTb KniTuH, — IGF-1 [15,16]. Hawi pe-
3ynbTaty BigpisHstOTLCS Bif onybnikoBaHUX paHiwe. Tak,
3a BigoMoCTAMU (haxoBoi nitepatypw, piBeHb IGF-1 3HK-
XYETbCS B pesynbTaTi XPOHIYHOrO MaTororiYHoro npoLecy
B neviHui. Lli aani 3biratotbes 3 pesynsratamy JOCTIDKEHD
Zhongbo Liu et al., sKi BUSBUNK 3HKEHHST KOHLEHTpaLii
IGF-1 y nauieHTiB i3 neviHkoBol octeogucTpodieto [17].
[ocnigHukn cnoctepiranu nigeuweHHs pisHsa IGF-1y
NavieHTIB i3 rOCTPUM BIPYCHUM renaTuToM, Lo, MIMOBIPHO,
3yMOBIIEHE 3pOCTaHHAM KinbKocTi peuentopis go IGF-1y
TKaHuHi neviHky. MopibHi pesynsTaTi BUSBANK i MpW eKc-
NepUMEHTanbHOMY XPOHIYHOMY TOKCUYHOMY renatuTi, Lo
BUKIMKaHWIA BXMBaHHAM eTaHony Ta CCl, Ta BuaBnseca Ak
nigBuweHHst pisHiB IGF-1, TGF-1 y nna3smi kposi TBapuH
[18]. OnHouvacHe BBeAEHHS AOCMIAHUM Lypam KOPBITUHY
Ta rnyTapriHy sk metabonivHoi kopekuii FTAYT cnpuyntn-
1O He3HayHe 3MeHLLUEHHs KoHUeHTpauii IGF-1 i TGF-1y
nnasmi TBapuH 3 ekcnepuMeHTanbHux rpyn. OgHak Taka
(hapmakoTepaneBTUYHa CXemMa He 3yMOBMIa BiporigHy
Pi3HULLI0 NOPIBHSIHO 3 NOKa3HKKaMM LLYpiB, kUM NpenapaTu
BBOAMMN OKPEMO.

TGF-B — ocHoBHMIN NpodhibporeHHNiA UUTOKIH i nep-
CMeKTUBHA MiLLeHb Y nikyBaHHi ¢ibpo3y. TGF-B 3anyckae
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OpwuriHaAbHiI AOCAIAXKEHHS

anonTo3 3a fonomoroto DAPG 6inka i nigsuLLyeTbes 3a
YMOB TOKCWUYHOTO ypaxeHHs neviHku [19]. Halwi pesynsratu
3iCTaBHi 3 fJaHMMW MeTaaHaniay, LWo 3aircHeHun B. Dewidar
et al. ABTOpU nigcyMyBanu ocTaHHi pe3ynstatit JOCTimKeHb
poni TGF-B sk npochibporeHHoro areHTa, HBKYHUM SKUIA
MOXHa peryntoBaTi npoLecy peMoAenioBaHHs TkaHuH [20].

Pesynstat Haworo gocnigxeHHs smicty AHK y
KMiTUHAX MeviHKW iHTaKTHWX TBAPWH BIAMOBIAATL AAHUM
iHLWKX aBTOpIB [21]. Pe3ynkraT NpOTOYHOrO aHaniay TkaHuH
nevdiHkv LWypis 3 iHaykoaHum FAYT1 nokasanu BigcoTkose
30inbLUEHHS S4ep renatouuTis, Lo nepebyBatoTb y hazax S
i GOG1 kniTUHHOTO LyKny. Taky 3MiHy MITOTUYHOTO npoLiecy
MOXHa MOSICHATY penapaTMBHAMM MPOLIECaM B pe3ynbrari
il ToKeMyHUX MeTaboniTie eTaHony [22]. Taki cami pesyrnb-
Tatn otpumanu Hend Abd-Allah et al., kotpi gocnipxysanu
piBEHb OKCMAATUBHOIO CTpecy Ta ¢parmeHTauito AHK
[23]. MigBuLLEHMIA BILCOTOK KNiTUH, WO NepebyBatoTb Y
¢hasi SUB-GOG1 BKkasye Ha nigBULLEHHS y TBapWH i3 TAYT]
parmerTauii AHK, a Le € knto4oBMM MapkepoM anonTo3y
SIK 3anporpamoBaHoro Tuny 3arnbeni knituHm [24].

MnTaHHaM pereHepauii TKaHWHW MeYiHKM B yMOBaX
naTonorii 3amatoTbCs N YKpaiHCbKi HayKoBL. Tak, y gocni-
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 arnKOTOMbHUM YPaXEHHSM MeYiHKM.

2. ToKcyyHa pig eTaHony CnpuymHse 3armbenb KNiTH
LUNSIXOM anomnToay, L0 NiATBEpMKYETHCS 3BiNbLUEHHSM Y
HUX MokasHukiB chparmenTauii sgepHoi OHK.

3. Pesynetatu gocnimkeHHs csigyatb, WO BBEAEH-
HS KOPBITUHY Lypam i3 [YAI 3aebinblioro 3HkyBano
KOHLeHTpauito B nnasmi IGF-1, a B rpyni TBapwH, ki Ans
KOpeKLii oTpUMyBanu rayTapriH, CrocTepirani 3HWKEeHHS
piBHA npochibporeHHoro umTtokiHy TGF-f.

4. OpHovacHe BBEeAEHHS KOPBITUHY Ta ryTapriHy [o-
cnigHum TBapuHam i3 FAYT1 He nokasano nepeearu Wogo
3HWXKEHHS! HAa3BaHMX MOKA3HMKIB MOPIBHSIHO 3 OKPEMMUM
BBEJEHHSAM npenaparis.

MepcnekTMBM NoganbWmnX AochimKeHb NONAralTb
Yy NPOAOBXEHHI BUBYEHHS poni po3ananbHux i npodibpo-
FeHHUX LIMTOKIHIB, @ TaKOX MOXMMBOCTI iX MeTaboniyHol
KopeKLi.
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MeTta po60TH — BU3HA4MTM H4ACTOTY FOCTPUX LLINYHKOBO-KMLLKOBIMX KPOBOTEH BUPA3KOBOI €TiONOrii Ta npoaHanisysaTti pesynsraru
€H0CKOMIYHOrO Ta XipypriYHOro MeTOiB remocTasy B NaLlieHTiB NOXMIOro Ta CTapeYoro BiKy.

Marepianu Ta metogu. 3a nepiog 2019-2020 pp. nponikyBanu 463 nauieHTiB i3 rOCTPOIO LLITYHKOBO-KULLKOBOK 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 %) BKNIOYMIN XBOPKX, SIKUM BUKOHAmNM eHAOCKOMIYHWIA reMoCTas AiaTepMoKoarynswieio Ta
[OCAMM NoKanbHoro remocTasy. MNokasanHs — akTuBHICTb kpoBoTedi Fla 'y 4 (12,5 %) nauieHTis, FIb —y 14 (43,8 %), Flla—B 1
(3,1%), Fllb—y 6 (18,8 %), Fllc—y 7 (21,9 %). Criliknin remocTta3 HactaB y 24 (75 %) xBopwx, ix Bunucanu. Peumavs npodby3Hoi
UKK y TepmiH Big 2 go 6 ai6 piarHoctyeanu y 8 (25 %) nauieHTis. MpUynHW peLmamnBy KPOBOTeMI: FiraHTChbKi BUPa3Ku Ha 3afHii
CTiHLi UmBynnHy ABaHAZLUATNANOI KULLKW, HA Manii KpUBU3HI Ta B KapaianbHOMY Bifini LWNyHKa, akTUBHA KpOBOTEYa Ha yac re-
MocTagy, orocnitarnbHe NPUAMaHHs aHTUKoarynsaHTiB, AEKOMNEHCOBaHa CynyTHS naTonoris. EKCTpeHy nanapoTomito 3 BapiaHTamu
XipypriyHoro remocTasy BukoHanm 6 (75 %) xeopum. Micns onepauii nomepnu 5 (83,3 %) navieHTis (remopariyHmii Lok — 2 0cobu,
noniopraHHa HegoCTaTHICTb — 2 BUNagku, Tpomboembonis nereHeBoi apTepii — 1 xsopwii) MOBTOPHWIF €HAOCKONIYHWIA reMocTa3
3pifcHum 2 (25 %) nauieHTam i3 netaneHUM 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 %) XxBopux (reMopariqHuii
LIOK — 8 BMNagkiB, moniopraHHa HeQoCTaTHICTb — 5, noniMopbiaHuiA cTaH — 2, Tpomboembonis nereHeBoi apTepii — 1 nawieHT).

BucHoBku. Cepep nauiexTis i3 MLUKK BupaskoBoi etionorii ocobm Bikom noHag 60 pokis ctaHosunm 69,8 %. Cepep Lmx nauieHTis
nokanbHuin remocTas 3gincHnnm 21,1 %, XipypriuHuii remocTas npesantoBas Hag eHpgockoniyHnm — 52,9 % i 47,1 % signosigHo.
BapiaHTy xipypri4Horo remoctasy TpaBMaTWyHi, HaZilHiLLi, ane CNpUYMHUIN BUCOKY NeTanbHicTb — 44,4 %. EHpockoniyHWi re-
MOCTa3 MarnoTpaBMaTUYHUIA, CTIKWA Y 75 % XBOPWX, ane HeCTIKuiA Yepes peumams Npody3Hoi kposoTeui (y 25 % Bunaakis) i3
HaCTyNHWM XipypriYHMM remocTasoM, Lo NPK3BIB [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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CTaT1CTNYHI faHi Npo YacTOoTy rOCTPYX LLINYHKOBO-KULLIKO-
Bux kpoBoTed (I"LLIKK) B1paskoBoi eTionorii B pi3Hux kpaiHax
cynepeunusi [2,11,14]. Tak, y CLUA 3axsoptoBaHicTb Ha
BUpasky, Wwo ycknagHei MLUKK, ctaHosuTs 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 BNpOBaMKEHHS
HOBWX TEXHOJOTiN y MpakTuKy abgomiHanbHoI Xipyprii Ta
engockonii, netaneHicTb Big MNUKK Bupaskosoi etionori,
3a faHuMK haxoBOi NiTepaTypu, 3an1waeTbes 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]. Ocobnueoto
€ rpyna oci6 Bikom noHaz 60 pokiB, y KOTPUX € TEHAEHLLS
Ao 36inbLuenHs MUKK Bupaskosoi etionorii — 70-80 % [4],
a CymapHa neTanbHicTb icToTHO Buwa — 3740 % [3,4,15].
Y nicnsionepavitHomy nepiogi, Npu peunaneax KpoBoTeYi
neTanbHicTb e Buwa — 55-80 % [8,9,13].

3rigHO 3 KNiHIYHMM NPOTOKONaMK HafaHHs! MeQUYHOT
fonomoru xsopum i3 MUKK BrpaskoBoi etionorii, nig yac
HaOXOMKEHHS B KMiHIKy B NpuUiManbHO-AiarHOCTUYHOMY
BigZineHHi abo B onepavuiiiHiin BUKOHYOTL hibpoesoda-
roractpogyopeHockonito (PEFAC) ang BCTaHOBNEHHS
MPaBUIbHOTO AiarHo3y, OLiHIOBaHHSA MPOrHO3y, BUGOpY
nikyBanbHOI TaKTUKK, 3aiAcHeHHs remocTasy [1]. EHgocko-
niYHiA remocTas € npioputethum [8,9,11,15]. 3a gaHumm
Cy4aCHWX JOCTIMKEHb, € HA3KA | MO3UTUBHMX, | HEraTUBHUX
puc eHgockonivyHoro remoctasy [8—10,12].

JliryBaHHs Ta kninyBaHHSA K METOAM €HBOCKOMYHOM
reMocTasy He Habyn LUMPOKOTO 3aCTOCYBAHHS B KMiHIYHIN
MPaKTWLL, OCKINbKY XOM | € BUCOKOTEXHOIOTMYHUMM, are pasoMm
i3 TUM [OPOMVIMK, @ AF1S1 iX 3aCTOCYBaHHS HeobXiaHa BMCOKa
kBanicikauis engockonicta [7,10]. EnexkrpoxipypriuHi n Tep-
MiYHi MeToaw y Aesikix XBOpUX NPWU3BOAsTb 40 nepdopaii
CTiHKV LNyHKa Ta ABaHagusTnanor kvwwkv (AM1K), ogHak HuHi
X JOBOMI LUMPOKO BUKOPUCTOBYHOTH [7,8,10]. 3HMKEHWI prank
nepdopallii Mae aproHonnasmoBa Koarynsuisi BHacnigok
HErnmmMBOKOro BNIMBY Ha TKaHWHW, are, Ha arlb, 4acTo He
BOAETLCS AOCAITW afieKBaTHOTO reMocTady Yepe3 noBepx-
HeBy [ito Uiei koarynauii [5,8,10]. MeToau eHgockoniyHoro
remocTasy aloTb 3MOrY BipOrigHO 3HWU3UTU PiBEHb BIOKPUTUX
OnepaTyBHIX BTpyYaHb Ha 72 % i HACTyMHy NeTanbHiCTb
[13]. XipypriyHuii remocTas KOpeKTHUIA, ane B LibOMY pasi
30inbLLUyeTLCA TPUBanICTb 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 eKCTPEeHOI Ta LUBMAKOI

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

OpwuriHaAbHiI AOCAIAXKEHHS

MeanyHoi gonomoruy 3anopi3bkoi MiCbKOi paau, Lo €
6a3oto kadpegpy 3aranbHOI Xipyprii Ta NiCNSAUNNOMHOI
XipypriyHoi OCBITM 3anopi3bkoro epaBHOrO MELUYHOTO
yHiBepcuTeTy, y 2019-2020 pp. nponikysanu 463 xeopwx i3
["LKK BrpaskoBoi eTionorii (y cTpykTypi Bcix 655 navlieHTis
i3 [UKK e craHosuno 70,7 % sBunagkis).

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, cTapedoro (74-90 pokie) — 144
(44,6 %), nosroxuteni (91 pik i GinbLe) — 11 (3,4 %) ocib.
Yci nauieHT Manu cynyTHi 3aXBOpHOBaHHS, HaryacTille
AjarHocTyBanm rinepToHiyHy xBopoly, LykpoBwii Aiaber,
XPOHiYHi 06CTPYKTWBHI 3aXBOPHOBAHHS NEreHb, CE40KaM SHY
xBOpoOy, NienoHehpuT, a TaKoX ixHi ycknagHeHHs:. Kinbkictb
CyMyTHIX 3aXBOPIOBaHb B OHOMO XBOPOro 3binbLuyBanacs
B KOXHil1 HACTYMHII BiKOBIW rpyni.

YCi nauieHTn JocTaBneHi B KNiHiKy kapeTamu WBuA-
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 %) navieHTis
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 %) xBOpuX Ha BUpPa3KoBY XBO-
poby Ta XpOHiYHWIA racTpuT. PaHilue (y TepmiH Big 8 fo 20
POKIB) y 3B'A3KY 3 HAsIBHICTIO BUPa3koBOi XBOPOOMU LLUMyHKa
Ta [MNK 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 arpecuBHUA Nepedir, a Takox 3aBxamn
npu3BoAMTb [0 ycknaaHeHb [MLUKK.

CraTucTyHe onpauloBaHHS pe3ynbraTiB BYKOHamm
3a gonomoroto Statistica for Windows 13 (StatSoft inc., Ne
JPZ8041382130ARCN10-J).

Pe3yabTati

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

BupaskoBy xBopoby WwnyHka giarHoctyBanu y 156
(48,3 %) nauienTis, AMNK —y 154 (47,7 %), noegHaHui
nepebir natonorin —y 13 (4,0 %). XBopi, ski nepebysanu
B KPUTU4YHOMY CTaHi, 3 aKTUBHOK KPOBOTEYEK Ta HecTa-
6inbHO remoguHamikoto (n = 67, 20,7 %), ekcTpeHo
[OCTaBEHi B OMepauiiHy B CynpoBOAi aHecTesionora,
SIKUA NPOAOBXKYBAB peaHimaLiiHo-aHeCcTe3ionorivHi 3a-
xoau. Tam 3acTocyBanu AOAATKOBI METOAM OBCTEXEHHS
(nabopaTopHo-6ioximiyHi, ynbTpa3ByKoBe LOCMIHKEHHS,
PEHTIEHOCKOMiS OpraHiB rpyaHOi Ta YepeBHOI MOPOXHUH,
®EMAC), 3pincHmnmn oujHIOBaHHS pesynbraTiB. OCHOBHWI
metog — OEMAC, 3aBasku sk BepudikyBanu ajarHos
BMPa3KOBOI XBOPOOW, BU3HAYMNM NOKanidaLito XPOHIYHOT
BMpa3kK Ta ii xapaKTepucTUKK, HasiBHICTb abo BiACYTHICTb
aKTVUBHOI KPOBOTeYi, OLIHWUMK CTaH remocTasy, NporHo3
peLnavBy KPOBOTEMI 3a KnacudikaLlieto aKTYBHOCTI KPOBO-
Teui J. A. H. Forest (2006) onsi cBOe4acHoi AiarHoCcTuku Ta
BU3HaYEHHS NiKyBarbHOI TakTUKW. [OCTIMKEHHS 34ICHUNM
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Ta6nuus 1. EekTUBHICTb €HZ0CKONIYHOro reMocTasy AiaTepMoKoarymnsieo
B nauieHTis i3 MNLUKK Bupaskosoi eTionorii

EHpocKoni4yHui remocTas

KinbkicTb XBOpUX
a6c 1%

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

Yueno B cTeneHi — KinbkicTb nauieHTiB, ski nomepnu.

Tabnuus 2. EdexTusHICTb XipypriyHoro remoctasy B nauieHTis i3 MLLKK BupaskoBsoi

eTionorii

0O6csr onepauii
N

Pesekuis 2/3 wnyHka 3a binbpotom Il — Banbgypom 22" 61,1

BuciueHHs Bupasky 3 ninoponnactukoto 3a [hkanaom—Xopeni 124 33,3

lacTpekToMist 1 2,8

TpoLUMBaHHS CYAVHM, L0 KPOBOTOUMTb, EKCTPaTEpUTOPM3aLis 1 2,8

BMPa3K¥ 3 CETMEHTAPHOI0 AYOAEHOMAaCTUKOK

3aranom 36 100,0

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

AKTUBHICTb kpoBoTeui 3a J. A. H. Forest (2006) B 323
obcrexxeHnx Bikom noHaa 60 pokis: Fl (kpoBoTeua, Lo Tpu-
Bae)— 31 (9,6 %) ocoba, Fla (cTpymeHeBa kposoTeva) — 11
(3,4 %), Flb (nigTikanHs kposi) — 20 (6,2 %); Il (3ynuHeHa
kpoBoTeya) — 247 (76,5 %) nauienTis, Flla (TpombosaHa
cyanHa) — 3 (0,9 %), Flib (cikcoBanmin 3rycTok kposi y
BMPasKoBil Hilwi) — 46 (14,2 %), Flic (apibri TpomboBaHi
CYAMHW fiHa Ta CTiHOK B1pasku) — 198 (61,3 %); Flll (Hemae
03HaK KPOBOTeYi 3a HasiBHOCTI BUPa3KoBOro AedekTy nig
hibpuHom) — 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 NaLieHTiB
NOZINUIN 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 nokanbHWUA remocTas. Pesyniraty CTiNKOCTi fiokarb-
HOro reMocTasy B paHHbOMY MicrnsionepawiiHomy nepioi
HaBefeHi B mabnuuj 1.

Crinkuin remocTas HactaB y 24 (75 %) xBopux; Le
[ano 3mory nopsig i3 6araTokOMNOHEHTHOI IHTEHCUBHOKO
KOHCEPBATMBHOK Teparieto LWSXOM BMAWBY HA OCHOBHI
naToreHeTUYHI MexaHi3M1 YHUKHY T peLmamBy KpoBoTeui. L
nawieHTV BUNUCaHi Ans 3akiHYeHHs NikyBaHHS nig Harmsgom
CiMENHOro nikapsi, pekoMeH4oBaHa nnaHoBa onepawis.

Peunans npocpysHoi MUKK susisunu y 8 (25 %) naui-
€HTIB y TEPMIH BiZ 2 fo 6 aib nicns eHOoCKoNiYHOMO 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 — ri-
raHTCbka BMpaska Po3MIpOM MOHAA 2 CM Ha 3afHii CTiHU
unbynunu AMK, Ha maninn KpUBM3HI Ta B kapgiansHoMy
BiAAiNi LLMyHKa, akTUBHA KPOBOTEYA Ha Yac eHA0CKONIYHOMo
remMocTaay, JorocnitansHe NpUiMaHHs! aHTUKOarynsHTiB y
3B’A3KY 3 TPOM60HNEDITOM, HAABHICTb AEKOMNEHCOBAHOT
CynyTHbOI natonorii (rinepToHi4Ha 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 %) navieHTam, BUCIYEHHS BUPA3KM 3 MINIONNACTVKOW
3a [xapgnom—Xopeni — 2 (33,3 %), ractpektomio — 1
(16,7 %), NpoLIMBaHHS CYAMHU 3 eKCTpaTepuTopm3aLieto
BMpa3ky Ta fyogeHonnactukoto — 1 (16,7 %). Bei onepauii
3aBepLLEHi BCTAHOBMEHHSIM HA30€t0HANbHOIO 30HAA Ans
XapyyBaHHSi, APeHYBaHHAM YepeBHOI MOPOXHMHU. [licns
onepauii nomepru 5 (83,3 %) navieHTiB, Npu4mMHK netanb-
HUX HacnifkiB — noniopraHHa HegoctaTtHIcTb (2 (40 %)
BMNagKu), 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 NokKasaHHAMM: BiK 91 piK i
HasBHICTb TSXKOI CynyTHLOI CEPLEBO-CYAMHHOI naTonorii
(1 xBOpPUI), BiAMOBA Bif, ONEPaTUBHOMO BTPyYaHHs (1 Bu-
nafok); obuasa nauieHT NoMepsu.

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

pyna B (n = 36; 52,9 %) — nauieHTu, SkuM HanpukiHLi
[iarHOCTUYHOTO eTany Anis XipypriYHOro remoctasy BUKO-
Hanmu eKCTpeHy onepavito NanapoToMHUM ONepaTUBHUM
focTynom. MNokazaHHs — peunanBHa Npody3Ha KpoBoTeYa,
HEMOXIUBICTb eBakyaLlii KpOBi 3 LUMYyHKa Yepes BUCOKUI
TeMmn apTepianbHOi KPOBOTeYi, BidyanidaLlii BUPasKoBOrO
AedexTy 3i cnpoboto EHAOCKOMIYHOMO rEMOCTAa3Y, 3HUKEHHS!
NoKa3HUKIB remoanHamiky, Lo Bianosigano cturmarti F1a.
XapakTep Ta obesar onepaTBHUX BTPyYaHb BU3HaYanm 3a
M'ATbMa rOfIOBHUMY KPUTEPISMU:

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

— CTaH XBOPOro (KOMMEHCOBaHWI, AEKOMMEHCOBaHNN);

— TSKKICTb CyMyTHBOI NATonorii Ta CTyMiHb ii KOMNEH-
caulii;

— kBanidikaLis xipypriyHoi Ta aHecTesionorivyHoi
Opurag;

— MatepianbHe 3abe3neyeHHs onepaTUBHOMO BTPY-
YaHHs.

BapiaHTu xipypri4Horo reMocTasy nanapoToMHUM ore-
paTvBHUM [JOCTYNOM HaBefeHi B mabnuyi 2. 3a fgaHuvu,
Lo HaBefeHi, BinbLUOCT NaLlieHTam BUKOHaNM paaukansHy
onepauito B 0bcasi pesekuii 2/3 wnyHka 3a binbpotom
Il — Banbthypom. MokasaHHs [0 Hei — BENWKI Ta riraHTChbKi
KanbOo3Hi BUPa3sky, iCTOTHI NOKanbHi 3MiHM B 30Hi XPOHIYHOI
BMPa3ky (MEeHeTpaLlist B roniBKy NigLImyHKOBOI 3anosu, rena-
TOAYOAEHanbHy 3B'513KY, MEYiHKY, XKOBYHUI MiXyp, pyOLeBi
Aedopmalii, CybKOMNEHCOBaHMI CTEHO3, BENWKMIA Nepiyrb-
LieporeHHNi iHgineTpar). Heasaxarouu Ha npiopuTeT BUKO-
HaHHs MEHLL TPAaBMaTUYHUX OpraHo30epiranbHuX onepalwliit,
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iM HanexuTb NnuLe apyre Micle, OCKiNbKM TEXHIYHO Byno
HEMOXITUBO iX 3AINCHUTY 32 HAsIBHOCTi HA3BaHWX JOKalb-
HUX 3MiH. Y 3B’13Ky 3 MHOXVHHOO NoKasnidaLieto XpOHIYHUX
BMPA30K LUYHKa B 1 XBOPOrO 3AINCHUMMN racTPEKTOMIt0.
3aBepluanbHuiA eTan onepaLwii — BCTAHOBIEHHSI Ha30-
€10HarNbHOrO 30HAA ANs XapHyBaHHs!, APeHYBaHHS YEPEBHOT
nopoxHuHK. B nicnsionepavinHomy nepiogi nomepnu 16
(44,4 %) navieHTiB, NPUYYHN CMEPTi — remMopariYHniA LLIoK
3 ctynens (n = 8), noniopraHHa HegocTaTHiCTb (n = 5),
nonimopGigHuiA cTaH (n = 2), Tpomb6oembonis nereHeBoi
aptepii (n = 1). 3anexHo Big 06csAry XipypriyHoro BTpyYaH-
HS nicnsa pesekLii WwnyHka 3a binbpotom Il — Banbdypom
nomeprv 11 (68,7 %) navieHTiB, nicns BUCIYEHHS BUPa3Ky 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 30inbLUYyeTbCS; Lie BiNOBIAAe JaHUM iHLMX
astopis [4,10,16]. EcbekTnBHICTb €HOOCKONIYHOTO remocTa-
3y i3 3aCTOCYBaHHSIM HOBITHIX TEXHONOTII (QProHOMIa3MoBOI
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 %, pagioxBunbL0BoOro
metoay — 78,0 % [3,5,7,8,12]. Y Hawomy pocnimkeHHi oT-
pUMan HWXYi NOKa3HUKM ePEKTUBHOCTI EHAO0CKOMIYHOTO
remoctasy — 75 %, LU0 MOB’A3aH0 3 BUKOPUCTAHHSM JiaTep-
Mokoarynsuii. Y ¢haxosiit niteparypi onMcaHo yCcKagHeHHs
nicns giatepmokoarynsauii — nepcopaLito CTIHKM LWTyHKa Ta
MK [7,8,10]. Ham Boanocs 3anobirtu BUHMKHEHHIO LIbOro
yCKNaZHEHHS.

EdbekTMBHUI €HO0CKONIYHUIA remMocTa3 AaB 3mory
CKOPOTUTW KinbKiCTb HeBe3neyHNX HeBiaKMaaHKX onepaLlii
i noninwwTK pesyneTtatu nikyBaHHs. po e ceigyats pe-
3ynbTaTv JOCHIMKEHD iHWKX aBTopis [3,5,7,8,12).

Yactka peumnamsis 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 YMHHMKY, LLO NPU3BENU OO0 PeLnamBHOI
npodpy3Hoi MLKK; pesynbraty 36iratoTbes 3 AaHUMM iHLWUX
aBTopiB [6]. Hecnpustnueuii abo puankoBaHWA NPOrHO3
peunavsy npodysHoi MUKK gae nigctasn go BUKOHaH-
HS ManoTpaBMaTUYHWUX opraHo3bepiranbHUX onepawii,
LLO CMPWSIOTb OTPUMAHHIO Kpaluux pesynsrartis [7,8,13].
[JoTtpumytoumnch Li€i KoHLenLji, BUCIHEHHS BMpa3ku abo
eKcTpaTepuTOopK3aLlis 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 (LWMpuHa 1A 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 wiyHka 3a
BinbpoTom Il — Banbdypom YK 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].

[NopiBHtotouM 3aranbHy neTanbHICTb NpK eHaoCcKomiY-
HOMY remMocTa3i Ta 3aranbHy NeTanbHiCTb B HEBIAKNAAHO
onepoBaHwx naujeHTis Ha BucoTi NLIKK 6e3 3acTocyBaHHs
€HO0CKOMIYHOTO remMOoCTagy, BUSIBUIM, LLIO BOHA BABIYi HKYA
- 21,9 % npotu 44,4 % BignoB.igHo.

BucHoBKH

1. Cepep nauienTis i3 MNLKK BupaskoBoi eTionorii ocobm
BikoM noHag 60 pokis cTaHoBunn 69,8 %. Cepen umux navji-
€HTIB NokarnbHui remoctaa aaiicHnnm 21,1 %, XipypriyHmi
remocTas npeBantoBaB Hag €HAOCKOMYHUM — 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 noganbwmnX AochimKeHb NOMAralTb
Yy po3p00neHHi HOBUX, EHEKTUBHILLINX METOAIB EHLOCKOMIY-
HOro remMocTasy, eheKTMBHILLOrO NPOrHO3yBaHHS PeLMamMBY
npodhy3HOi KPOBOTEYi AN 3MiHW XipypriyHOi TakTUKK Yy
XBOPUX MOXWIIONO Ta CTAPEYoro Biky 3 FOCTPOH LUMYHKO-
BO-KMLLKOBO KpOBOTEYEH BUpa3koBoi eTionorii Fli FIl rpyn
3 0COBMMBO BUCOKUM PU3MKOM peLmayBy KpOBOTEMI nicns
€H[I0CKOMIYHOTO reMoCTasy Ha akTWUBHY XipypriuHy TaKTUKY
Micnsi KOPOTKOYACHOI BCEOIYHOT MiArOTOBKM — 3AINCHEHHS
XipypriyHoro remoctasy. Lle gactb 3mory noninwuTu pe-
3ynbTaTyt NikyBaHHS.

diHaHCcyBaHHA

Pobora BuKoHaHa B pamkax HAP 3anopiabkoro AepxaBHOro
MEAMYHOTO yHiBEpCUTETY «[TOAIMLLEHHS AiKyBaHHS B 0CI6 MOXMAOTO
i cTapeyoro Biky», Ne aepxpeectpauii 0117U006955.

KoH®niKT iHTepeciB: BiaCyTHil.
Conflicts of interest: authors have no conflict of interest to declare.

Haailwaa o peaakuii / Received: 02.12.2021
Micas poonpautoBaHHs / Revised: 21.01.2022
MpuiHaATo A0 Apyky / Accepted: 10.05.2022

BipomocrTi npo aBTopiB:

3aBropoaHin C. M., A-p MeA. Hayk, npodecop, 3aB. Kad. 3aranbHol
Xipyprii Ta NICASAMNAOMHOI XipypriuHoi 0CBiTH, 3anopi3bKk1i
AEPXaBHWUI MeAUYHUIA YHIBepcuTeT, YkpaiHa.

ORCID ID: 0000-0003-3082-3406

Kanwwurap O. B., A-p MeA. Hayk, npodecop kad. 3aranbHoi Xipyprii
Ta NiCASAMNAOMHOI XipypriuHOT OCBITH, 3an0opi3bKuiA AepXaBHUI
MeAUYHUI YHiBepcuTeT, YkpaiHa.

ORCID ID: 0000-0001-6995-8135

KoteHko O. |., 04HWit acnipaHT kad. 3aranbHoi xipyprii Ta
NiCASAMNAOMHOI XipYPriuHOT OCBITH, 3aN0oPi3bKUIA AEPKaBHUN
MeAUYHWUI YHiBepcuTeT, YkpaiHa.

ORCID ID: 0000-0002-0253-5610

Kanwwurap 0. 0., kaHA. MeA. HayK, AOLEHT kad. 3aranbHOi Xipyprii
Ta NICASAMMAOMHOI XipypriuHOT OCBITH, 3anopi3bkui AepXaBHUI
MEAWMYHUI YHIBEPCHTET, YKpaiHa.

ORCID ID: 0000-0003-4159-3925

ISSN 2306-4145  http://zmj.zsmu.edu.ua 405


https://orcid.org/0000-0003-3082-3406
https://orcid.org/0000-0001-6995-8135
https://orcid.org/0000-0002-0253-5610
https://orcid.org/0000-0003-4159-3925

406

Original research

AaHuAtok M. B., KaHA. MeA. Hayk, AOLIEHT kad. 3aranbHoi Xipyprii
Ta NICASAMNAOMHOI XipypriuHOT 0CBITH, 3an0opi3bKuiA AepKaBHUI
MEeAMYHUI YHIBEPCHTET, YKpaiHa.

ORCID ID: 0000-0003-4515-7522

Information about authors:

Zavhorodnii S. M., MD, PhD, DSc, Professor, Head of

the Department of General Surgery and Postgraduate Surgical
Education, Zaporizhzhia State Medical University, Ukraine.
Kapshytar 0. V., MD, PhD, DSc, Professor of the Department

of General Surgery and Postgraduate Surgical Education,
Zaporizhzhia State Medical University, Ukraine.

Kotenko 0. 1., MD, Postgraduate Student of the Department

of General Surgery and Postgraduate Surgical Education,
Zaporizhzhia State Medical University, Ukraine.

Kapshytar O. 0., MD, PhD, Associate Professor of the Department
of General Surgery and Postgraduate Surgijcal Education,
Zaporizhzhia State Medical University, Ukraine.

Danyliuk M. B., MD, PhD, Associate Professor of the Department
of General Surgery and Postgraduate Surgical Education,
Zaporizhzhia State Medical University, Ukraine.

CnUCOK AiTepaTypu

[

[

(3]

[4

5]

(6]

Y

(8]

&

[10]

[

[12]

[13]

(4]

[19]

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

TytyeHko M. 1., CrioHeupkuid b. I., Powmn I T [liarHocTika Ta nikyBaHHs
HeBap1KO3HNX KPOBOTEY 3 BEPXHiX BiAinia TpaBHoro kaany. Xipypais
Ykpainu. 2016. Ne 4. C. 117-120.

Boiiko B. B., Kpusopotbko W. B., Mpoma B. I'. Pesynbtatel 1 npobnem-
Hble BOMPOCHI NEYEHNS OCTPbIX A3BEHHBIX KeEMyA04HO-KULIEYHbIX
kpoBoTeYeHuit 3a nocneaHue 15 net. Xapkigcoka XxipypeiyHa wkona.
2016.T.77,Ne 2. C. 141-145.

By6Hsik M. P. EHgoBackynsipHa fiarHocTvka, NnikyBaHHs i ipodhinakTika
TOCTPUX racTPOAYOAEHANbHIX KPOBOTEY : ANC. ... KaHA. Mef. HayK :
14.01.03. J1bBiB : J1bBIBCbKMIA HALiOHANbHUA MEAUYHUIA YHIBECUTET
im. Januna Fanuuskoro, 2019. 179 c.

[epxasHuii 3aknap «LleHTp MmeanyHoi cratuetukn Midictepctsa oxo-
poHu 3n0poB'a Ykpaitu». URL : http:/medstat.gov.ua/

[locBiz ManoiHBa3nBHNX — EHOOCKOMIYHUX METOAIB 3yMUHKW KDOBOTEM
y BepxHix Biaainax tpasHoi cuctemu / H. Byna, 0. Lasapos, . Ca-
BuLbkuit, M. CaBuubka. Mpaui Haykogo2o mosapucmea im. LLiegyeHka.
Meduyi Hayku. 2019. T. 55, Ne 1. C. 98-110. https://doi.org/10.25040/
ntsh2019.01.15

fyTtka |. ., TpuHdyk ®. B. Ananis cakTopis puanky possuTky peuu-
QVBY racTpoAyoAeHanbHOi KPOBOTEYI BUPA3KOBOTO reHesy. BiCHUK
BiHHUYbKO20 HauioHabHO20 MeOU4Ho20 yHisepcumemy. 2017. T. 1,
Ne 1,4.1. C. 31-34.

EkcnepumeHTanbHo KkniHiuHe oBrpyHTyBaHHS MikyBaHHS LMYHKOBO-
KMLLKOBMX KPOBOTEY 3 BUKOPUCTAHHAM EHA0CKOMIYHOT BUCOKOYACTOTHOT
3BaptoBarnbHoi 6inonspHoi enektpokoarynsuyii / M. [. omiH Ta iH.
Xipypeis Ykpaitu. 2019. Ne 1. C. 44-49.

EHpockoniyHuiA remocTas npu BUPa3KoBii racTpoayofeHanbHin
KpOBOTEYi 3 BUKOPUCTAHHAM BUCOKOYACTOTHOrO BionoriyHoro 3sapto-
BanbHoro enektponirysaxHs / A. M. ®enewwTuHebkuid Ta iH. KniHivHa
xipypeisi. 2020. T. 87, Ne 9-10. C. 14-17. https://doi.org/10.26779/2522-
1396.2020.9-10.14

EdbekTUBHICTb eHAOCKONIYHOrO remocTady y nauieHTiB i3 BUCOKUM
PU3MKOM PeLnamMBY racTpofyoAeHanbHUX KpOBOTEY BMPA3KoBOrO
reqesy / B. B. MeTpyLerko Ta iH. KniiyHa aHamomis ma onepamueHa
Xipypeisi. 2017. T. 16, Ne 4. C. 82-85. https://doi.org/10.24061/1727-
0847.16.4.2017.102

Bepesnuupbkuit, A. C., Cynuma, B. T., Apowwetko, K. O. Bubip metoay
€HAOCKOMIYHOrO reMoCTasy NP roCTPUX LUMYHKOBO-KWLLKOBUX KPOBO-
Tevax. linumanbHa xipypais. 2016. Ne 2. C. 108-111.

Koponb A. A. locTpi BMpa3KoBi racTpoayofeHanbHi KpoBOTeui: 0Co-
6nmBocTi nikyBanbHoi cTparterii Ha cy4acHomy eTani. Art of medicine.
2018. Ne 4. C. 106-108.

AnropuTM 3acTOCyBaHHS €HA0BACKyNSPHUX METOAMK Y AiarHoCTML,
NikyBaHHi i npodinakTuLi HeBapUKO3HWX racTPOLyOAEHaNbHUX KPOBO-
Te4/ B. O. Martsiituyk, M. P. By6Hsik, A. A. Koponb, |. M. Tymak. Art of
medicine. 2018. Ne 4. C. 118-120.

OujiHka edheKTMBHOCTI €HOCKOMIYHOr0 reMOoCTasy y NaLlieHTiB i3 remopa-
FiYHMM LLIOKOM Ha TNi BMPa3KoBUX racTpoayoaeHanbHUX kposotey / B. B.
MeTpyLueHko Ta iH. BicHUK BiHHUUbKO20 HauioHambHO20 MeAUYHO20
yHisepcumemy. 2017. Ne 1. C. 152-155.

OujHKa CTaHy cUCTEMU reMOCTasy Y MaLieHTIB i3 LLNYHKOBO-KULLKOBOIO
kposoteyeto / 3. A1. Napo Ta iH. BicHuk npobnem Gionoeii i MeOUYUHU.
2019. Ne 3. C. 138-143. https://doi.org/10.29254/2077-4214-2019-3-
152-138-143

Ponb komopbigHoi natonorii npy BUpasKoBWX racTpoayoaeHanbHUX
kposoTeyax / O. B. CUHAYEHKO Ta iH. ByKOBUHCLKUL MEOUYHUL BICHUK.

[16]

2018. T. 22, Ne 4. C. 107-112. https:/doi.org/10.24061/2413-0737.
XXI1.4.88.2018.94

Tpodimos M. B. EkcnepumeHTanbHo-kniHiYHe 06rpyHTyBaHHS BUGOpY
MeToay NiKyBaHHS XBOPUX 3 BUPA3KOBUMMW KPOBOTEYAMM 3 BEPXHIX
BiAAINIB LWYHKOBO-KMLUKOBOTO TPAKTY : AWC. ... A-pa Med. Hayk :
14.01.03 / Hau. in-T xipyprii Ta TpaHcnnanTonorii im. O. O. Lanimosa.
Kwis, 2016. 379 c.

References

(1

[

(3]

[4]

3]

(6]

Y

(8]

&)

(10]

(1

(12]

[13]

Tutchenko, M. |., Slonetsky, B. I., & Roshchin, G. G. (2016). Diahnostyka
ta likuvannia nevarykoznykh krovotech z verkhnikh viddiliv travnoho
kanalu [Diagnosis and treatment of non-varicose upper gastrointestinal
bleeding]. Khirurhiia Ukrainy, (4), 117-120. [in Ukrainian].

Boyko, V. V., Krivorotko, I. V., & Groma, V. G. (2016). Rezul'taty
i problemnye voprosy lecheniya ostrykh yazvennykh zheludoch-
no-kishechnykh krovotechenii za poslednie 15 let [Results and
problematic issues of the treatment of acute ulcerative gastrointestinal
bleeding in the last 15 years]. Kharkivska khirurhichna shkola, 77(2),
141-145. [in Ukrainian].

Bubnyak, M. R. (2019). Endovaskuliarna diahnostyka, likuvannia i
profilaktyka hostrykh hastroduodenalnykh krovotech [Myroslav Bub-
nyak. Endovascular diagnostic, treatment and prevention of acute
gastrointestinal bleedings]. Extended abstract of candidate's thesis.
Lviv: Danylo Halytsky National Medical University. [in Ukrainian].
Derzhavnyi zaklad “Tsentr medychnoi statystyky ministerstva okhorony
zdorovia Ukrainy” [Center for Medical Statistics of the Ministry of Health
of Ukraine]. (n.d.). http://medstat.gov.ua/

Bula, N., Shavarov, Y., Savytskyi, Y., & Savytska, M. (2019). Dosvid
maloinvazyvnykh — endoskopichnykh metodiv zupynky krovotechi
u verkhnikh viddilakh travnoi systemy [The experience of minimally
invasive — endoscopic methods used to stop bleeding in upper sections
of the digestive system]. Proceeding of the Shevchenko Scientific
Society. Medical Sciences, 55(1), 98-110. [in Ukrainian]. https:/doi.
0rg/10.25040/ntsh2019.01.15

Dutka, I. ., & Grynchuk, F. V. (2017). Analiz faktoriv ryzyku rozvytku
retsydyvu hastroduodenalnoi krovotechi vyrazkovoho henezu [The
analysis of the gastroduodenal ulcerous bleeding relapse emergence
risk factors]. Visnyk Vinnytskoho natszionalnoho medychnoho univer-
sytetu, 21(1, Part1), 31-34. [in Ukrainian].

Fomin, P. D., Oparin, S. O., Dyadyk, O. O., Feleshtinsky, J. P., So-
rokin, B. V., & Lutsenko, D. V. (2019). Eksperymentalno klinichne
obgruntuvannia likuvannia shlunkovokyshkovykh krovotech z vyko-
rystanniam endoskopichnoi vysokochastotnoi zvariuvalnoi bipoliarnoi
elektrokoahuliatsii [Experimental and clinical rationale for the gastro-
intestinal bleeding treatment with endoscopic high frequency welding
bipolar electrocoagulation]. Khirurhiia Ukrainy, (1), 44-49. [in Ukrainian].
Feleshtynskyi, Y. P., Oparin, S. O., Sorokin, B. V., Boiarska, M. G.,
& Lutsenko, D. V. (2020). Endoskopichnyi hemostaz pry vyrazkovoi
hastroduodenalnii krovotechi z vykorystanniam vysokochastotnoho
biolohichnoho zvariuvalnoho elektrolihuvannia [Endoscopic hemostasis
in the ulcer gastro-duodenal hemorrhage, using high-frequency biolog-
ical welding electro-ligature]. Klinichna khirurhiia, 87(9-10), 14-17. [in
Ukrainian]. https:/doi.org/10.26779/2522-1396.2020.9-10.14
Petrushenko, V. V., Sobko, V. S., Hrebeniuk, D. I., Radoha, Ya. V., &
Khytruk, S. V. (2017). Efektyvnist endoskopichnoho hemostazu u pat-
siientiv iz vysokym ryzykom retsydyvu hastroduodenalnykh krovotech
vyrazkovoho genezu [The effectiveness of endoscopic hemostasis in
patients with a high risk of recurrence of gastroduodenal bleeding of ul-
cerative origin]. Klinichna anatomiia ta operatyvna khirurhiia, 16(4), 82-
85. [in Ukrainian]. https://doi.org/10.24061/1727-0847.16.4.2017.102
Bereznytskyi, Ya. S., Sulyma, V. P, & Yaroshenko, K. O. (2016).
Vybir metodu endoskopichnoho hemostazu pry hostrykh shlunko-
vo-kyshkovykh krovotechakh [Selection of the method of endoscopic
hemostasis in acute gastrointestinal bleeding]. Shpytalna khirurhiia,
(2), 108-111. [in Ukrainian].

Korol, Ya. A. (2018). Hostri vyrazkovi hastroduodenalni krovotechi:
osoblyvosti likuvalnoi stratehii na suchasnomu etapi [Acute gastrodu-
odenal bleeding ulcer: features of modern treatment straegy]. Art of
medicine, (4), 106-108. [in Ukrainian].

Matviychuk, B. O., Bubnyak, M. R., Korol, J. A., & Tumak, . M. (2018).
Algorytm zastosuvannia endovaskulyarnykh metodyk u diahnostytsi,
likuvanni i profilaktytsi nevarykoznykh hastroduodenalnykh krovotech
[Use algorithm of endovascular interve n-tions in diagnosis, treatment
and preve n-tion of nonvariceal gastrointes tinal bleedings]. Art of
medicine, (4), 118-120. [in Ukrainian].

Petrushenko, V., Biloshchytskiy, V., Koval, V., Radyoga, Y.,
Grebenyuk, D., & Sobko, V. (2017). Otszinka efektyvnosti endo-
skopichnoho hemostazu u patsiientiv iz hemorahichnym shokom na tli
vyrazkovykh hastroduodenalnykh krovotech [Evaluation of endoscopic
hemostasis efficiency in patients with hemorrhagic shock because of
ulcer gastro-duodenal bleeding]. Visnik Vinnytskoho natsionalnoho
medychnoho universytetu, 21(1, Part1), 152-155. [in Ukrainian].

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


https://orcid.org/0000-0003-4515-7522
http://medstat.gov.ua/
https://doi.org/10.25040/ntsh2019.01.15
https://doi.org/10.25040/ntsh2019.01.15
https://doi.org/10.26779/2522-1396.2020.9-10.14
https://doi.org/10.26779/2522-1396.2020.9-10.14
https://doi.org/10.24061/1727-0847.16.4.2017.102
https://doi.org/10.24061/1727-0847.16.4.2017.102
https://doi.org/10.29254/2077-4214-2019-3-152-138-143
https://doi.org/10.29254/2077-4214-2019-3-152-138-143
https://doi.org/10.24061/2413-0737.XXII.4.88.2018.94
https://doi.org/10.24061/2413-0737.XXII.4.88.2018.94
http://medstat.gov.ua/
https://doi.org/10.25040/ntsh2019.01.15
https://doi.org/10.25040/ntsh2019.01.15
https://doi.org/10.26779/2522-1396.2020.9-10.14
https://doi.org/10.24061/1727-0847.16.4.2017.102

[14]

[19]

[16]

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

Lavro, Z. Y., Lebed, H. B., Yastremska, O. O., Maksymyuk, H. V.,
Demianchuk, N. R., & Porokhnavets, L. Ye. (2019). Otszinka stanu
systemy hemostazu u patsiientiv iz shlunkovo-kyshkovoiu krovotecheiu
[Evaluation of the state of hemostasis in patients with gastrointestinal
bleeding]. Visnyk problem biolohii i medytsyny, (3), 138-143. [in
Ukrainian]. https://doi.org/10.29254/2077-4214-2019-3-152-138-143

Syniachenko, O. V., Gmoshinskiy, N. V., Ermolaeva, M. V., & Py-
lypenko, V. V. (2018). Rol komorbidnoi patolohii pry vyrazkovykh
hastroduodenalnykh krovotechax [The role of comorbid pathology
in ulcer gastroduodenal bleedings]. Bukovynskyi medychnyi visnyk,
22(4), 107-112. [in Ukrainian]. https://doi.org/10.24061/2413-0737.
XXI1.4.88.2018.94

Trofimov, M. V. (2016). Eksperymentalno-klinichne obgruntuvannia
vyboru metodu likuvannia khvorykh z vyrazkovymy krovotechamy z
verkhnikh viddiliv shlunkovo-kyshkovoho traktu [Experimental-clinical
grounds for the treatment method choice of patients with ulcerous hem-
orrhage from upper parts of the digestive tract (Doctoral dissertation))].
National Institute of Surgery and Transplantology named after O. O.
Shalimov NAMS of Ukraine, Kyiv. [in Ukrainian].

OpwuriHaAbHiI AOCAIAXKEHHS

ISSN 2306-4145  http://zmj.zsmu.edu.ua 407


https://doi.org/10.29254/2077-4214-2019-3-152-138-143
https://doi.org/10.24061/2413-0737.XXII.4.88.2018.94
https://doi.org/10.24061/2413-0737.XXII.4.88.2018.94

Original research

YAK 616.14-007.64-08-036.8
DOI: 10.14739/2310-1210.2022.4.251200

MopiBHANbHMM aHaAI3 e(PEKTUBHOCTI TEPMIUHMX METOAIB AiKyBaHHA
BapUMKO3HOI XBOPOOU HMKHIX KiHLBOK

0. 0. AtamaHiok (2 *ABCDF B A CkpunkoEF, B. M. ATamaHtok(28CP

|IBaHO-DpaHKIBCbKWI HaLIOHAABHUIA MEAMYHWIA YHIBEPCUTET, YKpaiHa

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

Katouogi croBa:
BapvKo3Ha
xBopo6a, TEPMiUHi
METOAM AiKyBaHHS,
paaioyacTtotHa
abAsLis,
€HAOBEHO3Ha
Aa3epHa Koaryaauis,
AKICTb XMTTS.

3anopisbkuii
MeAUYHUI XXypHaA.
2022. T. 24, Ne 4(133).
C. 408-414

*E-mail:
atamanyuk.olegb@
gmail.com

Key words:
varicose veins,
thermal treatments,
radiofrequency
ablation,
endovenous laser
coagulation, quality
of life.

Zaporozhye
medical journal
2022; 24 (4), 408-414

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

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. 3aificHUNM BigKpUTe, NPOCMEKTUBHE AOCTIAKEHHS NMOPIBHSANBHOT €ChEKTUBHOCTI NpoLeaypy EHOOBEHO3HOI
nasepHoi koarynauii (124 xsopux) Ta pagiodactoTHoi abnauii (112 nauienTie) ans nikysaHHs BXHK. Mpynu xBopux nopieHioBanm
3a BiKOM, CTaTTiO, IHAEKCOM Macu Tifa, KMiHIYHUMU NpOosiBaMU TSHKKOCTI BEHO3HOI NaTOMOrii, OLHIOBANW PU3NK MOTEHLLIHNX
yCKNagHeHb. BuaHaueHHs KpUTepiiB SKOCTI XWUTTS 34ICHIIM 33 AONOMOTOI0 OnuTyBarnbHUka AVVQ.

Pesynirari. CepeaHst KiNbKiCTb LIKNIB, NPOBELEHUX ANs BUKOHAHHS NpoLieaypy pagiodactotHoi abnsuii (PHA), ctaHosuna 13,8
(7;14), enepris — 60,1 (8; 80) Ox/cm anst eHpoBeHo3HOT 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 BEHM 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 MPOTSIFOM NEPLUKX 2 TWKHIB Micns NikyBaHHs nosigomnsnu 86 (69,4 %) naui-
eHTiB i3 rpynu EBJIK 1a 52 (46,4 %) xBopux i3 rpynu PYA. BigminHocTi mix rpynamu EBJIK i PYA cratucTiyHo 3Hauywi (p < 0,001).

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

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

BapVKO3HOT XBOPOBY HYDKHIX KIHLIBOK, LLIO CIPUSIOTB CTATUCTUYHO 3HaYYLLIOMY MOTINLLEHHHO IKOCTI XMTTS NavieHTiB. PagioyacTotHa
abnauis mae nepesaru, CNPUYMHEHI 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
HanoLMPEHILIMX KNiHIYHMX npobnem, Bifg sKOi cTpaxaa-
10Tb MiNbAOHW NoAeN y BCbOMY CBiTi. CyTTEBUIN MEQUYHMI
i coLianbHO-EKOHOMIYHMIA BB XPOHIYHNX 3aXBOPIOBAHb
BEH HWKHIX KiHLIBOK 3yMOBNEHWIA MOLUMPEHICTIO XBOPOOM

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

3a iHiuiatmeu MixHapogHoro cotody chnebonorii y 23
KpaiHax 3gificHunm maclwTabHe MikHapoaHe AOCHimKEHHS
Vein Consult Program, yyacHukamu sikoro ctanv 99 359
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nauieHTiB. Y pesynbTarti 03HaKki XPOHIYHOI BEHO3HOI He-
gocrartHocTi giarHoctyBanm B 83,6 % mauieHTiB, a ixHsI
MOLLMPEHICTb Bapitoe B pidHNX reorpadidHmx perioHax. Tak,
B Asii cepeq; naLieHTiB, ki 3 Pi3HNX NPUYUH 3BEPTANNCS No
MeMYHY AONOMOrY [10 CIMENHUX MikapiB, KMiHIYHI MPOsBM
XPOHIYHNX 3axBOproBaHb BeH BUsiBUnM y 51,90 %, y 3axigHin
€sponi—y 61,65 %, y JlatuHcokin Amepuui —y 68,11 %, y
Cxignin €sponi —y 70,18 % sunagakis [2].

JlikyBaHHs BXHK 3ocepemxeHo Ha yCyHeHHi nato-
MOTIYHOTO PedrioKCy B YPaXKEHNX BEHaX 3a [OMOMOrOH
TpaamuiHoi Xipyprii, Wo nependavae nepes’sa3yBaHHs Ta
BUaneHHs BeNMKOI NiaLLKIPHOI BEHN 3 Yt 683 MHOXUHHUX
¢hnebexkTomin. Lieit meTog BBaXanu «30M0TUM CTaHap-
TOM» BNpOZOBX TpMBaroro nepiogy. OfHak HHI yCyHEHHS
naTonoriyHoro pedrnokcy Moxe BifbyBaTUCs LUMSXOM
€HO0BEHO3HOI obniTepallii, siky JocAralTh 3a 4OMOMOro0
MaroiHBa3NBHNX TEPMIYHKX | HETEPMIYHMX MeTogiB [3-5].
YnpoBamKeHHst MarnoiHBa3vBHIUX | MEHLL GOIHo4MX MeToiB
NiKyBaHHS MPOTAOM OCTaHHIX ABOX AECATUAITb 36iNbLUNIO
3ararnbHy KinbKiCTb BUKOHaHWX MpoLieayp, MOMITHO 3MiHUMO
iXHili BHECOK Y CTPYKTYPY BTPYYaHb 3i 3MEHLLEHHSAM Kifb-
KOCTi onepauiii i MOWMPEHHAM 3aCTOCYBaHHS Ha3BaHUX
MEHLL iHBa3MBHUX €HAO0BEHO3HMX MeToiB [6]. Ockinbku
HOBI METOAM Ta MPUCTPOI BCE LLe BMNPOBaXYTbCA B
MPaKTUKy, 3HaHHS YM pekoMeHaaLlii Woao Toro, siki 3 HUX
KkpaLLi, 6e3snevHili 1 edeKTUBHiILLI MOPIBHSIHO 3 iHLIMMY,
6esnepeyHo, Baxnei, 0COBMMNBO BPAXOBYHO4H, LLIO CBITOBWI
PVHOK JTiKyBaHHS1 BapMKO3HOTO po3LunpeHHs BeH y 2018 poui
ouiHoBanu maitxe B 1,5 mnpg gonapis CLUA [7].

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

MeTa po6otu

MpoaHanisyBaty eeKTMBHICTb | Be3neYHICTb TepMiIYHNX
METO/IB (EHAO0BEHO3HOI NTadepHoI koarynsji Ta pagioyac-
TOTHOI abnsiwji) 4ns nikyBaHHS BapuKO3HOT XBOPOOU HUXKHIX
KIHLIIBOK, @ TaKOX iXHil1 BNMUB Ha AKICTb XUTTS NaLlieHTiB.

Marepianu i MeToAH AOCAIAKEHHA

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

KpwuTepii 3any4eHHs — HasBHICTb KMiHIYHUX NPOsBIB
BXHK C2-C6 3a knacudikauieto CEAP, Bik naLieHTiB noHag,
18 pokiB, HagaHHs iHchopmoBaHoi 3rogu. Kputepii Bukrto-
YeHHS — HasBHICTb B aHamHesi TPOMbO03y rMUBOKUX BeH
(TTB), Tpombodinist, TSHKKI CUCTEMHI 3aXBOPIOBaHHS (pak,
CepLeBo-CyaAnHHI 3aXBOPIOBaHHS Y CTafii AekoMneHcaLlii,
TSKK@ HWPKOBA, MEYIHKOBA HEOCTaTHICTb, 0bniTepytovi
3aXBOPIOBAHHS apTEPIi HKHIX KIHLIIBOK), BariTHICTb i ro-
[yBaHHs! TPyAAL0.
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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-
MOPparibHOro 34neHyBaHHS CTAaHOBMB GinbLue Hix 1,2 cMm,
BKIKOYEHi B rpyny pagiodactoTHoi abnsuii. 3a kniHiyHumm
nposiBamu, BIKOM, CTaTTHO Ta CynyTHIMW 3aXBOPHOBAHHAMM
rpynun JOCMifKeHHS 3icTaBHi (mabri. 1).

OnepaTuBHi BTpy4aHHs BUKOHYBanu B yMOBax onepa-
uiHoi, BukopmcTtoBytoum ans PYA renepartop Closure RFG
i ClosureFast TM Catheter (Medtronic, San Jose, CA, USA)
3 poboyoto YacTuHoto katetepa 7 cm. EBJIK 3aiicHunm
3a gonomoroto 80 Bt nasepHoi cuctemm Dornier Medilas
D MultiBeam (Dornier MedTech, Germany) 3 JOBXWUHOO
xBuni 940 HM | cuctemoto 3axucTy caitnoBogis Lightguide
Protection System (LPS).

TMyHKLUito ronoBHoro cToBOypa ypaXeHoi BEeH BUKOHa-
N 3 yNbTPa3ByKOBMM CynPOBOAOM Y MiCLii AWCTaNbHOMO
pecntokcy, BukopucToBytoun ronky 18 G i komnnekT iH-
Tpoatocepa 7F. KiHeub ClosureFast katetepa it onTuuHe
nasepHe BOIOKHO po3TaLLoByBany 3a 1 cM Bif cadeHo-ge-
MOpanbHOro 34neHyBaHHs. licns Lboro nauieHT npuiiMas
nonoxeHHs TpeHaeneHbypra 3 poaTallyBaHHAM Hir Ha
15-30° BuLLE BiZ FONOBHOMO KiHLS ONepauiiHoOro CTony.
TymecLEeHTHY aHecTesito 3aiicHunn posdmHom Klein [10]
3 po3paxyHky 10 M1 Ha 1 cM BeHU, BUKOpUCTanM AUCneH-
cep NOUVAG Dispenser DP30 (Goldach, Switzerland),
obnagHaHui iHysiiHM Habopom y 360pi Ta cniHanbHo
ronkoto 22 G. AnekBaTHICTb TYMECLEHTHOI aHecTesii Haa-
3BMYaHO BXITMBA 3 TPLOX MPUYMH: MO-NepLLe, 3abe3nevye
CTWUCHEHHSI BEHM, LLO MOKPALLye KOHTAKT CTiHKM BEHU Ta
karetepa; no-apyre, 3abe3nevye aHeCTesito, NiABULLYHOUM
KomcpopT nauieHTa nig Yyac npouenypu; No-Tpete, Aie [k
TENnoi3onaTop HaBkono o6pobneHoi BeHy, 3anobiraoun
TpaBMYyBaHHIO HePBIB, NiMaTUYHNX CyAWH, HABKOTULLIHIX
M’'SIKUX TKaHWH i LUKIpK.

Micns TymecueHTHOI aHecTesii npoueaypy PYA npoee-
MW LWNSXOM MOCHIA0BHOMO HarpiBaHHS CErMEHTIB BEMUKOI
MiALLKIPHOT BEHW PO3MIPOM 7 CM KOXEH 3 TEMNEepaTypoto, LU0
aocsrana 120 °C 3a 20-CekyHAHMIA LUK, BUKOPUCTOBYHOMM
[0AaTKOBi EHEPreTUYHI LMKIM HA NEepLLOMY CETMEHTI BEHM,
B AiNAHKaX po3LWMPeHb BEH | TeMOAMHAMIYHO 3HAYYLLMX
nputokis. EBJIK BukoHanu, BMKOPUCTaBLUM MOTYXHOCTI
nasepHOro BUNPOMiHIOBaHHS 15 BT wnsxom nogaxHs 3—4
iMMynbCiB Ha KOXEH CerMeHT BeHu 3aBaoBxku 1 cm. lMpo-
Lenypy abnsuii marictpansHoi BeHW B 060X rpynax 4onoB-
HioBanu MiniconebekTomieto. Micnsa onepauii Bnpogoex 1
MicsLS NaLieHTN BUKOPWUCTOBYBaNW enacTuyHi Bupobu
(naH4oxu, konroTw) Il komnpecinHoro knacy.

pynu nauieHTiB NopiBHIOBanNK 3a BiKOM, CTaTTHO, iHOEK-
com macy Tina (IMT), kniHi4HMK NPosiBaMK 3aXBOPIOBAHHS,
BUKOpMCTOBYHOUM Knacudpikaito CEAP [11] Ta wkany kni-
HiYHOI TsxkocTi BeHosHoi natonorii (VCSS) [12], a Takox
OLiHIOBaNM pU3nkK Nicnsionepawiiix ycknagHeHb. binb
OLiHIOBanu 3a JOMOMOrOI0 BisyanbHOI aHarnoroBoi LKanu
(VAS) Big 0 (HaitmeHwwe) go 10 (Hanbinblue) Ha nodatky,
nig vac nikyBaHHsa (TYMECLEHTHa aHecTesisl), a Takox
BNpOAoBX nepwux 14 gHiB nicns nikyBaHHs. MavieHtam
pekoMeHayBanu 3aHOTOBYBaTU BUKOPUCTaHHS 3Hebonto-
BasibHUX Npenaparie NpoTArom umux 14 gHie.

FAKICTb KUTTS OLliHIOBANW 3@ ONOMOTOH YKPAIHOMOBHOI
Bepcii onutyBanbHuka AVVQ [13] po Ta vepes 1, 6 i 12
micaliB nicns nikyBaHHs.
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Kpim kniHiyHOro ornsigy, nicnsionepadinHe cnocte-
PEXeHHs! 3a nauieHTamu 34iNCHIOBanK 3a JOMOMOro0
YNbTPa3ByKoBOro ckaHyBaHHs anapatom Philips Affiniti 70,
ke BUKOHAnNM B CTPOK nepLui 48 roguH, yepes 1 TvxaeHsb,
11 6 micauiB nicns onepauii, Hagani — Wopoky. PiBeHb
OKMHo3ii ronoBHOro cToBOypa BEHW OLiHIOBANM B TPbOX
TOYKax: MPOKCUMManbHi (caceHo-hemopanbHe 34rneHy-
BaHHS1), MefianbHili (Ha cepeavHi cTerHa) Ta aucTanbHin
(HalHVkYa TOYKa 3aBEPLUEHHS NaTONOrYHOr0 PEIOKCY).
Okntosito BU3Ha4anmu K BiACYTHICTb MOTOKY B YCiX TPbOX
TOYKax BUMIptoBaHHS. AKLWO B ofHi abo ABOX TOuKax
BUMiptoBaHHA GyB cermeHT cToBOYpa, Skuii 3a3HaBaB
Komnpecii 3 noTokom abo 6e3 HbOro, MOro OLiHIOBaNM AK
yacTkoBy OKIMHO3ito. Ao obpobneHa Benvka nigLkipHa
BEHa MOBHICTIO BiAKPWTA B YCiX TPbOX TOYKAX BUMIPIOBAHHS,
TaKy CoHorpadivHy KapTuHy KnacudikyBanu sk BifCyTHICTb
OKII03ii Ta HeBAAYY NiKyBaHHS.

CTaTMCTUYHMIA aHani3 pesynbaTTiB BYKOHAIM B Mpo-
rpamHoMy nakeri StatPlus (AnalystSoft, USA, 2021) niueHais
Ne 2-2405609903. [laHi HaBeaeHo sk cepeaHe apumeTniHe
Ta cTaHgapTHe BigxunenHs (M = m), sd, megiaHa Ta 25,
75 nepueHtuni (Me [Q25; Q75]) 3anexHo Big posnoginy
MOKa3HWKIB (HOPManbHOTO abo Takoro, LIO BiAPI3HAETHCA
Bif, HOpPManbHOro), abConoTHE 3HAYEHHs Ta BiACOTOK (N
(%)). Onst BCTAHOBNEHHS 3aMEeXHOCTEN BUKOPUCTOBYBAMNM
KopensauiiHuin aHanis. CTaTUCTUYHO 3HAYYLLMM PIBHEM
BiporigHocTi BBaxxanm p < 0,05.

Pe3yabTati

lonosHa meta nikyBaHHs BXHK — noninLueHHs SkocTi XuTTs
nauieHTiB. Y cy4acHNX yMoBaXxX po3BUTKY HOBITHIX TEXHOMO-
rivi i BNpoBaKeHHs! iIHHOBALiNHUX MEeTOAIB NikyBaHHs BXHK,
KpiM 06’€KTUBHUX KpUTEpIiB €PEKTUBHOCTI NpoLieayp (yrb-
TpacoHorpacdiyHa OKMHo3is BEHW, perpec KniHivHMX NposiBis
3aXBOPIOBAHHS TOLLO), BaxI1Ba 3a40BOMNEHICTb NaLieHTa
Bifj OTPUMaHoi MeanyHoi nocnyr. Ockinbku TEPMiYHI Me-
TOAM NiKBiAALji NaToNOrivYHOro pediokCy B NaLieHTiB i3
BXHK 30e6inbLUoro BUKOHYIOTb Mif MICLIEBO aHECTESIEHD,
TO TPMBANICTb OMEePaTNBHOIO BTPYYaHHS Ma€ BaXmuBY He
TiNbKX EKOHOMIYHY, ane N NCUXOMOriYHY CKIadoBy, agxe
Oyab-sike orepaTuBHe BTPYYaHHs i MiCLIEBOK aHEeCTesie0
€ YMHHVKOM CTPecy, LLO BNAMBAE Ha SKiCTb xuTTs. Came
TOMY TPMBAnICTb OMEepPaTUBHOIO BTPYYaHHS — BaXIMBUIA
KpUTEpiN, O 3aneXuTb Bif JOBXMHW PedritoKCy Ha OCHOB-
HOMy CTOBOYpI BEHW.

3a pesynsratamu HaLoro AOCHIMKEHHS], LOBXVHA abnsi-
LiiT BENMKOT NiALUKIPHOT BEHW CTATUCTUYHO He BiApi3HANach y
rpynax gocnimkeHHs 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 LKIIB, BUKOHAHUX ANs npoLeaypu
pagioyacTotHoi abnsuii,— 13,8 (7; 14), a eHepris, BUTpayeHa
ans EBJIK, cranosuna 60,1 (8; 80) Dx/cm. BiporigHo meHLia
Tpusanictb PYA, iMOBIpHO, 3yMOBMEHa TEXHIYHUMU XapaKTe-
pucTukamu: poboda 3oHa ClosureFast kateTepa CTaHOBUTb
7 CM, LLO AaE 3MOry OAHOMOMEHTHO BUKOHYBaTV abnsuito
Ha BCbOMY MPOMiXKKY aKTMUBHOI YaCTUHW KaTeTepa, a OTxe
MPUCKOPIOE 3MiNCHEHHS ONEPaTUBHOTO BTPYYaHHS.

AHani3 nokasHukiB 60Mb0BMX BiAYYTTIB, LLO BU3HAYEHI
3a gonomoroto VAS, nig yac onepaTuBHOrO BTpYYaHHS
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(TymMecLEeHTHOT aHecTesii) CTaTUCTUYHO HE BiApIi3HANUCH Y
rpynax gocnimkenns: EBNK-2,3(0,8; 3,7), PHA-2,7 (1,4;
4,4). Lle 3yMoBNeHO afiekBaTHICTHO 3aiicHEHOT TyMecLieHLil
Ta BIACYTHICTIO HEraTMBHOIO BNIMBY TepPManbHOi eHeprii Ha
HaBKOMWLLHI TKAHWHMW.

MokasHukn VAS, npo siki noBigoMnsanu nauieHTu
BMPOAOBX neplwmx 14 gHiB nicns nikyBaHHA, nokasanm
pisHi Mogeni B rpynax AocnimkeHHs. MNavieHTu, Skum Bu-
koHanu EBJIK, nosigomnsnu npo BuLi nokasuuku 60mto
6e3nocepenHbO Nicns nikyBaHHs, Hix xsopi rpynn PYA:
cepeaHe 3HaveHHs — 2,2 (sd 1,9), ane iHTEHCMBHICTb 60-
NbOBUX BiAYYTTIB A0 14 £0o6K NicnsionepadinHoro nepiogy
3meHLysanack Ao 0,2. OuiHka 6onto nicns npouenypy PYA
HkYa, cepenHe 3HauyeHHs cTaHoBuno 0,8 (sd 0,9), 3 uacom
3MeHwmnaca o 0,4. MpoTe us pisHUUS CTaTUCTUYHO He
BiporigHa. OgHak icToTHO Ginblue NaLieHTiB, SKMM BUKOHANM
EBJIK, BukopuctoByBanu sHebomtoBanbHi — 82 (66,1 %), y
rpyni PYA — 48 (42,9 %), p < 0,001.

Pesynbtati nepegonepauiiiHoOro ynsTpa3BykoOBOrO
o6CTeXeHHs1 nMokasanu Taki coHorpadyiyHi napameTpu
BEHO3HOIO pyCra HUXHIX KIHLIBOK: CEpeHil LiaMmeTp BeHM
B MicLi cacheHOo-heMopanbHOro 34rieHyBaHHsA Ans rpynu
EBJIK-9,6 + 1,7 mm, fiameTp y cepepHi TpeTuHi cTerHa
- 8,4 £1,6 MM, cepenHs TpuBanicTb pedoiokey B AinsHLj rv-
pria BenuKoI NiaLLKipHOi BeHW — 2,6 + 1,1 ¢; y naLieHTiB rpynu
PYA v 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 | Yepes3 7 OHiB nicns XipypriyHoro nikyBaHHs 3adik-
cysanm 100 % oknmto3ito 06pobneHnx cerMeHTiB BENMKOI
MigLWKipHOT BeHM B 060X rpynax gocnimkeHHs. Yepes 1
micaup y 122 (98,4 %) naujenTis rpynu 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 OKIHO3il0 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 pednitokey, y 2 (1,6 %) oci6 giarHoctysanu
pekaHanisaLlito BEnvKoi NigLIKIpHOi BEHW Ha PiBHI CepeaHboi
TPETUHN CTerHa K HacnigoK MaTororiYHoro CKMAy KpOBi
Yepes nepenHio AOAATKOBY MIALLKIPHY BEHY.

Peunays BXHK yepes 12 micauis nicns nepeuHHOMO
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 Benukoi nigLukipHoi BeHu. s kopekuii
npobremu navieHTam 3aicCHUNM Npoueaypy MiHHOI exo-
CKrepoTepanii NaTonoriyHo 3MiHEHOTO CErMeHTa NepeaHLol
[04aTKoBOI NiaLwkipHoi BeHn MetogoM «foam-formy. [ns
MpUroTyBaHHs NiHHOT popmu Bukopuctanu 1 mn 3 % posum-
Hy eTokcvcknepony (Lauromacrogolum 400). CniocTepiranm
NO3UTUBHWIA KNiHIYHWIA edhekT Ge3 peuramBy NpOTSroM
TEPMiHY CIOCTEPEXEHHS.

IMpo opHe 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 nauieHTku rpynu EBJIK, BoHn
CaMOCTINHO 3HUKIM Yepe3 1 MicsLb nicns onepaTMBHOMO
NiKyBaHHS.

lMicnsionepaLiiHi He3HaYHi YCKNagHEeHHs — eKXimo3,
iHOypauis, rinepnirMeHTauis; pisHUUa MiX rpynamm He
3HavyLa (puc. 1).

HesBaxatoun Ha cTpatudikaLlito pusnky BEHO3HOrO
Tpomboemboniamy 11 ageksaTHy hapmakonpodinakTuky
TPOMBOTUYHMX yCKNaaHEHb, Y 5 XBopUX y nicnsionepaLii-
HOMY nepiofi BUHWKNKU cknagHi HebaxaHi ssuwa: EHIT
Il (eHZOBEHO3HMI TPOMO, iHOYKOBaHWII TepManbHOK
eHeprieto) y rpyni EBJIK, no 2 Bunagkn 6e3cMMnTOMHOMO
AVCTanbHOro TpoM603y rMUBOKMX BEH Y KOXHIN i3 rpyn, Lo
BUSIBUINN N Yac ynbTpa3ByKOBOroO MOHITOPUHIY. lNaLieHTam
npu3Haynnu pusapokcabaH y Ao3i 20 Mr Ha [oby BNpoAoBxX
45 gHis, cnocTepiranu NO3UTUBHY COHOrpadiuHy KapTUHy.
KniHiyHmx nposieiB Tpomboembonii nereHeBoi apTepii He
6yno B )XOAHOrO XBOPOTO.

BukopuctanHs VCSS ans ouiHioBaHHS [0 NiKyBaHHS
Ta nig Yac nicnsonepaLiiHoro CroCTePEXeHHs! CXBaneHo
YnpaeniHHAM i3 xap4oBuX NPoAYKTiB i meaukameHTis (FDA)
CLUA [12]. Y Hawomy pocnifkeHHi cnocTepirani icToTHe
3MEeHLLEeHHs cuMnToMiB Yepe3 1 micaub nicnsa abnsuii B
000X rpynax gocnimkeHHs (mabri. 2).

3HayeHHs VCSS BiporigHO 3HU3uNUCh yxe Yvepes 1
MicsLb nicns NikyBaHHS. [1poTsrom 6-Mics4Horo cnoctepe-
XEHHs aHania nokasHuka VCSS nokasas MOro no3uTuBHY
AnHamiky B 060X rpynax A0CHimKeHHs, Lo Tpusana o 12
micauis. MpoTe BiporigHoT pisHWLi 3a nokasHukom VCSS
3anexHo Big Metogy abnsuii He BusBunK (p > 0,05).

FAKICTb XMTTS BCE YacTille BU3HAYaKOTb SK KPUTUYHY
Mipy B OXOPOHI 3[OPOB'Sl, OCKINbKI BOHA BPAX0OBY€ BnacHi
BiQYYTTS NalieHTiB WOAO cTaHy 3popos’s. Came ToMy
0cobnmBy yBary B MpoLeci AOCTimKEHHS NPUAINUIN aHani3y
MOKa3HWKIB SIKOCTi JKWUTTS, L0 BCTAHOBWMW 32 AONOMOTOH
cnevjanizoBaHoro cnebonoriyHoro onutyeanbHka AVVQ.
CepepHin nokasHuk AVVQ Ha noyatky AOCMimMKEHHs cTa-
HoswB 8,16 y rpyni EBJIK ta 9,36 y rpyni PYA, icToTHO
MoKpaLLmMBCs Yepes 6 MicsiLiB B 060X rpynax AOCHimKeHHS
(p<0,001) (puc. 2). Ane BiporigHOT pi3HUL rpyn JOCHIMKEH-
HS1 3@ LM MOKa3HWKoOM He Byro.

Obwuipatoun meTon MikyBaHHS, nauieHTn, kpiMm edek-
TMBHOCTI, HagilHOCTI Ta Beane4HocTi, 060B’'S3K0BO 3Bep-
TalTb yBary Ha nepiog peabinitauii, a came LWBUAKICTb
MOBEPHEHHS 0 3BUYHOTO Cnocoby XuTTs Ta poboTu. Tak,
3a pesynbsTataMmy HaLLOoro AOCTIZKEHHS, LUBWAKICTb NOBEP-
HEHHS! 10 3BUYHOTO pOBOYOro HaBaHTAXEHHS 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
CKnagHi coLianbHo-ekoHOMIYHI Hacnigku [14]. Bnpogosx
ocTaHHix 10 pokiB crocTepiratoTb ICTOTHWIA MPOrpec y fi-
KyBaHHi Ljiei Hoonorii. TepMiyHi eHOoBEHO3HI npoLeaypy,
ak-or PYA i EBJIK, HuHi € meTogom BMGOpY B nikyBaHHi
BXHK. Y Hu3Ui gocnimkeHb 3a pesynstatamy NopiBHSH-
Hs1 eheKTUBHOCTI TepMiYHUX MeToaiB abnsuii nokasaHo:

OpwuriHaAbHiI AOCAIAXKEHHS
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Puc. 1. MicnsionepauiitHi ycknagHeHHs EBMK i PYA.
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Puc. 2. insawika 3miHu nokasHukie AVVQ y npoLeci nikyBaHHs.

Ta6nuus 1. [JlemorpadiyHi Ta KniHi4Hi NPOsiBY BApUKO3HOI XBOPOOM
HWKHIX KiHLIBOK

PuA (1= 112 EBIK o= 124

Bik, poku 516+94 49,0+8,2

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 3miHn 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 paHHbOMY Ta BigdaneHoMy nepiogax CroCTEPEXEHHS,
arne BupaxeHicTb Bonto B nicnsionepayinHomy nepiogi Ta
yacToTa ycknagHeHb nicns PYA Hwkui, Hix nicng EBJIK
[15,16]. icTaBHi pesynbTatt oTpUManu nig Yac Halloro
focnimkerHs. Brim, y gesikux pobotax, ae nopisHiooTs PYA
3 «BOLHEBVIMM Nadepamuy, HaBeAEHO OIHAKOBI PE3ynbTaTy
ans o6ox metogis [17].

CryniHb oknto3ii ronoBHOro cToBOypa BeHu micns
onepavii — BaxmMBIUI NOKa3HUK AN1s OLLiHIOBaHHS eheKTuB-
HOCTI NiKyBaHHS, afke pekaHanisauis 06pobrneHoi BeHu e
YMHHUKOM PELMAMBY 3aXBOPIOBaAHHS B MicnsionepaLiiHomy
nepiogi [3,14]. 3a pesynsratamut HALIOTO JOCTIMKEHHS, Y
98,2 % nauienTiB Yepes 1 pik nicns PYA BusiBunmM noeHy
OKITt03it0 BeHU, Y 1,8 % XBOPWX — YaCTKOBY OKITHO3il0 BEHN Y
MpOKCUMansLHOMy cerMeHTi 6e3 NaTtonoriYHoro pedntoKcy.
[Ons rpynu EBJIK ueit nokasHuk ctaHoswB 96 %. Van den
Bos et al. y metaaHanisi Ha ocHoBi 199 gocnimxeHb (pe-
3ynbratv nikyBaHHA 12 320 HWXHIX KiHLIBOK) BU3HaUMnW
MOKasHWK yCriLLHOT okto3ii Ha piBHi y 94 % ans EBIIK 84 %
ans PYA [18]. BoueBuapb, Lie NOB’SA3aHO 3 BUKOPUCTaHHAM
pagio4acTOTHUX KaTeTepiB NEPLIOro NOKOMiHHA (6inonspHi
€reKkTpoau), Lo NoAaBarnu Ha CTiHKY BEHU 3MiHHWUI enek-
TPUYHMIA cTpyM 3 YacToToro 200-1200 KI'y, Ta Manu ripLwi
pesynbTaTii Yepes noraHuii KOHTaKT M enekTpogamu Ta
CTIiHKOO BEHM.

Y yncneHHUX nonepeaHix AOCHILKEHHS NOBIJOMIIANM,
Lo HanbinbLua nepesara PYA Hag EBJIK nonsrae B BuLLin
OLiHLi 3240BONEHOCTI NikyBaHHAM camum nauieHTom [3,8].
PesynkTaTi Halworo JOCRimKeHHs NigTBEpAUny nepesary
metoauku PYA Hap EBJIK 3a Takum kputepiem, ik BUHWK-
HeHHsl HebaXaHNX SBULL 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 — HarnyacTiLwmin NoGiYHNIA edHeKT Yy rpynax AOCiMKEH-
H8, ane 3Ha4yHo YacTiwe nicns EBJIK, Hix nicns PYA.

Y HawoMmy JOCMiMKEHHI He 3adikcyBanu CeprosHi
yCKNaHEHHS, L0 MOB’A3aHi 3 npouenypoto (bescumn-
TOMHuWIA TI'B, skMin nig Yac coHorpadivyHOro KOHTPOSIHO
piarHoctyBanm B 1,8 % nauieHtiB rpynn PYA 1a 1,6 %
EBJIK). 3a maHnmu peTpocnekTuBHoro focnimkeHHs 3300
xBopux Ha BXHK, cumntomHnit Tpom603 rmnbokux BeH fgi-
arHoctysanu B 0,15 % Bunaakis, KIiHiYHy CUMNTOMAaTUYHY
embonito nereHesoi apTepii —B 0,06 %. Ha BigmiHy Big Lmx
PETPOCNEKTUBHUX 3BITIB, Y NPOCNEKTUBHUX 06CEPBALNHNX
AocnimkeHHsX, konw Beim navjieHTam i3 BXHK y nicnsione-
pauiiHoMy nepiogi PYTUHHO BWKOHYBanW CoHorpadiyHe
06CTeXeHHS, 3aJ0KYMEHTYBanm iCTOTHO BULLMIA PiBEHb
Tpombo3y rnnbokux BeH. Tak, y rpyni 3 377 naLieHTiB, SkuM
3AINCHUM BUOANEHHS MiALIKIPHUX BEH i hnebekTomito, y
5,3 % piarHocTyBanu Tpomb03 rnnbokmx BeH [19].

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

HWHI Hemae eguHOI AyMKW OO TOro, SIKUA METOf,
nikyBaHHs BXHK kpawwit. Ba Ginblue, LOpOKy BnpoBa-
IDKYIOTb a3epHi npunagm 3 JoBXuHOW XBWMb 1900 HM i
6inbLUe, BUKOPUCTORYIOTb HOBI METOAMKM (NiKyBaHHS BACO-
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KOIHTEHCMBHMM CHOKYCOBaHUM YIsTPa3BykoM, exoteparisi),
YAOCKOHAMIOKTh CBITIOBOAM Ta KaTeTepy, L0 AOCTaBNSOTL
TepmarbHy eHeprito A0 MICLS NaTonoriyHoro pedriiokey.
Tomy nikapsam, ki HagaoTb Aonomory xsopum Ha BXHK,
HeobXigHO OTPUMYBATW AOCTOBIPHY iHOPMALLit0 NPO edrek-
TVBHICTb i 6€3MeYHICTb HOBITHIX METOAMK i B HANOMMKYIN
MepCreKTyBI, | NPOTSIOM TPVUBAMOTO NEPIOY CIOCTEPEXEHHS.

BucHoBKH

1. EHpoBeHo3Ha nasepHa koarynsis Ta pagio4actoTHa
abnsLis — oaHakoBo GeaneyHi i edpekTUBHI TepMidHi MeToau
nikyBaHHs BApUKO3HOI XBOPOOU HUXHIX KiHLBOK. MepeBar
pagiodactoTHoi abnsuii 3yMoBMneHi BiporigHO MEHLLOK
(p < 0,05) tpueanictio npouepypu (11,2 (8,6; 13,3) xB)
MOPIBHSIHO 3 eHAOBEHO3HOIO Na3epHoto koarynsuieto (16,1
(11,4; 18,2) xB) Ta MeHLO0 NOTPEBO B BUKOPUCTAHHI
3HebontoBanbHUX Npenaparis y nicnsonepawiiHoMy ne-
piogi (48 (42,9 %) xBOpuX, SKUM BUKOHANN pagio4acToTHy
abnsuito, Ta 82 (66,1 %) nauieHTiB nicns eHROBEHO3HOT
nasepHoi koarynsuii, p < 0,001).

2. TepmiyHi METOAM EHOOBEHO3HOrO NiKyBaHHS Bapu-
KO3HOI XBOPOOU HWXHIX KIHLBOK, SiKi BMBYanu, nokasanm
BUCOKY €(DEKTUBHICTb | 6E3MEYHICTb, CNIPUSIOTH NiABMLLEH-
Hio nokasHuka VCSS yxe yepes MicsiLb Micns nikyBaHHS
B 000X rpynax focnimkeHHs: 6,1 2,7 Ans rpynu XBopux,
METOZA0M JliKyBaHHS! y sikuX 0BpaHo pagiodacToTHy abnsito,
Ta 5,8 + 2,4 — eHoBEHO3Hy NasepHy koarynsuito, p > 0,05).

3. MosuTrBHa AnHaMIKa MOKa3HWKIB SKOCTI XUTTS NigTBep-
[DKYE €PEKTUBHICTb TEPMIYHIX METOLB NikyBaHHS BAPUKO3HOI
XBOPOOU HIDKHIX KIHLLBOK. TaK, BUSIBUNIV 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 abnsiu.

MepcnekTMBY noganbLUMX AOCNIAXKEHb NONAraTb
Y NPOLOBXEHHI HAYKOBOrO MOLUYKY LOAO €PEKTUBHOCTI
Pi3HUX (TEPMIYHUX, HETEPMIYHMX, YNETPA3BYKOBWX) Me-
TOAIB NiKyBaHHS BapyKO3HOI XBOPOOW HIKHIX KIHLIBOK Y
KOPOTKOCTPOKOBIN NepCcneKTVBi 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 AU3aH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTauisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

MTHEBMOHEKTOMIs — LUMPOKO 3aCTOCOBYBaHE OnepaTuBHE BTPYYaHHs B TOpakarbHiit OHKoXipyprii. OQHUM i3 HaCKNaaHILLMX ycknaa-
HeHb Liiei onepalii € NocTnHeBMOHeKTOMIYHa GpoHXxiantHa Hopuust (NEBH), nicns «npaeobivHuxy onepaLii yactota MEBH y 2,5-5,0
pasa BuLLa, HiX Micns «niBoBiYHMX». €4MHOMO Nigxody A0 NPOMINaKTUKM LbOoro ycknagHeHHs Hemae. OueBnaHa HeobXigHiCTb
noLyKy HareeKTUBHiLLOi MeToaunku npodinakTuki NMEBH y TopakankHin oHkoXipyprii, 0cobnneo nicns «npaBobiyH1x» onepavin.

MeTta po60TH — BUBUMTY ePEKTUBHICTb AiadparMonnacTvku KyKCu NpaBoro rorioBHOr0 6poHxa nicnst IHEBMOHEKTOMIM, LUO BU-
KOHaHi 3 Np1BOAY 3MOSIKICHUX HOBOYTBOPEHb NEreHi.

Marepianu Ta meTogu. 3aificHNNN PETPOCNEKTUBHMIA aHani3 NikyBaHHS 38 NaLieHTiB, SKUM BUKOHaNM onepaTvBHE BTPYYaHHS B
06c¢s3i npaBobiyHOi THeBMOHeKTOMIT 3 nimcpoaucekuieto oo [12-A3ay 2014-2021 pp. MavjieHTiB noginunu Ha 2 rpynu: XBopi, KM
YLUMBaHHS! KYKCW MPaBOro rofloBHOMO BpOHXa BUKOHAMM 3 BUKOPUCTaHHAM MeToauku CyiTa, MexaHiyHoro wea anapartom YO-60,
MigKPINMeHoro By3noBy MM BIKPUITOBUMY LUBAMM (N = 28); NaLeHTM, KOTPUM MiCAs @HANOrYHOTO YLLMBAHHS KYKCU FONOBHOTO 6poHxa
3aincHMnK giacpparmonnactuky Kykeu 3a [1. A. YnueBatoBuM y HaLwin Mmogudikauii (n = 10).

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

BucHoBKuM. BukoHaHHs aiadparMonnacTuku KyKcy npaBoro rorioBHoro 6poHxa 3a [. A. YnyesatoBum y Halwin mogudikauii nicns
MHEBMOHEKTOMIN, BUKOHaHMX i3 nimdpoauncekuieto fo [2-[3a, 3H13uno yactoty BuHUKkHeHHs NEBH 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 pagukansbHUX onepalii 3 npusogy
paky nereniB. OgHVM i3 HalCKNaZHILMX YCKNaAHEHb L€l
onepaLlii € NocTNHeBMOHEKTOMIYHA GpOoHXiaribHa HOpULIS
(MEBH) [1]. 3a paHumK pisHKMX aBTOpIB, YacToTa LbOro
yCKNafHeHHs B TopakanbHil OHKOXIpyprii cTaHOBUTL (3a
o6’eHaHNMK JaHUMK nicnst «npaBoBivHMX» i «niBoBiY-
Hux» onepauin) Big 0 % o 20 % [2-7], neTanbHiCTb —
[0 72 % [8].

OcTaHHiMV poKamu crocTepiratoTb NPOrpec y NikyBaHHi
Lie naTonorii, NpoTe Tepanis 3anMLWAETbCS CKNaAHUM i Ya-
cTo TpuBanum npouecoM [9-11]. Ans npodpinaktvku NEBH
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3anponoHOBaHO YMMano METOAIB, ane iXHsl eheKTUBHICTb
yacTto HepocTaTHA.Chif HaronocuT Ha BinbLin YacToTi
(y 2,5-5,0 pasa) BuHukHeHHs MEBH nicns «npaBobiyHmx»
onepaLiin NopiBHAHO 3 «NiBOGIYHUMNY. TOMY O4EBMAHO
cTae HeoOXiaHICTb NOLLYKY HaNedeKTUBHILLOT METOAMKM
npocpinaktuku MEBH y TopakanbHii oHkoxipyprii, 0cobnmneo
nicns «npaBobiYHNX» onepavin.
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Puc. 1. HaknageHi npoBi3opHi M-nogibHi LB HABKONO KYKCM NPaBOro roNoBHOMO 6poHxa.

Marepianu i MeToAH AOCAIAKEHHA

3picHUNM 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 nauieHT Haganm iHhopmoBaHy 3rogy
Ha nikyBaHHs Ta y4acTb y JocnimkeHHi. Iig yac pobotu
JoTpumyBanucs npasun 6esneky nauieHTie, 3abe3neunnu
[OTPUMaHHS NpaB i KAHOHIB MKOACHKOI TAHOCTI, a TakoX
MOparnbHO-ETUMHNX HOPM BIZMOBIAHO O OCHOBHWX MOMO-
xeHb GSP (1996 p.), koHBeHLii Pagy €sponv npo npasa
noanHu Ta BiomeauumHy (8ig 04.04.1997 p.), MenbCiHcbkol
Zeknapalii BcecBiTHbOI MeauyHOI acouialii npo eTuyHI
MPVHLMNW BUKOHAHHS HAyKOBMX MEOUYHWX LOCMimKeHb
3a yyacTio nroguHun (1964-2008 pp.), Hakady MO3 Ykpaitu
Ne 690 Big 23.09.2009 p. (3i 3MiHamMu, BHECEHUMM 3riAHO 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
2xiHKu) 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
BMKOHaNM npaBobiyHy MHEBMOHEKTOMItO. FKLLO B naLieHTa
AjarHoCToBaHa neplua 4v apyra ctagii 3aXBoptoBaHHsl, T0
MoKa3aHHs 40 BUKOHAHHSI caMe NMHEeBMOHEKTOMii — ne-
pubpoHXianbHe MOLLIMPEHHS MyxNnHK Ta/abo HasiBHICTb
MeTacTaTUYHOrO ypaxeHHst 6poHXoNynbMOHANbHUX
«BKOMOYEHUX» NiMaTUYHNX BY3niB, i/abo 3any4yeHicTb 40
MyXJIMHY MaricTpanbHUX JOMNbOBWX, IETEHEBNX CYAMH, LLO
maiixe YHEMOXITMBIIOE BUKOHAHHS pazykansHoi nobekTo-
Mil (@HrionnacTuyHi onepadii He BUKOHyBanM).

Mig Yac onepaduii BUkoHyBanW nimdogucekuito 4o
[2-N13a 3a A. X. TpaxTeHGeprom Ta cniBaBT. (rpynu niv-
¢hosyanis 14-4p/14-3a,3p 3a knacudpikauieto IASLC, 2009).
3rigHo 3 Wimm pekomeHgavismu, nimdgoaucekuis 4o A2 npu
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paky nereHi BKkto4ae nimoBy3anu BHYTPILLHbONEreHesi Ta
kopeHsi nerei (rpynu 14-10), incunatepanbHi nimgoy3nu
MIXXCTIHHS: napae3odharearbHi Ta nereHeBoi 38’3k (rpynu
8 Ta 9), GipypkauinHi (7 rpyna), HUXKHI napaTpaxeanbHi
(4R rpyna). NMimcopmcekuis no [3a nepenbayae, kpim
HasBaHWX, NpeBackynsapHi (rpyna 3a) Ta peTpoTpaxeansHi
(rpyna 3p) nimdoyanu.

XimieTepanito B af’toBaHTHOMY YW HEOa[ OBAHTHOMY
pexumax npusHavamv 3gebinbloro xsopum i3 3a cTa-
[Jieto paky nereHi. AKwWo B pesynsTaTi nepegonepawiiHoro
obcTexeHHsa nigTeepaxeHa 3a crafis 3aXBOPIOBaHHS,
06uvpanu Heoad'toBaHTHY XiMieTepanito (2—3 kypcu). AKLo
3a cTagjto 3aXBOPHOBaHHA BU3HAYanw nicns onepalii Ha nig-
CTaBi pe3ynbTariB riCTONOrMYHOro AOCIMKEHHS BUAANIEHOMO
npenaparty (Tak 3BaHi MiKpOMeTacTasu B incunarepanbHi
niMmcbaTuyHi By3nn MXCTIHHS), NpU3HaYanu ximietepanito
B a/1'tOBAHTHOMY PEXVMI.

[MavujeHTiB noginunu 2 rpynu: y nepLuy (KOHTPOMbHY)
BKIKOYMNW 28 XBOPKX, KOTPUM YLLMBAHHS KYKCU MpaBoro
TONoBHOrO 6pOHXa BUKOHAMM 3 BUKOPUCTAHHSIM METOAMKM
CyiTa (n = 14), mexaHiyHoro wsa anapatom YO-60, nigkpi-
MIIEHOrO BY3/I0BUMM BIKpUNoByMY Wweamu (n = 14); y apyry
(ocHoBHY) — 10 NaLieHTiB, KOTPUM YLUMBAHHS KyKCU NPaBOro
TONMOBHOrO OpOHXa 3AINCHWNYW, BUKOPUCTABLUM METOAVKY
CyiTa (n =5), MexaHiuHwi LwoB anapaTom YO-60, niakpinne-
HWA BY3NOBMMM BIKPUIIOBWMM LUBaMK (N = 5), NiCns LbOro
BWKOHaNM AiadparmMonnacTuky KyKCW NpaBoro rofloBHOrO
6porxa 3a [1. A. YnyeaTtoBMM Y HalLLin MoAMdIKaLi.

Metoguka [1. A. YnueBaToBa nepeadayae BUKOHAHHS
Apyroi fofatkoBoi TopakoTomii y 8 4n 9 mixkpebip'i, BuKkpo-
t0BaHHI KnanTs 3 AiacparMu Ha XUBRAYINA HXUi (B LEHTPI
KOTpOI 0CEBa CyamHa), LinbHy dikcaLto giadparmarnsHoro
KnanTsi HaBKOMO KyKCW rorioBHoro 6poHxa m'stbma [1-no-
LIOHMMK LLIBaMU i3 PO3CMOKTYBanbHOI HUTKY nosicop6 3-0
yu Bikpun 3-0:

1) BEpXHil LLOB — Kpi3b MapaaopTanbHy dacito;

2) HUKHIN LWOB — Yepe3 napaaopTarkHy dacuito;

3) HVDKHIN LLOB — KPi3b MegjianbHy CTiHKY MiBOTO rofnos-
HOro GpOoHXa;

4) BepXHiit LLOB — Yepe3 BOKOBY CTIHKY Tpaxer;

5) nepepHil WOB — Kpi3b nepeaHio CTiHKY Bidoypkavii
Tpaxei (puc. 1).

Mu gewo amiHumM Len cnoci6, 3amMiHMBLUM PO3CMOK-
TyBanbHy HUTKY nonicop6 3-0 (Bikpun 3-0) Ha HepO3CMOK-
TyBanbHy HUTKy nponex 3-0 (cyprinpo 3-0), BpaxysasLum,
wo MEBH moxe BWHMKATK y CTPok A0 6 MicAuiB nicns
onepaLii, a BIKpUOBI LLBW MICMS TPbOX TUXHIB NOYMHAOTDL
cnablwatu. Mv Takox fofanu asa By3rnoBWX LWBK: MO Of-
HoMy Mix [M-nogibHMM WwBom Ha BoKOBY CTiHKY Tpaxei Ta
M-nogibHMm LWBOM criepedy Bif KYKCW Ha NEPEenHIo CTiHKY
Gipypkauii Tpaxei; mix M-nogibHMMK LUBOM Ha nepeaHto
CTiHKY Gichypkauii Tpaxei Ta M-nogibHUM LUBOM HUxXYe 3a
KyKCy Ha MegianbHy CTiHKy MiBOro ronioBHOro 6poxxa (ans
6inbLUOi, HA HaLLy AYMKY, repMETUYHOCTI).

Mg yac Hapkosy Ans po3ginbHoi iHTyGaLii GpoHxis
3aCTOCOBYBaNM NiBy ABOMPOCBITHY TPYOKy. Y nicnsione-
pauinHoMy nepiogi ycix nauieHTiB nikyBanu 3a €4uHO
METOAVKO: ApEHaX BUAansanm yepes 2 obu nicns one-
paujii, Hazani 3a nokasaHHsMK pobunu nneBparnbHi MyHKLT
3 eBakyaLlieto MOBITPSA Ta 3anuLLKy ekcyaaty. Yei nauieHTm
npotsarom 7 £i6 otpumyBanu aHTuGioTvKoTepanito (dhTop-
XiHOMOH Y NOEAHAaHHI 3 OfHUM aHTMGIOTVKOM Liedhanocno-
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PUMHOBOTO psiZly), NPOTArOM 2—4 TYDKHIB HU3bKOMOMEKYNSPHI
renapuHu, MPOTAroM 2—3 TVWXHIB iHriGiTOpY MPOTOHHOI NOM-
nu, 3HebontoBanbHi — nepLui 1-2 TvxkHi nicnsionepavinHoro
nepiogy. 3a nokasaHHAMYM Npu3HaYany iHysiiHy Tepanito
Ta NikyBaHHS CyMyTHLOI NaTonorii.

Y KOXHIN rpyni cnocTepeeHHs 34iCHI0BaNM NpoTAroM
6 micsauis, ouiHoBanu kinbkicte MEBH, Wo BuHMKNK, Ta
emniemy nnespwu.

MopiBHAHHS BMBIPKOBKX CYKYMHOCTEN 3a SKICHUMMU
NoKasHMKaMK 34iINCHUMK BiANOBIAHUMM MeTodaMun CTa-
TUCTUYHOTO aHanisy. OCKinbkW OAHOYACHE MOPIBHAHHSA
CYKYMHOCTEW BUKOHAnNM nulle 3a OfHIe 03HAKOK
(posButok MEBC abo nertanbHicTb), 3aMiCTb cepenHboi
apUPMETNYHOI BUKOPUCTOBYBANM BiAHOCHI 4acTKM O3HaK
(p)- inst BU3HAYEHHS XxapakTepy po3noginy (HOPManbHOCTi)
BMKOPUCTOBYBANM MaTeMaTU4Hi NPUNYLLEHHA N X p_ > 5
Tanx(1-p_)>5, Ae n — saranbHa KinbKiCTb nauieHTis y
Bubipkax. Ockinbky BUBIPKM BiANOBIAAKTL 3aKOHY HOpMasib-
HOro PO3NoAiny, Ans HACTYMHOIO OLiHIOBAHHS BipOriAHOCTI
BiAMIHHOCTEN Mix BUGIpKami BUKOPWUCTOBYBANM MOKA3HWK
3 nonpaskoto Metca Ha GeanepepBHiCTb. Yci pospaxyHKku
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 noby, y oaHo-
My — Ha 39, e y 0aHOro onepoBaHoro — Yepes 6 MicsuiB
micns onepaTMBHOIO BTPYYaHHs. XOZeH i3 X XBOpWX He
OTPUMYBaB HeOa[ 'toBaHTHY YW afl'toBaHTHY XiMieTepanito
(obupsa nauieHTn 3 3a cragieto Bynu kaHauaaTamu Ha
Npu3HaYeHHs afl' toBaHTHOI XiMieTepanii, ane He oTpUManm
ii Yepes BUHUKHEHHSI HOPWLIb).

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 (HaknagaH-
HS TOPaKOCTOMU Ta NpWMiKaHHS 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
Kypcammu — 4 TuxHi); y Tpbox i3 Hux MEBH niksigosaHo,
neTanbHUX Hacnigkie He Byro;

— 1 XBOpUI — KOHCEPBATUBHO-EHAOCKOMIYHNM METO-
[IOM (OpEHyBaHHsI OCTATOMHOI NneBparnbHOI NOPOXHUHN
Ta NPOMMBAHHS Ti PO3YMHAMK @HTUCENTUKIB, @ TaKoxX
€eHpockoniyHe npunikaHHs kpais Hopui 50 % po34nHoM
TpuxnopouTosoi kucnotu); NEBH niksinosaHo;

— 2 nauieHTN — KOHCEPBAaTVBHVIM METOLOM (OPEHYBaHHS
3aMNLLKOBOI NNeBpanbHOi NOPOXHWUHM Ta MPOMMBAHHS PO3-
YnHamu aHTucenTukis); NMEBH nporpecysanu, cnpryanHnnm
neTanbHi Hacniaku.

Pesynbratit eheKTMBHOCTI OnepaTMBHOrO NikyBaHHS
OUiHIOBanNM 3a 2 KpUTEPISMW: YaCTOTOK BUHUKHEHHS
ycknagHenHs (MEBH) ta netanbHicTio. Pesynbrat Hase-
[eHo y mabnuuj 2.
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Tabnuus 1. KniniyHa xapakTepucTvika nauieHTiB, 3anyyeHnx y AOCTiAKEeHHs

T owrponura)
28 10

Moka3HuKu,
OAMHULI BUMipIOBaHHS

KinbkicTb nauieHTis, n

CepepHiii Bik, poku 59,6
Crartb:
Yonosiva, n 28
XKiHoua, n 0
Bik onepalii:
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 naujieHTis 28

0
10

*2 BIAMIHHICTb Mix rpynamu p < 0,05.

Bkpalt 3HauyLnii nokasHUK eeKkTUBHOCTI 3acTo-
COBaHOro cnocoby nikyBaHHS — abCONOTHA BiACYTHICTb
ycknagHeHb (MEBH) i HynboBa neTanbHiCTb Ha BigMiHy Bif
KOHTPOIbHOI FPynK NauieHTiB, Ae NeTanbHiCTb CTaHoBMNa
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 o6pobnsTi KyKCy ronoBHOrO GpoH-
xa: py4Hum crnocobom 3a Cyitom, 3a OBepxonsTom, 3a
A. X. TpaxteHGeprom, 6aratopa3oBuM MiHINHUM 3LWXBHAM
anapatom YO-40 abo YO-60 3 yKpinneHHsM NiHii MexaHiy-
HOTO LUBa BY3MOBMMMW 3 PO3CMOKTYBANbHOMO Martepiany,
anapaTtoM YKB, ogHOpa3oBWM MiHiAHUM 3LUMBHUM ana-
paTtom (pi3Hux ipM-BUpOBHUKIB) 6€3 yKpinneHHs niHii
MexaHi4Horo LwBa ToLo [12—14]. Kpim Toro, npornoHysanu
BYKOPUCTOBYBATM YKPIMIEHHS KyKCK FONIOBHOrO GpoHxa
PI3HOM@HITHAMY KNanTSMM Ha XUBASYIN HRKLI: KnanTem ne-
pviKapaa, NapieTanbHoi NIeBpU, HAMLLMPLLOTO M'si3a CMIMHM,
nepenHbo3y64aToro M's3a, MixpebepHUX M'A3iB, XMPOBOTO
niggicky nepvkapaa, hparMeHTOM HenapHoi BeHu, diad-
parmarnbH1M KnanTeM, KranTem BEMNUKOro CanbHUKa TOLLIO.

OueBMaHO, LLO «KManTeBa nnacTuka» Kykcy npasBoro
ronIoBHOro 6poHxa — Ay»e KOpUCHa | HaBiTb HeobxigHa. Ane
[0 KNanTs CTaBMsTb NEBHi BUMOTW: NMACTUYHUIA KNanoTb
Mae XapakTepuayBaTuCs XOPOLMM KPOBOMOCTaYaHHSAM,
6yTn MexaHiyHO MiLHUM, foOpe MoLEentoBaTMCS HABKOMO
Kykcv 6poHxa ans 3abe3nedeHHs «LwinbHoi» ikcauii. Ak
NNacTUYHWIA MaTepian oo KyKCU roroBHOro GpoHxa
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Mano npuaaTHi nneBpanbHWA KNanoTb, XMPOBUIA NiaBi-
COK nepukapaa (He MarTb XOPOLLOrO KPOBOMOCTAYaHHS,
MEXaHiYHO He MiLHi), NepukapaianbHuiA knanotb (oyxe
TOHKWI), M'A31 TPYAHOI CTIHKW (MatoTb XOPOLLE KPOBOMO-
CTayaHHsl, ane Knanti, BArOTOBMEHi 3 NnepeaHbo3yb4yaToro
M’'5i3a, HANLWIUPLLIOTO M’'Ai3a CMWHKM, AYXe MacuBHI Ans
BWKOPWCTAHHS Y MIKCTIHHI, BPaxOBYyHO4M, WO HeobxiaHa
«LWinbHay» ikcauisa nnacTUYHOro Matepiany, KnanoTb i3
MiKpebepHIX M’A3iB JOBOMI By3bKWI, HE 3aBxau 30epirae
CBOK aHaTOMIYHy LIMICHICTb i CXUMbHWIA OO ocudikaLli).
KnanoTtb Ha CyAUHHIN HiXLUi, BUTOTOBNEHWUI i3 BEMMKOrO
canbHuKa — NpeKpacHNi MacTUYHUIA MaTepian, ane 1oro
BUKOPUCTaHHS nepeabayae po3TH ABOX MOPOXHWH (rpya-
HOi Ta YepeBHoI), NepeBepTaHHs XBOPOTo Ha onepaLitHoMy
CTOMi; Lie iCTOTHO MOAOBXYE onepaLiito Ta pobuTb ii Tpas-
MaTUYHILWo. ToMy KnanoTb, BUrOTOBMEHUN i3 BENUKOrO
canbHuka, Tpeba BUKOPUCTOBYBATM 3a UiTKUMM MOKa3aH-
HAMW [0 NNacTUYHOTO YKPUTTS KYKCW TONOBHOTO GpoHxa
nicns NHeBMOHEKTOMIN (Hanpuknag, Komy HEMOXIMBO
BUKOpUCTaTV AiadparmanbHui knanotb). Jeski asTopu
MiATBEPAXYITb HEEMEKTUBHICTD BUKOPUCTAHHS LIOAO
KyKCU ronoBHoro 6poHxa knanTiB napietanbHoi nnespu,
HalLIMPLLIOro M'si3a CMMHM Ta NepeaHbo3y64aToro M'a3a,
XMPOBOTO MiZBICKy nepukapza Ta knanTsi, BUrOTOBMEHOTO
3 MixpebepHux m’ssis [15].

[liadparmanbHui KNanoTb Ha XUBNAYIA HiXLi —
ONTUManbHWA NNacTUYHUIA Matepian i Bignosigae 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-
parmMarnbHOro KrnanTs, a Tako Ha JoBOIi Benmkomy o6cssi
marepiary nokasas HeeheKTUBHICTb 3BUYANHOI «BY3MOBOI»
dikcawyii nnacTM4yHoro Matepiany HaBKOIO KyKCW FOfIOBHOMO
6poHxa. Y Halomy AOCTiIKEHHI, 3aCTOCYBaBLIM MOAW-
hikoBaHy meToauky [1. A. YnyeBaToBa, TakoX OTpUMani
NO3UTUBHI pe3ynbTati npodinakTuky po3sutky MEBH:
y xogHoro 3 10 npoonepoBaHMX NaUiEHTIB He BUHUKMN
MEBH. 3aranom 3aBasku Lii meTtoauui Yactota MNMEBH
3Hu3Mnacs Ha 25 %.

IHwi gocnigHukmn (A. B. PewweToB i cniBaBT.) BUKO-
pucToByBanu MeToauky npodinaktuki NMEBH, wo nonsrae
B YLUMBAHHI PaHN 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
METOAMKOIO MiCNs onepaLliii, BUKOHaHMX 3 incunatepansHoo
NiMoANCEKLIED, He 3aBXaN MOXIIMBE.

OpwrriHanbHy MeTogvKy npodinaktvku INEBH onucanm
t0. B. 3topuHa Ta P. A. CynumaHoB — Lunsxom (opmyBaH-
HS KyKCW FOMOBHOTO BpOHXa 3 «MigXOnneHHAM» M 'S30BOi
o6onoHkm cTpaxoBogy. ABTOpM MOBIAOMASANN MPO HyrNbOBY
4acToTy BUHUKHEeHHS 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 giadparmo-
nnacTuka kykcm 3a [1. A. YnuesatoBum y HaLlin MogudikaLlii
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MepcnekTMBY noganbLUMX AOCNIAXKEHb NONSAraTb
Y 30iNCHEHHi NPOCMEKTUBHIX paHOOMI30BaHWX BaraToLeH-
TPOBWX JOCTIIKEHb, LU0 AafyTb 3MOry AaTy BignoBiab Ha
MUTaHHA NPo Te, SKUi i3 meTogie npodinakTuku MEBH €
HalbINbL edeKTUBHNAM.
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MeTa po60T1 — B1U3HaUMTLU eheKTUBHICTb NepeaonepaLiiHoro NikyBaHHS MiCLIEBOMOLLMPEHOTO paKy MOMOYHOI 3ar031 NMoMiHamb-
Horo Tuny B y nauieHTok 3a cxemoto ximieTepanii Jokcopy6ilmH + Luknodgocdamia.

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

Pe3yniratu. KniHivHo 0 onepaTyBHOrO BTpyYaHHs MOBHY BiAMOBIAb Ha XiMiETepaneBT1yHe nikyBaHHs 3adikcysanmny 9 (30,0 %)
navieHToK, NOBHY NaToMopcponoriyHy 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 MPO (haKTOpU XiMiEPe3UCTEHTHOCTI
MOTEHLNHO MOXeE MOKPALLMTW ePeKTUBHICTL NepeonepaiinHoi Tepanii Ta HacTyMHY BUXMBAHICTb, MOTpebye AeTanbHiloro
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 3ano3u (PM3) y xiHok 3anu-
LLIAETHCA OCHOBHOO MPUH4MHOK0 3aXBOPIOBAHOCTI Ta 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 craHosuna
70,3 Bunagkm Ha 100 Tcsy HaceneHHs. KoxHa 8 xiHka mae
pu3nK 3axeopitn Ha PM3, koxxHa TpeTst XxiHka, sika XBopa Ha
PM83, nommpage BHacnigok nporpecyBaHHs Liei xsopoou [2].
HesBaxatoun Ha BOCATHEHHS Cy4acHOi MeaULMHM
LLI0A0 paHHLOrO BUsiBNEHHs PM3 i 1oro nikyBaHHs, Maiixe y
30,0 % nauieHTok i3 micuesonoLmnpeHum PM3 BuHukae pe-
LMAVB 3aXBOPOBaHHS Micns nikyBaHHs [4—6). [llomiHansHui
B PM3 BuHukae 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 BskuBaHocTi (3B).

HuHi po3pisHatoTh kinbka BapiaHTiB nepegonepawinioro
XiMiETEpaneBTUYHOrO NiKyBaHHS 3 HABULLOK JOKA30BO0
6asoto: pokcopybiunH + umknodocamig i naknitakcern,
Jouetakcen + umknodocdamia, foueTakcen + kapbonna-
TWH + TpacTy3ymab (kombiHaLlist ximieTepanii Ta TapreTHoi
Tepanii) [9-12]. HesBaxatoun Ha HasABHICTb Kinbkox Bapi-
aHTiB XiMi€TEpanNeBTUYHOMO NiKyBaHHS, AUCKYTabenbHUM
3aMNLLAETLCS NUTAHHS LWOAO BU3HAYEHHS CXEMU XiMiETe-
panii 4ns KOXXHOro KOHKPETHOrO NavjieHTa.
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OpwuriHaAbHiI AOCAIAXKEHHS

Tabnuus 1. OcHosHi kpuTepii RECIST1.1

[MoBHa Bianosiak, CR 3HUKHEHHS BCiX 0CepeaKiB 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 naujieHTok 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 %

MOPIBHSHO 3 HAIMEHLLOK CyMOto MakcumanbHux Aiametpis (Nadir).

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

Mporpecisi 3aXxBOpIOBaHHS,

Marepiaau i meToAN AOCAIAKEHHSA PD

[ocnimkeHHs 3gificHnM Ha KniHivHin 6asi kadeapy OHKO-
norii Ta oHkoxipyprii 3anopisbkoro AepaBHOrO MeQUYHOMO
YHIBEPCHUTETY — B MeIM4HOMY LieHTpi TOB «OHKONTAN®».
[ocnimkeHHs BUKOHaNM BigMOBIAHO A0 NPUHLMMIB [enbCiH-
CbKOI Aeknapadii.

3aranbHa KinbKicTb NAaLiEHTOK, SKUX 3anmyynnu 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 KpanemnsHO
3 iHTepBanom Mix umknamu 14 gHiB, CymapHa KinbkicTb
uuknis — 4 (cxema AC).

KpwuTepii 3anyyeHHs nauieHTiB y gocnimkeHHs — PM3 |-
Il cTagin, niomiHanbHWA TUN B 3aXBOPtOBaHHS MOMOYHOT
3ano3u, BiACYTHICTb MONepeaHLOro XiMieTepaneBTUYHOMo
NiKyBaHHS, 3aranbHuiA CTaH 3a knacudikauieto CxigHoi
o6’egHaHoi rpynu oxkonoris (ECOG) <1. KpuTepii Bu-
kntovenHst — IV ctapis PM3, nosutuehuin HER2 ctatyc
(HER2++, HER2+++), niomiHanbHuin Tun A PM3, Tpuui
HeraTveHU PM3.

[ins BU3HaYeHHS KNiHIYHOI epeKTMBHOCTI Tepanii BUKO-
pUCTOBYBanM cUCTEMY OLHIOBAHHS BiANoOBidi NyXMHN Ha
nikyBaHHst RECIST 1.1 [13].

Kputepiem ethekTMBHOCTI NikyBaHHA BBaxanu oT-
pUMaHHs KniHiyHoi nosHoi BignoBigi (clinical complete
response — cCR) nyxnvHu Ha nepenonepawiiHy Ximiete-
panito, a TaKoX pesyrnsTaT naToricToNoriYHoro nicnsonepa-
LiNHOTO AOCTIMKEHHS! MyXIMHHOTO Matepiany (pathologic
complete response — pCR). Kputepii RECIST 1.1 HaBeaeHo
B mabnuyi 1. Pesynkrat natomopdonoriyHoi Bignosigi myx-
TIVHW Ha NiKyBaHHS! OLLIHIOBANM, BUKOPVUCTOBYHOUM CUCTEMY
Miller—Payne (mab6n. 2) [14].

Pe3yAbTati

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

[icns naToricToNoriyHoro AOCAIMKEHHs onepaLiiHoro
matepiany cepes 30 naLieHToK i3 pagukanbHO BUKOHAHO
onepaviieto (MacTekTomist abo pagukarnbHa pe3ekLis MonoY-
Hoi 3anoau), pCR otpumanmny 7 (21,0 %), 4acTkosy BianoBiab
(PPR) —y 14 (46,6 %), cTabinisaito 3axBoptoBaHHs (pSD)
abo MiHiMarnbHy BignoBiAb Ha XiMieTepanito (MiHiMansHWUA
TepanesTU4HuIA natomopdo3) Busisinmn y 9 (32,4 %) XxBopux.

06roBopeHHsA

3a unHHMun ctaHgaptamu NCCN, nepegonepaliiiHe ximie-
TepaneBTNYHe NiKyBaHHS MICLIEBOMOLLMPEHOTO paKy MOIOY-

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

nosBa 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 HeaHauHi 3MiHWN OKpEMWX MYXIMHHUX KNITUH €3 3MEHLLEHHS! KiNbKOCTi.

Il cTyniHb HesHauyHe 3MEHLLEHHS KinbKOCTi MyXMMHHWX KIiTWH, OCHOBHWIA KNITUHHWIA
KOMMOHEHT MYXMNH 3anuLIaeTbCs.

Il cTyniHb 3MEHLLEHHS KiNbKOCTi MyXMMHHNX KNiTH 80 90 %.

IV cTyniHb Ha Tni BUpaxeHoi perpecii nyxnuHu TpannstoTbCs MOOAVHOKI NYXIMHHI KIiTUHW,

V cTyniHb TTyXMMHHWX KNITUH Hemae.

HoI 3ar103v NloMiHanbHoro Tuny B HeobxigHo npusHayaT B
GinbLUOCTi BUNaakiB 3axBoptoBaHHs [9]. MepenonepaLiiite
nikyBaHHS Ta BiANOBIAb NYXMWMHW HA HBOTO — HANBAXIUBI-
Wi chakTopy, LU0 BMNMBAIOTb HA BU3HAYEHHSI HACTYMHOI
TaKTUKW BefeHHsl nauieHTiB, 6e3peumamBHy Ta 3aranbHy
BIKUBAHICTb, SKICTb XWUTTS nauieHTis [15-17].

3a pesynsratamu gocnimkeHHs B. Fisher et al., ximie-
Tepanisi nepeq onepavieio Aae 3Mory 3MEHLLNTI Po3Mipn
MyXMWHU Ta BUKOHATW opraHo3bepiranbHe XipypriyHe
BTPYYaHHS Ha MOITOYHI 3an03i (CexTopanbHy pe3ekLito),
sKe Mag BidyarbHO KOCMETWYHY Ta NMCWXOMOriYHy nepesa-
ry Hap mactektomieto [18]. Ha kopucTb Heoan'toBaHTHOI
XimieTepanii CBigYMTb TAKOX CXBaneHHs YmpaeniHHAM 3
npogoBonbCTBa i MeaukamenTie CLUA (FDA — Food and
Drug Administration) B 2013 poui, a Takox pe3ynsraTtu
HaraTbOX KMiHIYHMX OOCTIMKEHb, A6 BKA3yTb Ha HE0b-
XiAHICTb MpU3HaYeHHs nepefonepalinHoi XimieTepanii
PM3 gnsa pocarHeHHs pCR sk mapkepa 3afoBinbHOMO
MPOrHO3y MICNs HACTYMHOTO XipYPriYHOTO NiKyBaHHS LibOro
3axeoptoBaHHs [19-22].

XimieTepaneBTWYHe NiKyBaHHA Ha OCHOBI aHTpauu-
KniHiB (gokcopybiumH + umknodocdamia, AC) — ogHa 3i
CXeM, sIKy Hali4acTillie BUKOPUCTOBYHOTL SIK HEOA[, tOBAHTHY
Tepanito PM3. Tak, y gocnimxenni Harry D. Bear et al.
BUSIBNEHO, LU0 NpU3Ha4eHHs came cxemn AC sk Heoap 'to-
BaHTHOI Tepanii 4ae 3mMory 4ocarTM 06’eKTUBHOI Bignosiai
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 pesynbrati 7 paHaoMi30BaHWX KNiHIYHUX AOCAImKEHb
i BUSIBAIIM CTATUCTWUYHO 3Hadywly kopensuito pCR i BPB
npw nomiHansHomy B Tuni PM3 y pasi Heoaa toBaHTHOrO
nikyBaHHs 3a cxemoto AC [24].

Kpim cxemun AC, gk nepeponepaliiiHe nikyBaHHs
TakoX BMKOPUCTOBYIOTb KOMOBiHaLii Takux npenaparis:
enipybiunH, gouetakcen, 5-pnyopypauun (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
BBeaeHHAM 5-®Y, gokcopybiumnHy, umknodochamiay
npotsrom 3 uwmknie) Ta FAC-T y 60 nauieHTok (3 umknm
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BBedeHHs 5-®Y, gokcopybiunHy, umknodocdamigy i3
[0faBaHHAM Hafani [oueTakceny npoTaroM 3 LMKIiB)
Aano amory focsarm pCR nuwe B 4 (7 %) xsopux npu
T-FACiB 2 (3 %) xiHok npu FAC-T [25]. 3a pesynbratamm
JocnimkeHHa 913 nauieHToK i3 rOpMOHMO3UTUBHUM MiC-
uesonowmpeHum PM3 (GEPARDUO ftrial), npusHaveHHs
AK nepegonepauinioro nikyBaHHa cxemu ximietepanii
JokcopybiunH + gouetakcen 4 uuknm abo cxemn JOKCO-
py6iLmH + umknodocdamin 4 Lnknv 3 fofaBaHHAM 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)
Mpy FOPMOHMO3UTUBHOMY MOTEHLIIAHO pe3ekTabensHoMy
PM3. 3a pesynbratamu ixHboro gocnigkeHHs, pCR He
focarHyTo B3arani B rpyni 20 nawieHTok, ski oTpumyBaniu
nikyBaHHs 3a cxemoto ximietepanii FEC [27].

3a pesynsratamu HaLLoro AOCHIMKEHHS, KITIHIYHO Yac-
ToTa 06’ekTMBHOI BignoBigi (CPR + cCR) Ha ximieTepanito
3a CXeMoK [okcopybiumH + uuknododamin ctaHoBuna
86,6 %, natorictonoriyHa Yactota 00’eKTUBHOI BianoBiai
(PPR + pCR) — 67,6 %. MporHoctuunmin dhaktop pCR sk
pesyneraT nepegonepauiiHoro fikyBaHHS oTpuManu B 7
(21,0 %) nauienTok i3 30. Taki aaHi 36iratoTbes 3 pe3ynbsra-
TaMM iHLWUX MKHAPOAHWX AOCHimKeHb.

Omxe, Heoap'toBaHTHa XiMieTepanisi Ha OCHOBI aHTpa-
LMKITIHIB — OfiHa 3 OCHOBHUX ONUii 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 3anuLIaTbCs NMUTaHHS LLOAO
NpW3HaYeHHst iHAMBIoyanisoBaHoi cxemu ximietepanii Ans
KOHKPETHOTrO NavieHTa.

BucHoOBKHM

1. HuHi cxemy ximietepanii AC npuaHadaroTb YacTille 3a
iHLLi koMGiHaLlii npenapaTis sk nepeaonepaLliiHe nikyBaHHs
XBOpUX Ha PM3.

2. Po30iKHICTb pe3ynbTaTiB KiHIYHOro Ta naToricTorno-
riYHOrO OLjiHIOBAHHS NiKyBaHHS MicLieBonoLumpeHoro PM3 i
crabinisauis 3axBoptoBaHHA Micns nepegonepauinHoro
niKyBaHHS CBifYaThb NPO HasBHICTb (PaKTOpIB XimMiepesuc-
TEHTHOCTI, LU0 BNAMBaOTb Ha EPEKTUBHICTE Heoa toBaHT-
HoI XimieTepanil.

3. Metog BMOOpY cxemu XimieTepaneBTUYHOTO NiKy-
BaHHS Ha OCHOBI JaHMX NP0 haKTOpK XiMIEPE3NCTEHTHOCTI
MOTEHLIIIHO MOXe NoKpaLLMTV ePEKTUBHICTL Nepeaonepa-
LiiHOT Tepanii Ta HaCTyNHY BUXMBAHICTb, a OTXxe NoTpebye
[eTanbHiLIOro BUBYEHHSI.

lMepcnekTBKM NnopanbLWMX AOCHiMKeHb NONAralTb
Yy BU3HAY€eHHi hakTopie abo MapkepiB XiMiEPE3NCTEHTHOCTI,
LLO BNMBAKOTH Ha eDEKTUBHICTb XiMieTepanii Ta BUxvBa-
HICTb XBOPMX i3 MICLIEBOMOLLIMPEHNM 3rOSKICHAM MPOLIECOM
MOSIO4HOI 32M03K MtoMiHanbHoro 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 NawieHTIB i3 KAIMaKTepUuHOIO KepaTtoaepmieto

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

MeTa po60oT1 — BUB4MTM OCOBNMBOCTI iIMYHOTICTOXIMIYHOI eKCnpecii iHAyLMOenbHOI CUHTa3n oKeuay a3oTy Ta peLenTopiB ecTpo-
reHy anba B NaLjeHTIB i3 KNIMaKTEPUYHO KepaToAepMIEt0 MOPIBHAHO 3 XKiHKamu B MOCTMEHOMNAy3i 3 KNiHIYHO IHTaKTHOIO LLKIPOHO,
BUSIBATW MOXIIMBY KOpensiLiito Mix piBHAMY ekcnpecii Lmx MapKepis i naToMopdoreHe30M MeHonay3anbHoi kepaTogepMii.

Martepianu Ta meToau. MatomopdonorivHuiA Ta iMyHOrCTOXiMiYHWA aHani3 3aiicHNnn Ha BionciliHomy mMaTepiani 22 nauieHToK i3
KNiMaKTepU4YHOLO KepaToaepMieto (rpyna AOCHIMKEHHS) Ta Ha ayTONCiliHOMY MaTepiani 32 XiHok y NoCTMeHonay3anbHoMy nepiopi
6e3 03HaK kniMakTepu4Hoi kepatogepmii (KOHTpoNbHa rpyna).

Pesynkrati. Bussunu aHadyLLy pisHWLIO 3a NTOLLEI0 Ta iHTEHCUBHICTIO ekcripecii iHayLMBenbHOT CUHTa3m OKCuay asoTy MixX rpy-
MO0 AOCTIKEHHS (3 AiarHO30M KriMakTepuyHa kepaToaepMisi) Ta KOHTPOSBHOK MPYNO0 (3 HEYPAXKEHOH LLKIPOHO) 3i 30iNbLIEHHSM
napameTpiB ekcnpecii B NaLieHTIB i3 kepatoaepMmieto. CyTTEBY Pi3HWLIO TaKOX BU3HAYMIM 3a MITOLLEIO Ta IHTEHCUBHICTIO ekcnpecii
peLenTopiB ecTporeHy anbda Mix rpynoro JOCHIMKEHHS Ta KOHTPOMBHOIO 3 MIABULLEHHAM NapaMeTpiB ekcrpecii B npenaparax
Bif, 06CTeXeHUx Be3 03Hak KriMaKTepUYHOI KepaToaepMii.

BucHOBKM. Y nawieHTiB i3 KNiMakTepu4HOI0 KepaToaepMiIer0 BUSIBUNM CTaTUCTUYHO BiPOTiAHO BULL PIBHI SAEPHOI Ta LuTonnasma-
TUYHOI eKcnpecii iHayLuMbenbHOT CHTa3n OKCKay a30Ty B enigepManbHIX | fepManbHUX KNiTUHAX, HX B OCIG KOHTPOMLHOI rpynu.
Lle moxe BkadyBaTW Ha 3amaneHHs sik YacTWHY naToreHesy KriMakTepuyHoi kepatogepmii. Mnowa i iHTEHCUBHICTb exkcnpecii
peLenTopiB eCTPOreHy anbda B LUKIpi NALEHTOK i3 MEHONAay3arnbHOK KEpaToAepPMIErd MEHLLI, HiX B OCID KOHTPOMBHOI rpynu; Le
nokasye KopensiLito Mk eCTporeH-AeilMTHAM CTaHOM Y NOCTMEHOMAY3i Ta PO3BUTKOM LLKIPHWX 3MiH Y XKIHOK i3 KNiMakTepUyHO0
KepatoaepMmieto.

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
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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

Key words:
palmoplantar
keratoderma,
climacteric,
inducible nitric oxide
synthase, estrogen
receptor alpha,
pathomorphological
and immuno-
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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
iNOS 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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[Mo3akniT1HHI APIBHOPO3MIPHI BE3WKYNM — EK30COMU — NPUBEPTAIOTH YBAry A0CHIAHVKIB K NEPCNEKTUBHUI IHCTPYMEHT peryrnioBaHHs
MiKKIITUHHOT KOMYHikaLii. TepaneBTUYHi epekTy, LOCArHyTI 38 4ONOMOTO0 BUKOPUCTAHHS Me3eHXiManbHUX CTOBOYPOBUX KNITUH
(MSC), TpaguLiiHO B MEAMLMHI BU3HAYa0Tb ik NepeBipeHy YacoM, GaraToBEKTOPHY CTpATETio NiKyBaHHS Pi3HIX NaTonorii. Tak,
OKpiM 3acTocyBaHHs BesnocepeaHbo MSC, akTyanbHUM € AOCHIMKEHHS NPOAYKTIB iX CeKpeLlii.

MeTta po6oTu — BUB4MTY OCOBNMBOCTI BNMMBY EK30COM, BUAINEHVX i3 Na3Mu KPOBI 300POBMX LJOHOPIB i 3 KOHAMLIAHOIO cepeno-
BUMLLA KynbTVByBaHHA MSC nnaveHTH, Ha napakpuHHY CEKPELLito MOHOHYKMEapHUX KMITUH KPOBI MALiEHTIB i3 XPOHIYHOI0 CEPLIEBOID
HegocTatHicTio (XCH) in vitro.

Marepianu Ta meToau. [locnimkeHHs 0CoBnMBOCTEN NapakpUHHOI CeKpeLii MOHOHYKNeapHUX KNiTUH KpoBi navjeHTiB i3 XCH 3a
BmicTom nporeinis VEGF-A, MCP-1, ICAM-1 y cepefoBuLLj ix KyneTuBaLii 3GiicHUNM y ABOX HanpsiMKax ekCnepuMeHTY: Nif Aieto
€K30COM, BUZINEHNX i3 Nna3mMm KpOBi 300POBYX AOHOPIB, Ta €K30COM, LU0 BUAINEHI 3 CepeoBuLLa KynbtueyBaHHsa MSC nnaveHTw.

Pesynktatu. [HkybaLlis MOHOHyKNeapHuX KniTuH nepudepuyHoi kposi (peripheral blood mononuclear cell, PBMC) i3 nnasmatuy-
HUMK €K30COMaMK cnpusina nigsuLeHHto cexkpevii 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 nigeuLyBascs B 1,8
pasa (p < 0,05), a B rpyni nauiexTie i3 XCH 3meHwwyBaecs B 1,4 pasa (p < 0,05); cekpeuis MCP-1'y rpyni AOHOPIB HEAOCTOBIPHO
3HKyBanacs Ha 10 % Ta BiporigHo He 3MmiHioBanacs y navieHTis. IHkybavis PBMC 3 ek3ocomamu, L0 BUAINEHI 3 KORAMLIAHOTO
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 nauieHTi 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 KIiTUHHOI Gionorii.

BucHoBku. [locnimkeHHs Ha Mogeni in vitro nokasany 0cobnvBOCTi BNAMBY €K30COM, LLO BUAINEHI 3 Na3Mu JOHOPIB | KOHAMLIAHOTO
cepenoBuLLa, Ha (yHKLOHAMbHI BNACTUBOCTI MOHOHYKIEAPHWX KMITUH NepudepruyHoi KpOBI NMIOANHM.

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, OCKiNbKK B OCTaHHI Kirlbka AECATUNITh
y BCbOMY CBITi NOCTINHO 3pOCTa€E MOLLMPEHICTL | 3aXBOPoBa-
HICTb Ha Lito naTororito. XCH BBaXXatoTb OCHOBHO MPUYMHOHO
CMepTi B NaLieHTIB 3i BCTAHOBMEHNMY CEPLIEBO-CYANHHMM
Ta mMeTaboniyHmK 3axBoptoBaHHAMW. EdekTrBHe niky-
BaHHsl, npodinakTuka nornubnenHs XCH sanuwatotbes
HEBUPILLIEHOHO NPOBNEMOI0, OCKINbKY CyqacHe YABMEHHS MPo
PO3BUTOK CTaHY BUXOAWTL 3a MeXi MeXaHiYHOI AUCYHKLT
cucTeMm KpoBooBiry Ta BKro4ae B3aemopito Baratbox na-
TOi3ioNoriyHMX MeXaHi3MiB (3ananeHHs, eHgoTenianbHa
AMCyHKLUis, peMOLENOBaHHS TKAHWH, HEAPOTOPMOHasbHa
Ta eHOOKPWHHA Nepefada CUrHaria), a Takox 3B's30K i3 Ce4o-
BMAINbHO Ta HEPBOBOK cricTeMamm [1]. Hebe3neuHicTb Lmx
CTaHiB 3yMOBITIOE aKTyarbHICTb MOLLYKY HOBUX CTpaTeriYHUX
nigxomis 40 NiKyBaHHS.

[Mo3aKniTUHHI BE3WKYNU — eK30COMM — MPUBEPTaIOTb
yBary JOCMIQHUKIB SIK MOTYKHi 3aC00U MiXKKIITUHHOI KO-
MyHikauii. Eksocomu — nyxupui po3mipom 40-160 HM, Lo
MOXOASATb 3 EHAOCOMHMX KOMMapTMEHTIB, CKMagatoThes
3 [1BOLUAPOBOI NinigHoi MembpaHu, MiCTATb PisHOMaHITHI
MOMeKynApHi KOMNOHEHTK, Bkovatoun OHK, PHK, ninign
Ta Ginkun, a TakoX MatTb 30aTHICTb TPAHCMOPTYBATY CBIll
BMICT, BNAMBAKOYM Ha Pi3Hi isionoriyHi Ta naTonorivHi
pyHKUIT KNiTUHK-peumnieHTa [2,3].

OcTaHHiM Yacom Tepanito Ha OCHOBI Me3eHXiMarnbHMX
cToBOypoBux kniTvH (mesenchymal stromal cells, MSC)
BBa)al0Tb NEPCMEKTUBHOKO CTPATENiE MPY Pi3HUX 3aXBO-
ptoBaHHsX. AHani3 HayKoBUX AOCTIMKEHb CBIAYUTL MPO
CMPUSATIIVBUIA TEpaneBTUYHWIA BMIWB, 3yMOBMNEHWA NPOfi-
epaTBHUMM, aHTUAMONTUYHUMM Ta MPOTU3aNaNbHAMU
edexktamn MSC npu XpOoHiYHUX 3ananbHWX mpoLecax.
[enani 6inblue gocnimpxeHb NiATBEPMXKYIOT, WO Tepane-
BTMYHI nepesarn MSC 3ae6inbLLIoro onocepeaKoByoTLHCS
napakpuHHUMKM (DYHKLISMU, CekpeLieto (akTopis pocTy,
XEMOKIHIB i LIMTOKIHIB, a He IXHiMW audepeHLiiHMMmM BnacTu-
BocTAMU. Tomy JocnigHuky Bee GinbLue LikaBnaTbCs Tepa-
NEBTUYHOIO LIIHHICTIO Bi0aKTUBHIX MOMEKyr, OTPUMaHKX i3
MSC, 0cobn1Bo no3akniTUHHUX BE3UKYM, siKi BBaXAKOTb
KITIO4YOBMMM KOMMOHEHTaMM NapakpUHHOIO eDeKTY Mg Yac
nikyBanbHoro Bnnuey Ha ocHoei MSC [4—6]. Ony6nikoBaHo
BiZOMOCTI, L0 ek3ocomu, oTpuMaHi 3 MSC, xapaktepuay-
I0TbCS MO3UTUBHIM TepPaneBTUYHUM ePEKTOM MpK BiHOB-
NEHHi MOLIKOMKEHNX TKaHWH Ha MOJensiX 3axBOpBaHb
MeYiHKM Ta HUPOK, CEpLEBO-CYANHHNX i HEBPOMOTiYHUX
3axBoptoBaHb [7,8]. Tepanisi Ha ocHOBI ek3ocom i3 MSC
30aeTbcst GinbLL NEPCMNEKTUBHOLD, OCKINbKY BOHA 3 MEHLLOK
iIMOBIPHICTIO CMPUYMHSE peakLii iIMyHHOTO BiATOPrHEHHS,
6e3neyHa Ans peuunieHTa, He NOPYLLYE ETUYHI acnekTu,
a oTXe 11 BNacTuBi Baxxnuei NpuknagHi nepesaru [9,10].

MeTa po6otu

BwBuMTM 0COBNMBOCTI BNNMBY €K30COM, BUZINEHMX i3 Nnas-
MM KPOBI 30,0POBUX JOHOPIB | 3 KOHAMLIMHOMO CepeaoBULLa
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KynbtuByBaHHs MSC nnaueHTu, Ha napakpyHHy CekpeLito
MOHOHYKN€apHUX KMiTUH KPOBI NALJEHTIB i3 XPOHIYHO
CepLEeBOK HEQOCTATHICTHO in Vitro.

Marepianu i MeToAU AOCAIAKEHHA

Y pocrimxeHHs in vitro 3any4uniu YoroBsiki, XBOPUX Ha
XCH (XCH, n = 28), Bikom 62 poku [56-76] (44-81) (Me
[QI=QIlI] (Min-Max)). MawuieHTn Hagxoamnmu Ha NikyBaHHs
Y BiAineHHs TepaneBTNYHOMo NPointo YHIBEpCUTETCHKOT
KniHikn HauioHanbHOro MegnyHOro yHIiBEpCUTETY iMEHI
0. O. boromonbLs, B 0CTaHHI 5 pokiB nepeHecni iHpapkT
miokapaa. CtyniHb XCH BM3Ha4anu 3rigHoO 3 KpUTepismu:
(hpakuis Bukay 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; PeCcripaTopHi
3aXBOPHOBAHHS; AiarHOCTOBAHI HUPKOBA HEAOCTATHICTD,
3r105KiCHi 3aXBOPIOBAHHS, CENTULIEMIS; CTepoigHa Tepanis,
LU0 TPUBAE; HASIBHICTb iHLIMX 3ananbHux naronorin. Kpos
ANS OCTimXeHHs Bpank nif Yac HaaXOMKEHHS B CTaLioHap
[0 noyatky nikyBaHHs.

KoHtponbHa rpyna (KI, n = 24) — nobposonbLi 4o-
nosiyoi ctari (Bikom 35 pokis [24,5-43,5] (21-49) (Me;
[QI=Qll] (Min-Max)), siki 3BepHynm1cs A0 YHIBEPCUTETCLKOT
KniHikn HauioHanbHOrO MeAUYHOro YHIBEPCUTETY iMEHI
0. O. boromonbus ans npodgornagy. 3a pesynsraramut
ornsgy, onUTYyBaHHS, BioXiMiYHOrO Ta remaTonoriyHoro
LOCNIAKEHHS KPOBI BOHM BU3HAYEHI SIK BIGHOCHO 340POBI
ocobu.

Y pocnimkeHHs 3anyvany nuLLle YomnoBikiB, OCKINbKM B
nonepenHii poboTi BcTaHOBMEHa pPO36iXHICTb NapakpUHHOT
CcekpeLlii LMTOKIHIB MOHOHYKIIEapHUMU KIITUHaMU nepude-
PUYHOI KPOBI Nig BMIMBOM €K30COM 3anexHo Big ctari [11].
Yci yyacHukM Haganu ncbMOBY iH(POPMOBaHY 3rofy Ha
BUKOPUCTaHHS Giomatepiany Ans AOCHimKeHHS (MPOToKoN
Ne 128 Big 23.12.2019 p. Komicii 3 Bioetnkn HMY imeHi
0. O. boromonbLs).

MOHOHYKNeapHi KNiTUHW NepudEepnUYHOi KPOBI
(peripheral blood mononuclear cell, PBMC) suginsnm 3
BEHO3HOI KpOBi MaujieHTiB Ta ocib KI, gocnimkyBanu ixHi
BMaCTVBOCTI KyrbTyparibHAM METOA0M. Ek30coMM BAZINSMM
3nna3mm aoHopie (Ek3oln) i 3 KoHAMLINHOrO CepeaoBuLLa
MSC nnauentn (Ek3oMSC), 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 rogunHoi kynstueaui PBMC i3 ninononicaxapu-
namu (#2630, Sigma-Aldrich, CLLA) nogasanm cycnesiio
€K30COM Ans iHky6aLii npoTsrom go6u.

[ocnimxeHHs napakpyUHHOI CekpeLii KNiTUH 3aiNCHUNM
meToAoM |PA LNSXOM BU3HAYEHHS Bi0NOriYHINX PEYOBUH y
cepepoBuLLi kynsTuByBaHHS PBMC ycix rpyn Ha Tni iHKy-
HaLlii 3 eksocomamu Ta 6e3 BnmBY ek30coM. OLiHIOBaHHS
napakpWHHOI cekpewii 3aifncHUNM 3a piBHSMK (hakTopa
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Puc. 1. u3aitH pocnimkeHHs, o 3giicHunu y 1 cepii (A) Ta 2 cepii (B) i3 PBMC nauienTis (PAT) i3 XCH y aox rpynax CHF_1, CHF_2, a Takox 3goposux go6posonbis (Control)

y aBox rpynax CG_1, CG_2.

PBMC: MOHOHyKneapHi kniTiH1 nepudepnyHoi kposi, Exo_PI: eksocomu,
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 MoHoLuTiB (monocyte chemoattractant protein,
MCP-1), wo BU3Ha4eHi B CEpPeaoBuLLi KyNbTUBYBaHHS
MOHOHYKIeapiB.

Y nepLuin cepii 4ocnimKeHb BUBYANM CEKPELLit0 KIiTUH
naujenTis XCH1 (n = 12) ta oci6 KI'1 (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.
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ELISA

Lo BuaineHi 3 nnaamu oci6 KI; Exo_MSC: ek3ocomu, Lo BuAineHi 3 koHauuiinHoro cepegosuiia MSC

[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, LLiBewis) y cnisigHO-
weHHi 3:4, 400xg npotsirom 25 xB 3a Temnepatypu 18 °C.
Ocap kniTuH nicns BinbupaHHs NPOMMUBANK XONOAHUM
PBS (inbHum Big Ca?/Mg?*). KnituHW KoxHOrO nauieHTa
kynbtueysanu B 3 M cepegosuLia 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 yatukax IeTpi (60
mm, Thermo scientific, CLUA, #130181) npotsarom 24 roauH
i3 50 Hr/mn LPS. Micns ysoro B ogHy 3 Yawwok MeTpi goaa-
Banu CyCreH3ito eK30COM i NPOAOBXKYBanM iHkybaLliio Le
npoTsarom fobu. Baxvea ymoBa ctaHgapTusaLii ekcnepu-
MEHTY — NOMiLLEHHS 10 KOXHOT YaLlku [eTpi 2 MAH KIiTUH.
[1nst UbOro KiNbKICTb NEMKOLMTIB BU3HAYMNM 32 LONOMOIOH
remaTonoriyHoro aHanisaTopa y BEHO3Hil KpoBi NaLlieHTiB, B
isonboBain nonynauii PBMC, 4oaaTtkoBo OUiHWMM B kamepi
lapsieBa METOAOM BidyanbHOro obpaxyHky. dani Lwisxom
po3paxyHKy BuU3Ha4anu o6’em piauHu, skiin MiCTUB 2 MIH
KIMiTUH, | BHOCWIK B KOXHY YaLuky leTpi.

Ek3ocomu (Ek3oln) Buainsnu 3 nnasmm oci6 K, sky
30Mpan WNaxom LeHTpudyryBaHHs LinbHOI KPOBI, 3a 40-
nomoroto Habopy ans isonsuii Total Exosome (Invitrogen,
CLUA, #4484450) 3a npoTtokonomM BupobHuka. OTpumanu
3arasnbHUI Nyr eK30COM Bif KifTbkoX JOHOPIB. 13 12 300poBuMx
[IOHOPIB paHOOMHO 0bpanu 6 Ans BUAINEHHS 3aranbHoro
(3miLLI@HOro) eKCTPaKTy €K30COM i3 MNasmMu KpoBi. 3 BEHO3-
HOI KPOBI KOXHOrO [OHOpa oTpuMyBanu 3—4 mn nnasmu,
ane 6panu ans ekcnepuMeHTy no 1 mn Ans oTpumaHHs
0Cafly eK30COM i HaCTynHoro pecycnenayBaHHs y 500 Mkn
PBS 6ydepa. 3a faHnMu BUpoOHUMKa, 3 1 Mn nnasmu oT-
pumytoTb 1,5-3,0 x 102 ek3ocom. OTxe, 6 ocagiB ek30COM,
Lo MiCTUAMCS Y 3 MR pO34nHY, MicTUnM ~12 x 102 ek3o-
com. [ins ctaHaapTv3aLii KinbKOCTi EK30COM CYCMEH3ito, LU0
opepxanu, possoauny PBS yagidi, B KoXHY yaLuky Metpi
BHocunv 50 MK Liei cycneHaii 3 BmicTom 1 x 10" ek3ocom.

MpUHLMN BMAINEHHS €K30COM Monsrae B TOMY, LU,
3B’A3YH04M MOEKYNM BOAM, i30MALIMHNIA peareHT BUTICHSE
3 PO34MHY MEHLL PO34MHHI KOMMOHEHTM, 30KPEMA BE3UKYNN.
Lle nae amory ix 30MpaTt 3a LOMOMOrOH0 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 pecycneHayBanm y ctepunbHomy PBS 6ydepi,
BHocunn 50 MKN CycneHsii ek30CoM [0 KOXHOro 3paska
kynetuBoBaHmx PBMC i 50 mkn PBS Bydepa sk HeraTvie-
HOTO KOHTPOIHO.

MSC BMpOLLEHO 3 NNALEHT NOAMHY KIHLEBOTO TEPMiHY
rectauji, o ofepxaHi Mig Yac KecapeBoro po3TuHY 3 iH-
¢hopmoBaHoi 3roau NopoAinb BignoBiaHo A0 MeToauku [13].
MSC nnaueHT BMpOLLYBanu B NOXMBHOMY CEPELOBWLL,
wo mictutb alpha-MEM (HyClone, USA) 3 nonaBaHHsM
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 36upanu Wnsxom LeHTpudyrysanHs MSC npu
400xg npotsrom 10 X8 i BinGMpaHHsIM HagoCaA0BOI PiAVHW.

Eksocomu i3 cepeposuia kynstuByBaHHs MSC nna-
ueHTn (Ex3oMSC) Buainsnn 3a gonomoroto Habopy ans
Total Exosome Isolation Reagent from cell culture media
(Invitrogen, CLUA, #4478359) 3rigHo 3 iHCTpyKLi€to BUPO6-
HUKa. Habip npusHayeHWn ons KoHUEHTpaLi ek30coM 3i
3paskiB cepenoBuLL, KMITUHHWX KyNbTYp, MPUHLMN oro A
aHanorivyHuin Jo NonepenHboro, Aae 3mory 3ibpaTu exk3o-
COMM SIK MEHLL PO34WHHI KOMMOHEHTU MICNS HU3bKOLLBMA-
KicHOro LeHTpudbyryBaHHs. BignosigHo [o iHCTpyKuii, ans
no3baBneHHs cepeoBuLLa KynbTUBYBaHHS Bif Aebpucy
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Ta 3pYVHOBaHMX KMiTUH JOOATKOBO LEHTpUdyryBanu npu
2000xg npotarom 30 x. lNoTiM [0 oTpuMaHoro cynep-
HaTaHTy [odaBanu peareHT Ans i30MoBaHHS eK30COM Y
CniBBIAHOLIEHHI 2:1 Ta 06epexHo nepemitysanu. 3pasku
iHKyGyBanu npoTsroM Houvi 3a Temnepatypu 2-8 °C i, oxo-
nomxytoun, uentpudyrysanu npu 10 000xg npotsrom 1
rogmnu. licns acnipauii cynepHaTaHTy 0caj, ek30CoM pecy-
cneHpgysanu y ctepunbHomy PBS 6ydepi Ta gogasanm fo
kynstueoBaHux PBMC. 3a iHdopmatyieto BupobHuka, 3 1 mn
KynbTypanbHoro cepenoBuLLa Niii knituH Hela 4 x 107 Ha
matpau T175y 30 mn cepeposuLla otpumytob 1-3 x 10
ek3ocom. 13 100 mn koHauuinHoro cepenoauia MSC ogep-
arm ocag (i3 BMicToM ~2 x 10'2), sikuil po3unHmnu 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 6ycbepa sk HeraTuBHWI KOHTPOnb. CTaHAapTH3aL;lo
[0311 eK30COM 3AINCHUMM 3a AaHUMKM BUpOGHMKa Habopis
ANsi30nsuii, Lo po3paxoBaHi Ha OkpeMi cepeaoBuLLa, 3Ba-
Xakoum Ha enekTuBHUA po3mip Beaukyn 30—150 HM, a Takox
3a pesynbratamu OrnsaoBux nybnikain, ae nopiBHIOBany
Habopu Ans BUAINEHHS! €K30COM Pi3HUX BUPOOHWMKIB [14].

BrikopucToBytoun HaseaHi Habopy Anst BULINEHHS €K30-
COM, PO3yMIEMO, LLIO HE MOXHA BYKITOYaTV iMOBIpHWIA BMIMB
peareHTiB Ha XiMiYHi Ta MexaHi4Hi BnacTUBOCTI ninigHuX
mem6paH. OfHak HaBiTb SKLLO MeMBPaHW BE3VKYT 4aCTKOBO
PyWHyBanucs nig Yac nNinoniTMYHOro BMSIMBY PEAKTUBIB, Ha
PBMC umHunm fgito exk3ocomarnbHi 6ioakTieHi Monekynu,
IO MICTUIINCS BCEPEOUHI LMX BE3UKYMSPHUX CTPYKTYP.
Tomy mMeToanYHMIA Migxia, Wwo obpanw, BunNpaBaaHuii Ans
[OCTIMKEHHS BNMUBY BMICTY €K30COM/€K30COManbHUX
Mornekyn, siKi BUAINEeHi 3 pisHUX cepefoBULL,.

Cepepnosuiie kynstuByBaHHs PBMC Bigbupanu nicns
AB0n060BoI iHKybaLii Ta 30epiranu 4o 34iNCHEHHs aHanisy
3a Temnepatypy -20 °C. [ins craHgapTusallii 4oChimKeHHs
B KOXHil Npo6i B3HAYanm KOHLEHTpALit 3ararnbHOro npo-
TeiHy Ha HaniBaBTOMaTU4HOMY GiOXiMiYHOMY aHanisaTopi
BS-3000M (Kurait), BMkopucToBytoum BioxiMiuHWi Habip Bif
Diagnosticum Zrt. (YropwwHa). PiseHb VEGF-A, ICAM-1,
MCP-1 B npobi Br3Hadanu metogom IDA, 3acTocoByroum
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 0 KOHLEeHTpaLii 3aranbHoro
MpOTEIHY B 11010 3pasky.

CTaTMCTUYHWIA aHani3 JaHuX 30iNCHUIN, 3aCTOCYBaBLUM
IBM SPSS Statistics, Bepcisa 23.0 (SPSS Inc., CLLA). Pe-
3ynbTaTy BCiX EKCMEPUMEHTIB HaBeeHi sk cepeaHe £ SEM.
[ins nepeBipki1 HOPManbHOTO PO3NoAiny BUKOpUCTan TECT
LWanipo-Binka. [ins paHux i3 HopmManbHAM pO3NOLinom
CTaTUCTUYHI BIOMIHHOCTI 3a rpynamu aHanisysanu 3a fo-
nomoroto ogHocTopoHHboro ANOVA-TeCTy 3 HacTynHuUm
TecToM Tbtoki post-hoc. [Ang HenapaMeTpuyHUX SaHuX
BUKOPUCTOBYBanM kputepiit x? Ta Kpyckana—-Bonica. Big-
MIHHOCTI BBaXanu 3HadyLymmu npum p < 0,05.

Pe3yabTati

basoea cekpeuis VEGF-A y cepenoBuLLi KynbTVBYBaHHS!
PBMC naujenTiB Huxya, Hix y KI (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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OpwuriHaAbHiI AOCAIAXKEHHS

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 Ek3olln (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
KIITUH KpOBi Ha 6a30BOMY piBHi
# (M-) Ta nicnst iHkyGauii (M+) 3
200 - '|' 200 - eksocomamu 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 | KOHTPOMBHIN,
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 PeoBULLi 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 30POBUX
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.
Iky6aLis PBMC 3 ek3ocomamu Ek3oln (puc. 2A) npu-
3BOAMNA A0 CYTTEBOTrO 3pocTaHHs piBHa VEGF-A: y KI' — B
2,73 pa3a (p <0,05), y naujenTis i3 XCH — ygivi (p < 0,05).
IHky6aLis knitvH 3 ek3ocomamu Ek3oMSC (puc. 25) He
cnpuumnHsna ictoTHi amin VEGF-A, ane cnpusina Hego-
CTOBipHOMY 3HImkeHHIo BMicTy VEGF-A B ycix rpynax: B KI'
—Ha 25,4 %, y xBopux Ha XCH — Ha 18,7 %. Y uiit pobori

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

HaBOZVIMO BUSIBNEHY TEHAEHLIiO BMMBY 11 aKLEHTYEMO, LU0
ANs1 OCTATOMHMX BUCHOBKIB HEOOXIAHO CYTTEBO 36iMbLLNTH
06’em npob i 3a6e3neynTy BiGTBOPIOBAHICTb AAHMX.
Inky6auis PBMC 3 ek3ocomamm Ek3olln no-pizHomy
BnnvBana Ha Bmict ICAM-1 (puc. 3A). Y KT pieHb npoTeiHy
nigeuwysascs B 1,8 pasa (p < 0,05), a B naujenTis i3 XCH
3meHLyBaBcsi B 1,4 pasa (p <0,05). 3asHaunmo, Lo 6a3osa
cekpeist ICAM-1 Ha Tni XCH nepeswiyBana nokasHuk KI
B 4,3 pasa (p < 0,05). B opyriit cepii BcTaHOBWMM BiporiaHy
pisHuuto 6asoBoi cekpedii ICAM-1 Ha tni XCH, wo nepe-
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BuLLyBana nokasHuk KIy 2,4 pasa (p < 0,05). IHky6avis
KniTuH 3 ek3ocomamu EksoMSC (puc. 36) He npusBoauna
[o cytTeBux 3amiH cekpeuii ICAM-1 y KT, HesiporigHo
3Hkysana 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 CcTaHoBMMa
27 % (p < 0,05). IHky6avis PBMC 3 eksocomamu Ex3solln
(puc. 4A) cnpuynHAna HEQOCTOBIPHE 3MEHLLEHHS BMICTY
MCP-1y KI" Ha 10 % i maitxe He 3miHiOBana napakpuHHy
cekpeLlito B navieHTiB 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 KT Ha 22 %, a
B KNiTMHaX naujeHTis i3 XCH — Ha 25 %.

06roBopeHHsA

3ayBaxumo, LLO Y Liii pobOTi HE HABOAVMO NMPSIME NOPIBHSH-
HS MiXX J@HMMK ABOX rpyn nauieHTis i3 XCH abo asox rpyn
[IOHOPIB Y MepLUiN i Apyrin cepisix. Mo-nepLue, BUMipOBaHHS
PiBHSI CEKPELlii Pe4OBUH AN KOXHOI cepii 3aincHioBany 3a
Z0MoMOorot HabopiB, L0 NPU3HAYEHI ULLE AN HAYKOBMX
JOCniMKeHb | Hanexatb A0 Pi3HWX NOTIB, N pe3ynsratu
MOPIBHIOBATI HEKOPEKTHO. ToMy, BU3HaYeHi pisHi 6a30Bi
piBHi VEGF-A y rpynax 406poBOnbLB i MALEHTIB 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 agi
cepii ekcnepuMeHTY 30INCHEHI B Pi3HWI Yac, y KOXHiIi cepii
BWKOPUCTOBYBanM GionoriyHmin marepian pisHux ocib, Lo
He MOoXHa 36epiraT. TOMy MOXEMO KOHCTaTyBaTu nuile
Pi3Hi NPUHLIMNOBI edheKTw, Lo BNNMBatOTb Ha BNAacTUBOCTI
KIMiTUH NeprchepuYHOT KPOBI — €K30COMM, BUAINEHI 3 Pi3HNX
6GionoriyHnx 06’eKTIB, @ TaKOX BU3HAYATV MalibyTHil BEKTOP
[OCNimKEHb.

Pesynbrati nigTBEpoXyIOTh ICTOTHWIA CTUMYNALIAHWA
BNNMB ek3ocom Ek30ln Ha napakpuHHy CekpeLito KniTuH
VEGF-A. Lle MoxHa BBaxaTu NepCrekTVBHUM LLMSXOM
TepaneBTUYHOI Aii Ha CTaH eHaoTenito B nawjieHTi i3 XCH.
3a3Haunmo, Lo napakpuHHa cekpeLis BusiBunacs GinbLu
BupaxeHoto B KI 3a yMOB CTUMynsLii ek3ocoMamu, Lo
BUZNeHi 3 Nasmm Lux camux ocib, To6To npu ayToBNMMBI.
EksocomanbHa ctumynsuis cekpeuii VEGF-A aktusosa-
HUMW MOHOHYKMeapamu MOoXe CBIfUUTY NMpo 36iMbLUEHHS
aHrioreHHoro noteHuiany PBMC i MoxnnBuin npoTekTopHWi
BM/IMB €K30COM Ha BiAHOBMEHHS KNiTUH Miokapaa. € rino-
Te3a Nnpo 3pOCTaHHS PiBHIB NPOAHTIOrEHHUX MapKepiB, L0
noB’si3aHe 3 npoLecamu, CNpsIMOBaHNMU Ha BiAHOBMEHHS
OMNCEYHKLIOHANbHOTO eHAOTeNit, a He Crpusie BnacHe
aHrioreHesy [15,16]. AHrioreHes Bigirpae BaxnuBy ponb
[NS1 3ar0EHHS paH, BiAHOBMNEHHS MiOKapZa Ta CKeMeTHMX
M’S3iB Micns ilemii, ane mMae NaTtonoriYHWi xapaktep
npy cepLeBo-CyanHHMX (AKk-0T npu XCH), oHKonoriYHnx
3aXBOPOBAHHSX, BIKOBIN MaKymnspHil fereHepaLlii CiTkiBku
Ta iHWmMX natonoriax [17].

AHani3 BigomocTei (axoBoi nitepaTypu CBig4MTb,
Lo Mapkepu aHrioreHesy, 3okpema Bci Tunu VEGF-A,
aKTMBHO JOCHiAXY0Th Y nauieHTiB i3 XCH, Bu3Havatoun
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NepcneKkTUBHI NOKa3HWKW NSt YIOCKOHANEHHs AiarHoc-
TWKM Ta nporHodyBaHHs XCH. 3giicHunm HeogHOpasosi
cnpobu BukopuctaHHs VEGF-A B reHHiit Tepanii XBopux
Ha CepLEeBO-CYAVHHI 3aXBOPIOBAHHS, ane pesynsrati ao-
KMiHIYHWX | KNiHIYHWX gocnimkeHb cynepeynusi [18,19]. B
eKCrepuMeHTanbHUX AOCHIMKEHHSX NOKa3aHO: BBEAEHHS
VEGF-A CnprinHsno arpecuBHUA pO3BUTOK ONISILLIOK Yepes
MPUCKOPEHHS HeoBackynspuaaLii cyauHHoI cTiHku [20]. Lie
BW3HaYa€E aKTyarbHIiCTb MOLLUYKIB MEXaHi3MiB GrioKyBaHHs
Ha3BaHWX NpoLeCiB.

BuisiBneHe nigsuLLeHHs napakpuHHoI cekpeLii npoTeiHy
ICAM-1 MOHOHYKNeapamm 300pOoBKX OCi0 Ha Tri iHKyBaii
KMITWH 3 eK30COoMamu, Lo BUZINEHi 3 Nnasmu Lux camux
[OHOpIB, TOBTO 3a YMOB (hi3ioNorivyHOi ayToCTUMYMSLi,
MOXe CBi4YMTW NPO MOTEHLiNHE NIABULLEHHS afare3nBHUX
BMacTMBOCTEW NMEVKOUMTIB KPOBi Ta iXHbOI 30aTHOCTI 40
MPOHUKHEHHS! B TKAHWHY. 3MEHLLEHHS NapaKPUHHOI CekpeLlii
npoTeiHy B KNiTuH NavjexHTi i3 XCH nig Bnnvsom Ek3oln,
3Baxaroumn Ha 6a3oBuin Bucokuii piseHb ICAM-1 cekpeuii,
MOXHa BBaXaTW MPOTEKTOPHOKO A€o Ha KNITUHHO-eHJo-
TeniiHi 3B'A3KK, ane Lie nuLLe NpunyLLeHHs, ske notpebye
[opatkoBux gocnimkeHb. Ha i iHky6avii PBMC o6ox rpyn
3 Exk3oMSC cnocTepiranu npurnivenHs ICAM-1 cekpedii
KMiTVH, HE3BaX@K4M Ha BiACYTHICTb BIPOTiAHOI Pi3HNL, BU-
SIBMEHa YiTka TeHAEeHLis A0 BNAMBY €K30COM KOHANLLIIHOMO
cepefoBuLLa Ha afreaviBHI BNaCTUBOCTI KMITHH.

ICAM-1 pa3om 3 iHLLMMK MOTEKYTaMM KITITUHHOI aaresii
Bifirpac Kno4oBY porb Y npouecax aaresii HenTpodinis
i MOHOLWMTIB 4O eHpoTenianbHUX KNiTUH, NPU3BOASYM [0
PO3BUTKY AUCEYHKLIT eHAoTenito Ta NporpecyBaHHs cep-
LIeBO-CYAMHHIX 3aXBOpIOBaHb [21]. Tomy 0BrpyHTOBaHMMM
€ MOLLYKM TepaneBTUYHKX Nigxogis Ans Bnnvey Ha ICAM-1
K MiLLIeHb NPU 3aXBOPIOBAHHSX CEPLIEBO-CYANHHOI CUCTe-
mu [22,23]. BusieneHe 6a30Be NigBuLLEHHS MOrO cekpeLii
B xBopux Ha XCH nokasye cyTTeBYy akTuBaLlilo NpoLEeCiB
apresii MOHOLWTIB Ta eRpoTenianbHVX KIiTUH NPy NaTonorii,
O Mae BupillanbHe 3Ha4YeHHs Ans nornubnexHs 3ana-
MEHHS IHTUMK CYAWH Ta MPOrpPecyBaHHs aTepoCKepo3y
AK BaXMBOrO hakTopa, LU0 CynpOBOMKYE | aHMOTEHHMIA,
i aTeporeHHun MexaHiamu. Makpodbaram, yTBOpeHUMm i3
MOHOLIMTIB, HANEXWTb KMO4YOBa Porb Y BigkIaAeHHi Ninigis
i NporpecyBaHHi aTepockneposy, OCKinbki 30inbLUEHHS
6nsLLIOK NPM3BOANUTL A0 NOCUNEHHS MNOKCIi, IO NiABULLYE
iHINbTPaLto 3ananbHUMK KniTuHamu. B LboMy acnekTi
BCTaHOBIEHE 3HIMKEHHS PiBHS napakpuHHoi cexpeLii ICAM-
1 KniTMHaMK NaLieHTIB Nig BNMBOM €K30COM MoXe ByTu
MPOTEKTOPHUM MEXaHI3MOM «CTPUMYBaHHS» 3ananeHHs.

CyyacHi focnimKeHHs cBigyaTb Npo HEOAHO3HAYHY
ponb MCP-1y nepebiry cepLieBO-CyANHHIX 3aXBOPIOBaHb.
HesBaxatouu Ha Noro Knko4oBYy porb y XeMoaTpakLii MOHO-
LmTiB | Makpodaris y BOrHuLLE 3ananeHHsl, BCTAHOBEHO:
MCP-1 Gepe y4acTb y pemofentoBaHHi Ta HeoBackyns-
pu3auii miokapaa nicns iHdapkTy [24]. B ekcnepume-
TanbHWUX JOCIMKEHHSX MOKa3aHo, Lo iHribysaHHs MCP-1
nocnabnoe nNpoLecn peMOAENtoBaHHS MIBOTO LLYHOUKa,
a nigeuweHHs MCP-1 mae npsiMUIA aHrioreHHWA BNnuB,
i eHpoTenianbHi KNiTMHU eKCpecyoTb MOro peLenTop.
Ba 6inbLue, BcTaHoBNEHa kapaionpoTektopHa ais MCP-1
npw rinokcii kapaiomiouuTis in vitro [25]. HeaBaxatoum Ha
BupiwansHy ponb MCP-1 y perynioBaHHi xemoTakcucy
MOHOLMTIB i OCTATOMHO He 3'ICOBaHy y4acTb Y pO3BUTKY
CepLEeBO-CyANHHMX 3aXBOPIOBaHb, HAyKOBWI iHTEpEC BU-
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KNWKaIK0Tb LNSAXW dhapMakonorivHoro iHridysaHHs MCP-1
[26]. Pesynbrati LbOro AOCMIMKEHHS MOKa3yloTb NEBHY
MPUrHIYEHICTb cekpeLjii LMTOKIHY i BNnMBOM €K30COM Ta
MOXyTb ByTU LikaBUMu.

HaBopgsaun ekcnepumMeHTarnbHi AaHi, 3 06epexHicTio
CTaBMMOCS [0 iX iHTeprpeTaLlii. BUsiBneHui Bnnme ek30CoM,
LLIO BUAINeHi 3 Nna3mm 300POBMX AOHOPIB, HA BNACTUBOCTI
PBMC, 30kpema 3HauyLLmii ehekT Ha cekpeLlito chaktopa
POCTY CYAMH i MOZYIIOBAHHS CeKpeLii LIMTOKIHIB 3ananeH-
HSl, MOXXHa BBaXaTu MPOTEKTOPHUM, XO4a OAHO3HAYHO
CTBEPAKYBATM Lie NepeavacHo Yepe3 0OMEKEHY KiNbKiCTb
CrioCTEPEXEHD, BiACYTHICTb BIATBOPIOBAHOCTi BMICTY LIUTOKi-
HiB B OAHAKOBWX rpynax XBOPUX Y ABOX CEPISX | HEBENUKUI
CMEKTP MOKa3HUKIB, LLO AOCNIZKYBany.

[ocnipxeHHs Ha nepomy eTani nepegbayanu Bu-
BYEHHS BMIIMBY €K30COM, LLO BUAINEHI 3 nra3mm JOHOPIB,
Ha BnactusocTi PBMC ntoguHu. HactynHuii etan — ouj-
HIOBaHHSI BNAMBY €K30COM, LU0 BUAINEH 3 KOHAMLINHOMO
cepeposuwa MSC Ha ctumynboBaHi PBMC nauieHTiB.
Omxe, B Liln poboTi BUB4MNM edheKTH, LLIO CrocTepiratoTb npu
iHKy©aLjii KMiTWH KPOBI 3 Pi3HMM BUAAMYM €K30COM. Pesyrb-
TaTV 4OAAKOTH LIiHHY iHGhopMalLyjto LLOAO An3aitHy ManbyTHiX
JOCTIimKeHb y LibOMY HanpsimMi KNiTHHOI Bionorii, nokasyoTb
MPUPOAHUIA NOTEHLLian ek30COM K CTPYKTYP-TPaHCopTepiB
PErynsaTopHUX MONeKyn, MiaKPecnonyM NepernekTUBHICTb
MOLLYKY | po3poBneHHst LNsixiB epeKTUBHIX GidionoriuHmx
i TepaneBTUYHNX BNIMBIB.

BucHoBKH

1. Ha mogeni (in vitro) BusiBunu ocobnmeocTi BNnvey
Ha (yHKLiOHaMNbHI BNAaCTUBOCTI KNIiTUH NepudepuyHoi
KPOBI MIOAWHW €K30COM, L0 BUAINEHI 3 NNasMy LOHOPIB i
KOHOULINHOTO cepeoBuLLa.

2. Inky6auis PBMC 3 ek3ocomamu, siki BUZiNEH 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 nauienTis i3 XCH 3meHLIyBaBcs 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. IHky6auis PBMC 3 eksocomamu, BuaineHumu 3
KoHauLinHoro cepeposuwa MSC, He BUKnMKana fOCTOBIp-
HWX 3MiH napakpuHHoi cekpeuii PBMC: y rpyni 30opoBux
[06pOBONbLIB BCTAHOBMUINM 3MeEHLIEHHST 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 % BianosigHo.

diHaHCcyBaHHA

AOCAiAKEHHS BUKOHaHe B pamkax HAP «B1BYEHHS iHTErpaAbHUX
PEeaKLI CyAVH Ta X OKPEMUX KAITUHHKX KOMMOHEHTIB Y BIANOBiAb
Ha 3acTOCyBaHHS TepaneBTUYHNX EK30COM 3 ME3EHXIMaAbHUX
KAITUH AFOAVMHM, Y MOPIBHAHHI 3 peaKLieto Ha epeKT eK30CoM,

LLIO OTPUMAHI 3 KPOBI XBOPUX NPU Pi3HKX NATOAOTIUHKUX CTaHax»,
Ne pepxpeectpauii 0119U101218.

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

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

OpwuriHaAbHiI AOCAIAXKEHHS

Haaifwaa po pepakuii / Received: 10.01.2022
Micas poonpautoBaHHs / Revised: 19.03.2022
MpuitHaTo po Apyky / Accepted: 18.05.2022

BiaomocrTi npo aBTOpIB:

Hatpyc A. B., A-p Mea. Hayk, npodecop, 3aB. kad. CyqacHUx
TEXHOAOTIN MEAMYHOI AiarHOCTUKM Ta AikyBaHHS, HaLjoHaAbHWI
MeAnuHUit yHiBepeuTteT iMeHi 0. 0. Boromonbus, M. KuiB, YkpaiHa.
ORCID ID: 0000-0003-1763-0618

Kaueb 1. T, kaHa. 6ioA. Hayk, 3aB. AabopaTopii
€KCMEPUMEHTAABHUX AOCAIAKEHD HayKOBO-AOCAIAHOTO IHCTUTYTY
EKCNePUMEHTAABHOT Ta KAIHIYHOT MeAWLIMHHM, HaLlioHaAbHWIA
MeAMYHUI yHiBepeuTeT imeHi 0. 0. boromonsLs, M. Kuis, Ykpaia.
ORCID ID: 0000-0002-4401-803X

NabypsuHebkui A, O., kaHA. BIOA. Hayk, HayKOBWIA CMiBPOBITHHK,
IHcTUTyT Bioximii imeHi O. B. ManraaiHa HauioHaAbHOT akaaemii
Hayk YkpaiHu, M. KuiB.

ORCID ID: 0000-0003-4389-6049

YepHoBOA M. A., aCUCTEHT Kad. CyyacHWUX TEXHOAOTI MeAUUHOT
AlarHOCTHKM Ta AikyBaHHS, HallioHaAbHWU MEAUYHUI YHIBEPCUTET
imeHi 0. 0. boromonbLs, M. KuiB, YkpaiHa.

ORCID ID: 0000-0001-7478-6921

XalpHacos P. H., kKaHA. MeA. HayK, acUCTEHT kad. Tepanii,
HaLioHanbHWit yHIBEPCUTET OXOPOHM 3A0POB'S YKpaiHu

imeHi M. A. Wynuka, m. Kuis.

ORCID ID: 0000-0002-7092-6752

Mysunuetko 1. @., A-p Mea. Hayk, npodecop kad. onepaTMsBHOI
Xipyprii Ta TonorpadiuHoi aHaToMmii, HawjoHaAbHWIA MeAYHWIA
yHiBepcuTteT imeHi 0. O. BoromonbLg, M. KuiB, YkpaiHa.

ORCID ID: 0000-0001-7876-106X

Puxko . M., acvcTeHT kad. CydacHUX TEXHOAOTi MEAUYHOT
AlarHOCTVKM Ta AikyBaHHS, HaLlioHaAbHWUI MEAUYHMI YHIBEPCUTET
imeHi 0. O. Boromonbus, M. KuiB, YkpaiHa.

ORCID ID: 0000-0003-0588-7969

Information about authors:

Natrus L. V., MD, PhD, DSc, Professor, Head of the Department
of Modern Technologies of Medical Diagnostics and Treatment,
Bogomolets National Medical University, Kyiv, Ukraine.

Klys Yu. H., PhD, Head of the Laboratory of Experimental
Research of the Institute of Experimental and Clinical Medicine,
Bogomolets National Medical University, Kyiv, Ukraine.
Labudzynskyi D. 0., PhD, Researcher of the Department of
Biochemistry of Vitamins and Coenzymes, Palladin Institute of
Biochemistry of the National Academy of Sciences of Ukraine, Kyiv.
Chernovol P. A., Assistant of the Department of Modern
Technologies of Medical Diagnostics and Treatment, Bogomolets
National Medical University, Kyiv, Ukraine.

Khairnasov R. N., PhD, Assistant Professor of Department of
Therapy, Shupyk National Healthcare University of Ukraine, Kyiv.
Muzychenko P. F., MD, PhD, DSc, Professor of the Department
of Operative Surgery and Topographic Anatomy, Bogomolets
National Medical University, Kyiv, Ukraine.

Ryzhko I. M., Assistant of the Department of Modern Technologies
of Medical Diagnostics and Treatment, Bogomolets National
Medical University, Kyiv, Ukraine.

Cnucok Aitepatypu

[1] Inamdar A. A., Inamdar A. C. Heart Failure: Diagnosis, Management
and Utilization. Journal of clinical medicine, 2016. Vol. 5. Issue 7. P. 62.
https://doi.org/10.3390/jcm5070062

[2] Bernardi S., Balbi C. Extracellular Vesicles: From Biomarkers to
Therapeutic Tools. Biology. 2020. Vol. 9. Issue 9. P. 258. https://doi.
0rg/10.3390/biology9090258

[3] vanNiel G., D'Angelo G., Raposo G. Shedding light on the cell biology
of extracellular vesicles. Nature reviews. Molecular cell biology. 2018.
Vol. 19. Issue 4. P. 213-228. https:/doi.org/10.1038/nrm.2017.125

[4] Wang A. Human Induced Pluripotent Stem Cell-Derived Exosomes
as a New Therapeutic Strategy for Various Diseases. International
journal of molecular sciences. 2021. Vol. 22. Issue 4. P. 1769. https:/
doi.org/10.3390/ijms22041769

[5] Mechanisms underlying the protective effects of mesenchymal stem
cell-based therapy / X. L. Fan, Y. Zhang, X. Li, Q. L. Fu. Cellular and
molecular life sciences : CMLS. 2020. Vol. 77. Issue 14. P. 2771-2794.

https://doi.org/10.1007/s00018-020-03454-6

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

437


https://orcid.org/0000-0003-1763-0618
https://orcid.org/0000-0002-4401-803X
https://orcid.org/0000-0003-4389-6049
https://orcid.org/0000-0001-7478-6921
https://orcid.org/0000-0002-7092-6752
https://orcid.org/0000-0001-7876-106X
https://orcid.org/0000-0003-0588-7969
https://doi.org/10.3390/jcm5070062
https://doi.org/10.3390/biology9090258
https://doi.org/10.3390/biology9090258
https://doi.org/10.1038/nrm.2017.125
https://doi.org/10.3390/ijms22041769
https://doi.org/10.3390/ijms22041769
https://doi.org/10.1007/s00018-020-03454-6

Original research

(]

Y

(8]

Bl

[10]

[

[12]

[13]

[14]

[19]

[16]

(17

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(29]

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

Planat-Benard V., Varin A., Casteilla L. MSCs and Inflammatory Cells
Crosstalk in Regenerative Medicine: Concerted Actions for Optimized
Resolution Driven by Energy Metabolism. Frontiers in immunology.
2021. Vol. 12. P. 626755. https://doi.org/10.3389/fimmu.2021.626755
Mesenchymal Stem Cell-derived Extracellular Vesicles: Toward Cell-
free Therapeutic Applications / S. Rani, A. E. Ryan, M. D. Griffin, T.
Ritter. Molecular therapy. 2015. Vol. 23. Issue 5. P. 812-823. https:/
doi.org/10.1038/mt.2015.44

YinK.,Wang S., Zhao R. C. Exosomes from mesenchymal stem/stromal
cells: a new therapeutic paradigm. Biomarker research. 2019. Vol. 7.
P. 8. https://doi.org/10.1186/s40364-019-0159-x

Mesenchymal Stem Cell-Derived Extracellular Vesicles: A Novel
Cell-Free Therapy / M. Jafarinia et al. Immunological investigations.
2020. Vol. 49. Issue 7. P. 758-780. https://doi.org/10.1080/08820139
.2020.1712416

Varderidou-Minasian S., Lorenowicz M. J. Mesenchymal stromal/stem
cell-derived extracellular vesicles in tissue repair: challenges and
opportunities. Theranostics. 2020. Vol. 10. Issue 13. P. 5979-5997.
https://doi.org/10.7150/thno.40122

Plasma exosomes impact on paracrine secretion of peripheral blood
mononuclear cells in patients with chronic heart failure / L. V. Natrus
et al. @isionoeivHull xypHasn. 2020. Vol. 66, N 6. P. 21-32. hitps:/doi.
0rg/10.15407/fz66.06.021

Riedhammer C., Halbritter D., Weissert R. Peripheral Blood
Mononuclear Cells: Isolation, Freezing, Thawing, and Culture.
Methods in molecular biology. 2016. Vol. 1304. P. 53-61. https:/doi.
0rg/10.1007/7651_2014_99

High Proliferative Placenta-Derived Multipotent Cells Express
Cytokeratin 7 at Low Level/ V. Shablii et al. BioMed research international.
2019. Vol. 2019. P. 2098749. https:/doi.org/10.1155/2019/2098749
Comparative analysis of exosome isolation methods using culture
supernatant for optimum yield, purity and downstream applications
/| G. K. Patel et al. Scientific reports, 2019. Vol. 9. Issue 1. P. 5335.
https://doi.org/10.1038/s41598-019-41800-2

Serum From Advanced Heart Failure Patients Promotes Angiogenic
Sprouting and Affects the Notch Pathway in Human Endothelial Cells
/ M. Pannella et al. Journal of cellular physiology. 2016. Vol. 231.
Issue 12. P. 2700-2710. https://doi.org/10.1002/jcp.25373

Role of angiogenesis in cardiovascular disease: a critical appraisal
/ R. Khurana, M. Simons, J. F. Martin, I. C. Zachary. Circulation.
2005. Vol. 112. Issue 12. P. 1813-1824. https://doi.org/10.1161/
CIRCULATIONAHA.105.535294

VEGEF attenuates development from cardiac hypertrophy to heart failure
after aortic stenosis through mitochondrial mediated apoptosis and
cardiomyocyte proliferation / X. H. Xu et al. Journal of cardiothoracic
surgery. 2011. Vol. 6. P. 54. https://doi.org/10.1186/1749-8090-6-54
High-dose plasmid-mediated VEGF gene transfer is safe in patients
with severe ischemic heart disease (Genesis-l). A phase |, open-
label, two-year follow-up trial / L. Favaloro et al. Catheterization and
cardiovascular interventions. 2013. Vol. 82. Issue 6. P. 899-906. https://
doi.org/10.1002/ccd.24555

Intramyocardial plasmid-encoding human vascular endothelial growth
factor A165/basic fibroblast growth factor therapy using percutaneous
transcatheter approach in patients with refractory coronary artery
disease (VIF-CAD) / K. Kukuta et al. American heart journal. 2011.
Vol. 161. Issue 3. P. 581-589. https:/doi.org/10.1016/}.ahj.2010.11.023
The role of monocytes in angiogenesis and atherosclerosis / A. S.
Jaipersad, G. Y. Lip, S. Silverman, E. Shantsila. Journal of the American
College of Cardiology. 2014. Vol. 63. Issue 1. P. 1-11. https:/doi.
0rg/10.1016/}.jacc.2013.09.019

Circulating Biomarkers of Cell Adhesion Predict Clinical Outcome
in Patients with Chronic Heart Failure / E. Bouwens et al. Journal of
clinical medicine. 2020. Vol. 9. Issue 1. P. 195. https://doi.org/10.3390/
jcm9010195

Pharmacological blockage of ICAM-1 improves angiotensin ll-induced
cardiac remodeling by inhibiting adhesion of LFA-1* monocytes /
Q. Y. Lin et al. American journal of physiology. Heart and circulatory
physiology. 2019. Vol. 317. Issue 6. P. H1301-H1311. https:/doi.
0rg/10.1152/ajpheart.00566.2019

Bui T. M., Wiesolek H. L., Sumagin R. ICAM-1: A master regulator of
cellular responses in inflammation, injury resolution, and tumorigenesis.
Journal of leukocyte biology. 2020. Vol. 108. Issue 3. P. 787-799. https:/
doi.org/10.1002/JLB. 2MR0220-549R

Morimoto H., Takahashi M. Role of monocyte chemoattractant protein-1
in myocardial infarction. International journal of biomedical science :
1JBS. 2007. Vol. 3. Issue 3. P. 159-167.

Cardiac overexpression of monocyte chemoattractant protein-1
in transgenic mice prevents cardiac dysfunction and remodeling
after myocardial infarction / H. Morimoto et al. Circulation research.
2006. Vol. 99. Issue 8. P. 891-899. https://doi.org/10.1161/01.
RES.0000246113.82111.2d

[26]

The regulation and importance of monocyte chemoattractant protein-1
/ V. Bianconi, A. Sahebkar, S. L. Atkin, M. Pirro. Current opinion in
hematology. 2018. Vol. 25. Issue 1. P. 44-51. https:/doi.org/10.1097/
MOH.0000000000000389

References

11

2

[3]

[4]

18]

6]

[

18]

19

[10]

(1]

[12]

[13]

[14]

[19]

[16]

17

[18]

Inamdar, A. A., & Inamdar, A. C. (2016). Heart Failure: Diagnosis,
Management and Utilization. Journal of clinical medicine, 5(7), 62.
https://doi.org/10.3390/jcm5070062

Bernardi, S., & Balbi, C. (2020). Extracellular Vesicles: From Biomark-
ers to Therapeutic Tools. Biology, 9(9), 258. https:/doi.org/10.3390/
biology9090258

van Niel, G., D'Angelo, G., & Raposo, G. (2018). Shedding light on
the cell biology of extracellular vesicles. Nature reviews. Molecular
cell biology, 19(4), 213-228. https://doi.org/10.1038/nrm.2017.125
Wang, A. (2021). Human Induced Pluripotent Stem Cell-Derived Exosomes
as a New Therapeutic Strategy for Various Diseases. International journal
of molecular sciences, 22(4), 1769. https:/doi.org/10.3390/jms22041769
Fan, X.L., Zhang, Y., Li, X., & Fu, Q. L. (2020). Mechanisms underlying
the protective effects of mesenchymal stem cell-based therapy. Cellular
and molecular life sciences : CMLS, 77(14), 2771-2794. https://doi.
0rg/10.1007/s00018-020-03454-6

Planat-Benard, V., Varin, A., & Casteilla, L. (2021). MSCs and Inflam-
matory Cells Crosstalk in Regenerative Medicine: Concerted Actions
for Optimized Resolution Driven by Energy Metabolism. Frontiers in
immunology, 12, 626755. https://doi.org/10.3389/fimmu.2021.626755
Rani, S., Ryan, A. E., Griffin, M. D., & Ritter, T. (2015). Mesenchymal
Stem Cell-derived Extracellular Vesicles: Toward Cell-free Thera-
peutic Applications. Molecular therapy, 23(5), 812-823. https://doi.
0rg/10.1038/mt.2015.44

Yin, K., Wang, S., & Zhao, R. C. (2019). Exosomes from mesenchymal
stem/stromal cells: a new therapeutic paradigm. Biomarker research,
7, 8. https://doi.org/10.1186/s40364-019-0159-x

Jafarinia, M., Alsahebfosoul, F., Salehi, H., Eskandari, N., & Ganja-
likhani-Hakemi, M. (2020). Mesenchymal Stem Cell-Derived Extracel-
lular Vesicles: ANovel Cell-Free Therapy. Immunological investigations,
49(7), 758-780. https://doi.org/10.1080/08820139.2020.1712416
Varderidou-Minasian, S., & Lorenowicz, M. J. (2020). Mesenchymal
stromal/stem cell-derived extracellular vesicles in tissue repair: chal-
lenges and opportunities. Theranostics, 10(13), 5979-5997. https://doi.
o0rg/10.7150/thno.40122

Natrus, L. V., Muzychenko, P. F., Labudzynskyi, D. O., Chernovol, P.A.,
&Klys, Y. G. (2020). Plasma exosomes impact on paracrine secretion
of peripheral blood mononuclear cells in patients with chronic heart
failure. Fiziologichnyi Zhurnal, 66(6), 21-32. https:/doi.org/10.15407/
1266.06.021

Riedhammer, C., Halbritter, D., & Weissert, R. (2016). Peripheral
Blood Mononuclear Cells: Isolation, Freezing, Thawing, and Culture.
Methods in molecular biology (Clifton, N. J.), 1304, 53-61. https:/doi.
0rg/10.1007/7651_2014_99

Shablii, V., Kuchma, M., Svitina, H., Skrypkina, I., Areshkov, P., Ky-
ryk, V., Bukreieva, T., Nikulina, V., Shablii, I, & Lobyntseva, G. (2019).
High Proliferative Placenta-Derived Multipotent Cells Express Cytoker-
atin 7 at Low Level. BioMed research international, 2019, 2098749.
https://doi.org/10.1155/2019/2098749

Patel, G. K., Khan, M. A., Zubair, H., Srivastava, S. K., Khushman, M.,
Singh, S., & Singh, A. P. (2019). Comparative analysis of exosome
isolation methods using culture supernatant for optimum yield, purity
and downstream applications. Scientific reports, 9(1), 5335. https://doi.
0rg/10.1038/s41598-019-41800-2

Pannella, M., Caliceti, C., Fortini, F., Aquila, G., Vieceli Dalla Sega, F.,
Pannuti, A., Fortini, C., Morelli, M. B., Fucili, A., Francolini, G., Voltan, R.,
Secchiero, P., Dinelli, G., Leoncini, E., Ferracin, M., Hrelia, S., Miele, L.,
& Rizzo, P. (2016). Serum From Advanced Heart Failure Patients Pro-
motes Angiogenic Sprouting and Affects the Notch Pathway in Human
Endothelial Cells. Journal of cellular physiology, 231(12), 2700-2710.
https://doi.org/10.1002/jcp.25373

Khurana, R., Simons, M., Martin, J. F., & Zachary, I. C. (2005).
Role of angiogenesis in cardiovascular disease: a critical appraisal.
Circulation, 112(12), 1813-1824. https://doi.org/10.1161/CIRCULA-
TIONAHA.105.535294

Xu, X. H., Xu, J., Xue, L., Cao, H. L., Liu, X., & Chen, Y. J. (2011).
VEGF attenuates development from cardiac hypertrophy to heart
failure after aortic stenosis through mitochondrial mediated apoptosis
and cardiomyocyte proliferation. Journal of cardiothoracic surgery, 6,
54. https://doi.org/10.1186/1749-8090-6-54

Favaloro, L., Diez, M., Mendiz, O., Janavel, G. V., Valdivieso, L.,
Ratto, R., Garelli, G., Salmo, F., Criscuolo, M., Bercovich, A., & Crot-
togini, A. (2013). High-dose plasmid-mediated VEGF gene transfer is
safe in patients with severe ischemic heart disease (Genesis-l). Aphase
I, open-label, two-year follow-up trial. Catheterization and cardiovas-
cular interventions, 82(6), 899-906. https://doi.org/10.1002/ccd.24555

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


https://doi.org/10.3389/fimmu.2021.626755
https://doi.org/10.1038/mt.2015.44
https://doi.org/10.1038/mt.2015.44
https://doi.org/10.1186/s40364-019-0159-x
https://doi.org/10.1080/08820139.2020.1712416
https://doi.org/10.1080/08820139.2020.1712416
https://doi.org/10.7150/thno.40122
https://doi.org/10.15407/fz66.06.021
https://doi.org/10.15407/fz66.06.021
https://doi.org/10.1007/7651_2014_99
https://doi.org/10.1007/7651_2014_99
https://doi.org/10.1155/2019/2098749
https://doi.org/10.1038/s41598-019-41800-2
https://doi.org/10.1002/jcp.25373
https://doi.org/10.1161/CIRCULATIONAHA.105.535294
https://doi.org/10.1161/CIRCULATIONAHA.105.535294
https://doi.org/10.1186/1749-8090-6-54
https://doi.org/10.1002/ccd.24555
https://doi.org/10.1002/ccd.24555
https://doi.org/10.1016/j.ahj.2010.11.023
https://doi.org/10.1016/j.jacc.2013.09.019
https://doi.org/10.1016/j.jacc.2013.09.019
https://doi.org/10.3390/jcm9010195
https://doi.org/10.3390/jcm9010195
https://doi.org/10.1152/ajpheart.00566.2019
https://doi.org/10.1152/ajpheart.00566.2019
https://doi.org/10.1002/JLB.2MR0220-549R
https://doi.org/10.1002/JLB.2MR0220-549R
https://doi.org/10.1161/01.RES.0000246113.82111.2d
https://doi.org/10.1161/01.RES.0000246113.82111.2d
https://doi.org/10.1161/01.RES.0000246113.82111.2d
https://doi.org/10.1161/01.RES.0000246113.82111.2d
https://doi.org/10.3390/jcm5070062
https://doi.org/10.3390/biology9090258
https://doi.org/10.3390/biology9090258
https://doi.org/10.1038/nrm.2017.125
https://doi.org/10.3390/ijms22041769
https://doi.org/10.1007/s00018-020-03454-6
https://doi.org/10.1007/s00018-020-03454-6
https://doi.org/10.3389/fimmu.2021.626755
https://doi.org/10.1038/mt.2015.44
https://doi.org/10.1038/mt.2015.44
https://doi.org/10.1186/s40364-019-0159-x
https://doi.org/10.1080/08820139.2020.1712416
https://doi.org/10.7150/thno.40122
https://doi.org/10.7150/thno.40122
https://doi.org/10.15407/fz66.06.021
https://doi.org/10.15407/fz66.06.021
https://doi.org/10.1007/7651_2014_99
https://doi.org/10.1007/7651_2014_99
https://doi.org/10.1155/2019/2098749
https://doi.org/10.1038/s41598-019-41800-2
https://doi.org/10.1038/s41598-019-41800-2
https://doi.org/10.1002/jcp.25373
https://doi.org/10.1161/CIRCULATIONAHA.105.535294
https://doi.org/10.1161/CIRCULATIONAHA.105.535294
https://doi.org/10.1186/1749-8090-6-54
https://doi.org/10.1002/ccd.24555

OpwuriHaAbHiI AOCAIAXKEHHS

[19] Kukuta, K., Chojnowska, L., Dabrowski, M., Witkowski, A., Chmielak, Z.,
Skwarek, M., Kadziela, J., Teresinska, A., Matecki, M., Janik, P.,
Lewandowski, Z., Ktopotowski, M., Wnuk, J., & Ruzyto, W. (2011).
Intramyocardial plasmid-encoding human vascular endothelial growth
factor A165/basic fibroblast growth factor therapy using percutaneous
transcatheter approach in patients with refractory coronary artery
disease (VIF-CAD). American heart journal, 161(3), 581-589. https:/
doi.org/10.1016/j.ahj.2010.11.023

[20] Jaipersad, A. S., Lip, G. Y., Silverman, S., & Shantsila, E. (2014).
The role of monocytes in angiogenesis and atherosclerosis. Jour-
nal of the American College of Cardiology, 63(1), 1-11. https://doi.
0rg/10.1016/j.jacc.2013.09.019

[21] Bouwens, E., van den Berg, V. J., Akkerhuis, K. M., Baart, S. J., Cal-
iskan, K., Brugts, J. J., Mouthaan, H., Ramshorst, J. V., Germans, T.,
Umans, V., Boersma, E., & Kardys, I. (2020). Circulating Biomarkers
of Cell Adhesion Predict Clinical Outcome in Patients with Chronic
Heart Failure. Journal of clinical medicine, 9(1), 195. https://doi.
0rg/10.3390/jcm9010195

[22] Lin, Q. Y., Lang, P. P, Zhang, Y. L., Yang, X. L., Xia, Y. L., Bai, J.,
& Li, H. H. (2019). Pharmacological blockage of ICAM-1 improves
angiotensin ll-induced cardiac remodeling by inhibiting adhesion
of LFA-1* monocytes. American journal of physiology. Heart and
circulatory physiology, 317(6), H1301-H1311. https:/doi.org/10.1152/
ajpheart.00566.2019

[23] Bui, T. M., Wiesolek, H. L., & Sumagin, R. (2020). ICAM-1: A master
regulator of cellular responses in inflammation, injury resolution, and
tumorigenesis. Journal of leukocyte biology, 108(3), 787-799. https:/
doi.org/10.1002/JLB.2MR0220-549R

[24] Morimoto, H., & Takahashi, M. (2007). Role of monocyte chemoattrac-
tant protein-1 in myocardial infarction. International journal of biomedical
science : IJBS, 3(3), 159-167.

[25] Morimoto, H., Takahashi, M., Izawa, A., Ise, H., Hongo, M., Kolat-
tukudy, P. E., & lkeda, U. (2006). Cardiac overexpression of monocyte
chemoattractant protein-1 in transgenic mice prevents cardiac dysfunc-
tion and remodeling after myocardial infarction. Circulation research,
99(8), 891-899. https://doi.org/10.1161/01.RES.0000246113.82111.2d

[26] Bianconi, V., Sahebkar, A., Atkin, S. L., & Pirro, M. (2018). The
regulation and importance of monocyte chemoattractant protein-1.
Current opinion in hematology, 25(1), 44-51. https://doi.org/10.1097/
MOH.0000000000000389

3anopisbkuin MeguuHuiA xypHan. Tom 24, Ne 4(133), nuneHb — cepneHb 2022 p. ISSN 2306-4145  http://zmj.zsmu.edu.ua 439


https://doi.org/10.1016/j.ahj.2010.11.023
https://doi.org/10.1016/j.ahj.2010.11.023
https://doi.org/10.1016/j.jacc.2013.09.019
https://doi.org/10.1016/j.jacc.2013.09.019
https://doi.org/10.3390/jcm9010195
https://doi.org/10.3390/jcm9010195
https://doi.org/10.1152/ajpheart.00566.2019
https://doi.org/10.1152/ajpheart.00566.2019
https://doi.org/10.1002/JLB.2MR0220-549R
https://doi.org/10.1002/JLB.2MR0220-549R
https://doi.org/10.1161/01.RES.0000246113.82111.2d
https://doi.org/10.1161/01.RES.0000246113.82111.2d
https://doi.org/10.1161/01.RES.0000246113.82111.2d

Original research

UDC 613.67:612.176]-057.36
DOI: 10.14739/2310-1210.2022.4.255788

Perception of operational environment conditions and situations
as a prediction of adaptive potential in servicemen

V. V. Kalnysh
A. Yu. Kikh

LACDE AV, Shvets(@*1CDEF Q, V, Maltsev(2BCP | K. Sereda®*CcP

2C0 K. Yu. Marushchenko(21.CP

*Ukrainian Military Medical Academy, Kyiv, Ukraine, 2Military Medical Clinical Treatment & Rehabilitation Center, Kyiv, Ukraine

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;
E - critical revision of the article; F - final approval of the article

Key words:

military personnel,
adaptive potential,
perception of
operational
environment factors,
hypersensitivity,
hyposensitivity,
heart rate variability.

Zaporozhye
medical journal
2022; 24 (4), 440-447

*E-mail:
shvetsandro@gmail.com

KatouoBi croBa:
BiliCbKOBOCAYXO0BLI,
apanTauinHui
noTeHujan,
UyTAMBICTb

AO YMHHUKIB
onepaLjinHoro
CEepeAoBMLLa,
rinepyyTAMBICTb,
TiNOYyTAMBICTD,
BapiabeAbHICTb
CEPLEBOrO PUTMY.

3anopisbkuit
MeAUYHUI XXypHaA.
2022. T. 24, Ne 4(133).
C. 440-447

440

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

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
fAK BianoOpaXkeHHA apanTauiiHOro noTeHLiaAy BiiCbKOBOCAY)KO0BLiB-y4UaCHUKIB
6oMoBMX AiK

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

Meta po6oTu — BCTaHOBITM apanTaLliiHuil NOTeHLiian opraHiamy BiiCbkoBOCTYDOBL|iB-y4acHKiB BONOBMX il Ha OCHOBI hop-
MYBaHHS! iXHiX BpaXXeHb Bif, YMOB OnepaLiiHOro CepeaoBuLLa Ta XapakTepUCTUK BapiabenbHOCTI cepLeBoro putmy.

Marepianu Ta metogu. Obctexunu 70 kombataHTiB, YonogikiB Bikom 22—-30 pokiB. 3a cneLianbHo po3pobrneHo aHKETO, Lo
nepenbayana 3anuTaHHs Woao 6o1MoBwx i noByToBMX NPOBREM, siki BUHWKNM Y BIiCbKOBOCTYKOOBLB Y 30Hi NpoBeaeHHs 60MoBMX
[ Ha noyaTKy 36porHoro kKoHNikTy Ha Cxoai YKpaiHm, OLHWNW iXHi BpaKeHHS! WOAO Aii (haKkTopiB BHYTPILLHLOTO Ta 30BHILLUHBOTO
cepefoBuLLA. 3a JOMOMOrOK KOMM'OTEPHOTO pUTMOrpada BU3HauMI1 napameTpy BapiabenbHOCTI CepLIEBOTO pUTMY 0BCTEXEHNX
BiliCbkOBOCY)XOOBLB 3a CTaHAAPTHUMM MeToAamMu. CTaTUCTUYHWIA aHani3 4aHUX 3GiNCHUINN, 3aCTOCYBaBLLUM METOAN NapaMeTpny-
Hoi (t-kpuTepin CTblogeHTa) Ta HemapameTpUYHOI CTaTUCTUKK (t-kpuTepin BinkoKcoHa), KnacTepHoro, MOKPOKOBOrO MHOMXWHHOTO
KOPEensLiiHOro Ta NoKpOKOBOrO AMCKPUMIHAHTHOMO aHasidy 3 4ONOMOroio nakeTy nporpam Statistica 13.3.

Pe3yniratit. KOHTUHIEHT 06CTEXEHNX NOAINMUAKN rpynu «rinepyyTIvBMXY | «riNOYyTIMBIX» BiCLKOBOCMYXOOBLIB, IPYHTYIOUMCH
Ha iXHiX BpaXXeHHsX Npo Aito (hakTopie onepawiiHoro cepeaosuila. Busisunu, Wwo B Lbomy pasi rpyna 1 mae GinbLui 3Ha4eHHs!
megiaH npodinis, HdX rpyna 2. Mogin KOHTUHIEHTY Ha rPYN YMOBHO «TiNepyyTANBMX» | «TiNOYYTINBUX» A0 Al LUKIANMBUX dakTopiB
cepenoBuLLa GinbLL BUPaXeHW y pasi 3acTocyBaHHs kputepiis nobyTy. Mokasnuku BCP (LFnorm, HFnorm i LF/HF) BiporigHo
BiPI3HANMCS Y rpynax AOCHimKeHHs. 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 CEpLEBOr0 PUTMY «TiMoYyTIMBUX» BiiCbKOBOCTYO0BLiB. Po3pobneHi npasuna fatotb 3Mory BCTaHOBUTH
piBeHb afanTauiiHOro NoTeHLiany BiiCbkoBOCTYXO0BLS 3a OLiHKamMK BigYyTTIB Ail Ha HbOro ¢hakTopie GOMOBOroO CepenoBumLLa i
KUTTE3a0E3MEYEHHS.

BucHoBku. HaiiBaxnuBilummu 3-nomix chaktopis onepawinHoro cepefoBuLla 6ynu YuHHKKM NOBYTY, @ OTXe Lii XapaKTepUCTUKN
MOXHa BBaXaTu HanbGinbLL YyTIMBUMM A0 Aii WKIANMBKX (hakTOpIB AOBKINNS B y4acHWKiB 60MOBKX Ail. AHani3 XxapakTepucTuk
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OpwuriHaAbHiI AOCAIAXKEHHS

CepLeBoro putMy B 0Ci6 i3 «rinepuyTRmMBICTION i «riNOYyTIMBICTION A0 Aii YMHHMKIB GOMOBOrO CEpeaoByLLa NoKa3as: BULLMIA afanTa-
LLiHMIA NOTEHLjan MatoTb NPEACTaBHUKM rPYNK TiNOYyTIMBMX» BiNCbKOBOCNYD0BLiB. Po3pobuni Moaens NigTpUMKU yXBaneHHs
PiLLEHHS LLOAO iHAMBIAYaNbHOIO OLiHIOBaHHS aganTauifnHOro NoTeHLiasny BilicbkoBOCMY)XOO0BLSA 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].
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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 1and 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 375139 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%33 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" 299+4.0
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 3221+441 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 17.2+3.1 271 +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+41 40.8 + 3.9M
Malnutrition (due to irrational and inconsistent nutrition) 408+49 450132 528141 34.3 +3.0MA
Prolonged stay in low temperatures 49.7+43 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+3.3 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+42 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+3.2MA

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;
7, 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.
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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 MiXXHAPOLAHOTO 3aKOHOAABCTBA 3 NUTaHb KPUAWYHOI BiANOBIAANBHOCTI Y (hapMaLeBTUYHIl cdepi;
aHani3 fisnbHOCTI MiXXHAPOAHMX OpraHisauii y cdepi NpoTuaii po3NoBCOMKEHHI0 hanbendikoBaHUX Nikapcbkux Npenaparie.

Marepianu Ta meTogu. Matepian oCnigpKeHHs — MiXXHapOAHi CTaHAAPTH, CNPSIMOBaHI Ha 3abe3ne4eHHst NPaBOBOT BU3HAYEHOCTI
LLI0A0 TOrO, L0 BBAXATH hanbcudikaLlieto nikapcbkix 3acobiB i CXOXKMMM 3MIO4UHHUMM AiSHHSMU, Ta BCTAHOBMEHHS KpUMIHANBbHOI
BiZNOBIAANbHOCTI 3a AiANbHICTb, NOB'A3aHy 3 hanbeudikalieto nikapcbkux 3acobis. MpoTsarom poboTy BUKOPUCTaNM METOAM
iHhopMaLLiiHOrO MOLLYKY, aHanisy, cuctemartuaalii Ta yaranbHeHHs.

Pesynktati. AKTyanbHoOW Npobnemoio Cy4acHoi MegULMHN € 3aCTOCYBaHHSA Ans MikyBaHHA Ta NpodinakTukv 3axBOpioBaHb
SKiCHWX | 6e3neqHMx nikapcbkix 3acobiB. BignosigHicTb cTaHgapTam, 30Kkpema MikHapO4HMM, Mif, Yac CTBOPEHHS NMiKapChkux
3acobiB — 3anopyka He Tifbku ePeKTUBHOTO NikyBaHHS, ane W 3aiNCHEHHs HayKOBWX AOCTiZKeHb B acnekTi hyHAaMeHTanbHoi
KMiHIYHOT MEAULIMHK, @ Came OTPUMaHHS! HOBUX HaYKOBWX AaHWX, YAOCKOHANEHHS METOAIB NPOinakTuku, AiarHOCTUKM Ta MiKyBaHHS.

TpaHcdopmMaLifiHi npoLecy, NoB’s3aHi 3 eBPONENCHKOK iHTerpaLlieto YkpaiHu, po3BUTOK pUHKY hapMaLEeBTUHHOI NPOMUCTOBOCTI,
BCTAHOBMNEHHS JOAATKOBUX BUMOT 10 IKOCTi Ta 6€3ne4HOCTi Nikapcbkix 3acobiB 3yMOBIIOKTL HEOOXIAHICTb peaniaaLlii AepkaBHoi
MoniTVKKA, CNPSIMOBAHOT Ha iMNIeMeHTaLito MpaBoBuX HopM Eaponeiicbkoro Cotody (EC), siki pernameHTyHTb IopUaNyHY BiAMNOBI-
[anbHICTb 32 NPaBOMNOPYLUEHHS, L0 BYMHAKOTLCS Nif Yac (hapMaLeBTUYHOI gisnbHocTi. OkpeMy yBary NpuainsioTh NUTaHHSM LWOAO
rapMoHi3aLii HaLioHanbHOro 3akoHodaBcTBa YkpaiHu Ta MiXKHapO4HOrO 3aKOHOAABCTBA PerioHanbHOro PiBHS, L0 po3pobneHe
Papoto €Bpony Ta €C ans npotuaii dhanbcudikallii nikapcbkix 3acobiB, 30kpema BCTaHOBMEHHIO KpUMIHANBHOI BiAnoBiaanbHOCTi.

BucHoBku. IMnnemeHTaLis B BITYM3HSHE 3aKOHOAABCTBO HOPM aKTiB MiXXHapOAHOro 3aKOHOAABCTBA, Lo NepenbavaroTb pUanIHY
BiZNOBIAaNbHICTb 3a NPABONOPYLLEHHS Y hapMaLeBTUYHIN 4iSnbHOCTI, Bifirpae NO3MTUBHY POrib, OCKIMbKY YCyBaAIOTLCSA HEOOMIKN
BiANOBIAHMX YKPAIHCHKIX 3aKOHOAABYMX 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-AKoi AeMOKpaTUYHOT
pepxasn. CxsaneHi MiXHapoLHUM CMiBTOBAPUCTBOM i
3aKpinneHi y MkHAPOAHUX aKTax MPUHLMMW Ta cTaHdap-
TV y Tanysi npae JIOAVHN BCTAHOBIIOIOTb BEPXOBEHCTBO
3aranbHOMACLKMX LIHHOCTEN Haj ycima iHWwWuMW. Boxn
6e3nocepeaHbO BMBAIOTb i HA 3aKOHOAABCTBO OKPEMUX
[epxas, | Ha NEeBHi 10r0 IHCTUTYTK.
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Okpemi acnekTun iHCTUTYTY tOpUAMYHOI Bignosigans-
HOCTi B MiXKHapOZHOMY 3aKOHOAABCTBI OO HE3aKOHHOI
(hapmaLieBTUYHOI AiiNbHOCTI AOCTIMKYBany Taki daxisui
3 topuamnyHnx i hapmauestuyHnx Hayk: O. . Anekcees,
. B. Bywyesa, C. B. Bacunbes, H. O. I'ytopoea, C. O. Jle-
6enp, |. C. demyeHko, O. O. MonogoxoHosa, C. . Mutiy,
. 1. MuTpodpaHos, 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. LLanosanos
Towo [1-13]. Ane NpuUCKOPEHHS TEMMIB EKOHOMIYHOrO
PO3BUTKY CBITOBOTO (DapMaLEBTUHHOTO PUHKY Ta 3pOCTaHHS!
3r10BXMBaHb y cchepi 0biry nikapcskix 3acobis pobnsiTs He-
00XiAHMM NPOAOBXEHHS HAYKOBOI ANCKYCIl LLIOA0 Cy4acHOro
CTaHy MiXHapOL4HOrO 3aKOHOAABCTBA, SKUM PEryroeTbCs
lopyanyHa BiANOBIAaNbHICTb 3a NPaBOMOPYLLEHHS Y dap-
MaLeBTUYHIN AiSNbHOCTI, 415 BpaXyBaHHS 10T0 NOMOXEHb
Yy HaLlioHanbLHOMy 3aKOHOL4ABCTBI YKpaiHu.

MeTa po6otu

JocnifxeHHs MXHapOAHOTO 3aKOHOAABCTBA 3 NUTaHb LopU-
AVNYHOT BiNOBiAanbHOCTI y hapMaLeBTUYHI cchepi; aHani3
[iSnbHOCTI MXXHapPOZHMX OpraHi3aLyin y cdepi npotuaiji pos-
NOBCHOMKEHHIO hanbcndikoBaHKX NikapCbkux npenaparis.

Marepianu i MeToAH AOCAIAKEHHA

Matepian gocnigkeHHs — MiXXHapoaHi CTaHaapTH, crps-
MOBaHi Ha 3abe3neyeHHsi NPaBOBOI BU3HAYEHOCTi LLOAO0
TOrO, L0 BBaXatu hanbcudikauiero nikapcbkux 3acobis
i CXOXXMMM 3MOYUHHUMU [ISSHHSIMM, Ta BCTAHOBIEHHS! Kpu-
MiHanbHOI BiANOBIAANbHOCTI 3a AiSNbHICTb, NOB'A3aHy 3
(hanbeudikavieto nikapcbkux 3acobis. Mpotarom pobotu
BUKOPUCTaNN MeTOAM iHPOPMALIIHOTO MOLLIYKY, aHanisy,
cucTemarusadii Ta y3aranbHeHHs.

Pe3yabTati

CrarTa 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 MIOANHN Ha Takvi XUTTEBUIA PiBEHb, BKITIOYHO i3
MEONYHUM JOrNSA0M i HeoDXiaHUM coLlianbHum obenyroBy-
BaHHAM, iKW € HEOOXiAHWUM ANs NiATPUMaHHS iT 300POB’s,
[06pobyTy Ta ii CiM'i, a Takox npaBo Ha 3abe3neyeHHs y
pasi xBopobwm [14].

Y npeambyni CtatyTy (KoHcTuTyLii) BcecsiTHbOi opra-
HizaLii oxopoHu 30opos’st (BOO3), Lo cxsaneHuii 22 nunHs
1946 poky Ta HabpaB YMHHOCTI 7 kBiTHS 1948 poky, nporo-
OLLIEHO MPWHLMM, 3@ SIKUM MIATPUMAHHS HABMLLIOTO PiBHS
300pOB’S — OfiHE 3 OCHOBHUX NpaB KOXHOI NioauHN. Tomy
nepenbayeHo, L0 ypsam Aepxas HECYTh BiANOBIAANbHICTb
3a 370pOB’S CBOIX HApOAiB, i LS BiANOBIAANbHICTb ANKTYE
HeoOXiAHICTb BXWUTTS BIiAMOBiAHMX 3axodiB coLianbHOro
XapakTepy B rarny3i OXOPOHY 300pOB'S.

Y crartTi 8 [leknapauii npo npaBo Ha PO3BMTOK, IO
cxBaneHa pesontouieto 41/128 MeHepanbHoi Acambnel
OOH Big 4 rpyaHa 1986 poky, BM3HAYeHO: Aepxasu
MatoTb BXMBATW Ha HaLioOHaNbHOMY PiBHi BCiX He0b-
XiAHWX 3ax0AiB AN 34iiCHEHHA NpaBa Ha PO3BUTOK i
3abe3neynTn piBHICTb MOXNWMBOCTEN ANS BCIX Y TOMY,
O CTOCYETHCS AOCTYMY, B TOMY YKCi, JO OXOPOHM
3a0poB’s. Y pamkax pesontouii MeHepanbHoi Acambnei
OOH «[NepeTBOpeHHs Haworo CBiTy: MopsAoK AEHHUIA
y cchepi cTtanoro po3suTky Ha nepiog o 2030 poky»
BiA 25 BepecHs 2015 poky ofHieto i3 17 3aTBEPOXEHNX
uinen e 3abesaneyeHHs 340poOBOro cnocoby XuTTa Ta
nobpobyTty mogen byab-akoro Biky. [ocarHeHHs uiei
METU I'PYHTYETbCA Ha HafaHHi gocTyny o 6e3nevHnx
nikapcbkux 3acobiB i BakUMH. [onoBHa ponb y 3axucTi,

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

OpwuriHaAbHiI AOCAIAXKEHHS

MiATPUMLI Ta BiOHOBMEHHI 300pOB’A NOAEN HANeXuTb
nikapcbkum 3acobam, a JOCTYN A0 HUX — YacTUHA NpaBa
Ha HaWBULLMIN JOCSHKHWI PiBEHb 300POB'S.

B YkpaiHi HuHi BinbyBaeTbCs Mpouec CTaHOBMEHHS
chepyn hapmaLEeBTUYHOI AiANbHOCTI, 30KpeEMa CUCTEMM
3abe3neyeHHst AKOCTi nikapcbkux 3acobiB. EdekTuBHICTL
3aXMCTY XWTTS Ta 300POB’S rPOMaZSH Bif LIKOAK, K0T 3aB-
[a€ 3aCTOCyBaHHs (hanbCcudikoBaHMX nikapcbkyx 3acobis,
3anexuTb Bif fieBux 3axoai i3 3anobiraHHs Ta npotuai
3no4mnHaMm y Uin cpepi. Y Ctpaterii HauioHanbHoi 6eaneku
Ykpainu, Lo 3atBepmxeHa ykasoM [pesngeHta 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 Ak sBULLE HE
obmexyeTbes nuile hapMaLeBTUYHUM PUHKOM YKpaiHu,
a € NpobremMHoI 3arpo30t0 CBITOBOrO MacluTaby, Lo Bxe
[aBHO OTpuUMana MixHapoaHwi ctaTyc. Ha ue sBulle
SK Ha 3arposy MiXXHapOAHOrO PiBHS BKasyBanu Lie Ha
MixHapoaHin KoHdepeHLUii ekcrnepTiB LWogo pauioHanb-
HOrO BMKOPWCTaHHS nikapcbkux 3acobis, sika Binbynack
y Haipo6i 1985 poky. ®anbcudikoBaHi nikapcbki 3acobu
«nigpvBatoTby LOBIPY CYCMinbCTBa [0 METOAIB NiKyBaHHS
Ta CUCTEMM OXOPOHW 3[0POB’S 3aranomM, € 3arpo3o Ans
KWTTS Ta 300POB'A NoanHK. MNoTeHLinHO HebesneyHnMun
ANsi 300POB’A NoANHU € abCOMOTHO BCi hanbcudikoBaHi
nikapcbki 3acobu, OCKiNbkK Mg Yac ix BMPOOHMLTBA He
[OTPUMYHOTBECS BUMOT 10 KOHTPOIO AIKOCTI. Kpim coLlians-
HWX i NIOACBKWX BTPAT, hanbcudikoBaHi nikapcbki 3acobu
CMPUYMHSIOTL EKOHOMIYHI BTPaTH, WO Npu3BOAATb A0
3MEHLLEHHS! OMofaTkoByBaHOi 623, BUHUKHEHHSI HOBOI
hopmu HeROBPOCOBICHOT KOHKYPEHLIji, 3HUKEHHS [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
npenaparie. OTxe, came nNpaBoBe perynioBaHHs apma-
LIEBTWUYHOI AisANbHOCTI Ha MiXHApPOAHOMY piBHI Bigirpae
BaXIMBy ponb y 3abe3neyeHHi sikocTi, 6e3neyHocCTi 1
e(heKTUBHOCTI Nikapcbkux 3acobiB.

06roBopeHHA

HeobxigHiCTb MOCTINHOMO MiXHapOAHOTO KOHTPOIO
BUpobHMLTBa, peecTpalii Ta 06iry nikapcbkux 3acobis,
ynpaBniHHA iXHbOK SKiCTIO | Beanekoto, 3abeaneyeHHs
3aXMCTy NpaB CMOXVBaYiB NMikapCbkyx 3acobiB cnpyimHeHa
i HEOHAKOBWM CTyNEHEM PErynioBaHHs apMaLeBTU4HOT
[ISNBHOCTI Y KpaiHax i3 pisHUMK PiBHAMU CoLlianbHO-
€KOHOMIYHOTO PO3BUTKY, | BCTAHOBMEHOI MOHOMOJIED
TPpaHCHaLlioHanbHUX kKopropauii. [Jo TpaHCHaLioHanbHMX
KopriopaLii Hanexarb Cy6'eKTM eKOHOMIYHOI ZiSNbHOCTI,
LLO 3[jiCHIO0Tb CBOI onepalii GinbLL HiXX B OAHIN KpaiHi.
MoHononbHe CTaHOBWLLE TPaHCHALLOHAmNbHUX Kopnopa-
Ui Ha MixXHapoaHOMY (hapMaLeBTUMHOMY PUHKY Ta iXHS
BiNoBiAanbHiCTb 3a Hebe3neyHi Ta HeedheKTUBHI NikapCbki
3acobu, sKi 3aBAalTb LKOAW 300POB'I0 M0AEN Y BCbOMY
CBITI, aKTyaniaye NuTaHHs Npo iXHI0 BiANOBIAANbHICTb 3a
MOPYLUEHHsI NpaB MoAUHN.
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JisnbHicTb BenukUX TpaHCHaLiOHanNbHUX (apmave-
BTUYHMX KOMMNaHiIl 3aBaxae aepxaBam Yy MOBHI Mipi pea-
ni3yBaTV NpaBo Ha HaMBULLMIA piBEHb 30OPOB'S, 30KpeMa
YCKMagHIE ixHi 3ycunns wopo 3abesneyeHHs goctyny
HaceneHHs 4o nikapcbkux 3acobis. Cepen OCHOBHYX nepe-
MOH HeObXiAHO BUOKPEMUTI HAATO BUCOK LIIHW, HEOOCTATHIN
piBeHb yBaru [0 HaykoBMX Po3poboK Yy cchepi MikyBaHHS
opaHHuX (piaKiCHWX) 3aXBOPIOBaHb, HEKOPEKTHY peknamy
nikapcbkux 3acobiB i CyMHIBHI METOAM 3AIVCHEHHS KIIHIYHNX
BunpobyBaHb. MpoBaasyn nogibHy NoniTuKy i NpakTuKy,
(hapmaLieBTUYHI KOMNaHii HecyTb conigapHy pPUANYHY
1 €TUYHY BiANOBILANbLHICTb 3a NOPYLLEHHS NpaB MOANHN.
Komiter OOH 3 €KOHOMIYHMX, CoUianbHUX i KyNbTYPHUX
npaB y 3ayBaxeHHi 3aranbHoro nopsigky Ne 14 (2000 p.)
nigTBEPAMB, LLO NPEACTaBHYKM NPUBATHOIO CEKTOPa pPasoM
i3 oepxaBaMu HECYTb BiANOBIAANbHICTL 3a peanisaviio
npaBa JIIAVHM HA HANBULLMIA JOCSKHUIA PiBEHb 300POB’S.

3a iHiiatmeoto OOH, Wwo cnpsiMoBaHa Ha CrpUSiHHS
coujianbHii BignoBiganbHOCTI BisHecy i MigTPUMKY BUpI-
LUEHHSI MiANPUEMHMLIbKMM Konamm npobrnem rnobanisaii
Ta CTBOPEHHS BinbLu cTabinbHOI Ta BCEOXOMHOI EKOHOMIKM,
y 2000 pouij cxBaneHo mobanbHuii forosip OOH. Llen
[0roBip, A0 sIKOro cTaHoM Ha 2021 pik npueaHanocs noHag
12765 komnaHiit Ta opranisauin i3 6inbL Hix 160 kpaiH
CBITY, — HanbinbLUa B CBiTi 4OOPOBINbLHA iHiLiaTBa y cepi
coujarnbHoi BignosigansHocTi 6isHecy. YkpaiHa npueaHana-
cs po MobaneHoro pgorosopy OOH y 2013 poui. Jorosip
CMPSIMOBaHUI Ha NOBCIOAHE JOCATHEHHS BiAnOBIAHOCTI
LinoBumx onepawin, cTpaterii Ta npuHumMnie y cdepi npas
ntopuHn. OcobnmBmMI IHTEPEC Y KOHTEKCTI BiANOBIAANBHOCTI
hapmaLEBTUYHNX KOMMaHI BUKMMKAIOTb MPUHLIMAK, LLO
CTOCYIOTbCS 3aXMCTy NpaB MOAWHN Ta NPOTUAIT KOpYnLii.
Tak, komnaHii 3060B’a3aHi 3abesnevyBaTn Ta noBaxarty
3aXVCT NpaB JNOANHM, LLO MPOTrONOLWEHi Ha MiXKHApPOLHOMY
piBHi (MpuHLMN 1); 3a6e3nevysarty, o6 ixHs BNacHa Aisnb-
HICTb He CTIpUYMHSANA NOPYLIEHHS MPaB JIIOAWHN (MPUHLMN
2); npotugiatu Gyab-akuM dopmam kopynuii, pasom i3
BUMaraHHaM i xabapHuLTBOM.

TpaauuinHo y MixHapogHOMY 3aKOHOAABCTBI pO3pis-
HSI0Tb TPU PiBHI 3aKPiNMeHHs NpaBa Ha OXOPOHY 340POB’S:
yHiBepcanbHui, perioHanbHUi i cneuianiaoBaHnii. YHi-
BepcarbHiM MixXHapoaHO-NpaBoBMM akTam 3Ae6inbLLoro
BACTVBWIA LeKnapaTUBHO-PEKOMEHAALIIHUIA XapakTep,
3BEPHEHUI [0 CBITOBOI CMiNbHOTY. MpoTe LMK IOKyMeHTa-
MU Ha AiepKaBu-y4acHUL NOKMafeHo IopuanyHi 060B’I3KM1
LLIOA0 BXUTTS 3aKOHOAABYMX M afMiHICTPaTUBHMX 3aX0fiB,
Lo CNpsSIMOBaHi Ha pearniaLilo 3aKpinneHux y HUX npas.
YHiBepcanbHICTb 3aKkpinneHHs npasa Ha OXOPOHY 300POB'SA
— rapaHTis NOro BM3HAHHSA CBITOBMM CMiBTOBapUCTBOM,
o 3abeanevyeTbCs 3060B’A3aHHAM KOXHOI AepXKaBu
BWKOPUCTOBYBATM BiANOBiAHI MEXaHI3MU ANs oro JoTpu-
MaHHs1. Ha perioHanbHOMY piBHI CTaH4apTW, BCTAHOBMEHI
Yy 3aKOHOAABYMX akTax NEBHOI MKHAPOAHOI opraHisaLlii, €
000B'A3K0BVMM [10 BYKOHAHHS iepkaBaMi-y4acHULIAMU Ta,
K NpaBu1no, CynpOBOMKYHTLCS MOMITUKO-NPaBOBMAM Mexa-
Hi3MoM peanisauji. CnevujaniaoBaHi MixXHapoaHO-NPaBOoBi
aKTL y chepi OXOPOHU 3OPOB’S XapaKTEPU3YOTLCS TUM,
L0 BOHM CXBamOTLCA MiKHAPOAHMMM OpraHizauisimu,
LiSNbHICTb AKMX CMpsSIMOBaHa Ha PO3B’S3aHHSA CMiNbHMUX
MWTaHb Y NEBHiIi ranysi.

Y cratti 9 KoHcTuTyuii YkpaiHu BU3HAYEHO: YMHHI MiX-
HapoaHi Aorosopu, 3rofa Ha 060B’3KOBICTb SIKMX HaaaHa
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BepxosHoto Pagoto YkpaiHu, — YacTuHa HauioHanbHOro
3aKoHofaBcTBa YkpaiHu. YactuHoro gpyroto cratti 19
3aKoHy YkpaiHu «[1po MixHapoaHi gorosopu YkpaiHuy 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-
penbaveHi y BignoBiaHoMy akTi 3akoHopaBcTea YkpaiHu, To
3aCTOCOBYHOTHCS NPaBUNa MixkHapogHoro forosopy. OTxe,
B YkpaiHi 3akpinneHni NpUHLMN npiopuTeTy MiXXHAPOAHOMo
3aKOHOAABCTBA Nepea HaLioHanbHUM.

Y crarTi 79 3akoHy YkpaiHu « OCHOBM 3akOHOAABCTBA
YkpaiHu npo OXOpOHy 300POB’A» HaBeAeHo, Lo YkpaiHa
€ Y4YaCHWKOM MiXXHapOAHOro cniBpobiTHMUTBA Y cdepi
OXOPOHM 300p0B’st, YrieHoM BOOS Ta iHLLMX MiXKHapoaHUX
opraHisaLliii, rapaHTye LM OpraHidaLisiv HanexHi ymoBu
JiSNbHOCTI Ha TepuTopii YKpaiHW, cnpusie po3LWMPeEHHHO i
nornubneHHto yyacTi YkpaiHu y 3axogax, Lo HUMKM npo-
BagATbCs. 3asHayeHo, Lo, BiAnoBiAHO OO CBOIX MiXHa-
pofHO-NpaBoBMX 30060B’s3aHb, AepxaBa bepe yyacTb y
peaniaajii MbkHapOgHMX MPOrpam OXOPOHM 300POB'S; 3AiNC-
Hioe 0OMIH eKOMoriYHO, MeanyHOK Ta peabiniTaviiHo
iHbopMaLiieto; cnpusie NPOECIHAM | HAYKOBUM KOHTaKTam
MpaLiBHVKIB OXOPOHM 3[0pOB'S, daxiBuiB 3 peabiniTauii,
06MiHy MporpecyBHUMM METOAAMM | TEXHOMOTISIMM, EKC-
nopTy Ta iMMOPTYy MeanYHOro 0bragHaHHs, nikapcbkux
npenapari, TEXHIYHVX Ta iHLWKX 3acobiB peabinitauii, iHWmx
TOBapiB, HEOOXiAHUX Ans 300POB'A, AiSANBHOCTI CRiMbHUX
MiaNpUEMCTB Yy Chepi OXOPOHU 340POB’S; OpraHi3oBye
CninbHy NiaroToBKy ¢haxisLiB, pO3BMBAE i NATPUMYE BC iHLLI
thopmu MixkHapOOHOrO CMBPOBITHULTBA, LLIO HE CynepeyaTb
MiKHapO4HOMY MpaBy Ta 3aKOHOAABCTBY YKpaiHu.

Crarts 28 3akoHy YkpaiHu «[po nikapcbki 3acobu»
KOHKPETW3y€e MikHapoaHe CniBpoBITHULITBO AepKaBu came
y cdoepi CTBOPEHHSI, BUPOOHULITBA, KOHTPOMKO SIKOCTI Ta
peanisauii nikapcbknx 3acobiB. Y Uil HOPMi HaBefeHo:
YkpaiHoto po3pobnsoTbes i BUKOHYIOTHCA MiXKHapOaHi
HayKOBi nporpamu, 34iINCHIOTLCS 06MIH iHthopMmaLlieto,
MPOrpecyBHUMM METOAAMMW Ta TEXHOMOTISIMU CTBOPEHHS
i BUPOOHMLTBA NikapCbkMx 3acobiB, X eKCnopT Ta iMMnopT,
NPOCECINHNIA i HAYKOBUIA KOHTAKT MPaLiBHUKIB OXOPOHU
310pOB’A TOLLO; PO3BMBAIOTLCA | NATPUMYIOTLCS BCi (hOpMU
MiXHapOAHOTO CniBpOBITHULTBA Y Cdhepi CTBOPEHHS, BMPO6-
HWLITBA, KOHTPOHO SIKOCTi Ta peaniaaLyii nikapcbkux 3acobis,
LLO He CynepeyaTb 3aKOHOAABCTBY YKpaiHu.

Y 1999 poui BOO3 nig erigoto npoekty «Panbcudi-
koBaHi nikapcbki 3acobuy» onybnikysana PekomeHpaaii 3
po3pobnieHHs 3axopdiB Woao 6opotbbu 3 hanbeudikosa-
HUMW Nikapcbkumm 3acobamu. Ha ocHOBI Linx pekomeHpaa-
L NigroToBneHo 1 3aTBepmKEHO NocTaHoBoK KabiHeTy
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 KoHctutyuii Ykpainm ctpareriqHoro
Kypcy OepxaBu Ha HabyTTs MOBHOMPABHOMO YrieHCTBa
B €C Ta OpraHisauii MiBHiYHOATNAHTMYHOMO [OrOBOPY
BM3HAYae iMNIeMEHTaLto BigNOBIGHOTO MiXXHAaPOAHOIO
3aKOHOAABCTBA A0 HALliOHANbHOTO 3aKOHOAABCTBA YKpaiHM.
IMpouec iHTerpauii Ykpainu go €C BignosigHo Ao Yroam npo
acoujavijto nepenbavae rapMOoHi3aLlito OCHOBHUX ENEMEHTIB
MPaBOBUX CYCTEM | CTBOPEHHS NOTNMONEHOT Ta BCEOXOMHOT
30HY BIiNbHOI Toprieni. B acnekTi obiry nikapcbkix 3acobis
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Lie 03Hayae, Lo HopMaTuBHO-NpaBoBi cuctemmn €C, kpa-
iH-uneniB €C Ta YkpaiHu MatoTb y3rofpKyBaTucs Ha OCHOBI
KpalLLIoro EBPOMNECHKOr0 A0CBiAY AepaBoTBOPeHHS. OTxe,
3aKoHoAaBCTBO YkpaiHu Ta €C Wwogo nikapebkux 3acobis
MatoTb BNPOBaKyBaTV i BUKOPUCTOBYBATM EAVHI NpaBuna
peryntoBaHHs (papMaLeBTUYHOMO PUHKY.

3BaXxaroum Ha Te, WO HUHI YkpaiHa He € kpaiHot-ure-
Hom EC, 110ro HOpMU He 3aCTOCOBYIOTbCS B YKpaiHi aBTo-
MaTu4HO. TOMy HaujioHanbHe 3aKOHOAABCTBO Mae ByTu
apanToBaHe [0 3akoHozascTea €C 3rigHo 3 Yrogoto npo
acouiauito mMix YkpaiHoto Ta €C i gogatkamu go Hei. Y
nyHkTi 8 Pesontouii AP (2001)2, wo cxeaneHa 21 bepesHs
2001 poky KomiteTom MmiHicTpiB Pagu €sponu, 38epHeHO
yBary Ha Hebeaneky hanbcudikauii nikapcbkux 3acobis.
MapnameHTcbka acambnes Paau €sponu y PekomeHaauii
1673 (2004) «MNigpobneHHs: npobnemu Ta BUPILLEHHS»
nigkpecnuna HeoOXiAHICTb MOCUNEHHS 3aKOHOLABYNX
Ta aAMiHICTpaTUBHUX 3axoAiB i3 NpoTuaii nigpobkam; a y
Pexomerpaii 1793 (2007) «[Mpo HeobxigHICTb yXBaneHHs
KoHBeHLji Pagy €Bponu Npo NpunuHeHHs BUPOBHNLITBA Ta
06iry koHTpadhakTHOI NpoaykKLji» pekomeHaysana Komitety
MIHICTPIB AOPYYMTM NPOINEHOMY MKYPSAOBOMY KOMiTe-
Ty, 32 NOrofMKeHHAM 3 €BponencbkiM Coto30M 1 iHLLIMMK
3auikaBneHuMmn CTopoHamm, BUPOBNEHHS €BPONENCHKOI
KOHBEHLii Npo NMpUNMHEHHsI BUPOOHULITBA Ta 0Biry KOH-
TpahaKkTHOI NPOAYKLi, AKOK OXOMMITLCS LMBINBHO- Ta
KpMMiHarnbHO-NpaBoBi acnekTy npobnemu.

9 rpyans 2010 poky Komitet minicTpis Pagu €sponn Ha
BUKoHaHHs Pesontouii AP (2001)2 npo ponb thapmaLeBTiB
y pamkax 3axopiB i3 3abe3neveHHs 6e3neku 300poB's,
BignoBigen, cxeaneHnx KomiTeTom MiHicTpiB 6 KBiTHS
2005 poky Ta 26 BepecHs 2007 poky oo PekomeHaauin
MapnameHTcbkoi Acambnei 1673 (2004) «[MippobnexHs:
npobnemu Ta BupilLeHHs» Ta 1794 (2007) «AkicTb nikap-
CbKuX 3acobiB y €Bponi», a Takox Ans 3anobiraHHs 3arposi
OXOPOHi 300POB’'A Ta GOPOTLOM 3i 3MOUMHHICTIO, LLIO BKITHOHAE
nigpo6neHHs MeanyHoi NpoayKLii Ta NogibHi 3noYmnHw, ski
3arpoXyH0Tb OXOPOHI 300POB'S, 30KpeMa LUMSXOM 3aKpi-
MIEHHS HOBMX 3M104MHIB | KpUMIHAMBbHUX CaHKLiN, WO CTO-
CyIOTbCS LUX 3M04MHIB, cxBanue KoHeeHLito Pagv €sponn
npo niapobneHHs MeanYHOT NPoAYKLii Ta NOAIGHI 3no4nHY,
L0 3arpoXyloTb OXOPOHi 340poB’st (fani — KoHBeHUis
«Megikpim»). Ykpaina nignucana KowseHuito «Megikpim»
28 xoBTHA 2011 poky, paTudikyBana 3akoHoM YkpaiHu
Big 7 yepBHs 2012 poky Ne 4908-VI [16]. Bona Habpana
YMHHOCTI ANns Ykpainu 1 ciuHsa 2016 poky.

KoHBeHUis «MegikpiMm» — nepwmn MixxHapogHun
KpVMiHarbHO-NPaBOBWIA JOKYMEHT, LLO 3060B’A3ye KOKHY
[iepXXaBy-y4aCHNLIO YAOCKOHANUTI 3aKOHOLABCTBO o0
06iry nikapcbkmx 3acobiB LNSXOM YBEAEHHS KpUMIHATNBHOT
BiAMNOBiAANBHOCTI 3a hanbcudikauito Ta 06ir dhanbcudiko-
BaHUX Nikapcbkux 3acobiB. Tak, koxHa fepxaBa-yyacHuus
Mae BCTAHOBUTM Y HaLiOHaNbHOMY 3aKOHOAABCTBI KpUMI-
HarbHy BignoBidanbHICTb 3a:

— Byab-aKy yMUCHY hanbcudikaLlito nikapcbkux npe-
napari (cTarTs 5);

— YMUCHO CKOEHE MOCTa4aHHsi abo nponoauijl cTo-
COBHO NOCTaYaHHs1, y TOMy Y/CIi nocepeaHnNLITBa, TOpriBni,
y ToMy uucni 30epiraHHs Ha cknagi, iMnopTy Ta ekcrnopTy
(hanbcudikoBaHMX Nikapcbkux npenaparis (CTaTTs 6);

— YMUCHE CTBOPEHHS NiapOBneHnx LOKYMEHTIB, siKi
MatoTb CTOCYHOK 10 MEAUYHOTO NPOAYKTY, aKTUBHOI peyo-
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BMHW, EKCLINMIEHTY, YacTWHW, MaTepiany abo akcecyapy abo
nigpobneHHs BigMOBIAHWX AOKYMEHTIB (CTaTTsa 7);

— NogibHi 3M04MHK, LLLO 3arpoXKyHOTb OXOPOHI 300POB'S,
30KpeMa 3a BUrOTOBMEHHS, 36epiraHHs Ha cknagi Ans no-
CTauaHHs1, iMMopT, EKCMOPT, MOCTa4aHHsl, NPOMNo3unLjk CTo-
COBHO NocTaYaHHs abo PO3MILLEHHS Ha PUHKY MiKapCbKUX
npenapartie 6e3 [03BOMy Y BUNaZKax, Konm Takuid [o3Bin
BMMaraeTbCA BiANOBIAHO 10 HALLIOHANBHOTO 3aKOHOAABCTBA
(cTatTa 8).

MonoxeHHs KoHBeHLiT «MegikpiM» NOLLMPIOTb IHCTH-
TYT OPUAMYHOI BiANOBIZANbHOCTI Ha ropuanYHKX ocib. Ha
KOXHY [iepxaBy-y4aCHULIO MOKnafaeTbes 3060B’'A3aHHs
BXMTU HeoOXigHMX 3aKOHOAABYMX Ta iHLIMX 3axopdiB Ans
3a6€e3ne4YeHHss MOXIMBOCTI NPUTSTHEHHS A0 BiAMNOBIAANb-
HOCTI tOPMAMYHIX OCID 3a 3M0YMHM, BCTAHOBMEHI BiANOBIAHO
[0 Ljiel KOHBEHLT, LLIO CKOEHI Ha TXHI0 KOPUCTb BYab-AKO0
isnyHoto ocoboto, sika Aisina 0cobuCTo Y B Cknagi opraHy
topuamnyHoi ocobu Ta obilimana KepieHy nocagy B Mexax
Liei topuanyHoi ocobu, Ha MiacTaBi NOBHOBaXEHb Npea-
CTaBHWLTBA KOPUANYHOT 0COOU; NOBHOBAXKEHb yXBaIoBaTy
PiLLieHHS! Bif, iMeHi opUaNYHOT 0CO6M; NOBHOBaXEHb 3AilC-
HIOBATM KOHTPOMb Yy MEXaXx topuanyHoi ocobu. Kpim umx
BUNAZKIB, KOXHA [epxaBa-y4acHWLS Mae BXuUBaT Heob-
XiIHNX 3aKOHOAABYMX Ta iHLLIMX 3aX0fiB Ans 3a0e3neveHHs!
MOXMMBOCTi NPUTSTHEHHS 40 BiANOBIAANbHOCTI OPUANYHOI
0cobu, Konu BiACYTHICTb Harnsagy abo KOHTponto 3 6oky
chianyHoi 0cobM Npr3Bena fo MOXIMBOCTI CKOEHHS! 3MOUMHY,
BCTaHOBMEHOTO BiANOBIAHO A0 Liei KoHBEHL;i, B iHTepecax
Liei topuanyHoi ocobu (hisnyHo ocoboto, sika e nig i
KEPIBHULITBOM. TaKOX BK3HAYEHO, LLO BigNOBiAaNbHICTb
IOPMANYHOI 0COBK MOXE ByTH KpUMIHAMBHOI, LMBINBHOK
abo agMiHiCTpaTMBHO, NPOTe Taka BiAMOBIAANbHICTL He
BMMMBaE Ha KpUMiHanbHY BiANOBIiAANbHICTb (i3nyHX OCiD,
SKi CKOInmM 3noumH (ctarta 11).

3aKkoHOM YKpaiHu «Ipo BHECEHHS 3MiH [0 AEesKMX
3aKoHOAaB4MX akTiB YkpaiHu Lwoao 3anobiraHHs danb-
cudikauii nikapcbkux 3acobis» Big 8 BepecHs 2011 poky
Ne 3718-VI, wo Habpas ymHHOCTI 1 nucTonaaa 2011 poky,
y 3aKkoH YkpaiHu «[po nikapcbki 3acobu» BBEAEHO TEPMIH
«charnbcundikoBaHWi Nikapcbkiii 3acib» | HaBeOEHO 3HaueH-
HS1, B SKOMY BiH BXVBAETLCA Y 3aKOHOAABCTBI MPO NiKapChbki
3acobu; nocuneHo agMiHicTpaTUBHY BiANOBIAANbHICTb
3a (hanbcudikauito nikapcbkux 3acobie abo obir danb-
cudpikoBaHux nikapcbkux 3acobiB (ctarTs 44-2 Kogekcy
YkpaiHu npo agMiHiCTpaTUBHI NPaBONOPYLUEHHS); BBEAEHO
KpVMiHanbHy BiAMOBIAANbHICTL 32 KOHTpabaHay dhanbeum-
hikoBaHux nikapcbkix 3acobis (cTatTs 305 KpumiHansHoro
kopekcy Ykpainu), 3a chanbcudikadito nikapcbkix 3acobis
abo o6ir danbcudikoaHnx nikapcbkux 3acobiB (cTaTTs
321-1 KpuminanbHoro kogekcy Ykpainu).

Cepep iHWMX npaBoBKX akTiB €C, cnpsiMOBaHWX Ha
3anobiraHHst BYMHEHHIO 3MOYMHIB Y Cchepi BUrOTOBMEHHS
Ta 00iry nikapcbkux 3acobis, y TOMy YucChi WOAO MPOTUAIT
thanbendikauii nikapcbknx 3acobis, Tpeba HasgaTu:

1. Oupextuy 2001/83/€C Pagu €sponu Big 06 nu-
ctonaga 2001 poky «[po Kogekc cninbHOTY BiGHOCHO
nikapcbkWX npenaparis, NPU3HaAYeHNX N5 CNOXUBAHHS
MoAbMUY, Sika pernameHTye aeTanbHi npasuna Geaneku,
Lo MICTATbCS Ha NMaKyBaHHi Nikapcbkix 3acobiB Ans me-
AVNYHOTO 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 Ge3neku nikapCbkux
3aco0iB i 3anobiraHHst ix dhanbeudikauii. Lien pernameHt
i3 9 ntotoro 2019 poky € 060B'A3K0BMM [0 3aCTOCYBaHHS
fepxaBamu-yneHamm €C.

Migkpecnumo, Lo Ans YAOCKOHANEHHS AEPXaBHOTO
KOHTPOIKO SIKOCTI NikapCbKkux 3acobiB B YkpaiHi Ha 3akoHo-
[1aB4OMY DiBHi BpaxoByHOTb Ha3BaHi NMpaBoBi akTu €Bpo-
nevicekoro Coto3y. Tak, y depxasHin cTparterii peanisauii
JepxaBHOi NoniTUK1 3abe3neyeHHs HaceneHHs NiKapCbki-
mu 3acobamu Ha nepiog go 2025 poky, Lo 3aTBepaxeHa
noctaHosoto KabiHeTy MinicTpiB Ykpainu Big 5 rpyaHs
2018 poky Ne 1022, HaBefeHO: OCKiNbKu YMHHA cucTeMa
[lepXaBHOro perynioBaHHs y cdepi obiry nikapcbkux 3a-
cobiB He MOBHOK MIpOI0 BIANOBIAAE Cy4aCHWM BUMOraMm,
a[pKe BMKOHAHHSA 3aKOHOZABCTBA YKpaiHW 34INCHIOETHCS
He 3a BCiMa HanpsiMamu, 8 MOHITOPUHT He Mae CUCTEMHOTO
XapakTepy, TO BOHa noTpebye yAOCKOHANEHHSs LUMSXOM
rapMoHisaLlii 3aKoHogaBcTBa YkpaiHu i3 3akOHOLABCTBOM
€C [17]. Bpaxosytouu Bumoru Aupextven 2001/83/€C pos-
pobneHo Mopsiaok BCTaHOBNEHHS 3aBOPOHM (TMMYacoBOi
3ab0poHN) Ta NOHOBMEHHsI 06iry nikapcbkux 3acobiB Ha
TepuTopii YkpaiHu, 3atBepmkeHuin Hakasom MiHictepcTsa
OXOPOHM 300poB’'a Ykpainu Big 22 nuctonaga 2011 poky
Ne 809 (3apeecTpoBaHuit y MiHicTepcTsi tocTuLii Ykpainu
30 ciuHsa 2012 poky Ne 126/20439).

I3 nocunanHsm Ha [enerosaHuii pernameHt Komicii
(€C) Ne 2016/161 posnopsmkeHHam Kabitety MinicTpis
Ykpainu Big 3 ksiTHa 2019 poky Ne 301-p cxBaneHo KoH-
Lienuito peanisavii AepaBHOI NONITUKY LWOAO 3anobiraHHs
(hanbeudikauii nikapcbkux 3acobis npotarom 2019-2023
POKiB. Y Lill KOHUenuii BU3Ha4YeHo, Lo i peanisauis
3AINCHIOETLCA 3 ypaxyBaHHAM MPUHLMNY YAOCKOHANEHHS!
HOpMaTUBHO-NPaBOBOI 6a3u BiAMOBIAHO A0 EBPONENCHKIX
CTaHaapTiB.

OTxe, HUHI B YkpaiHi BiabyBatoTbCs npouecu rap-
MOHi3aLlii, KOHBEPreHLii BITYM3HAHOMO 3aKOHOAABCTBa Ta
3ararnbHOEBPONENCHKUX NPpaBuI | cTaHaapTiB y hapmatie-
BTWYHIl BiSnbHOCTI, 30KpeMa LLoAo 3anobiraHHs 31104MHaMm,
SKi BYMHSIOTBCS Y Chepi BUTOTOBNEHHS Ta 0biry nikapcbkux
3acobis.

BucHOBKHM

1. YkpaiHa K 4neH MixXHapogHOro CriBTOBapKCTBA
B3sina Ha cebe 3000B’3aHHs BUKOHYBATU MiXXHApOaHi Bu-
MOru Wwopao 3abe3neyeHHs 6e3nekn, SkocTi, eHEKTUBHOCTI
nikapcbkux 3acobiB Ha BCiX eTanax ixHboro obiry, CnpusTu
Ta 3MiLHIOBaTM MiXXHapoaHe CcriBpobiTHULTBO y hapmalLie-
BTUYHIii QiSNbHOCTI.

2. IMnnemMeHTaLjis B yKpaiHCbKe 3aKOHOAABCTBO NOrIo-
XeHb MKHapOZHOrO 3aKOHOAABCTBA, SKVMU BCTAHOBIHO-
€TbCA tOPMAMYHA BiAMOBIAANBHICTL 3@ NPaBOMNOPYLUEHHS
y papmaLieBTUYHIN iSNbHOCTI, Mae 3aranomM no3nTUBHUI
€hexT, Lo NPOSBNSETLCS B YCYHEHHI MPOraniiH, siki iCHY0Tb
Y BITYM3HSIHUX 3aKOHOAABYMX aKTax.

3. HacTtynHuin po3BuUTOK Ta yAOCKOHaNeHHs dap-
MaLeBTUYHOI AiSnbHOCTI B YKpaiHi Mae Bigbysatncsa 3
BpaxyBaHHsAM Y HalioHanbHOMY 3aKOHOAABCTBI MiXHa-
POLHO-MPaBOBUX HOPM, SIKUMW 30KPEMa BCTaHOBIHOETLCA
topyanYHa BigNOBiAANbHICTL 3a MiAPOONEeHHs NiKapCbKuxX
3aco0iB.
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MepcnekTuBM nopganblwux gocnigxeHb. [Ons
po3BUTKY hapMaLleBTUYHOI AisnbHOCTI B YkpaiHi B6a-
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MeTta po6oTu — aHania NoLwMpeHoCTi MeTULMNiH-peancTeHTHUX Staphylococcus aureus (MRSA) ynpogoex 2018-2020 pp. y
nawieHTiB i3 rHiNHO-3anarnbHUMK 3aXBOPIOBAHHSAMI Pi3HOT Nokaniaallii B YepHiBeLbkin obnacri.

Marepianu Ta metogu. 3aranom gocnignnm 804 wramw S. aureus. |13onsT ineHTMdDiKyBanu 3a MopomnoriYHUMU, TUHKTOPIaNbHUMM
Ta (hi3ionoro-6ioxiMiYHMMM 03HaKaMK, BUBYMMK iIXHIO YyTIIMBICTb 40 aHTMOIOTMKIB. [OCTAHOBKY Ta OLHIOBAHHS aHTUOIOTMKOrpam
BMKOHanM BignoBigHo Ao pekomenaauin Clinical & Laboratory Standards Institute (2017), sik i KOHTPONb SKOCTi KOXHOI NAPTIT AUCKIB
3 aHTUbioTnkamu (Oxoid, Benvka BputaHis). PeaucTeHTHICTb A0 METULMAIHY BUSHAYanu CyporaTHM TECTOM, BUKOPUCTOBYHOUM
anck i3 30 MKr LedhoKCUTIHY.

Pesynkratu. Bussunu piske 3pocTaHHs YacTtotn BugineHHs MRSA'y 2020 poui nopiBHsHO 3 nonepeaHimMu pokamu — B 1,6-2,0
pasa Lopo nokasHukis 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. PisHuugs mix 2020 i 2019 pokamu cTa-
TUCTUYHO BiporigHa — te = 2,02 (p < 0,05). BctaHoBWnn YiTky TeHAEHLi0 40 30inbLUEHHS YacTOTV BUAINEHHS NONIPE3NCTEHTHNX
LUTamiB YNpOAOBX NEPIoay CNOCTEPEXEHHS.

BucHoBKM. 3a poku crocTepexeHb He BUSIBMEHI CYTTEBI 3MiHW 3@ YaCTOTOK BUAINEHHS LUTAMIB 30f10TUCTOMO CTagifloKoKy 3
BOTHULL THiliHO-3amanbHKX NpOLECiB pisHoi nokanisaji. Y YepHisewbkii obnacti B 2020 poui BU3Ha4mIn 36inbLIEHHs YacToTv
BuaineHHs wramis MRSA Big nauieHTiB i3 rHiliHO-3ananbH1MK 3aXBOPHOBaHHSAMM NepeayciM BHACTILOK BUALINEHHS 3i CIM30BUX
060IOHOK POTOBOI MOPOXHUHY Ta NiAHEBIHHMX MUTAANKKIB. 3a Nepiog cnocTepexeHb ICTOTHO (Malike BABIYi) 30iNbLuMnacs 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 GakTepild.
Lito npobnemy BcecBiTHs opraHisaList OXOpoHU 300poB’s
(BOO3) BusHaumna sik ogHy 3 10 rmobanbHux 3arpos
3nopos’to nogcTea. Y nmotomy 2017 poky BOO3 ony6ni-
KyBana nepenik i3 12 6aktepin, Lo CTaHOBNATL HANGINbLLY
3arpoay, 11 ororocuna npo HaransHy notpeby po3pobneHHs
HOBWX aHTUBIOTHKIB ANt 60POTLOU 3 IHGHEKLISMMU, LLIO HUMK
cnpuymrHeHi. [lo apyroi rpyni 3 LbOoro Neperniky — «BUCOKOT

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

MPIOPUTETHOCTI» — KNacUikoBaHO METULIMIH-PE3NCTEHTHI
Staphylococcus aureus (MRSA) [1,2].

3a paHumu ornsagis dhaxoBoi nitepatypu, Npo dopmy-
BaHHSI cepes, 30/10TUCTUX CTadhiNOKOKIB CTIMKMX [0 NEHiLy-
niHy wamiB 6yno BiKOMO yXe Yepes ABa POKW aKTUBHOTO
BWKOPUCTaHHS Lboro aHTubiotvka. HanpukiHui 1950 pp.
BiAKPUTO HaMiBCUHTETUYHUA @HTUOIOTUK METULWMIIH, 1
yxe B 1960 p. noBigomMnany npo METULMITIH-PE3NCTEHTHI
KniHivHi wramn S. aureus. 3 novatky 1980 pp. cnanaxm
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BHYTPILLIHbONIKAPHSHWX iHCDEKLN BCE YaCTilLe NOB’'A3yBanu
came 3 TakuMK 30fI0TUCTUMKM CTadbiniokokammn. Busisunu,
wo wramu MRSA B1poOnsitoTb 3MIHEHUIA 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 CTadifIOKOKOBOK KAaCETHOK XPOMOCOMOLD
mec (SCCmec) [3,4]. OTxe, nosiBa CTilKMX O METULUITIHY
LUTamiB CTadpinoKokiB 3ymoBneHa HabyTTsM i «BCTaBMeH-
HSIM» LX PYXITMBUX FEHETUYHIX ENTEMEHTIB Y XPOMOCOMM
CpuinHATAMBMX Wtamie. Ha MRSA 3aebinbLuioro npunagae
LoHanMeHLue 25-50 % iHdekuin S. aureus y NikapHaHUX
ymoBax [3,4].

Y 1990 pp. enigemionoris MRSA gewo 3miHMnacs.
CrifikicTb O METULMIIHY YacTille BUSBMSN y LUTaMax,
LLO BMAINEH BiA NavieHTiB He 3 rpyn pu3uky (ambynartop-
HKX abo 3i cTauioHapiB aeHHoro nepebyBaHHsl, binbLue 3
YPaXXEHHAM M'SKMX TKaHWH TOLLO). Taki WTamu no3Haumnm
sk Community associated MRSA (CA-MRSA) — no6yTosi, a
MoB’A3aHi 3 NikapHsHUMK ycTaHoBamu — Hospital-acquired
MRSA (HAMRSA) [3-5].

JlikyBaHHS THilHO-3ananbHUX 3aXBOPIOBaHb, WO
cnpuunHeHi MRSA, cknagHe, OCKinbKW Taki WTamm CTiliki
[0 BCiX B-maktamHux aHTUBIoTuKiB, KpiM LiedbTaponiHy Ta
LedTobinpony (YyTNMBICTb 4O SKKX, 32 peKOMeHAaLsMM
Clinical & Laboratory Standards Institute (CLSI), cnig
BM3HA4aTh okpemo) [6]. 3a3Buyaii Le notTpebye npogoBs-
XXEeHHs TepMiHy rocniTanidauii nauieHTis, NpM3BoaUTL 40
30inbLLUEHHs BUTPAT Ha NiKyBaHHS, HEPIAKO — [0 3pOCTaHHS
cmepTHocTi [7-9].

Y chaxosilt nitepatypi HaBeeHo reorpadiyHi ocobnu-
BOCTI Ta BiJMiHHOCTI YyTnMBOCTi bakTepin 40 aHTUBIOTMKIB,
30kpemMa ocobnmeocTi nowmpeHocTti MRSAy pisHux perio-
Hax [3,4,10]. Jannx wopo nowwmperHs MRSA B YkpaiHi Ta
YepHiBeLbKin 0bnacTi 30kpema He JOCTaTHBO.

OueBWaHO, LU0 NOLUMPEHHS TakuX 30YAHMKIB 3yMOBHOE
HeoObXigHICTb MOCTIMHOTO KOHTPOM 1 aHanisy ans B4ac-
HOTO pearyBaHHs Ta CTBOPEHHS YMOB AJ151 3MEHLUEHHS iX
LMpKynauii B nikapHaHux 3aknagax [3,4,7,9]. Lle nae amory
3MEHLLUUTI PU3NKK CENeKLi NONIPE3NCTEHTHUX LUTaMiB Ta
ONTUMI3yBaTU NiKyBaHHS.

BpaxoBytoun MiHAUBICTb POPMYBAHHS CTIMKOCTI 4O
aHTWOBIOTWKIB, BAXIMBICTb BUOKPEMEHHS, @ TaKOX ANS
NPVYBEPHEHHS! yBary 10 Li€i akTyarnbHOi TeMu cnewianicTis
Pi3HUX ranysen 34iNCHUNW Le JOCHIMKEHHS.

Merta poboTu

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

Martepianu i meToAM AOCAIAKEHHA

lMpeomet gocnimkeHHs — LWuTamu S. aureus, BUAINEHi Bif na-
LieHTiB YepHiBeLbkoi 06nacTi 3 rHiliHo-3ananbHUMI 3aXBO-
proBaHHSAIMM pisHOi Nnokanisavii Bnpogosx 2018-2020 pp.
3aranom eueuunm 804 wramn S. aureus. BuainexHs i
ineHTudiKkaLilo WramiB 3gincHnn B GakTepionoriyHomy
Biaaini meguuHoi nabopatopii TOB «KniHika CaHTe»
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(M. YepHiBui). OcobnmBocTi aHTUBIOTMKOPE3NCTEHTHOCTI
i3onsTiB BUBYanM B bakTepionoriyHi nabopatopii kaceapu
Mikpobionorii Ta Bipyconorii ByKOBUHCLKOTO AepKaBHOro
MEOMYHOTO YHIBEPCUTETY.

BuaineHHs KynbTyp 34icHWAM 3a CTaHOapTHOK Me-
TOAMKOM, ifeHTMdiKaLlito i30naTiB — 38 MOPONOriYHUMY,
TWHKTOPIanbHUMK Ta (idionoro-6ioxiMiyHMMK O3HaKamu:
MirMEHTOYTBOPEHHS, HAsfBHICTb NnasMmokoarynasu Ta
NELMTNHA3HOI aKTUBHOCTI, 3AaTHICTb OKWUCMIOBATW MaHIT
[11]. Y Bcix BuaineHux wramie AUCKO-aUdy3inHIM Me-
TOOOM BU3HAYMMW YYTNMBICTb [0 TaKWUX aHTMBIOTUKIB:
6EH3UNNEeHILMMIH, TeHTaMiLMH, amikauuH, 0groKCaLmH,
LMnpochokcaLmH, NeBodIIoKCaLyH, epuUTPOMILMH, asu-
TPOMILWH, KNapUTPOMILWMH, KNiHAAMILMH, TETPALMKIIH,
ko-Tpumokcason. ocTtaHoBky 1 0bnik aHTMGIoTMKOrpam
BUKOHanu 3a pekomexgauismu CLSI (2017 p.), Buko-
PUCTOBYHOYM AMCKM 3 aHTUBIOTUKaMM BUPOBHULTBA (hipmm
Oxoid (Benuka bpuTaHis). KoHTponb sSiKoCTi KoxHOI napTii
AVCKIB 34iNCHANMN Takox 3rigHo 3 pekomeHaauismm CLSI,
3aCTOCYBaBLUW CTaHAAPTHI WTamn Gaktepin (S. aureus
ATCC 25923, E. coli ATCC 25922, P. aeruginosa ATCC
27853). MeTuUmniH-pe3NCTEHTHICTb BU3HAYanM CyporatHiMm
TECTOM, BUKOPUCTOBYIOUM ANCK i3 30 MKT LiedpoKCHTUHY [6].

CepepHi 3Ha4eHHs MOPIBHANY, 3aCTOCYBaBLUM Mapa-
METPUYHWI t-kpuTepin Pilepa (ockinbku 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 TpaHcdopmMaLii
(¢p-nepetBOpeHHs Pilepa) K TakuiA, WO He 3anexuTb Bif
BEMNYMHW BIGHOCHWX MOKa3HMKIB.

Pe3yabTati

Y mabnuyi 1 HaBefeHO PO3NOAIN BUAINEHUX KYNbTyp
30M0TUCTUX CTaiNOKOKIB BiAMOBIAHO OO0 Nokanisauii 3a-
nasbHOro MPOLECY.

Y pesynbrati aHanisy AaHux 3'acyBanu: 3a TepMiH
CMOCTEPEXEHHS BIQHOCHA KiNbKiCTb LUTaMIB S. aureus, Lo
BUZINeHi 3 pisHux 6ioToni, 3MiHoBanacsa masno. 3a gaHnumu,
LU0 HaBeaeHi B mabnuyi 1, ynpoaoBx POKiB CIOCTEPEKEHHS
HanbInbLLUy KinbKiCTb LITAaMiB 3010TUCTOTO CTainoKoky
BUOINMAM 3i cN30BOI 0BOMOHKM poTa Ta MUranukie —
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. 3ayBa-
KMMO, LLO Ll poboTi chekanii JocnimKyBani y naLieHTiB
i3 cumnToMamy, WO BIANOBIAANM NonepeaHiM KniHiYHUM
JiarHo3am ractpoeHTepokonity abo anchioay.

3 Maiike 0AHAKOBOK YacTOTOK Ta TEHAEHLie a0
3MEHLLEHHS1 32 POKW CIOCTEPEXEHHS S. aureus BUAINANN
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
3MiHt0OBanacs maro.

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

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

2018 e P T

AG6contoTHa KinbKicTb AG6contoTHa 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
LWkipa 2 1,37 0 0,00 2 0,57
THilHI BUAINEHHS (paHK, PypyHKYnM, MycTynun) 6 41 20 6,54 18 51
Nixsa 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
Oekanii 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
30BHILLHiit CITyx0BUiA NpoXiA 0 0,00 7 2,29 6 1,70
KoH'toHKTMBa OKa 0 0,00 1 0,33 1 0,28
3aranom 3a pik 146 100,00 306 100,00 352 100,00

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

2018 e P T

%

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 pi3HNLS cTaTUCTUYHO BiporiaHa, p < 0,05.

Tabnuus 3. YacTota nowmpeHHs Nonipe3ncTeHTHUX Wramis cepeq sugineHnx MRSA

X R -

KinbkicTb BuaineHux wramis MRSA 10 25 40
KinbkicTb BUAINEHNX LWUTaMiB 4 18 28
nonipeaucteHTHUX 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 — tg = 2,49 (p < 0,05).
Cxoxy AnHamiky criocTepiranu Ans LUTamis, WO BUAIMEHi 3i
CNK30BMX 0DONOHOK POTa, sA3Ka, NiAHEBIHHMX MUrOanuKiB:
nopisHsHO 3 2018 i 2019 pokamu y 2020 pouji YacToTa BUa-
neHHst MRSA wramis 36inbLumnnacs B 2,5-3,6 pasa. PisHuus
mix 2020 i 2019 pokamm cTaTucT4HO BiporigHa — top = 2,02
(p < 0,05). Cepeq LuTamiB 30M0TUCTUX CTACINOKOKIB, LLO
BUZINeHi 3 NixBK, BiAHOCHa KinbkicTb MRSA Takox 3pocna y
2,3-3,4 pasa 8 2020 pouli LLoA0 NOKa3HMKIB, LLIO BCTAHOBMEHI
y NonepeHi poku cnocTepexeHb. Ane pisHULSA CTaTUCTUYHO
HeBIporigHa, BOYEBWIb, YEPE3 3HAYHO MEHLUI abCOrMOTHI
KiNbKOCTi BUAINeHX Wwramie. [Ang wramis, LLO BUIiNEHi 3
bekanin, BUSBIIM XBUNENOLIOHY AVHAMIKY 4acTOTV BIZINEH-
Ha MRSA: y 2020 pouii BigHOCHa KinbKiCTb i30115iTiB 6riabka
[0 nokasHuka 3a 2018 pik, a B 2019 poui Lie 3Ha4eHHs Byno
HKYMM. CTaTUCTUYHO BIpOriaHi 3MiHM He BUSIBUNN.
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[ns wramis S. aureus, WO BUAINEHi 3 iHWNX MIKPOEKO-
MOMIYHKX HiLL, 30KpeMa 3i CrM30BMX 0BOMNOHOK NOPOXHUH
HOCa, He BCTAHOBWIIM 3aKOHOMIPHOCTI LLOAO AWMHAMIKM
yacToTu BugineHHss MRSA wwramis.

AHaniaytoumn wyTnueicTb BuaineHnx wramie MRSA go
aHTUBIOTUKIB, BUSIBMMN: YaCTUHA 3 HUX PE3UCTEHTHI He
TiNbKy A0 B-nakTaMHUX aHTUBIOTUKIB, ane 1 10 aHTMOIOTHKIB
iHWKX rpyn. Y mabnuyi 3 HaBedeHo AaHi, Lo BKa3yoTb Ha
YiTKy TEHAEHL0 4O 3pOCTaHHS abCOMOTHOI Ta BigHOCHOT
KinbkocTi wramie MRSA, siki MatoTb LUMPOKUIA CMEKTP pe-
3UCTEHTHOCTI A0 aHTUBIOTUKIB.

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

06roBopeHHA

Pesynbratv BusiBneHHs S. aureus Ha cnn3oBmx 0BonoHkax
poTa Ta MUrganukiB KOpentioTb i3 AaHUMK iHLLMX aBTo-
piB, ampKe came LS nokanisalis TMNoBa Ans 3aceneHHs
cTainokokamu Ta iXHbOro 300pPOBOro HocincTea [3,4].
£k yMOBHO-NATOreHHWA OpraHiam S. aureus 3anuLLacTbCcs
O[IHVM i3 MPOBIAHVX 30YHMKIB MHiHO-3ananbHWX NpoLieciB
BEPXHIX AnXanbHUX LLNSXIB i pOTOBOI NOPOXHMHK [3,4,8,10].
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3onoTucTi cTacinokokm 3 hekaniit y Halwmx cnoctepe-
XKEHHSAX BUOINAIN Y 3HAYEHHSX, SIKi KOPESoKTh i3 BiZOMO-
CTAMU haxoBoi NiTepaTypu LLOAO BUSBMEHHS hekanbHUX
S. aureus Ta ixHbOI poni B MOLLMPeHHi iHdbekwin. Y cepen-
HboMy YacTka MRSA Big BuaineHux cekanbHux S. aureus
y Hawwwmx gocnimkeHHsx ctaHosuna 11,5 %. Liei nokasHuk
BULLMIA, HiX pesynbTaTi AOCTIMKEHDb, WO ony6nikoBaHi y
[OCTYNHiN thaxosin nitepatypi, — 4,5 % Npu NokasHuKy
nowwupeHocTi 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 penpoayKTMBHOI cuctemu). Ane BinbLuicTb aBTopiB
BU3HAUMNK reorpadpiuHi 0cobnMBOCTI Ta MIHIMBICTb L€l
XapaKTepUCTUKM 3 TEHAEHLIE0 10 NOBINBHOIO i MOCTYNo-
BOro 30iMbLUEHHsI cepea YMcna i3onATiB WTaMmiB, CTIMKIX
[0 aHTMbioTukiB [13,14]. Takuit BUCHOBOK pobumo i 3a
pe3ynbTaTamy HaLLoro AOCTIMKEHHS.

Ha Hawy aymKy, HM3bka 4acToTa BUSIBMEHHS 30-
noTucToro ctadinokoka B martepiani 3 paH (4,1-6,5 %)
3yMOBJIEHa XapakTepoM paH, amxe 3aebinbLuoro Le 6ynm
ambynaTopHi navieHTu. Tak, i3 haxoBoi nitepaTypu BigoMo
npo 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 MOPOXHN-
HW, MigHEBIHHMX MUTganuKiB 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 pO3MOBM YK KaLuIo
6akTepii 3 pOTOBOI MOPOXHWHK y CkNaji aepo3onis no-
TPannsoTb Y NOBITPS Ta MOXYTb iIH(IKYBATU OTOHYHOUKX,
CTBOPHOI0YY PU3VK HACTYMHOIO MOLUMPEHHS LUTAMIB Y LIbOMY
cepenoBuLL.

Piske 30inblUueHHst YacToT BuAaineHHs wramie MRSA
y 2020 poui Bigbynocs Ha poHi naHAemil, WO BUKMKaHa
SARS-CoV-2. Y 2019 2020 pokax pisko 3pocna KinbKiCTb
NONiPE3NCTEHTHMX LUTAMIB NOPIBHSIHO 3 NokasHukoM 2018
poky (ma6n. 3). OnHieto 3 Npu4MH Takoro 36iry Moxe GyTu
LUIMPOKE BMKOPUCTaHHS aHTWBIOTWKIB Mif Yac nikyBaHHS
nauienTis i3 COVID-19-iHcpekuieto. MogibHi hakTn HaBeaeHi
B HayKOBIV NiTepatypi. Tak, OCRIAHWKK, SIKi BUBYaNM BNNNB
COVID-19 Ha iHdekuii B CLUA, ony6nikysanu nonepegHi
[aHi 3a ocTtanHin kBapTan 2020 poky. ABTOpU BUSBUIU
iCTOTHE 3pOCTaHHsi YacToTi BusiBneHHs MRSA nopiBHsIHO
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 NOLIMPEHHS
BCe LLie Oynv BCOKMMM B HK3Li kpaiH €C, MRSA 3anuwumnm
B nepeniky Baxnvsux 36yaHukiB y EC/CES. Y 3Biti 3a 2019
pik nokasaHo: B YkpaiHi nowupeHicTe MRSA Huxya 3a
MOKa3HUKW CYCiaHiX kpaiH [17]. 3Baxatoun Ha pesynsratn
3AiCHEHOro AOCTigXEHHS, MOXXHa nepeabaqnTyt 3MiHM X
MOKa3HWKIB Y ripLUMIA GiK y HaRONWKYi poKm.
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BucHoBKU

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

2.Y YepHiseubkin obnacti y 2020 povji BusiBunu 36ins-
LLIeHHs YacToTK BUAineHHs wramis MRSA Big nauieHTiB i3
THiHO-3ananbHUMK 3aXBOPIOBAHHSAMY NepeayciM BHachi-
[OK BUZINEHHS 3i CN30BKX 0BONOHOK POTOBOT NOPOXHUHM
Ta nigHeBIHHNX MUKaANUKIB.

3. 3a nepiog cnocTepexeHs iICTOTHO (Maike BABII)
36inbLUMnacs yactka nonipesncTeHTHx Wramis MRSA; ue
BKa3Y€ Ha AOLINbHICTb MOHITOPUHIY IXHBOTO MOLLMPEHHS.

MepcnekTMBK nodanblunx AocnimkeHb. [yxe ak-
TyarnbHUM € KOHTPOMb 3a NOoLMpeHHsM wramis MRSA B
perioHi. [JouinbHO NPOLOBXUTU BUBYEHHS 3MiH Yy TIMBOCTI
[0 aHTUBIOTMKIB, 3aCTOCOBYBATU HOBITHI METOAU MOJIEKY-
NAPHOI AiarHOCTVKK A1 BUSIBMEHHS Ta Tunisauji Wwramis
MRSA, BusHayath nowwmpenHsi nobytosux CA-MRSA.
Peaynstatu cnpustuMyTb po3pobneHHi0 eekTUBHNX
MPOTOKONIB MikyBaHHS iH(EKLN, WO CNPUYMHEH] 30M0TH-
CTUMU cTadhinoKokamu, a Takox BapiaHTiB MpodinakTuki Ta
KOHTpOnto iHchekwin MRSA. Pesyniratu gocnimkeHHs aanm
MiZCTaBM MPUNYCTUTH, LLO 30iNbLUEHHS YaCTOTV BUAIMNEHHS
MOMipe3nNCTEHTHYX LUITAMIB — OUH i3 HETaTUBHWX HACMiaKiB
nanaemii COVID-19 ans 300poB’s ntoguHy. [1ns 3'acyBaHHs
NPUPOAK LibOro SBMLLA AOLINIbHUIA PETPOCTIEKTUBHMIA MOHI-
TOPUHT aHTUBIOTUKOPE3NCTEHTHOCTI Cepen iHLIMX GaKTepil,
30yHVIKIB IHCDEKLLiV NIOAVHW.
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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 cMHTa3M OKCHAY a30Ty Ta LUCTaTUHY C y MmeXxaHismax
aHTUMIKpOOHOro 3aXucTy B AiTe 3 iHPeKLiAMHU CeuOBUBIAHOI CUCTEMMU,
BPaxoBYHOUM €TiOAOriUHWH paKTop

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

MeTa po60oT1 — JOCTIANUTY OCHOBHI ETIONOTiYHI YUHHUKM PO3BUTKY IHEEKLN CEHOBMBIAHOT CUCTEMM Y AiTEN, POSb CUHTA3M OKCH-
Zy a3oty Ta unctatuHy C y MexaHismax aHTUMIKpOGHOro 3axMCTy B [iTei, XBOPWX Ha rOCTPi Ta XPOHIYHI iHGeKLi ce4oBMBIaHOT
cucTemm.

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

Y KoHTpOMbHY rpyny Bkntoumny 20 yMOBHO 3a0poBux AiTelt. locnimkeHHs BmicTy iHayumbensHoi NO-cuHTasm (NOS2) Ta um-
cratuHy C 3aiicHunu MeTogoM iMyHodepMeHTHOro aHanisy. EtionoriuHmin natoreH BusHaunnm B cedi 200 xBopux Ha iHeKwii
CEYOBUAINBHOI CUCTEMM.

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

PiBeHb NOS2 y Bcix nigrpynax AoCnimKeHHs JOCTOBIPHO BULLMIA 33 NOKa3HUK KOHTpObHOI rpynu (p < 0,01). BuaHaunmm cratuc-
TUYHO 3HauyLLe NiABMLLEHHS BMICTY umctatuHy C B 0CHOBHIN rpymi (p < 0,05). KoediLieHTy cniBBigHOLLEHHS piBHA umcTatuHy C
wopo NOS2 y rpynax croctepekeHHs Hinkdi B 1,5-2,0 pasa nopiBHSHO 3 rpynoto koHTponio (p < 0,05).

BucHoBku. BuaHaumnu 3viHy cnektpa naToreHis, Lo o6rpyHTOBYe HEODXIAHICTb 3AiiCHEHHS MOCTiliHOrO GakTepioNnoriYHoro Mo-
HITOPWHry. PO3BUTOK NEPBMHHOTO 3anarnbHOMO NPOLeCy B CEHOBUBIAHWX LUMsIXaX BiaOYBAETHCS Ha TIi NEBHOI ANCAYHKLUT iMYHHOI
CcUCTEMM, LLO BUSIBNISIETLCA SIK HEAOCTATHA KinbkicHa peakwisi 3 6oky umctatuHy C, a Takox Ha Thi BUCOKOrO BMICTY iHAyLMGensHOT
NO cuHTa3u B cMpoBaTLi KPOBi XBOPUX.
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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-
genin 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 32.2 12 27.3 10 25.6 1 6.7
Enterococcus faecalis 8 34 2 45 - - - -
Klebsiella pneumoniae 7 8.1 2 45 2 5.1 3 20
Proteus mirabilis 3 34 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=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;045)*  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 2145.3 2765.0 1885.8

(5430; 3400) (2444.60; 201500  (2149.6;1850.0)*  (2705.6;1980.2)  (3177.5;2520.6)  (2145.2;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
NOS2. 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.

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

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 ocobnmeocTe nepediry xsopobu Jlaima y 3anopisbkomy perioHi Ha nigcTasi
PETPOCNEKTMBHOIO KNiHIKO-enifeMionoriYHoro Ta CeponoriyHoro aHarisy BUNaaKiB LbOro 3axBoptoBaHHs B 0bnacti B nepiog 3
2015 o 2019 poky.

Marepianu Ta meToau. 34iNCHUNM PETPOCNEKTUBHWIA @Hani3 62 MEAUYHMX KapT CTaLiOHapHWX NavieHTiB i3 xeopoboto Jlarima 3a
nepiog 2015-2019 pp. Bik xBopux — Big 18 o 79 pokis, 38 4onoBikiB, 24 XiHKu. YCiM XBOPUM 34INCHUNW TPaAWLiiHEe KOMNNEKCHe
KniHiko-nabopatopHe 06CTEXEHHSI, METOLOM IMyHOEPMEHTHOIO aHanisy B kposi Bu3Haumnu IgM Ta IgG o Borrelia burgdorferi.

Pesynkratu. Y pesynstati JOCTigKEHHs BCTaHOBMNM: XBopoba [laiiMa B 3anopiabkii 0bracTi Mana YiTky CE30HHICTb i3 nepeBa-
KaHHAM KinbkocTi XBopux BRiTKY (56,5 %) Ta HaBecHi (25,8 %). Y nepesaxHoi binbLiocTi xBopux (80,6 %) 4OCTEMEHHO BifOMO
npo ykyc kniwa. 3axeoptoBaHHs 3aebinbLuoro (90,3 %) mano roctpuit nepebir i3 npesantoBaHHAM eputemHoi dopmm (94,6 %).
3a ymoB roctporo nepebiry xeopobu nauieHTn Bynu ceponoantueHmMmK y 75,0 % BUNaakis 3 oaHOYACcHUM BUSiBNEHHsM IgM Ta
IgG no Borrelia burgdorferi, a Takox noautusHumu 3a IgM 6e3 BusiBneHHs 1gG. CeporeratusHicTb 25,0 % XBOpUX CrpyynHAna
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 dopmu (94,6 %), 03HaKK 3ararnbHOIHTOKCUKALIMHOM CUHAPOMY BUpaXeHi cnabko Yv B3arari He BUSIBINEHI, NaTonorivHnX
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 Be3 3MiH hopMynu KpOBi, CNabko BUPaxeHi LUTONITUYHMIA CUHAPOM i rinepbinipybiHemis.

BucHoBku. OfepxaHi nig yac peTpocnekTMBHOMO aHanidy Bunagakis xsopobu Jlanma 3a 2015-2019 pp. pesynsratv ganum amory
BCTAHOBMTMW 3aKOHOMIPHOCTI €nifeMionoriyHuX, KNiHIYHWX | CEPONOTiYHMX 3MiH, L0 CMIPUYMHEHI LiiEt0 iHDEKLiE, B NaLieHTB y
3anopisbkiit 06nacTi: YiTka Ce30HHICTL XBOPOOU; NpK rocTpomMy nepebiry — NpeBantoBaHHs epUTEMHOI (hOpMM Ta Pi3Hi BapiaHTL
CeponoriyHoro Npodinto XBopuX; Npu TPUBaNOMy Ta XPOHIYHOMY — MOMIMOPCOHICTL KNIHIYHOT CUMNTOMATHKMW, CEPOMO3UTUBHICTb

y BCIX BUNaaKax, BUNaaKki eputemm 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 strictois 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 1091,
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 pymol/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.
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MeTta po60oT# — LNSIXOM OrnsAY 1 aHaniay Cy4acHUX HayKoBUX NiTepaTypHUX Axepen AOCMiANTW CBITOBWA AOCBIA | nornsaan Ha
npobnemy NaTonnacTUk1 NCUXIYHNX 3aXBOPIOBAHD.

Y cyyacHin nevxiaTpuyHii KNiHILi fkeperom natonnacTuYHOro BMMBY, LLO NEPEBaXae, BBaXaK0Tb €K30TeHHO-IHTOKCUKALNHI 1
€K30reHHO-opraHiyHi Bnnmeu. KniHiyHe HanoBHEHHS! NOHATTS NATONNACTUYHUX BNIMBIB OKPEMi aBTOPYM iCTOTHO PO3LLMPIOKTb, NO-
PYLLYHOYM MEXi TaKVX KMiHIYHX (DEHOMEHIB, SIk KOMOPOIAHICTb, TIO, TepaneBTUYHMIA NaToMopd03 TOLLO. BHacniaok Liboro pobnstb
MOMMKOBI BYCHOBKY LLOAO HASIBHOCTi MATOMMACTA4HOIO BNIMBY 0COBUCTICHMX, KNHIKO-aHAMHECTUYHIX, CoLjiarnbHO-Aemorpadiy-
HUX i KynbTypanbH1X 0cobNMBOCTEN Ha NMPOsiBU GiNbLUOCTI NCUXiYHKX | NoBeaiHKoBMX posnagis. OTxe, BiOyBaeTbCs HeOoLiNbHe
PO3LUMPEHHS Kona (haKTopiB, L0 NO3HAYAIOTLCS K (DAaKTOPU NATONNACTUYHOTO BIMBY, ane TakUMU HE €.

BucHoBku. [pobnema natonnacTyku NCUXiYHUX 3aXBOPIOBaHb — HAIMEHLL AOCHIMKEHNIA aCNEKT CyYaCHOI KIHIKM, @ HEeY3rOKeHICTb
abo i He[OpPeyHIiCTb 3aCTOCYBaHHS LbOTO MOHSTTS HE CMIPUSIE MOTO TOYHOMY OLiHIOBAHHIO. 3MiHW KIIHIYHWX NPOSIBIB NCUXIYHMX
3aXBOPHOBaHb, LU0 BUHWKAKOTb BHACTIZOK NAaTONNACTUYHUX BMWBIB, YTPYOHIOKTH HO30MOriYHY AiarHOCTUKY, NPU3BOASYM A0 Tepa-
NEeBTUYHOI PE3MCTEHTHOCTI, NOTiPLUEHHS MPOrHO3Y Ta CoLlianbHoi Ae3apanTalii nauieHTis. Lii hakTu nigkpecntolTh akTyanbHICTb
3AINCHEHHS KOMMMEKCHOrO JOCMMKEeHHS SABMLLA NATONNACTUKA NCUXIYHWNX 3aXBOPHOBaHbL/NATOMNOMYHMX 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.

BviB4eHHs 0cobnmBOCTEN NaTonnacTukii Mae BaIvMBe 3Ha-
YeHHs Ans MpochinaKTV KK, MPaBUIbHOMO Ta CBOEYACHONO Aia-
THOCTYBaHHS1, NPOrHO3y Ta MikyBaHHS MCUXiYHNX 3aXBOPIOBaHb
[1-3]. MoxsTTS NatonnacTiHoi MogmdikaLlii HUHI BU3HaYEHO
5K 3MiHy CEMIOTUYHOIT ((DEHOMEHHOIT) NIEHITYAK, CUHIPOMOIIO-
ri4HOI CTPYKTYpK Ta/abo piBHs eKCrpecii, xapakTepy nepebiry
3aXBOPOBaHHS Mifl BIMIMBOM MCUXOMAaTONOTii IHLLIOIO PEECTY,
He [JOCArae PiBHS CAMOCTIMHOMO 3aXBOPHOBaHHS [4].
3a3Haunmo, Lo AoTenep KIiHIYHE HANOBHEHHS MOHSATTS
naTonnacTUYHNX BMMBIB OKPEMi aBTOPW iCTOTHO PO3LLIK-
PIOKOTb, NMOPYLLYIOUYM MEXi TaKMX KMIHIYHUX PeHOMEHIB, SIK
KOMOpBIAHICTb, TNO, TepaneBTUYHUI NAaTOMOPEO3 TOLLIO.

MeTta po6otu

LLinsixom ornagy 1 aHanidy CyqyacHux HaykoBuX niTepa-
TYPHUX [JKepen AOCMiAUTY CBITOBUI AOCBIL i NOMMsAan Ha
npoGremy naTonnacTuky NCUXiYHUX 3aXBOPHOBaHb.
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Y pesynbraTi pO3LUIMPEHHS KMiHIYHOrO HAMOBHEHHS
MOHATTS NaTonnacTku Aeski aBTopy poBbnsiTb BMCHOBOK
LLOAO HAsIBHOCTi MAaTOMNacTUYHOTO BMAMBY OCOBUCTICHMX
XapakTepuUCTUK Ha NpOosiBU BinbLIOCTi NCUXIYHKX, NOBE-
JIHKOBWX | COMaTUYHMX 3aXBOPIOBaHb, @ TAKOX 3HAYHOI
iMOBIPHOCTi NaTONNaCcTU4YHOTO BNAMBY NCUXOAKTUBHIX pe-
YOBWH Ha NPOSIBY NCUXIYHOTO PO3Naay, SIk-0T «MPOBOKYBATH,
nonerwlyBaTu, BU3Ha4aT1y» 34INCHEHHS KPUMiHAmNbHOTO
3MOYNHY LM KOHTUHTEHTOM [5—7]. [MpunycTunu HasBHICTb
naTonnacTMYHOMo BMMBY pPo3nagiB 0cobucTocTi (Lo xa-
paKTEPU3YHOTLCS BUCOKVM PIBHEM HEBPOTW3MY Ta HU3bKUM
PiBHEM CyMITIHHOCTi) Ha KOTHITUBHI MOPYLLUEHHS! B MOXMITOMY
Billi Ta KniHiYHi NposiBK XBOPOOM Anblireimepa BHaCMigoK
MiABALLEHOT CXUIBHOCTI LbOr0 KOHTUHIEHTY A0 PO3BUTKY
acenTNYHOro 3ananeHHs [6,7].

Zhang A. et al. Ha3nBalOTb BNAMB OCBITHIX 3axX0AiB Ha
[enpecuBHi NPOSIBM B OHKOMOMYHMX XBOPWX «naTonnac-
TU4HUMY [3]. OYeBMAaHO, LLO Le NPOTUPIYUTL KMiHIYHOMY
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HaNOBHEHHIO MOHSTTA naTonnacTuyHoro BnamBy. Kpim
TOro, Cnif BiJOKPEMMIOBATU MOHATTSA MATONNAACTUYHOCTI
(pathoplasticity), siky BU3Ha4at0Tb LLLOAO OKPEMUX KITIHIYHMX
BUNaAKiB K MynbTUIHANBHICTb HACMIAKY NPV €TONOTIYHIN
CXOXOCTi (PaKTOPIB BUHUKHEHHS! (MOYaTKy) 3aXBOPHOBAHHS
[8]. Oxpemi pocnigHuky pobnsiTe cnpobu BBECTU MOHATTA
MaTonnIacTU4YHOrO TPUrepa, B POTTi IKOTO BUBYAIOTb XXUTTEBY
nogito (HApPOMKEHHS AWUTUHM) Y XKIHOK, Y KOTPUX diarHoc-
TOBaHWii BinonsapHuii adpekTUBHWIA posnag, sk dakTop
aTUnoBOCTI KNIHIYHOI KapTUHW MaHiakanbHOro enisogy B
nicnsinonorosomy nepiogi [9,10]. MNMpote gosegeHo, LWo
MCMXONAaTornoriYHi 0cobnNMBOCTI NICNANONOrOBMX AENPECIN
TaKOX BM3HAYaKTLCS BiAMIHHOCTSIMI MaToreHesy, siki aB-
TOPY OTOTOXHIOKTb i3 MaTonnacTM4HUMK hakTopamm. Tak,
3anekHo Bif BHECKY €HOOTEHHOTO, NCUXOreHHOro 1 eHAo-
COMAaTOEHLOKPUHHOTO hakTopiB HOPMYIOTLCS EHLOOMEHHI,
€HAOPeaKTHBHI, EHA0COMATOEHAOKPUHHI (3 KMiHIYHUMK
03HaKaMW HEMPOEHOOKPUHHOTO CUHAPOMY) TUMK MicAsNo-
OroBUX AeNPeciit. Tpurepom po3BMTKY MaHiakanbHuUX eni-
30£1iB y NiCsINonoroBoMy nepiogi y Xsopyx Ha inonsipHui
aeKTUBHMIN po3naj BBaxaroTb BTPaTy cHy [11].

HasBHiCTb y NauieHTiB i3 ncuxo3amm W30peHiYHOro
cnekTpa, athekTUBHUMU NOPYLIEHHSIMM Ta po3nafamu
0COBMCTOCTi MEBHX NaTEPHIB NOBEAiHKM, NOB'A3aHNX i3 Ha-
cunnsmM (i B poni arpecopa, i B pori )epTBy) OKpEMI aBTOpK
BM3HA4atoTb K (hakTOp NaToNNacTUYHOrO BNMBY Ha KITiHIKY
Ta nepebir 0OCHOBHOrO 3axBoproBaHHs/poanagy [12]. Mpu-
MycKatoTb, LLIO cCOMaT4Ha XBopoba 30aTHa NeBHUM YMHOM
BMZ03MIHIOBATY KMiHIYHY KAPTWHY NapaHOigHOI LLIM30pEHiIi,
Bigirpatoyn posb natonnacTuyHoro gaktopa. BignosigHo,
[0 BUCOKUX MOKa3HMKIB MOLUIMPEHOCTI LLIM30CPEHii, KOMOp-
6igHOI 3 XPOHIYHMMM COMATUYHUMM 3aXBOPIOBAHHAMM, B
aBTOPIB MOCTAE NUTAHHS NPO Te, KX NCUXONATOMNOrYHUX
ocobnnBocTeit HabyBae OCTaHHs B Takvx Bunagkax [13].

BusHayaloTb HasiBHICTb NaTonnacTU4YHWUX BMNMBIB
(D0 sIKMX, KpiM HEPOBIoNOriYHMX HacniaKiB ronogyBaHHs,
aBTOP Knacudikye i KynsTypanbHi 0cobnmMBOCTi CTaBNEHHS
[0 OXMPIHHS) HA KOMOPGIAHI CTaHW NOrPaHUYHOTO Po3nagy
0COoBKCTOCTI Ta NOPYLLIEHb Xap4OBOi NOBEAHKM [14].

OTxe, BinbyBa€eTbCS HELOLNbHE PO3LUIMPEHHS Kona
hakTopiB, LLO BNU3HaYaTb SK PaKTOPK NATONMNAaCTU4HOMO
BMMMBY, ane TakvMu He €.

Y cyyacHin nevxiaTpyyHi KniHiLi Axepenom naronnac-
TUYHOTO BNMMBY, LLIO NEPEBAXAE, € EK30rEHHO-IHTOKCYKaLif-
Hi 1 €K30reHHO-0prariyHi BNnvBeK. Yci BapiaHTu B3aeMOin
3a y4acTHo NaTororii ek30reHHO-IHTOKCYKaLLIiHOTO pericTpy
B NCYXiaTPUYHIN KNiHiLi cnig BU3Ha4aTh 4O Mogycy He Ko-
Mop0igHOCTI, @ NaToNNacTUYHOI (rp. TTABOG — CTPaXAaHHS,
6inb, xBopoba + n TTAQOTIKI) — CTBOPEHHSI, POPMYBaHHS)
mogudikawii. Y KniHivHIA npakTvui Len mMogyc — 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-IHTOKCUKALLIiHOMO
pericTpiB (BNAMB OCTaHHLOrO Ha CEMIOTUKY [eK30reHHo-]
OpraHiYHOro PEricTpy Hacmpaedi 0OMEXYETHCS CUHEPTIUHOKO
arpasauieto) (B. B. YyryHos, 2015). Tak, nepcucteHTHe
HemposananeHHs (persistent neuroinflammation) geski
BYEHI BU3HAYAIOTb SK BaXIMBUIA NATONNACTUYHWIA hakTop
AWUTSYOTO ayTU3MY, OCKINbKM Mae iCTOTHWN BNAWB Ha NOBe-
LiHKy [15], xo4a, iMOBIpHO, Hepo3ananeHHs € NuLLe OgHIE
3 MOXIMBYX MTAHOK NATOreHe3y.
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3asHaunMmo, WO y MOBCAKAEHHIN KMiHIYHIA npakTuui
naTonsacTUYHi BMSIMBM HanyacTille € Hacnigkamu akTus-
HUX i LIBMOKMX EK3O0reHil, a came iHTOKCUKaLi pisHUMM
MCUXOTPOMHUMM PEYOBUHAMU MPU MOTOYHUX EHOOTEHHUX
npouecax. HebeaneyHa npakTuka, 6rmsbka 40 CoLioreHHOT
AeTepMiHaLii, — NPUIMaHHs NCUXOTPOMHUX Npenaparis,
nosniHapKoTW3aLlis, Wo Aocsrae enigeMivyHnx Mex, npuaso-
AnTb 0o moaudbikauii aebroTie | MaHidhecTiB 6araTbox Ghopm
ncuxonatonorii (nepeayciMm eHOOoreHHO-MPOLeCyarnbHMX).
BHacnigok natonnacTu4Horo BBy NCUXOAKTUBHIX peYo-
BWH BiOyBa€eTbCS «eK30reHHa konopawlis» KniHiku, a oTxe
3aMiLLiEHHs! OHMX Pi3HOBMAIB NCUXIYHOT HE-HOPMM iHLUMMM,
[eLLo noreriieHnMy Yepes 3po3yMinicTb | HaBiTb O4eBUa-
HICTb MOAiN, WO iX BU3HAYaOTb, ane € MOLIMPEHILLMMK,
TaKvuMW, LLO YaCTiLle NOBEPTAKOTLCS, i 3ararioM CTIKILLMMU.

He noB’a3aHi 3 aguKLissM1M MacuBHI YLIKOMKEHHS €K~
30reHHO-IHTOKCUKALIIHOTO PericTpy MCUXOTUYHOMO PiBHS
3a3Bnyail € Ginbl MacMBHUMK Ta pyMHiBHUMKU. Pa3om i3
TM BOHW MMHYLLI, HEYACTO JOCArakTb PIBHS CAMOCTIHO-
ro MCUXiYHOrO 3aXBOPIOBAHHS, L0 NOTpebye nikyBaHHs B
ncuxiatpuyHomy crauioHapi [4]. Tak, BoBeAeHO 3Ha4eHHs
CTYNEHs TAXXKOCTI YepenHO-MO3KOBOI TpaBMK K dhakTopa
naTonnacTuyHoi MoaudikaLii nocTTpaBMaTu4HOro CTpe-
COBOrO po3nagy Ta iCTOTHY iMOBIPHICTb NOTMMHAHHS Yepes
MEBHMI YaC KMiHIKW NCYXOreHHOro 3aXBOPIOBAHHS NPOsiBaMU
OPraHiYHoro ypaxeHHs rofloBHOro Mo3ky. LieHTpanbHe
MicLe Y BYEHHI NPO NCWXiYHi po3nagm BHACMIAOK BNAMBY
6010BMX (HaKTOPIB HaNEeXWTb BUBYEHHIO OCOBNMBOCTEN
maTonnacTuku ncyuxonatonorii [16].

Y KOHTeKCTi naTonnacTuyHoi MogudikaLii eHaoreHin
MCMXONAaTONOrist eK30reHHO-IHTOKCUKALIIMHOMO pericTpy,
MnoB’s3aHa 3 XiMIYHOKO 3anexHICTIo, MOXe HaBeAeHa Tak:

— CUHAPOMW AKICHOI 3MiHU CBIGOMOCTI (nepeaycim
Jenipin): rocTpuiA eK30reHHUIA NCKUX03 i3 MCUXOMOTOPHNUM
30YIKEHHSIM, WO MAE CKMafHi TemnoparnbHi 38's3ku 3
€HOOreHHMMM MpoLiecamm, Hacamneper, Wr3ogPeHIYHNM
(Bin «ankoronbHMX AebioTIB LWM3odpeHii» 3a B. A. lnspos-
CbKVM [0 TaK 3BaHOI «Lun3odpenii Graeter» y ii Bysbkomy
PO3YMiHHi SIK «LLIM30CPPEHIi 3 NepeHeceHnM Aenipiemy);

— CMHAPOMY PO3NagliB CNPUAHSATTS («ramtoLmMHO3N» ), Lo
[iarHOCTVKO-KOHKYPEHTHO MOB’3aHi 3 eHAOreHHMM NpoLle-
camyt: 30e6inbLIOro XPoHiYHWUIA BepbanbHUiA ankorosnbHNiA
ranoLmMHO3, PiaKo — ankoroNbHWIA OHEPOIL;

— (DEKTVBHO-MasiYHi CUHAPOMM («MapaHoigmny);

— [enpecuBHWU CUHAPOM Y BCbOMY Pi3HOMAHITTI
aeKTBHMX Ta atPEKTOreHHUX apaHXyBaHb, LU0 Mackye
cneuudivHy NpouecyarbHy eMOLiHy AediluTapHiCTb;

— MCUXOOPraHiYHNI CUHAPOM (HEpIAKO 3 NEPEXOoM Y
[EeMeHLi0), y KMiHIYHOMY acreKTi NpurHidYye npoLecyansHy
CeMIOTVKy, B AiarHOCTMYHOMY — MackKye i;

— MaTonepCOHONOriYHI TpaHctopmaLlii («HapkoMaHiy-
HWUA 0edekT 0CcoBUCTOCTI»), L0 BUSIBMSIETLCS «NCHXONa-
TM3aUi€eto» KNiHIYHOI KapTUHM OCHOBHOTO 3aXBOPIOBAHHS
(NpoLecy), BHACMiZOK NCUXOEMOLHOI Ta MOTVBALLiAHO-MO-
BeMiHKOBOI «aKTUBaLii;

— naronoris aheKTUBHOI Ta KOHATUBHOI cchep, LLO,
BMacHe i CTBOPOE OCHOBY aAMKLil, Mae NoniBaneHTHi (aro-
HICTV4YHO-aHTarOHICTIYHI) 3B'A3KW 3 EHAOTEHHUM NMPOLIECOM.

[aTonnacTUyHWiA BNMKUB NCUXOAKTUBHUX PEYOBMH,
BXMBaHHS SKUX € HanbinbL nowumpeHum (kaHabioigis),
Ha KniHiKy LUM30(PEHIYHOMO MPOLIECY XapaKTepuayeTbCs
KMiHIKO-CUXONaToNoriYHNMK (BUPaXeHicTb NPOAYKTUBHOI
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CUMMTOMATMKI, NCUXONaToNoAioHi 3MiHM 0cobucToCTi), Kni-
HiKO-AMHaMiIYHUMK (paHHil febtoT, reboigHa cuMnTomaTtuka
Ha JoMaHipecTHOMY eTani, MeHLla TPUBaniCTb PeMICii,
BUPaAXeHa NPOrpeaieHTHICTb, TepaneBTUYHA PE3NUCTEHT-
HICTb) | NncvxopiarHocTu4HMMK ocobnmeocTamu. Lle Tpeba
BPaXOByBaTW Nif 4ac NikyBanbHo-peabinitaLinHux 3axomis
Y LbOrO KOHTUHTEHTY XxBopux [17].

3 yacom 3a HEMpPOTOKCUYHUMMU, AHriOMaTUYHUMM,
iLUeMiYHMMK, IHBOMIOLINHUMK, LepebpoTpaBMaTuyHuM
MeXaHi3amMamm B iXHiX CTOXaCTUYHWUX KOHCTensuisx dop-
MYBaHHS! NCUXOOPraHiYHOro CUHAPOMY iHAKTUBYE MOAYC
natonnacTu4Hoi MoaudikaLii 40 CTyneHs (piBHS) GOHY.

Pesynbraty, WO oTpUManu, KOpenwTb i3 AaHUMK
BiTYM3HAHMX [1,2] Ta iHO3eMHMX gocnigHukie [9,14] i
cBigYaTb, L0 MUTaHHS NaTONNACTVKW NCUXIYHUX 3aXBOPIO-
BaHb — HaiMEHLU JOCMIMKEHNA acnekT Cy4acHoi KMiHiku.
HeysromxeHicTb abo 11 HeOPEYHICTb 3aCTOCYBaHHS LibOro
MOHATTS HE CMPUSIE NOr0 TOYHOMY OLIHKOBaHHIHO.

BucHoBKH

1. 3MiHM KNiHIYHMX NPOSIBIB NCUXIYHMX 3aXBOPHOBaHb,
AKi BUHMKAKOTb BHACMIAOK NATOMMACTUYHUX BMJIMBIB,
YTPYOHIOIOTb HO30J10MYHY AiarHOCTUMKY, LU0 CynpOBOMXKY-
€TbCS MominparmMasieto Ta NoMUIIKamn B TepaneBTUYHUX
nigxogax Ta HamvacTille Mpu3BOAMTb [0 TepaneBTUYHOI
pesnCTEeHTHOCTI. BHacnigoK Taknx MoOMMOK NOTipLLYIOTLCS
MPOrHO3 i pesyniTat NikyBaHHs, peabinitavii, nocunioeTscs
couianbHa AesafanTauisi, BU3Ha4aloTb iICTOTHE SHIDKEHHS!
AKOCTI XWUTTS NavieHTa, NigBULLEHHS pU3KKY NPOSiBIB ayTo-
[ECTPYKTVUBHOI Ta CyilnaanbHOT NOBEAIHKA.

2. KomnnekcHe OoCnimKeHHa siBULLA NaTonnacTuku
MCUXIYHMX 3aXBOPIOBAHL/MATONOMYHNX CTaHIB PO3LIMPUTD
TEOPETUYHI YSBNEHHS 04O OCOBNMBOCTEl CTaTWku Ta
AVHaMikv KTiHiYHWX nposBiB. Pesynbratu GyayTb BUKOpU-
CTaHi nig Yac AndepeHLiHOI AiarHOCTUKN, BUSHAYEHHS
HEeobXiaHMX ncuxogapMakonoriyHux, ncuxoTepanesThy-
HWX | peabiniTaLiiHuX yTpyYaHb ANns NpoTUAii coLianbHin
AesaganTauii nauieHtis. OTxe, nogibHi AoCNimKEHHs He
BTPaYalTh aKTyanbHOCTI.
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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. PasHaTtoBcbKa, 0. B. MupoHuyk, O. C. LLlanbmin, A. B. ®epopeup, 0. A. CBitavLbKa

MeTa po60Tu — Ha NpuKNagi KNiHIYHUX BUNaakiB NpoaHaniaysaty nepebir MynstupencteHTHoro Ty6epkynso3y (MP TB) y BIfl-iH-
hikoBaHuX 0Cib 3anexHo Big novatky giarHoctuku COVID-19.

Marepianu Ta meToau. HaBeaeHo 3 KniHiuHi Bunagky BnacHoro cnoctepexenHs nepebiry MP TB y BIfl-iHdikoBaHmWx ocib 3anexHo
BiA novarky giarHoctuk COVID-19. Yci nauieHTv nepebyBanu Ha nikyBaHHi y BiaaineHHi nereHeBoro Ty6epkynbo3y Ne 2 kniiyHot
6a3n kacdbeppu cuiatpii i nynsmoronorii 3AMY KomyHanbHOro HekoMepLiiHOro nignpuemcTea «3anopidbkuii perioHanbHUi
pTM3ioNyNBMOHONOTIYHWIA KIIHIYHMIA NiKyBaNbHO-AiarHOCTUYHWIA LIEHTP» 3anopisbkoi obnacHoi pagw.

Pesynkratu. Y kniHivHomy Bunagky 1y BlJT-iHdikoBaHoi nauieHTkm MP Tb Busisunu nicns nepeHeceqoro COVID-19. TMicns nerkoro
Ta nponikoeaHoro COVID-19, HaBiTb Ha Tni TSXKKOT IMyHOCYNpECi, ane Npy CBOEYacHOMY NMpU3HAYeHHi aHTUMikobakTepianbHOT
Tepanii (AMBT) Ta aHTupeTposipycHoi Tepanii (APT), y naujentkn MP TB maB cnpusitnneuin nepebir i3 NO3UTUBHOK AUHAMIKOH.
Y kniiuHomy Bunaaky 2 y Blfl-iHcbikosaHoro naujenta MP Tb giarHocTyBanu ogHouacHo 3 COVID-19. Ha BigmiHy Big kniHiuHoro
BUNagky 1, y nauieHta giarHocTyBanu TsHKYMA npoLec, sk noTpebyBaB TPUBAMILIOrO NikyBaHHS!, sike, BTiM, Oyno eekTus-
HUM. Y KkniHiyHoMy Bunaaky 3 y BlJl-iHdikoeaHoro nauienta COVID-19 BusBneHo vepes 5 micsauis nikyBaHHs MP Tb, Ha ubomy
i 3'sBunocs bakTepiesuainenHs. Micns npusHadeHHs signosigHoro nikyBaHHs COVID-19 Ha tni AMBT Ta APT cnocTtepiranu
MO3WUTVUBHY AMHAMIKY 3 MPUNUHEHHAM BakTepioBuaiNeHHs. Yci 3 navieHTy 3aBepLumnm Kypcu aHTumikobakTepiansHoi Tepanii MP
TB, pe3ynbrar — ofyaHHs.

BucHoBkuM. HesanexHo Big Tpueanocti BIfT-iHdekwii Ha Tni Tsbxkoi imyHocynpecii (<200 knitui CD4-nimdouuTie) Ta Big novatky
giarHocTuk COVID-19 (go, nig yac abo nicns aiarHoctvku MP Tb) Ha Tni ceoedacHux Tepanin MP TB, BIJl-iHdekuiji Ta COVID-19
MOXHa JOCAITU MO3UTUBHIX PE3YNbTaTiB 3i 30ePEKEHHSM 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-
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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
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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 arisk 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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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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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.

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 pymol/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 mmolll.

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/l, 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!, 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.

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

Haaifiwaa ao peaakuii / Received: 01.04.2022
Micas poonpauroBaHHs / Revised: 28.04.2022
MpuitHaTo Ao ApyKy / Accepted: 06.05.2022

Information about authors:

Raznatovska O. M., MD, PhD, DSc, Professor, Head of

the Department of Phthisiology and Pulmonology, Zaporizhzhia
State Medical University, Ukraine.

ORCID ID: 0000-0003-2252-9063

Myronchuk Yu. V., MD, Assistant of the Department of Phthisiology
and Pulmonology, Zaporizhzhia State Medical University, Ukraine.
ORCID ID: 0000-0002-4608-2991

Shalmin 0. S., MD, PhD, DSc, Professor of the Department

of Phthisiology and Pulmonology, Zaporizhzhia State Medical
University, Ukraine.

ORCID ID: 0000-0002-1727-0408

Fedorets A. V., MD, Assistant of the Department of Phthisiology
and Pulmonology, Zaporizhzhia State Medical University, Ukraine.
ORCID ID: 0000-0003-0994-5265

Svitlytska O. A., MD, PhD, Assistant of the Department of
Phthisiology and Pulmonology, Zaporizhzhia State Medical
University, Ukraine.

ORCID ID: 0000-0003-4987-8458

BipomocrTi npo aBTOpiB:

PasHatoBcbka O. M., A-p Mea. Hayk, npodecop, 3aB. kad.
dTH3iaTpii i NyAbMOHOAOTT, 3aN0oPi3bKMI AEPXKaBHUIA MEAUYHWI
yHiBepcuTeT, YkpaiHa.

MupoHuyk 0. B., acucteHT kad. ¢ptusiatpii Ta myAsMOHOAOTIT,
3anopisbkiit AepxxaBHUI MEAUUYHUIA YHIBEPCHTET,

YkpaiHa.

Wanbmin O. C., A-p Mea. Hayk, npodecop, 3aB. Kad. Gpruiatpii i
NYABMOHOAOTTT, 3aMOopi3bKMiA ApPXaBHUIA MEANYHWI YHIBEPCHTET,
YkpaiHa.

®epopelp A. B., acucTeHT kad. GpTusiatpii Ta NyAbMOHOAOTI,
3anopisbkuit AepXXaBHWI MEAUYHUIA YHIBEPCUTET,

YkpaiHa.

Caitavubka O. A., KaHA. MEA. HayK, acUCTEHT kad. dTuaiatpii
Ta NyAbMOHOAOTT, 3an0opi3bKnii AePXaBHUIA MEAUYHUI
yHiBepcuTeT, YkpaiHa.

References

[1] Hryshchuk, L. A., Gzhesik, K., Wolf, S. B., Alexo, O. M., & Sanu-
kevych, T. H. (2021). Epidemiolohiia tuberkulozu v period pandemii
COVID-19 [Epidemiology of tuberculosis during the COVID-19
pandemic]. Infektsiini khvoroby, (1), 4-12. [in Ukrainian]. https:/doi.
0rg/10.11603/1681-2727.2021.1.11946

[2] Todoriko L. D., Ostrovskyi M. M., Semianiv, I. O., & Shevchenko, O. S.
(2020). Osoblyvosti perebihu tuberkulozu v umovakh pandemii
COVID-19 [Features of tuberculosis in a COVID-19 pandemic]. Tu-
berkuloz, lehenevi khvoroby, VIL-infektsiia, (4), 52-63. [in Ukrainian].
http:/doi.org/10.30978/TB2020-4-52.

[3] Tadolini, M., Codecasa, L. R., Garcia-Garcia, J. M., Blanc, F. X,,
Borisov, S., Alffenaar, J. W., Andréjak, C., Bachez, P., Bart, P. A., Bel-
ilovski, E., Cardoso-Landivar, J., Centis, R., D'Ambrosio, L., Luiza De
Souza-Galvao, M., Dominguez-Castellano, A., Dourmane, S., Fréchet
Jachym, M., Froissart, A., Giacomet, V., Goletti, D., ... Migliori, G. B.
(2020). Active tuberculosis, sequelae and COVID-19 co-infection: first
cohort of 49 cases. The European respiratory journal, 56(1), 2001398.
https://doi.org/10.1183/13993003.01398-2020

[4] Togun, T., Kampmann, B., Stoker, N. G., & Lipman, M. (2020). Antic-
ipating the impact of the COVID-19 pandemic on TB patients and TB
control programmes. Annals of clinical microbiology and antimicrobials,

19(1), 21. https:/doi.org/10.1186/s12941-020-00363-1

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

18]

6]

Y

18]

19

[10]

(1]

[12]

Gao, Y., Liu, M., Chen, Y., Shi, S., Geng, J., & Tian, J. (2021). Asso-
ciation between tuberculosis and COVID-19 severity and mortality: A
rapid systematic review and meta-analysis. Journal of medical virology,
93(1), 194-196. https://doi.org/10.1002/jmv.26311

Koupaei, M., Naimi, A., Moafi, N., Mohammadi, P., Tabatabaei, F. S.,
Ghazizadeh, S., Heidary, M., & Khoshnood, S. (2021). Clinical Chara-
cteristics, Diagnosis, Treatment, and Mortality Rate of TB/COVID-19
Coinfectetd Patients: A Systematic Review. Frontiers in medicine, 8,
740593. https://doi.org/10.3389/fmed.2021.740593

Gil, S., Akalin Karaca, E. S., Ozgiin Niksarlioglu, E. Y., Cinarka, H.,
& Uysal, M. A. (2022). Coexistence of tuberculosis and COVID-19
pneumonia: A presentation of 16 patients from Turkey with their clinical
features. Tiiberkiloz ve COVID-19 pnémonisi birlikteligi: Tirkiye'den
16 hastanin klinik 6zellikleri ile sunumu. Tuberkuloz ve toraks, 70(1),
8-14. https://doi.org/10.5578/tt.20229902

Pathak, L., Gayan, S., Pal, B., Talukdar, J., Bhuyan, S., Sandhya, S.,
Yeger, H., Baishya, D., & Das, B. (2021). Coronavirus Activates an
Altruistic Stem Cell-Mediated Defense Mechanism that Reactivates
Dormant Tuberculosis: Implications in Coronavirus Disease 2019
Pandemic. The American journal of pathology, 191(7), 1255-1268.
https://doi.org/10.1016/j.ajpath.2021.03.011

Song, W. M., Zhao, J. Y., Zhang, Q. Y., Liu, S. Q., Zhu, X. H.,An, Q. Q.,
Xu, T.T, Li,S.J., Liu, J. Y., Tao,N. N., Liu, Y., Li, Y. F., & Li, H. C. (2021).
COVID-19 and Tuberculosis Coinfection: An Overview of Case Reports/
Case Series and Meta-Analysis. Frontiers in medicine, 8, 657006.
https://doi.org/10.3389/fmed.2021.657006

Tamuzi, J. L., Ayele, B. T., Shumba, C. S., Adetokunboh, O. O., Uwima-
na-Nicol, J., Haile, Z. T., Inugu, J., & Nyasulu, P. S. (2020). Implications
of COVID-19 in high burden countries for HIV/TB: A systematic review of
evidence. BMC infectious diseases, 20(1), 744. https://doi.org/10.1186/
$12879-020-05450-4

Visca, D., Ong, C., Tiberi, S., Centis, R., D’Ambrosio, L., Chen, B., Muel-
ler, J., Mueller, P., Duarte, R., Dalcolmo, M., Sotgiu, G., Migliori, G. B.,
& Goletti, D. (2021). Tuberculosis and COVID-19 interaction: A review
of biological, clinical and public health effects. Pulmonology, 27(2),
151-165. https://doi.org/10.1016/j.pulmoe.2020.12.012
Crisan-Dabija, R., Grigorescu, C., Pavel, C. A., Artene, B., Popa, I. V.,
Cernomaz, A., & Burlacu, A. (2020). Tuberculosis and COVID-19:
Lessons from the Past Viral Outbreaks and Possible Future Out-
comes. Canadian respiratory journal, 2020, 1401053. https://doi.
0rg/10.1155/2020/1401053

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


https://orcid.org/0000-0003-2252-9063
https://orcid.org/0000-0002-4608-2991
https://orcid.org/0000-0002-1727-0408
https://orcid.org/0000-0003-0994-5265
https://orcid.org/0000-0003-4987-8458
https://doi.org/10.11603/1681-2727.2021.1.11946
https://doi.org/10.11603/1681-2727.2021.1.11946
http://doi.org/10.30978/TB2020-4-52.
https://doi.org/10.1183/13993003.01398-2020
https://doi.org/10.1186/s12941-020-00363-1
https://doi.org/10.1002/jmv.26311
https://doi.org/10.3389/fmed.2021.740593
https://doi.org/10.5578/tt.20229902
https://doi.org/10.1016/j.ajpath.2021.03.011
https://doi.org/10.3389/fmed.2021.657006
https://doi.org/10.1186/s12879-020-05450-4
https://doi.org/10.1186/s12879-020-05450-4
https://doi.org/10.1016/j.pulmoe.2020.12.012
https://doi.org/10.1155/2020/1401053
https://doi.org/10.1155/2020/1401053

YAK 616.37-002-02:616.153.915-008.61]-053.2
DOI: 10.14739/2310-1210.2022.4.247189

FocTpuu rinepAiniaeMiuHUW NAHKPEATUT Y AUTAUYOMY Billi:
ocobauBocTi nepebiry Ta onuc KAiHiUHOro BUNaaKy

KAIHIYHMM BMNAAOK

l. C. Aem6puKD*1AEF 0, 0. Linwopa @862, 0, B. XXuaak@15¢, 0, B. Aytuyk(©18C,

M. 3. Byak®<®, T, M. Ayruak®*¢2, 1. U. Kpaciscbkui©2860

!|BaHO-DpaHKiBCbKMI HALLIOHAABHUIA MEAMUHUIA YHIBepcuTeT, Ykpaita, 2KHI «BaHo-OpaHKiBecbka 0bAacHa AuTAYa AikapHst IBaHO-®paHKIBCbKOT

obAacHoi paan», YkpaiHa

A - KOHUENLiA Ta AU3aiH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTalisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

3a pesynsratamu aHanisy haxoBoi nitepaTypu Ta Onucy KniHiYHOro BUNaaKy HaBEAEHO BiZOMOCTI LLOA0 YacToTh, 0cobnmBocTel
KMiHiKW, AiarHOCTUKM Ta NiKyBaHHS rOCTPOro rinepninigeMiyHoro naHkpeaTuty B AiTen.

MeTa po60oTH — BCTaHOBWTYW YacToTy, 0COBNMBOCTI Nepebiry rocTporo rinepniniaemivyHoro naHKpeaTuTy B AMTSHOMY BiLli Ha NiAcTaBi
MOPIBHAMLHOIO aHani3y BiOMOCTEN HAayKOBOI NiTepaTypu Ta OMMCy BUMaAKy rocTporo rinepiniiemivyHoro NaHKpeaTuTy.

Marepianu Ta Mmetoaum. 3giicHunu aHanis BigomocTen (haxoBoi nitepatypw, LU0 NpeacTaBneHa B noLuykosux cuctemax PubMed i
Google Scholar, 3a octarHi 10 pokiB. Y npoLieci A0CTimKeHHs OLiH1IM 0cobnmMBOCTi 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
MOPOXHWHK, @ TAKOXK NPU3HAYMIN MEANKAMEHTO3HE TiKyBaHHS.

PesynbraTty. [liarHOCTUKY 3aXBOPHOBAHHS 3LIMCHWMM, IPYHTYHOUMCE HA pe3ynbratax BUBYEHHS aHAMHECTUYHMX, KMiHIYHKX,
nabopaTopHMX Ta yrbTPa3BykOBUX O3HaK. Y Minigorpami AUTUHU BUSHAYMUIN MIABULLEHHS PIBHS XONECTEPWHY Ta TPUIMiLEepUAiB,
3HKEHHS! PIBHA NiNONPOTEiAiB BUCOKOT LWinbHOCTi. Ha Y3[ opraHiB YepeBHOI MOPOXHUHM BUSIBUNY 3MiHU 3 GOKY MigLLmyHKOBOT
3ar03u: BOHa 3Ha4HO NOTOBLLIEHa, CTPYKTYpa HEOAHOPIAHA, EXOreHHICTb NapeHXiMM iICTOTHO NigBuLLEHa BHACMIAOK HAabpsKy, € He-
3HaYHa KinbKicTb BUNOTY. PekoMeHA0BaHO | BUKOHAHO NlanapockoniyHe ApeHyBaHHS CarbHUKOBOI CYMKV Ta YePEBHOT MOPOXHUHW.
3anopykoto BAanoro nikyBaHHs CcTano baratopasoBe TpuBare 3acTOCyBaHHS [e3iHTOKCKKALiHOI Ta rinoninigemivHoi Tepanii B
KomBiHaLii 3 KOpeKLjieto xap4yBaHHs! (0OMEXEHHS! KMPIB).

BucHoBku. [ocTpui rinepninigemivHuin naHkpeaTuT — OfHa 3 HaMEHLU BUBYEHUX i PiKICHUX naTonorin y aiten. Lie symosntoe

HEODXIAHICTb MOLUYKY Ta BNPOBAMKEHHS B KNiHIYHY NPAKTUKY anropuTMiB AiarHOCTVKW, NikyBaHHS L€l natonorii Ans cBOEYacHoi
Kopekuii 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 rOCTPOrO NAHKpeaTUTy MiCis BXMBAHHS
arnkoronto Ta xonenitiady, ii BuaBnstoTb y 7,0-38,0 % Bu-
nagkie [2,7,14,17,18].

#AK Bigomo, rinepninigeMist TiICHO NOB’si3aHa 3 PO3BUTKOM
TOCTPOro NaHKpeaTuTy, He3BaXatoun Ha CyrnepeynuBi AaHi
LLOA0 MOLUMPEHOCTI Heayr B AUTAYin nonynauii [2,11,14].

3a gaHnmK chaxiBuiB, 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
rinepninigemMiyHoro NaHkpeaTuTy B AUTAYOMY BiLli Hane-
XaTb CUCTEMHI 3aXBOPIOBAHHS CMOMyYHOI TKAHWHM, SK-OT
CUCTEMHUI YEPBOHWI BOBYaK, CUCTEMHI Backynith (LLleH-
nsnHa-TeHoxa Ta Kaacaki), xBopoba KpoHa, a Takox
rinepninonpoTeilemis, rineptpurniuepuaemis (pigkicHi
BUMAZKW); BNIUB Pi3HUX MIKIB | TOKCUHIB, SK-OT TiadnaHux
AiypeTukie, H, ricramiHoGnokaropis, €CTpOreHis Ta ax-
TUBIOTVKIB (BOKCALWMKNIH); IHCDEKLAHI YNHHUKK; aHoManii
PO3BMTKY NiALLMNYHKOBOI 3a51031; TpaBMa YePEBHOI NOPOX-
HUHK; reHeTUYHUI AedhekT ninonpoTeinninasu [7,10,13,14].

BigHocHo pigko rocTpuin rinepninigemMiyHnin naHkpea-
TUT BUHUKAE Ha I'PyHTi CMa[KOBO 3yMOBNEHNX NEPBUHHUX
rinepninigemin 1V Ta V tunis (3a ®penepukcorom, 1970)
[5,6,8,11]. B ocHOBI nepLuoro i3 Ha3BaHMX TWNIB rinepnini-
ZEeMin — rinepTpuriLepuaemis Ta niaBULLEHHS piBHS Nino-
npoTeiHiB H13bKOT WinbHocTi (MMHLL). Lien Tvn BBaxatoth
HaMOLIMPEHILLIMM, 1ior0 BUSBNAOTL Y 45 % Bunagkis.
[pyrun i3 HazBaHux TniB — V (BUpaxeHa rineptpurniLepu-
Zemis1), Lo XapaKTepu3yeTbCs NiABULLEHHSIM KOHLEHTpaLji
xinomikpois i JIMHLL,. Moro Hacrigkom Moxe ByTi TaxKuiA
nepebir rocTPoro NaHKpeaTuTy, MOXIMBUIA HABITb PO3BUTOK
naHKpeoHekpo3y [2,4,16].

[o natodisionoriyHnux MexaHiamiB rocTporo rinep-
ninigemiyHoro naHkpeatuty (M), wo 36irarTbesa 3
TakuMW B JOPOCHMX, Hanexartb rigponia Tpurniuepnais
Ta/abo XinoMmikpoHIB Mif BNAIMBOM NaHKpeaTUyHUX finas
i3 HAZIMLUKOBMM YTBOPEHHSIM BiNlbHUX KUPHUX KUCMOT;
BTOPUHHI 3ananbHi 3MiHW 3 60Ky NaHKpPeaTUYHOI TKaHWHK
1 ypaxeHHst MikpouupkynstopHoro pycna [1,5,8,13]. Lie
CMPUYUHSIE TOKCUYHWIA BNIIIUB BiNlbHAX KUCHEBWX paauka-
niB Ha MaHKpeaTuyHi aunHapHi KNiTuHW Ta kaninspu. B
pesynbTari Liboro Ha OCHOBI KaninsipuTiB MOXYTb BUHUKATK
Tpomb03, iWemis, aunaos Ta iHapKT naHKpeaTu4Hoi
TkaHuHu [5,6,8,16,17].

3a3HauMMo, LU0 acoLiioBaHWi i3 rinepniniaemiero nax-
KpeaTuT XapaKTepu3yeTbCs BapiabenbHICTHO KMiHIYHMX MPpo-
SIBIB | YaCTILLMM PO3BUTKOM MHOXMHHUX YCKIaaHEHb — Bif,
abcLecis i NCEBAOKMCT A0 CUMHAPOMY CUCTEMHOI 3ananbHOi
BiZNOBIAj. 3a3B1Yall TakM NAHKPEATUT CMIPUUMHSIE TSHKKNN
peunanBHUIA, XpoHiuHuiA nepebir [4,6,8,16,17].

3rigHO 3 MXHApPOAHWMM peKOMeHAaLisiMu, AdiarHo3
rocTporo rinepniniaeMiyHoro naHKpeaTuTy BU3HaYaloTb
Ha nigcTaBi TakMx KpUTEPIiB: roCTpuiA onepidyBanbHUM
6inb y nisomy nigpebep’i 3 ippapiaLlieto B AiNsHKY CrMHY;
BiZJHOCHO CTare nigBuLLEHHS piBHS CUPOBATKOBOI Ninasu Ta
amifnasn BTpUYi MOPIBHAHO 3 HOPMOID; XapaKTepHi 3MiHU 3
60Ky NifLLYHKOBOI 3211031 Ha COHOrpaMi Yy KOMIM OTEPHIN
Tomorpami [2,4,11,17]. 3-nomix exorpadiyHmnx CUMMTOMIB
TOCTPOrO MaHKpeaTuTy 3a3Biyal BUSBNAKTL 30iMbLUIEHHS
PO3MIipiB X0BYHOTO Mixypa 6e3 CynyTHiX 03HaK XoneniTiasy,
03HakwW HabpsIKy Ta reTeporeHHOCTi NapeHXiMu MiALLMYHKO-
BOi 3ano3un 6e3 aunarauii BipCyHroBOi NpOTOKM, NOMIpHE
HakonuyeHHs pignkn B flyrnacoBomy npoctopi [4,11,17].
MaHkpeaT!T Ha TNi rinepniniaemii xapakTepusyeTtbes,
SIK NPaBUNO, MiABULLEHHSIM PiBHS TpUrNiLepuaiB NoHag
1000 MMOnb/11, MOSIBOIO XiNTOMIKPOHIB Y CHPOBATL KPOBI HA
paHHin ctagii natonorii [2,4,6,11,13,15].
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3a HeobXigHOCTI YTOUHEHHS iarHo3y rocTporo Yu pe-
LMAMBY XPOHIYHOTO rinepninigemivyHoro naHKpeaTuTy cnig
3MIICHIOBATM MOCTINHWIA MOHITOPUHT PIBHS aminasu (ninaaw)
CPOBATKM KPOBI Ta CMPOBATKOBMX PIBHIB TPUIMILEPUAIB.
KoHUeHTpaLis OCTaHHIX y KPOBi LUBUAKO 3HUXYETHCA,
0co6MBO Ha TMi 3MEHLUEHHS! IHTEHCUBHOCTI 60M1bOBOIO
Hanagy [11].

Merta pobotu

BcraHoswuTW YacToTy, ocobnmeocTi nepebiry roctporo rinep-
ninigemivHOro NaHKpeaTuTy B AUTAYOMY Billi Ha NiacTaBi
MOpPIBHAMBHOMO aHaniay BiAOMOCTE HayKOBOI NiTepaTypu Ta
onucy BUNaZKy rocTporo rineprinigeMiyHoro naHkpeaTury.

Martepianu i MeToAU AOCAIAKEHHA

3pincHnnn aHania sigomocTen haxosoi Niteparypu, Lo
npencTaBneHa B nowwykoeux cuctemax PubMed Ta Google
Scholar, 3a octaHHi 10 pokis.

Y npoueci SOCNIMKEHHS OLHMMM 0COBNMBOCTI KIiHIY-
Horo nepebiry rocTporo rinepninigemivyHoOro NaHKpeaTuTy B
naujenta O. C., 2007 p. H., npoTeiHo- Ta ninigorpamy, 3miHu
Ha Y3[] opraHiB YepeBHOI NOPOXHUHW, XapaKTepHi Ans
LIbOro cHapomy. MaLlieHTOoBI 3anponoHyBanyi Ta 34iNCHUM
nanapockoniyHe ApeHyBaHHs! CanbHUKOBOI CYMKM, YepeB-
HOT MOPOXHWUHM, @ TaKOX MPU3HAYUIN MELMKAMEHTO3HE
niKyBaHHS.

Pe3yabTati

AHanisytoum BiZOMOCTi HayKOBOI NiTepaTypm 3a ocTaHHi 10
pokiB, Lo npeacTaeneHa B Google Scholar i PubMed, Briko-
pucToByBanu noLuykosi criosa hyperlipidemic pancreatitis,
children. Busisunu 2250 poboumx nocunaHb 3a Liet TEMOH.
BcTaHoBMnM NeBHy KoOpensLito MK CHCTEMATU30BaHUMM
HayKOBUMW JaHUMU 3 LIbOTO NMUTaHHSI Ta KIIHIYHOK CUMNTO-
MaTmKOI0, LLIO CMIOCTEPIrank y HaLoMy KIiHIYHOMY BUMafKy.

BTim, HasiBHMX HWHI BiOMOCTEl BCe LLie HeA0CTaTHbO,
abu 3pobuTK HaBiTb nonepeaHi BUCHOBKM LLoao nepebiry
TOCTPOrO MaHKPeATUTY B AUTSHOMY BiLli, OCKINbKM BUNaAKMA
LIbOro 3aXBOPHOBAHHS Y MPaKTMLi AUTAYOro 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 0BrnacHoi 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.

[Jiarxo3 cimeliHoi rinepninigemii V Tuny (3a ®penpukco-
HoMm) anTuHi BuctaeneHo B 2011 p. 8 HACI «Oxmarany.
3 aHamHe3y xBopobu Bigomo, o B 2016 p. Xmonumk npo-
ornepoBaHuUii i3 MpUBOZY rocTporo aneHauumty. Mg yac
rocnitanisauii B nawjeHTa npunycTunn HasiBHICTb rocTpoi
KMLLKOBOI HENPOXiAHOCT, ane 3rofjoM BCTAHOBIEHO JiarHo3
rOCTPOro rinepninigeMiyHoro naHkpeaTuTy.

3piicHunn nabopatopHe i iHCTpyMeHTanbHe obcTe-
XeHHs (mabn. 1-3).

Koarynorpama: MY - 14,7 ¢; NI - 74,8 %; MHB - 1,28;
ibpuHoreH — 5,32.
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KAIHIYHMM BMNAAOK

Tabnuus 1. 3aranbHui aHania KpoBi

RS I 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. bioxiMmiyHWiA aHania KpoB.i

[Data CeyoBuHa, | KpeatuHiH, |AcT,oa./n | AnT,oa/n | Aminasa, NAar, oa/n | N®, op./n 3ar. 6inipy6iH, | Mpsamui Ginipy6iH, | Mnioko3a kpoBi,
MMonb/n MMonb/n oa./n MMonb/n MMonb/n MMonb/n
6,7

11.09.2018 p. 35 95,0
16.09.2018p. 3,5 46,0 33 26 12,64 2,08 48
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-rmo6Gy- XonectepuH, | Tpurniuepuan, | JINBLL,
rin rno6yni, % rno6yniH, % niH, % niH, % MMonb/n MMmonb/ MMOnb/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 gaHumn Y3[] opraHiB 4YepeBHOI NOPOXHWUHM Bid
12.09.2018 p., nigwinyHKoBa 3ano3a Bidyani3yeTbCs Mo BCii
JOBXWHI, 3HA4YHO MOTOBLLEHA, CTPYKTypa HeofHopigHa 3
€x0(+) BKMKYEHHAMY; roniBka — 32 MM (Hopma — 12-21 mm),
Tino — 31 MM (Hopma — 7-14 mm), xicT — 29 Mm (Hopma
— 11-25 MMm); eXoreHHICTb NapeHxiMn iCTOTHO nigBuLLEHa
BHaCNiAOK HAbpsIKy, € He3HaYHa KinbKiCTb BUMOTY. Hupku:
ApiBHI exo(+) BKIOYEHHSI B 060X HUpKaXx. MNeTni KnuieyHn-
Ka CYTTEBO PO3LUMPEHI, 3 FETEPOreHHM BMICTOM Ta pi3Ko
ocnabneHo NepucTanbTUKO, CTIHKW NOTOBLLEHI; BU3HA-
YnnmW iHGINeTpaLito canbHuka. Mk NneTnaMu KULeYHuKa, no
dnaHkax, BidyanisyeTbCst MOMIpHa KinbKiCTb BiflbHOI pignHW.
MeseHTepianbHi nimgosysnn poamipom 9-11-13 mm. Y
Marnomy Ta3i BUSBWUIM 3HAYHY KiMbKIiCTb BiMbHOI PiavHY;
[iarHoOCTyBan BUPXKEHNA METEOPU3M KULLIEYHNKA.

PeHTreHorpadisi opraHiB YepeBHOi MOPOXHUHU Bif
12.09.2018 p. (EE[ — 1,8 M3B): NPOXIAHICTb LLMYHKOBO-KULLI-
KOBOTO TpaKTy 36epexeHa Ha BCiil JOBXMHI.

PexoMeH10BaHO BIKOHATU TaNapoCcKonivHe ApeHyBaH-
HS CanbHWKOBOI CYMKY 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 CYMKU/ Ta YEPEeBHOI MOPOXHWUHU, 3 SKOI B
BENUKiil KiNbKOCTi BUAiNsnacs rycra piguHa xoBTo-6inoro
konbopy. CTaH xnonus nicns onepaTMBHOIO JiKyBaHHS — 3
MO3WTUBHOK AMHAMIKOHO.

B ymoBax xipypriYHOro BigdinieHHs naLieHTa KOHCY b~
TyBaB racCTPOEHTEPONON, BCTAHOBIEHO AiarHO3 rocTporo
naHKkpeaTuTy (4ecTpykTuBHa opma) Sk yCKMagHEHHs
CnapaKoBoi TpurmiLepuaemii V tuny.

Mpu3Haumnm MeayrkaMeHTO3He NiKyBaHHS: iHAy3iiHy
[E3iHTOKCYKALlIiHY Tepanito, eKCumiM, TPeHTan, caHaocTa-
TUH, HEKCiyM, MPO3epuH, NatudiniH, KOHTpuKan, docda-
norenb, HO-LLNY, NasuKe, iHdynraH.

MauieHT Bunucanmin gogomy 26.09.2018 p. y 3ago-
BiNbHOMY CTaHi.

PekomeHn0BaHO NPOJOBXNTY MiKyBaHHS, NPU3HaYeHe
ractpoeHTeponorom (gieta Ne 5 i3 BUKMIOYEHHS rOCTPUX
cTpaB); Hekciym 20 Mr ABivi Ha fieHb (abo omenpason 20 mr

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

ABivi Ha feHb 3a 20 xB o ian) — 1 micaub; octantorens
1 naket Tpudi Ha aeHb nepep igowo — 10 gHiB. Tepanis
OCHOBHOTO 3aXBOPIOBAHHS (CMazkoBOi TpUrniLepuaemii):
Tpaikop — 145 mr/goby, HikoTMHOBA Kucnota — 1/2 TabneTku
Tpudi Ha AeHb, ypcodbarnbk — 250 Mr Ha Hiy, ecceHuiane — 1
kancyna Tpudi Ha feHb. Y AuHaMmili Ha ambynaTopHomMy
€eTani BU3HaYeHHs! aminasu KpoBi Ta XONeCTepUHy KOXHi 7
[HIB, CNOCTEPEXEHHS NesjiaTpa, racCTpoOeHTEponora, reHe-
THKa 32 MICLIEM NMPOXWBAHHS.

06roBopeHHA

[ocTpui i, 3okpema, rinepniniaeMivHUn NaHKpeaTuT — gia-
THOCTWYHA PIAKICTb Y NediaTPUYHIN NPpaKTUL, He3BaXarum
Ha 3aranbHy KinbKiCTb BUNAAKIB MaTonorii MiaLLnyHKOBOI
3ano3u B AiTen i NianiTkie, WO Mae TeHaeHLito a0 36inb-
weHHs [12,14,15]. Mpo ue ceigyaTh i BigOMOCTi haxoBoi
nitepatypu [2,4,12,13,16,17]. Akwo natoreHes i KniHiYHi
MpOSIBY rOCTPOrO NaHKPeaTuTy B AUTSYOMY Ta JOPOCTIOMY
BiLYi 30e0inbLLOro CX0Xi, TO €TIONOris iCTOTHO BiApi3HAETLCA
[2,4,6,8,14]. Tak, cepen NPWUYMH BU3HAYAOTb CUCTEMHI 3a-
XBOPIOBAHHS CMOMYYHOI TKAHWHM Ta BACKYNITU (CUCTEMHMIA
4epBOHWI BoBYaK, nypnypa LeHnsitHa-TeHoxa, xBopoba
KaBacaki), 3anarnbHi ypaxeHHs kuLLkiBHUKa (xsopoba Kpo-
Ha), NpUMaHHs MiKiB | XPOHIYHY iHTOKCHKaLito, IHdeKLii,
TpaBMW, OOCTPYKTUBHI 3aXBOPIOBaHHS BiniapHoro TpakTy,
cnagkosi unHHuky [7,10,12,15]. Tineptpurniuepnaemis Ta
XiNTOMIKPOHEMISt CTAKOTb MPUYMHOKD PO3BUTKY MaHKpeaTuTy
B 1-13 % Bunaakis [3,4,13,15].

OnucaHo NOOAMHOKI BUMAAKW roCTPOro NaHKpeaTuTy
B NianiTkiB i3 giabetnyHum ketoaumaosom [9]. ABTopu Bu-
SIBUMW 3B'A30K MiX LM YCKIaAHEHHSIM LIyKPOBOTO fiabeTy
Ta MigBMLLEHHSAM PiBHS aminasu/ninasu cupoBaTku KpoBi y
LwoHarmeHLwe 40 % nauieHTiB i3 rinepTpurniLepuaemieto
(>200 mr/n), y 38 % obcTexeHux i3 rinepaminasemieto Ta
19 % nigniTkis i3 rinepninasemieto. BctaHoBunu, WO nuwie B
opHiel AUTUHM 3 AiabETUYHM KETOALMA030M BUHMK FOCTPIA
MaHKPeaTuT, a piBeHb MaHKPEaTU4HNX (hePMEHTIB Y CHpo-
BaTLji KPOBI 3anMLLaBCs BUCOKUM YNpogoBx 12—24 roguH
Bif, noyaTky NnikyBaHHs fiabeTMYHOro KeToaumao3y. ABTopu
He BBaXatoTb BinbLL 3arpo3nnenM nepebir 3axXBoptoBaHHs
B AiTEN i3 KETOAUMA030M Ha Tni rinepTpurniuepuaemii, ane
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Case report

HaronoLLyioTb Ha HeobXigHoCTi ii BUsiBNeHHs. Hacamne-
peq, Ha iXHio AyMKY, CTif BU3Ha4aTy PiBHi MaHKpeaTnyHX
hepMeHTiIB, LLO BIPOriAHO YacTille NigBULLYIOTECS Y TaknX
XBOPWX, 30KpEMa WAETbCSA MPo piBeHb aminasv Ta ninasm
cupoBaTtku kposi [9].

OpnHe 3 0CTaHHix focnimxeHb NpucesyeHe nepebiry ro-
CTPOro NaHKpeaTUTy AUTSYOMY BiLlj; ioro 3aincHumm y 2021
poui Ha 3axogi KHP Ha 6as3i ogHOro 3 HaykoBUX LIEHTPIB.
AsTopu obcTexmnm 130 gitent i3 BCTAHOBMNEHUM JjjarHO30M
FOCTPUI NAaHKPEATUT | BUSIBINK, LLIO 40 NPOBIAHWX YMHHWKIB
PU3MKY PO3BUTKY 3aXBOPHOBAHHS Hanexarb naronoria 6ini-
apHoi cuctemu (31,5 %) Ta igionatuyni daktopu (28,5 %).
BcraHoBunM, L0 TSKKICTb CTaHy AiTei iCTOTHO MeHLLa 3a
Taky B fopocnvx naujienTis (p = 0,018), K i KinbkiCTb BY-
nagkie naHkpeoHekpo3y (p = 0,041), cMHAPOMY CUCTEMHOI
3ananbHoi Bignosigi (p = 0,021), rocTporo HakonM4YeHHs
piavHm B nepunaHkpeatnyHomy npoctopi (p = 0,014) Towwo.
OpnHoBUMipHUI | BaraToBUMIPHUIA perpecitinii aHanis
Kokca nokasas: xiHouva 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 YHHUKM
PO3BUTKY roCTpOro naHkpeatuTy. Lie noyacty He 36iraeTbes
3 pesynbratamu Haloro AOCHIMKEHHS: YONoBiYa CTaTb,
CMPUATIUBILLMIA Nepebir XBopobu, HasiBHICTL cnaaKoBOi
rinepTpurniLepuaemii B aHamHesi. [oCRigHUKY TPaKTyIoTb
OCTaHHI0 SIK HE3anexHUi akTop puUsnKy peunanBHOMO
nepebiry 3axsoptoaHHs (p = 0,035) [9].

LLopo rinepninigemiyHoro naHkpeaTuTy, TO 3a piBHEM
nowwupeHocTi 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 NOXOMKEHHS!, NOB'A3Y0Tb 3 ICTOTHOK iHBaNian-
3aLlieto Ta BUCOKOK CMepTHICTIO [5,16,17]. Tak, nokasHuku
neTanbHOCTI B HOHOMY BiLlj, 32 Pi3HUMU JaHWMM, 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
AN51 BOOBCTEXEHHS Ta NiKyBaHHS.

Mu npoaHaniayBanu KniHiYHUI BUNaAoK, CNvpakoynch
Ha BiAOMOCTI, L0 HaBEAEHI B OCTaHHIX HAayKoBUX Nybnika-
uisix. 3ayBaxumo, L0 Maixe BCi JOCRIQHUKA CXOOATLCA
Ha JyMLi NpO reHeTUYHO AETEPMIHOBaHY NPUPOAY 3aXBo-
PloBaHHs1, @ 0COBNMBOCTI KMiHiYHOrO nepebiry 380AsATL A0
HecneumgiYHMX, ogHaK MOMITHUX CUMMTOMIB, SIK-OT abao-
MiHanbHWi1 6inb onepidyBanbHOro XxapakTepy Ta CUMMTOMM
XPOHI4HOI HecreumndivHOT iHTOKCKKaLii [2,6,8].

Hawi paHi 3biratoTbes 3 pesynsTatamMmu OCTaHHIX
HaykoBUX gocnimkeHb [4,7,10,15]. Tak, y HaBegeHoMy
KniHiYHOMY BUMaZKy rocTpuii rinepninigeMiyHuin naHkpea-
TUT y MavieHTa BUHWK Ha Tni rinepTpurniuepugemii V tuny
(3a ®penepukcoHom, 1970), piarHo3 MiLTBEPIKEHUI Y
2011 poui B HACI1 «Oxmataut» (M. Kuig). MauieHT maB
ckapru Ha 6inb y XuBOTI OnepidyBanbHOrO XxapakTepy,
Haratopa3soBe OntoBaHHsi, cybhebpunbHy Temnepatypy
Tina, 3aranbHy cnabkicTb.

3-NoMix NPOBIBHUX YUHHUKIB PU3NKY PO3BUTKY FOCTPOTO
MaHKpeaTuTy B AUTSYOMY BiLli 3a3BMYali BU3HaYaOTb 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 %), reHeTU4HI YNHHMKN
(mMyTauii B reHax kaTioHHoro TpucuHoreHa (PRSS1), rexa,
BiZNOBIZANLHOrO 3a po3BUTOK MykoBicunzaosy (CFTR),
CepnHOBOTO iHribiTopa npoteas Kazal tuny | (SPINK1),
ximotpuncury C, 10,0 % sunagkis) [4,5,13,15]. BigHocHO
pifKo sk haKTopU pr3NKy PO3BUTKY FOCTPOrO NaHKpPeaTuTy
B AUTSYOMY Billi BU3HAYaKOTb 3aKPUTY TPaBMY XUBOTa,
iHGbEeKLLiHi, MeTabOmMIYHI YNHHUKI, CUCTEMHI 3aXBOPIOBAHHS
CrOIyYHOI TKAHWHK Ta iHLLi aBTOIMYHHI natonorii [13,15]. B
aHaMHesi HaLLIoTo NaLjieHTa € NuLLEe BKasiBka Ha orepaTuBHe
BTPYYaHHS! 3 NPUBOAY rOCTPOTO aneHAULMTY, a TakoX npu-
MyLLEHHS MPO rOCTPY KWLLKOBY HEMPOXIAHICTb, ane Ui AaHi
He € penpeseHTaTMBHIMM Ta He 3BiratoTbes 3 BifOMOCTAMM
¢haxosoi niteparypu.

3a [aHMMKM HayKOBUX JOCMIMKEHb OCTAHHIX POKIB,
HeraTMBHY AMHaMiKy KNiHIYHOI CUMNTOMAaTWKW BU3HaYa-
I0Tb BHACMIZOK PO3BUTKY MOMiOpraHHOi HeAOCTATHOCTI,
CWHAPOMY CMCTEMHOI 3anarbHoi BiAnoBidi Ta nosisv nepu-
naHKpeaTu4Horo Hekpo3ay [1-5,11,12,15]. ArpecusHui ne-
pebir 3aXBOPOBaHHS CIPUYMHSIE BUHWUKHEHHS YCKIaaHEHb
i ibpo3y TkaHMH NigwnyHkoBoi 3ano3u [16]. LWoao Halworo
KIiHIYHOTO BUMagKy, TO AETLCA NPO BiJHOCHO CNPUSATIINBUI
nepebir 3aXBOPOBaHHS! MiCMsi ONepaTUBHOTO BTPYYaHHs, i
Lie NEBHO MipOI0 CynepeYmnTb HAaBEAEHM AaHNM.

JlikyBaHHs rocTporo rinepninigeMiyHoro naHkpeaTuty
nepenbavac 0OMEXEHHS XMPIB Y paLioHi, NPU3HAYEeHHs
rinoninigemiyHMX npenaparis, iHY3iHy Teparnito 3 3acTocy-
BaHHSAM [Ee3iHTOKCUKaLinHUX npenaparis i nnasmu [2,3,7,12].
Xipypriune nikyBaHHs nepenbayae B Aeskux Bunagkax
€HI0CKOMIYHY peTporpagHy naHkpeatoxonaHriorpadito
3i chiHKTEpOTOMIELD Ta BanoHHOK Aunartallielo Xonegoxa
abo nanapoToMito 3 HAaCTYMHUM NEPKYTAHHUM ApeHaxeM
CanbHWKOBOI CyMK Ta HekpocekToMieto [2,3,5,11,16].

OnepatviBHe BTpyYaHHS, SKe 34IICHUIN B HAaBEAEHOMY
KniHiYHOMY BUNaAKy, Ta NPU3HAYEHHs [e3iHTOKCUKALLIHOT
Ta rinoninigemiyHoi Tepanii B kombiHaLii 3 kopekuieto
XapyyBaHHs (0BMexeHHS KVpiB) BiANOBIiAAOTb YUHHWM BY-
MOram 0 MeHeKMeHTY rinepriniaemiyHoro naHkpeaTuTy.
Ha Hawy gymky, Le facTb 3mory 3anobirmii BUHVKHEHHIO
yCKIagHeHb i MiHiMi3yBaTy TpaBMaTUYHUIA BMB Ha OpraHu
YepeBHOI MOPOXHHY Y XBOPOrO 3 FOCTPUM rinepninigemiv-
HWUM MaHKpeaTUToM.

3a3Haummo, Lo A0C BIACYTHI YiTKi AiarHOCTUYHI KpuTe-
pii rOCTPOro NaHkpeaTuTy B AUTSYOMY BiLli, Siki ganv 6 amory
po3ni3HaTV ypaxXeHHs NiALWNYHKOBOI 3aro3n Ha paHHiX
crapisx [1,4,5,7,11,16]. Hemae BanigHux nabopaTopHo-iH-
CTPYMEHTarbHUX MapKepiB TSHKKOCTI YPaXeHHS!, OCKIrbKu
HasiBHi TECTU AN BU3HAYEHHS €K30- Ta €HOOKPUHHOI
(pyHKUI MigLWNYHKOBOI 3a51031 CKMagHi y BUKOHAHHI, He
3aBXAM TOYHI Ta NOTPebyOTb KOMMIIEKCHOTO OLiHIOBAHHS
BCix napamertpis [4,6,7,12,14—16]. 3-nomix ycix nokasHuKiB
[iarHoOCTUYHe 3Ha4YeHHs1 Mae piBEHb Minasu CMpOBaTKK
KPOBI, LU0 3aNULIAETHCS MiABULLEHUM HaBITb 3@ YMOBM MO-
CTYMOBOTO 3HVKEHHSI PiBHS MaHKpeaTuyHoi aminaa (99 %
cneuudivHocTi) [5,10]. Haww kelic 3acBiguuB HeOQHO3HAY-
HICTb, HEOCTATHIO JOCTYMHICTb i HU3bKY CneundiHICTb
nabopaTopHKUX KpuTepiiB rocTporo rinepninigemiyHoro
MaHKpeaTuTy, OCKINbKW, Ha HaLLY AyMKY, TifTbK/ BU3HAYEHHS
aminasu cMpoBaTKy KPOBi HEe € MAaTOrHOMOHIYHOK0 03HAKOH0
3aXBOPOBaHHSI.
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BTim, wmpLue BNpOBaMKEHHS Y NPaKTUKY Cy4acHWX
MeTOAIB BidyanisaLuii, Sk-0T koMM'toTepHoi Tomorpadii,
€HIO0CKOMIYHOI ynbTpacoHorpadii, A4ae 3Mory He nule
po3ni3HaTh TUN, xapakTep, 06’eM NATONOrYHOIO YpaXKeHHs!
MigLWINyHKOBOT 3a5103u, ane it BU3Ha4aTi obesir XipypriyHoro
BTPy4aHHs1. Lie cnpusie nonertueHHto cTaHy XBoporo, pobuTs
3pO3yMiniliMM NPOTHO3 3aXBOPHOBAHHS, 0COBNMBO SIKLLO
OeTbCs NPO 3ayyYeHHs y NaTonoriYHNiA NpoLec CiHKTe-
pa Opgai [2,3]. Ha xanb, Taki METOANKM OOCTIMKEHHS, SIK
€HAO0CKOMIYHa ynbTpacoHorpadis He 3aBxan JOCTYMHI B
KMiHiLi, a HaBeAeHi y HaLOMy CMOCTEPEXEHHI pe3ynbTaTy
COHorpaciYHOro 06CTEXKEHHS OpraHiB YePEBHOT NMOPOXKHUHI
BCE )X HE0CTaTHBO creundivHi Ta noTpebyroTb KoMMmek-
CHOTO MiAX0Ay A0 OLiHIOBaHHS pe3ynbTaTiB.

BucHoBKHU

FocTpui rinepniniaeMivyHUiA NaHKpeaTUT — OAHa 3
HaliMeHLL BUBYEHWX i pigkicHUX naTonorin y aiten. Lle 3y-
MOBIMHOE HEOOXIAHICTb NOLLYKY Ta BNPOBaKEHHS B KIIHIYHY
NPaKTUKy anropuTMIB [iarHOCTUKW, NiKyBaHHS Liei naTonorii
OIS CBOEYaCHOI kopekLji Ta 3anobiraHHs ycKknagHEeHHsIM.

lMepcnekTMBM NoganbLIMX JOCTMKEHb NONAraloTs B
YAOCKOHaseHHi AiarHOCTVKM Ta NikyBaHHS roCTPOro naHkpe-
atTy B AiTer, bepyym [o yBary OnTUMI30BaHi MixkHapOaHi
KOHCEHCYyCW Ta rangnanHu.
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Various mechanisms of myocardial necrosis development
due to combat injury as a reason for discussion: a case series
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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 AAA AUCKYCIL: Cepif BUNAAKIB nopaHeHHs Ta

MOLLKOAXEHHS,
3a6UTTA cepud,
PeanbHa kniHiyHa npakTuka ocTaHHix 8 pokiB B YkpaiHi CBigUMTb NPO MOXIUBICTL PO3BUTKY B MOCTPaXaankix i3 6G0A0BOK0 TpaBMOKO — TpaBMM cepLis,
ypaxeHb MiokapZa, LU0 BifMnoBiAa0Tb KpUTEPIAM iHapKTy Miokapaa (NepeBaxHo 2 TuMy), ane CyTTEBO Pi3HATLCA 38 MEXaHI3MOM  MiOKapAiaAbHI
po3BUTKY. Lie npn3BoaunTb 40 HU3KM TPYAHOLLIB ANs Nikapis nig Yac HapaHHs MeAUYHOT A0MOMOrM (hOpMYTOBaHHS AiarHo3y, BUGIp  MICTKM.

TaKTUKV NiKyBaHHs1). YuHHI pekoMeHaaLii €Bponencbkoro ToBapycTBa Kapaionoris LOA0 BEAEHHS XBOPUX Ha FOCTPUIA KOPOHApHWIA

CHHAPOM Nicrst yXBaneHHs YeTBepToro yHiBepCanbHOrO BUHa4YeHHs iHapkTy Miokapa He posmsaatoTb 0CoBNMBIX NIAXOAB  3anopisbkuii

[0 NiKyBaHHS NaLieHTIB i3 HEKPO3OM Miokapaa, L0 acoLiioBaHMIA i3 TPaBMOLO. MeAMUHMIA KypHaA.

. . . . . . . 2022. T. 24, Ne 4(133).
MeTa p060TM = Ha npuKnagl cepli BUNnagKiB nokasaTti akTyanbHICTb I'IpOGJ'IEMVI TEPMIHOIOTII, 4IarHOCTUKM Ta NIKyBaHHA IH(bapKTy C. 489-496

Miokapza BHacnigok 60110Boi TpaBMM.

1. M. AboBKiH, H. M. CupopoBa, A. . Kaamipuyk, A. A. CupopoBa, K. |. Tabakapb, M. |. MaHA3i

Y BCix HaBeAEHMX KITiHIYHMX CMOCTEPEKEHHSX NaLlieHTaM MOMOAOrO Ta CepeaHbOro Biky BCTAHOBUIM AjarHo3 iHGhapkTy Miokapaa
BiZMNOBIAHO A0 YeTBEPTOro yHIBEPCANbHOrO BU3HAYEHHS. Y BCiX LMX BUNaAKax atepoCKNepoTUdHE YpaKeHHs KOPOHAPHUX CyauH
He BUSIBUNK, [iarHOCTYBanm iHghapKT Miokapaa 2 Tvny y 38'a3Ky 3 FOCTPORO iLUeMiet Miokapa BHACcRiAoK niryBaHHS TpaBMOBaHOI
KOpOHapHoI apTepii (BMNazZok 1), nopyLeHb MIKpOLMPKYNALii B 30Hi 3abuTTs Miokapaa (Bunagok 2), Yepes ocobnueocTi pos-
BWTKY KOPOHAPHOI apTepii 3 iHTpaMypanbHUM PO3TallyBaHHAM Ha (DOHI BUPaXKEHOI CUMNATVUKOTOHIT 3 CUHYCOBOI Taxikapaieo
(BMNaZoK 3). Y 38'A3KY 3 HAsIBHICTIO B YCiX NALiEHTIB TPaBMM rPY4HOI KITiTKW Ta CepLis, O nepeaye po3BUTKY HEKPO3y Miokapaa,
BWHWKAE NWUTaHHA NPO KoZyBaHHA Takoi natonorii 3rigHo 3 MKX-10: pagwe sk S00-T88 (yLUKOmKEHHS!, OTPYEHHS Ta AesKi iHLU
HaCriZKV 30BHILLHBOrO BNNMBY), @ came S26 (NOLKOMKEHHS cepLst), ane He sk 121 (rocTpuit iHcbapkT miokapaa) 3 poaginy 100-199
(3axBOptoBaHHs cucTemu KpoBoobiry). Tak naTonoris, Lo po3BUHyNacs B LUX NauieHTie, Oyae YiTko Nos’s3aHa 3 nepeHeceHo
60110B00 TPABMOI0, a NiKyBaHHs He Oyne obmexeHe YuHHUM B YkpaiHi YHiikoBaH1M NPOTOKONOM BEAEHHS NALEHTIB i3 rocTpm
KOPOHAPHUM CHHAPOMOM 3 MiAioMoM cermeHTa ST.

BucHoBKM. HaBeaeHi kniHiyHi BUNagky 0BrpyHTOBYHOTL NiaHyBaHHS KNiHIYHUX JOCTIMKEHD | pO3pOBNeHHs pekoMeHaaLin woao
Be[ieHHs NaLiEHTIB i3 rOCTPUM ypaxeHHsM Miokapaa (B TOMY YKCAi 3 HEKPO3OM MiOKapAa) y XBOPKX i3 TPaBMOK CepLis Ta Kopo-
HapHWX apTepiil 3aneXHOo 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
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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.
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Fig. 1. Data of instrumental
examinations of the patient
(case 1).
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A: ECG on day 16 after
LAD ligation (Medical Heart
Screen 112D, Innomed,
Hungary).
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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.
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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.
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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
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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 Ill 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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2A . Fig. 2. Data of instrumental
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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).
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(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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