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OpwuriHaAbHiI AOCAIAXKEHHS

Linpkyatotoua mikpoPHK-126 y xBopux Ha iluemiuHy xBopoby cepus

Ta LYKPOBUi AiabeT 2 Tuny, ii 38’A30K i3 rAtoKOMeTaboAYHUMU
NopyLEHHAMMU

C. A. Cepik@*ACDEF H P MaBpuueBa@*BCP T, M. BoHpap28¢

AY «HauioHanbHW# iHCTUTYT Tepanii imeHi A. T. Manoi HauioHaAbHOT akaaeMmii MeAMYHKX Hayk YKpaiHuy», M. Xapkis

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po6oTu — BUB4MTY PiBHI Lmpkyntoro4oi MikpoPHK-126-3p Ta ii B3aemo3B’13ku 3 rnokomMeTaboniyHUMmM NOKasHUKaMu Y XBOPUX
Ha iemiuHy xBopoby cepus (IXC) y noeaHaHHi 3 Lykposum giabetom (L) 2 Tvny.

Marepianu Ta MmeToau. Y gocnimkeHHs 3anyumnm 68 xsopux Ha ctabinbHy IXC Ta L 2 Tuny, 25 nauienTis 3 IXC 6e3 L, a Takox
18 3gopoBux ocib (koHTponbHa rpyna). MikpoPHK-126-3p Bu3Hayanm B nnaami KpoBi METOZOM MOiMepasHoi NTaHLIOroBOi peakLii
B PEXVMI pearnbHOro Yacy. Sk eHAoreHHWIA KOHTPOMb BUKOPUCTOBYBanu Many saepHy PHK UG.

Pesynitatu. PigHi MikpoPHK-126-3p y nauienTie 3 IXC i LU 2 Tuny (50,32 [19,54; 93,82] B. 0.) Ta 6e3 Hboro (109,46 [49,52; 211,11]
B. 0.) Oynu BULLMMW, HiX y KOHTpONbHIN rpyni (17,95 [13,74; 35,01] B. 0., p = 0,018, p < 0,001). Ane y xBopux Ha IXC i L] 2 Tuny
MikpoPHK-126-3p BOCTOBIPHO 3MEHLLYBanach Lo/ NokasHuka nauiexTis 6e3 L (p < 0,001).

Y xBopux Ha IXC i L[} 2 Tuny BusiBUNM BiporigHUI 3B0POTHWIA 38'a30K MikpoPHK1263p i3 piHeM rmtoko3u kposi (R = -0,259,
p = 0,037), a Takox HeraTuBHi kopensiwii 3 rniko3unboBaHNM reMornobiHoM Ta iHAEKCoM iHcyniHopeaucTeHTHocTi HOMA-IR, wo
[ocsranu norpaHn4Hoi CTaTcTuyHoI 3HadywwocTi (R = -0,246, p = 0,056; R = -0,229, p = 0,082). Y nauieHTis i3 LI 2 Tny Hnk-
ynit piBeHb MikpoPHK-126-3p (1 TepTunb) acouitoBaBcs 3i 3HauyLLMM 30inblueHHsaM piHS rmioko3n Ta HOMA-IR nopisHsiHO 3 3
Teptunnio (p = 0,011, p = 0,041).

3a pesynsratamm ROC-aHanisy, 3HmkeHHst MikpoPHK-126-3p BiporigHo BigpisHsno HassHicTb LI 2 Tuny B xBopux Ha IXC: AUC
craHosuna 0,734 (95 % [JI: 0,631-0,822, p < 0,001).

BucHoBku. Y nauienTis 3i ctabinbHoto IXC i L 2 Tvny Ta 6€3 Hboro piBHi LmpKyntot4oi MikpoPHK-126-3p nigeuwyeanucs
MOPIBHSIHO 3 KOHTPOMEM, MOXNMBO, BHACNIAOK KOMMNEHCATOPHUX MexaHi3miB. Ane B nauieHTis i3 LI 2 Tuny ekcnpecis mikpo-
PHK-126-3p BiporigHo MeHLua, Hix y xBopux 6e3 L. Huxui pisHi MikpoPHK-126-3p y xBopux Ha IXC i LI 2 Tuny acouitoBanuch
3i 3pOCTaHHsAM rnikeMii Ta iHcyniHopeancTeHTHocTi. MikpoPHK-126-3p moxe 6yTv noTeHUiiiH1M 6ioMapkepom Ans NPorHo3yBaHHs!
i panHbOI giarHocTuky LI 2 Tuny y xBopux Ha IXC.

Circulating microRNA-126 in patients with ischemic heart disease with type 2 diabetes
mellitus and its relationship with glucometabolic disorders

S. A. Serik, N. R. Mavrycheva, T. M. Bondar

The aim of the study was to investigate circulating microRNA-126-3p levels and its relationships with glucometabolic indices in
patients with ischemic heart disease (IHD) and type 2 diabetes mellitus (T2DM).

Materials and methods. The study included 68 patients with stable coronary artery disease (CAD) and T2DM, 25 CAD patients
without diabetes and 18 healthy individuals as a control. MiRNA126-3p was determined in blood plasma by real time polymerase
chain reaction. Small nuclear RNA U6 was used as an endogenous control.

Results. Circulating miRNA-126-3p levels in CAD patients both with T2DM (50.32 [19.54; 93.82]) and without diabetes (109.46
[49.52; 211.11]) were higher than in the controls (17.95 [13.74; 35.01]) (P = 0.018 and P < 0.001). But in patients with T2DM,
miRNA126-3p level was decreased in comparison with patients without diabetes (P < 0.001).

In patients with T2DM, miRNA-126-3p displayed a significant negative correlation with blood glucose level (R =-0.259, P = 0.037)
and was correlated negatively with glycosylated hemoglobin (R = -0.246, P = 0.056) and insulin resistance index HOMA-IR
(R=-0.229, P = 0.082) reaching boundary level of statistical significance. In diabetic patients, lower miRNA-126-3p level (the 1¢
tertile) was associated with a significant increase in blood glucose level and HOMA-IR in comparison with the 3 tertile (P = 0.011
and P = 0.041).

According to the ROC-analysis, the decrease in miRNA-126-3p levels was significantly associated with the presence of T2DM in
patients with CAD: AUC was 0.734 (95 % CI: 0.631-0.822, P < 0.001).

Conclusions. Circulating miRNA-126-3p levels in CAD patients both with and without T2DM were increased compared to the con-
trols, possibly due to compensatory mechanisms. However, in patients with T2DM, miRNA-126-3p expression was significantly
lower than in patients without T2DM.

The lowest miRNA-126-3p level in CAD patients with T2DM was associated with the significant elevation of blood glucose level
and the increase in insulin resistance. MiRNA-126-3p may serve as potential biomarker for predicting and early diagnosis of
T2DM in patients with CAD.
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CepLeBo-CyanHHi 3aXBOPIOBAHHS 3amnuLIAIOTLCA MPOBIA-
HOI0 MPUYMHOKO CMEPTI B YCbOMY CBITi, HUHI BOHY LLIOPOKY
3abupatoThb BinbLLe XUTTIB, HiXk CyMapHO pak i XpOHiYHi 3a-
XBOPIOBAHHS HIKHIX AyxanbHuX wnsxis [1]. «Hanbinbwmi
ybuBLs» — iemiyHa xBopoba cepus (IXC), wo cnpuunHse
16 % Bin 3aranbHoi KiNbKOCTi CMepTel Y CBiTi [2].

3rigHo 3 peectpamm EUROASPIRE V, CLARIFY, maitxe
30 % xBopux Ha IXC MaloTb y>xe AiarHOCTOBaHMI LyKpOBWIA
giabet (L) [3,4], we y 9 % nauienTis LI 2 Tuny BUsBNSitoTL
ynepue [3]. LI ictoTHo noripLuye nporHo3 xBopux Ha IXC,
MiABULLYIOYM PU3UK CMEPTi Ta CepLeBO-CYANHHNX MOAIN
Ha 30-40 % [4,5]. TnobanbHuiA TArap aTepocKNepoTUYHIX
CepLEeBO-CyANHHNX 3aXBOPOBaHb i 1iabeTy, Lo HEBMUHHO
30iNbLUYETHCS, CIPUYMHSIE HEOOXIOHICTb AeTanbHO BUBYUTH
MOINEKYMAPHI MEXaHi3Mn BUHUKHEHHS Ta MPUCKOPEHOTO
nporpecyBaHHs iabeT-acoLiioBaHNX CyANHHUX ypaxeHb,
a TaKOX BU3HAYMTN HOBI TEpaneBTUYHI LiNi Ans edeKTuB-
Horo 3anobiraHHst ab0 NOM'SIKLIEHHS KNiHIYHMX HacniakiB
artepocknepoay, ingykosaHoro L.

[JocnimxeHHs 0CTaHHiX pOKiB NOKa3arnu Baxvey pofb
manmx Hekopytounx PHK; a ocobnmeo mikpoPHK, y koHTponi
meTaboniamy [MKo3u Ta natoreHesi fjiabeT-acoLiioBaHoro
arepockrneposy [6,7]. MikpoPHK — knto4oBuii knac BHyTpiLL-
HBOKMITUHHWX MOCTTPAHCKPUMLINHUX MOLYNSATOPIB, LLO MPO-
DYKYIOTCA Malbke BeiMa KnituHamu opraniamy. MikpoPHK
MOXYTb CTabinbHO nepebyBaTyi B N03aKIiTMHHOMY NPOCTOP,
CYpOBATL Ta iHLUKX piAnHaX OpraHiamy, Lo pobuTs ix nep-
CMEKTUBHUMM Giomapkepamu npy pisHNX 3aXBOPIOBAHHSAX
[8]. BaxnuBo, WO NO3aKNiTUHHI Lmpkyntotodi MikpoPHK
3anuLwakoTbCs BionoriYHO akTUBHUMM i, TPAHCTIOPTYHOUMCH Y
piavHax opraHiamy, MOXyTb OMOCEPeaKOBYBaTY NapaKkpyHHy
11 éHOOKPUHHY KOMYHIKaLi0 MK Pi3HAMM TKaHWHaMK, a OTxe
MOZYNtoBaTH EKCMPECito reHiB | PYHKL0 BinaaneHunx Kni-
TWH-peunnieHTiB [8,9]. HoBi 4aHi ceigyaTh, L0 3MiHEHI PiBHi
nosakniTnHHux MikpoPHK B piguHax opraHiamy (sk yactvHa
peakuii KNiTYHW Ha aTeporeHHi hakTopu) acoLilTbCS 3
po3BUTKOM aTtepocknepoasy [9].

Kinbka mikpoPHK, L0 noB’si3aHi 3 natodisionorieto LI
2 Tvny, TaKOX acoLIOTLCS 3 MATOreHe30M aTepOCKIEpPO-
TUYHUX CepLieBO-CYANHHMX 3axBOptoBaHb. OpHa 3 HUX —
MikpoPHK-126, Lo cekpeTyeTbCst nepeaycim y CyanHHOMY
eHpotenii [6,8]. 3a pesynsratamu eKCnepUMeHTanbHUX
focnigxeHb, MikpoPHK-126 Bnactusi aHTHaTepockiepo-
TWYHI, NpoTW3anarnbHi Ta NpoaHrioreHHi edekTy [6,8,10].
lMNokasaHo, wo MikpoPHK-126 npurHivye 3ananeHHs Ta
MPOAYKLK0 aKTUBHWX pauKanis KUCHIO B eHAoTENIanbHX
KniTvHax B ymoBax rineprnikemii [11]. Lli aaHi Bkasyrotb Ha
naToreHeTUYHWIA 3B'A30K MiX AUCperynsuieto ekcrnpecii
MikpoPHK-126 i giaGeT-acouinoBaHMM CyauHHUM 3ana-
nexHam. MikpoPHK-126 6eanocepeaHb0 KOHTPOIIOE reHn
CUTHaMNbHWX LUMSXIB IHCYITIHY Ta MOXe CIPUYUHSATL iHCYIi-
HOPE3WCTEHTHICTb i NOPYLLIEHHS TONEPAHTHOCTI [0 ITHOKO3M
[12,13]. Bim, rineprnikemisi Moxe MaTu il 3BOPOTHWIA BMVB
Ha MikpoPHK-126, npurhidytoun ii ekcnipecito [11,14].

MetaaHaniau KniHiYHWX AOCMIDKEHb LIMPKYMOYMX
MikpoPHK npu LI ogHO3Ha4HO CBigYaTh NPO 3MEHLLEHHS
excnpecii MikpoPHK-126 y xsopux Ha LI 2 Tuny [15]. Paszom
i3 TUM, cuctematnynmin ornsg MikpoPHK npu IXC Brasye
Ha cynepednuBiCTb AaHux npo gucperynsito MikpoPHK126
y NaUi€eHTIB i 3 rOCTPUM KOPOHAPHUM CUHAPOMOM, i 3i
cTabinbHoto IXC, amke B 0OHUX JOCNIMKEHHSX BUABUIN i
MigBULLIEHI PiBHI, @ B iHLLMX — 3HVKeHi [16].

MeTa po6otu

BviBumTr piBHi Lmpkyntotoyoi MikpoPHK-126-3p Ta i B3ae-
MO3B'A3KY 3 ITII0KOMETaboNiYHNMI NOKa3HUKaMK y XBOPKX
Ha IXC y noegHanHi 3 LU 2 Tuny.

Martepianu i MeToAU AOCAIAKEHHA

[ocnimxeHHs 3aiACHUNKW, OOTPUMYIOYUCh OCHOBHMX Bio-
€TUYHMX nonoxeHb KoHeeHuii Pagu €sponu npo npaea
ntopunHy Ta BiomeamumHy (Big 04.04.1997 p.), FenbCiHCbKOT
feknapauii BcecBiTHbOI MeguyHoi acouiaii npo eTUYHi
MPVHLMNN 30JIACHEHHS HAYKOBWX MEANYHUX [OCTiMKEHb
3a yyacTio noguHu (1964-2008 pp.), a Takox Hakasy
MO3 Ykpainm Ne 690 Big 23.09.2009 p. Yci 3anyyeHi B
BoCnigxeHHs ocobu nignucanu iHdopMoBaHy 3rogy Ha
yyacTb.

ObcTexunm 68 xBopux Ha cTabinbHy IXC Ta LI 2 uny,
25 naujexTiB 3i cTabinbHoto IXC 6e3 piaberty, a Takox 18
MPaKTUYHO 300POBKX OCIO (KOHTpOMbHa rpyna). JiarHos IXC
BepudiKyBany 3a HasiBHICTIO B aHaMHe3i iHapKTy Miokapaa
abo KOpOHApPHOTO aTepocKNeposy (3a AaHUMM iHBA3WBHOT
kopoHapoaHriorpadii abo komm'toTepHoi aHriorpadivHoi
Tomorpadii). Takox yci XBopi BUKOHaN TeCT i3 4030BaHUM
hisnyHMM HaBaHTaxeHHsM (Tpeamin-TecT). fdiarHos LI 2
Tvny Bepudikysanm 3a kputepismu BOO3 (1999, 2019 p.)
Ta 3rigHo 3 Hakasom MO3 Yikpaihm Big 21.12.2012 p. Ne 1118
«[po 3aTBepMKEHHS Ta BNPOBAMKEHHS MEANKO-TEXHOMO-
riYHMX JOKYMEHTIB 3i CTaHaapTu3aLlii MeaumyHoi Jonomorm
npw LyKpoBOMY AiabeTi Ty 2» (3i 3MiHaMK, L0 BHECEHI
3rigHo 3 Hakasom MO3 Ykpainu Ne 310 Big 08.05.2014 p.).
CryniHb KOMNeHcaLlii ByrneBogHoOro 0bMiHy y XBopKX Ha
L 2 tvny ouiHiOBanm 3a piBHEM IMiIKO31NbOBAHOIO reMo-
rmno6iHy (HbA1c).

KpwTepii BUKMtodeHHs — roctpuit iHcbapkT miokapaa (IM)
4n HecTabinbHa CTeHOKapais y TEpMiH MeHLe Hix 30 aHiB
[0 3anyyeHHs1 B AOCTIMKEHHS, 3HKEHHS ppaKLii BUkay
nioro wnyHo4ka <40 %; reMoaMHaMiYHO 3HaYyLLyi Baay
cepust; PeBMaTM3M Ta iHLLi CUCTEMHI 3aXBOPHOBaHHS CMo-
TNYYHOT TKAHWHW; TSHKKa HUPKOBA HEAOCTaTHICTb (LUBMAKICTL
kny6oukoBoi cinsTpauii (LUK®) meHwe Hix 30 mn/xs/1,73
M?); NeYiHKOBa HEAOCTATHICTb; 0OCTPYKTVBHI 32XBOPHOBAHHS!
nereHb; OHKOMOTiYHI 3aXBOPIOBAHHS Ta iHLWI natonorii 3
noraHUM NpOrHo3oM; LiykpoBui aiabet 1 Tuny abo iHcyni-
HO3aNEeXHWIA; piBeHb TpUMMiLepuaiB KpoBi 24,5 MMonb/T;
piBEHb Miko3KIboBaHoro reMornobiHy 211 %.

He meHLwe Hix 3 micaui Bei xBopi Ha IXC otpumyBanm
CTaHAapTHY Tepanito: aueTuncaniuunosy kucnoty (75-100
mr) abo kombiHaLito aLeTuncaniyyunoBoi KMCNoTK 3 Knoni-
porpenem (75 mr), ctatuHu (atopsactatuH — 2040 mr
abo posysactatuH — 10-20 wr), 6eTa-agpeHobnokatop
(6iconponon — 2,5-10,0 wr), iHriGiTopyn aHrioTeH3uHNepe-
TBOpOBanbHoOro epmeHTy abo Grokatopu peLenTtopis
aHrioteHauHy Il. MauieHtn 3 UL 2 Tuny oTpumysanm
meTtdopmiH (500-2000 mr) abo noro kombiHauito 3 npe-
naparamu CynbgoHince4oBuHu (rnimenipug — 1-4 mr abo
rniknaswg — 30-60 wr).

JlabopaTopHi gocnimxeHHst 3aincHUnK B nabopartopii
iMyHOBIOXIMIYHMX | MONEKYNSAPHO-TEHETUYHUX JOCTIIIKEHD
i KniHiko-giarHocTnYHin nabopatopii Y «HauioHanbHui
iHCTUTYT Tepanii imeHi J1. T. Manoi HAMH Ykpaikuy». Mi-
kpoPHK-126-3p Bu3Ha4anu B nna3mi kposi METOAOM noni-
MepasHoi NaHLIoroBoI peakLii B pexuMi peanbHoro vacy.
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Kpos ans gocnimxeHHs MikpoPHK y navjieHTis 6pany BpaHLi
HaTLLe 3 NiKTbOBOI BEHW 3 MiHIManbHUM NepeTaryBaHHAM
mxrytom y BakytanHepu VACUTEST 3 aHTuKoarynsiHToM
K3EDTA. Mna3smy kposi 36epiranv Ao aHanidy npu -20 °C
He GinbLue HiX 1 Micaupb.

BupineHnHs ta oumweHHa mikpoPHK 3gincHunu
MEeTOAOM copbuii 3 Mnasmm KpoBi, BUKOPUCTaBLLM Habip
peakTtuBiB «NucleoSpin miRNA plasmax» (Macherey-Nagel,
HimeyunHa). [ins BU3HaueHHs koHueHTpauii MikpoPHK Ha
cbnyopometpi Qubit 3.0 Quantification (Life Technologies
Pte Ltd, CiHranyp) Bukopuctanu Habip peakTtusis «Qubit
microRNA Assay Kit» (Thermo Fisher Scientific, CLLIA) 3a
iHCTpYKLIiEt BUMPODOHWMKA. 3BOPOTHY TPaHCKPUNLLt0 MiKpo-
PHK126-3p 3giicHunu, 3actocyBaBLun Habip peakTusiB
«TagMan Micro RNA Reverse Transcription Kit» (Applied
Biosystems, CLLUA) i RM npaimepis 3i cknagy «TagMan
MicroRNAAssays» (assay ID 002228, Applied Biosystems,
CLUA), 3a ponomoroto anapary Ans AeTekLuii npoaykTis
nonimMepasHoi NaHLroBOi peakLii B peanbHoMy yaci «Cu-
crema getekuii «CFX96 Touch» (BioRad Laboratories Pte.
Ltd., CiHranyp) BignoBsigHO A0 IHCTPYKLUii. AK eHOoreHHMIA
KOHTPOIb 4718 3BOPOTHOI TpaHCKpunuii Ta amnnidikauii
BuKopuctanu many saepHy PHK U6 (U6 snRNA assay ID
001973, Applied Biosystems, CLUA). KoHtponb Ta aHanis
ekcnpecii MikpoPHK 3piicHunu, Bukopuctaswm Habip
peaktusiB «TagMan microRNA Assay» (Thermo Fisher
Scientific, CLLIA) i «TagMan® Universal PCR Master Mix»
(Thermo Fisher Scientific, CLUA). BigHocHwi piBeHb Mikpo-
PHK-126-3p pospaxyBanu y BigHOCHWUX OAMHMUAX (B. 0.)
3a 0NOMOroko nporpamHoro 3abesneyeHHs CFX Manager
Software (BioRad Laboratories Pte Ltd, CiHranyp) 3a cTaH-
AapTHoto meToaukoto AACE.

[MIoKo3y KpOBI HaTLLE BU3HaYamM roKO300KCHaa3-
HUM METOAOM, 3aCTOCOBYHOUM GioXiMiYHMI aHanmisaTop
Humalyzer 2000 (HimeuuunHa). PiseHb HbA1c (%) y kpoBi
BM3HaYann hOTOMETPUYHUM IOHOOOMIHHUM MeTOAOM 3
BUKOPMCTaHHsIM TecT-cucTeM chipmm Human GmbH (Himeu-
4nHa). BMICT iHCYyniHY B CpOBATL KPOBI BU3HAYany iMyHo-
tbepmeHTHM MeTO[OM 3a AONOMOroo Habopy peakTusiB
«Insulin ELISA» (DRG Instruments GmbH, HimeuuuHa).
IHpekc iHcyniHopesucTeHTHocTi (HOMA-IR) pospaxoBy-
Banu 3a crangapTHot opmynot: HOMA-IR = (iHcyniH
Hatwe (MKME/mMn) x rmioko3a Hatwe (Mmons/n)) / 22,5.
[ns Bu3Ha4YeHHs piBHiB 3aranbHoro xonectepuHy (3XC),
Tpurniuepuais (TI) i xonectepuHy NiNONpoTEiHiB BUCOKOT
winbHocri (XC JINBLL) B kposi 3acTocoByBanu hepmeH-
TaTUBHUIA MeTog i Habopu peakTugie Cormay (MonbLua).
Bwmict XC JINHLL, Bu3Havanu 3a copmynoto ®pigsansaa:
XC NMHLY, = 3XC — (XC NNBLL + TT / 5). Ingekc macy Tina
(IMT) pospaxoBysanu 3a copmynoto Ketne: IMT = Bara
(kr) / 3picT? (M?).

CTaTMCTMYHO AaHi onpaLioBani 3a AOMOMOTOH0 enek-
TPOHHUX Tabnmup Microsoft Excel Ta nporpamu Statistica
6.0 (StatSoftinc, CLLA, free version). [ins nepesipku Big-
MOBIAHOCTI PO3MOAiNY KifbKICHNX MOKa3HWKIB HOPManbHOMY
3aKOHy BUKopucTanu kputepii LLanipo-Binka. [aHi Hase-
[EHO 5K cepefHe 3HadeHHs (M) £ cepeaHbOKBagpaTUiHe
BIiOXUNEHHS (0) AN HOPMarbHOro po3noginy, Sk MegiaHa
(Me) 3 kBapTUNBbHUM po3maxom (25 i 75 ksapTuni — Q1-Q3)
ANS pO3noginis, WO BiAPI3HANUCA Big HoOpManbHoro. [ns
MapHOro MOPIBHAHHA ABOX rPyn 3actocyBamu t-kputepin
CrbtoaeHTa (B pasi HopmarbHoro posnoginy) i U-tect Mak-

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

Ta6nuus 1. Kniiko-nabopatopHa xapaktepuctvika rpyn (M + o, Me [Q25; Q75])

Moka3nuk, ogunuui | Kontponb IXC IXCi LA 2 Tuny
BUMIPHOBaHHSA (n=18) (n=25) (n=68)

Bik, poku 36,67 +9,85 58,84 + 9,08 62,07 + 8,82 p,,<0,001
p,,< 0,001
Crarb 11(61,11) 18 (72,00) 49 (72,06)
(4onosiku, n (%))
KypiHHs, n (%) 5(27,78) 11 (44,00) 25 (36,76)
IMT, kr/m? 23,49 +3,52 27,87 +3,30 33,89+ 5,04 p,,< 0,001
p,,<0,001
p,,< 0,001
ApTepianbHa 0(0) 24 (96,00) 68 (100,00) p,,<0,001
rinepteHsis, n (%) p,,< 0,001
IHcbapkT miokapaa 0(0) 14 (56,00) 40 (58,82) p,,< 0,001
B aHamHesi, n (%) p,,< 0,001
MKB, n (%) 0(0) 10 (40,00) 24 (35,29) p,,< 0,001
p,,< 0,001
LLIK® (CKD-EPI), 89,06 + 19,27 72,73+ 17,48 70,57 + 17,01 p,,= 0,007
mn/xe/1,73 m? p,,<0,001
3XC, Mmonb/n 4,50 [3,82; 4,81] 4,17 [3,38; 5,81] 3,77[3,13;4,75] p,,= 0,049
XC NMBL, mmons/n - 1,29 [1,03; 1,39] 1,07 [0,98; 1,30] 0,990,83; 1,18] p,,<0,001
p,,= 0,027
T, Mmonb/n 1,02 [0,80; 1,31] 1,44 [1,15; 1,76] 1,85[1,42; 2,61] p,,=0,004
p,,<0,001
p,,= 0,029
XC NMHLL, mmons/n - 2,67 [2,52; 3,33] 2,40[1,66; 3,95] 1,89 [1,36; 3,00] p,,= 0,007
p,,= 0,039

*1 CTATUCTUYHO 3HaYYLLi BiMIHHOCTI.

Ha—BiTHI 3 Kopekuieto BeanepepBHOCTI. NS MHOXWHHOIO
MiKrPYMOBOrO NOPIBHSAHHS 3aCTOCOBYBany TecT Kpackena—
Bonica. KopensuinHuin aHania 3gificHMnM, BUSHa4YMBLLN KO-
edqillieHT niHinHoi kopensuii MipcoHa Ta paHroBoi kKopenswii
Cnipmena. Metop x? 3 nonpaskoto Metca BukopucTanu ans
BU3HAYEHHS CTAaTUCTUYHUX BiOMIHHOCTEN Y KaTeropianbHuX
rpynax. 3ginichunm ROC-aHania. KputuyHuni piBeHb gocTo-
BIPHOCTi HYNbOBOI CTATUCTUYHOI FiNOTE3M (MPO BiACYTHICTL
BiAMIHHOCTEN | BNNMBIB) BU3Ha4nnv Ha pisHi <0,05.

Pe3yabTati

[pynn nauieHTiB He BIOPI3HANMCA 3a CTaTTIO Ta (HAKTOM
KyPiHHS! Ha Yac JocnimkeHHst abo B MuHynomy (mabn. 1).
Xsopi Ha IXC i L[ 2 tuny Ta nauientn 3 IXC 6e3 L He
Bigpi3HANMCS 3a Bikom, ane 6ynu crapLui 3a ocib i3 rpynu
koHTponio. IMT y nauientie 3 IXC i LA 2 tuny 6inbmi,
Hix y xBopux 6e3 L. Y koHTponbHin rpyni IMT Huxuni,
Hix B 060X rpynax xsopwx. He BusiBunu BigMiHHOCTI rpyn
naujexTie 3 IXC i LI 2 Tny Ta 6€3 Hboro 3a HasBHICTHO Ti-
MEePTOHIYHOT XBOPOBY, NEPEHECEHNMU iHhAPKTOM Miokapaa
Ta nepKkyTaHHUM kopoHapHuM BTpydaHHaM (MKB), LUK®. 3a
AaHnmMu ninigHoro npodinto, B nauieHTis i3 LU 2 Tuny piBHi
TI Bywi, a XC NNBLY, i XC JIMHLL, Hvoki, HiX y XBOPKX Ha
IXC 6es LIA. LLiono koHTponbHOI rpynu B navieHTis 6e3 L
i 311 2 Tvny Bu3Haumnu nigeuLLeHHs pisHs TT, a y XBopux
Ha L[ 2 Tuny BuaHaumnu Hukui nokasHmuky 3XC, XC NMBLL
i XC JIMHLLL.

BcTaHoBMUNM 3HaYyLLO BULL PiBHI LMPKYMIOWYOI Mi-
kpoPHK-126-3p y naujexTia 3 IXC i L[ 2 Tuny Ta 6€3 Hboro
MOPIBHSIHO 3 KOHTPOILHOO IPYMOL (Mabsi. 2). Pazom i3 Lum
y xBopwux Ha IXC i LI 2 Tuny ekcnpecis MikpoPHK126-3p
BMCOKO BIpOriHO 3HWKYBanacs LOAO NOKa3HWKa NauieHTiB
6e3 L. BrsieneHi po3bixxHOCTi Mix rpynamut NigTBepmKEHO
nif YaC MHOXWHHOTO MiXXIPYMOBOTO NOPIBHAHHS 3 BUKOPUC-
TaHHsaM TecTy Kpackena—Bonica: H(2) = 17,635, p=0,001.
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Tabnuus 2. PieHi unpkyntotouoi MikpoPHK-126-3p i rmtokomeTaboniyHi nokadHuky y nauienTis i3 IXC i L 2 tuny Ta 6e3 Hboro (Me [Q25; Q75])

Moka3sHuk, KonTponb IXC IXC i UA 2 Tuny
OAMHULI BUMipIOBaHHSA (n=18) (n=25) (n=68)

MikpoPHK-126-3p, B. 0.

IMtoko3a KpoBi HaTLLe, MMorb/n

HbA1c, %

IHeyniH, MkOL/mMn

HOMA-IR

17,95 [13,74; 35,01] 109,46 [49,52; 211,11]

4,99[4,79; 5,57] 5,85 [5,19; 6,30]

5,00 [4,70; 5,40] 5,70 [5,46; 6,00]

13,31 [11,16; 14,54] 18,64 [15,70; 21,96]

2,86 [2,37; 3,68] 4,71(3,99; 6,30]

50,32 [19,54; 93,82] p,,< 0,001
p,,=0,018

p,,<0,001
p,,= 0,002
p,,<0,001
p,,<0,001
p,,<0,001
p,,< 0,001
p,,<0,001
p,,= 0,001
p,,=0,005
p,,<0,001
p,,<0,001
p,,= 0,026

7,90 [6,59; 10,74]

7,12[6,02; 7,88]

19,34 [13,45; 26 41]

7,04 [4,62; 10,53]

*1 CTATUCTUYHO 3HaYyLLi BiAMIHHOCTI.

Ta6nuus 3. MiokomeTabonivHi nokasHukm y xeopux Ha IXC i L 2 Tuny B TepTunsx 3a pisHsMu MikpoPHK-126-3p (Me [Q25; Q75])

Teprunsa ipoPHI- 12635 vt % ey, OB owar

Mepwa, n =22 9,57 [7,40; 12,93] 7,20 [6,60; 8,20] 20,72 [14,32; 27,71] 8,66 [4,67; 16,97]
Npyra, n =23 8,75[6,59; 10,86] 7,30 [6,60; 8,08] 19,55 [13,65; 29,59] 7,71 [4,73; 11,50]
Tpets, n =23 7,016,24; 8,44] 6,40 [5,60; 7,50] 17,08 [10,08; 22,18] 5,32 [4,31; 8,59]
3HauyLWicTb BigMiHHOCTEN p,,=0,283 p,,=0916 p,,=0,728 p,,=0,627
Mpu NapHOMY MOPIBHSAHHI p,,=0,011* p,,=0,079 p,,=0,166 p,,=0,041*
p,,=0,134 p,,= 0,061 p,,= 0,242 p,,= 0,086
Tect Kpackena—Bonica p=0,037* p=0,108 p=0,306 p=0,081
*1 CTATUCTUYHO 3HaYYLLi BiMIHHOCTI.
A 100 | B 400 |
80 [ 80 [
g oo g oo
om - m L
= | = T
;g 40 3;_. 40 -
N L P IXC 6e3 LA, L
I AUC =0,871,p < 1 r
20 H (AUC = 0,871, p < 0,0001) 20
- — IXC 3 UA,
i (AUC = 0,686, p = 0,0073) —— AUC = 0,734, p = 0,0001
00 | | | | | O e
0 20 40 60 80 100 0 20 40 60 80 100

100-cneumndivHicTb

100-cneumndivHicTb

Puc. 1. ROC-kpwBi piHiB MikpoPHK-126-3p y xBopux Ha IXC 6e3 LI ta 3 L 2 Tuny nopiBHsiHO 3 koHTponem (A); y xsopux Ha IXC i LI 2 Tuny nopisHsiHO nauieHTamu i3 IXC 6e3 LA (B).
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PiBHi rnrokoan Hatwe, HbA1c Ta ingekc HOMA-IR y
nauieHTiB i3 LU 2 Tvny NOpIBHSHO 3 NOKa3HUKaMn XBOPUX
6e3 LI By, a piBeHb iHCYniHY He BigpisHsaBCs (mabri. 2).
BignosigHo o pisHiB HbA1c y 32 (47,06 %) xBOpux
LA 2 tuny 6yB y casi komneHcauii (HbA1c ctaHoBuB
<7,0 %), y 15 (22,06 %) — y dhasi cybkomneHcauii (HbA1c
-71-75%),y 21 (30,88 %) ocib — y hasi nekomneHcavii
(HbA1c — >7,5 %). B obox rpynax xBopux Ha IXC yci no-
Ka3HWK1 BYIMeBOAHOrO 06MiHy NepeBuLLYyBani 3Ha4YeHHs
KOHTPOILHOI rpynu.

KopensuiiHuin aHania nokasas y xsopux Ha IXC i LI 2
TUMy BOCTOBIPHWIA 3BOPOTHUI 3B'A30K MiKpOPHK-126-3p i
PiBHA FMIOKO3M KPOBI HaTLLe (KoediLliEHT paHroBoi kopens-

uii CnipmeHa — R =-0,259, p = 0,037), a Takox HeraTvBHi
kopensii 3 rnikoaunsoBaHnM remornobiHom i HOMA-IR,
LLIo Jocsrany nuLle norpaHnyHoI CTaTUCTAYHOT 3HAYYLLOCTI
(R=-0,246, p = 0,056; R =-0,229, p = 0,082 BignosiaHo).
B koHTponbHiN rpyni Ta y xBopux Ha IXC 6e3 L[ He Bu-
3HAYMNW CTATUCTUYHO NIATBEPIKEH KOPENALINHI 3B'S3KK
piBHiB MikpoPHK-126-3p i rrokomeTaboniyHnx MoKasHuKIB.

[nst neTanbHiLLOoro OLiHIBaHHS B3aEMO3B'SI3KIB PiBHIB
MikpoPHK-126-3p i3 nokasHukamu metaboniamy rmokosu
xBopux Ha IXC i LI 2 Tvny noginunn Ha TepTuni 3anexHo
Big piBHiB MikpoPHK-126. Teptuni cTaHoBMnM: nepLia —
<13,26 B. 0. (n = 22); gpyra — Big 13,27 po 30,20 B. o.
(n = 23); Tpeta — >30,20 B. 0. (n = 23). Y nepLuin TepTuni
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(HanHWxui piBHI MikpoPHK-126-3p) BUsSiBUAM JOCTOBIpHE
MigBuLLEHHS piBHIB rmtokoan Ta iHaekcy HOMA-IR nopisHs-
HOo 3 TpeTboto TepTunmio (p = 0,011 i p = 0,041 BignosigHo)
(mabn. 3). Nipenwerns pisHiB HbA1c y nepuwin i apyrin
TepTunsax wopo Tpetwoi (p = 0,079 i p = 0,061 Bignosia-
HO) — Y MeXax MOrpaHNYHOl CTaTUCTUYHOI 3HAYYLLOCTI
(p =0,086). Lli po3BikHOCTi Takox BUSBUAMCA 3HAYYLLMMM
L0151 TMI0KO3M KpoBi 3a pesynbratamu TecTy Kpackena—Bo-
nica: H(2) = 6,604, p = 0,037, a ans ingekcy HOMA-IR
BifIMIHHOCTI MDKTEPTUIIBHOTO MOPIBHAHHS — Y MOrpPaHnYHin
30Hi goctoBipHocTi: H(2) = 5,0171, p = 0,081.

[nsa ouiHoBaHHSA cneundgivyHOCTi Ta AiarHOCTUYHOT
3HaYyLLOCTi 3MiH piBHIB MikpoPHK126-3p y xBopux Ha IXC
6e3 LI i 3 Hum 3gificHnnm ROC-aHanis. Busisunm sHavyLy
3patHicTb MikpoPHK-126-3p BigpiHaTu xBopux Ha IXC i 6e3
LA, i 3 LA 2 Tvny Big 300poBKx 0Ci6 KOHTPOIBHOI rpynu.
[ns nauiextiB 6e3 L nnowa nig kpusoto (AUC) cTaHo-
Buna 0,871 (95 % mosipumin iHTepaan (Ol): 0,731-0,954,
p < 0,0001) (puc. 1A). Ons nauieHTis i3 LJ 2 tuny AUC
6yna meHLuoto, popieHioana 0,686 (95 % Al: 0,574-0,784,
p =0,0073) (puc. 1A). Pizhnus 3a AUC ans xsopux Ha IXC
6es LA i 3 LA 2 tuny BiporigHa, ctaHosuna 0,185 (95 %
[l1:0,0121-0,357, p = 0,0360). MNigkpecnmmo, Lo 3HavyLLe
3MeHLUEHHS MiKpoPHK-126-3p Takox BUCOKO OCTOBIPHO
BW3Ha4ano HassHicTb L 2 Tuny y xsopux Ha IXC: AUC ans
xBopux Ha IXC i LU 2 Tmuny nopiBHsHO 3 naLieHTamm 6e3
LA craHosuna 0,734 (95 % Al: 0,631-0,822, p = 0,0001);
Lie BiANOBIAa€e KpUTEpisiM BUCOKOI SKOCTI Moaeni (puc. 16).

06roBopeHHA

[locnigpkeHHs1, WO 34iCHMAKW, NoKasano iCTOTHe niaBw-
LLeHHs piBHIB LpKyntotodoi MikpoPHK-126-3p y xBopux
Ha IXC, Lo Moxe MaTh NeBHUI AiarHOCTUYHWIA NOTEHLian
Yy CKpUHiHry i inentudpikauii IXC. MoegHanus IXC i LA 2
TMNY NPU3BOAUMNO A0 YaCTKOBOTO, ane 3HauyyLLOoro 3MeH-
LUeHHs ekcnpecii Liei MikpoPHK, ane ii piBHi 3anuwanucb
BipOrifHO BULLMMMU, HiX Y KOHTPOMbHIKA rpyni. BigHocHe
3HMKEHHS MikpoPHK-126-3p y xBopux Ha IXC Ta cynyTHin
LI 2 Tuny acoujtoanocs 3i 3Ha4HUM 36iNbLUEHHSAM rIike-
Mii HaTLLe | 3pOCTaHHAM iHAEKCY iHCYNiIHOPEe3UCTEHTHOCTI
HOMA-IR. 3a pesynsratamu ROC-aHani3y, uupKysowya
MikpoPHK-126-3p andepeHuitoBana xsopux Ha IXC i3
fiabetom i nauieHTis 3 IXC 6e3 aiabeTy 3 BUCOKOH AiarHoc-
TUYHOHO TOYHICTIO.

BigoMocTi npo MiABULLEHHS! PIBHIB LIMPKYNIOKYOI Mi-
kpoPHK-126 y xBopux Ha ctabinbHy IXC, wo ogepxanu
B LibOMY AOCTIZKeHHi, 30iratoTbCst 3 pesyrnbsratamu iHLnX
asropi [17-19]. Tak, y nauieHTiB 3i cTabinbHoto IXC piHi
MikpoPHK-126 3pocTanu npu TsK4MX aTepOCKNepoTUYHUX
YpaxeHHsSIX KOPOHapHWX apTepii 3a faHumu aHriorpadii,
a nigeuweHa ekcnpecis mMikpoPHK-126 acouitoBanacs
3 BinbL BpasnueBum (HEHOTUMOM BRISILLIOK Y KOPOHAPHUX
apTepisix (3 ninigHO-HEKPOTUYHUM SAPOM), LLO BUSBMEHI
Mif Yac BHYTPILUHBOCYAWMHHOIO YNbTPa3ByKOBOMO A0CHi-
IKeHHs [18,19].

Ony6nikoBaHi ekcnepuMeHTanbHi AaHi NiATBEPMKYIOTH
aTeponpoTeKTMBHI BnacTnaocTi MikpoPHK-126, sika Ha TBa-
PUHHIA MOAeni NpuUrHivyBana nporpecyBaHHs KOPOHAPHOO
aTepOCKNepOo3y, 3HWKYHUM EKCTIPECio Npo3ananbHUX Ln-
TOKIHIB (cbakTopa Hekpo3y nyxnuH-a (PHI-a, iHTepneiikiHy
(1M)-1B), snepHoro takTopa-kB (NF-kB) i Monekynu agresii
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OpwuriHaAbHiI AOCAIAXKEHHS

cyamHHnX knitnH-1 (VCAM-1), a Takox iCTOTHO NigBuLLYIO4M
ekcnpecito npotusanansHoro /1-10[8,10,20]. 3Baxatoumn Ha
Lie, MpUNycKatoTb, L0 MigsuLLeHi npy ctabinbHin IXC pisHi
MikpoPHK-126 moxyTb 6yTi NposiBOM KOMMEHCaTOPHOI
BiONOBIZi Ha 3ananeHHs B yMoBax rinepninigemii Ta 6ytu
YaCTUHOK MEXaHi3My HEraTMBHOMO 3BOPOTHOTO 3B'A3KY,
konu excnpecist MikpoPHK-126 36inbLuyeTbes 3a HASBHOCTI
BPa3NMBMX aTepomaTo3Hux Brsiiok, abu 3anobirtu ixHin
Aectabinisavii Hagani [18,19].

3a3Haunmo, Lo 3aranom pesynsTatv JOoChidXeHb
umpkymtoroyoi MikpoPHK-126 npu cTabinbHin IXC cynepe-
ynmsi. MNopsg i3 HaBegEHUMN JaHUMM OO NIABULLEHHS T
PiBHS B LIMPKYNSLi, € NOBIAOMMEHHS | PO 3HKEHHS LIbOro
nokasHuka [21,22]. Y peskvx poboTax He BUSIBUIM 3HaYYLL
3MiHu ekcnpecii MikpoPHK-126, ane BcTaHOBWNW NpsiMUiA
3B’A30K Mixk MikpoPHK-126 i manumu winsHumm JINHLY y
nauieHTiB 3 IXC i 6e3 Hei [23,24].

He MoOXHa BMKMOYaTH, WO HEOAHO3HAYHICTL AaHUX
Lofo piBHiB Lmpkyntoto4oi MikpoPHK-126 npu IXC moxe
6yTun Hacnigkom KonvBaHsb ii ekcnpecii nig BNMBOM Pi3HUX
thakTopiB pU3NKy (SK-0T Ha3BaHVX Manmx LWinbHUX JIMTHLL)
3anexHo Big CTadii atepocknepoTuyHoro npouecy abo
LUBWAKOCTI MPOrpecyBaHHsl CyAUHHNX ypaxeHb. Tak, noBi-
AOMNs0Th: Y XBopyX Ha IXC i3 WBuakuM (3a pesynsratamu
12-MiCA4HOrO CNOCTEepexXeHHs) aHriorpadiyHo MiaTBEP-
[PKEHUM MpOrpecyBaHHSAM CTEHO3y KOPOHApHWX apTepiit
BUXIiZHI PiBHI LMpKyioto4oi MikpoPHK-126 3HauyLLO Hikui
MOPIBHSAHO 3 NaLieHTamy 6e3 WBMAKOro aHriorpac)ivyHoro
nporpecyBaHHs CTEHO3y [25].

MikpoPHK-126 micTuTb ABa 3pinux naHuori — Mikpo-
PHK-126-3p i mikpoPHK-126-5p, wo yteoptotoTbes 3 3
i 5’ KiHUiB BMXigHOT npe-MikpoPHK Ta pisHATbLCS 3a oco-
6rmBocTaMK ekcnpecii, perynatopHumn edpektamm [10].
Ane y 6aratb0x opuriHanbHUX AOCHIMKEHHSIX, OrMsaax He
HaBedeHo, k1 naHuor MikpoPHK-126 BusHavanm — 3p
abo 5p. Lle moxe GyTv ogHiero 3 MPUYMH HEOAHOPIAHOCTI
ONPUIIOOHEHNX AaHUX LWoAo aucperynsuii uiei mikpoPHK
y pasi CyauHHuX 3axBoptoBaHb. OTxe, CynepeynuBicTb
pesynbTariB AOCHimKeHb Bkasye Ha HeoOXiaHICTb NpogoB-
XEHHS1 BUBYEHHSI LMpKyniotoyoi MikpoPHK-126-3p npu
IXC six Giomapkepa Ta NOTEHLIAHO aTeponpPOTEKTUBHOIO
mogynsitopa.

OnuH i3 haKTopiB PU3NKY, IO CMIPUYMHSE 3HDKEHHS
ekcnpecii MikpoPHK-126, — L. Y kinbkox MeTaaHanisax
MnoKa3aHo 3MeHLUEeHHS piBHiB MikpoPHK-126 npu LIA 2 Tuny
Y BCiX 3a1y4€HNX KOHTPONbOBaHUX AOCHIMKEHHSX, @ TAKOX
HaronoLUeHo Ha BaXnuBOCTi Liei 0cobnneoi MikpoPHK sk
noTeHLjnHoro Giomapkepa Ans nporHo3ysaxHs LU [15,26].
IcTOTHE 3HWXEHHS piBHIB MikpoPHK-126-3p y XBOopumx Ha
IXC npu npuegHanHi LA 2 Tvny, Wwo BusiBunm nig vac Hawwo-
ro fOCHiMKEHHS, 3BiraeTbCs i3 LMW AaHUMU. 3MEHLLEHHS!
ekcnpecii areponpotekTneHoi MikpoPHK-126 y nauiexTis
i3 LI moxe cBiguMTi Npo ocnabrneHHsl, BUCHAXEHHS
Ha3BaHWX NOTEHLINHUX KOMMEHCAaTOPHUX MEXaHi3MiB ii
3pocTaHHs y xBopux Ha IXC 6e3 L[, a Takox 3ymoBnto-
BaTW MPUCKOPEHE MPOrPecyBaHHsl aTepOCKNEPOTUYHIX
ypaxeHb npu L.

MiweHsmm mikpoPHK-126 € Kinbka reHis curHanbHuX
nsxis iHCyniHy (cybcTpaty iHcyniHosoro peuentopa 1 i
2 (Insulin receptor substrate, IRS) cocchatnamniHoanTon
3-kiHa3a (Phosphatidylinositol 3-kinase), AKT (RAC-alpha
serine/threonine-protein kinase, Protein kinase B)). Y po-
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CIMKEHHI Ha KynbTypax KNiTUH BCTAHOBUMU: CrieundivHO
CNpsIMOBaHa BHYTPILLHBOKMITUHHA iHAYKLiS MikpoPHK-126
3MEHLUYE CMHTE3 BignoBigHUX BinkiB y renatouuTax,
NPV3BOANTL A0 iHCYMIHOPE3NCTEHTHOCTI Ta NOPYLUEHHS
meTaboniamy rmtokosu [12,27]. Ha TBapuHHiii mogeni oxu-
PiHHS NOKa3aHo, Lo nigsuLLeHa excnpecisa MikpoPHK-126
Y XUPOBIN TKaHWHI CMIPUYMHANA NOCUNEHHS iHCYniHOpe-
3UCTEHTHOCTI # MOPYLUEHHS TONEPaHTHOCTI [0 TOKO3M
Ha piBHi BCcboro Tina TeapwH [13]. B ogHoMy kniHiYHOMY
LOCRIIKEHHI BUSIBUNM NO3UTUBHUI KOPENALLIiHUIA 3B’A30K
MK Lmpkyntotodoto MikpoPHK-126 ta ingekcom HOMA-IR
npv LA [28]. Y Hawomy pocnimkeHHi B navieHTiB 3 IXC i
LI 2 Tuny BCTaHOBWMM 3BOPOTHI 3B'A3KM MiX napameTpamu
meTaboniamy rnokoau i MikpoPHK-126: 3HKeHHs! piBHIB Ln-
pkyniotodoi MikpoPHK-126-3p acouitoranocst 3i 36inbLUeH-
HSIM rmikemii Ta inaekcy iHcyniHopeaucteHTHoCTi HOMA-IR.
IMopibHi acoLjiaLii BCTaHOBWNM B KiNbKOX AOCHIMKEHHSAX, LLIO
3AilicHeHi 3a yyacTi xBopux Ha LI 6e3 cepLeBo-CyanHHUX
3axBoptoBaHb [10,26,29].

Ha nigcrasi foBegeHWX NpoTu3ananbHUX BNacTMBOC-
Ten MikpoPHK-126 nepenbavatoTh, WO HeraTMBHWIA 38’930k
Mix MikpoPHK-126 ta iHgekcom HOMA-IR 3ymoBneHui
UM, WO MikpoPHK-126 Moxe 3MeHLIyBaTh iHCyniHope-
3UCTEHTHICTb Yepe3 perynsauilo nepeaaBaHHs curHanis
NF-kB i cekpeLii 3ananbHux UATOKiHIB, BkNtovatoun PHI-a
Ta I/1-6, i came yepe3 3ananbHi Wnsaxu MikpoPHK-126 Bi-
Apirpae supiwansHy ponb y natodisionorii LA 2 tuny [29].
3BOpOTHUI 3B'A30K Mixk MikpoPHK-126 i rnikemieto Moxe
6yTn HacnigKkom NPsIMOTO NPUrHIYYBaNbHOTO BNAMBY rinep-
rmikemii Ha ekcnpecito MikpoPHK-126. Tak, y foCTimKeHHsX
Ha KynbTypax KMiTUH BUCOKWIA BMICT ITIHOKO3U B CEPeoBULL
MpW3BOAVB [0 ICTOTHOTO 3HIMKEHHS piBHIB MikpoPHK-126
[11,14]. BpaxoBytoun nigTBEpIXeHi aHTUaTeporeHHi, Ba-
CKYNONPOTEKTWBHI BNacTMBOCT MikpoPHK-126, 3HMxeHHS
ii ekcnpecii yepes rineprrikemito MOXe MaTyt KI4oBe
3HAYEHHs B MATOrEHE3i CyAMHHNX YCKIaaHeHb aiaberty.

MobynosaHi ROC-kpuBi nokasanu, wo MikpoPHK-
126-3p mae cyTTeBY NpeanKaTMBHY 3AaTHICTb BiLOKpEM-
moBaTh xBopux Ha IXC Big 300poBMX 0CiO KOHTPOMIO.
Mpote cynyTHin L 2 Tuny iCTOTHO 3MeHLLYBaB LiHHICTb
MikpoPHK-126-3p sk 6iomapkepa possutky IXC. MNnowa nig
kpvBoto npw noegHarHi IXC i LU 2 Tuny 3HavyLwo MeHLa,
Hixk npu IXC 6e3 LI, ane Bce x 36epirana BignoBigHICTb
CTATUCTUYHUM KPUTEPIAM AiarHOCTUYHOT eheKTUBHOCTI.
MikpoPHK-126-3p mana BUCOKY [iarHOCTUYHY LiHHICTb
y AndbepeHuitoBaHHi xBopux Ha IXC i L 2 Tuny i nauj-
eHTiB 6e3 L. Pesynstat ROC-aHaniy cBiguuth, Lo
MikpoPHK-126-3p moxe 6yTn KopucHum Giomapkepom
ANS CKPUHIHTY | paHHbOI giarHocTuky LA 2 Tuny y xBopux
Ha IXC. 3BicHo, Liei BUCHOBOK noTpebye NiATBEPMKEHHS Y
MPOCMEKTUBHNX NOPIBHANBHUX JOCHIMKEHHAX Ha BinbLunX
KoropTax NauieHTiB i3 pisHUX NonynsLii.

OTxe, y HaLLOMy JOCTigKeHi BCTAHOBWIY NiABULLEHHSI
piBHiB MikpoPHK-126-3p y naieHTis 3 IXC 1010 nokasHukiB
rpynu 340POBMX OCIO HE3aNEXHO Bif HASIBHOCTI CYNyTHLOrO
LIA 2 Tuny. Lie MoxHa BBaXaT 3aX1CHM KOMMEHCATOPHUM
MEXaHi3MOM, LU0 CPSIMOBaHWIA HA 3MEHLLIEHHS! aKTUBHOCTI
aTeporeHHNx npouecis. Y nauieHTis 3 IXC y noeaHaHHi 3
L 2 tvny BU3HauMnu SOCTOBIPHE YAaCTKOBE 3HWKEHHS
ekcnpecii MikpoPHK-126-3p, acouiiioBaHe 3 rineprmikemieto
Ta iHcyniHopeaucTeHTHicTio. OTxe, HaLli AaHi cBigyaTh Npo
npsamMuiA npurHivysansHuin Bnnus LI 2 Tuny Ha cekpeuito

MikpoPHK-126 npu IXC; ue moxe Oy ogHWM i3 Barommx
YMHHWKIB arpecvBHOro nepebiry KOPOHApPHOro aTepockne-
posy, Lo LBKAKO nporpecye, npy LI 2 tuny.

BeanepeyHo, NOTPIOHI HacTynHi JOCNiMKEHHS Ans
YiTKOTO BU3HAYEHHS (DYHKLOHaNbHOI PORi LIMPKYITHOYOT
MikpoPHK-126-3p npu L 2 Tuny i ioro cepLieBo-CyanHHUX
yCKNaZHeHHsIX. 3anuLatoTbCst TaKOXK OCTATOMHO HEBU3HA-
YEHUMM MEeXaHI3MW ancperynsuii ekcnipecii LpKyoryol
mikpoPHK-126-3p npu LI i cepueBo-CyanHHUX 3axBopto-
BaHHsX. BcTaHoBEHE BiGHOCHE CrieumndiYHe 3HKEHHS piB-
HiB MikpoPHK-126-3p Mapkye HasiBHicTb L 2 Tuny y xBopux
Ha cTabineHy IXC i cBigYNTb NPO KOPUCTb BUKOPUCTAHHS
uiei mikpoPHK sik Giomapkepa Anst paHHLOrO BUSIBIEHHS
rniokomeTaboniynmx nopylueHs npu IXC. HeobigHi maciu-
TabHiLLi KOrOPTHI AOCIMKEHHS ANS LUMPLLOTO OLHIOBAHHS
moxnneocTel MikpoPHK-126 y CKpuHiHry, NpOrHo3yBaHHi
puaukiB i giarHocTuui L npw IXC.

BucHoBKM

1. Y naujenTia 3 IXC i LU 2 Tuny Ta 6€3 HbOro piBHi
LmpkymtoroHoi MikpoPHK-126-3p 3HauyLLo nigeuLyBanucs
MOPIBHSIHO 3 KOHTPOIEM, IMOBIPHO, BHACIZOK KOMMEHcaTop-
HUX MexaHismiB. Ane B nauienTis i3 LI 2 Tuny ekcnpecis
MikpoPHK-126-3p BiporigHo Hux4a, Hix y xBopux 6e3 L.

2. Ha BigmiHy Big xBopux Ha IXC 6e3 LI, y naujieHTis
3 U 2 Tuny BU3HAuMnM 3BOPOTHI B3aEMO3B'A3KM MiX
LmpkymtoroHoro MikpoPHK-126-3p i rmokometabonivyHumm
napameTpamu: Hxdi piBHi MikpoPHK-126-3p acoujitoBanmcs
3i 3pOCTaHHAM rMiKeMii Ta iHAEKCY IHCYNIHOPE3UCTEHTHOCTI
HOMA-IR.

3. ROC-kpuBa anst mikpoPHK-126-3p uiTko Bigokpem-
ntoBana nauieHtis 3 IXC i LA 2 tuny Big xsopux 6e3 LI,
Lle cBigunTb NPO NEPCMNEKTUBHICTL BUKOPUCTAHHS L€ Mi-
kpoPHK Anst MOHITOpUHIY rmtokomeTabonivyHMxX nopyLUeHb
Y KOMMNMEKCHil CTpaTerii CKpUHIHTY i cTpaTudikaLlii pusuky
LA 2 Tuny y xopux Ha IXC.

MepcnekTMBy noganblumnx gocnimkedb. OgepxaHi
pesynbTati 1 aHanis nonepeaHix AocnimKeHb 0brpyHTo-
BYIOTb [OLIMBbHICTb HACTYMHOMO BUBYEHHS LIMPKYIOYOT
MikpoPHK-126-3p npw IXC i L 2 Tvny ik noTeHLinHoro
BaCKyNONPOTEKTUBHOTO MOAynsTOpa Ta BUCOKOIHdOopMa-
TuBHOrO Biomapkepa. BaxnmBnM € BU3HAYEHHS! TOYHMX
MexaHiamiB i dakTopi gucperynauii MikpoPHK-126-3p,
3'ficyBaHHs NaTodizionoriYHoro i isionoriYHoro 3Ha4eHHs
nocurneHHs abo NpurHiveHHs ii excnpecii, JoCnimpXeHHs
eekTiB MeanKaMeHTO3HOI Tepanii, OLiHIOBAHHS MOXMBOT
poni MikpoPHK-126-3p sik TepaneBTUYHOI MilLEHi B pasi
noegHanHs IXC i L 2 tuny. EeKTVBHICTb LMpKyntoo4oi
MikpoPHK-126-3p y nporHo3yBaHHi pu3uky Ta giarHocTui
LI 2 tuny npu IXC notpebye BanigaLlii NopiBHAHO 3 iHLLMMU
BijOMMMM Biomapkepamu.
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OpwuriHaAbHiI AOCAIAXKEHHS

CTpyKTYpHO-QYHKLiOHAAbHI 3MiHU cepLsa U eAeKTPUUHI NOpyLUEHHSA

Y XBOPUX Ha iLuemiuHy XBopoOy cepus 3 CynyTHbOIO aHEMI€EIO

M. 0. KoHoBanoBa2 *ABCPE H C, MuxannoBcbkaDABCEF

3anopi3bknit AepxXaBHUIA MEeAUYHUIA YHIBEPCUTET, YKpaiHa

A - KOHLIEMNLLS Ta AM3aMH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

MeTta po60TH — BUBYMTI BNAMB CYNyTHBLOI aHEMIi Ha 0COBNMBOCTI KapaianbHOro PEMOAENIOBAHHS Ta eNEKTPUYHI NOPYLLEHHS Y
XBOpUX Ha iLemivHy xsopoby cepus (IXC).

Marepianu Ta metogu. O6ctexunm 89 xBopux Ha IXC: cTabinbHy cTeHokapgito HanpyxeHHs -1l ®K (34 vonosiku, 55 xiHOK,
Bik — 69 (61; 72) pokis. [MaLieHTiB noginumu Ha 2 rpynu: ocHoBHa (n = 44) — xBopi Ha IXC Ta cynyTHIO aHEeMIto, NOPIBHSHHS (N = 45)
— xBopi Ha IXC 6e3 aHewmii. OujHoBanu pesynstaTu exokapaiockonii Ta 4o6oBoro MoHiTopyBaHHst EKI™ 3a Xontepom.

Pesynikratu. BetaHoBunu, WO KiHLEBUIA AiaCTONIMHWIA | KIHLEBWA cUCTONIYHUIA 06’eMu niBoro wnyHouka (J1LW) Buwi y xBopumx
OCHOBHOI rpynu (Ha 24,7 % (U = 60,0; p < 0,05) i 25,9 % (U = 53,5; p < 0,05) BignoBigHo); KiHLEBMIA AiaCTONIYHWIA i KIHLEBUIA
CUCTONIYHUI IHAEKCW MIBOTO LUMYHOYKA Y XBOPWUX OCHOBHOI IPYNM TakoX NepeBuLLYBanit BiBMOBIAHWIA NOKA3HUK rPyni MOPIBHAHHS
(Ha 20,2 % (U=99,5; p<0,05)i34,8 % (U=98,5; p<0,05) BignosiaHo). He BUSIBMNN CTATUCTUYHO 3HAYYLLY Pi3HWLIO 3@ TUNamMu
reomertpii JILL, ogHak iHgekc macu miokapaa J1LL gocTosipHo Buwmii Ha 12,0 % y xBopux ocHoBHoi rpynu (U = 315,5; p < 0,05).
BusHaunnu: B ycix nauieHTis nepesaxas 1 T1n giactoniyHoi aucdyHkuii (A1), ane B OCHOBHIl rpyni cnocTepirany TeHAEHL0 A0
30inbLUEHHS KiNbKOCTI XBOpWX i3 2 i 3 Tunom [[1. Y XBOpMX OCHOBHOI rpynu B aKTUBHWA nepiog BusiBunmn 3HmkeHHs SDNNi Ha
31,85 % (U =216; p <0,05), VLF Ha 53,79 % (U = 176; p < 0,05); 36inbLeHHs LF Ha 60,56 % (U = 53; p < 0,05) Ta SI B 2,14 pasa
(U =435; p <0,05). AHemis y xBopux Ha IXC nigBuLLyBana pu3nk BUHUKHEHHS BeretatneHoro gncbanaxcy sagivi (BP = 2,045;
95 % [l 1,084-3,861; p < 0,05), enisoais Taxikapaii B 1,5 pasa (BP = 1,510; 95 % [ 1,047-2,178; p < 0,05) Ta iwewmii miokapaa
B 2,2 pasa (BP =2,173; 95 % [l 1,047-4,512; p < 0,05).

BucHoBku. CynyTHs aHeMmist y xBopux Ha IXC HeraTyBHO BNMBa€E Ha CTPYKTYPHO-TEOMETPUYHI BNACTUBOCTI CEpLSs, MPUTHIYye
3aranbHy BapiabenbHiCTb CEpLIEBOTO PUTMY, NIABULLYE TOHYC cumMnaTuyHoi naHkvm BHC y neHHuiA nepiog i cTpec-iHAeKe, a Takox
30inbLUye YacTOTy Ta PU3NK BUHUKHEHHS BEreTaTnBHOro aucbanaHcy, enisomis Taxikapaii Ta iwemii Miokapaa.

Structural and functional changes of the heart and electrical disorders
in patients with coronary artery disease with concomitant anemia

M. 0. Konovalova, N. S. Mykhailovska

The aim of the study: to investigate the effect of concomitant anemia on the features of cardiac remodeling and electrical disorders
in patients with coronary artery disease (CAD).

Materials and methods. In total, 89 patients with CAD, stable angina II-lll FC were examined (men — 34, women — 55, age —
69 (61; 72) years). All patients were divided into 2 groups: the main group (n = 44) consisted of patients with CAD and anemia,
the comparison group (n = 45) — patients with CAD without iron-deficiency anemia. The results of echocardioscopy and 24-hour
ECG (Holter) monitoring were analyzed.

Results. Left ventricular (LV) end-diastolic and end-systolic volume were higher in the main group by 24.7 % (U = 60.0; P < 0.05)
and 25.9 % (U =53.5, P <0.05), respectively; end-diastolic and end-systolic left ventricular index also were higher in the main group
by 20.2 % (U =99.5; P < 0.05) and 34.8 % (U = 98.5; P < 0.05), respectively. There was no statistically significant difference in
the types of LV geometry; however, the left ventricular mass index was significantly higher by 12.0 % in patients of the main group
(U =315.5; P < 0.05). The patients of both groups mostly showed diastolic dysfunction type 1, however, in the main group, there
was a tendency to increase the number of patients with diastolic dysfunction type 2 and type 3. In patients of the main group, in
the active period, there was a decrease in SDNNi by 31.85 % (U = 216; P < 0.05), VLF by 53.79 % (U = 176; P < 0.05); increase
in LF by 60.56 % (U = 53; P < 0.05) and SI by 2.14 times (U = 43.5; P < 0.05). The presence of anemia in patients with CAD
caused a twofold increase in the risk of autonomic dysfunction (BP = 2.045; 95 % CI 1.084-3.861; P < 0.05), 1.5 times increase
in tachycardia episodes (BP = 1.510; 95 % CI 1.047-2.178; P < 0.05) and 2.2 times increase in myocardial ischemia (BP = 2.173;
95 % Cl 1.047—4.512; P < 0.05).

Conclusions. Concomitant anemia in patients with coronary artery disease adversely affects the structural and geometric properties
of the heart, leads to an overall suppression of heart rate variability, increases the sympathetic tone of the autonomic nervous system
in daytime period and the stress index, as well as raises the risk of autonomic dysfunction, tachycardia and myocardial ischemia.

BHacnigok icToTHOro 30inbLUEeHHS! B CBITOBIN MOMyrsLLi YacT-
K1 Niofe NOXUIOro Biky He BTpadvae akTyansHoCTi npobne-
ma komop6iaHoi natonorii [1,2]. 36inbLueHHs nowmpeHoCTi
KOMOpGIgHMX CTaHIB y XBOPUX KapgionoriyHoro npodinto

Mae BaXnmBe MeAUKO-COoLianbHe 3Ha4eHHS!, abke Npuaso-
AWTb [0 CTIiVKOI BTpaTW Npaue3naTHocTi, iHBanigusadii Ta
cmeptHocTi [1,3]. Cepen 3axBoptoBaHb CepLEBO-CYANHHOT
cucTemu iemivyHa xeopoba cepus (IXC) — oaHa 3 ronoBHUX
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MPVUYMH BUCOKOI CMEPTHOCTI Ta BTpaTV Npawe3aaTHoCTi B
YkpaiHi Ta GaraTbOX iHOYCTpianbHO PO3BMHEHWX KpaiHax
CBITY, @ OTXe € CepIO3HO MEeNKO-eKOHOMIYHO0 Npobne-
moto [4]. 3a paHummn BOOS, Ha aHewmito CTpaxaae Maixe
24,8 % HaceneHHs nnaHeTu [5]. AHEMIlO AiarHOCTYHTb Y
20 % xBopux Ha IXC [6], y TPETUHM NaLiEHTIB i3 XpOHIYHO
cepueBoto HegocTatHicTio (XCH) iwemiyHoro reHesy [7];
BOHA HeraTvBHO BMSIMBAE Ha KITiHIYHWY NPOrHO3 NavjeHTiB,
a TaKOX 3HIKYE TXHi PyHKLIIOHANbHI MOXIIMBOCTI Ta SKICTb
xutTH [8].

Y BignoBigb Ha aHeMiyHy rinokcito 3 Boky cepue-
BO-CYAWHHOI CUCTEMW BUHUKAIOTb KOMMEHCATOPHI 3MiHU:
Taxikapgis, 30inbLUEHHs CepLeBoro BUKWAY, PO3LLMPEHHS
KPOBOHOCHMX CyauH [9]. Y pasi Tpusanoro nepebiry aHemii B
pesynbTarti nepeBaHTaXeHHs cepList 06’emoM BifbyBaeTsCs
pemoaentoBaHHs Miokapaa 3 aunaradieto Ta rineprpodieto
niBoro wnyHouka (J1LU), knanaHHo HeJoCTaTHICTIO, WO
MpW3BOAMTL A0 anoNTo3y Ta HEKPO3Y KIiTUH Miokapaa, Npo-
rpecyBaHHs ibposdy Ta XCH [10]. MoTpebytoTb yTOUHEHHS
0Co6MMBOCTI CTPYKTYPHO-GhYHKLIIOHANBHOTO CTaHy cepLsy
xBopux Ha IXC Ha Tni cynyTHLOI aHeMmii.

Bigomo, Wwo Ha Tni po3BUTKY aHEMIYHOI TiNOKCii Bid-
OyBaeTbCA CyTTEBA aKTMBALli CMMNATUYHOTO BiaAiny
BereTaTMBHOI HepBoBOi cuctemn (BHC) 3 poseutkom Be-
reTaTuBHOI AMCAYHKLji — NOpyLUeHHsM ii 36anaHcoBaHoi
aktyBHocTi [11-13]. CumnaTuyHui Biggin BHC cnpusie
iCTOTHOMY MOCHNEHHIO NPOLIECIB kaTaboniamy, AisnbHOCTI
CepLeBO-CyaAMHHOI CUCTEMM, Mepepo3noainy 06’emMy KpoBi
3ar1eXHO Bif 30aTHOCTI OpraHiB NpoTucToATy rinokcii [11,13].
HaiiHopmaTuBHILLMIA MeTOZ KinbKICHOTO OLiHIOBaHHS
BereTaTMBHOI perynsuii cepueBoro putMy — aHanis Bapi-
abenbHocTi cepueroro putMy (BCP) [14]. 3asHaumnmo, Lo
nokasHuk BCP e HesanexHummn npegmkropamu Hecnpu-
STNIMBOrO MPOrHO3y B 3ararbHii NOMynsLii, @ 3HKEHHS
BCP nos’sizaHe 3 NigBuMLLEHAM PU3VKOM CMepTi Y XBOPUX
Ha CepLeBO-CyaNHHY NaTonorito, 3okpema i Ha IXC [15,16].

[ocnimkeHHs BereTatueHoro GanaHcy B gopocnin
nonynsuii 3 aHeMieto Nokasaro NiABULLEHHS 4aCcTOTU cepLie-
BWX CKOPOYEHb Y CMOKOI Ta 3MiHW 3aranbHoi BapiabenbHoCTi
cepueBoro putmy [15]. BTim, HuHi onybnikoBaHo obmexeHy
KiNbKiCTb JaHMX LLOLI0 0COBNMBOCTEN BEreTaTMBHOIO CTaHy
cepus, apUTMIYHUX Ta iLUeMIYHX MOopyLUEHb Yy XBOPWX Ha
IXC, wo nepebirae Ha TNi cynyTHLOI aHeMii.

MeTa po6otu

BuBunTM BB cynyTHLOT aHeMii Ha ocobnmBoCTi kapai-
anbHOrO0 PeMOAEntoBaHHS Ta ENeKTPUYHI MOPYLLEHHS Y
xBopux Ha IXC.

Marepianu i MeToAH AOCAIAKEHHA

Y MOHOLEHTPOBE NOABINHE BiAKpWUTE AOCIIMKEHHS B Napa-
nenbHWX rpynax sanyuunu 89 xesopux Ha IXC: ctabinbHy
cTeHokapgito HanpyxxeHHst [1-I1l OK (34 yonosikw, 55 XiHOK,
cepepnHiit Bik — 69 (61; 72) poki). MavjeHTn nepebysanu
Ha cTauioHapHOMY MikyBaHHi B TepaneBTU4HOMY Ta Kap-
gionoriyHomy BiggineHHax KHIM «Micbka nikapHs Ne 4»
3MP (m. 3anopixoks). B ocHosHy rpyny (n = 44) 3anyunnu
xBopux Ha IXC i3 cynyTHbO aHeMi€to (MepeBaxHo 3ari-
300ediLMTHOLD), Y Tpyny NOPIBHSAHHA (N = 45) — nauieHTiB
3 IXC 6e3 aHewmii.

KpuTepii 3anyyeHHs B AOCNIMKEHHS: HASBHICTb iHdOp-
MOBaHOI 3roay; Bik noHaz 18 pokiB; HasBHICTb aHemii (Hb
<130 r/n y vonosikiB, <120 r/n y XiHOK, KiNbKICTb epuUTpoO-
unTie — <4,0 x 10"/n y Yonosikis, <3,7 x 10'/n y xiHOK);
BepudikoBaHa IXC. Kputepii BUKNHOYEHHS: BIiICYTHICTb iH-
¢hopmoBaHoi 3rofu, fiarHOCTOBAHiI B CTaLOHapi roCTpi Kpo-
BOTeui, FOCTPWiA KOPOHAPHWIA cuHAPOM, XXH -V CT., Tsaxka
aHewis, Lo notpebye remoTpaHcdya3ii, remoniTuYHi aHemii,
rino-/annacTuyHi aHeMmii, 3MOsIKICHI NyXMWHKW, y TOMY YuCH
KPOBOTBOPHUX OpraHiB, B12-choniesogediuuntHa aHeMis.

IXC BepudikyBanu BignoBiaHO 4O pekomeHaaLin
European Society of Cardiology (ESC) 3 miarHoctukm Ta
NiKyBaHHS XPOHIYHOrO kKopoHapHoro cuHapomy 2019 p. Ta
YMHHOTO YHihiKOBAHOTO KNiHIYHOrO NPOTOKOMNY NEPBUHHOI,
BTOPUHHOI (CnewjianiaoBaHoi) Ta TPETUHHOI (BUCOKOCNEL-
anisoBaHoi) MeanyHoi gonomorn «CtabinbHa ilemivyHa
xBopoba cepus» (Hakas MO3 Ne 2857 Big 23.12.2021
poKy). HasiBHiCTb Ta eTionorito CynyTHbOro aHemi4Horo
CYHOPOMY BCTAHOBWIIM LLMISIXOM BU3HAYEHHS PIBHS reMO-
rnoBiHy, NigpaxyHKy KinbkocTi epuTpoLuTiB, GioxiMiYHOro 1
iMyHOEepMEHTHOTO JOCAIMKEHHS (3riAHO 3 pekoMeHaaLli-
amu British Society of Gastroenterology (BSG) 3 BeneHHs
XBOPUX Ha 3anizogediuntHy aHemito 2021 p., Hakasis
MO3 Ykpainu Ne 709 Big 02.11.2015 poky Ta Ne 647 Big
30.07.2010 poky 3a pepakuieto Big 29.07.2016 poky).
Kputepiit 3anionediuuTy — piBeHb hepuTUHY CMpoBaTku
KpoBi <15 Hr/mn.

lMokasHukn 3anisogediunMTHOrO NPodinio nauieHTiB
OCHOBHOI Ipynu HaBeaeHo B mabruui 1.

Yci xopi otprmMyBanu 6aaucHy Tepanito IXC, wo nepes-
6ayana npuaHayeHHs aHTUTPOMOOLIMTApHUX Mpenaparis,
cTaTuHiB, B-6nokatopis, IAM® i HiTpaTie TpuBanoi Aji 3a
HeobxigHocTi. XBopi Ha IXC i3 cynyTHB010 aHeMiELo nerkoro
CTYNeHs TSHXKKOCTI OTpUMYBanu 3anisa cynbgary Cyxoro
247,25 mr (TapaudbepoH, hapmaLieBTiHa komnaHis Pierre
Fabre Medicament Production), wo eksiBaneHTHo 80 mr
3aniaa (Il), no 1 Tabnetyi 1 pa3s Ha feHb. XBOpi 3 CyNyTHLO0
aHEMIE0 CepeaHbOro CTYNEHS TSHXKKOCTI OTPUMYBAsN BHY-
TPiLLHBOBEHHO KpanenbHo 5 mn 3anisa (Il rigpokeng-ca-
xaposHoro komnnekcy (Cydep, TOB «tOpig-®apm») 3
koHUeHTpaLlieto 20 mr/mn (100 Mr 3anisa) Tpudi Ha TWKOEHD.
EdbekTnBHiCTb Tepanii OuiHIOBanu 3a NpuMpoCTOM piBHS
remorno6iHy, Sk y pasi NO3MTMBHOI BiAMOBIAi CTaHOBYB
+1 r/n/po6y nikyBaHHs. TpyBanicTb NikyBaHHS npenaparamu
3arni3a BU3HaYanu iHayBeigyansHo, BoHa CTaHoBWNA 3 MiCsiLi
nicns HopManiaauii piBHS remorno6iHy.

[ns ouiHOBaHHS 0COBNMBOCTEN KapgianbHOro pemo-
[EnoBaHHs BUKOPUCTANN yrbTPasByKOBUIA 4iarHOCTUYHWIA
ckaHep MyLab 50X (eSaote, Itanis). BuaHavanu poamip
nisoro nepeacepas B diactony (/1Mg, cm), npasoro ne-
peacepas B piactony (MM, cm), po3mip NiBOrO LITyHOY-
ka B cucrony (KCP, cm) i giactony (KOP, cm), ToBLWUHY
MiKLWITyHO4KoBOI nepeTuHkm (ML), 3aaHBOI CTiHKM NiBoro
wnyHouka (3C JILW, cm) B giactony, NpaBoro LunyHouka B
piacrony (MLWa, cm). Ha ocHoBi Luyx AaHux po3paxysanm
kiHueBo-giactoniynmi (KOO JLL, mn) Ta KiHLeBo-cucToniy-
Huia (KCO JILL, mn) o6’emu, kiHueBo-giactonivnmia (KOl JILL,
mn/m?) i kiHueo-cucTonivnmia (KCI L, mn/m2) inpexen JLL.
[ns BusiBNeHHs rinepTpodii Miokapaa NiBoro LWyHouKa Ta
OLHIOBaHHS /I0r0 TMMY PEMOLENIOBAHHS BU3HAYau Macy
Miokapaa nisoro LwnyHouka (MM JILL, r), inpekc macu mio-
kapaa (IMM JILL, r/m?), BigHOCHY TOBLUMHY cTiHoK (BTC) 3a
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3aranbHonpuitHaTMMK chopmynamu. [linepTtpodbito Miokapaa
giarHoctyBanm npu 3HadeHHi IMM JILW noHag 115 rim? y
YonogikiB Ta 95 r/m? y xiHok. Tunu reomerpii 1L Bu3Ha4anm
3a knacudikauieto Ganau. [4nsi OLiHIOBaHHS CUCTOMIYHOT
yHkuii 1L Bu3Havanm dopakLito Bukugy (OB, %) J1LL 3a me-
Togom Simpson abo metopom L. Teicholz y pasi cynyTHboi
ibpunauii nepeacepab; AiactonivHy ANCHYHKL0 BUBYaNN
3a [IONOMOrOK aHanisy NoKasHWKIB TPaHCMITPamnbHOro
KPOBOTOKY; iHAEKC xopcTkocTi miokapaa JLW (DKM JILU,
MM pT. CT./MM) po3paxoByBarnu 3a hopMyrIoH, LLI0 PEKOMEH-
JoeaHa Poboyoto rpynoto 3 yHKLIOHANBHOT AiarHOCTUKK
Acouiauii kapgionoris YkpaiHu Ta BceykpaiHcbkoi acouiavyi
haxiBuiB 3 exokapgiorpadii (2016 p.).

[ns pocnimxeHHsi BEreTaTMBHOMO CTaHy CEpLIEBO-CY-
AVHHOI CMCTEMV 3aCTOCYBanmW Npunaa Ans XonTepiBCbKoro
moHiTopuHry EKTI™ KapaioceHc K (XAI-MEOWVKA, Ykpaina).
Bueuanu nokasHuku BCP 3a o6y, B AEHHWIA i HiYHUMI
nepiogun. KopucTtyBanucs 4acoBUMM Ta CreKTpanbHUMK
nokasHukamu, Lo cxeaneHi Pobouyoto rpynoto E€eponeit-
CbKOTr0 TOBApKCTBA KapionoriB 3 BUBYEHHS BapiabenbHOCTi
CepLEeBoro putmy.

Kputepin iemii miokapaa Ha EKI™ — ropusoHTansHe abo
KOCOHMCXiAHe 3HKeHHst cermenTa ST Ha 1 MM i BinbLue Bifg
BUXIZIHOTO PIiBHS, LLO CYNpOBOXKY€ETLCS abo He cynpoBo-
[DKYETBCS aHMHO3HUM CMHOPOMOM i/abo Moro ekBsiBaneH-
Tamu (3a4MLLKOIO, BiOYyTTAM cepuebuTTs, ippagiauicto
6orio B niBy nonatky, nisy pyky TOLLO); Lie OLiHtoBany 3a
3anucamy B LLOAEHHUKY naujieHTa. BuaHayanm Tpusanictb
Jenpecii cermenTa ST (xB), rMnbuHy fenpecii cermeHTa ST
(mkB). BpaxosyBanu HasiBHICTb i BIA NOPYLLEHb CEPLIEBOTO
pUTMy NpOTSIroM J06u.

Mig yac poboTy JOTPUMYBaNMUCS MOPanbHO-ETUMHNX
Hopm GioeTukm 3rigHo 3 npasunamu ICH/GCP, lenbciH-
CbKOi Aeknapallii npas noauHu (1964 p.), KoHeeHuiji Pagm
€Bponu 3 npas noauHY i GiomeanumHm (1997 p.), a Takox
YMHHUM 3aKOHOLABCTBOM YKpaiHu.

CratncTiyHe onpaLtoBaHHs AaHUX BUKOHaMW 3a omno-
moroto nakety nporpam Statistica 13.0 (Stat Soft Inc, CLUA
Ne niuensii JPZ8041382130ARCN10-J). TinoTe3y wogo
pO3noginy KirlbKiCHUX NMOKa3HUKIB NepEBipsANu 3a 4OMOMO-
roto kputepito Lanipo-Binka. Ockinbku yci napameTpu He
BiANOBiAANM HopMarbHOMY PO3MOAINY, TO KiNbKICHI 03HaKM
HaBedeHi Sk MediaHa Ta MikkBapTunbHUi iHTepean (Me;
Q25-Q75), sKicHi — y BiacoTkax. [ns OLiHIOBaHHS pi3HNL
nokasHukis BukopuctoByBanu U-kputepii MaHHa-BiTHI
(ans KinbKicHUX NOKa3HMKIB) Ta kpuTepii ¥2 MipcoHa (ans
AKICHMX 03HaK). [Ins ouiHOBaHHS BNANBY aHEMIYHOTO
CMHAPOMY Ha 0COBNMBOCTI kKapAianbHOr0 PEMOAENOBAHHS
Ta BeretaTMBHOrO GanaHcy BWU3HaYanW BiGHOCHWA PU3NK
3 95 % posipunm iHTepsanom ([I). Pesynsratv BBaxanm
CTaTUCTUYHO 3HauyLLmMm nipu p < 0,05.

Pe3yAbTati

KniHiyHa xapaKkTepucTika XBOPYIX, 3amy4eHyX y JOCTimKeH-
HSl, HaBefeHa B mabnuyi 2. Tpyn o6CTeXeHNX 3icTaBHi
3a BiKOM, CTaTTIO navuieHTiB, Tpusanicto IXC i cynyTHL00
natonorieto. PiBeHb remornobiHy Ha 38,7 % Hybxde, KinbKiCTb
epuTpoumTiB Ha 39,0 % MeHLLE y XBOPUX OCHOBHOI rpynu
(p < 0,05). AHemito nerkoro CTyneHst TSHKKOCTI [iarHoCTy-
Barv B 15 (34,1 %), cepeaHboro ctynexs —y 29 (65,9 %)
XBOPWX OCHOBHOI rpynu.

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

Tabnuus 1. 3anizogediumtHnin npodink y xBopux Ha IXC i3 cynyTHLOIO aHeMi€0

Moka3HuK, OAUHML BUMIpIOBaHHSA m

PiBeHb cMpoBaTKOBOIO 3aida, MKMOMb/N 34(1,4,98)
PiBeHb epuTiHy cpoBaTki, Hr/Mn 5,18 (3,01;7,92)
3aranbHa 3ani3o3B’s3yBanbHa 34aTHICTb CHPOBATKMA, MKMOMb/T 86,3 (85,3; 89,2)

Tabnuus 2. KniiyHa xapaktepucTika XBopux Ha IXC 3anexHo Big HasiBHOCTi aHeMii

Moka3HuK, oAMHULI BUMipHOBaHHSA OcHoBHa rpyna Ipyna nopiBHsAHHA
(n=44) (n=45)

Bik, poku 65,0 (59,0; 76,0) 69,0 (62,0; 72,0)
Yonosiku, n/% 14/31,8 20/44,4

Kinku, n/% 30/68,2 25/55,6
TpuanicTb IXC, poku 5,0 (5,0; 15,0 5,0 (5,0; 10,0)
IHbapkT Miokapaa B aHamHesi, n/% 4/9 511
linepToHiuHa xBopoba, n/% 37/84 42/93

Llykposuit piaGet 2 Tuny, n/'% 419 8/17,7
dibpunsuis nepeacepab, n/% 4/9 7/15,5

PigeHb Hb, r/n
Kinbkictb eputpoumTie, x10'%/n

91,0 (82,0; 110,0)*
2,62 (2,42; 3,26)*

1485 (138,5; 156,0)
4,30 (4,10; 4,60)

*: BipOriAHICTb Pi3HMLi NOKa3HWKIB y rpynax xBopux Ha IXC i3 cynyTHbO aHeMieto Ta 6e3 Hei (p < 0,05).

Ta6nuus 3. Moka3HnkK kapaianbHOrO PEMOAENIOBaHHS Y XBopux Ha IXC
3anexHo Bifl HAsiBHOCTI CyNyTHbOrO aHEMIYHOTO CUHAPOMY

Moka3HuK, oAMHULI BUMipIOBaHHSA OcHoBHa rpyna Ipyna nopiBHAHHA
(n=44) (n=45)

Ao, cM 2,86 (2,51; 3,23) 2,79 (252;3,10)

NiNg, cm 3,86 (3,58; 4,25) 3,76 (3,56; 4,23)
KOP S, cm 5,11 (4,62; 5,37) 5,0 (4,72; 5,49)
KOO ML, mn 151,8 (131,9; 181,5)* 121,75 (112,0; 133,5)
Kal, mn/m? 77,3 (53,4; 92,8)* 64,35 (52,20; 72,1)
KCP ML, cm 3,22 (2,94; 3,67) 3,32 (2,95; 3,82)
KCO N, mn 62,7 (43,8; 81,0)* 49,8 (42,1;62,2)
KCI, mn/m? 33,3(26,3; 40,1)* 24,7 (21,4; 31,6)
DKM NLW, mm pt. cT./mMm 0,18 (0,13; 0,23) 0,19 (0,14;0,21)
TMLLMg, cm 1,12 (1,08; 1,16) 1,12 (1,03; 1,18)
T3CNLa, cm 1,10 (1,05; 1,14) 1,07 (1,03; 1,15)
BTC MU, y. o. 0,44 (0,39; 0,49) 0,44 (0,40; 0,47)
MM T, r 242,0 (187,0; 320,0) 243,0 (209,0; 286,0)
IMM NLL, r/m? 153,5 (133,0; 171,0)* 137,0 (125,0; 157,0)

®B %, 3a CimncoHom

54 (49,0; 61,0)

55,0 (51,0; 60,0)

CTIA, MM pT. cT. 18,0 (14,0; 21,0) 18,0 (17,0; 21,0)
Mg, cm 3,14 (2,87: 3,31) 318 (2,78; 3,53)
Mg, cm 376 (3,33; 4.27) 3,79 (3,46; 4,08)

*: BipOriAHICTb Pi3HNL NOKa3HWKiB y rpynax xsopux Ha IXC i3 cynyTHbo aHeMieto Ta 6e3 Hel (p < 0,05).

OcobnuBocTi kapaianbHOro peMoaentoBaHHs y XBOPKX
Ha IXC 3anexHo Bif HasiBHOCTI CynyTHbOrO aHEMIYHOrO
CUHAPOMY HaBefeHi y mabnuyi 3.

3a niHiNHMMM po3Mipamm NOPOXHWH CEPLS rpynu Bipo-
riIHO He BiAPI3HANMCS, NPOTE BCTAHOBNEHO, LLIO NOKA3HMKM
KIHLIEBOrO [jaCTONIYHOro Ta CUCTOMIYHOro 06’eMy MiBOro
LUnyHo4Ka Bynu BMLLMMK Y XBOPUX OCHOBHOI rpyni (Ha
24,7 % (U =60,0; p < 0,05)i259 % (U = 53,5; p <0,05)
BignosigHo). KOI LU y xBopux ocHoBHoi rpynu Ha 20,2 %
6inbWwKin 3a BiANOBIAHMIA NOKA3HUK TPYNU NOPIBHSIHHS
(U =1995; p<0,05), a KCI NNl — Ha 34,8 % (U = 98,5;
p <0,05).

[ig yac aHani3y cucToniYHOi doyHKLT MiBOTO LLTYHOYKa
(puc. 1) BcTaHOBUMK: cepen navjeHTiB 0box rpyn nepe-
Ba)XaloTb XBOPI 3i 30epexeHot0 hpakLieto BUKMAY NiBOTO
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OcHoBHa rpyna

9%

21 %

m 36epexerHa CPILL MpomixxHa CPJILL
Puc. 1. OuiH0BaHHS CUCTOMIYHOT ChyHKLIT MiBOTO LUAYHOYKA B OBCTEXEHMX.
0
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OcHoBHa rpyna pyna nopiBHsHHA

B ExcueHTpuyHa rineptpodist
@ KoHLEHTpUYHe peMoaernioBaHHs

@ KoHueHTpryHa rineptpodis
B HopmarbHa reomeTpis

Puc. 2. Tunn reometpii niBoro LnyHouka y XBopux Ha IXC 3anexHo Bif HasiBHOCTI aHEMIYHOTO
CUHAPOMY.

wyHouka (PB JLU): 31 (70,7 %) ocoba B OCHOBHIW rpyni
Ta 35 (77,0 %) y rpyni nopiBHaHHS. KinbKiCTb nawjieHTiB
3 npomixHoto @B JILL pewo Ginblia B OCHOBHIN rpyni: 9
(20,5 %) Bunagkis npotn 4 (10,0 %) y rpyni NOPIBHAHHS,
ane Ls pisH1LSA He JOCArMa PIBHS CTAaTUCTUYHOI 3HAYYLLOCTi
(x?= 2,386; p > 0,05). 3HuxeHa ®B JILL 3acbikcoBaHa y 4
(9 %) naujenTis ocHoBHoI rpynu Ta 6 (13 %) rpynu nopis-
HSHHS.

lNoain TMNiB reOMETPUYHOI MOZENI MIBOrO LLUMYHOYKA
y XBopwx Ha IXC 3anexHo Bif HasiBHOCTI aHEMIYHOTO CUH-
[pOMY HaBeAeHo Ha puc. 2.

BusHauunu, wo y xsopux 060x rpyn nepesaxana
KOHLIEHTPpWUYHa rinepTpodis Miokapda niBoro LUyHo4Ka
(68,0 % B ocHoBHiIN rpyni Ta 67,4 % y rpyni NOPIBHSHHS).
HanbinbLw HeCnpUATAMBIIA TN PEMOAENIOBAHHS — EKCLIEH-
TpU4Hy rinepTpodito — BusaBun y 28,0 % navieHTiB OCHO-
BHOI rpynu Ta 30,4 % rpyniu nopiBHAHHS. B 0CHOBHIl rpyni
3adpikcyBanm Bunagku HopmanbHoi reomeTpii J1LL Ta oro
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10 %

Ipyna nopiBHAHHA

13 %

77 %

3HkeHa COSLL

KOHLIEHTPUYHOTO peMofentoBaHHs (Mo 2 %). Y XBopux rpynu
MOPIBHSIHHS BUNAZKIB KOHLIEHTPUYHOTO PEMOAENIOBAHHS HE
6yro, a HopmarbHY reoMETPILO MIBOFO LLYHOYKA BUSHAYNK
B 2,2 % naujeHTiB. OTXe, He BCTAHOBWIM CTATUCTUYHO
3HauyLLYy Pi3HWLLO 3a TUNamu reoMeTpii MIBOro LLUMYHOUKA,
nopiBHIO4M XBopux Ha IXC i3 cynyTHbO aHemieto Ta
nauieHTiB 6e3 aHemii. OgHak IMM JILL gocToBipHO BULLMIA
Ha 12 % y xBopux ocHoHoi rpynm (U = 315,5; p < 0,05).
[JiactoniuHy ancdyHKLUito AiarHocTyBanm y 61 % XxBopux
OCHOBHOI rpynn Ta 60 % rpynu nopiBHsiHHS. B 060x rpynax
nepesaxas 1 Tvn gjiactoniyHol ANCAYHKLT —aHoManis penak-
cawii (92,6 % B ocHoBHii rpyni Ta 96,0 % y rpyni NOpIBHSAHHS),
arie B OCHOBHIM rpyni BUSIBUIM TEHAEHLit0 0 30iNbLUEeHHS
KiNbKOCTi XBOPWX i3 2 i 3 TUMOM AiaCTONIYHOT AMCYHKLI.
Pesyniratv po6oBoro moHiTopyeaHHs EKI™ 3a Xonte-
POM HaBefeHO B mabnuui 4.
3a cepeaHbOto YacToToK cepLieBmx ckopoyeHb (YCC)
Y AEHHUI | HIYHWI Nepioam, MaKCUMAanbHO, MiHIMaNbHOH
YCC i uMpKagHUM iHOEKCOM rpynu JOCTOBIPHO HE BiAPI3HS-
nncst. Y XBOpUX OCHOBHOI Fpyni BipOrigHO YacTile dikey-
Banu HasBHiCTb Taxikapaii (31 (70,4 %) Bunagok npotu 21
(46,7 %) (x*>=5,183; p < 0,05)), ane pi3HWLA 3a KiNbKICTO
€eni3oAiB Taxikapaii 3a 4oby Ta iXHs TpyBanicTb cTaTneTny-
Ho He 3Hauywi (U = 145, U = 129; p > 0,05 BignosiaHo).
CynyTHs aHeMis NigBuLLYyBana puavk BUHUKHEHHS enisoaiB
Taxikapgii B 1,5 pasa (BP = 1,510; 95 % [l 1,047-2,178;
p < 0,05). He BUSBUNM CTATUCTUYHO 3HAYYLLMX BiAMIHHOC-
Tel 3a YaCTOTOK BUHUKHEHHS Ta TUNamu eKCTPacucTonii.
Y nauieHTiB OCHOBHOI rpynu AOCTOBIPHO YacTille
peecTpyBanv enizogu iwemii miokapaa (17 (38,6 %) oci6
npotv 8 (17,7 %) (x2= 4,792; p < 0,05)) 3 TeHaeHLiet0 Ao
6inbLuoi TpuBanocTi Aenpecii cermenTa ST y xBopux Ha IXC
i3 cynyTHbOIO aHemieto (U = 23,5; p = 0,07). Mpote 3a ce-
peaHbLOt Ta MakcUMarnbHO rBKUHOLO fenpecii cerMeHTa
ST rpynu BiporigHo He BiapisHsanucs. HasBHICTb CynyTHLOT
aHemii migBuLLyBana pusuK BUHVKHEHHS eni3omiB iluemii
miokapga B 2,2 pasa (BP = 2,173; 95 % [ 1,047-4,512;
p <0,05) (ma6n. 5).
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OcobnmBocTi YacoBux Ta CreKTpanbHUX MOKa3HWKIB
BCP HaBeneHo B mabruu; 6.

Mig yac aHanisy Yacosux napametpis BCP BctaHoBuny:
Yy XBOPVX OCHOBHOI pynu B aKTUBHUIA Nepiog BiabyBaeTb-
CS 3HWKEHHS MOKa3HUKIB, L0 XapaKTepU3yTb CyMapHy
BapiabenbHicTb cepuesoro putmy — SDNNi (Ha 31,85 %
MOPIBHSHO 3 XBOPVMY rpynv nopiBHsHHA (U = 216; p < 0,05))
Ta TpiaHrynspHoro iHgekcy HRVT (Ha 22,9 % (U = 250;
p < 0,05); y nacueHuii nepiog SDNNi 3HuxeHo Ha 19,6 %
MOPIBHSHO 3 XBOPUMY rpynu nopiBHAHHS (U = 248; p < 0,05).

AHani3 cnekTpansHux nokadHukis BCP nokasas: y
XBOPVX OCHOBHOI FPynu B aKTUBHWI Nepiof BifbyBaeTbCs
30inbLueHHs LF, o xapakTeprsye cumnatuyHnii TOHyC, Ha
60,56 % (U =53; p <0,05), a TakoxX BUSIBMNEHO TEHAEHLi0 A0
3HkeHHs HF, LWo xapakTepuaye napacumnaTu4Huin TOHYC,
3HUKEHHS VLF, Skuin AEMOHCTPYE aKTUBHICTb ryMOpanbHUX
MexaHi3MiB perynsii CepLeBoro putMy, Lo AitoTb NOBINLHO,
Ha 53,79 % (U = 176; p < 0,05), 30inbLueHHs cTpec-iHaeKcy
SIB 2,14 pa3a (U=43,5; p <0,05). Lle cBigunTb Npo icTOTHe
NEPEBaAHTAXEHHS PETYNATOPHUX CUCTEM | NepeBaxaHHs
aKTUBHOCTI LigHTparbHUX MexaHiamis perynsuii Hag aBTo-
HOMHWMW; aHasoriyHa TeHAEHLIS 40 3MiHM LyX NOKa3HWKIB
3adpikcoBaHa B NacvBHUI nepiop.

CynyTHs aHemis Bagivi (BP = 2,045; 95 % [l 1,084—
3,861) nigBuLLyBana pusnK BUHWKHEHHS BEreTatuBHOMO
ancbanaHcy LWnsaxom 36inbLieHHs cniBigHowweHHs LF/HF,
L0 YacTille peecTpyBanu y XBOPUX OCHOBHOI rpynu
(x2=5,374; p < 0,05).

06roBopeHHA

3a fgaHuMK HayKoBOI NiTepaTypy, HasBHICTb aHeMii y
xBopwx Ha IXC np13BoamnTh 40 peMoaerntoBaHHs Miokapaa
3 Aunarauiero Ta rinepTpodieto iBOro LWIYHOUKa, KnanaH-
HOW HepocTartHicTio [10]. Y HM3Ui ZocnigKeHb nokasaHo:
HasiBHICTb 3ani30AediLMTy CyNPOBOMKYETHCA MOPYLLEHHAM
rno6anbHOI CUCTOMIYHOI CPYHKLT MIBOTO LYHOYKA Ta 3HM-
XXEHHSIM CKOpOTNMBOro pe3epsy Miokapaa [17-19]. Kinbka
€KCMEPUMEHTIB Ha TBApUHaxX Mokasanu, Lo CUCTEMHWIA
3anisoaediumT HaBiTb 6e3 aHeMI aCOLLIETLCA 3i CTPYKTYP-
HUMK 3MiHaMK B cepLi, Ski BKNIOYa0Tb Aunartalliio niBoro
LUNYHOYKa 3 rinepTpodieto Miokapaa, 3acTiiHi aeuLLa B
nereHsix i ibpo3 cepus [17,20,21]. Kpim Toro, ekcnepumer-
TanbHi Mogeni 3 i30nboBaHWUM 3ani3ofediumMToM nokasanm
Kapaiomeranito Ta NOpyLUEHHs CKOPOYyBanbHOI (YHKLT
miokapga [17,22].

Y HawwoMmy AOCTimKeHi BCTaHOBWIH, L0 xBopi Ha IXC
i3 CyMyTHLOIO aHEeMIEID MaloTb BULL MOKa3HUKM KIHLEBOMO
AiacToni4yHoro Ta CUCTONIHHOMO 06’EMIB MIBOrO LLUMYHOYKA,
KIHLIEBOTO [1iaCTONIYHOrO Ta CUMCTOMIYHOTO iHAEKCIB NIBOrO
LUNYHOYKa, iIHAEKCY Macu Miokapaa NniBoro LunyHouka. Lli pe-
3ynbTaTh He cynepeyarb BifoMOCTSM haxoBoi nitepatypu.
lMpoTe My He BCTAHOBMIN CTATUCTNYHO 3HAYYLLLY Pi3HULIIO
33 YaCTOTOI0 BUSIBINIEHHS CUCTONIYHOI ANCAYHKLT niBoro
LUIyHOYKa Ta TMNamu reoMeTpii NiBOro LUyHOYKa Y XBOPYX
Ha IXC i3 cynyTHbOIO aHeMieto NOPIBHAHO 3 NaljieHTamm
6e3 aHewmii. MoaibHi pesynsTatn MoxyTb OyTH CIpUYMHEHI
komopbigHuM ¢oHOM naujeHTiB (rinepToHiyHa xBopoba,
nocTiitHa chopma chibpunsiLii nepeacepab).

lMpoaHanisyBaBLLW NOKa3HWKN TPAHCMITPaNbHOTO KpO-
BOTOKY, BU3Ha4WIM TEHAEHLIiI0 A0 NOTipLUEHHS AiaCTONIYHOT
(yHKLUii y XBOPMX i3 CynyTHLO aHEMIE, Lo 36iraeTbes 3
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OpwuriHaAbHiI AOCAIAXKEHHS

Ta6nuus 4. MokasHuku fobosoro MoHiTopyBaHHs EKI™ y xBopux Ha IXC 3anexHo Bia

HasBHOCTi CynyTHbOTO @aHEMIYHOMO CUHAPOMY

Moka3HuK, OAUHML BUMIpIOBaHHSA OcHoBHa rpyna I'pyna nopiBHAHHA
(n=44) (n=45)

CepepnHst YCC 3a Becb nepiog, ya./x8 69,0 (65,0; 83,0)
72,0 (66,0; 87,0)

62,0 (57,0; 71,0

1,17 (1,08; 1,22)
51,0 (48,0; 55,0)
114,0 (102,0; 138,0)
58,5 (19,5; 130,0)
35,34 (16,17; 294,34)
10,0 (6,0; 71,0)

98,0 (57,0; 281,0)

CepepnHst YCC BaeHb, ya./xB

CepepnHst YCC BHovi, ya./xB

Linpkagnun iHoeke

MinimansHa YCC 3a Becb nepiog, ya./xB
MakcumanbsHa YCC 3a Becb nepiog, yAa./xB
Kinbkictb enisogis Taxikapaii, en./noby
TpvBanicTb Taxikapaii, X8

LE, en./noby

HLLE, en./noby

67,0 (62,0; 70,0)
73,0 (67,0; 79,0)
62,0 (57,0; 65,0)
117 (1,14 1,21)
48,0 (46,0; 54,0)
111,0 (105,0; 125,0)
36,0 (9,0; 76,0)
27,00 (6,83; 125,17)
8,5(2,0;30,0)

69,0 (29,0; 275,0)

Tabnuus 5. AHanis iLwemiyHux nopyLueHb y xBopux Ha IXC 3anexHo Big HasiBHOCTI

CYNYTHLOTO @HEMIYHOMO CUHAPOMY

OcHoBHa rpyna (n = 44) | Fpyna nopiBHsHHs (n = 45)

TpveanicTb aenpecii ST, xa/aoby 10,0 (5,0; 15,5) 5,56 (2,50; 6,50)
[mubnHa penpecii cermenTa ST, MkB 130,8 (120,9; 200,5) 128,0 (111,0; 205,0)
Enison makcumansHoi TpuanocTi 8,25 (3,75; 18,50) 6,0 (2,5; 15,5)

nenpecii cermenTa ST, xB

MakcumanbHa penpecis ST, MkB

157,5 (132,0; 189,0)

122,0 (115,0; 184,0)

Ta6nuus 6. MokasHnku BapiabenbHOCTI cepLeBoro putMy y XxBopux Ha IXC 3anexHo
Bif, HASIBHOCTi CYMyTHBLOrO @aHEMIYHOMO CUHAPOMY

Moka3HuK, oAMHULI BUMipHOBaHHSA OcHoBHa rpyna (n = 44) | Fpyna nopiBHsAHHS (n = 45)

AKTUBHMI nepioa

mRR, Mc 851,0 (753,0; 930,0) 768,0 (741,0;892,0)
SDNN-iHgekc, Mc 35,3 (25,1;44,0) * 51,8 (32,1;68,0)
rMSSD, mc 19,0 (15,0; 23,0) 25,5 (13,0; 34,0)
rMSSD, % 1,5(0,4; 3,6) 3,9(0,3;11,2)
HRVT 18,1 (14,2; 23,2)* 23,5 (16,6; 34,7)
HF, mc? 91,0 (52,5; 192,0) 202,5 (76,0; 424,0)
LF, mc? 333,0 (211,0; 436,0)* 207,4 (120,0; 265,0)
LF/HF 2,20 (1,25; 2,5) 2,4(1,5:33)
VLF, mc? 497,0 (305,0; 782,5)* 803,0 (376,0; 1305,0)
IC,y.0. 8,5(5,6;10,3) 6,0 (1,4;10,2)
Sl y.o. 62,0 (38,0; 81,0)* 29,5 (18,0; 62,0)
MacuBHwuii nepioa
mRR, Mc 990,5 (847,0; 1054,0) 917,5 (870,0; 949,0)
SDNN-iHaeke, Mc 41,8 (26,4, 62,5)* 52,0 (35,6;76,9)
rMSSD, mc 22,0 (13,0; 34,0) 33,5(19,0; 57,0)
rMSSD, % 2,45 (0,40; 11,55) 9,65 (1,2; 21,8)
HRVT 15,6 (10,1; 19,95) 17,15 (13,3; 25,8)
HF, mc? 123,5 (60,0; 450,0) 261,0 (124,0; 468,0)
LF, mc? 379,0 (182,0; 650,0) 425,0 (240,0; 721,0)
LF/HF 1,9 (1,2;3,5) 1,8(0,8;2,8)
VLF, mc? 879,0 (309,0; 1513,5) 860,0 (551,5; 1464,0)
IC,y.0. 5,3(3,3;9,6) 6,3(1,3;10,9)
Sl y. 0. 106,0 (43,0; 112,0) 41,0 (23,0; 94,0)

*: BipOrigHICTb Pi3HNLIi MOKa3HMKIB y rpynax xBopux Ha IXC i3 cynyTHbolo aHemieto Ta 6e3 Hei (p < 0,05).

JaHnmu daxosux mxepen. Tak, y gocnimkeHHi Jacob A.
Burns et al. nokasaHo, LLo aHeMmisi NoB’si3aHa 3 nokasHkamu
[iacToniYHOI AMCAYHKLT, BKIHOYAKOUM cniBBigHOLLEHHs E/A
(p <0,05) Ta E/e’ (p < 0,05) [23].

BusiBunn, wo y xsopux Ha IXC i3 cynyTHbOK aHeMieto
BinbyBaETLCA AOCTOBIPHE 3HIMKEHHS CyMapHOi Bapiabenb-
HOCTi CepLeBOoro pUTMy B aKTUBHWIA i NaCMBHUIA nepioam
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BHacnigok aveHLeHHs nokasHukis SDNNi ta HRVT. MNogi6Hi
pesynkTaTyi OTPUMani B JOCIIMKEHHI 3@ y4acTHo JOPOCINX
oci6 i3 gedbiumtom 3anisa: pisHi SDDN, SDANN, kinbkicTb
iHTepeanie R-R >50 mc (SNN50) i pNN50 Hipkyi nopiBHSHO
3 NMOKa3HVKaMn KOHTPONbHOI rpynu [24].

AHani3 cnekTpanbHux nokasHukis BCP nokasas, Lo y
xBopwux Ha IXC i3 cynyTHbOK0 aHeMmieto 36inbLuyeTbest LF i
3HUXyeTbes VLF. Halwi pesynbrati nigTeepmikeHo JaHnMm
iHWKX cpaxiBuiB. Tak, y gocnimkeHHi Shinya Yamada et
al. BUSIBUMK: B NaLiEHTIB i3 GiNbLLOK WMPUHOK PO3MOAINy
eputpoumTis (RDW) dhikcyroTb HVKYi 3HAYEHHS MOTYXKHOCTI
CreKTpa Ayxe HU3bKOYaCTOTHOrO KOMMOHEHTa Bapiaberb-
Hocri VLF, Haxuny TypbyneHTHOCTi TS NOpiBHSHO 3 XBOPHMM
i3 HopmanbHoto Ta Hu3bkoto RDW [15].

3a paHumm A. N. Jibhkate et al., y 78 % nauieHTiB i3
3ani3ofediLMTHOK aHEMIEN BUSIBUMK BETETATUBHY AUC-
yHkuito [25]. Y Hawin poboTi BereTatueHy ANCHYHKLIO
BipOrigHO YacTille peecTpyBanm y xsopux Ha IXC i3 cy-
nyTHBOK aHeMieto (2= 5,374; p < 0,05). HasBHicTb aHemii
BABIYI MiABULLYBana puavnkK BUHWUKHEHHS BEreTaTMBHOIO
ancbanaHcy LWnsaxom 36inbLieHHs cniBigHowweHHs LF/HF,
enisopiB Taxikapgii B 1,5 Ta iemii miokapaa y 2,2 pasa; ue
CBiAYNTL NPO HEraTUBHMI BNAKB Liiei komopBigHoi natonorii
Ha nepebir IXC.

BucHoBKH

1. IHTEHCUBHICTb NPOLECIB KapaianbHOro peMoAaenio-
BaHHS y XBopux Ha IXC 3pocTae 3a HasiBHOCTI CynyTHbOT
aHeMil, WO NiaTBEPAXYETLCS 30iNbWEHHAM 06'EMHUX
nokasHwkis J1LL (KCO LU, KCI NLL, KOO NLY, KCI ML) Ta
IMM JTLL npm nepeBaxanHi 1 Tuny giactoniyHoi ancyHKLji
cepus — NOpYLLEHHs penakcaujii.

2. CynyTHii aHemiyHun cuHapoM y xBopux Ha IXC
CyNPOBOAKYETHCA 3MEHLLEHHSIM 3ararnbHoi BapiabenbHOCTi
cepuesoro putmy (SDNNi Ta HRVT), nigBuLLeHHsIM TOHyCy
cumnaTnyHoi naHkv (LF) B geHHWA nepioa, 36inbLueHHAM
cTpec-ingekcy (Sl). Lie cBigumtb Npo HanpyxeHHs pery-
NATOPHWX CUCTEM | NepeBaXaHHs akTUBHOCTI LIEHTParbHUX
MEXaHi3MiB perynsuii Hag aBTOHOMHUMMU.

3. HasiBHicTb aHemii y xBopux Ha IXC 36inbLuye YacToty
Ta PU3NK BUHUKHEHHS BEreTaTWBHOrO aucbanaHcy BABidi
(BP = 2,045; 95 % [l 1,084-3,861), enisomiB Taxikapaii
B 1,5 pasa (BP = 1,510; 95 % [l 1,047-2,178; p < 0,05)
Ta iwemii miokapaa B 2,2 pasa (BP = 2,173; 95 % [l
1,047-4,512; p < 0,05).

MepcnekTnBK NoganbLUMX AOCHMKEHb NONAraoTb Y
BVBYEHHI BinganeHoro nporHoay y xeopux Ha IXC i3 cynyT-
HbOI aHEMIEH0 Ta BU3HAYEHHI YMHHUKIB, LLIO acOLito0ThCA 3
HecnpuaTieimM nepebirom komopBigHoi natonorii.
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KateTepHi abnsuii BuxogsaTh Ha nepLui nouwii B nikyBaHHi nepeacepaHnx Makpo-peeHTpi apuTMii. OCHOBHI kepoBaHi napameTpu
npy abnsauisx — eHepris, TPUBaNICTb €KCMO3uLi Ta BUKOPUCTAHHS OXOMNOMKEHHS! KiHYMKa KaTeTepa. Y pasi 3aCTOCyBaHHS Tpaay-
LiiHMX MeTOaMK abnsiuii € BUCOKUI PU3NK HAHECEHHS! HEAOCTATHLOTO YPaKEHHS TKAHWHM Yepe3 HecTabinbHICTb enekTpoga. B
3B'513Ky 3 Npobnemoto cTabinbHOCTI 3aNPONOHYBanW HOBY METOAMKY — CKOPOUYEHHS Yacy anmikawii Wnsxom 30inbLUeHHs eHeprii.

MeTa po60oTH — NOPIBHATY pe3ynbTaTh padio4acToTHOI kateTepHoi abnsuii (PYA) 3a sonomoroto 8 MM enekTpoaa 6e3 OXONOMKEHHS!
34 MM eneKTpPOOM 3 OXONMOMKEHHSAM i 4 MM enekTpoLoM 3i 30iNbLUEHO PaaiovaCcTOTHOK EHEpriE.

Marepianu Ta Mmetoamn. PoboTa rpyHTYETLCA HA PETPOCMEKTUBHOMY aHanisi pesynbsraTie kateTepHux abnsuii nauieHTis i3 Tpi-
MOTIHHAM nepeacepAb. XBOpUX NOAINMAW Ha 3 rPynu 3anexHo Bif napameTpiB BUKOPUCTaHOI padioyacToTHOI eHepril Ta Tvny
abnsuiiHoro enekTpoaa.

Pesynbrati. Y rpyni 3i 36inbLUEHOK eHEpriel 3apeecTpyBany HaiMeHLWNA Yac Big novatky PHYA 0o JOCATHEHHS KpuTepiiB
YCMILUHOCTi NpoLeaypy Ta HaMEHLLI NMOKa3HWKM MPOMEHEBOIO HaBaHTaXeHHs!. Pe3ynbTaty, Lo OTpuManu, CTaTMCTUYHO 3HaYyLL
LLI00 MOKa3HWKIB A4BOX rpyn NaLieHTIB, Y SKMX BUKOPUCTOBYBaNMW TPaaWLifHi METOAMKM. Taka pi3HMLS NOB'a3aHa 3i CKOPOYEHHSAM
TpUBaNoCTi BNacHe ansikaLlii BHaCMifoK BUKOPUCTAHHS BUCOKOT eHepril, @ TakoX CipuiuHeHa HeoOXiaHICTIO HAaHECEHHS MEeHLLIOT
KinlbKOCTi annikaLlii, Lo 3yMOBMEHA MEHLLOK iMOBIPHICTIO 3MiLLeHHS enekTpoaa 3 LiNboBOi 30HM.

BucHoBkuM. BukoprcTaHHs NpOTOKOMY 3 BUCOKOK EHEPTiEl0 Aae 3MOry LBMALLE AOCAITU KpuTepii yCnilUHOCTI abnsuji kaBo-Tpu-
KycniganbHoro icTMycy MOpiBHAHO 3 TpaauuinHumu MeTogukamm (Ha 30 % i 22 % BigNOBIAHO) NMPW MEHLLIOMY NMPOMEHEBOMY
HaBaHTaXeHHi (Ha 27 % i 24 % BignoBiAHO). 3acToCyBaHHSA NPOTOKOMY BUCOKOI eHeprii He Npu3BoANTb 40 3BifbLUEHHS YacToTH
YCKIaAHEHb, 10r0 MOXHa BBaXaTu 6e3neyHM N5 KIHIYHOrO 3aCTOCYBaHHS.

Comparative characteristics of different methods of radiofrequency catheter ablation
in atrial flutter

A. V. Yakushey, 0. Z. Paratsii

Catheter ablation occupies the first place in the treatment of atrial macro reentry arrhythmias. The main controllable parameters in
ablations are energy, duration of exposure and use of catheter tip cooling. With traditional ablation techniques, there is a high risk
of insufficient tissue damage due to electrode instability. Regarding the issue of stability, a new technique was proposed — reducing
the application time with increasing the energy.

The aim of this work was to compare the results of radiofrequency catheter ablation (RFA) using an 8 mm uncooled electrode
to a 4 mm cooled electrode and a 4 mm cooled electrode with increased energy.

Materials and methods. The work is based on a retrospective analysis of the results of catheter ablations in patients with atrial
flutter. Patients were divided into 3 groups depending on the parameters of the used radio frequency energy and the type of
ablation electrode.

Results. It was found that in the group with increased energy, there were the shortest time from the start of RFA to the achievement
of success criteria and the lowest radiation exposure. The obtained differences were statistically significant in comparison with
two groups of patients who underwent traditional methods. Such differences were associated both with a reduction in the time of
the application itself due to the use of high energy as well as the need to apply a smaller number of applications owing to a lower
probability of the electrode displacement from the target area.

Conclusions. The use of a high-energy protocol allows to success criteria for cavo-tricuspid isthmus ablation more quickly compared
to traditional techniques (by 30 % and 22 %, respectively) with less radiation exposure (by 27 % and 24 %, respectively). The use of
the high-energy protocol does not lead to an increase in the frequency of complications and can be considered safe for clinical use.

TpinotiHHs nepeacepab (TM) Ta dibpunsuis nepencepab
(®IT) cTaHOBNATH HANGINbLLY YaCTKy B CTPYKTYPI CEpLIEBUX
TaxiapuTmiii [1,2]. 3axBoproBaHiCTb Ha Lii apuTMii 3pocTae
3 BikoMm [10]. Xo4a 6e3nocepeaHbO Li apuTMii BBaXKarTb
CNpUATIINBMU, HasiBHICTb T a6o O nos’s3aHa 3 iCTOTHIM
3POCTaHHAM PU3KKIB iHBaniamM3aLii Ta cMepTHOCTI, nepea-
yCim onocepeakoBaHo Yepes iHcynitu [1,3].

KoHcepBaTtueHe nikyBaHHs TI mManoecbekTvBHe, 6a
Ginblue, B AedKUX NaLiEHTIB NPUAMAHHSA aHTUapUTMIYHUX
3acobiB y 38's3ky 3 O Npr3BoaUTL [0 BUHUKHEHHS T de
novo. BpaxoBytoun BUCOKY IMOBIPHICTb YCMiXy Ta HU3bKMI
piBEHb yCKNaAHEHb, MEPLIOK NiHIEK NiKyBaHHS B LNX
KMiHIYHWUX BUNaAKax € XipypriyHe MikyBaHHS — 3AIMCHEHHS
kaTeTepHoi pagiodactotHoi abnsuii (PHA) [2,4]. Liinsosoto
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30HOI0 KaTeTepHoi abnauii npu TIT € nepeLuninok Mix Tpu-
CTYNKOBMM KranaHOM i HWXHBOK MOPOXHUCTOK BEHOK
(kaBo-TpukycnigansHuii ictmyc — KTI) [5]. Came B Uil 30Hi
MOXHa 6e3neyHo 11 eheKTUBHO PO3ipBaTL NAaTONOrYHE KOMO
PEEHTPI HABKOIIO TPUCTYNKOBOIO KManaHa, Lo € MPUYMHOK
TM [3,6]. Ana npodinakTku BUHUKHEHHS HACTYMHOIO
napokcusmy TI mae ByTu cTBOpeHa niHist Brioka Ha BCHO
TOBLUMHY Miokapaa KTI, HasBHICTb SKOT NepeBipstoTh CTh-
MYMALIRHAMKU MaHeBpamu Nif Yac enekTpodisionoriyHoro
focnimkerHs [9]. HoBocTBOpeHa niHis Mae ByTi KOMNETEHT-
HOO Ha BCill JOBXWHI, a Orok npoBeaeHHs Mae 6yTv CTilikum
(36epiratucst woHanmeHLLe NpoTsiroM 30 XB KOHTPOINBHOTO
yacy Bif ocTaHHbLOI annikauii) [7].

[ns 3giicHenHs PYA BUKOPUCTOBYHOTL Pi3Hi eneKkTpo-
AW, pi3Hi BapiaHTW HanaluTyBaHHS MOTYXXHOCTI pagiovac-
TOTHOTO reHepaTopa, a TakoX 3aCTOCOBYHOTb Pi3Hi CUCTEMM
OXONOoMKeHHs. HannowwupeHiwi metogukn — PYA 3a go-
nomoroto 8 MM abnsiifHoro enekTpoga 6e3 0XonomKeHHs
Ta 3a A0MOMOro 4 MM €NneKTPOoAa 3 OXOMOMKEHHAM [7].
BukopucTaHHs BapiaHTiB METOAMK i3 MOTYXHICTIO reHepa-
Topa o 60 Bt gae amory gocsartv yenixy, ane notpebye
TpuBanoro crabinbHoro nepebyBaHHs B OAHINA TOuL, O
iHKOMM € JOBONI CKNaAHWM 3aBAaHHAM. TOMY 3LINCHIOITb
MOCTINHUIA NOLLYK LUBMALLIMX METOZIB abnsLii, Lo cKopouye
TpMBaniCTb NPOLeAypY, a NaLieHTM iX NerLie NepeHocaTb.

[esiki aBTOpY 3anpornoHyBanu i nokasanum 6e3neyHicTb
3MEHLLEHHS TPUBANOCTI Padio4acTOTHWX annikaLlii LLISXoM
30inbLUeHHs pagiodacToTHOI eHeprii [8]. Ctparteris 36inb-
LLIEHHS eHeprii noKasana CBO NepCnekTUBHICTb, ane HWHiI
[OCTEMEHHO He BifOMi ONTUMarnbHi NapameTpu, 40 SKUX
MOXHa 30inbLLyBaTV eHeprio Ta CKOPOYyBaTW TPUBANICTb
annikaii, He BU3Ha4Y€HO CniBBiAHOLLEHHS eChEKTUBHOCTI Ta
py3nKy pO3BUTKY IMOBIPHUX YCKNagHeHb. ToMy M1 3anpo-
MOHyBanu NpPoTokon 36iNbLUeHHs padiovacToTHOI eHeprii
£o 70 Br i3 TpuBanicTto annikauii 8 c.

Merta poboTu

[NopiBHATY pesynbTaTi pagioqacToTHOI kaTeTepHoi abnsuji
3a fonomoroto 8 MM enektpoaa 6e3 OxonomKeHHS 3 4 MM
€NeKTPOAOM 3 OXONMOMKEHHSIM | 4 MM eNeKTPOLOM 3i 36inb-
LIEHOI0 PagioyacToOTHOI EHEPTIEHD.

Martepianu i MmeToAn AOCAIAKEHHA

Y pocnimkeHHs 3anyuunu 77 nauienTis (51 vonosik, 26
XiHOK) i3 TUnoBum TI1, sikum 3aiicHunu katetepHy PYA KTI
y 2019-2021 pp. y AIY «HaujoHanbHui iHCTUTYT cepLie-
BO-CyaUHHOI Xipyprii imeHi M. M. Amocoa» HAMH Ykpainu.
3pificHUn Takox PETPOCTEKTUBHUIA aHania pesynsTaris
nikyBaHHs B nepiog 2010-2021 pp.

KpuTepii 3anyyeHHs1 NaujieHTiB y AOCTIMKEHHA — Bik
Big 18 0o 65 pokiB, HAsSABHICTb TPINOTIHHS Nepeacepab, WO
notpebysano aaiicHeHHs PYA. Kputepii BUKIto4eHHs — Mo-
NOALWNIA a0 CTapLUMIA BiK, HAsSIBHICTb iHLIMX 3aXBOPIOBaHb
cepus (iHeKUINHOMo YN AeCTPYKTUBHOTO MOXOMKEHHS,
BMpaXXeHa CTPYKTYpHa MaTonoris KnanaHHoro anapary
Ta KniHivHi NposiBK iLueMiyHoi XxBopobu cepus), cnpocTy-
BaHHs! JjiarHo3y TPINoTiHHS Nepeacepab 3a pesynsraramu
enekTpodisionoriyHoro obcTexeHHs. [JocnimkeHHs 3gainc-
HUNW BIGNOBIAHO 4O NPUHLUMNIB [enbCiHCHKOI Aeknapalii.
My6nikavis matepianis noromkeHa Komiciero 3 6ioeTuku

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

Y «HauioHanbHUi iHCTUTYT CepLeBO-CyaAUHHOI Xipyprii
imeri M. M. Amocoa» HAMH Ykpaihn.

PYA KTI 3gifcHunm 3a TpaguuinHO METOAMKOK Ha
crauioHapHomy aHriorpadi Infinix CC (Toshiba, AnoHis),
3a JONOMOroK enekTpodisionoriyHoro obnagHaHHs
LabSystem Pro (Bard Electrophysiology, CLLA) Ta cuctemm
oxonomxeHHst CoolPoint (St. Jude Medical, CLLA).

3anexHo Bif NOTYXHOCTi pafio4acToTHOI eHeprii, yacy
il HAHECEHHS!, TEMMY OXOMNOMKEHHS Ta XapaKTepPUCTUK
abnsuiHoro enekTpoaa nauieHTiB noginunn Ha 3 rpynu.
Y | rpyny 3any4nnu 30 nauienTis (21 Yonosik Bikom 54 + 4
pokm, 9 xiHOK Bikom 52 £ 3 pokw), skum PYA KT agiicHunm
3a [JONOMOror 8 MM KepoBaHOro abnsLinHOro enekTpoaa
6€e3 OXONMOMKEHHs! 3 BUKOPUCTaHHSIM MOTYxHocTi 60 BT,
TpuBanicTb annikauii — 30 c. Y Il rpyny — 27 xeopux (19
Yonogikia Bikom 55 + 3 poku, 8 xiHok Bikom 50 + 8 pokiB),
akum PYA KTI BUKoHanu 3a 4ONoMorot KepoBaHoro 4 Mm
abnsLifiHOro enekTPoaa 3 OXONOMKEHHSM, MOTYXHICTb — 35
Br, TpmBanictb annikauii — 30 ¢, TeMn oxonomkeHHs — 17
mn/xe. Y Il rpyny 3anyumnm 20 naienTis (11 4onoBikis Bikom
52 + 7 pokis, 9 xiHok Bikom 53 t 6 pokis), skum PYA KTI
30icHUIM 4 MM abnsLiiHAM enekTPOLOM 3 OXOMOMKEH-
HSIM, NOTYXHICTb — 70 BT, TpuBanicTb annikauii — 8 ¢, Temn
oxonomkeHHst — 20 mn/xB. Kputepiem ycniluHocTi abnsuii
BBaXarnu ABOCMPSIMOBaHWI GIIOK NPOBEAEHHS eNEeKTPUYHO-
ro 30ymkeHHst no KTI, wo 36epiraBcst npotsirom 30 xB Bif
OCTaHHbOI annikaLii (KOHTPOMNbHKIA Yac). AKLLO NPoBEAEHHS
no KT igHOBMNOBanNock, HaHoCWM AoaaTkosi PY annikauii,
nepesanyckarnu KOHTPOmbHWiA Yac.

[ns onTumisauii MatemaTU4YHOro onpawtoBaHHs
pesynbratiB cchopmyBanm 6asy gaHux, Wwo nobyaoBaHa
3a JOMOMOrol0 enekTpoHHUX Tabnuub Microsoft Excel.
CTaTMCTMYHO pe3ynbTaTv onpaLoBanyt 3a AOMOMOro0
nakeTa npuknagHux nporpam Statistica 13.0 (Trial version).
BignosigHicTb po3noginy AaHux A0 3aKOHY HOPMarnbHOro
posnoginy nepe.ipsnu, BukopucToBytoum Shapiro-Wilk test.
KateropianbHi 3MiHHI HaBefeHi ik abcontoTHa KinbKicTb
Bunagkis (n) y rpyni Ta yactota y Bigcotkax (%). Mixrpy-
MoBi BiAMIHHOCTI SIKICHIX 03HaK OLiHIOBanW, 3aCTOCOBYHOUM
kpuTepiit x? MipcoHa (Pearson’s Chi-squared test). Ctatuc-
TWUYHO 3HAYYLLIOI0 BBAXANW Pi3HNLIIO Ha PIBHI HE HIDKYE HiX
95,0 % (p < 0,05).

Pe3yabtati

Yci naujeHTi, 3anyyeHi B 4ocnimkeHHs (n = 77) rocnitani-
30BaHi 3 NpuBoOaY HanagiB cepuebuTTs. BuxigHui cTaH na-
LIiEHTIB Ha Yac rocnitanisaLii xapakTepnayBaBcsi TOMipHUM
3HKEHHAM CKOPOTNMBOI 3aaTHoCTi Miokapaa. CepenHs
thpakuis Bukuay ($B) nisoro wnyHouka (J1LU) go PYA cra-
HoBuna 45,3 + 11,2 % (pecepeHTHi 3Ha4eHHs Y 300pOBYX
0cCi6 — 255 % [11]): y | rpyni (n = 30) — 45,2 + 11,7 %; y Il
(n=27)-458+ 11,7 %; y Il (n = 20) - 44,7 £ 11,2 %.
CTaTuCTNYHO 3HauyLLMX PO3BKHOCTEN Y rpynax XBOpUX
He Byno: mix | Ta Il — p = 0,4411, mix | Ta lll — p = 0,4541,
mix Il Ta lll — p = 0,4019 3a t-kputepiem CTblogeHTa.
BuaHaunnu Takox nomipHe 36inbLUEHHS po3MipiB NiBOro
nepeacepas (J1M) nopiBHAHO pethepEHTHUMM 3HAUEHHAMM
(2,7-3,8 cm ans xiHok; 3,0-4,0 cm ans vonosikis [11]). Lie
MOITIO CBiAYMTY NPO Aunataito NOPOXHUHU BHACMIZOK
nepcmcTeHLii TITi morno ByTi HacnigKoM NepeBaHTaXEHHS!
JIM. CepenHin poamip 1M go PYA ctaHoBnB 5,1+ 0,9 cm: y |
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rpyni—5,1+0,8cm,y11-53+0,9cm, y lll rpyni—5,0+£0,9
cM. CTaTUCTYHO 3HaYyLLi PO3BIKHOCTI He BUABMMN: MiX |
Ta Il rpynoto — p = 0,2487, mix | Ta lll = p = 0,3702, mix Il
T1a lll - p = 0,1832 3a t-kputepiem CTbtogeHTa.

Mg yac rocnitaniaavii, 3a faHumu nosepxHesoi EKT, y
4013 77 nauienTis (51,9 %) 3adikcyBanu CUHYCOBWIA pUTM,
y 33 (48,1 %) ocib — TI1. Ipynu cnocTepexeHHs He Manw
CTaTUCTUYHO 3HAYYLLMX PO3DKHOCTEN 32 BUOOM PUTMY
cepus (kputepiii MipcoHa — x% = 0,5163).

KapavHanbHi BigMiHHOCTI MiX rpynamu nauieHTiB Bu-
3Hayanucb 06paHoto TakTHKOK BUKOHaHHA PYA. Y | rpyni
PYA KTl 3giicHunm enekTpoaom 6e3 0XOnomKeHHs 3 BUKO-
pucTaHHaM noTyxHocTi 60 BT i TpuBanicTio annikauii 30 ¢;
y Il rpyni 3acTocyBanu notyxHictb 35 BT i TpuBanicts 30 ¢
i3 Temnom oxonomkeHHst 17 mn/xs; y Il rpyni noTyXHiCTb
craHosuna 70 Br, TpuBanictb annikauii — 8 ¢, Temn oxo-
nomxeHHs — 20 mn/xs. Ycim nauientam (n = 77) annikaviio
BUKOHanw B 30Hi KTI.

Y | rpyni cnoctepeskeHHs npu BuxigHomy T (n = 12)
BiJHOBIEHHSI CUHYCOBOTO PUTMY BiOyBanock y cepenHso-
My nicnsa 7,3 + 0,8 annikavii PYA, wo notpebysano 3,6 + 0,4
xBunuHu. CepepHin vyac Bif NpUNMHEHHS napokcuamy TI1
Ha annikaLlii 4o HacTaHHs enekTPodidionorivHNX kKpuTepiis
asocnpsimoBaHoro 6noka no KTl cTaHoBMB foAaTKOBO
2,2 0,8 xB, cepenHs KinbkicTb annikauin —4,3 £ 1,2. Y naui-
€HTIB, kM PYA 3giiicH1IN Ha CMHYCOBOMY puTMi (n = 18),
yac Big noyaTKy annikawin 4o HaCTaHHs ABOCNPSMOBAHOM
6noka no KTl ctaHosne 4,3 + 0,5 xB npm 8,6 + 1,0 annikauyii.
Baranom y | rpyni (n = 30) cepeaHi Yac, HeobXigHWi ans
HacTaHHs ABOCTOPOHHLOMO Groka, ctaHoBuB 4,9 + 1,0
XBUMMHK, HeoOXiaHi 9,8 + 1,9 annikauyji.

Y Il rpyni cnoctepexeHHs B ycix nauieHTis i3 Tl
(n=14), wo nepcuctye, 6yno BifHOBMEHO CUHYCOBUIA PUTM
LUMSIXOM HaHeceHHs 7,8 + 0,9 pafiovacToTHWX anmikauii
B ginsHui KTI, wo tpmeano 3,9 + 0,4 xB. BigHoBneHHs
CWHYCOBOTO pUTMY B nauieHTiB (n = 13) uiei rpynu Bigby-
Banocb nicns we 4,1 + 0,5 annikavii, Ha Lie BUTpavamm e
2,1+ 0,4 xunnHu. Y pasi T chopmyBaHHS ABOCNPAMOBaA-
Horo 6roka notpebysano 11,2 + 0,8 annikauiji Ta 6,0 + 0,4
XBUMUHW. Tpy BUXiGHOMY CUHYCOBOMY PUTMi (hOpMYyBaHHS
ZBoCnpsiMmoBaHoro 6rnoka notpedysano 7,3 + 0,9 annikauii
12 3,6 £ 0,4 xBunuHu. 3aranom y Il rpyni (n = 27) cepeaHin
yac, HeobXigHUI AN HacTaHHs ABOCTOPOHHLOrO Groka,
cTaHoBMB 4,9 + 1,2 XBUNWUHK, HEOOXiaHI 9,7 + 2,5 annikayji.

Y Il rpyni npu BuxigHomy TI (n = 11) BigHOBNEHHS
CVHYCOBOTO pUTMYy criocTepiranu nicns 8,1 + 1,2 annikaulii,
wo Tpmsanu 1,0 + 0,3 xB. [Micns BigHOBMNEHHS CUHYCOBOIO
puTMy B YCix BUnagkax 6yno HeobxigHO HaHocMTM anni-
Kauii 0o HacTaHHs 6rioka nposefeHHs no KTI. CepeaHint
yac Bif BiGHOBNEHHS puTMy [0 6noka craHosus 0,3 + 0,1
XB, CepepnHs KinbkicTb annikauin — 2,8 + 0,8. 3aranom
BCTAHOBINEHHS ABOCNPSIMOBAHOMO Groka npu BUXiZHOMY
TN gocsranm nicns 10,9 + 1,1 annikauii, wo notpebysano
1,4 £ 0,2 xB. Y nauieHTiB, SiKi Manu CUHYCOBWIA pUTM Ha Yac
BuKoHaHHs PYA (n = 9), aBocnpsamosanuii 6ok KT1 gocar-
HyTO B cepenHboMy Yepes 0,7 £ 0,1 XB, cepeaHst KinbKiCTb
annikauin — 5,4 £ 0,9. Cunycosuit putm rpynum Il (n = 20)
BLANI0Cs BiAHOBUTU 3a fomnoMoro PYA B yCix nauieHTis.
Y Il rpyni BiGHOBMEHHS PUTMY JOCSTHYTO B CepeaHbOMY
yepes 1,11 0,4 xB, cepeHsi KinbKicTb annikavii— 8,5 + 3,1.

i yac KOHTPOMbHOTO OBCTEXEHHS Yepes 1 pik Mmicns
PYA Bci nawieHTu (n = 77) BU3Hayanm iCTOTHe NOMinLUEHHs

CaMOMoYyTTS MOPIBHAHO 3 BUXiQHUM CTaHOM. Y XOAHOro
navujeHTa npoTAroM poKy He 3apeecTpyBany peuuaysm TT1.
3a yac cnocTepexeHHs y 31 (40,3 %) nauieHTa BUHUKanm
®l'y napokcuamansHin opmi: B | rpyni — 13 (43,3 %) Bu-
nagkis, y 11— 10 (37,0 %), y Il — 8 (40,0 %). Lli pesynsratn
36iratoTbCsl i3 4aHUMM iHLLMX aBTOpIB, ki NOBIZOMNANM
npo MOXNMBICTb BUHUKHEHHS @1y 30-50 % nauieHTiB
i3 TI npotarom 3 pokiB cnoctepexerHs nicns PYA [12].
Mg yac o6’ekTmBHOrO OBCTEXEHHS B 34 (44,2 %) XBOPUX
3acpikcyBanu cHycosui putm: y | rpyni—16 ocib, y Il — 11,
y Il - 7 Bunagkis. 13 HX 27 XBOPUM BUKOHANMN €NEKTPUYHY
KapaioBepcito, BiJHOBINEHO CUHYCOBUIA PUTM.

Mg yac KOHTPONbHOrO OBCTEXEHHS Yepes 1 pik nicns
PYA 3a gaHumn exokapaiorpadii BCTaHOBUAN: B YCiX
MawuieHTIB He N1LLe 3yNUHUMKM NPOrpecyBaHHs NOpyLIEHb
BHYTPILLHbOCEPLIEBOI remoauHamiki, ane 1 Binbysanoch
BiJHOBNEHHSI CKOPOTNMBOI 3aTHOCTi Miokapaa. B JL
36inblumnacs 3 45,3 £ 11,2 % (zo PYA) po 53,8 £ 12,2 %
yepes 1 pik nicns npoueaypu: y | rpyni (n = 30) — go
53,4+125%,yll(n=27)-p00 53,8 £ 12,1 %, y lll rpyni
(n=20)-54,3 £ 11,4 %. MopiBHOKOYM 3 BIXiZHNM CTAHOM,
Yy BCIiX rpynax BU3HAYMUIM CTATUCTUYHO 3HAYYLLY PISHULLO
3a t-kputepiem CtbtopeHTa: ang | rpymu — p = 0,024, 1l -
p=0,031, ll1-p=0,023. Y rpynax (sk i nepeg PYA) yepes
1 pik nicns BTPyYaHHs CTaTUCTUYHO 3HaYYLL BIAMIHHOCTI He
BcTaHoBunu: Mix | Ta Il —p = 0,4627, mix I Talll-p=0,4219,
mix Il Ta Illl — p = 0,4562 3a t-kputepiem CrbtogeHTa.
Yepes 1 pik nicna PYA cepegrin poamip JIM cTaHosvB
47+08cm ylrpyni—4,7+0,7cm; yll-4,8+0,8cm;y
Il - 4,5+ 0,7 cm. CTaTUCTUYHO 3HAYYLLMX po3BikHOCTEN
MiX rpynamu Takox He 6yno: mix | Ta Il = p = 0,3502, mix |
Talll-p=0,2268, mix Il Ta lll = p = 0,1550 3a t-kpuTepiem
CrblogeHTa. 3icTaBmBLLM pe3ynbTaTi 06CTEXEHHS Yepes
1 piK i3 BUXIZHAMU NOKA3HMKAMW, HE BUSIBUIIN XXOLHOTO
BUNaaKy 36inbLUeHHs po3mipiB nepeacepab. BetaHosunu
TEHAEHL;0 10 3MeHLEHHs po3mipiB 11T, xoua cTaTncTMyHoO
3HauyLLMX BigMiHHOCTEN 3a t-kpuTepiem CTblogeHTa He
6yno: | rpyna — p = 0,059; Il - p = 0,051; lll - p = 0,057.

06roBopeHHA

Y BCiX nauieHTIB rpynu criocTepexeHHs (n = 77) Bganocs
[OCArTY KpuTepiiB yenitwHocTi PYA. YaaranbHuBLLK pesyrb-
TaTW, BCTAHOBWUIN: BCEPEAMHI KOXHOI 3 rpyn CNOCTEPexeH-
HA MEeHLLA KinbKiCTb HeoOXiaHVMX abnsauii i MeHwWwuin vac,
BUTpaYeHuin Ha abnsilito 1o HacTaHHs Groka KTI, 6ynn B
pasi BUXiBHOTO CUHYCOBOTO PUTMY MOPIBHSHO 3 BUXIAHUM
T Li BigmiHHoCTi 3a t-kpuTepiem CTbloaeHTa CTaTUCTUYHO
3Havywwi (p < 0,0001) B ycix BUNagkax. IMOBIpHO, Lie 3yMOB-
NEHO KpaLLoK MOXIMBICTIO AndbepeHLjiaLii nepencepaHmx
€eHzorpam y pasi BUXiZHOrO CUHYCOBOTO PUTMY LLOZO Fpynu
nauieHTiB i3 napokcuamom TI1.

[opiBHABLUM HTpaonepaLiiHi xapakTepucTuku rpyn
cnocTepexeHHsl, BusHauunu: y Il rpyni 3acdikcoBaHo
HaiMeHLMIA Yac Big noyatky PYA 0o [OCATHEHHS kpuTe-
piiB ycnilwHocTi npoueaypu. Lli gaxi cTaTUCTUYHO 3HavyLwi
3a t-kputepiem CtblogeHTa wogo i | (p = 0,0001), i Il
(p=0,0001) rpynun. Taka pi3HMLIA NMOB’'A3aHa 3i CKOPOUYEHHAM
TpUBanoCTi annikauii BHACNigoK BUKOPUCTaHHS BUMCOKOT
€Heprii, a Takox 3yMOBIIEHa TUM, LLIO He0obXiaHO Byrno HaHe-
CTW MEHLLY KiNlbKiCTb annikaLii 3aBAsKy MEHLUi iIMOBIPHOCTI
3MiLLEHHS enekTpoaa 3 LinboBOi 30HU.
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BukopucTtaHHs npoTokony 3i 30inbLUeHol0 eHeprieio
[arno 3mMory CTaTUCTUYHO LIBMALLE AOCAITY KpUTEPIi yenixy
npoueaypu. CKOpoYeHHst Yacy [0 AOCATHEHHS KpuTepiiB
yenixy PYA nokasaHo B iHWKX focnimkeHHsix [8], xoua ans
PYA BukopucToByBanu meHLy eHeprito (50 BT npotsirom
8-10 c). MeToauka, L0 3anponoHyBanu, 4ae 3Mory oaat-
KOBO CKOpOTWTW TpWBAmiCTb annikaLii, @ OTke 3MEeHLUMTH
PU3VIK AMCrioKaLlii enekTpoaa, He Npru3BoauTb A0 30iNbLUeH-
HS! KiNbKOCTi yCKNagHeHb.

B iHWoMmy gocnimkenHi [13] aBTopy BUKOpUCTOBYBani
eHeprito 50 Br, TpueanicTb annikauii — Ao 25 ¢. Ha Hawy
JYMKY, OLWH i3 BaXIMBUX (haKTopiB, LLO BNMBAE Ha HaHe-
CEHHS afleKBaTHOrO YPaXeHHs, — TpMBaniCTb CTabinbHOI
nosuuii enekTpoaa nig vac annikauii. TpueanicTb, sKy
3acTocyBanu asTopu (25 c), nogibHa go Takoi npum Tpa-
ANUIAHMX MeToaMKax, NOB'A3aHa 3i 36iMbLUEHUM PU3VKOM
Jvcrokauii enekTpozaa, Lo NoYacTi KOMMeHCyeTbCs 36inb-
LLIEHOIO EHEPri€t0.

lMoka3HWKN NPOMEHEBOTO HABAHTAXEHHS, @ came [0~
6yTok posa-nnowia (DAP, Dose-Area Product) ctaHoBuB y
I 'rpyni (n=30)7,8+1,7Gycm? yll(n=27)-75+15
Gy.cm?, y lll (n =20) - 5,7 + 1,0 Gy.cm2 Y cepeaHbOMY Y
rpynax cnoctepexeHHs (n =77) DAP gopisHioBas 7,1+ 1,7
Gy.cm?2. CTaTUCTUYHO 3HauyLli po3bixHOCTI 3a t-kpuTe-
piem CtblogeHTa mix | Ta Il rpynoto He 3apeecTpyBanu
(p = 0,2985), a nopieHsHO 3 Il rpynoto pisHULS BiporigHa:
mix | Ta lll = p = 0,0008, mix Il Ta lll — p = 0,0004. CepeaHs
TpUBAniCTb PEHTIEHY Y rpynax CNoCTEPEXEHHS CTaHOBUNA
1M1,3+£25xB:ylmpyni-123+28xB, yll-112+22
x8, y lll - 6,8 + 1,8 xB. CTaTUCTUYHO 3HAYYLLi BiAMIHHOCTI
mix | Ta Il rpynoto He Bu3Hauunm (p = 0,301), ane mix | Ta
Il = p=0,0041, mix Il Ta lll = p = 0,0408 3a t-kputepiem
CrbtoneHTa. CepeaHs 3ararnbHa TpuBanicT npoleaypu (Big
NepLUOT NYHKLi CTErHOBOT BEHW [0 BUAANEHHS OCTAHHBOO
iHTpOAKOCEPa 3 BEHM) Y Ipynax COCTEPEKEHHS CTaHOBMMNA
50,1 £ 15,0 xB: y | rpyni — 56 + 17 xB, y Il = 51 £ 12 x8,
y Il — 40 + 10 xB. 3a t-kputepiem CtbtopeHTa Il rpyna
CTaTUCTUYHO 3HaYyLLO BigpisHanacs Big | (p = 0,0028) Ta
Il (p = 0,074), a mix | Ta Il rpynoto pisHnLs He BiporigHa
(p=0,1681).

Mig vac nikyBaHHs 3adikcyBanu 5 BUNaaKiB BUHVKHEH-
HS1 yCKNafHEeHb, @ came reMaTtoMu B MiCLi MyHKLLiT CTErHOBOT
BeHu (y Il rpyni — 2 Bunagkw, y Il - 3), wo He notpebysanu
Xipypri4HOro NikyBaHHS.

OTxe, 3aCTOCYBaHHSM Pi3HUX METOAMK Y BCIX NALJIEHTIB
[Jocsirnuy nosbasnenHs Big T i 6nokaam KT, wo moxe cBia-
YUTU NPO OAHAKOBY XipypriuHy ePeKTUBHICTb LIX METOAMK.

Peuwnavem npoBeaeHHst NPOTSATOM KOHTPOJbHOIO Yacy
B | Ta Il rppynax BuHMKanu B 6inbLU paHHil Nepios y Npokcu-
manbHin yactuHi KTI. Lle, Ha Haly gymKy, Cipu4nHeHo
60bOBYMY BiZHYTTSIMM Ta HEMOXITMBICTIO OTPUMYBATUCS
aleKBATHOMO KOHTAKTY 3 eHAOKapAOM NpOTAroM TpyUBano-
ro (30 c) yacy annikauii. B lll rpyni peunameu BUHMKaNM
nisHilwe y cepepHin Tpetuni KTI; ue morno csiguutn npo
BiJHOBEHHS enikapAianbHOr0 KOMMOHEHTY NPOBEAEHHS B
30Hi HanToBLLOro Miokapaa KTI.

Y BCiX rpynax He BCTaHOBMIM KIMIHIYHO 3HaYYLL (TSHKKi)
ycknagHeHHs. BusBneHi reMatoMu B MicLsx NyHKLUl, Ha
HaLLy AYMKY, He 3anexarb Bif METOAUKV nposeaeHHs PYA
Ta NOB'A3aHi 3 MPUIAMAHHAM aHTUKOAryNsHTHOI Teparii.
B | rpyni 3aranbHa TpuBanicte npouenypu Hanbinbla
(56 + 17 xB) Npn HabINbLLOMY NPOMEHEBOMY HaBaHTa-
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XeHHi (7,8 + 1,7 Gy.cm?); y Il rpyni pesyneTtaT cepepHiit
(51 £ 12 xB) Np1 NOMIpHOMY NPOMEHEBOMY HAaBaHTaXeEHHI
(7,5 £ 1,5 Gy.cm?); y Il rpyni BU3HaYNNW HaAMEHLLY Tpu-
Banictb npoueaypm (40 + 10 XB) Ta HaMEHLLE NPOMEHEBE
HaBaHTaxeHHs (5,7 = 1,0 Gy.cm?).

Mig Yac obcTexeHHs y BigaaneHomy nepioai 3ape-
ecTpyBanu nesHe 30inbiienHs ®B JILW. Ha Hawy aymky,
BOHO CMPUYMHEHE MOKPALLEHHSM BHYTPILLIHBOCEPLIEBOT
reMoAMHaMmiKu BHaCMiAoK BiBHOBMNEHHS CUHYCOBOTO PUTMY.
BusieneHHs @I de novo odikyBaHe, 36iraeTbcs 3 AaHUMM
iHLUMX JOCHIOHMKIB.

BucHoBKH

1. BUKOpUCTaHHS MPOTOKOMY 3 BICOKOIO EHEprieto Aae
3Mory JocsrTv kpuTepii yeniluHocTi abnauii KT weuaie
MOpIiBHAHO 3 TpaguLiiHMK meTogukamu (Ha 30 % i 22 %
BiAMOBIAHO) MPW MEHLLOMY MPOMEHEBOMY HaBaHTaXeHHi
(Ha 27 % i 24 % BipnoBigHo).

2. 3acTocyBaHHS NPOTOKOIY BUCOKOI €Heprii He npu-
3BOAMTb [0 30iNbLLUEHHS YaCTOTH YCKIaZHEHb, 0ro MoXHa
BBaXaTu 6e3neyHMM Ans KIiHIYHOro 3aCTOCYBaHHS.

MepcnekTBM nopanbLMX AochigkeHb nepeaba-
YatoTb Habip GiNbLUIOT KiNbKOCTI NaLieHTIB i3 TPINOTIHHAM
nepencepab, Y kX 6yayTb BUKOpUCTaHi abnsiuii BUCOKMX
eHeprin; byae 3miicCHeHe 3iCTABNEHHS OTPUMAHUX JaHUX
i3 pesynsTatamu 3acTOCyBaHHs TpagWLiiHUX METOAUK
KaTeTepHUX abnsuiin.
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The aim of the study was to develop criteria for predicting the outcome of the acute period of spontaneous supratentorial intracerebral
hemorrhage (SSICH) on the background of conservative therapy, taking into consideration the lesion localization in conjunction
with neuroimaging parameters of the quantitative severity assessment of the damage to cerebral structures.

Materials and methods. Prospective cohort examination of 314 patients in acute period of SSICH on the ground of conservative
treatment. Clinical and neurological examination consisted of using the Full Outline of Unresponsiveness coma scale and NIHHS,
neuroimaging with the help of computed tomography with detection of SSICH localization, volume of intracranial hemorrhage, second-
ary intraventricular hemorrhage and midline shift. Disease acute period outcome was evaluated on the 215 day by the Rankin scale.

Results. It was detected that integrated neuroimaging SSICH's type considering its localization and quantitative severity estimation
of cerebral structure injury was closely associated with the disease acute period outcome on the ground of conservative therapy
(x? Pearson = 308.6, P < 0.0001). Thus, mortality rate was the highest in patients with posteromedial type of thalamic hemorrhage
(50.0 %), global type of thalamic hemorrhage (91.7 %) and massive type of striatocapsular hemorrhage (89.8 %). Unfavorable
functional outcome as the modified Rankin scale score 4-5 on 215t disease day predominated among patients with posterolateral
types of thalamic hemorrhage (76.5 %) and striacapsular hemorrhage (64.3 %). Whereas the frequency of favorable outcome was
the highest among patients with anterior/dorsal type of thalamic hemorrhage (100.0 %), posteromedial (88.0 %), middle (95.0 %),
lateral types of striatocapsular hemorrhage (61.9 %) and lobar (74.5 %) hemorrhage.

Conclusions. Posteromedial type of thalamic hemorrhage, global type of thalamic hemorrhage and massive type of striatocap-
sular hemorrhage are the predictors of lethal outcome of the acute period of SSICH on the background of conservative therapy.
Criteria for unfavorable short-term functional outcome are posterolateral types of thalamic and striatocapsular hemorrhage, while
anterior/dorsal type of thalamic hemorrhage, posteromedial/middle type of striatocapsular hemorrhage and lobar hemorrhage are
associated with favorable outcome of the acute period of the disease.

IHTerpanbHi HeMpoBi3yani3aLiiHi KpUTepii NPOrHO3yBaHHA HACAIAKY
rocTporo nepiosy CnOHTaHHOro CynpaTeHTOPiaAbHOr0 BHYTPILLIHbOMO3KOBOr0 KPOBOBUAUBY
Ha TAl KOHcepBaTUBHOI Tepanii

0. A. Ko3boAKiH, A. A. Ky3HeLoB

MeTa po60Tu — po3pobuTH KpUTEpIi NPOrHO3yBaHHS HACTIZAKY FOCTPOrO NEPIoAY CNOHTAHHOIO CynpPaTeHTOpIaNbHOM BHYTPILLHLO-
mo3koBoro kpoosunuey (CCBMK) Ha Tni koHCepBaTWUBHOI Tepanii, Lo BPaxXoByoTb OKani3aLlilo 0CepeaKy ypaXeHHs pa3oMm i3
HenpoBi3yanisaLiiHuMn napaMmeTpamm KinbKiCHOrO OLiHIOBAHHS TSKKOCTI YLUKOKEHHS LiepebpanbHuX CTPYKTYp.

Marepianu Ta MeToau. 3aiicH1IM NpoCNeKTUBHE, KOropTHe JocnimkeHHs 314 naujenTiB y roctpomy nepiogi CCBMK Ha Tni koHcep-
BaTWBHOI Tepanii. KniHiko-HeBpornoriuHe 06cTexeHHs nepeabayano ouiHoBaHHs 3a kanoto komu Full Outline of Unresponsiveness
i Wkanoto iHcyneTy HaujoHanbHoro iHeTUTyTY 3a0poB’st CLUA; HeiipoBisyanisaLiiiHe LOCHimKEHHS 3aiACHUIN METOAOM KOMM'toTep-
HOi ToMorpadii rONOBHOrO MO3KY 3 BU3HAYEHHSIM NoKkanisaLlii ocepeaky ypaxeHHs, 06’eMy BHYTPILLHBOMO3KOBOTO KPOBOBUIIUBY,
06'eMy BTOPVMHHOTO BHYTPILUHBOLLITYHOYKOBOIO KPOBOBMIMBY Ta NaTepanbHOi AncnokaLlii cepeamHHux CTpYKTyp Mo3ky. Hacnigok
rOCTPOro Nepiofly 3aXBOPtoBaHHS OLLiHtoBaNM Ha 21 100y 3a MoaudikoBaHOK Lkanot PeHkiHa.

PesynikraTu. BctaHoBunm, Lo iHTerpansHuii HepoBisyanisauiinHuii Tun CCBMK, sikuil BpaxoBye 110ro nokanisaviio Ta napameTpu
KiNbKICHOrO OLLIHIOBAHHS TSIKKOCTI YLIKOZKEHHS LiepebparnbHuX CTPYKTYp, TICHO acouiioBaHWi i3 HACMigKOM rocTporo nepiody
3axXBOPIOBaHHS Ha Tni koHcepeaTuBHOI Tepanii (x? MipcoHa = 308,6, p < 0,0001). Tak, piBeHb NETANbHOCTI HAMBULLMIA Y Tpynax
navieHTis i3 3agHbomegiansHuM (50,0 %), rnobanbHUM Tunami TanamivHoro kposoBunnBy (91,7 %) Ta MacBHUM TUNOM CTpIaTo-
kancynsipHoro kpososunuBy (89,8 %). Hecnpustnuemii yHKUiOHaNbHWIA HACNIBOK, a CaMme 3HaveHHs 4-5 Ganis 3a MogudikoBa-
HOO LUKanoto PeHkiHa Ha 21 foby 3axBOPOBaHHS!, AOMiHYBaB Y rpynax nauieHTiB i3 3aaHbonarepanbHMy TUnamu TanamiyHoro
(76,5 %) Ta cTpiaTokancynspHoro kpoosunuay (64,3%), Togi NTOMa Bara CnpuSTIIMBOTO (hyHKLIOHANBHOMO HacniaKy HanbinbLua
B NaLieHTIB i3 nepeaHim/3agHim Tunom TanamivHoro kpososunuay (100,0 %), 3agHbomegiansHum (88,0 %), cepeanHHum (95,0 %),
naTepanbHUM TUNamu CTpiaTokancynsapHoro kposoeunmBy (61,9 %) Ta nobapHuM kposoBUnNMBOM (74,5 %).

BucHoBku. MpeankTopamm netansHoro Hacnigky roctporo nepiogy CCBMK Ha Tni koHcepBaTWBHOI Tepanii € 3aaHbOMeianbHWiA,
rnobanbHUiA TUNK TanamivHoro KPOBOBUIMBY | MACUBHWIA TWM CTPIaTOKanCynspHOro KpoBoBunuBY. Kputepii HecnpusTnueoro
KOPOTKOCTPOKOBOIO (hyHKL{OHAIIbHOTO NPOrHO3Y — 3aAHboNaTeparbHi TUMK TanamiyHoro Ta CTpiaToKancynsipHOro KPOBOBUIMBY,
a nepeaHii/3agHin TMN TanamiYHoOro KPOBOBMIVBY, 3aAHbOMEAIamNbHUIA/CEPEaNHHII TUN CTPIaTOKaNCyNsPHOrO KPOBOBUIMBY Ta
nobapHu1in KPOBOBWIMB acOLinOBaHi 3i CNPUATIIMBIAM (PYHKLOHANbHUM HACIZKOM FOCTPOro nepiofy 3axBOpPHOBaHHS.
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Cerebral hemorrhagic stroke, namely, its most common form
— spontaneous supratentorial intracerebral hemorrhage
(SSICH) is the most severe type of acute cerebrovascular
disorders from the point of view of the medical and social as-
pects [1-3]. The modern paradigm of the specialized medi-
cal care provision to this group of patients primarily involves
the use of a personalized approach to the determination of
the optimal treatment tactics. The most important basis for
making appropriate decisions is to undertake an immediate
verification of a short-term prognosis on the background of
the conservative therapy [4-6].

Routine clinical practice allows carrying out a ve-
rification of short-term period prognosis in this group of
patients primarily on the basis of neuroimaging data [7,8].
Quantitative parameters are used to assess the severity of
damage to cerebral structures (intracerebral hemorrhage
volume, midline shift severity, secondary intraventricular
hemorrhage volume) [9-11]. The information on the local-
ization of a lesion is also taken into consideration [12—-15].
Atthe same time, the localization of SSICH and quantitative
neuroimaging indicators are closely associated with each
other, which determines the feasibility of their assessment
along with the definition of integrated neuroimaging patterns.
The validity of a comprehensive assessment of these data
was shown in our previous study, which identified the ap-
propriate assessment gradations of the cerebral damage
severity in patients with SSICH based on clustering of
observations with exclusively quantitative neuroimaging
criteria. The informative value of these criteria as for the de-
termination of the acute period outcome of the disease was
also proven [16].

Therefore, the consideration of the lesion localization
in addition to the indicators of quantitative assessment of
damage to cerebral structures in patients with SSICH may
improve the accuracy of neuroimaging verification of short-
term prognosis on the background of conservative therapy.

Aim

The aim of the study was to develop criteria for predicting
the outcome of the acute period of spontaneous supraten-
torial intracerebral hemorrhage on the background of
conservative therapy, taking into consideration the lesion
localization in conjunction with neuroimaging parameters
of the quantitative severity assessment of the damage to
cerebral structures.

Materials and methods

In order to achieve this goal, a prospective, cohort study
involving 314 patients (178 men and 136 women, mean
age — 65.2 £ 0.6 years) with the first case of hypertensive
SSICH was conducted at the Department of Acute Disorders
of Brain Circulation of the Municipal Non-Profit Enterprise
“City Hospital No. 6” of the Zaporizhzhia City Council. The
diagnosis was verified on the basis of a comprehensive
clinical and neuroimaging examination within 24 hours of
the disease onset. The required informed consent to par-
ticipate in the study was signed by each patient.

The level of neurological deficit was determined at
the time of hospitalization and in the dynamics of the acute
period of the disease, using the Full Outline of Unrespon-

siveness (FOUR) Coma score and the National Institute of
Health Stroke Scale (NIHSS). According to the computed
tomography brain examination, which was conducted using
a scanner Siemens Somatom Spirit (Germany) or Toshiba
Astelion (Japan), we detected the localization, linear size of
intracerebral hemorrhage, midline shift severity (by the ave-
rage displacement of the pellucid septum and the pineal
gland), the presence of a blood breakthrough into the brain
ventricular system. The intracerebral hemorrhage volume
(ICHV) was calculated using the ellipsoid formula. The
secondary intraventricular hemorrhage volume (IVHV) was
determined by the exponential formula, based on the value
of the total score on the Intraventricular Hemorrhage (IVH)
scale [11]. The sum of ICHV and IVHV were calculated
as the intracranial hemorrhage total volume (ICHTV). De-
pending on the location, thalamic, striatocapsular and lobar
hemorrhages were determined.

The types of thalamic and striatocapsular hemorrhages
were identified according to the relevant classifications of
Chin-Sang Chun etal. (1996, 2000). Thus, thalamic haema-
tomas were classified into four regional types and one global
type. The regional types were anterior, dorsal, posterolateral
and posteromedial. The anterior type was defined as a
haematoma mainly located in the anterior thalamic region
supplied by the polar or tuberothalamic artery. The dorsal
type was defined as a haematoma located in the dorsal as-
pect of the thalamus with the main haematoma best seen at
a higher level of the computed tomography scans than other
types. The posterolateral type was defined as a haematoma
located in the territory of the thalamogeniculate arteries. The
posteromedial type was defined as a haematoma located in
the medial thalamic region supplied by the thalamic-subtha-
lamic paramedian arteries. The global type was defined as
a large whole-thalamus haematoma and its bleeding focus
was difficult to assess in the brain images [16].

Striatocapsular hemorrhages were divided into five
types (four regional and one massive) according to the ma-
jor vascular territories:

1. the posteromedial type in the anterior choroidal
artery territory;

2. the middle type in the medial lenticulostriate artery
territory;

3. the posterolateral type in the posteromedial branches
of the lateral lenticulostriate artery territory;

4. the lateral type in the subinsular region supplied by
the most lateral branches of the lateral lenticulostriate artery;

5. the entire striatocapsular area haematomas were
defined as the massive type [17].

All patients were consulted by a neurosurgeon.
Conservative therapy was recommended as an optimal
treatment tactic, which was carried out according to
the Unified Protocol for the provision of medical care to
patients with cerebral hemorrhagic stroke, approved by
the order of the Ministry of Health of Ukraine No. 275 dated
17.04.2014 [18].

The study did not include patients who corresponded
to the following criteria: acute disorders of brain circula-
tion in the anamnesis; intracerebral hemorrhage due to
cerebral infarction, brain tumor, receiving anticoagulants;
the presence of a confirmed aneurysm or arteriovenous
malformation of cerebral vessels; somatic pathology in
the stage of decompensation; malignant neoplasms;
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Table 1. Comparative analysis of clinical and neuroimaging indicators in patients with thalamic, striatocapsular and lobar hemorrhage

Parameters, units Localization of SSICH
Thalamic (n = 100) Striatocapsular (n = 167) Lobar (n = 47)

FOUR score 14 (12; 16) 15 (11; 16) 16 (15; 16) 0.0023
NIHSS score 15 (11; 20) 16 (10; 24) 7(5,13) <0.0001
ICHV, mL 8.9 (5.6; 13.1) 23.2(9.2;66.3) 10.7 (2.6; 34.5) <0.0001
MS, mm 25 (0.0; 4.0) 25(0.0;8.0) 0.0(0.0; 2.0) <0.0001
IVHY, mL 11.0 (4.7 30.0) 2.2(0.0;30.0) 0.0(0.0;0.0) <0.0001
ICHTV, mL 9.8 (6.6; 14.1) 23.3(9.2;67.3) 10.7 (2.6; 35.0) <0.0001

FOUR: Full Outline of UnResponsiveness Scale; NIHSS: National Institute of Health Stroke Scale; ICHV: intracerebral hemorrhage volume; MS: midline shift; IVHV: intraventricular
hemorrhage volume; ICHTV: intracranial hemorrhage total volume; P: statistical significance of intergroup differences according to the Kruskal-Wallis test.

Table 2. Comparative analysis of clinical and neuroimaging indicators in patients with different types of thalamic hemorrhage, Me (Q1; Q3)

Parameters, units Type of thalamic hemorrhage
Anterior/dorsal (n = 17) Posterolateral (n = 51) Posteromedial (n = 20) Global (n =12)

FOUR score 16 (15; 16) 15 (14; 16) 12(6; 15) 8(4; 11) <0.0001
NIHSS score 9(7;10) 15 (12; 18) 19 (12; 30) 30 (23; 30) <0.0001
ICHV, mL 47(34;74) 104 (6.5; 12.3) 7.5(4.5;10.1) 36.1(30.2; 58.5) <0.0001
MS, mm 0.0 (0.0; 2.0) 25(1.5;35) 0.0(0.0;3.3) 7.5(6.3;9.1) <0.0001
IVHV, mL 1.8(0.0; 3.3) 11.0 (6.0; 16.4) 23.2(9.0; 36.1) 54.6 (30.0; 54.6) <0.0001
ICHTV, mL 4.8(34;84) 11.4 (7.5, 13.1) 8.3 (5.5 11.1) 37.1 (31.2; 59.5) <0.0001

FOUR: Full Outline of UnResponsiveness Scale; NIHSS: National Institute of Health Stroke Scale; ICHV: intracerebral hemorrhage volume; MS: midline shift; IVHV: intraventricular
hemorrhage volume; ICHTV: intracranial hemorrhage total volume; P: statistical significance of intergroup differences according to the Kruskal-Wallis test.

the presence of indications for surgical treatment pre-
scribed by a neurosurgeon.

The following were considered as endpoints: lethal
outcome within 21 days from the disease onset; unfavorable
functional outcome of the acute period of SSICH in the form
of 4-5 points value on the modified Rankin Scale (mRS)
on the 21¢ day of the disease. The value of <3 points on
the mRS was considered as a favorable functional outcome.

Statistical processing of the results was performed
using Statistica 13.0 (StatSoft Inc., USA, serial number
JPZ8041382130ARCN10-J) and MedCalc (version 18.2.1).
The form of descriptive statistics (median and interquartile
range) and tools for studying null hypotheses on the ab-
sence of intergroup differences in quantitative indicators
(the Mann-Whitney criterion — for two unrelated samples,
the Kruskal-Wallis test — for three or more unrelated
samples) were chosen based on the results of the studied
indicators distribution (using the Shapiro-Wilk test). Pear-
son’s chi-square test was used to assess the relationship
between qualitative (discrete) indicators. We also used
logistic regression analysis, calculated the odds ratio (OR),
relative risk (RR), as well as indicators of sensitivity (Se)
and specificity (Sp). The significance level P < 0.05 was
considered critical for rejecting the null hypotheses.

Results

Depending on the localization of SSICH, patients were di-
vided into 3 groups: the 15! group consisted of 100 (31.8 %)
patients with thalamic hemorrhage, the 2 group — 167
(53.2 %) patients with striatocapsular hemorrhage, the 3
group included 47 (15.0 %) patients with lobar hemorrhage.
The results of comparison between these groups as for
clinical and neuroimaging indicators are shown in Table 1.

So, in the group of patients with thalamic hemorrhage,
the median ICHV was the lowest, midline shift was de-
tected in 70 (70.0 %) patients, blood breakthrough into
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the ventricular system — in 84 (84.0 %) patients, which
demonstrated the highest value of the median IVHV and
the greatest severity of cerebral syndrome according to
the FOUR score. In the group of patients with striatocapsu-
lar hemorrhage, the median ICHV was the highest, lateral
displacement of the medial structures were detected in 111
(66.5 %) patients, the prevalence of blood breakthrough
into the ventricular system was slightly lower (52.1 %).
The value of the median ICHV was respectively lower
and the cerebral syndrome was less pronounced. The
median ICHV values in the group of patients with lobar
hemorrhage were 2.2 times lower in comparison to pa-
tients with the hemorrhage located in the striatocapsular
areas, and only 20.2 % higher than in the group of patients
with thalamic hemorrhages, while midline shift and blood
breakthrough into the ventricular system were detected in
only 14 (29.3 %) and 11 (23.4 %) patients, respectively,
which resulted in the lowest severity of cerebral syndrome
and the lowest level of neurological deficit.

The structure of thalamic hemorrhages was presented
as follows: anterior type — 2 (2.0 %) patients, posterior type
- 15 (15.0 %) patients, posterolateral type — 51 (51.0 %)
patients, posteromedial type — 20 (20.0 %) patients, global
type — 12 (12.0 %) patients. On the basis of a comparative
analysis of clinical and neuroimaging indicators, it was
found that the group of patients with anterior/dorsal thalamic
hemorrhage had the lowest levels of median ICHV and
IVHV. Respectively, the severity of cerebral syndrome and
neurological deficit were the lowest. The medians of ICHV,
IVHV and NIHSS in the group of patients with posterolateral
thalamic hemorrhage were 2.2, 6.1 and 1.7 times higher,
respectively, in the group of patients with posteromedial
thalamic hemorrhage — 1.6, 12.9 and 2.1 times higher, re-
spectively, and in the group with the global type of thalamic
hemorrhage — 7.7, 30.3 and 3.3 times, respectively, with a
greater severity of cerebral syndrome. The FOUR score in
groups of patients with posterolateral, posteromedial and
global types of thalamic hemorrhage on comparison to
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Table 3. Comparative analysis of clinical and neuroimaging parameters in patients with different types of striato-capsular hemorrhage

Parameters, units Type of striatocapsular hemorrhage
Posteromedial (n=25) | Middle (n =20) Lateral (n =21) Posterolateral (n = 42) Massive (n = 59)

FOUR score 16 (16; 16) 16 (16; 16) 15 (14; 16)
NIHSS score 7(6;8) 10(7;13) 15 (13; 18)
ICHV, mL 1.5(0.7;3.4) 6.2 (4.1;11.8) 20.1(17.7; 29.6)
MS, mm 0.0 (0.0; 0.0) 0.0 (0.0; 0.4) 1.5 (0.0; 3.5)
IVHV, mL 0.0 (0.0; 0.0) 0.0 (0.0; 0.0) 0.0 (0.0;1.2)
ICHTV, mL 1.5(0.7; 3.4) 6.2 (4.1;11.8) 20.1 (18.5; 29.6)

16 (14; 16) 6(5;13) <0.0001
16 (12; 18) 30 (21; 30) <0.0001
19.9 (12.6; 25.1) 80.3 (61.6; 121.1) <0.0001
2.5(0.0;3.5) 100 (7.3; 13.5) <0.0001
8.2(0.0; 16.4) 30.0 (16.4; 54.6) <0.0001
20.4 (13.3; 26.1) 81.3 (62.1; 122.1) <0.0001

FOUR: Full Outline of UnResponsiveness Scale; NIHSS: National Institute of Health Stroke Scale; ICHV: intracerebral hemorrhage volume; MS: midline shift; IVHV: intraventricular
hemorrhage volume; ICHTV: intracranial hemorrhage total volume; P: statistical significance of intergroup differences according to the Kruskal-Wallis test.

Table 4. The structure of the options for the outcome of the acute period of
the disease on the background of conservative therapy in patients with different types

of SSICH

Type of SSICH

Acute period outcome on the background
of conservative therapy

FFO(n=130) __[uFFO(n=92) __[LO(n=92)
0

Anterior/dorsal thalamic hemorrhage 17 0
(n=17) P:100.0 % P:0.0% P:0.0%
P,:13.0% P,:0.0% P,:0.0%
P,:54% P,:0.0% P,:0.0%
Posterolateral thalamic hemorrhage 7 39 5}
(n=51) P:13.7 % P:76.5 % P:9.8%
P,:5.4 % P,:42.4 % P,:5.4 %
P:22% P 124 % P, 1.6 %
Posteromedial thalamic hemorrhage 6 4 10
(n=20) P.:30.0 % P.:20.0 % P,:50.0 %
P,:4.6% P,:4.3% P,:10.9 %
P:19% P:13% P:32%
Global thalamic hemorrhage 0 1 1
(n=12) P:0.0% P:83% P:91.7 %
P,:0.0 % P,:1.1% P,:12.0 %
P,:0.0% P03 % P:3.5%
Posteromedial striatocapsular 22 3 0
hemorrhage (n = 25) P.:88.0% P:12.0% P:0.0%
P,:16.9 % P,:3.3% P,:0.0%
P, 7.0% P, 1.0% P,:0.0%
Middle striatocapsular hemorrhage 19 1 0
(n=20) P:95.0 % P.:5.0% P.:0.0%
P,:14.6 % P,:1.1% P,:0.0 %
P,:6.1% P,:0.3 % P,:0.0 %
Lateral striatocapsular hemorrhage 1 6 2
n=21 P.:61.9% P.:28.6 % P.:9.5%
1 1 1
P,:10.0 % P, 6.5% P,:22%
P:41% P:1.9% P,:0.6 %
Posterolateral striatocapsular 1 27 5
hemorrhage (n = 42) P:23.8% P.:64.3 % P:11.9%
P 7.7% P,:29.3 % P,:5.4 %
P:32% P,:8.6% P, 1.6 %
Massive striatocapsular hemorrhage 1 5 53
(n=59) P:17% P:85% P,:89.8%
P,:0.8% P,:5.4% P,:57.6 %
P,:03% P,:1.6% P, 16.9%
Lobar hemorrhage (n = 47) 35 6 6
P:74.5% P:128 % P:12.8 %
P,:26.9 % P,:6.5% P,:6.5%
P:11.1% P,:1.9% P, 1.9 %

FFO: favorable functional outcome; uFFO: unfavorable functional outcome; LO: lethal outcome;

P,: the prevalence of this outcome in cohort of patients with specific type of SSICH;

P,: the prevalence of this type of SSICH in cohort of patients with specific outcome of the acute period
of the disease on the background of conservative therapy; P.: the prevalence of these patients

in general cohort.
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patients with anterior/dorsal type of thalamic hemorrhage
were 6.3 %, 25.0 % and 50.0 % lower, respectively (Table 2).

The structure of striatocapsular hemorrhages was
presented as follows: posteromedial type — 25 (15.0 %)
patients, middle type — 20 (12.0 %) patients, lateral type — 21
(12.6 %) patients, posterolateral type — 42 (25.1 %) patients,
massive type — 59 (35.3 %) patients. Based on a compara-
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tive analysis of clinical and neuroimaging indicators, it was
determined that groups of patients with posteromedial and
middle types of striatocapsular hemorrhage had the lowest
ICHV (1.5(0.7; 3.4) ml and 6.2 (4.1; 11, 8) ml, respective-
ly), low prevalence of midline shift (20.0 % and 25.0 %,
respectively) and no blood breakthrough into the ventricular
system, which was registered in only 1 (5.0 %) patient with
middle type of striatocapsular hemorrhage (Table 3).

Levels of neurological deficit in the groups of patients with
posteromedial and middle types of striatocapsular hemor-
rhage were 7 (6; 8) and 10 (7; 13) NIHSS score, respectively,
while in groups with lateral, posterolateral and massive types
of striatocapsular hemorrhage values this indicator consti-
tuted 15 (13; 18), 16 (12; 18) and 30 (21; 30) points, which
was due to the significantly larger volume of the lesion (20.1
(17.7 (29.6)) ml, 19.9 (12.6; 25.1) ml and 80.3 (61.6; 121.1)
ml, respectively) and greater midline shift severity (1.5 (0.0;
3.5)mm, 2.5 (0.0; 3.5) mmand 10.0 (7.3; 13.5) mm, respec-
tively). The blood breakthrough into the ventricular system
was recorded in 27 (64.3 %) and 53 (89.8 %) patients with
posterolateral and massive types of striatocapsular hemor-
rhage, respectively, and only 6 (28.6 %) patients with lateral
type, so ICHV median was higher in the groups of patients
with posterolateral and massive types of striatocapsular hem-
orrhage. In the studied cohort, lethal outcome was registered
in 92 (29.3 %) cases, unfavorable functional outcome —in
the same quantity of 92 (29.3 %) patients, favorable functional
outcome occurred in 130 (41.4 %) patients. The structure of
the options for the outcome of the acute period of the disease
on the background of conservative therapy in patients with
different types of SSICH is shown in Table 4.

It was determined that the type of SSICH was associ-
ated with the outcome of the acute period of the disease
on the background of conservative therapy (Pearson’s
chi-square = 308.6, P < 0.0001). Thus, in all patients with
anterior/posterior type of thalamic hemorrhage, the acute
period of the disease had a favorable functional outcome.
Unfavorable functional outcome predominated in the group
of patients with posterolateral type of thalamic hemorrhage
(76.5 %), while favorable functional outcome was recorded
in only 13.7 % of cases, lethal outcome —in 9.8 % of cases.
Patients with posteromedial and global types of thalamic
hemorrhage had a high proportion of unfavorable outcomes
of the acute period of the disease on the background of con-
servative therapy, with lethal outcome in 50.0 % and 91.7 %
of patients, respectively. We did not report any deaths in
the groups of patients with posteromedial and middle types of
striatocapsular hemorrhage, the share of favorable functional
outcome was the highest (88.0 % and 95.0 %, respectively).
Mortality rates in patients with lateral and posterolateral types
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Table 5. Prognostic value of the type of spontaneous supratentorial intracerebral hemorrhage as a predictor of unfavorable outcome of the acute period
of the disease on the background of conservative therapy (results of univariate logistic regression analysis and determination of relative risk)

Relative risk

Type of SSICH Univariate logistic regression model
P [RR(95%C)

OR (95 % CI)

Anterior/dorsal thalamic hemorrhage 0.02 (0.00-0.30) 0.0050 0.05 (0.00-0.70)
Posterolateral thalamic hemorrhage 5.52 (2.34-12.71) 0.0001 1.62 (1.39-1.90)
Posteromedial thalamic hemorrhage 1.70 (0.64-4.55) 0.2895 1.21(0.89-1.64)
Global thalamic hemorrhage 18.91 (1.11-322.38) 0.0422 1.76 (1.59-1.94)
Posteromedial striatocapsular hemorrhage 0.08 (0.02-0.28) 0.0001 0.19 (0.07-0.56)
Middle striatocapsular hemorrhage 0.03 (0.00-0.24) 0.0009 0.08 (0.01-0.54)
Lateral striatocapsular hemorrhage 0.41(0.16-1.02) 0.0545 0.63 (0.36-1.10)
Posterolateral striatocapsular hemorrhage 2.53 (1.19-5.34) 0.0153 1.36 (1.12-1.66)
Massive striatocapsular hemorrhage 59.38 (8.10-435.28) 0.0001 1.99 (1.75-2.26)
Lobar hemorrhage 0.19 (0.09-0.38) <0.0001 0.39 (0.24-0.65)

0.0261
<0.0001
0.2165
<0.0001
0.0024
0.0098
0.1066
0.0023
<0.0001
0.0003

OR: odds ratio; RR: relative risk; Cl: confidence interval.

Table 6. Prognostic value of spontaneous supratentorial intracerebral hemorrhage as a predictor of lethal outcome of the acute period of the disease on
the background of conservative therapy (results of univariate logistic regression analysis and determination of relative risk)

Relative risk

Type of SSICH Univariate logistic regression model
P________|OR(85%C)

OR (95 % CI)

Anterior/dorsal thalamic hemorrhage 0.06 (0.00-1.07) 0.0555 0.09 (0.01-1.38)
Posterolateral thalamic hemorrhage 0.22 (0.08-0.57) 0.0019 0.30 (0.13-0.69)
Posteromedial thalamic hemorrhage 2.58 (1.04-6.44) 0.0414 1.79 (1.11-2.88)
Global thalamic hemorrhage 30.01(3.81-236.17) 0.0012 3.42 (2.65-4.40)
Posteromedial striatocapsular hemorrhage 0.04 (0.00-0.70) 0.0269 0.06 (0.00-0.94)
Middle striatocapsular hemorrhage 0.05 (0.00-0.89) 0.0414 0.08 (0.00-1.18)
Lateral striatocapsular hemorrhage 0.24 (0.05-1.04) 0.0566 0.31(0.08-1.17)
Posterolateral striatocapsular hemorrhage 0.39 (0.11-0.76) 0.0116 0.37 (0.16-0.86)
Massive striatocapsular hemorrhage 48.92 (19.68-121.60) <0.0001 5.87 (4.35-7.94)
Lobar hemorrhage 0.31(0.13-0.75) 0.0099 0.40 (0.18-0.85)

0.0841
0.0050
0.0161
<0.0001
0.0453
0.0656
0.0843
0.0212
<0.0001
0.0181

OR: odds ratio; RR: relative risk; CI: confidence interval.

Table 7. Prognostic value of the SSICH type of as a predictor of unfavorable functional outcome of the acute period of the disease on the background of
conservative therapy (results of univariate logistic regression analysis and determination of relative risk)

Relative risk

Type of SSICH Univariate logistic regression model
P _|OR(e5%C)

OR (95 % CI)

Anterior/dorsal thalamic hemorrhage 0.03 (0.00-0.59) 0.0201 0.06 (0.00-0.96)
Posterolateral thalamic hemorrhage 12.93 (5.44-30.76) <0.0001 2.82(2.18-3.64)
Posteromedial thalamic hemorrhage 0.94 (0.26-3.43) 0.9246 0.96 (0.44-2.09)
Global thalamic hemorrhage 4.28 (0.17-106.21) 0.3750 243 (2.07-2.84)
Posteromedial striatocapsular hemorrhage 0.17 (0.05-0.57) 0.0044 0.27 (0.09-0.78)
Middle striatocapsular hemorrhage 0.06 (0.01-0.49) 0.0080 0.11 (0.02-0.75)
Lateral striatocapsular hemorrhage 0.63 (0.23-1.72) 0.3649 0.75(0.38-1.47)
Posterolateral striatocapsular hemorrhage 4.98 (2.27-10.94) 0.0001 2.08 (1.57-2.74)
Massive striatocapsular hemorrhage 7.41 (0.85-64.56) 0.0696 2.07 (1.40-3.06)
Lobar hemorrhage 0.19 (0.08-0.47) 0.0004 0.31(0.14-0.66)

0.0463
<0.0001
0.9254
<0.0001
0.0154
0.0246
0.3978
<0.0001
0.0003
0.0022

OR: odds ratio; RR: relative risk; Cl: confidence interval.

of striatocapsular hemorrhage were 9.5 % and 11.9 %, while
the first subcohort had a relatively higher proportion of favora-
ble functional outcome (61.9 % vs. 23.8 %) and the largest
share of unfavorable functional outcome (64.3 % vs. 28.6 %)
in the second subcohort. The mortality rate in the group of
patients with massive type of striatocapsular hemorrhage was
89.8 %, and among the surviving patients the acute period of
the disease had an unfavorable functional outcome in 83.3 %
of cases. In the structure of variants of the acute period of
the disease in patients with lobar hemorrhage, the prevalence
of favorable functional outcome was the largest (74.5 %),
while unfavorable variants occurred in 25.0 % (unfavorable
functional outcome 12.5 %, lethal outcome — 12.5 %).
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On the basis of a logistic regression analysis, types of
thalamic (posterolateral, global) and striatocapsular hemor-
rhage (posterolateral, massive) were identified, which were
predictors of unfavorable outcomes of the acute period and
associated with increased risk of recurrence on the back-
ground of conservative therapy. The risk was increases by
1.6 (P<0.0001), 1.8 (P<0.0001), 1.4 (P=0.0023) and 2.0
times (P < 0.0001), respectively (Table 5).

It was determined that the criteria for unfavorable
vital prognosis on the background of conservative therapy
were posteromedial type of thalamic hemorrhage (OR
(95 % CI) = 2.58 (1.04-6.44), P = 0.0414; Se = 10.9 %,
Sp = 95.5 %), global type of thalamic hemorrhage (OR
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(95 % Cl)=30.01(3.81-236.17), P=0.0012; Se = 12.0 %,
Sp =99.6 %) and massive type of striatocapsular hemor-
rhage (OR (95 % Cl) = 48.92 (19.68-121.60), P < 0.0001,
Se =57.6 %, Sp = 97.3 %). They were associated with a
risk of death increased by 1.8 (P=0.0161), 3.4 (P <0.0001)
and 5.9 times (P < 0.0001), respectively (Table 6).

Itwas proved that in patients with other types of thalamic
hemorrhage (anterior/posterior, posterolateral), striatocap-
sular hemorrhage (posteromedial, middle, posterolateral),
as well as with lobar hemorrhage, the vital prognosis on
the background of conservative therapy was favorable.
The prognosis was relatively favorable in patients with
lateral type of striato-capsular hemorrhage and depended
on the further course of the disease.

On the basis of a logistic regression analysis, the results
of which are shown in Table 7, it was found that predictors of
unfavorable functional outcome of the acute period of the dis-
ease on the background of conservative therapy were poste-
rolateral type of thalamic hemorrhage (OR (95 % CI)=12.93
(5.44-30.76), P < 0.0001; Se = 42.4 %, Sp = 94.6 %) and
posterolateral type of striatocapsular hemorrhage (OR
(95 % ClI) = 4.98 (2.27-10.94), P = 0.0001; Se = 29.4 %,
Sp =92.5 %). The above-mentioned types of SSICH were
associated with an increased risk of the endpoint by 2.8
(P < 0.0001) and 2.1 times (P < 0.0001), respectively. The
criteria of favorable functional outcome were anterior/dorsal
type of thalamic hemorrhage (OR (95 % CI) = 0.03 (0.00-
0.59), P = 0.0201), posteromedial type of striatocapsular
hemorrhage (OR (95 % Cl)=0.17 (0.05-0.57), P = 0.0044),
middle type of striatocapsular hemorrhage hemorrhage (OR
(95 % CI)=0.06 (0.01-0.49), P = 0.0080), as well as lobar
hemorrhage (OR (95 % Cl)=0.19 (0.08-0.47), P = 0.0004).

Discussion

As a result, we studied in detail the structure of options of
the acute period outcome after hemorrhagic hemispheric
stroke on the background of conservative therapy in patients
with different integrated neuroimaging types, taking into
consideration the localization of SSICH and the parameters
for quantifying the severity of cerebral damage. It was de-
termined that posteromedial type of thalamic hemorrhage,
global type of thalamic hemorrhage and massive type of
striatocapsular hemorrhage were associated with the in-
creased risk of lethal outcome of the acute period of SSICH
on the background of conservative therapy. The presence
of global type of thalamic hemorrhage and massive type of
striatocapsular hemorrhage in the spectrum of predictors of
lethal outcome, confirmed the leading role of lesion volume
in thanatogenesis, because the largest volume of SSICH
(regardless of location) in integration with perifocal edema
initiated the dislocation of caudal directions with the further
development of the temporal-tentorial wedge and/or wedge
in the cervical-dural funnel. Under these circumstances,
the development of secondary (dislocation) hemorrhages
in the brain stem was quite common. The above data are
consistent with the results of our previous studies [11,19], as
well as with the works of other researchers [20,21], demon-
strating the diagnostic informative value of such quantitative
neuroimaging indicators as intracerebral hemorrhage and
lateral displacement of midbrain in the verification of short-
term vital signs.

Patients with global thalamic hemorrhage demonstrated
that an additional factor in thanatogenesis was the blood
breakthrough into the ventricular system with the develop-
ment of massive secondary intraventricular hemorrhage
and the resulting cerebrospinal fluid disorders (including
internal occlusive hydrocephalus), which is also consistent
with our previous studies [11,19] and the works of other
researchers who showed that the volume of secondary
intraventricular hemorrhage was an independent predictor
of unfavorable outcomes in patients with SSICH [9,10].
Thus, despite the lower volume of intracerebral hemorrhage
in comparison with the subcohort of patients with massive
type of striatocapsular hemorrhage (36.1 (30.2; 58.5) ml vs.
80.3 (61.6; 121.1) ml), the level of mortality in the group of
patients with global thalamic hemorrhage was also quite
high (91.7 % vs. 89.8 %) due to a significantly higher volume
of secondary intraventricular hemorrhage (54.6 (30.0; 54.6)
ml vs. 30.0 16.4; 54.6) ml).

Based on the study of the acute period of the disease
structure on the background of conservative therapy de-
pending on the type of thalamic hemorrhage, it was found
that patients with posterior medial type had the highest
mortality (50.0 % vs. 9.8 % and 0.0 % in groups with pos-
terolateral and anterior/dorsal types), because the specified
contingent of patients (taking into account anatomical fea-
tures) had the largest volume of secondary intraventricular
hemorrhage (23.2 (9.0; 36.1) ml vs. 11.0 (6.0; 16.4) ml and
1.8 (0.0; 3.3) ml, respectively). Thus, the informative value
of thalamic localization of SSICH as one of the criteria for
unfavorable vital prognosis should be assessed differently
based on the type of thalamic hemorrhage.

In accordance with the logistic regression analy-
sis, posterolateral type of thalamic hemorrhage and
posterolateral type of striatocapsular hemorrhage
were associated with unfavorable functional outcome
of the acute period of the disease. Both of these types
of SSICH were characterized by lesions of posterior
limb of internal capsule which caused the severe motor
deficit in combination with severe disorders of sensitivity
(including proprioception) explaining the negative impact
on functional recovery after stroke, while the short-term
functional prognosis on the background of conservative
therapy in patients with anterior/dorsal type of thalamic
hemorrhage, posteromedial/middle type of striatocapsu-
lar hemorrhage, lobar hemorrhage was favorable. The
results are consistent with the data of C. Delcourt et al.
(2017), according to which thalamic localization of intrac-
erebral hemorrhage was a predictor of lethal outcome of
the acute period of the disease, lesion of posterior limb
of internal capsule was associated with unfavorable
functional outcome, while lobar hemorrhage was a cri-
terion for favorable functional prognosis [15]. However,
the above-mentioned study did not apply a differentiated
definition of the thalamic hemorrhage type, that, in our
opinion, may reduce the accuracy of verification of a
short-term prognosis in this group of patients.

However, the results of logistic regression analysis
showed that the neuroimaging verification of short-term
prognosis in patients with lateral striatocapsular hemor-
rhage was the most difficult. The vital prognosis in this
group of patients could be considered relatively favorable
while the functional prognosis was ambivalent and required
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the comparison of the neurological deficit level, as well as
further dynamic monitoring of both — quantitative neuro-
imaging parameters (volume of intracerebral hemorrhage,
shift of the median brain structures) and clinical and neu-
rological parameters.

Thus, the study proved the relation between the inte-
grated neuroimaging type SSICH, which takes into account
not only the location but also the parameters of quantitative
assessment of the severity of damage to cerebral structures,
and the outcome of the acute period of the disease, demon-
strating high prognostic value for neuroimaging type, and
proved the viability of the determination of the short-term
prognosis on the background of conservative therapy as a
part of the basis for choosing the optimal treatment tactics
in this group of patients.

Conclusions

1. Integral neuroimaging type of SSICH, which takes
into account its location and parameters of quantitative
assessment of the severity of damage to cerebral struc-
tures, is closely associated with the outcome of the acute
period of the disease on the background of conservative
therapy (Pearson’s chi-square = 308.6, P < 0.0001) and is
an informative criterion for the verification of the short-term
prognosis in this group of patients. Posteromedial type of
thalamic hemorrhage (OR (95 % ClI) = 2.58 (1.04-6.44),
P = 0.0414), global type of thalamic hemorrhage (95 %
Cl) = 30.01 (3.81-236.17), P = 0.0012) and massive type
of striatocapsular hemorrhage (OR (95 % CI) = 48.92
(19.68-121.60), P < 0.0001) are highly specific predictors
of lethal outcome of the acute period of SSICH.

2. Highly specific criteria of unfavorable short-term
functional prognosis in patients with SSICH on the back-
ground of conservative therapy are posterolateral types of
thalamic hemorrhage (OR (95 % Cl) = 12.93 (5.44-30.76),
P < 0.0001) and striatocapsular hemorrhage Cl) = 4.98
(2.27-10.94), P = 0.0001), while anterior/dorsal type of
thalamic hemorrhage, posteromedial/middle type of striato-
capsular hemorrhage and lobar hemorrhage are associated
with the favorable functional outcome of the acute period
of the disease.

The prospect of further research is to develop a differ-
entiated approach to determination of the optimal treatment
tactics in patients with SSICH, based on the results of inte-
grated neuroimaging verification of a short-term prognosis
on the background of conservative therapy.
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The aim of the study — determining the immunohistochemical levels of the GFAP, GS and AQP4 in different regions of the human
brain in the conditions of liver cirrhosis of different degree.

Materials and methods. The study was performed on sectional material of 90 patients who suffered during lifetime from liver
non-alcoholic cirrhosis of classes A (n = 30, group “A”), B (n = 30, group “B”) and C (n = 30, group “C”) according to Child—Pugh
classification, including 59 (65.55 %) cases with clinical symptoms of I-IV grade hepatic encephalopathy. Cortex, white matter,
hippocampus, thalamus, striopallidum, cerebellum, were examined using immunohistochemical method for evaluation of GFAP,
GS and AQP4 levels.

Results. GFAP expression gradually decreased from classes A to C of cirrhosis. The most expressed GFAP decline was found in
class C in the cortex and thalamus (6.74- and 6.23-fold decrease). Contrary to GFAP, GS expression gradually increased along with
aggravation of cirrhosis. The most prominent augmentation of GS was related in the cortex and thalamus in “C” group, respectively
4.34- and 4.26-fold increase. AQP4 levels also showed growing mode correlated with cirrhosis aggravation. The highest increase
was found in the cortex and thalamus in “C” group (4.25- and 4.34-fold increase, respectively). Starting from class B, altered GFAP,
GS, and AQP4 levels showed region-dependent relationships. GS and AQP4 were positively correlated in all 6 studied regions,
while the inverse relationships were found between GFAP vs. GS and GFAP vs. AQP4 proteins.

Conclusions. As early as in class A of cirrhosis, dynamic molecular alterations are occurred in the brain astrocytes, indicating
the progressive development of astroglial remodeling with a violation of its cytoskeleton and redistribution of molecular domains
within cells. This phenomenon is region- and time-specific; its signs get stronger with time from class to class, becoming most
pronounced in class C. Among studied brain regions, cortex and thalamus are characterized by the most pronounced protein
changes. Starting from class B, the remarkable relationship is seen between molecular changes of both direct and inverse type.
Simultaneously emerging links might indicate synergistic involvement of these molecules in astroglial remodeling in chronic hepatic
encephalopathy. Alterations in the mentioned astroglial molecular complex can serve both as a diagnostic marker of reactive astro-
gliosis during liver cirrhosis and represent a target for novel therapeutic approaches regarding encephalopathy in cirrhotic patients.

KAatouoBi Mapkepu acTporAii npu LMpo3i NeyiHKK Pi3HUX CTYNEHIB TAXKKOCTI Y AIOAUHMU:
iMmyHoricToximiuHe AOCAIAKEHHSA

T. B. LLynATHiKoBa, B. 0. TymaHCbKMK

MeTa po6oTy — BU3Ha4eHHs iMyHoricToxiMiuHuX piBHIB GFAP, GS Ta AQP4 y pisHiX AinsHkax ronoBHOMO MO3KY MIOANHM 33 YMOB
LIMPO3Y MeYiHKK Pi3HNX CTYMEHIB TSXKKOCTI.

Marepianu Ta metoau. [locnimkeHHs 3aiicHunmn Ha cekuinHomy matepiani 90 nauieHTiB, Ski NPOTATOM XUTTS XBOPINW Ha He-
arnkoronbHWA LMpo3 neditku knacis A (n = 30, rpyna «Ax), B (n = 30, rpyna «B») Ta C (n = 30, rpyna «C») 3a knacudikavieto
Yanng—TTto, y Tomy uucni 59 (65,55 %) Bunagkie i3 KniHiYHOW CUMMTOMATMKOIO NeYiHKOBOI eHuedanonartii -1V cTynewis. 3a
[,0MOMOTOK0 IMYHOTICTOXIMIYHOTO METOAY AoCnigpKyBanu kopy, biny peqoBuHy, rinokamn, Tanamyc, CTpio-nanigym i Mo3o4oK Ans
ouiHoBaHHs! piBHiB GFAP, GS Ta AQP4.

Pesyniratu. Exkcnpecis GFAP nocTynoBo 3HuxyBanacs, nouvMHaroum 3 uyposy knacy A, Habyna HaiMeHLLUMX 3Ha4eHb Y Kopi Ta
Tanamyci xsopux knacy C (3meHLeHHs y 6,74 i 6,23 pasa). Ha sigmiHy Bin GFAP, ekcnipecis GS nocTynoBo 3pocTana pasom 3
00TsKEHHSM Lmpo3y. HarBupasHilue nigsuiueHHs GS BusBunm B kopi, Tanamyci B rpyni «C» (y 4,34 i 4,26 pasa BignosigHo). PiBHi
AQP4, wwo 3pocTanu, Takox Koperosanu 3 NiABULLEHHAM Kracy Lmpo3y. HanbinbLuwii npupicT BUSBUNM B KOpI, Tanamyci B rpyni
«C» (nigBuweHHs B 4,25 i 4,34 pasa). MounHatoum 3 knacy B, y amiHax excnipecii GFAP, GS i AQP4 BcTaHOBWNMW perioH-3anesxHi
kopensuinHi 38’3k, GS i AQP4 noanTrBHO KopentoTb Mix cob0to B yCix 6 perioHax, Lo gocniannu, a mix binkamu GFAP/GS,
GFAP/AQP4 BusiBUNM 3BOPOTHUIA 3B'A30K.

BucHoBKM. MoumHaroum 3 Lyposy knacy A, B acTpoLmMTax rofioBHOr0 MO3Ky BifbyBatoTbCsl AMHAMIYHI MONEKYNSPHI 3MiHW, LLIO
CBiAYaTb MPO NOCTYMOBWIA PO3BMTOK aCTPOrMianbHOrO PEMOLENIOBAHHSA 3 NOLLKOMKEHHAM LIMTOCKENeTa Ta Nepepo3nofinom Mo-
NeKyNSpHAX LJOMEHIB Y kniTuHaX. Lie siBuLLe Mae 3anexHiCTb Big perioHy MO3Ky Ta nepiofy XBopobu; NOro 03HaKV MOCUITIOTHCS 3
KOXHUM HaCTyMHWM Kracom Lmpo3y, Habysatoun HaibinbLLOT BupasHocTi B knaci C. 3-nomix Bigainis ronoBHOr0 MO3Ky, LLO BUBYa-
K, KOpa N Tanamyc XapaKkTeprayoTbCs HAaNCY TTEBILLIMMI 3MiHaMu excnpecii Ginkis. MoynHatoum 3 knacy B, Bu3Hayanu oueBmaHi
KOpensiLifHi 38's3KK1 Mix MONEKYNSAPHUMIA 3MiHaMV | NPSIMOTO, | 3BOPOTHOTO TUMY. OHOYACHE BUHVKHEHHS TaKoi KopensiLii Bkasye
Ha CMHEepreTUYHY y4acTb LiMX MOMEKYN B aCTPOLMTaPHOMY PEMOAENOBAHHI MPU XPOHIYHIl NeviHKOBI eHuedanonartii. 3MiHW Lboro
acTpornianbHOro MOMEKYNSPHOTO KOMMIIEKCY MOXHA BUKOPVUCTOBYBATH SIK AiarHOCTUYHWI MapKep peaKkTUBHOMO acTpornioy npu
LIMPO3i MEYiHKN, @ TAKOX BOHM MOXYTb Oy T MiLLIEHHIO ANst HOBWX TEpaneBTUYHUX NiAXOIB LOA0 eHLedanonarii B Tak1X NaLieHTiB.
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According the WHO data, liver cirrhosis is among leading
causes of non-infectious morbidity and one of the twenty most
common causes of death worldwide (http://www.who.int/)
[1]. Hepatic encephalopathy (HE) is a severe consequence
of liver cirrhosis with incidence about 3045 % [2], mani-
festing as a complex neuropsychiatric disorder and leading
to lethal outcome in about 90 % of patients with acute-
on-chronic liver failure [3]. The American Association for
the Study of Liver Disease (AASLD)/European Association
for the Study of the Liver (EASL) practice guidelines for HE
defines HE as “Brain dysfunction caused by liver failure and/
or portal-systemic shunting, ..." [4].

HE is classified in type “A”, linked to acute liver failure;
type “B”related to porto-systemic bypass; and type “C” rea-
soned primarily by liver cirrhosis [5]. Regarding the severity
and according the West-Haven criteria, HE is categorized
as: (I) Grade 0 — “minimal” or latent HE (subclinical) when
diagnostics of neuro-cognitive deficitis complicated without
special psychometric tests; (Il) Grade | — mild neuro-psychi-
atric abnormalities, “sleep-wake” cycle inversion; (1Il) Grade
Il - significant neurocognitive disorders in form of asterixis,
seizures, hyperreflexia, time disorientation, prominent be-
havioural alterations, lethargy; (IV) Grade IIl - drowsiness,
profound neurocognitive dysfunction, amnesia, disorien-
tation in place and time, stuporous state with response
to stimuli; (V) Grade IV — coma (precoma-1, precoma-2,
coma-1, coma-2 — corresponded to the Glasgow Coma
Scale) [5,6]. The first two grades (0 and I) refer to “covert”
forms, while II-IV grades - to “overt” HE [6]. Along with
ascites and varicose bleeding, overt HE reflects disease
decompensation, hereby serves as a clinical marker of high
risk for lethal outcome [5].

Current hypotheses of HE is linked to abnormal me-
tabolism of ammonia, glutamine, amino acids (Tyrosine,
Phenylalanine, Valine, Isoleucine, Leucine), action of
inflammatory cytokines IL-1, IL-6, TNFa, manganese,
neuroinflammation, all resulted in dysregulated neurotrans-
mission, neurocognitive and functional disability of patients
with HE [3,4,7]. In the brain hyperammoniemic conditions,
the most vulnerable appear astrocytes being the only
source of glutamine synthetase to metabolize ammonia
[8]. Hyperammonemia leads to glutamine accumulation
in astrocytes, which induces development of cerebral
edema-swelling ending with coma and lethal outcome
in case of decompensated acute-on-chronic live failure
[9]. Recent studies evidenced a special role of astrocyte
senescence in HE pathophysiology, which was suggested
to be linked to abnormal growth factor signaling, altered
glutamate metabolism and synaptic dysfunction [10,11].
It was proven experimentally and on human postmortem
material, that in hyperammonemia, astrocytes gain specific
reactive signs characterized by acquiring Alzheimer Type
Il phenotype with profound molecular and functional re-
modeling [12—14]. This state of astroglia in HE, C. Escartin
et al. recommended to define as “diseased astrocytes”
[15]. The central homeostatic neuroglia, losing its prin-
cipal functions, initiate critical violations of fundamental
physiological processes in the nervous tissue reflected in
synaptic dysfunction, neurotransmitter imbalance, abnor-
mal water homeostasis, disturbance of glymphatics and
accumulation of toxic products, reduced microcirculation,
blood-brain barrier (BBB) leakage, etc. [14,16].

Among central specific astrocytic molecules glial fibril-
lary acidic protein (GFAP) is one of the most critical. Known
functions of the intermediate filament GFAP are focused
mainly on regulation of cell volume, motility and structural
stability [7]. It was evidenced in in vitro and in vivo studies
that GFAP appeared regionally downregulated in HE, which
was related to hyperammonemia-induced decline of ATP
levels, oxidative/nitrosative stress, nitration of tyrosine res-
idues, oxidation of RNA and astrocyte swelling [7]. Despite a
long history of research on the revealing the precise role of
GFAP in the mechanisms of edema development during HE,
this issue is still uncovered. Blood-borne and liquor-borne
ammonia crossing the BBB or brain-cerebrospinal barrier,
once in the brain, is metabolized solely by glutamine syn-
thetase (GS) into glutamine at the astrocytic perivascular
end-feet [17]. Glutamine, a precursor of glutamate and
gamma-aminobutyric acid, being released by astrocytes,
then taken up by neurons, where it can be converted into
the aforementioned neurotransmitters [18].

It was reported in earlier animal, in vitro and instrumen-
tal human studies that GS appeared to be upregulated in
different brain regions in the conditions of acutely developed
hyperammonemia [9,19], but not altered, downregulated or
elevated in chronic forms of HE or liver disease without HE
[7,9]. Given the mixed and conflicting earlier findings regard-
ing the response of GS to acute/chronic hyperammonemia,
this question still needs to be addressed. Aquaporin-4
(AQP4) is another critical protein of astrocytes, predomi-
nant water channel in the brain, which undergo alteration
in response to hyperammonemia. Numerous studies have
evidenced that this transmembrane protein enriched in as-
trocytic perivascular end-feet and responsible for the brain
water homeostasis can be upregulated as well as reduced
in acute and chronic liver diseases accompanied by hyper-
ammonemia [7,20]. Despite the controversial findings, it was
supposed that AQP4 alteration may play a principal role
in cytotoxic and/or vasogenic edema formation occurring
in HE brains. This statement needs further arguments to
uncover the mechanisms that control edematous changes
during liver cirrhosis in humans.

In sum, all above central proteins of the astrocytes
are substantially altered and undergo changes of their
regulation, expression and activity in HE. However, despite
numerous studies with unambiguous results, the roles of
each protein in compensated and decompensated HE is
obscure, determining the relevance of the present research.

Aim
Immunohistochemical determination of the GFAP, GS and

AQP4 levels in different regions of the human brain in
the conditions of liver cirrhosis of different degree.

Materials and methods

The study was performed on sectional material of 90 patients
who suffered during lifetime from liver non-alcoholic cirrhosis
of classes A (30 cases, group “A”), B (30 cases, group “B”)
and C (30 cases, group “C”) according to the Child-Pugh
classification [21]. Etiologically, cirrhosis was classified as
viral 64 (71.12 %), secondary biliary 13 (14.44 %), conges-
tive 9 (10.00 %), drug-induced 2 (2.22 %), and cryptogenic
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2(2.22 %). Cases with concomitant diseases or conditions
that could be accompanied by intoxication effect, such as
renal diseases, cancer, necrotizing pathologies, severe in-
flammatory processes in the organism, etc., were excluded
from the study cohorts, as well as the alcoholic, cancerous
nature of liver failure and exogenic intoxications. Among
the patients, 56 (62.22 %) were male aged 39-86 years
and 34 (37.77 %) female aged 43—72 years. The mean age
of all patients was 65 * 3 years.

In groups “A” and “B”, liver cirrhosis was diagnosed
as an underlying or concomitant disease. Morphologically,
class A cirrhosis was represented by inactive incomplete
septal cirrhosis in 27 (90.00 %) cases and it was clinically
accompanied by HE symptoms of Grade | in 8 (26.66 %)
cases, which was documented in the medical history and
case diaries. In group “B”, cirrhosis was found in inactive in
20 (66.66 %) cases and in 10 (33.33 %) cases — in active
forms; represented by macronodular 13 (43.33 %), micro-
nodular 4 (13.33 %), mixed 8 (26.66 %), and incomplete
septal 5 (16.68 %) variants. HE was characteristic of 21
(70.00 %) cases of class B cirrhosis being presented by
Grade | or Grade Il symptoms and figured either in case
histories in a list of clinical symptoms and/or was reflected
in the clinical diagnosis. Causes of death in groups “A” and
“B” were complications of the main disease manifested by
acute cardiovascular and/or respiratory failure.

In group “C”, liver cirrhosis represented the main dis-
ease with the disease history of 11-35 years and lethal com-
plications in form of varicose bleeding from the esophagus
and the gastric cardia, acute cardiac failure, pneumonia,
acute hepatorenal failure, HE and their combinations.
Morphologically, class C was ranged: 23 (76.66 %) micro-
nodular, 2 (6.68 %) macronodular and 5 (16.66 %) mixed
variants. In 100 % of cases of class C, HE was indicated
either in the clinical diagnosis or in the diaries of the case
histories, being presented by HE symptoms of Grade II-ll
at a time of death in 23 (76.66 %), including Grade IV,
hepatic coma, in 7 (23.33 %) cases, it was assessed on
the Glasgow Coma Scale [22].

The control group was represented by 30 cases of
death from acute cardiovascular failure with conditionally
intact liver and the absence of any other intoxication factors;
mean age 59.0 £ 2.5 years.

In each case, the clinical and laboratory data of the case
histories were analyzed in detail. During the autopsy,
sectional material of the organs was taken in the amount
provided for making a pathoanatomical diagnosis. For
histopathological analysis, brain and liver specimens were
fixed in 10 % buffered formalin, subjected to a standard
processing steps, embedded in paraffin blocks; histolog-
ical examination was performed in sections stained with
hematoxylin and eosin. Immunohistochemical (IHC) study
of astroglial reactivity was carried out using material from
sensorimotor cortex, subcortical white matter, hippocampus,
thalamus, striopallidum and cerebellum (molecular layer,
granular layer and white matter) of the brain. IHC study was
carried out according to the standard protocol provided by
the antibody manufacturer using primary antibodies: mouse
monoclonal anti-GFAP (clone ASTROB), rabbit polyclonal
anti-GS, rabbit polyclonal anti-AQP4 (all from Thermo Scien-
tific, USA) and Ultra VisionQuanto Detection imaging system
with diaminobenzidine (Thermo Scientific Inc., USA). In all
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cases, IHC reactions were assessed in 5 standardized fields
of view (SFV)in each listed brain region at a magnification of
x200 with a microscope Scope. A1 “Carl Zeiss” (Germany),
Jenoptik Progres Gryphax 60N-C1"1,0x426114 (Germany)
camera and the program Videotest-Morphology 5.2.0.158
(VideoTest LLC). Expression of GFAP, GS and AQP4 was
assessed as a percentage of the relative area (S rel, %) of
immune-positive labeling to the total area of SFV.

Data were analyzed using the package of Sta-
tistica® for Windows 13.0 (StatSoft Inc., license No.
JPZ8041382130ARCN10-J). Compliance of quantitative
indicators with the law of normal distribution was deter-
mined using the Kolmogorov—Smirnov test. The results
were expressed as median (Me) with range (Q1; Q3) or
as mean = SD. The Student’s t-test or Mann-Whitney
U-test were used for comparison between two groups and
Kruskal-Wallis test for comparing more than two. Correla-
tion analysis was calculated using Spearman Rank Order
Correlation coefficient (r). The results were considered
statistically significant at 95 % (P < 0.05).

Results

The IHC study of GFAP, GS and AQP4 expression revealed
unequal levels among the control and cirrhotic groups
as well as diverse distribution within different regions of
the brain.

In the control group, GFAP cytoplasmic expression ap-
peared to be the highest in the white matter and the lowest
in the cortex region, 18.20 (17.11; 18.43) %; 4.52 (4.23;
5.57) %, respectively (Table 1). Morphologically, control
astrocytes were characterized by region-dependent hetero-
geneity. Cortical immune-positive astroglia displayed typical
morphology of protoplasmic, glia limitans, interlaminar
and varicose projection astrocytes, while the white matter,
hippocampal, thalamic, sttriopallidar and cerebellar regions
shared diverse astroglial morphology with the prevalence of
the fibrous phenotype. In all studied brain regions astroglia
showed non-overlapping territorial domain pattern (Fig. 7).

In cirrhotic groups, GFAP expression gradually de-
creased (compared to the control, P < 0.05) with rising
the class of cirrhosis. In all 3 groups, decreased ex-
pression was conditioned by shortening and thinning of
GFAP+ processes, as well as by decrease in the number
of GFAP+ astrocytes (Fig. 2). Thus, class A of cirrhosis
was characterized by decline of GFAP in all studied brain
regions with the most prominent in thalamus — 2.19-fold,
less pronounced in the cortex and hippocampus — 1.75-fold
and the least in the striopallidum — 1.44-fold reduce (Table
1). In class B, decrease of GFAP level worsened to 5.13-
fold in the cortical region, 3.78-fold in the thalamus and
the least pronounced drop in the cerebellum - 2.20-fold
compared to the control (Table 7). The most expressed
decline of GFAP levels was found in class C of cirrhotic
patients. The cortical region showed the lowest scores of
GFAP expression, which were equal to 6.74-fold decrease
compared to the control (Fig. 2). The second most altered
region was the thalamus, where reduction in the expression
was equal to 6.23-fold. The least valuable decrease was
related to the cerebellum — 3.10-fold (Table 7). In the cor-
tex, hippocampus, striopallidum and cerebellum, alteration
of GFAP expression differed significantly among groups
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Table 1. Brain GFAP, GS and AQP4 levels in liver cirrhosis of classes A, B and C expressed in the percent of positive labels in standardized field of view

of the microscope

GFAP

Cortex

Subcortical white matter
Hippocampus
Thalamus

Striopallidum
Cerebellum

Cortex

Subcortical white matter
Hippocampus
Thalamus

Striopallidum
Cerebellum

AQP4

Cortex

Subcortical white matter
Hippocampus
Thalamus

Striopallidum
Cerebellum

257 (2.23;3.21)'
11.26 (10.70; 12.23)"t
4.05 (3.95; 4.52)+
2.90 (2.57; 3.25)"+
430 (3.71; 4.52)"+
3.84 (3.10; 4.10)F

1014 (7.11; 11.21)*+
0.74 (0.65; 0.88)t

352 (3.28;543)'t
422 (4.15;5.11
(
(

't
'§
§

*

3.43(2.72;5.02
5.32(5.27;6.72

6.32 (5.48; 8.23)F
223 (2.12; 2.75)F
8.15 (6.25; 9.14)
3.14(2.39;4.27)
512 (4.75; 5.22)'t
525 (4.25; 7.34)%

0.88 (0.81; 1.52)*t
7.31(5.41; 9.83)#
2.95 (2.83; 3.50)
1,68 (1.22; 1.95)#
221 (1.72; 3.62)
2.54 (2.45; 2.93)t

1554 (14.71; 17.12)#
1.32 (1.27; 1.45)t
6.12 (5.58; 8.15)#
7.43 (6.25; 8.74)#
3.84 (3.07; 5.11)"§
6.22 (5.47; 6.86)'§

11.46 (10.18; 12.23)#
3.23 (2.89; 4.15)t
10.25 (9.33; 11.44)#
5.34 (4.59; 5.65)"
6.23 (5.75; 6.72)"

8.27 (7.67; 8.34)"t

0.67 (0.23; 0.78)t
5.25 (4.81; 5.76)"#
2.26 (1.90; 2.73)t
1.02 (0.95; 1.37)#
1.34 (1.12; 1.67)*
1.80 (1.63; 2.11)*

—+

18.66 (16.14; 19.03)#
1,62 (1.52; 1.88)"t
7.88 (7.64; 8.45)#
9.18 (8.23; 10.40)#
543 (5.27; 6.14)"+

7.28 (7.14; 8.67)"t

14.45 (11.85; 14.74)4
440 (4.25;7.61)%
13.84 (11.25; 14.23)"#
6.21 (5.73; 7.45)¢
7.25 (6.85; 8.17)

9.22 (8.93; 10.43)

452 (4.23;5.57)
18.20 (17.11; 18.43)
7.10 (6.58; 7.89)
6.36 (5.91; 6.79)
6.23 (5.70; 7.84)
559 (5.18; 5.83)

429 (2.26: 5.63)
0.53 (0.34; 0.60)
2.25(0.53; 1.90)
2.15 (1.73; 3.45)
1.84(1.33:2.12)
243 (0.63; 1.84)

340 (3.22; 4.25)
1.25(0.75; 1.34)
4.26 (4.17;5.25)
143 (0.43; 1.68)
1.95 (1.65; 2.43)
3.16 (2.47; 3.75)

Data are presented as median (Me) with lower and upper quartiles (Q1; Q3); *: significant difference in the same brain region compared to the control (P < 0.05); t: significant
difference in protein expression compared to two other classes of cirrhosis in the same brain region (P < 0.05); #: significant difference compared to “A” class of cirrhosis in the same
brain region (P < 0.05); §: significant difference compared to “C” class of cirrhosis in the same brain region (P < 0.05).
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depending on the gradual worsening of cirrhotic classes,
P < 0.05. Herewith, GFAP scores in the white matter and
thalamus showed no difference between classes B vs. C
of cirrhosis, P > 0.05 (Table 1). Representative dynamics of
the cortical GFAP alteration among classes of liver cirrhosis
can be seenin Fig. 7.

GS expression in the control group was found to be
the highest in the cortex and the lowest in the white matter,
4.29(2.26; 5.63) %; 0.53 (0.34; 0.60) %, respectively (Table
7). In all studied brain regions, GS cytoplasmic labeling
was mostly related to perivascular astroglial end-feet and
less often — to parenchymal astrocytic processes and cell
bodies (Fig. 3).

Contrary to GFAP alteration, GS expression in cirrhot-
ic groups gradually increased (compared to the control,
P <0.05) along with aggravation of liver cirrhosis. Increased
expression was caused by wide acquisition of immunolabe-
ling by cytoplasm of cell bodies and astroglial parenchymal
processes in all studied regions (Fig. 4). Class A of cirrhosis
was characterized by elevation of GS in all studied re-
gions with the highest values in the cortex — 2.36-fold and
the least in the white matter — 1.39-fold rise (Table 7). In
class B, GS elevation gained maximal values to 3.62-fold in
cortical region, 3.45-fold in thalamus and the least increase
in striopallidum — 2.08-fold compared to control (Table 7).
The most prominent augmentation of brain GS expression
was identified in class C of cirrhosis. Cortical (Fig. 4) and
thalamic regions presented the highest indicators of GS
compared to the control, 18.66 (16.14; 19.03) %, (4.34-
fold increase); 9.18 (8.23; 10.40) %, (4.26-fold increase),
respectively. The least elevation of GS scores was found
in the striopallidum and cerebellum, 2.95-fold and 2.99-fold
increase, respectively, compared to the control (Table 7).
GS expression differed significantly in all pairs of subse-
quent cirrhotic classes only in the subcortical white matter,

P < 0.05. In the cortex, hippocampus and thalamus, GS
expression differed significantly between Avs. B and A vs.
C (P < 0.05), but not between B vs. C (P > 0.05) classes
(Table 1). Wherein, in the striopallidum and cerebellum, GS
expression differed significantly between Avs. C and B vs.
C (P < 0.05), but not between A vs. B classes (P > 0.05)
(Table 1). Representative dynamics of the cortical GS alter-
ation among classes of liver cirrhosis can be seen in Fig. 8.

AQP4+ labeling in all studied brain regions of the control
cases was related to the membranes of perivascular and
parenchymal astrocytic processes of individual astrocytes
(Fig. 5). AQP4 expression in this group appeared to be
the highest in the hippocampus and the lowest in the white
matter, 4.26 (4.17; 5.25) %; 1.25 (0.75; 1.34) %, respec-
tively (Table 1).

As well as in GS trend, AQP4 expression in cirrhotic
groups altered in growing mode and was correlated with
liver cirrhosis aggravation. Increased AQP4 expression
was associated with immunolabeling of cell body’s plas-
malemmas and increased numbers of positive cells in all
studied regions, which caused moderate-to-weak homo-
genous staining of neuropil (Fig. 6). Group “A” demon-
strated increase in AQP4 expression in all studied regions
with the highest values in the striopallidum — 2.62-fold and
the least in the cerebellum - 1.66-fold rise compared to
the control (Table 1). In group “B”, AQP4 elevation gained
maximal indications of 3.73-fold increase in the thalamus,
3.37-fold in the cortex and the least increase in the hip-
pocampus — 2.41-fold compared to the control (Table 7).
The highest increase of brain AQP4 level was observed in
the group “C”. The cortical (Fig. 6) and thalamic regions
showed the most prominent AQP4 elevation compared to
the control, 14.45 (11.85; 14.74) %, (4.25-fold increase);
6.21 (5.73; 7.45) %, (4.34-fold increase), respectively.
The least AQP4 elevation was related to the cerebellum:
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Fig. 1. GFAP cortical expression in a control case (anti-GFAP, clone ASTROG, Thermo Scientific, USA). x200.

Fig. 2. GFAP cortical expression in a cirrhotic patient of class C died in hepatic coma (anti-GFAP, clone ASTRO6, Thermo Scientific, USA). x200.
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Fig. 3. GS cortical expression in a control case (anti-GS, Thermo Scientific, USA). x200.

Fig. 4. GS cortical expression in a cirrhotic patient of class C died in hepatic coma (anti-GS, Thermo Scientific, USA). x200.

Fig. 5. AQP4 cortical expression in a control case (anti-AQP4, Thermo Scientific, USA). x200.

Fig. 6. AQP4 cortical expression in a cirrhotic patient of class C died in hepatic coma (anti-AQP4, Thermo Scientific, USA). x200.

2.92-fold increase compared to the control (Table 7). AQP4
expression differed significantly in all pairs of subsequent
cirrhotic classes in the white matter, thalamus, striopallidum
and cerebellum, P < 0.05. In the cortex and hippocampus,
AQP4 levels differed significantly between “A” vs. “B” and
“A’vs. “C” (P <0.05), but not between “B” vs. “C” (P > 0.05)
groups (Table 1). Representative dynamics of the cortical
AQP4 alteration among classes of liver cirrhosis can be
seen in Fig. 9.

Correlation analysis of GFAP, GS and AQP4 expression
in three classes of liver cirrhosis revealed that in class B
there was a direct medium correlation between GS and
AQP4 expression (r = 0.57), an inverse medium correlation
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between GS and GFAP (r = -0.62) and an inverse strong
correlation between AQP4 and GFAP (r=-0.72) in the cor-
tical region (P < 0.05). In the white matter, similar findings
were detected: a direct medium correlation between GS and
AQP4 expression (r =0.52), an inverse medium correlation
between GS and GFAP (r =-0.53) and an inverse medium
correlation between AQP4 and GFAP (r =-0.65), P < 0.05.
In the hippocampus: a direct weak correlation between
GS and AQP4 expression (r = 0.42) and an inverse weak
correlation between GS and GFAP (r =-0.32), P < 0.05. In
the thalamus: a direct medium correlation between GS and
AQP4 expression (r = 0.51), an inverse weak correlation
between GS and GFAP (r = -0.36) and an inverse weak
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Classes of cirrhosis and control

correlation between AQP4 and GFAP (r =-0.41), P < 0.05.
In the striopallidum: a direct weak correlation between GS
and AQP4 expression (r = 0.37) and an inverse weak cor-
relation between AQP4 and GFAP (r =-0.48), P < 0.05. In
the cerebellum: a direct weak correlation between GS and
AQP4 expression (r=0.41) and an inverse weak correlation
between AQP4 and GFAP (r =-0.36), P < 0.05 (Table 2).
In liver cirrhosis class C, a significant correlation was
found in all studied brain regions. Thus, the cortex was
characterized by a direct medium correlation between
expressions of GS and AQP4 (r = 0.64), an inverse strong
correlation between expressions of GS and GFAP (r=-0.83)
and an inverse strong correlation between expressions of
AQP4 and GFAP (r =-0.73), P < 0.05. In the white matter:
a direct strong correlation between expressions of GS and
AQP4 (r = 0.77), an inverse strong correlation between
expressions of GS and GFAP (r = -0.86) and an inverse
medium correlation between expressions of AQP4 and GFAP
(r=-0.63), P < 0.05. In the hippocampus: a direct medium
correlation between expressions of GS and AQP4 (r = 0.64),
an inverse strong correlation between expressions of GS
and GFAP (r = -0.83) and an inverse strong correlation be-
tween expressions of AQP4 and GFAP (r =-0.73), P < 0.05.
In the thalamus: a direct medium correlation between
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Fig. 7. GFAP expression in the cerebral cortex of patients with cirrhosis of A, B and
16 C classes.
14 = Fig. 8. GS expression in the cerebral cortex of patients with cirrhosis of A, B and C classes.
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12 C classes.
i 1
10 T
—_
8
6 (u}
J— o Median
4 0 25-75%
T Min-Max
Control Class A Class B Class C

expressions of GS and AQP4 (r = 0.67), an inverse strong
correlation between expressions of GS and GFAP (r=-0.79)
and an inverse medium correlation between expressions of
AQP4 and GFAP (r = -0.61), P < 0.05. In the striopallidum:
a direct strong correlation between expressions of GS and
AQP4 (r = 0.71), an inverse strong correlation between
expressions of GS and GFAP (r = -0.81) and an inverse
medium correlation between expressions of AQP4 and GFAP
(r = -0.65), P < 0.05. In the cerebellum: a direct medium
correlation between expressions of GS and AQP4 (r = 0.61),
an inverse weak correlation between expressions of GS and
GFAP (r = -0.45) and an inverse weak correlation between
expressions of AQP4 and GFAP (r=-0.48), P <0.05 (Table 2).

Discussion

The results of the present study revealed the dynamic molec-
ular changes in the brain astrocytes in the conditions of liver
cirrhosis of different degree. As early as in class A of liver cir-
rhosis, studied key astrocytic proteins were altered significantly
in a region-dependent manner compared to the control values.
GFAP expression appeared to be dramatically and dynamically
reduced with aggravation of the cirrhosis degree. In class A, it
showed profound decrease in the thalamic region, butin class
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Table 2. Correlations between the brain expressions of GFAP, GS and AQP4 in liver cirrhosis of classes A, B, C and in the control group

Cortex

| [ofap JGs  [Aqp4 | [GFAP [GS  [AQP4 [ [GFAP [GS _ JAQP4 | |GFAP [GS _ [AQP4 |
GFAP 1.00 -0.45 -0.32 GFAP 1.00 -0.62* -0.72* GFAP 1.00 -0.83* -0.73* GFAP 1.00 -0.25 -0.22
GS -0.45 1.00 0.23 GS -0.62* 1.00 0.57* GS -0.83* 1.00 0.64* GS -0.25 1.00 0.23
AQP4 -0.32 0.23 1.00 AQP4 -0.72* 0.57* 1.00 AQP4 -0.73* 0.64* 1.00 AQP4 -0.22 0.23 1.00

Subcortical white matter

| [oFAp oS JAQP4 | GFAP_1GS _[AQP4_ | JGFAP_[GS _[AQP4_| ___[GFAP_[GS __|AQP4

GFAP 1.00 -0.23 -0.27 GFAP 1.00 -0.53* -0.65* GFAP 1.00 -0.86* -0.63* GFAP 1.00 0.13 017
GS -0.23 1.00 0.35 GS -0.53* 1.00 0.52* GS -0.86* 1.00 0.77* GS 0.13 1.00 0.25
AQP4 -0.27 0.35 1.00 AQP4 -0.65* 0.52* 1.00 AQP4 -0.63* 0.77* 1.00 AQP4 017 0.25 1.00

Hippocampus

| JGFAP_[GS _[AQP4 | [GFAP_[GS _lAQP4 | [GFAP_|GS __[AQP4 | [GFAP_]GS __[AGP4

GFAP 1.00 -0.21 -0.28 GFAP 1.00 -0.32* -0.29 GFAP 1.00 -0.83* -0.73* GFAP 1.00 0.1 -0.18
GS -0.21 1.00 0.31 GS -0.32* 1.00 0.42* GS -0.83* 1.00 0.64* GS -0.11 1.00 0.21
AQP4 -0.28 0.31 1.00 AQP4 -0.29 0.42* 1.00 AQP4 -0.73* 0.64* 1.00 AQP4 -0.18 0.21 1.00

Thalamus

| JoFAP_lGS _lAQP4 | [GFAP_1GS _[AQP4 | |GFAP_[GS _lAQP4_| _[GFAP_|GS _[AQP4

GFAP 1.00 -0.22 -0.27 GFAP 1.00 -0.36* -0.41* GFAP 1.00 -0.79* -0.61* GFAP 1.00 -0.18 -0.13
GS -0.22 1.00 0.29 GS -0.36* 1.00 0.51* GS -0.79* 1.00 0.67* GS -0.18 1.00 0.22
AQP4 -0.27 0.29 1.00 AQP4 -0.41* 0.51* 1.00 AQP4 -0.61* 0.67* 1.00 AQP4 -0.13 0.22 1.00
Striopallidum

| JGFaP_lGS  [aoP4 | [GFAP [GS _JAQP4 | [GFAP [GS _ [AQP4 | |GFAP |GS _ [AQP4 |
GFAP 1.00 -0.25 -0.28 GFAP 1.00 -0.35 -0.48* GFAP 1.00 -0.81* -0.65* GFAP 1.00 -0.11 -0.18
GS -0.25 1.00 0.26 GS -0.35 1.00 0.37* GS -0.81* 1.00 0.71* GS -0.11 1.00 0.24
AQP4 -0.28 0.26 1.00 AQP4 -0.48* 0.37* 1.00 AQP4 -0.65* 0.71* 1.00 AQP4 -0.18 0.24 1.00
Cerebellum

| [oFAP oS JAQP4 | GFAP_1GS __[AQP4_ | JGFAP_[GS _[AQP4_| ___[GFAP_[GS __|AQP4

GFAP 1.00 -0.22 -0.29 GFAP 1.00 -0.32 -0.36* GFAP 1.00 -0.45* -0.48* GFAP 1.00 -0.12 -0.15
GS -0.22 1.00 0.32 GS -0.32 1.00 0.41* GS -0.45* 1.00 0.61* GS -0.12 1.00 0.31
AQP4 -0.29 0.32 1.00 AQP4 -0.36* 0.41* 1.00 AQP4 -0.48* 0.61* 1.00 AQP4 -0.15 0.31 1.00

Data are presented as Spearman’s rank order correlation coefficient (r); *: significant correlation between protein expression within one brain region in each of the studied groups
(P<0.05).

B, it appeared the lowest in the cortex; in class C — displayed
the maximal decline among classes with minimal values found
in the cortical and thalamic regions. These results confirmed
the findings of earlier animal and human studies describing
GFAP loss in the condition of acute and chronic hyperam-
monemia in such regions as hippocampus, corpus callosum,
cerebellum and cortex, which was associated with astrocyte
swelling and increased water content in the brain [7,14]. Our
results indicated that GFAP level began to fall significantly since
the first clinical degree of the cirrhosis and this event involved
all 6 studied regions, i. e. the cortex, subcortical white matter,
hippocampus, thalamus, striopallidum and cerebellum. These
observations expand the knowledge about the brain areas
which show obvious reactive changes in astroglia during se-
vere chronic liver disease and are considered to be the primary
target for hyperammonemia influence.

Similar to GFAP, GS and AQP4 underwent significant
alteration in all studied regions beginning from the class A
of cirrhosis, although in an opposite mode. Thus, in the first
degree of cirrhosis, GS protein level appeared to be the high-
est in the cortex, while class B and C were characterized by
the maximal increase in the cortex and thalamus compared
to the control values. These findings only partially match other
observations indicating that chronic liver insufficiency can be
accompanied by regional variation of GS activity and strong
elevation of GS protein in astrocytic perivascular end-feet
in the rat model of portacaval anastomosis [7]. However,
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the intriguing thing is that most of studies using animal models
of chronic liver disease and individual human postmortem
studies of the brain cortex from cirrhotic patients consistently
describe a substantial reduce in GS activity with no chang-
es in GS protein expression found in selective brain areas
including the cortex, hippocampus and cerebellum among
other studied regions [7]. The results of our IHC assessment
of GS contradict to previously stated mention and can claim
that liver cirrhosis and suspected chronic hyperammonemia
stimulate gradual increase in the production of GS protein
to metabolize excessed brain ammonia. However, we can
hypothesize that at some period of the disease, the activity
of GS might start to fall appearing even less than normal
levels, attributable to a tyrosine nitration of the enzyme [18].
Furthermore, the mismatch in the results could be explained
by the presence of acute-on-chronic liver failure cases in B
and C classes of cirrhosis with experience of grade Ill and
IV of HE, which could induce protein alterations specific for
acute hyperammonemia.

Thus, our previous study of acetaminophen-induced
acute liver failure in rats have demonstrated pronounced
region-specific increase in GS expression in 5 brain regions,
namely the cortex, white matter, hippocampus, thalamus
and caudate-putamen, which was remarked by higher
protein expression in the cortex of non-survived rats. The
latter result was suspected to be an evidence of the ne-
gative effect of increased brain GS on disease progression
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and decompensation during acute liver failure [19]. There
have been already made successful therapeutic attempts
to pharmacologically inhibit GS and subsequently attenuate
ammonia-induced astroglial cytoskeletal alterations and
cell swelling, finished by temporal brain edema relief [18].

However, other studies provide evidence that deletion
of GS in the whole mice brain or selectively in the cortex
lead to enormous decline of the glutamine and increased
ammonia level in the brain, followed by early death of
newborns or progressive gliosis, impaired neurovascular
coupling, decreased locomotion, spontaneous seizures,
sudden death or survival for several months [23]. In patients
with insufficient GS activity due to partial mutations in GS
gene, itis observed neonatal epileptic encephalopathy, brain
atrophy and early death. Similar to this, patients with mesial
temporal lobe epilepsy were evidenced to be deficient in
glial GS in the epileptogenic hippocampus [18]. Based on
the literature data and own observations, we should conse-
quently assume, that GS protein expression and its activity
might play a crucial role in the edema formation and synaptic
dysfunction in HE, being strongly dependent on the brain
ammonia level and the duration of hyperammonemia.

AQP4 immunoreactivity in the brain of cirrhotic patients
revealed the similar pattern as GS was increased as early
as in the class A of cirrhosis being maximally elevated in
the striopallidum and thalamus compared to the controls.
In class B, the expression continued growth and appeared
to be the most intensive in the thalamus, cortex and stri-
opallidum, while in class C, the highest elevation was in
the cortical and thalamic regions compared to the controls.
Meanwhile, analyzing AQP4 level in groups B and C of
cirrhosis, we can not exclude that the high indicators could
be determined by cases of acute-on-chronic liver failure on
the moment of patient’'s death, which might seriously affect
the average expression level.

Despite common belief that chronic liver disease is not
associated with cerebral edema and intracranial hyperten-
sion, studies have evidenced the presence of low-grade
edema observed in cirrhotic patients with HE, as well as
in 4-week bile duct ligation rats, denoted by increased
water content in all brain regions. The latter was shown
to be accompanied by increased expression of AQP4 in
the cortex, hippocampus, striatum and cerebellum of the rat
brain [7]. Our results indirectly confirmed the previous no-
tion of the AQP4 role in edematous changes of the brain in
liver cirrhosis, since changes in its immunoreactivity were
closely correlated with those of two other astrocytic markers,
namely GS and GFAP, which are critical regulators of water
content and cellular volume of astrocytes.

Interestingly, the alteration of protein levels occurred
heterogeneously in different brain regions, which may
indicate a different degree of sensitivity and/or vulnerability
of the brain regions or astroglial regional populations to
the impact of a complex microenvironment that occurs in
conditions of liver failure. Regarding GFAP, it was demon-
strated that significantly declined level was observed con-
sistently, from class to class, and different between classes
in all studied regions, with the exception of the white matter
and thalamus, where already in group B, its decreased
levels did not differ from the minimal indicators of group C.
GS expression reached the highest levels already in class
B and did not differ from the maximal values of class C in

certain regions, including the cortex, hippocampus and
thalamus; while the striopallidum and cerebellum were
characterized by maximal increase in GS only in class C.
AQP4 expression, as well as GS showed the highest levels
already in class B in the cortex and hippocampus, while
in other regions — consequent growth from class to class.

Correlations between levels of GFAP, GS, and AQP4
indicated that, starting only from class B and getting stronger
in class C, protein alterations apparently became an obvious
with region-dependent relationship. Thus, such interrelation
was reflected in the positive correlation between GS and
AQP4 expression in all 6 studied regions of the brain,
indicating the simultaneity and unidirectionality of reactive
changes in these astrocytic molecules, as well as strongly
suggesting their important roles in HE pathophysiology and
potentially similar effects on the disease progression. The
inverse relationship was found in classes B and C between
GFAP vs. GS and GFAP vs. AQP4 molecules. Cortical, hip-
pocampal and thalamic expression of GFAP and GS were
negatively correlated with each other in both classes B and
C, while in the striopallidum and cerebellum, the analogous
relationship was found only in class C, indicating its later
establishment in these regions. The pair GFAP vs. AQP4
was also marked by the negative correlation which was
observed in classes B and C in all studied regions, except
the hippocampal region, where it appeared significant only
in class C.

Based on the obtained data on the regional hetero-
geneity of the protein expression changes, we should
conclude that among the studied brain areas, the most
susceptible to the conditions of chronic severe hepatogenic
intoxication were the cortex and thalamus. In these regions,
astroglia exhibited the most pronounced reactive alterations
in the expression of proteins involved in the fundamental
physiological processes, in particular, regulation of cell
volume, brain water content and the maintenance of neu-
rotransmitter balance.

Conclusions

1. Astroglial expression of GFAP in liver cirrhosis is
characterized by the dynamic decline from class A to class
C in the cortex, white matter, hippocampus, thalamus,
striopallidum and cerebellum with a maximum decrease
in immunoreactivity in the cortex and thalamus (by 6.74-
and 6.23-fold, respectively). A significant loss of GFAP
expression indicates morpho-functional remodeling of
astrocytes, indirectly associated with changes in their
shape and volume.

2. Expression of AQP4 in astrocytes in liver cirrhosis is
characterized by the gradual growth from class Ato class C
in all of the above brain areas with the maximum elevation in
the cortex and thalamus (4.25 and 4.34 times, respectively).
Pronounced increase in AQP4 reflects the hyperactivation
of the regulatory mechanisms of astrocytic intra- and extra-
cellular fluid content, including intensive function of the brain
glymphatic system.

3. Astrocytic GS expression in liver cirrhosis elevates
from class A to class C in all 6 studied brain regions with
the maximum increase in the cortex and thalamus (by 4.34
and 4.26 times, respectively). The significant gain in GS, a
key enzyme for ammonia metabolism in the CNS, indirectly

Zaporozhye medical journal. Volume 24. No. 5, September — October 2022



OpwuriHaAbHiI AOCAIAXKEHHS

cyte — Physiology and Pathology. IntechOpen. https://doi.org/10.5772/
intechopen.72506
[4] Amodio, P., & Montagnese, S. (2021). Lights and Shadows in Hepatic
Encephalopathy Diagnosis. Journal of clinical medicine, 10(2), 341.
https://doi.org/10.3390/jcm 10020341
[5] Shulyatnikova, T. V., & Shavrin, V. A. (2017). Modern view on hepatic
encephalopathy: basic terms and concepts of pathogenesis. Pathologia,
14(3), 371-380. https://doi.org/10.14739/2310-1237.2017.3.118773
Weissenborn, K. (2019). Hepatic Encephalopathy: Definition, Clinical
Grading and Diagnostic Principles. Drugs, 79(Suppl 1), 5-9. https:/doi.
0rg/10.1007/s40265-018-1018-z
Jaeger, V., DeMorrow, S., & McMillin, M. (2019). The Direct Contribution
of Astrocytes and Microglia to the Pathogenesis of Hepatic Encepha-
lopathy. Journal of clinical and translational hepatology, 7(4), 352-361.
https://doi.org/10.14218/JCTH.2019.00025
Liotta, E. M., & Kimberly, W. T. (2020). Cerebral edema and liver
disease: Classic perspectives and contemporary hypotheses on mech-
anism. Neuroscience letters, 721, 134818. https://doi.org/10.1016/.
neulet.2020.134818
[9] Jayakumar, A.R., & Norenberg, M. D. (2018). Hyperammonemia in He-
patic Encephalopathy. Journal of clinical and experimental hepatology,
8(3), 272-280. hitps://doi.org/10.1016/] jceh.2018.06.007
Gorg, B., Karababa, A., Schiitz, E., Paluschinski, M., Schrimpf, A., Sha-
figullina, A., Castoldi, M., Bidmon, H. J., & Haussinger, D. (2019). O-Glc-
NAcylation-dependent upregulation of HO1 triggers ammonia-induced
oxidative stress and senescence in hepatic encephalopathy. Journal of
hepatology, 71(5), 930-941. https://doi.org/10.1016/j.jhep.2019.06.020
[11] Haussinger, D., Dhiman, R. K., Felipo, V., Gorg, B., Jalan, R.,
Kircheis, G., Merli, M., Montagnese, S., Romero-Gomez, M.,
Schnitzler, A., Taylor-Robinson, S. D., & Vilstrup, H. (2022). Hepatic
encephalopathy. Nature reviews. Disease primers, 8(1), 43. https:/doi.
0rg/10.1038/s41572-022-00366-6
Agarwal, A. N., & Mais, D. D. (2019). Sensitivity and Specificity of
Alzheimer Type Il Astrocytes in Hepatic Encephalopathy. Archives
of pathology & laboratory medicine, 143(10), 1256-1258. https://doi.
0rg/10.5858/arpa.2018-0455-0A
Héussinger, D., Butz, M., Schnitzler, A. & Gorg, B. (2021). Patho-
mechanisms in hepatic encephalopathy. Biological Chemistry, 402(9),
1087-1102. https:/doi.org/10.1515/hsz-2021-0168
Shulyatnikova, T. V., & Tumanskiy, V. O. (2021). Immunohistochemical
analysis of the glial fibrillary acidic protein expression in the experi-
mental acute hepatic encephalopathy. Morphologia, 15(4), 96-105.
Escartin, C., Galea, E., Lakatos, A., O'Callaghan, J. P., Petzold, G. C.,
Serrano-Pozo, A., Steinhduser, C., Volterra, A., Carmignoto, G., Agarw-
al, A, Allen, N. J., Araque, A., Barbeito, L., Barzilai, A., Bergles, D. E.,
Bonvento, G., Butt, A. M., Chen, W. T., Cohen-Salmon, M., Cunning-
ham, C., ... Verkhratsky, A. (2021). Reactive astrocyte nomenclature,
definitions, and future directions. Nature neuroscience, 24(3), 312-325.
https://doi.org/10.1038/s41593-020-00783-4
Verkhratsky, A., Ho, M. S., Vardjan, N., Zorec, R., & Parpura, V. (2019).
General Pathophysiology of Astroglia. Advances in experimental
medicine and biology, 1175, 149-179. https://doi.org/10.1007/978-
981-13-9913-8_7
Claeys, W., Van Hoecke, L., Lefere, S., Geerts, A., Verhelst, X.,
Van Vlierberghe, H., Degroote, H., Devisscher, L., Vanden-
broucke, R. E., & Van Steenkiste, C. (2021). The neurogliovascular
unitin hepatic encephalopathy. JHEP reports: innovation in hepatology,
3(5), 100352. https://doi.org/10.1016/}jhepr.2021.100352
Zhou, Y., Eid, T., Hassel, B., & Danbolt, N. C. (2020). Novel aspects
of glutamine synthetase in ammonia homeostasis. Neurochemistry in-
ternational, 140, 104809. https://doi.org/10.1016/j.neuint.2020.104809
Shulyatnikova T. V., & Tumanskiy, V. O. (2021). Glutamine synthetase
expression in the brain during experimental acute liver failure (immu-
nohistochemical study). Journal of Education, Health and Sport, 11(10),
342-356. http:/dx.doi.org/10.12775/JEHS.2021.11.10.033
Shulyatnikova, T. V., & Tumanskiy, V. O. (2022). Immunohistochemical
study of the brain aquaporin-4 in the rat acute liver failure model. Art of
Medicine, (1), 103-108. https://doi.org/10.21802/artm.2022.1.21.103
Wan, S. Z,, Nie, Y., Zhang, Y., Liu, C., & Zhu, X. (2020). Assessing
the Prognostic Performance of the Child-Pugh, Model for End-Stage Liver
Disease, and Albumin-Bilirubin Scores in Patients with Decompensated
Cirrhosis: A Large Asian Cohort from Gastroenterology Department.
Disease markers, 2020,5193028. https://doi.org/10.1155/2020/5193028
Mehta, R., GP trainee, Chinthapalli, K., & consultant neurologist (2019).

points to the brain hyperammonia and neurotransmitter
imbalance. Territorial heterogeneity in GS alterations are
conditioned by both regional predominance/absence of
glutamate neurotransmission and the diverse sensitivity of
local astroglial populations to hepatotoxic factors.

4. Regional changes in the expression of the studied
molecules (GFAP in the cortex, hippocampus, striopallidum 6]
and cerebellum, AQP4 in the white matter, GS in the white
matter, thalamus, striopallidum and cerebellum) differ sig- 7
nificantly between all three classes of liver cirrhosis, which
allows using the obtained data in retrospective pathoana-
tomical grading of cirrhosis and hepatic encephalopathy. 8]

Prospects for further research. Further study on
regional astroglial interaction with microglia is needed to
improve our knowledge on the mechanisms of the brain
cellular reactivity in human liver cirrhosis. Moreover, addi-
tional human and animal studies are essential to elucidate
the relationships between liver failure of different degree,
brain metabolism, edema formation and clinical manifesta-
tions of chronic HE for attempts to find future glia-directed
therapies of this challenge.
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[inoTe3a NepBMHHOCTI B MPUYMHHO-HACTTIAKOBOMY 3B'A3KY iHCYNIHOPE3UCTEHTHOCTI (IP) Ta HeanKoronbHOI XMPOBOT XBOPOBYX NeYiHKK
(HAXKXIT) HUHI 3anuwuaeTbes auckyTabenbHOR, TOMY akTyanbHAMM € JOAATKOBI 4OCHIMKEHHS.

MeTa po6oTy — foCnigMTY BigMIHHOCTI LIMTOKIHOBOTO NPOMDiNio Ta MapKepiB iHCYMIHOPE3WUCTEHTHOCTI B AiTei i3 HAXKXIT 3anexHo
Bif CTYNEHS YLIKOZKEHHS NEYiHKW MOPIBHSHO 3 iTbMW 3 HOPMArbHOIO Barok Ta oxupiHHAM 6e3 HAXKXTT; BUBYMTY iXHilh 38'A30K
3 @HTPOMOMETPUYHUMM 1 IHCTPYMEHTANBHUMI MapameTpami.

Marepianu Ta metoau. Y gocnimkeHHs 3anyuunu 170 nauieHTie Bikom 6-17 pokis (cepegHin Bik — 12,15 + 2,51 poky). Cteatos
MeYiHKN BUSIBMANK LWNSXOM TPaH3ieHTHOI enactorpadii. 3a HasBHICTIO cTeaTosy, HeankoronbHoro cteatorenatuty (HACK) Ta
OXMpiHHS navieHTiB noginunun Ha 4 rpynu: 1 — 37 xBopux Ha HACT; 2 — 53 pitet i3 npocTm creatorenato3om; 3 — 65 naujieHTis
3 OXUPIHHAM 6e3 cTeatosy; 4 (koHTponbHa) — 15 ocib i3 HopManbHo Macoto Tina 6e3 crearody. BusHavanu aHTPONOMETPUYHI
napameTpu, MoKasHuKuM ByrneBoaHoro 06MmiHy, pospaxosyBan HOMA-IR, gocnimxyBani LmMToKiHOBMIA Npoddinb.

PesyniraTu. Bussunu nigeuLLeHHs cuposatkosoro BmicTy IL-6 i TNFa 'y giteit i3 HAXKXI nopiBHsHO 3 rpynoto koHTponto (p < 0,05),
3HuxeHHs IL-10 y aiten i3 HAXKXT (p < 0,05), a Takox 3poctaHHs TNFa/ IL-10 (p < 0,05) y xBopux Ha HACI™ nopiBHSIHO 3 AiTbMK
3 OXMPIHHAM 6€e3 cTeatosy. BusHaumnu 3poctaHHs HOMA-IR y aiteit i3 HAXKXIT nopiBHSIHO 3 rpynoko KOHTPOMKO Ta XBOPUMMU Ha
OXMpiHHA 6e3 cTeatosy (p < 0,05). MigTBepannm noantreHy acouiauio Bmicty IL-6, TNFa, TNFa/IL-10, HOMA-IR i3 nokasHukamu,
LLIO XapaKTepu3ayoTb CTYMiHb PO3BUTKY Ta TWUM PO3MOAIMNY XWUPOBOI TKAHWHW, CTyNEHeM CTeaTo3y napeHXiMu NeYiHKu, NoKasHUKOM
CAP; HeraTuBHy acouiaito BmicTy IL-10 3i cTyneHem creatoay neviHku.

BucHoBku. Y giteit i3 HAYKXTT Ha Tni oxwupiHHA BusiBunn goctosipHe nigsuiieHHs HOMA-IR, IL-6, TNFa, wwo kopentoe 3 Hag-
NWLLKOM | XapaKTepoM PO3roziNy XUPOBOI TKAaHWHM, CTYNEHEM XMpOBOI iHinbTpayii neviHki Ta nokasHukom CAP. Lie moxHa
BUKOPWCTOBYBATU N5t paHHboi AiarHocTukn HAXKXI y pitein. BiporigHe nigsuiieHHs cniseigHowwenHs TNFo/IL-10 y piTen i3
HACT pae nigcraBm BBaxaTh Liei NOKa3HNK MOXNWMBUM KaHaMAATOM ANs AndepeHLiHOi giarHocTuky pisHux dopm HAXXI y
nefiaTpUYHIN KMiHIYHIA npakTuui.

Pathogenetic role of inflammation and insulin resistance
in non-alcoholic fatty liver disease in obese children

Yu. M. Stepanov, N. Yu. Zavhorodnia, 0. M. Tatarchuk, I. A. Klenina,
1. S. Konenko, O. P. Petishko

The hypothesis of primacy between insulin resistance (IR) and non-alcoholic fatty liver disease (NAFLD) remains debatable, which
requires additional research.

Aim. To examine the differences between cytokine profile and IR markers in children with NAFLD depending on liver damage
degree compared to children with normal weight and obesity without NAFLD and to study their association with anthropometric
and instrumental parameters.

Materials and methods. 170 patients aged 617 years (mean 12.15 £ 2.51 years) were included. Hepatic steatosis was determined
by transient elastography. Patients were divided into 4 groups according to the presence of hepatic steatosis, non-alcoholic
steatohepatitis (NASH) and obesity: group 1 — 37 obese patients with NASH; group 2 — 53 obese patients with simple steatosis;
group 3 — 65 obese patients without NAFLD; group 4 (control) — 15 patients with normal weight without NAFLD. Anthropometric
parameters, carbohydrate metabolism with the HOMA-IR calculation, and cytokine profile were examined.

Results. An increase in serum IL-6 and TNFa levels in NAFLD children compared to the control group (P < 0.05), a decrease in
IL-10 level in NAFLD children (P < 0.05), and an increase in TNFa/IL-10 ratio (P < 0.05) in NASH children compared to obese
children without steatosis were demonstrated. In NAFLD children, a progressive increase in HOMA-IR was found compared to
the control group and obese children without steatosis (P < 0.05). The serum IL-6, TNFa levels, TNFa/IL-10 ratio, and HOMA-IR
were positively correlated with obesity degree, adipose tissue distribution parameters, hepatic steatosis degree, CAP, while IL-10
level was negatively correlated with the hepatic steatosis degree.

Conclusions. In obese NAFLD children, a significant increase in HOMA-IR, IL-6, TNFa is correlated with excessive fat accumulation,
adipose tissue distribution parameters, hepatic steatosis degree, and CAP that may be useful for early diagnosis of NAFLD in
children. A significant increase in the TNFa/IL-10 ratio in NASH children allows to consider this indicator as a probable marker for
diagnosis of different NAFLD forms in pediatric clinical practice.
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BHacnigok cTpiMkoro 3pocTaHHs MOLUMPEHOCTI B NegiaTpuy-
Hil | BOPOCTIN MOMYTALi B OCTaHHI AECATUNITTS HearnKkoronb-
Ha xvpoBa xBopoba neviHku (HAXXIT) Habyna 3HayeHHs
BCECBITHLOMO MacLUTaby 15 CUCTEMW OXOPOHW 3[0POB'S.
MmobanbHa enipemis HAXKXI BinbyBaeTbcs napanensHo 3i
3pOCTaHHSAM NOLLMPEHOCTI iHLLIMX AMCMETabONIYHIX 3aXBO-
ptoBaHb, NepeayciM OXMPIHHA Ta AiabeTy 2 T1ny, LWo cnpu-
YUHWIO BMPOBAKEHHS B @HITOMOBHIl (haxoBil Nitepatypi
HoBoro TepmiHy diabesity (diabetes + obesity), Lo noegHye
ui Hosonorii [1]. OBcepBaLiiiHi AOCNIAXEHHS nokasanu
make 2-pa3oBe 3pOCTaHHS MOLIMPEHOCTI npeniabety Ta
Jiabery B AiTen i3 ricronorivHo nigreepmkeHoro HAXXI, wo
€ He3aneXHUMU NpeaykTopaM1 PO3BUTKY HEANKOroNbHOM
crearorenatuty (HACT) [2]. Y miTet i3 HagMipHOKO Macoto
Tina N OXMPIHHAM MOLUMPEHICTb MiCTOMOrYHO NiATBEPIKEHOT
HAXXIT maitke BYETBEPO MEPEBULLYE MOKA3HVK AiTeN i3
HopMarkHoto Macoto Tina (38,0 % npotu 9,6 %) [3].

[NepcuCTeHLis ANTSYOTO OXMPIHHA NOB'A3aHa 3 PO3BUT-
kom HAXKXTT i nopyLueHHsM doyHKLi B-KniTVH NigLwinyHKoBOI
3aroan y paHHeoMy gopocriomy BiLi [4]. HAXKXIT takox €
OfHMM i3 KITIO4OBVIX MPEAUKTOPIB, LLIO 3yMOBIIOKOTH PO3BUTOK
dheHoTMNY MeTaboNiYHO HE3IOPOBOrO OXMPIHHS [5]. OTxe, 3a
cyyacHmm ysirieHHsMy, HAXKXT, meTabonivyHo He3nopoBui
(peHOTUN OXMPIHHS Ta NOPYLLEHHS TOMEPaHTHOCTI A0 ITHOKO3M,
chopmytoum Tak 3BaHe «3amMKHEHe Komox, nepebyBaioTb y
CKIafiHMX 3B'S3KkaX B3AEMHOTO NOTEHLiOBAHHS, NMOCEpeaHN-
KOM i MPOMOTOPOM SIKUX BBaXatOTb iHCYMIHOPE3UCTEHTHICTb
(IP) Ta cucTemHe 3ananeHHs, iHayKoBaHe HaKOMVYEHHSM Haz-
MipHOT KinbKOCTi upy [6,7]. BTiM, HUHI rinoTe3a nepBUHHOCTI B
MpUYMHHO-Hacnigkosomy 38'a3ky IP i HAXXIT sanumwaeTses
[MCKyTabenbHOL0, @ PesynbTaTi HEYNCIIEHHNX JOCTIMKEHD,
LLI0 37iICHEH 3 BUKOPMCTaHHAM MEHAENIBCLKOT paHaoMisaLil,
€ 0bmexeHMm Ta cynepednaiMm [8—10]. Tomy akTyanbHMK
€ 00ATKOBI JOCTIMKEHHS Y LIbOMY Hanpsimi.

TSKKICTb YLLKOMKEeHHS nediHki npyu HAXKXI Bapitoe
BiJy NPOCTOrO CTeaTo3y 0 aKTUBHOIO CTeaTorenatuTy, Lo
MOXe LUBWIKO NPOrpecyBaTty, CNPUYUHSE HE3BOPOTHI 3Mi-
HI — ibPO3 | LMPO3 NeviHkK. EceHuiansHUMK chakTopamu,
LLO 3yMOBIIOKTb CTYNiHb akyMynauii ninigis y neviHui Ta
LUBWAKICT MPOrpecyBaHHs CTPYKTYPHWX 3MiH, BBaXaroTb
Takox piBeHb P Ta akTvBHicTb 3ananexHs [11,12]. OTxe,
B yMOBax ManocumntomHocTi nepebiry HAXXI, Hecneum-
iYHOCTI KMIHIYHMX O3HAK, HU3bKOT Yy TIMBOCTI CKPUHIHIOBMX
TECTiB, iHBA3WBHOCTI «30M0TOr0 CTaHAAPTY» AiarHOCTUKK,
LLIO CTBOPIOKOTH MEPELLKOAW Ha LLMSXY PaHHBOT AiarHOCTUKM
3aXBOPIOBAHHS, MOKA3HUKW, sIKi XapaKTEpW3yHOTb 3ananeHHs
Ta iHCYNMIHOPE3UCTEHTHICTb, BBAXat0Tb NEPCNEKTUBHUMM i
[OUINBHUMK AN BOCTIHKEHHS MPOrHOCTUYHUMK Ta Jia-
THOCTUYHUMM HEiHBA3MBHUMW MapKepamu.

MeTa po6oTtu

[Jocnigntn BIAMIHHOCTI LMTOKIHOBOTO MPOCDiNto Ta Mapkepis
iHCyniHopesancTeHTHOCTI B AiTen i3 HAXKXT 3anexHo Big cTy-
MEHS! YLLUKOPKEHHS! NEYiHKI MOPIBHAHO 3 AiTbMM 3 HOPMarTbHOH
Baroto Ta oXupiHHAM 6e3 HAXKXIT; BUBUMTM iXHil 3B'A30K 3
QHTPOMOMETPUYHUMM i/ IHCTPYMEHTaNBHUMI NapameTpamm.

Martepianu i MeToAH AOCAIAYKEHHA

Y pocnimKeHHs «BUNafoK — KOHTpoby 3anyyunu 170
nauieHTiB Bikom Big 6 no 17 pokis, siki nepebyeanu B
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BigdineHHi autayoi ractpoeHteponorii Y «lHcTuTyT
ractpoeHteponorii HAMH Ykpainun»: 102 (60 %) xnon-
Ui, 68 (40 %) mis4at. CepepHit Bik NawjieHTiB CTaHOBMB
12,15 £ 2,51 poky. O3Haku cTeaTo3y neviHku1 3a pesynsra-
Tamu TpaH3ieHTHoT enactorpadii neviHky (FibroScan®502
touch F60156, Echosens, ®paHuist) manu 90 (53 %) naui-
eniB: y 37 (41 %) — o3Hakn HACT, y 53 (59 %) — npocToro
cTeato3y. 3a HasiBHICTIO CTEaTO3y (BWU3Ha4anu 3a nokas-
HWKOM KOHTPONbOBAHOI aTeHyauii ynstpassyky (controlled
attenuation parameter (CAP), mabnuys 1), HACT (3rigHo
3i ctatb-cneumdiyHnmMm pisHsamu AIT) [13,14] 1 HagmipHOT
Baryi Y1 OXMPIHHA (3aneXHO Bif iHAEKCY Macy Tina) navieH-
TiB noginunu Ha 4 rpynu: 1 — 37 (22 %) xsopux Ha HACT;
2 —53 (31 %) putnHu 3i cTeatorenatosom; 3 — 65 (38 %)
navjieHTIB i3 HaAMIPHOIO Baroto Ta OXMpiHHAM Be3 cTeaTosy
nevinkn; 4 — 15 (9 %) ocib nauieHTiB 3 HopMarnbHOK Barok
6e3 cTeato3y. [pynn He Manu 3HadyLMX BiAMIHHOCTEW
3anexHo Bif BIKY.

MapameTpu xopcTkocTi neviHku (LSM) ouiHtoBanm Tak:
noKasHWKW enactomeTpii 4o 5,56 klMa Bignosiganu cragii
ibpoay FO; 5,6-7,0 kMa — cragii cibposy F1; 7,1-8,6 kMa
—cTagii F2; noHag 8,7 kla— F3 3a wkanoto Metavir[17,18].

KpuTepii 3any4eHHs B BOCTIOXEHHS — HASIBHICTb OXU-
piHHS. KpuTepil BUKMOUYEHHS — IHXDEKLIAHI UM iHLLi 3ananbHi
XBOPOOU; KniHiKO-aHAMHECTUYHI, GioxXiMiyHi Ta ceponoriyHi
03HaKV XPOHIYHOTO BIPYCHOTO, ayTOIMYHHOIO Ta TOKCUYHOTO
renaTuTie, xBopoom BinbcoHa.

Ycim 0BCTEXEHNM 30JACHNNM @HTPOMOMETPUYHI A0-
CTiIPKEHHS 3 BU3HAYEHHAM iHaekcy macu Tina (IMT). CtaH
Tpodpiku ouiHoBanM 3a pekomeHaauiamu BOO3 3rigHo 3
TabnuusamMn CTaHOapTHWX BigXuneHb (Z-score) 3HayeHb
IMT BignoBigHo go Biky 1 cTaTi [19]. Akwo IMT nepesuLLy-
BaB 3HAYEHHSI 2 CTaHAAPTHUX BiXWUIEHb, AiarHOCTyBanm
OXMpiHHS. Bumiptoanu obsig Tanii (OT), cterHa (OC),
3iCTaBNANM OAepxaHi 3HAYeHHs 3 JaHUMMN LIEHTUNbHUX
Tabnuupb. OT BU3HAYanm, BUKOPHUCTOBYOYM CAHTUMETPOBY
CTPiuKy, BUMiptoBanu o6Bia BuLle Bif BEPXHLOI BiYHOT
Mexi Kny©oBOi KICTKM HanpuKiHLi HOPManbHOrO BUAWXY.
A6LoMiHaNbHWIA (aHAPOIAHWIA) TUM OXWPIHHSA AiarHoc-
TyBanu, ko OT nepesuwysana 90 nepueHTUNb Ans
BiANoBigHoro Biky Ta ctarti [20]. AiarHos HAXXI Bepudi-
KyBanu 3a pekomeHaaLisimm €BponencbKoro ToBapucTea
AUTAYUX raCTPOEHTEPONOriB, renaTonoris i HyTpuLionoris
(ESPGHAN) [14].

BwmicT iHcyniHy B CpoBaTLi KpOBi BU3Ha4anm imyHodep-
MeHTHUM MeTopoM (IDA) Tect Habopom «DRG International
Inc» (®PH). KinbkicHo koHueHTpauito IL-6, IL-10, TNFa 'y
cupoBaTLi KpoBi BU3HaYanu wnsxom IPA, BUKOPUCTOBY-
toun TecT-cuctemy Bektop-Bect (pdp). IPA BukoHyBanu
3a [J0NOMOroK iMyHObepMeHTHOrO aHanisatopa Stat Fax
303 Plus (CLLA).

IP Bu3Hayanu 3a gonomoroto iHaekca HOMA-IR, sikni
po3spaxoyBanu 3a copmynotw: HOMA-IR = rnioko3sa
HaTLe (Mmonb/n) X iHcyniH HaTwe (MkOa/mn) / 22,5 [21].
Pesynbrati nopisHioBanu 3 pethepeHTHUMI 3Ha4EHHAMU
[22].

CTaTuCTUYHO pesynsTaTu AOChiLKEHb onpaLltoBa-
11, BUKOPUCTABLUM METOAM BapialiliHOT CTaTUCTUKK,
o peanisoBaHi CTaHLAPTHUM NaKeTOM NpUKNaLHWX
nporpam Statistica 6.1 (Statsoft Inc., CLUA, niueH3inHumn
Noe AGAR909E415822FA). [ina cTaTUCTUYHOMO aHanisy
[aHUX 3acTocyBanu AECKPUNTUBHY CTaTUCTUKY; CepeaHi
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Ta6nuus 1. MapameTpn CAP ans giarHoCTUKK i BU3HAYEeHHSI CTYNEHs cTeatosy

[15,16]

Mokasnuk CAP CryniHb cTeatody | YacTka renatouuTiB i3 XUPOBUMM BKNMHOYEHHAMMU
3a fJaHuMK mopcomeTpii

[o 232 pb/m
233-255 gb/m
256-289 nb/m
MoHap 290 ab/m

meHLue Hix 10 %
11-33 %

34-66 %
67-100 %

Tabnuus 2. XapaktepucTuka isniHOro po3BuTKy AiTel i3 rpyn AOCHimKEHHS

Moka3sHuK, oauHUL 1 rpyna 2 rpyna 3 rpyna 4 rpyna
BUMipIOBaHHA (n=37) (n=53) (n=65) (n=15)

Maca Tina, kr
[oBxuHa Tina, cm
IMT, kr/m?
Z-score IMT
O6Big Tanii, cm
QO6Big cTerHa, cm
QOT/0C
MepueHtnb OT

70,50 +2,03* 74,83 +2,42% 57,92 +1,81% 42,31£2,91
160,80 +1,71*  160,72+521* 155,01+ 1,64 154,92 +4,23
26,71+0,50* 23,714£0,34%  21,72+0,07 17,24 £0,37
2,12+0,09* 1,85+0,07% 1,83 +0,96* 0,61+0,10
89,61 +1,08* 91,12+ 11,62% 80,91+ 1,16 64,52 + 1,05
61,82+ 1,15 63,81+ 11,34 57,31 +1,37* 51,31+1,99
1,48 £ 0,02+ 1,44 +£0,17% 1,35+1,07 1221025
95,61 + 1,06 92,03 + 1,05 71,22 + 5,84* 57,95 £ 6,06

*1p < 0,05 — 3HauyLLiCTb BiAMIHHOCTE MiX nokasHukamu 3a U-kputepieM MaHHa—BiTHi nopiBHSHO
3 3 rpynoto; #: p < 0,05 — 3HauyLLicTb BIAMIHHOCTEN Mix nokasHukamu 3a U-kputepiem ManHa—BiTHi

MOPIBHSHO 3 4 rpyroto.

Tabnuus 3. XapakTepucTuka piBHIB LIUTOKIHIB B JOCMIZKYBaHUX rpynax

MokasHuK, oguMHUL
BUMipIOBaHHA

IL-6, nr/mn
IL-10, nr/mn
TNFa, nr/mn
TNF-o/ IL-10

1 rpyna 2 rpyna 3 rpyna 4 rpyna
(n=37) (n=53) (n = 65) (n=15)

361(0,11,502° 273(035 445 2,32 (067491 1,01(0,20;1,11)
242 (061;752)% 2,52 (073:8,95) 4,82 (1,88, 10,93 8,72 (545; 11,44)
151(022:192¢ 115(0,25320) 1,21(032; 365 0.21(0,12;0,28)
0,61(0,33;1,16)* 051(019;1,03) 044 (0,09; 0857 0,02 (0,01;0,11)

*1p < 0,05 — 3HauyLwicTb BigMiHHOCTE 3a U-kputepiem ManHa-BiTHi nopisHsHO 3 4 rpynoto;
#: p < 0,05 — 3HauyLLicTb BigMiHHOCTel 3a U-kputepiem MaHHa—BiTHI nopiBHsiHO 3 3 rpynoto.
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3HAYEHHS 3MiHHUX MOPIBHIOBANM 3a 4OMNOMOrOK napave-
TpU4HUX MeToaiB (t-kpuTepint CTbrogeHTa), AKLLO PO3MOain
03HaK BiAnoBigaB HOpManbHOMY 3aKoHY. B iHLLMX BuNagkax
BWKOPUCTOBYBanM HenapameTpuyHuin Metog, (U-kputepin
ManHa-BiTHi). BignosigHicTb posnoginy HopMansHOMY
3aKOHy nepe.ipsnu 3a gonomoroto metoay Lanipo-Binka.
CepepnHi 3HaueHHst HaBeaeHo sk M + m abo Me (LQ; UQ) 3a-
TIEXHO Bifl XapakTepy po3noginy 3MiHHUX. PisHWLt0 BBXann
[OCTOBIPHO0, SIKLLO AOCSATHYTUI piBEHb 3HAYYLLOCTI (P)
CTaHoBMB MeHLLe Hix 0,05. [ns NOpiBHAHHSA SKICHKX 03HaK,
LU0 HanexaTb [0 HOMIHanbHOI ab0 NOPsAKOBOI LUK, BU-
kopuctoByBanu kputepir diwepa. KopenauinHuin aHanis B
yMOBax HOpMarbHOro PO3MoAiny 3MiHHWX i MiHIHOTO 3B’A3KY
MiX HUIMU BUKOHANM 3 po3paxyHKOM koediLjieHTa kopensLii
MMipcoHa; sKLWO po3nozin Bigpi3HABCA Bif HOPMAnbHOTO, a
3B'A30K MiXK 3MIHHUMU HEMIHINHWIA, pO3paxoByBanu koedi-
LieHT kopensuii CnipmeHa.

Yci 3aco0u Ans BUMIPHOBaHb, L0 BUKOPUCTaHI nig vac
poboTu, NepeBipeHi 3a BCTAHOBNEHWUM MOPSIAKOM.

[ocnimkeHHs 3aiNcHUNK BIANOBIAHO 40 BUMOT [enb-
CiHCbKOI Aeknapadii, KoHBeHLiT npo npaBa AnTuHW, Npasun
HanexHoI KMiHiYHOT NPaKTUKK Ta HanexHoi nabopatopHoi
NPaKTVKK, HaLOHaNbHUX HOPMATUBHO-NPaBOBUX AOKYMEH-
TiB y chepi Bioetukn. [lo noyatky OOCHimKEHHS 6aTbku
nauieHTiB Oynm noiHdopmoBaHi Npo MeToay i obcsr 4ocni-
[PKeHb, HaZjany NMCbMOBY 3rofly Ha y4acTb. YCi npoueaypu
3aTBepIKEHI NIOKANbHUM KOMITETOM 3 BioeTHKY.

Pe3yabTati

A yac NopiBHANBHOTO aHanidy aHTPONOMETPUYHUX AaHWUX
BMSIBUNU, LLIO ATV 3 pisHuMK dhopmamu HAXKXTT (12 rpynn)
BiOPI3HANNCS Bif AiTEN 3 OXUPIHHAM (3 rpyna) BiporigHO
BULLMMM CepepHiMu 3HaueHHsaMu IMT (p < 0,05); cepepHi
3HauyeHHs 0bBogy Tanii, cniseigHoweHHs OT/OC y uux
rpynax Takox AOCTOBIPHO BiAPi3HANUCH Bif iHLWKX rpyn. Lie
CBig4Mno npo 3aebinbLIoro abaomiHanbHuMIA TUN po3noainy
KMPOBOI TKaHUHK Yy nauieHTis i3 HAXKXT (mab6n. 2).

Litn 3 HAXXI (1 Ta 2 rpynm) SOCTOBIPHO BifpisHANNCh
Big 3 rpynu 3a cepegHiMM 3HAYEHHAMM MOKa3HMKa XOop-
cTkocTi mapenximu nevidku (liver stiffness measurement,
LSM) (p < 0,001) (puc. 1A), a Takox 3a nokasHukom CAP
(puc. 1B).

Mopin nauiexTiB i3 HAXXTIT 3a 4acToTol BUSIBNEHHS
Pi3HWX CTyneHiB (hibpo3y Ta cTeatosdy neviHkM HaBeseHo
Ha puc. 2.

XBopi Ha HACT (1 rpyna) BigpisHsanucsa Buwoto
4acTOTOK BUSIBMEHHS (DIOPOTUYHMX 3MiH MEYIHKN Pi3HUX
ctyneHiB (12,9 %) Big gitedt i3 npoctum ctearosom (6 %).
PosbixHocTi 3a napametpom CAP cnpuumHeHi nepesa-
XaHHAM HalBuLoro cTyneHs creatody (S3) y 1 rpyni
MOPIBHSIHO 3 APYrOH0.

Y pitenn 3 oxupiHHAM (1-3 rpynu) BUSIBUAM BipOrigHO
BULLi KOHLiEHTpaLii LIMpKyIioUmX npo3ananbHUX LMTOKIHIB
IL-6 i TNFa nopiHsHO 3 rpynoto KoHTposto. PiBHi LuX no-
kasHukiB y Aiten i3 HACI MakcvmanbHi, ane He BCTaHOBUIM
BiPOTigHY PI3HULIO 32 MU JaHUMU MiX rpynamu aiten i3
HACT (1 rpyna), npoctiM cTeato3oMm (2 rpyna) Ta OXupiH-
Ham (3 rpyna) (mabn. 3).

Megianw pieHis IL-6 i TNFa y xeopwx 1 rpynu nepesu-
LLlyBanM NOKa3HKW KOHTPOIbHOI rpynm B 3,6 pasa (p < 0,05)
Ta 7,5 pasa (p < 0,05) BignosigHo, y nauieHTiB 2 rpynn — B
2,7 pa3a (p < 0,05) Ta B 5,8 pasa (p < 0,05) BignosigHo,
y niteit 3 rpynn — B 2,3 pasa (p < 0,05) Ta B 6,0 pasa (p <
0,05) BignosigHo.

MegiaHu piBHiB npoTu3ananbHoOro UuTokiHy IL-10
[OCTOBIPHO HWXYi Y XBOPUX Ha OXMPiHHA (1-3 rpynu) no-
PIBHSHO 3 KOHTPOMbLHO rpynot. CTyniHb 3HKeHHs 1L-10
makcumansHui y 1 rpyni, ae megiana voro pieHs B 2,0 pasa
(p <0,05) Ta 3,6 pasa (p < 0,05) meHLwa, HixX y XxBOpKX 3 i
4 rpynw BigNOBIAHO.

CnisBigHoweHHs TNFa/IL-10 Takox BiporigHO BuLLE
y xBopux 1-3 rpyn: y giten 1 rpynu Len nokasHuk nepe-
BULLYBaB 3HAYeHHs1 B KOHTponbHiiA rpyni B 29,0 pasa (p
< 0,05), y nauiexTis 2 rpynu — B 25,7 pasa (p < 0,05), y
xBopux 3 rpynn —B 21,0 pasa (p < 0,05). Kpim Toro, piseHb
TNF-a/IL-10 y gitein 1 rpynn AOCTOBIPHO BULLWIA, HiX Y
Aiten 3 rpynu.

Y fiTeit 3 OXMpiHHAM (1-3 rpynu) BUSIBAMW CTATUCTUYHO
3HauyLLi BiAMIHHOCTI cepefHix piBHIB iHCYMiHY 1 iHOEKCY
HOMA-IR nopiBHSHO 3 KOHTPOMLHO rpynoto. ba GinbLue,
Aitv 112 rpyn iCTOTHO BiApi3HANMCS 3a LMK NOKa3HWUKaMu
BiZy XBOPWX Ha OXMpiHHS 6e3 cTeatosy (mabri. 4).

Y xBopux 1 rpynu BuaHa4Yunu 30inbLUEHHs MegjiaHu
piBHs iHCyniHy B 2,3 pasa (p < 0,05), iHpekcy HOMA-IR B
2,6 pasa (p < 0,05) Loao0 NoKasHUKIB AITEN i3 KOHTPOMBHOT
rpynu; B 1,5 pasa (p < 0,05) Ta B 1,6 pa3a (p < 0,05) Big-
MOBIOHO — LLOAO MOKA3HMKIB mavieHTiB 3 rpynu. Y giten 2
rpynu MegiaHa KoHLeHTpauji iHcyniHy 36inbLuysanacsa B 1,3
pa3a (p <0,05) TaB 2,0 pa3a (p < 0,05) nopiBHSHO 3 NOKa3-
Hukamu 3 i 4 rpynu BignosigHo. Inaekc HOMA-IR y 2 rpyni
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Puc. 1. Cepephi 3HaueHHs LSM (A) i CAP (B) neuiHki 06CTeXEHNX AiTelt 3a AaHNMK TpaH3ieHTHOT enacTorpadii.
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Puc. 2. YacTota BUsIBNEHHS pisHNX cTyneHiB ¢ibposy (A) Ta cTeatosy (B) B giteit i3 HAXXT.

Tabnuus 4. XapaktepucTuka NnokasHuKiB ByrneBogHOro obmiHy B 06CTeXeHNX

1 rpyna (n = 37) 2 rpyna (n = 53) 3 rpyna (n = 65) 4 rpyna (n = 15)

12,32 (8,52; 14,85)
4,62 (4,33, 4,82)
2,02 (1,62; 2,54)

IHCyniH, MKOﬂ/Mﬂ 27,91 (22,61; 36,41)
5,01 (4,72; 5,23)*

6,22 (5,23; 8,52)**

[mioko3a, Mmonb/n
HOMA-IR

24,81 (15,32; 35,33)"*
4,82 (4,52;5,23)
5,32 (3,05, 7,72)

19,01 (13,35; 28,82)"
4,62 (4,22;5,24)
4,01 (2,72;5,98)*

4 rpyna

| S1
o S2
oS3

*1p < 0,05 — 3HauywicTb BigMiHHOCTeN 3a U-kputepiem MaHHa-BiTHi nopisHsHO 3 4 rpynoto; #: p < 0,05 — 3HauyLwicTb BiAMiHHOCTEN 3a U-kpuTepiem MaHHa-BiTHI nopiBHsHO 3 3 rpynoto.

nigsuweHnii B 1,4 pasa (p < 0,05) Ta B 2,2 pasa (p < 0,05)
MOPIBHSIHO 3 NOKa3HWKaMuW XBOpYX i3 3 i 4 rpyn BignoBiaHo.

PiseHb IL-6 y giter i3 HAXKXIT maB npsiMuin no3uTUBHUIA
KopensLiiHiA 38’330k cepeaHboi cunn 3 IMT (r = 0,37; p <
0,05); TNFa -3 o6sogom tanii (r=0,47; p=0,01); cnieeigHo-
weHHa TNFo/IL-10—3IMT (r=0,33; p < 0,05), obBogom Tanii
(r=0,38; p=0,03) Ta 06BOgOM cTerna (r = 0,33; p = 0,03).
PiBeHb IL-10 maB HeraTuBHY HeraTMBHWIA KOPENALNHMIA
3B’130K 3i CTyneHem crearosy neviHku (r = -0,45; p < 0,05).

Y aiten i3 HAXXI nokasHnk HOMA-IR xapaktepusy-
BaBCS HASIBHICTIO NPSIMOTO MO3UTUBHOTO KOPEMSLiNHOro
3B'A3Ky CEpeaHbOi CUMK 3 @HTPONOMETPUYHUMM Napame-
Tpamu, L0 OMUCYIOTb CTYMiHb OXMPIHHA Ta TUM PO3noainy
xwnpoBoi TkaHuHu: 3 IMT (r =0,44, p = 0,01) Ta obBogOM
Tanii (r = 0,33, p = 0,03). Bussumm kopensuito HOMA-IR i3
COHOrpadiYHNMK NapameTpamu KinbKiCHOrO OLiHIOBaHHS
creato3y: CAP (r = 0,36, p = 0,01) i ctyneHem creato3y
nediHku (r = 0,44; p < 0,05).

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

06roBopeHHs

XpOoHi4He H13bKOPIBHEBE 3ananeHHs — xapakTepHa o3Haka
AncmeTaborivyHNX 3aXBOPHOBaHb, BKITOUAKUM OXMPIHHS Ta
HAXXI. PesynsraTi 3aincCHeHOro LochimkeHHs nokasasnu,
L0 B AiTEN i3 OKMPIHHAM Lie 0 POpMyBaHHS CTeaTo3y
neviHKm BinbyBaeTLCA BipOriaHE NiABULLEHHS PIBHIB LIMPKY-
ToK4MX Npo3ananbHuX LmTokiHiB IL-6 Ta TNFa, wo cynpo-
BOIKYETbCS 3HWKEHHAM PiBHA NpoTu3anarnsHoro IL-10. L
[JaHi ninTBEpIXYH0Tb FiNOTE3Y NPO (hOPMYBaHHS Tak 3BaHOMO
«MeTaboniyHO He300POBOIO OXMPIHHAY, SIKE BiROYBAETLCA
BHACIIQOK BUYEPNAHHS KOMNEHCATOPHUX MOXIMBOCTEN
XWPOBOI TKaHWHU B YMOBAaX MepcUCTEHLi NO3UTUBHOMO
€HepreTUYHOro HanaHcy, Lo NeXUTb B OCHOBI OXUPIHHS,
30iNbLUEHHSI Macu XXMPOBOI TKaHWUHU NepeayciM BHACTILOK
rinepTpodii agunounTiB i 3MiHM CNEKTpa LIMTOKIHIB, SKi
npoaykytoTbes, B 6ik nposanansHoro natepHy (puc. 3) [23].

Pesynbrat focnimKkeHHst nokasanu, Lo akTUBHICTb
npoaykuii IL-6 | TNFa cyTTeBo 3pocTae, a npogykuis I1L-10
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AAMMNOHEKTUH, TpaHchopmMyouui dpakrop pocty B, NenTUH, PE3UCTUH,
iHTepAenkiH-10, iHTepAelKiH-4, iHTepAeiKiH-13, okcup a3oTy daKTop HEKPO3y NYXAUHM O, iHTEepPAEHKiH-6
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Puc. 4. MexaHi3mu po3BUTKY NEYiHKOBOI iHCYNiHOPE3MCTEHTHOCTI [35, MoaudikaLis].

TNFo: tumor necrosis factor a — chakTop Hekpo3y nyxnuhm a; IL-6: interleukine-6 — iHTepneiikiH-6; TNFR: tumor necrosis factor o receptor — peuientop chaktopa Hekpo3y nyxiauHu
a; IL-6R: interleukine-6 receptor — peuientop iHTepneikiHy-6; IRS1/2: insulin receptor substrates 1/2 — cy6cTpatu iHcyniHoBoro peuentopa 1/2; PI3K: phosphoinositide 3-kinase —
ocepoiHoauTa-3-kiHaza; IKK: inhibitor of kB (I-kB) kinase — iHri6itop kB-kiHa3u; JAK: Janus activated kinase — fiHyc-akTuBoBaHa kiHasa; STAT3: signal transducer and activator of
transcription 3 — TpaHcablocep curHany Ta aktuatop TaHckpunii 3; SOCS: suppressor of cytokine signaling — cynpecop umTokiHoBoro curHaninry; TLR4: toll-like receptor 4 — Ton-no-
[Li6HniA peuentop-4; PLA2: phospholipase-A2 — chocdoninasa A2; Fox01: forkhead box protein O1 — chaktop TpaHckpunii cimeiictsa FOX; cuHi cyuinbHi AiHii: LWNsixu akTuBaLii;
YepBOHI CYUiABHI ATHIT: ranbMiBHI LLNAXM; YepBOHI NYHKTUPHI AiHii: WNAXM iHaKTMBaLi.
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MPOrPECHBHO 3HWKYETLCS B Pasi MOSBM EKTOMIYHMX Oce-
peqkiB akymynsji xupy: cepegHi pieHi IL-6 i TNFa Buwi B
nauieHTie i3 HAYXXIT nopiBHsIHO 3 AiTbMM 3 OXVPIHHAM 6e3
CTeatoasy; y XBOpyX, siki 3anyyeHi B OCTIDKEHHS, BUSBUMN
30inbLUeHHa Hacamnepes BicLepanbHOro KOMMapTMEHTY
XWPOBOI TKaHWHW, WO CcnocTepirany 3a JOCTOBIPHAM
30inbLUeHHaM 06BoAy Tanii Ta nepueHTuno 0bBoay Tarii.
Lli pesynbtatu 36iraloTbcst 3 BUCHOBKAMM AOCTILKEHHS
Doaa El Amrousy et al. [24], koTpi Takox BUSBWMN BIpOria-
He nigsuLieHHs pieHiB IL-6 | TNFa y xBopux Ha HAXXIT.
MigTpumyemo aymky Zofia Prokopowicz et al. [25], siki Ba-
XarTb BUMIpIOBaHHS 00Boay Tanii ehekT1BHUM 3acobom
giarHoctukn HAXKXTT, Wwo Aoci He BU3HAHO Ta LUMPOKO He
BMPOBaKEHO B PYTWHHY 3aranbHy KMiHiYHy NpakTuKy.

[Mpoaykuist Npo3ananbHUX LATOKIHIB, 3@ JaHUMU HaLLo-
IO JOCTIMKEHHS, aKTUBI3YETHCA 3i MIABULLEHHSAM CTYMeHs
OXMPiHHS: piBeHb IL-6 nosntueHoO kopentoe 3 IMT, TNFa -3
obsogom Tanii. Y nauientis i3 HAXXXIT npogykuisi nposa-
nasnbHKX LMTOKIHIB MPSAMO NPOMOPLMHO, @ NpoTM3ananbHUX
— 0bepHEeHO NPOMOPLIHO 3anNeXuTb Bid CTYNEHIB XMPOBOI
iHhiNbTPaLi NeYiHKV Ta YLUKOMKEHHS renatouuTiB: piBHi IL-6
i TNFa, cniBeigHoLueHHs TNFa/ IL-10 MakcumanbHi B naLlieH-
TiB i3 HACT, piBeHb IL-10 06epHeHO NponopLiiiHO KOpenoe 3i
CTyneHeM cTeatosy neviHku. Halwi pesyniTati He 36iratoTbes
3 gaHummn Jun-Qi Shi et al. [26], ski BUSBUAW NiABULLEHHS
piBHiB IL-10 y naujenTis i3 HACT, nOSICHMBLUM Lie 3pOCTaHHs
CBOEPIOHO KKOMMEHCALLEIO» 3ananeHHs; npoTe 36iratoTbest
3 BiJOMOCTAMM iHLWKUX JOCTIZHWKIB, KOTPi HA eKCrepyMeH-
TanbHUX TBAPUHHX MOLENSIX i B KMIHIYHUX AOCTIMKEHHSX 3@
Y4aCTHO AOPOCTMX MiATBEPAUIIN NPOTEKTUBHWIA BB IL-10
Ha MOBIpHICTb NporpecyBaHHs HAXKXT [27-30].

EneBaLjis npo3ananbHuX LUUTOKIHIB, 3@ pe3ynsratamu
HaLLOro AOCHIMKEHHS, CYNPOBOMKYETLCS BipOriAHUM Nia-
BULLEHHAM CepefHix piBHiB iHcyniHy HaTwe Ta HOMA-IR y
diTei 3 OXUPiHHAM 6e3 cTeaTto3y Ta y xBopux Ha HAXKXTT
LLOAO 3HaYeHb Ipynu KOHTPOn. CTyniHb 3pOCTaHHS LnX
MOKa3HWKIB BIPOrigHO BuULLMIA Y Aiten i3 HAXXT (1-2 rpy-
nn), HarBuwmiA — y nauieHTis i3 HACT. Lii paHi 36irarotbes
3 pesynbTatamu iHWKX JOCTIMKEHb, A€ NOKa3aHo iCTOTHe
nigBuLLeHHs iHcyniHy HaTie n HOMA-IR y piteit i3 HAXKXT
[31,32], a piseHb iHcyniHy HaTwe Ta HOMA-IR BBaxanu
npeaukTopamun puauky po3sutky HAXXN y gitei [25].
OTxe, BUSIBUNM ABOCNPSIMOBaHMIA 38’130k Mixk HAXKXI Ta
IP, wo nigTpumye KoHuenwito «xubHoro koma» Mix IP Ta
3ananeHHsam [33].

MonekynsipHi mexaHiamm I[P 0CTaTouHO He 3'sCOoBaHi,
HUWHI € Kinbka MOTEHLAHNX KOHLEMLA, L0 MNOSICHIOWTD il
po3BUTOK [34]. IP xu1poBoi TKaHWHM MOXe ByTu i HacnigkoM,
i NPOMOTOPOM PO3BUTKY NMeEYiHKOBOI IP, LU0 iHiLlitoe pO3BMTOK
i nporpecyBaHHs HAXXIT. lMpo3ananbHi UATOKIHW, SK-OT
TNFa Ta IL-6, Wwo npoaykytTbCs rinepTpodoBaHnMm
renarouutamm abo knituHamu Kyndpepa, a Takox ninononi-
caxapuay iHTECTUHANBHOTO NOXOMKEHHS aKTVBYHOTb PiaHi (B
Tomy umncni NF-kB- i STAT3-acouiioBaHi) curHanbHi LNsxu
nepenaeaHHs curHanis. Lie npuasoguTb 40 NpoTEACOMHOI
Aerpapauii cyberparis 1 1a 2 peuenTopis iHcyniHy (IRS1/2)
Ta iHribyBaHHs iHCYMIHOBOrO curHaniry (puc. 4).

OTxe, Hawi pesynsrati 36iraloTbCst 3 AaHUMK amMe-
PUKaHCbKWX JOCMiAHMKIB [36] i NigTPUMYIOTb KOHLenLio
onocepeaKoBaHoi 3ananeHHsM iHCYMiHOPE3NCTEHTHOCTI.

3B'A30K aKTMBHOCTI 3ananeHHs 3 IP nokasaHo B po6orTi
Byung Han Park et al. [37], aki goBenu: nauieHTy 3 BUCOKAMM

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

nokasHukamu HOMA-IR matoTb BULLMiA CTYMiHB NOGynsipHO-
ro 3ananeHHs Ta gibpo3y 3a pesynsratamu ricTornoriYHoro
JOCRiMmKeHHs nediHku. B Hawwomy pocnimkeHHi XBopi Ha
HACT (12,9 % i3 Hux manwn ¢ibpo3 neviHku 1-3 cTyneHiB
3a JaHMMK TpaH3IEHTHOI enacTorpadii) Takox Manm Haw-
BULLWIA CTYMiHb IP.

JocnipxeHHs dakTopis, WO BNNWBAKTL HA PiBEHb
IP, nigTBepamnu: 3poctaHHs HOMA-IR acouitoeTbest 3i
30iNbLUEHHAM CTYMeHs XXMPOBOI iHbinbTpaLii nevinku [38].
Y Hawin poborti B aiten i3 HAXXT nokasHuk HOMA-IR
MO3MTUBHO KOPENIOBAB i 3i CTYNEHEM OXMPIHHSA, 30Kpema
abnomiHanbHOro, 11 3i CTyneHeM CTeato3y NeviHky Ta nokas-
Hkom CAP, L0 KinbKiCHO XapaKTepuaye CTyMiHb X1POBOi
iHOinbTPaLi neYiHKN.

OTxe, HaaMIPHWI PO3BUTOK KNPOBOI TKAHWHW B AiTEN 3
OKMpiHHAM 6e3 HAXKXTT cynpoBompKyeTbCS hopMyBaHHAM
Mpo3ananbHOro MaTepHy LMTOKIHOBOTO MPOinto NeBHOK
MipOI0 «KOMMNEHCOBAHOTO» 3POCTaHHAM NPOTU3anansbHOro
IL-10 B noegHaHHi 3 03HaKamm iHCYniHOPE3UCTEHTHOCTI.
lMosiBa ekToniYHNX 0cepeskiB xupoBoi TkaHnHn (HAXKXIT),
MpOrpecyBaHHst CTYMeHs CTeaTody N YLUKOMKEHHS renato-
LMTiB NPW3BOAMUTL [10 3pOCTaHHS aKTUBHOCTI 3anasieHHs Ta
PiBHS IHCYMIHOPE3NCTEHTHOCTI, CArakyM Makcumymy npu
HACT. Cuposartkosi pisHi IL-6, TNFa, TNFa/ IL-10, HOMA-
IR mManu nosuTUBHUI KOPEnALNHUA 3B'A30K 3i CTyNEHEM
OXMPIHHS, TUMOM PO3MOAINY XUPOBOI TKAHWUHK, @ TaKOX 3i
CTyNeHeM XMpoBoi iHinbTpaLii neviHku, nokasHnkom CAP.

Po3ymiHHs poni 3ananeHHs i iHCyniHOPEe3CTEHTHOCTI
B natoreHesi HAXKXI BigkpuBae nepcnexkTuey OO pos-
pobneHHst HOBUX AiarHOCTUYHUX MapKepiB Ta akTyanisye
HaCTYMHi SOCMiMXKEHHS ANs BU3HAYEeHHS AiarHOCTUYHOI LiiH-
HOCTIi LiX MOKa3HWKIB | MOXIIMBOCTI iXHbOIO BNPOBAKEHHS
B KMiHIYHY NpaKTUKy.

BucHoBKU

1.'Y pitei i3 npoctum cteatosom i HACT Ha Tni oxu-
piHHs BUsiBUNM BiporigHe nigeuieHHs HOMA-IR nopisHsiHO
3 navjieHTamMmn 3 HopMarnbHOK Macot Tifla 1 OKMPIHHAM
6e3 cTearoay, a JOCTOBIpPHE NiABMLLEHHS CMiBBIAHOWEHHS
TNFa/IL-10 nopiHSIHO 3 XBOPUMM Ha OXUPIHHS 6e3 cTe-
arosy BCTaHOBWNW Tinbkv B Aited i3 HACT. Lie nae amory
BBaXaTn Ha3BaHi Mapkepu iIMOBIPHUMM KaHAMAaTaMK Ans
paHHbOi giarHocTvkmn HAYKXIT, a Takox ans AndepeHLinHoi
AiarHoCTVKM pisHnx hopm HAXKXTTy negiaTpuyHin KMiHiYHiA
npakTuj.

2. Cuposartkosi pisHi IL-6, TNFa, TNFa/ IL-10, HOMA-
IRy aiteit i3 HAXKXI no3nTMBHO KOPENIOOTb 3 HAAMNLLKOM
i XapakTepoM po3nopiny XMpPOBOi TKaHUHU, @ TaKoX 3i
CTYNeHeM X1poBoi iHdinbTpaLii neviHky, nokasHukom CAP.

MepcnekTMBM noganbwmnX AochimKeHb NONAralTb
y BUBYEHHI AiarHocTyHoi LiHHocTi HOMA-IR npu HAXKXI,
a TaKoX MOXIMBOCTEN 3aCTOCYBaHHS KOMOIHOBaHMX i3
HOMA-IR mapkepiB Ansi niaBULLEHHS AiarHOCTUYHOI LjiH-
HOCTi NpW L natonorii.
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BapiabeabHicTb puTMy cepuA Ta 0COOMCTICHA TPUBOXKHICTD

OpwuriHaAbHiI AOCAIAXKEHHS

Y AiTeH i3 CHHAPOMOM NOAPa3HEHOro KULLKIBHUKA: YU € 3B’30K?

M. 0. CemeH @ *1AE 0, A\. AMukoBcbKa21ACEF B, A, CemeH

28C 0. M. EniceeBa

1,A,CDF

*A\bBIBCbKMI HALLIOHAABHWIA MEAWYHWIA yHIBEpCUTET iMeHi AaHuAa faanLbKoro, YkpaiHa, 2KHIM AOP AbBiBCbKa 06AaCHa AUTAUA KAIHIYHA AIKapHA

«Oxmatanm, YkpaiHa

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

F - octatouHe 3aTBEPAXEHHS CTaTTi

MeTa poG0oTH — BMBYEHHS YaCOBWX i CMEKTparibHUX NapameTpiB BapiabenbHOCTI pUTMY Cepusi, KOpensLiiHux 3B'a3kiB Mix ii
MnokKasH1Kamn Ta piBHEM OCOBUCTICHOI TPUBOXHOCTI SIK OAHUM 3 OCHOBHUX MCUXOEMOLIAHUX YWMHHWKIB Y PO3BUTKY CUHOPOMY
NOAPA3HEHOrO KULLKIBHUKA B AITEN.

Marepianu Ta Mmetoau. O6cTexunm 22 aitei Bikom 6—12 pokis i3 AiarHO30M CUHAPOM NOAPa3HEHOTO KULLIKIBHUKA, LLIO BCTAHOBMEHWI
3a Pumcbkumu kputepisimu 1V, a Takok 10 BonoHTepis BignosigHoro Biky. PiBeHb 0COBUCTICHOT TPMBOXHOCTI BU3HAYanu 3a MeTo-
avkoto CMAS (Children’s Manifest Anxiety Scale). BapiabenbHicTb putmy cepLisi ik HeiHBa3BHa METOAMKA € TPAHCAIarHOCTUYHUM
6iomMapKepoM aKTUBHOCTI MEXaHi3MiB HEporyMoparbHoi perynsii Ta noTeHwjiany cTpecocTiikocTi. BapiabensHicTb putmy cepust
BMBYaNN METOAOM kapaioiHTepBanorpadii (Heiipocodt®), KopoTki 5-XBUnuHHI 3anncy y dhoHoBil npobi. OuiHoBanM 38’83kM Mix
napameTpamu BapiabenbHOCTi pUTMy CepLisi Ta PiBHEM TPUBOXHOCTI 3@ LOMOMOIOH KOPEnALiNHOro koedillieHTa paHry CnipmeHa.
[ns cratuctuyHoro aHanisy Bukopuctosyeanu Microsoft Excel 2016 ta GraphPad Prism 5.

Pesynktatu. [liTv 3 cMHAPOMOM NOAPA3HEHOTO KULLKIBHMKA Mank NiABULLEHUIA piBeHb 0COBKCTICHOI TPMBOXHOCTI (B 1,7 pasa) Ta
3HAYHO HIKYY BapiabenbHicTb puTMy cepust (B 2,2 pasa) NOpPIBHSHO 3 MOKA3HWUKaMM NALEHTIB KOHTPOMBHOT rpyni. Takox y HuX
BUSIBUINM HEQOCTATHIO aKTMBHICTb CUMMATWMYHOI NaHku (LF) Ha Tni nigsuLieHoro piBHs HerporymopanbHux Bnnueis (VLF) i napa-
cumnatuyHoi (HF) aktmeHocTi. MpsMy 3anexHicTb cepeaHboi CUnM Mk napameTpamy BapiabenbHOCTi puTMy cepust Ta piBHEM
0COBVCTICHOT TPMBOXHOCTi BUSHAUMIM MIULLIE B OCHOBHIi rpyni.

BucHoBkuM. JocnimkeHHs, Lo 3AIMCHANN, AaE BaxnMBy iHpopMaLito Ans MWBLIOro po3yMiHHA NaTodidioNoriYHNX MexaHiamis
BUHUKHEHHS! CUHZPOMY NOAPA3HEHOTO KULLKIBHUKA B AiTelt. BCTaHOBMMM CyTTEBO NIABULLEHMIA PiBEHb OCOBUCTICHOT TPUBOXKHOCTI
y ZiTel i3 CMHAPOMOM NOAPa3HEHOrO KULLKIBHUKA. 3HIKEHHS BapiabenbHOCTi pUTMY CepList Ta 3MiHM BHYTPILLHBOT CTPYKTYPU Chek-
Tpa BKa3yloTb Ha NOPYLLEHHS B3aeMOZi# Ha OCi «KuLKiBHUK — LIHC», a came Ha HeocTaTHio akTUBHICTb aBTOHOMHOI HEpPBOBOI
cucTemu, 0cobnmBO CUMMATUYHOTO BIAZiMY, Ta NOCUINEHHS HERPOryMopanbHUX BIMBIB.

Heart rate variability and trait anxiety in children with irritable bowel syndrome:
is there a link?

M. 0. Semen, 0. L. Lychkovska, V. D. Semen, O. P. Yelisyeyeva

Aim. The aim of current study was to evaluate parameters of heart rate variability and their correlation with the levels of anxiety
in children with irritable bowel syndrome.

Materials and methods. We enrolled 22 children aged 6-12 years with verified diagnosis of irritable bowel syndrome according
to the Rome criteria IV. The control group included 10 children of the same age and sex. The CMAS (Children’s Manifest Anxiety
Scale) test was used for evaluation of the trait anxiety level. A non-invasive method of heart rate variability is used as a transdi-
agnostic biomarker of neurohumoral regulation and, thus, of the stress resistance. Time and frequency domain parameters of
heart rate variability were studied in 5 min ECG-recordings in supine position. Data were processed using Microsoft Excel 2016
and analyzed with GraphPad (Prism 5.0).

Results. Children with irritable bowel syndrome had significantly 1.7-fold higher levels of trait anxiety and 2.2-fold lower values of
heart rate variability parameters as compared to the control group. In addition, reduced sympathetic (LF) activity was accompanied
by upregulation of neurohumoral component (VLF) and parasympathetic (HF) activity. A positive correlation between parameters
of heart rate variability and trait anxiety was found in children with irritable bowel syndrome.

Conclusions. Children with irritable bowel syndrome were shown with increased levels of trait anxiety. Reduction in heart rate
variability and changes of its spectral structure were suggestive about the dysregulation in the gut-brain axis with reduction of
the autonomic activity and predominance of neurohumoral regulation. In summary, our study has provided important information
about the pathophysiology of irritable bowel syndrome in children.

CuHgpom nogpasHeHoro kuwkisHuka (CI1K) B piteit — Hai-
MOLUMPEHILINA PYHKLOHAMNBHUIA racTPOiHTECTUHAMBHUN
posnag, Lo AiarHoCTyloTb, KONu € ckapri Ha abgomi-
HamnbHUiA Ginb | poanagmn 4actotn Ta/abo KOHCTUCTEHLUT
BUNOPOXHeHb [1,2]. EnigemionorivHi gaHi BigpisHATLCS
3anexHo Bif perioHy, ane B CepeaHbOMY MOLUMPEHICTb

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

CIK konmuBaeTbest B Mexax 5-10 % [2]. CIK — cepiiosHa
npobrema B cdepi OXOPOHU 300POB'S, OCKINbKU CYTTEBO
BMMMBAE Ha SKICTb XUTTS NaLieHTIB, 30iMbLUYHOYM KiNbKICTb
3BEPHEHb 33 MeaW4HOK [OMOMOroK Ta MpU3BOASYM A0
CYTTEBWX EKOHOMIYHMX BuTpaT [3]. Bigomo, Lo B OCHOBI
BUHUKHEHHS BCIX (PYHKLIOHANbHWUX racTpoiHTeCTUHamNb-
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HWX po3nagiB — nopyLUeHHst ABOGIYHMX B3aeMOpii Ha OCi
«KULWKIBHUK — LIHC», Ha siKky MatoTb BNVB reHETWYHI,
izionorivHi, NCMXonoriyHi Ta cepeaoBULLHI 0COBNMBOCTI
[4]. MokasaHo uiTKy ponb BicLepanbHOI rinepYyTrnBOCTI,
ANCDYHKLiT aBTOHOMHOI HEpBOBOI CUCTEMM, PO3NagiB
MOTOPWKY, YLUIKOKEeHHS1 6ap’'epHOi (hyHKLT KULLKIBHUKa
B natoreHesi BuHUKkHeHHs CIK [1,2]. IcToTHWiA BNnmMB Ha
[B0OGIYHY B3aemogito oci «kuwkiBHuk — LIHC» mae aBTo-
HOMHa HepBoBa cuctema (AHC), o perynioe MOTOpHY,
CEKPETOPHY, Gap’epHy 1 iIMyHHY (OYHKUIT KULWKIBHUKA, @
TaKOX MOZYMHOE SKICHWI | KiNbKiCHUIA cknag mikpobiomy [5].
AHC cknapaeTbcs 3 CUMMATUYHOTO Ta NApPacMMMNaTUYHOMO
BioAinis, ane Takox BKMKYAE EHTEPUYHY HEPBOBY CHCTEMY
(EHC), o be3nocepeaHbo BiANosiaae 3a perynsio yHK-
LliOHANBHOTO CTaHy LUMYHKOBO-KULLKOBOTO TpakTy (LLUKT).
HesBaxatoun Ha aBToHOMIt0, EHC mae 3BOpOTHMIN 3B'130K
i3 UHC, o 3pifcHI0ETbCSA 3@ LONOMOrO CUMMATUYHOT
Ta NapacMMnaTyHOi NaHoK, TOBTO HEPOHIB NapaBepTe-
OparnbHux raHmiis Ta 6rykar4oro Hepea BignosigHo [6].

[HLWINMA BaXXIMBUIA PErynaTop B3aEMOLIN MiX KWLLKIBHU-
koM i LIHC — rinotanamo-rinodisapHo-apeHoKopTUKOTpONHa
Bicb ([TAK), acdyHkuis SKoi cnpuimHeHa cTpecom [6].
Crpec-thakTopu CTUMYMIOKOTH BUAINEHHS KOPTUKOTPOMIH-pH-
nisuHr paktopa (CNF) B rinotanamyci, LU0 akTUBYe CeKpeLliio
aAPEHOKOPTUKOTPOMHOTO FOPMOHA aZeHOrNoi3oM, a 0Txe
CMPUYMHSIE MPOAYKLKO KOPTW30ITY B HAAHWPHUKaX [7]. KopTu-
3011 Biflirpae Kno4OBY POrb Y BiAMOBIAl OpraHiamMy Ha CTpec i
3anyyeHuii B natoreHeTuuHi MexaHiamu po3suTtky CIK [6]. Y
pesynbrari Aji XPOHIYHOMO CTPECY Ha KULLIKIBHUK MOPYLLYOTb-
€S /10r0 MOTOpHA, CekpeTopHa Ta 6ap’epHa dyHKLT, BUHWKae
BicLiepanbHa rinepyyTnmMBICTb, a TakoX 3MIHIOETbCS CKNag,
Mikpobiomy [8]. BHacnigok LibOro nopyLUeHHs Heiporymo-
panbHoi perynsuii BigirpaioTb BaXIMBY porib Y naToreHesi
BUHUKHEHHS! CTK. Be3anepeyHo, Oyxe Barome 3Ha4eHHs
Y BWHUKHEHHI NOpYLLEHb HENpPOryMopanbHoi perynsuii Ta
B3aemopii «kuLWKiBHUK — LIHC» maroTb ncuxoemouiiHi Ta
ncyxocoLlianbHi YWHHWKK: CTPEC, 0COBMCTICHA TPUBOXHICTD,
comaTm3allisi, Aenpecis, ManbaganTallisi, NOpYLUEHHs COLji-
arnbHoI NATPYUMKK, enisoau HacunbceTea [2]. 3 ogHoro Goky,
BOHW € LiIeHTpanbHUMM dhakTopamm puaiiky BuHMKHeHHs CITK,
a3iHLWOoro, — koMopBigHOO NATONOTIEHD, LLIO ICTOTHO MOTipLLYE
KniHivHWi nepe6ir CMK i BnnmBae Ha SKICTb XWUTTA i AiTed, i
Zopocnux nauienTis [2,9,10].

[Ins aeTanbHiLLIoro BUBYEHHS POMi CTPECOBUX YUHHUKIB
i hopmyBaHHS aganTaLiiHoi peakuji opraHisMy B BUHWK-
HeHHi CMK gocnimxyeanu BapiabenbHiCTb putMy cepus
(BPC). List HeiHBa3MBHa MeTOAMKA MaE LLIMPOKi [iarHOCTUYHI
MOXIMBOCTI Ta [ae 3MOry OLiHUTU CyMapHy perynsuiio,
BKITHOYAKOYM aKTUBHICTb HEMPOryMoparibHUX MEXaHi3MiB i
KOMMOHEHTIB aBTOHOMHOI HEPBOBOI CUCTEMU; aBTOHOMHMI
6anaHc Mixk CUMNaTUYHWM | NapacMMNaTUYHUM BigAinamu;
(hyHKLioHanbHO-MeTabonivHMIA pe3epB Ta ePEKTUBHICTb
peakLuii — Bignosiai opraxiaMy Ha it CTPeCcoBuX (hakTopis
PI3HOrO r'eHesy.

MeTa po6otu

BuB4EHHS YacoBuX i CNeKTparbHKX NapameTpis Bapiabenb-
HOCTI pUTMY CepLsi, KOpenaLiiHWUX 3B’A3KiB Mix ii nokas-
HUKaMK Ta piBHEM OCOBUCTICHOT TPUBOXHOCTI SIK OAHUM 3
OCHOBHMX NCUXOEMOLLMHUX YWHHVIKIB Y PO3BUTKY CHHAPOMY
NOApPa3HEeHOro KULLKIBHWKA B AiTEN.

Martepianu i MeToAU AOCAIAYKEHHA

Mg cnoctepexeHHsam nepebysani 22 nauieHTy J1bBIBCHKOT
obnacHoi anTaYoi KniHivHOI NikapHi «OxmatauT» 3 gia-
rHosom CrTK, Lo BCTaHOBUMM 3a PUMCLKUMI KpuTepiamm
IV [2]. Y pocnipxeHHs 3anyunmm 11 xnonuis (50 %) i 11
pievar (50 %) sikom Big 6 go 12 pokis. Y 8 piten (36,4 %)
piarHoctysanm CI1K i3 3akpenamu, B 5 (22,7 %) — CIK i3
npoHocamu, y 9 (40,9 %) — CIK i3 YepryBaHHsM 3akpenis
i NPOHOCIB.

O6cTexeHHs aiTen nepenbayano KniHiko-aHaMHe-
CTUYHE AOCTIiMKEeHHS, 3aranbHi aHaniau KpoBi Ta ceui,
Komporpamy, BAKIMIOYEHHS! TeMNbMiHTO3iB, MOCIB Kany, CKpu-
HIHr Leniakii, 6ioXiMiYHMI aHani3 KpoBi N ynbTpassykoBe
AOCRimKeHHs BHYTPILLHIX OpraHiB. Y pasi BUSIBMIEHHS Xo4a
6 0QHOrO 3 «TPMBOXHMXY» CUMMTOMIB NaLlieHTa BUKIOYani
3 rpynu JOCTIIKEHHS Ta BUKOHYBamM KOMOHOCKOMito 3 Bio-
MCieto CrM3oBoi 000MOHKI TOBCTOT KULLIKU. B AocnimkeHHs
3anyyanu nauieHTis 6e3 cynyTHbOI naTonorii.

KoHTponbHa rpyna cknaganacs 3 10 30opoBux gitei
Bikom 6-12 pokis (50 % ais4at, 50 % xnonuis).

Y navujeHTiB i AiTen i3 rpynu KOHTPOIIO BU3HAYanu iH-
Aekc macv Tina (IMT), piBeHb TPMBOXHOCTI Ta napameTpu
BPC.

Yei pocnipkeHHs aaicHunmu Ha 6asi KHIM JTOP Jbsie-
cbka obrnacHa AuTaYa kniHivHa nikapHa «OxmaTauTy.
Batbku Hagany nucbMoBy iHGhOPMOBaHy 3rofly Ha y4acTb
Y BOCTIMKEHHI, LLO CXBaneHe KOMICIE0 3 TTaHb ETUKW Hay-
KOBWX A0CHiakeHb J1bBIBCbKOrO HaLioHaNbHOrO MeANYHOTO
yHiBepcuTeTy iMeHi [anuna Manuubkoro (npotokon Ne 7
Big 26.10.2020 p.).

PiBeHb TpuBOrM y AiTeN BU3HAYanM 3a METOAMKOK
CMAS (Children’s Manifest Anxiety Scale, Lwkana siBHOI
TPUBOXHOCTI B AjiTeN). TPUBOXKHICTb, SIKY Ia€ 3MOry BUSIBUTU
CMAS (trait anxiety), He noB’si3aHa 3 NeBHOIO CUTYyaLli€l0
4n NogisiMm (Ha BiBMiHY Bif, PEaKTUBHOI TPUBOXKHOCTI), @ €
[OCTb CTINKM YTBOPEHHSM 0COBMCTOCTi AUTUHW. [epBuH-
HWIA BapiaHT TecTy [11] po3pobneHo Ha OCHOBI LKA SBHOT
TpuBoxHocTi ans gopocnnx MAS (Manifest Anxiety Scale).
MAS, cBoeto yeproto, cTBopeHa J. A. Taylor (1953 p.) y pe-
3ynerari Bigbopy 3i wkan MMPI (The Minnesota Multiphasic
Personality Inventory) nyHkTiB, L0 BignoBiganu KniHivyHm
KpUTEpISM TPUBOXHOTO poanagdy. [ins AuTa4oro BapiaHTa
TecTy obpanu 42 TBepmKeHHs!, ki BianoBiganu TpUBOX-
HOMY po3nagy B AiTel. 3rofom MeToauky MoandikoBaHO
BiZMNOBIAHO 4O 3MIHEHWX KPUTEPITB AiarHOCTUKM Ta, 3Baxato-
4 Ha Te, LLO AiTW CXUIBHI LUYKATU «MPaBUIbHIY, «OaxkaHi»
BiANoBiZi, AOMOBHEHO OAMHAAUSTbMA NyHKTaMu. TecTt
nepeknageHo PisHNMY MOBaMM Ta LUMPOKO BMPOBafKEHO
Y KMiHIYHVX | ICUXOMOMYHMX [OCTIMKEHHSIX 3@ y4acTi AiTen.
KoxHe TBEpMXEHHS ONMTyBamnbHUKA MOXHA OLIHUTK SK
«npaBurbHe» abo «HenpasUbHey, i YuM BinbLua KinbkicTb
MO3WUTUBHWX BiAMOBIAEN, TUM, BiANOBIAHO, BULLWIA PiBEHD
0COBUCTICHOT TPUBOXKHOCTI B AUTUHM.

BapiabenbHicTb puTMy cepLs B1BYanM 3a 4ONOMOroH
enekTpokapgaiorpada BHC-mikpo Ta BignosiaHoro nporpam-
Horo 3abe3nevyeHHs (HelpocodT®, pocilickka henepallist).
Mepen novatkom JOCMImKEHHS NaLieHT NPOXOAMB nepiog,
apanTauii 4o 0TouyHUMX YMOB BNpoaosk 5—10 xB. AuTuHi
Ta 6aTbkam NOSICHIOBaNM NpoLeaypy, akLeHTyBanm yeary
Ha HeoOXiAHOCTi AyXaTy CMOKiHO Ta PIBHOMIPHO, HE POBUTY
rmnOOKNX BAVXIB, HE KaLLNATU, HE 3aKpyUBaTK OYi Mig yac
pocnimkeHns. JocnimkeHHs BPC 3piiicHioBany B ¢hoHO-
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Bill (Nexaun, 5 xB) Npobi B TUXil KiMHaTi 3a TemnepaTypu
20-22 °C. Pe3ynstaTy OLiHI0BanM 3rigHoO 3 Cy4aCHUMM Kap-
JiopuTMornoriyH1MK ctaHgapTamm (posknag dyp’e ans aHa-
nisy RR iHTepBaniB), aHanidyBanu 4acosi Ta cnekTpanbHi
napametpyv BPC [12]. Yacosi napametpu: SDNN (standard
deviation of the NN intervals, mc) — cTaHaapTHe BigXvneHHs
3HayeHb RR-iHTepBaniB, WO XapakTepuaye (yHKLiOHarb-
HWUIA CTaH MexaHi3MiB perynsuii, nokasye cyMapHWiA BNMnB
CYMNATMYHOrO Ta mapacumnaTtuyHoro Bigainis AHC Ha
aKTUBHICTb cuHycoBoro Byana; RMSSD (the square root of
the mean squared differences of successive RR intervals,
MC) — KBapaTHWIA KOPiHb i3 CepeaHbOKBaAPaTUYHMX Pis-
HWLb NocnigoBHUX iHTepBaniB RR, xapaktepuaye nepeaycim
aKTVBHICTb MapacMMnaTM4HOrO BiAZiny HEPBOBOI CUCTEMMY;
pNN50, % (percentage of differences between adjacent
normal RR intervals exceeding 50 milliseconds) — Biacotok
nocnigoBHux RR-iHTepBanis, L0 Bigpi3HAKTLCSA Ha NMOHag,
50 mc, xapakTepu3aye aKTUBHICTb NEPEBaXHO NapacumMna-
TWUYHOTO BiAAINY HepBoBOi cuctemu. KoedilieHT Bapialii
(CV) 3a cpisionoriyHnm 3MIiCTOM He Bifpi3HAETLCS Bif Ce-
penHboro keagpatuyHoro BigxunexHs (SDNN), ane € Hop-
MOBaHIM 32 4aCTOTOK CEPLIEBUX CKOPOYEHb. CrekTparbHi
napametpu: TP (total power, Mc?) — 3aranbHa cnekTpanbHa
notyxHictb (0,01-0,40 ), Wo nokasye cymapHy akTue-
HICTb perynsuiiHuX KOMNOHEHTIB cepueBoro putmy; VLF
(very low frequency, MC?) — my»e HU3bKO4YACTOTHI KONMBAHHS
(0,01-0,04 Tu), siKi BKMIOYAKOTH AKTUBHICTb HEApPOrymo-
panbHOro KOMNoHeHTa perynsuii Ta uepebparnbHi epro-
TponHi BnnmeK; LF (low frequency, Mc?) — HU3bko4YacTOTHI
konmeaHHs (0,04-0,15 Tu), xapakTepusytoTb nepegycim
CYMNATUYHY aKTUBHICTb, arne NEBHOK MIpPOK 3anexatb
Big akTMBHOCTI NnapacumnatuyHoro Biaainy AHC; HF (high
frequency, mMc?) — BucokoyacToTHi konmearHs (0,15-0,40
4), XapakTepmsyloTb BaryCHWU KOMMOHEHT perynsuii
cepLeBoro putmy (napacumnatuyHuii Bigain AHC); LF/HF
(aBTOHOMHMIA 6anaHc) — BiAHOLWEHHS HU3bKOYACTOTHUX
Ta BWCOKOYACTOTHUX KOMMOHEHTIB CMeKTpa, XapakTtepu-
3ye 6anaHc MiX CUMMaTUYHUMK Ta napacuMnaTUyHUMU
BNMMBaMW Ha PUTM CepLs, OLIIHIOKTb 3a CMiBBIAHOLIEHHSAM
Bi[JICOTKOBMX BHECKIB HA3BaHMX YaCTOTHWUX KOMMOHEHTIB; TP
(100 %) = (VLF + LF + HF). LF norm Bignosigae noTyxHocTi
cnektpa Ha vactoti 0,05-0,15 'y, BMpaxeHa B HOpMa-
Ni30BaHNX OQMHULSAX, L0 PO3PaxoByKTh 3a hOPMYNOK
LF n.u.=LF /(TP - VLF) x 100 %, Aae VLF — noTyxHicTb
cnekTpa Ha yactoti MeHwe Hix 0,05 My. HFnorm Bignosigae
MOTY)XHOCTI crekTpa Ha YacToTi 0,15-0,40 Iy, BupaxeHoi
B HOpMari3oBaHWX OQUHWLSAX, LLIO PO3paxoByHTh 3a dop-
mynoto: HF n. u. = HF / (TP — VLF) x 100 %.

OpnepxaHi [iaHi CTaTUCTUYHO onpaLoBanu 3a fomno-
Moroto nporpamHoro 3abe3neyeHHs Microsoft Excel 2016 i
GraphPad Prism 5, BukopucTaBLLM 3aranbHOMPUIAHATI Me-
TOAM MaTeMaTnyHoi cTaTncTUkK. KinbkicHi 3MiHHI HaBeaeHo
K CepeaHe 3HaYEHHS Ta CTaHAAPTHE BiAXWUNEHHS, @ TAKOX
AK MefiaHa, 25 i 75 npoueHTuni. AKicHi 3MiHHI HaBegeHo
3a AONOMOTOK BiACOTKIB. HopmanbHIiCTb po3noginy amiH-
HWX (iHBEKC Macw Tina, piBeHb TPUBOXHOCTI) BU3HAYanu
3a Tectom Lllanipo-Binka. KopensauinHnit 38’830k Mix
napametpamut BPC i piBHEM TPUBOXHOCTI BCTAHOBMIW 3a
[0MOMOrok kopensuinHoro koedivieHta paHry Cnipme-
Ha, SIKMA 3aCTOCOBYIOTb A1 aHani3y HemapameTpU4HOI
3anexHocTi Mix ABomMa 3MiHHUMK. [ns napameTpuyHux
3MiHHVX BIpOTiAHICTb Pi3HNLI MiX CepeaHiMy BENMYMHaMm

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

Tabnuus 1. XapaktepucTuka 06CTEXEHUX NaLieHTiB i3 CUHAPOMOM NoApasHeHoro

kuwwkiBHMKa (Mean £ SD)

Moka3Huku, OAMHULI BUMIpIOBaHHSA 3aranbHa rpyna KoHTponbHa rpyna
(n=22) (n=10)

Xnonui, n (%) 11(50 %)
[Hieyara, n (%) 11 (50 %)
Bik, poku 85+21
IHaekc macu Tina, Kr/m? 16,1+1,9
KniHiuHwin BapiaHT CIK, n (%)
3 nepeBaxaHHsM 3akpeniB 8 (36,4 %)
3 nepeBaxaHHsM NPOHOCIB 5(22,7 %)
YepryBaHHsM 3aKkpeniB i IPOHOCIB 9 (40,9 %)
CepepHst TpuBanictb CIIK, pokn 27+11
[le6toT 3axBopoBaHHs, n (%)
Crpec 7 (31,82 %)
Micns knwkoBoi iHekwiT 6 (27,27 %)
Micns aHTuBioTukoTepanii 5(22,73 %)
lMpnunHa He BCTaHOBNEHa 4 (18,18 %)

5 (50 %)
5 (50 %)
9419
183+2,2

y BUbipKax Bu3Ha4anu 3a JOMOMOIOK MapaMeTpU4HOro
TecTy CTblogeHTa. 3HaueHHs p < 0,05 BBaxanwu cratuc-
TUYHO 3HAYYLLMM.

Pe3yabTati

OCHOBHi XapaKTepuUCTUKM Tpynu nauieHTiB HaBedeHi B
mabnuui 1. CepeaHs Tpueanictb giarHoctoBaHoro CIK
craHoBuna 2,7 £ 1,1 poku. OLjHIOKYM aHaMHES, BUSIBUNM:
¢haktopom aebroty po3nagy B 7 (31,8 %) nauienTis 6yB
cTpec, y 6 (27,3 %) — kuwkoBa iHekuis, y 5 (22,7 %) — npu-
3HayeHHs aHTbakTepianbHoi Tepanii; y 4 (18,18 %) aiten
YMHHWK MpoBOKaLii He BW3Hauumu. epeHeceHuin cTpec
6aTbki 30ebinbLUIOoro NoB’s3yBany 3 npobnemMamm B LLKOTI,
KOHdpnikTamu 3 ofHOMITKaMu Ta Negaroramu, TpyAHoOLLAMU
B CiM'i, coLlianbHO-eKOHOMIYHUMM MUTaHHSIMU.

Y BCiX NaLjieHTIB BU3HA4MMV NiABULLEHWI PiBEHb 0COOK-
CTICHOI TPMBOXHOCTI (22,77 + 5,69 6ana 3a wkanoto CMAS,
Y KOHTpOMbHI rpyni — 13,24 + 4,29 6ana). Lle ninTBepmxye
POfb NCUXOEMOLINHUX (haKTOPIB Y NaToreHesi BUHUKHEHHS
ClMK'y mitei (puc. 1). Mpu ubomy B AiTen, 6aTbku skux nig
yac 360py aHamMHe3y He BKasyBanu YW HaBiTb 3anepeudy-
Banu BMB CTPECY, TaKOX BUSIBUIM iCTOTHO MiABULLEHY
TPUBOXHICTb.

30 *kk
<4
S 20
(2]
%)
<
=
o
10
0
IBS Control

Puc. 1. PiBeHb 0COBMCTICHOI TPUBOXHOCTI B AiTEN i3 CUHAPOMOM
noppasHeHoro kuwwkisHika (CIK) Ta B KOHTPONbHIN rpyni.

CMAS score: LKkana SBHOI TPUBOXHOCTi NS AiTeit; IBS: rpyna xBopux
i3 CIK; Control: rpyna ymoBHO 3n0poBuX AiTeit; ***: p < 0,0001.
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Tabnuus 2. Mpodinb napameTpis BapiabenbHOCTI pUTMY cepLisi B COKOI B AiTEN i3 CUHAPOMOM NOAPA3HEHOTO KULLKIBHUKA Ta B rpyni KOHTPOIIO
(mepiaHa, 25 i 75 npoueHTnni)

Moz s wviposan (onmponsra ryna |

HR, bpm
SDNN, ms
RMSSD, ms
pNN50, %
CV, %

TP, ms?
VLF, ms?
LF, ms?
HF, ms?
LF/HF

LF norm
HF norm

85 (79; 91) 77 (75, 82)
54 (40; 73) 75 (60; 86)
53 (34; 84) 74 (59; 89)
29 (11; 52) 39 (27; 47)
7.9(58:99) 9.4(7.9:10,8)

2320 (1128; 5413)
575,5 (423; 763)
844 (351; 1425)
1005 (388; 1896)
0,83 (0,45; 1,31)
42,7 (30,5; 57,2)
57,3 (46,6; 69,5)

5107 (3333; 7333)

978 (754; 1244)

1800 (1184; 2650)
2101 (1357; 3432)
0,85 (0,64; 0,92)
46,1 (39,2; 47,9)
53,9 (52,1; 60,7)

0,125
0,040
0,150
0,335
0,128
0,037
0,015
0,012
0,165
0,706
0,755
0,765

HR: yacToTa cepueBux CKOpOUeHb, ya./XB.

Tabnuus 3. KoediuieHT kopensuii CnipmeHa Mixk piBHEM TPUBOXHOCTi Ta NOKa3HMKaMn BapiabenbHOCTi puTMy cepus B AiTel i3 CUHAPOMOM
NoAPa3HEHOTO KWLLKIBHWKA Ta B KOHTPONI

Moka3HMKM, OAVHWLI BUMipIOBaHHS

HR, bpm
SDNN, ms
RMSSD, ms
pNN50, %
CV, %

TP, ms?
VLF, ms?
LF, ms?

HF, ms?
LF/HF

-0,500 0,010
+0,550 0,008
+0,405 0,060
+0,283 0,201
+0,496 0,018
+0,522 0,010
+0,634 0,010
+0,554 0,007
+0,426 0,004
+0,178 0,426

Kowponsya rpyna
KoediuieHT kopensuii Cnipmena (r) _ KoediuieHT kopensuii Cnipmena (r) _

-0,449 0,191
+0,308 0,387
+0,312 0,387
+0,326 0,349
+0,209 0,560
+0,252 0,470
+0,295 0,407
+0,123 0,733
+0,277 0427
0,332 0,348

HR: yacToTa cepLeBKX CKOPOYeHb, Ya./XB.
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[Ins aeTanbHiLLIoro BUBYEHHS pOMi CTPECOBUX YUHHUKIB
i hopmyBaHHs aganTaLiiHoi peakwii opraHiaMy y BUHWK-
HeHHi CTMK gocnigkyeanu BapiabenbHICTb puTMy cepus.

AHani3 yacoBux i cnekTpanbHux napametpis BPC
HaBefeHo B mabnuui 2.

MauieHTn i3 CIK (ocHoBHa rpyna) Ta yMOBHO 3,0POBI
AiTV (rpyna KOHTPOITio) Manu [OBOMI LWMPOKUIA fiana3oH
MOKa3HWKIB 3aranbHoi CriekTpanbHoi noTyxHocTi (TP) —Big
1003 mc? fo 7994 mc? Ta Big 3018 mc? oo 9595 mc? Biano-
BiAHO. BTim, 3@ 3HaYeHHsMU MegiaHu, 25 i 75 nepueHTunis
(mabn. 2) BUAHO, HacKiNbKK BiAPI3HAOTLCS CEKTParbHi I
yacosi napameTpu BPC B OCHOBHIl | KOHTPOMbHIl rpynax.
Jitv i3 CIMK manu ictotHo Hmkyy BPC (TP y 2,2 pasa
MEHLLE, HiX Y rpyni KOHTPOMH 3a 3HAYEHHAMM MefiaHm) i,
K HaCnigoK, HWXYi MOKA3HWKM BCIX CEKTPanbHUX KOMMO-
HeHTIB. L|i pesynbTaty 36iratoTbes 3 AaHMMM ¢haxoBoi fiTe-
paTypu LWoao nauieHTiB wiei Bikosoi rpynu [13—15]. AHani3
BHYTPILLHBOI CTPYKTYpU CMeKTpa noka3as [AO0BOMi BUCOKUI
piBEHb HEMporyMoparnbHux Bnneis (25,8 % VLF-konvsaHb)
BHaCNiAOK HEAOCTaTHLOI aKTUBHOCTI cUMNaTU4HoI (28,6 %
LF-konveaHb) Ta napacumnatuyHoi (39,2 % HF-konveab)
naHok AHC. JocnimkeHHs YacoBux napametpis BPC nig-
TBEPMAKYIOTb [JaHi CNEeKTPanbHOro aHanisy cepLeBoro puT-
My. Y KOHTPOSbHIW rpyni 3arasibHa cnekTpanbHa NoTyXHICTb
CepLieBoro puTMy (3a nokasHukom TP) maibke BABIYi BULLA,
a omke BuwmMK Bynu BCi cniekTpanbHi komnoHeHTn BPC
(VLF, LF, HF). BHyTpiwHs cTpykTypa cnekTpa (% posnogin)
CYTTEBO KpaLLa: HUKYa aKTUBHICTb HEMporymopanbHUX

BnnmgiB (VLF), 6inblwa yactka cumnatnyHux (LF) i napa-
cumnatnynnx (HF) komnoHeHTiB. Buiwa BapiabenbHicTb
Ta edpeKTUBHILLA CTPYKTypa CreKkTpa B KOHTPOMbHIN rpymi
cchopMoBaHa BHACTIAOK HUKYMX 3HAYEHb HacTOTu cepLie-
Boro putmy (YCC) i CyTTEBO BULLOI @KTUBHOCTi ABOX JTAHOK
aBTOHOMHOI HEpPBOBOI CUCTEMM. PesyrnsTaty, Lo oTpuMani
B rPyni KOHTPOIIO, NiATBEPAXYHOTh, LU0 Hk4a YCC acoui-
I0ETBCS 3 BULLIOK BapiabenbHICTIO pUTMy CepList Ta BULLUM
CTyNeHeM 3anyyeHHst aBTOHOMHWX BrnueiB [16—18].

OcobucTicHa TPUBOXHICTb CYTTEBO BMIMBAE Ha Ncu-
XOEMOLLIHWI CTaH, AeTepMiHYo4M piBEHb CTPECOCTINKOCTI
opraHiamy, siky MoXHa oLiHUTY 3a gonomoroto BPC. Tomy
Ba)XNMBO NPOCTEXWTW B3AEMO3B'A30K ii napameTpiB i piBHSA
TPMBOXHOCTI, LLIO BU3HAYeHa 3a gornomoroto wkanu CMAS.
CnpsiMoBaHICTb i cuy 3B'A3KiB OLiHIOBAN 3a JOMOMOTOH0
koedbiLieHTa paHroBoi kopensuiji CnipmeHa. BctaHosum,
Lo B aiteit i3 CIK yacosi Ta cnekTpanbHi napameTpu BPC
Manv npsmy 3anexHicTb cepeaHboi CUmM 3 piBHEM 0cobu-
CTiCHOI TPMBOXHOCTI (mabn. 3, puc. 2).

BusiBunv 3BOpOTHIA 3B°30K MiX 4acTOTOO CepLeBMX
CKOPOYEHD i PIBHEM TPUBOXHOCTI, LLIO € KOHTPABEPCIHUM,
3BaXato4u Ha MO3UTUBHUI XapaKkTep YCiX iHLLMX KopensLin.
CwnbHiWwi KopensuiiHi 3anexHOCTi B CTPYKTYpi cnekTpa
sussunmn ansa VLF, LF, Hix gns HF, wo Bkasye Ha BuLwmi
CTYNiHb 3anyyeHHs HEPOryMopanbHUX i CUMNATUYHUX
BM/MBIB Y BUHUKHEHHI TPUBOXHOCTI. B3aeMHa 3anexHicTb
MiX piBHEM OCOBMCTICHOI TPUBOXHOCTI i NapameTpamm
BPC, Bn3HadeHa y rpyni BONOHTEPIB, Mana iHWuii xapak-
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Puc. 2. Toukoa ajarpama B3aemo3B's3kiB (koedpiLlieHT kopensuii paHry Cnipmena) Mix geskumu yacosumn (SDNN, RMSSD), cnektpansHiumm napameTpamu BPC (TP, VLF, LF, HF)
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Ta piBHEM TPMBOXHOCTI, L0 OLiHeHa 3a Lwkanot CMAS (sBHoi TpuBoXHOCTi) B AiTel i3 CIIK.

Tep: nNpsMa CcnpsiMOBaHIiCTb Kopensuin 3bepiranacb, ane
3B'3kM Manu cnabky cvny (r < 0,3) Ta Bynu HeBiporigHMMK
(mabn. 3, puc. 2).

06roBopeHHsA

HesBaxatoun Ha Yumany KinbKiCTb HayKOBUX AOCTIDKEHD,
Lo 3ifiCHEHi 3a y4acTio | Jopocnu, i Aite, natodisio-
NOriYyHi MexaHi3Mu BUHWKHeHHS1 CTK 3anuwaroTbest He
[0 KiHusa 3posyminumu [1,3]. [loBeaeHO BaXnuBy posib
XPOHIYHOrO CTPecy Ta NCUXONOriYHUX ocobnmBocTel (Tpu-
BOXHOCTI, Aenpecii, comatn3aallii ToLo) Ta aBTOHOMHOI
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AMCAYHKLIT, ane YiTki MexaHi3amMu iXHbOi CUHeprii Ta Komn-
NEKCHOro BnnuBy NoTpebytoTb NOMMMUBNEHOTO BUBYEHHS.
Lle 3ymoBntoe HeOOXigHICTb ONpaLtoBaHHS BignoBIgHNUX
iHCTPYMEHTIB HayKOBO-MPAKTUYHOTO JOCHiMKEHHS. HuHi
BPC BMKOPUCTOBYIOTb He NULIE ANS OLIHIOBAHHS CTaHy
AHC Ta aBTOHOMHOrO GanaHcy, ane W Ansi BU3HAYEHHS!
MoTeHLiamy CTPeCOCTIKOCTI (aganTauiiHoro), wo dopmy-
€TbCA Ha OCHOBI (DYHKLIIOHANBHO-MeTabomMIYHOro pesepBy
opraHismy [17-21]. BuLLi 3Ha4eHHs YacoBwX i cnekTpanbHUX
napametpis BPC acouijtoioTbCst 3 BUALMM aganTauiiHum
MnoTeHLUjianoMm, Wo HeobXiaHWiA Ans MigTPUMKKA gi3n4HOro
Ta NCMXOEMOLLIIHOrO 300POB'S.

/
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HRV (spectral analysis), patient with IBS

Baseline

TP, ms2—1215
VLF, % — 16
LF, % — 26
HF, % — 58
LF/HF —0.45

Amplitude (ms2/Hz*1000)
Amplitude (ms2/Hz*1000)

0.2

025 . . 0.4
Frequency (Hz)

Puc. 3. Mpuknagu pesynetatis BPC (cnekTpanbHuit aHanis) y rpyni 4OCHILKEHHS Ta KOHTPONI.

HRV (spectral analysis), volunteer

Baseline

TP, ms2— 4685
VLF, % — 21

LF, % — 37

HF, % — 42
LF/HF —0.88

02 0.25
Frequency (Hz)

TP: 3ararbHa cnekTpanbHa noTyxHictb, Mc?, TP (100 %) = VLF + LF + HF; VLF: gyxe Hu3bkoyacToTHi kormeaHHsi (0,01-0,04 'y); LF: Hu3bkodacToTHi konmeaHHs (0,04-0,15 I'u);
HF: BicokovacToTHi kormeaHHst (0,15-0,40 I'u); LF/HF: aBTOHOMHMIt GanaHc; enincoiioM BigsHayeHa AinsHka peLmnpoKHUX B3aEMOLIN MiX CUMNaTUYHUMM Ta napacuMnaTuyHUMmn

srnveamu (0,15 I'y).

Anxiety

CRF
HPA- ACTH
axis Cortisol
Gut-brain axis ANS

LA |

VLF
LF
HF
LF/HF

HRV

Adrenaline
Acetylcholine

Heart rate adjusted

Serotonin and others catecholamines, GABA, acetylcholine, regulatory peptides

Puc. 4. BPC sk inavkaTop nopyLLeHb HeliporymopanbHoi perynsiii oci «kuLkisHuk — LIHC» Ta apganTaviitHoro noteHuiany opratiamy gitedt is CIK.

Anxiety: TpuBoXHicTb; HPA-axis: rinoranamo-rinodisapHo-agpeHanosa Bicb; CRF: kOpTUKOTPOMHWIA puniauHr-daktop; ACTH: anpeHOKOpTUKOTPONHMIA TopMoH; gut-brain axis: Bicb

«kukiBHK — LIHC»; ANS: aBTOHOMHa HepBoBa cuctema; HRV: BapiabenbHICTb putmy cepus.

3HayHe nowwmpeHHs CMK'y fopocnux i Aiten B 0CTaHHE
LECATUNITTSA CNIPUYYHIAIO NOSIBY HAyKOBMX NpaLb, A€ BUBYa-
TV B3aEMO3B'AA3KM MK NCMX0eMoLiiHim auctpecomi BPCy
xBopux Ha CIK. Y pocnimkeHHi, Wwo 3giicHeHe A. Fournier
et al. y popocnux nauienTis i3 CI1K, BusiBunm nigsuLLeHHs
YCC, pedhiunT napacMnaTUyHOI aKTUBHOCTI Ta CyTTEBO
BULLWIA piBEHb OCOBMCTICHOI TPUBOXHOCTI MOPIBHAHO 3
koHTponem [22]. LLle MeHLLe BMBYEHO Lie acnekT y AiTed.
Chelimsky G. et al. BusBUnu 3HwkeHy KapaioBaranbHy
moaynsuito (3a pesynbratamu OLiHIOBaHHS abCOMKTHYX
3HayeHb LF- Ta HF- amnnityg y cTpykTypi cnektpa Ta
aBTOHOMHOro BanaHcy) B nignitkis i3 CIK sikom 11-21 pik

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

MOpiBHAHO 3 KOHTponeM [23]. PenpeseHTaTBHUM € Jochi-
keHHs M. Jarett et al., ge oujintoBanu napametpy BPC i
MOKa3HWKW NCUXOMOrYHOro AuUCTpecy B Aiten Bikom 7-10
POKiB. Y HUX BUSIBUNM NiABMLLEHWIA piBeHb 0COBKCTICHOT
TPWBOXHOCTI, Aenpecii Ta comaTuaaLlii, 0cobnmeo B fiB4ar.
Ane napametpy BPC BiporigHo He Biapi3HANUCh Bif KOHT-
ponto, NonepeaHb0 BUSIBNIEHO NULLIE HEraTUBHY KOPENsLjko
MiX napacumnaTYyHOK aKTUBHICTIO Ta MOKasHUKaMM Ncu-
XOMOriYHOro AUCTpecy B Aisyat [24].

AHani3 BigoMocCTel HayKoBOI niTepaTypu nokasas,
Lo aBTOpY 30eBiNbLLOr0 30CepeKyBanmcs Ha poni cuM-
natuyHoro (LF), napacumnatunyHoro (HF) KOMMOHeHTiB
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Ta aBToHOoMHoro 6anancy (LF/HF). JocnigHnku vacTto He
BpaxoByBanu VLF-KOMMNOHEHT y CTPYKTYpi CrekTpa, Lo
nokasye nepegycim rinotanamo-rinogizapHo-agpeHoKop-
TukoTponHy (IAK) Bick perynsuii. Ha Hawwy gymky, aHanis
YCiX KOMMOHEHTIB CMEKTpa, HaBiTb B YyMOBaX KOPOTKUX
5-XBUMWMHHMX 3anuCiB, MOXe HagaTh AeTanbHilly iHdop-
MaLito Npo PYHKLiOHAMbHWIA CTaH OCi «KULLKIBHUK — LIHC»
(qut « brain axis).

Y nauienri i3 CIMK My Bu3Haumnm suwy YCC, a omxe
cyTTeBE (B 2,2 pasa) 3HWKEHHS 3ararbHOi CnekTpanbHol
notyxHocTi (TP) BPC nopiBHSHO 3 KOHTponeMm; Li AaHi
nigTBepmkeHi B poboTax iHLLIMX AoCTiaHVKIB [22—24]. AHani3
BHYTPILUHBOI CTPYKTYPW CMEKTPa BUSIBUB 3HKEHHS BCIX
YaCTOTHWX KOMMOHEHT, ane HanbinbLe — ans LF-konvsaHb
(akTveHicTb cumnatuyHoi AHC). Lli nani ocobnuso Bax-
VB, 3BaXal04u Ha Te, LLO LiTAM Takoro BiKy MpuTamaHHa
30e0inbloro cMuMmnaTukoToHis. BignosigHo, BusBneHa
HEOCTaTHICTb CUMNATUYHOI aKTUBHOCTI 3HIKYE MOTEH-
Lian CTPecocTiNKOCTi opraHiamy, Lo MOXe noripLlysaTy
kninivHwi nepebir CMNK y giten. Y daxosin nirepatypi
30e6inbLUIOro aKUEHTYTb Ha AediuunTi napacMnaTnyHol
nakw perynauii (HF-konueaHb).

Ha Hawwy aymKy, TaKy BiAMIHHICTb OAEpXKaHUX JaHUX
MOXHa NOSICHUTY 0COBNMBOCTSMY MIAXOMY 4O CnEKTpasb-
Horo aHanidy BPC. AHani3 VLF-konveaHb, WO BKKOYMIM
B JOCRIIKEHHS, AaB 3MOry [eTanbHille OLHATK YacTKy
KOXHOrO KOMMOHeHTa crekTpa B CyMapHil perynauii,
BKITIOYAOuN LiHTpanbHi rymoparbHi 1 aBTOHOMHI Mexa-
Hi3MU AN BU3HAYeHHS eheKTUBHOCTI QOyHKLIOHYBaHHS
oci «kuLLKiBHUK — LIHC». MokasHuk aBTOHOMHOro 6anaHcy
(LF/HF) B nauienTis i3 CIK 3ae6inbLuoro He BigpisHAETbCA
Bifl KOHTPOIIO, TOMY aHani3 abContTHUX 3HAYeHb YCiX
YaCTOTHUX KOMMOHEHTIB CNeKTpa Aae 3Mory feTanbHille
OLiHMTM edbekTUBHICTbL (hyHKUioHanbHoro ctaHy AHC. Ha
puc. 3 HaBeOEHO He NuLLEe Pi3HULIKD abCONKTHIX 3HaYeHb
napametpie BPC y naujienTa i3 CI1Ki BonoHTepa, ane 1 ip-
MiHHY «KapTWUHY» amMnmiTyz KOXHOrO KOMMOHEHTa CriekTpa
B Aiana3oHi CBOiX YacToT. Penpe3eHTaTMBHOIO € AinsiHKa B
dianasoHi 0,15 ', Lo BiANOBIZAE 3a peLynpPOKHi B3aeMogii
MK CUMNaTUYHAMM Ta NapackMnaTUYHUMKM BNAMBaMM.

£K nokasaHo Ha crnekTporpami XBoporo, Us AinsHka
Ma€e acUMETPUYHUI HU3bKOAMMMITYOHWUA XapakTep, a y
BOMOHTEPA KONMBAHHS BUCOKOAMMIITYAHI, FAPMOHINHILLI.
Lle cTocyeTbest i pyHKUioHanbHOI akTuBHOCTI AHC, i
€(heKTUBHOCTI (PYHKLIOHaNbHO-MeTabonivHOro pesepsy, LLO
3anyyaeTbes Y BiANoBiab Ha Ajlo CTPECOopIB Pi3HOro I'eHesy,
B TOMY YMCAi NCUXOMOTIYHMX.

OcobucTicHa TPUBOXHICTb, WO AETEPMIHYETLCS re-
HETUYHOK CXWUIBHICTIO Ta HabyTUMW YMHHUKAMK, SIK-OT
BM/IMBOM XPOHIYHOIO CTPeCy, 3arnyyeHa B NaTOreHETUYHi
mexaHisamu BUHMKkHeHHs CTIK i Moxe npu3BoanTh 4o 3HK-
xeHHst BPC [8,25,26]. Tomy oLjiHMAM 3B'A30K MiX piBHEM
TPUBOXHOCTi Ta YaCOBUMW, CMEKTPanbHUMU NapameTpamiu
BPC y nauieHTiB. Y haxosiit nitepatypi € 4OCTaTHbO A0-
cnimkeHb, Ae BuBdanu BPC i ncuxoemouiiiHi ocobnmsocTi
nauieHTiB i3 dyHKLIOHaNbHUMK racTpOiHTECTUHANBHUMM
posnagamun (®rIP), ane aHani3 ixHix 38’aA3kiB 3giACHUNMN
NVLLIE B NOOAMHOKMX poboTax [22,24]. ba binbLue, BUB4aoTL
30e6inbLLIOro KopensLiHi 38'A3kM MK NOKa3HUKamm ncu-
XOMOriYHOro ANCTPECY Ta BUCOKOYACTOTHUM KOMIMOHEHTOM
cnektpa (HF), He Gepyun [0 yBaru iHLWi cnekTpanbHi Ta
yacosi napametpy BPC.
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BusiBunocs, Lo ocobucTicHa TPMBOXHICTb KOPENIOE 3
ycima nokasHukamu BPC, Lo BuB4any. 38's3ku, Lo BCTa-
HoBwmu B aiten i3 CIK, € npsamumu, cepenHboi cunu, a B
KOHTPOIbHIN rpyni kopensuii 3aebinbLuoro cnabLi, Hepo-
CTOBIpHi (puc. 2, mabn. 3). O4eBMAHO, LLIO TakKi BigMIHHOCTI
XapaKTepy KopensLifH1X 3B’13KiB MOXKHa MOSICHATY PIHUMU
apanTauiiHIMM MOXITMBOCTSAIMW | CTAHOM PETyNSTOPHUX
MEXaHi3MIB y XBOPUX | 300POBUX AiTEN.

YCC, wwo dakTnyHo € NigrpyHTsM Ans opmyBaHHS
BPC, HeraTvBHO KOpENHOE 3 piBHEM TPUBOXHOCTI; Ha HaLLy
AYMKY, Lie MOXe CBIg4MTW Npo 3HxeHHs BPC i TeHaeHUio
[0 Hu3bkoBapiabenbHoi BaroToHii. OctaHHs1, 0cobnueo B
AiTel, OpraHiam SiKMX XapakTepuayeTbes He3pinicTio Heil-
poryMopasnbHUX PerynsiTopHAX MexaHismis, Moxe 6yTu
(hakTOpOM PU3NKY BUHWMKHEHHS! aBTOHOMHOI AMCCHYHLT, a
OTXKe NOopyLUEHb B3aEMOZT MiX KuLLKiBHVKOM i LIHC.

[ns edekTMBHOI BiANOBIAI OpraHiaMy Ha NoapasHuK
6yab-gKOro reHesy ONTMMAIBbHOK € BUCOKA aKTWBHICTb
AHC, ane 3i 36epexeHHsM GanaHcy Ta peuunpoKHUX
B3aEMOAIN MiX ABOMA il NaHKaMM — CUMNATUYHOK Ta
napacumnaT4Ho. Takuin yHKUIOHaNbHUIA CTaH Xapak-
TepuayeTbes Bucokoto BPC (aucnepcis cepuesoro putmy
BHACMIJOK CYHYCOBOI AuXanbHoi apuTtMmii) i 3abeanedye
edekTuBHY cTpecocTilkiCTb opraHismy [18,19,21]. Came
MOPYLUEHHSs! aAanTaLinHOro NOTEHLiany — HECMPUATINBUIA
¢hoH Ans BUHUKHEHHS), nporpecyBaHHs ClK i nipBuLeHHs
PiBHS OCOBUCTICHOT TPUBOXHOCTI (puc. 4).

Omxe, BUHWKaE «3aMKHEHE komo» (circuluc vitiosus)
MopyLUEHb PerynsaTopHUX B3aEMOLI Ha OCi «KULLIKIBHUK —
LIHC». TepaneBTuyHi BTpy4aHHs, CpsiMOBaHi Ha KOpeKLito
BUABNEHMX MaTOreHETUYHNX MexXaHiamiB, HeoOXiaHi Ans
YOOCKOHANEHHs YnHHIUX cxeM nikyBaHHs ClIK y aited.

BucHoBKH

1. BusiBunu ictotHe 3HmxenHs BPC y gitei i3 CIK
MOPIBHSIHO 3 MOKA3HWKOM Py KOHTPOIHO, LLIO aCOLIOETHCA
3 HeOCTaTHIM aganTalinHAM NOTEHLianoM, K1 Bigirpae
MeBHy ponb Y BUHUKHEHHI Ta nporpecysanHi TP,

2. BusHaumnu HeeeKTMBHUI pO3noain napameTpis y
BHYTPILLHIN CTPYKTYpi CNeKTpa CepLeBoro puTMy 3 TeHAEH-
uieto 8o aediumty LF-konvBaHb (CMNaTUYHOT aKTUBHOCTI)
Lnsixom nigeuLeHHst HF-konmBeaHb (napacumnaTuyHoi ak-
TMBHOCTI) Ta VLF-konuBaHb (HeporymopansHiX BhmeiB).

3. BcTaHOBMIM NiBUMLLEHNIA piBeHb 0COBUCTICHOT
TPUBOXHOCTI, LU0 € hakTopoM puanky BuHUKHeHHs CIK, a
TaKOX BMIIMBAE Ha MOro KniHiYHWiA nepebir, CyTTEBO nocna-
6rtoroumM aganTaLliiHi MOXMMBOCTI OpraHiamy.

4. KopensuiiHnin aHani3 Mix piBHEM TPUBOXHOCTI Ta
Bcima napameTpamu BPC BrsiBMB npsimi 3B's13kM CepenHbOoi
cunu, Bnnabki 3a 3HAYEHHSIMK, L0 MOXe BKasyBaTW Ha
mobinisauinHy thady aganTauiiHoi peakuii.

5. BPC — eheKTVBHMIA IHCTPYMEHT NS OLiHI0BaHHS
(PYHKLIIOHANBHOTO CTaHy HEMPOryMoparibHUX PErynsTopHUX
CUCTEM i BUSIBIIEHHSI IXHIX paHHIX MOPYLIEHb, AA€ 3MOry
oTpUMaTV AeTanbHilly iHpopMaLito Npo naToreHeTUYHi
mexaHi3mm BuHWKHeHHs CIK i ioro B3aeMo3B’s30k i3 neu-
XOEMOLIHAM OUCTPECOM Y AiTeN.

MepcnekTMBM noganblunx AocnigxeHb. Bukopu-
CTaHHS METOAMKM OuiHoBaHHsA BPC nae 3mory BusHauntvt
yHKuioHanbHUI ctad AHC i noTeHwian cTpecocTilikocTi,
L0 BaXNMBO ANS BNPOBAMLKEHHS iHAMBIAYaniaoBaHOro
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nigxogy BignosigHo go GioncuxocouiansHoi Moaeni OriP.
HacTynHi gocnigxeHHs Kopensuin M nokazHukamu
MCUXONOrYHOro AnCTpecy Ta napametpamu BPC aaayTb
3MOry NornnMBUTI PO3yMiHHSA NaToqi3ionoriYHNX MexaHiamiB
BuHUkHeHHst CIK. Kopekuisi ncuxoemouinHoro cratycy
Ta MiABWLLEHHS NOTEHLiany CTPecOCTINKOCTi — HeobXiaHi
TepaneBTWUYHi Ljini Ans NPONOHryBaHHS 6e3CMMMNTOMHOMO
nepiogy Ta NOMINLWeEHHS SKOCTi XuTTs B Aiten i3 ClK.
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Aim. To substantiate the expediency of the immunocorrective therapy use in combined treatment by studying the effectiveness of
the immunomodulator azoximer bromide aimed at correcting the immunological changes in children with new tuberculosis (TB) cases.

Materials and methods. The study on the effectiveness of immunocorrective therapy in the complex treatment of children with new TB
cases was conducted at the beginning of antimycobacterial therapy (AMBT) and at the end of the maintenance phase (MF) of AMBT. For
this purpose, 51 children with new TB cases and immunologic changes were included in the study and divided into 2 groups: 26 children
received immunomodulator azoximer bromide in the combined therapy on the background of AMBT (main group) and 25 children were
assigned to receive only AMBT (control group). The groups were identical in age, sex, prescribed AMBT regimens, and severity of the specific
process. The children from the main group along with the standard AMBT additionally used azoximer bromide (immunomodulator) to
correct immunological changes: for children under 10 years of age — 6 mg twice a day, for children over 10 years — 12 mg twice a day;
the treatment course — 14 days. The study results were processed on a personal computer using the statistical package of the licensed
program Statistica, version 13 (Copyright 1984-2018 TIBCO Software Inc. All rights reserved, License No. JPZ8041382130ARCN10-J).

Results. Given the results obtained, the use of immunomodulator azoximer bromide in the complex treatment for children with new TB
cases, alongside normalization of all cytokine profile indicators and the balance in the regulatory system of pro- and anti-inflammatory
cytokines, helped to achieve by the end of treatment: a shorter average time to culture conversion by 0.9 (1.5 (1.0; 2.0) months against 2.4
(2.0; 3.0) months; P < 0.01), positive radiological dynamics of 77 % (x? = 5.79; P < 0.01), reduced time of destruction healing by 2.1 (1.7
(1.0; 2.0) months against 3.8 (3.0; 4.0) months, P < 0.02), shorter average time of the basic AMBT course by 1.5 (6.2 (5.6; 6.8) months
against 7.7 (6.0; 9.3) months; P < 0.01). Combined treatment tolerability was satisfactory in all 100 % of cases.

Conclusions. Immunomodulator azoximer bromide as a part of the combined therapy for children with new TB cases can not only
restore the body immune reactivity, but also reduce the specific process activity on the background of AMBT, shorten the average time
to culture conversion by 0.9 months and destruction healing by 2.1 months, reduce the average duration of the main AMBT course by
1.5 months. In addition, this approach to therapy helps to conduct standard AMBT without changing the treatment regimen.

AouiAbHiCTb 3aCcTOCYBaHHA iIMYHOKOPUIyBaAbHOI Tepanii
B KOMNAEKCHOMY AiKyBaHHi AiTe i3 HOBUMU BUNAaAKaMU 3aXBOPHOBaHHA Ha TY6epKyAbO3

0. B. MupoHuyk, O. M. PasHaTtoBCbka

MeTa po60oTy — 06r'pyHTYBaTI AOLINBHICTb 3aCTOCYBAHHS IMYHOKOPUIyBanbHOI Tepanii B KOMMNEKCHOMY MiKyBaHHi LLMISIXOM BUBYEHHS
eheKTUBHOCTI iIMyHOMOZYNSITOpa a3okcumepy Bpomiay, CNpsSIMOBAHOTO Ha KOPEKLt0 iMYHOMOTYHIX 3MiH Y AiTel i3 HOBUMM BUNaaKamm
3axBOpIOBaHHs Ha Ty6epkynso3 (TB).

Marepianu Ta MmeToau. BreyeHHs eheKTUBHOCTI 3aCTOCYBaHHSI iIMyHOKOPUryBasnbHOI Tepanii B KOMMIEKCHOMY NikyBaHHi AiTel i3
HOBMMW BWNaZKkamu 3axBOpIoBaHHA Ha Tb 3ailicHuny Ha novaTtky aHTumikobakTepianbHoi Tepanii (AMBT) Ta nicns 3aBepLUeHHst
nigTpumyBansHoi daau (M) AMBT. [ins UbOro y AOCMIMKEHHS 3any4nnu 51 ouTuHy 3 HOBUMM BUNaZKamy 3aXBOPOBaHHS Ha Tb
3 iMyHOMOriYHMMI 3MiHaMK. MavieHTiB noginumm Ha 2 rpynu: 26 XBopuX, ki B KOMMEKCHOMY nikyaHHi Ha Tni AMBT otpumyBanu
iMyHomMOZynsTop asokcumepy 6pomia (ocHoBHa rpyna), Ta 25 aiten, ski oaepxysanm Tinbku AMBT (koHTponbHa rpyna). Mpynm 3i-
CTaBHi 3a BiKOM, CTaTT0 NaLi€eHTiB, 3a NpuaHadeHumu pexumam AMBT i TsikkicTio cnelmdivHoro npouecy. B aitei ocHoBHOI rpynu
Ha Tni ctaHgapTHoi AMBT ans KopekLii iMyHONoriYHMX 3MiH JOAATKOBO 3aCTOCOBYBany a3okcumepy 6pomig (imyHomogynstop): y
XBOpyx BikoM A0 10 pokiB — BHYTPILLHLO N0 6 Mr ABiYi Ha foby, noHag 10 pokiB — no 12 Mr Agivi Ha Aoby; Kypc nikyBaHHs — 14 gi6.
Pesynkrati gocnimxeHHs onpaLitoBany, 3acTocyBaBLLUM CTaTUCTUYHMIA MaKeT NiLeH3iHoi nporpamu Statistica, sepcist 13 (Copyright
1984-2018 TIBCO Software Inc. All rights reserved. Jliuenais Ne JPZ8041382130ARCN10-J).

Pesynkratu. Bussunu, Wo B AiTel i3 HOBUMK BUNaaKamu 3axXBOpioBaHHs Ha Tb 3acTocyBaHHs iIMyHOMOZYNSTopa a3okcumepy
6pomigy B KOMNEKCHOMY NikyBaHHi Ha Trni HopmaniaaLii BCiX NoKasHWKIB LMTOKIHOBOrO Npodhinio Ta 4OCArHeHHs BanaHcy B pe-
TYNATOPHIN CUCTEMI MPO- [0 MPOTM3anarbHKUX LMTOKIHIB CMIPUSiE CKOPOYEHHIO CEPeaHiX TEPMIHIB NPUNMHEHHS GaKkTepieBUaINeHHs
Ha 0,9 micausd (1,5 (1,0; 2,0) micaus npotu 2,4 (2,0; 3,0) micaus; p < 0,01), LOCATHEHHIO NO3UTUBHOI PEHTTEHONOMYHOT AUHAMIKN
y 77 % Bunagkis (x2= 5,79; p < 0,01), ckopoueHHIO TepMIHIB 3aroeHHs AecTpykuil Ha 2,1 micsius (1,7 (1,0; 2,0) micsius npotu 3,8
(3,0; 4,0) micaus; p < 0,02) Ta cepeqHix Tepminis ocHoBHoro kKypcy AMBT Ha 1,5 micaug (6,2 (5,6; 6,8) micaus npotu 7,7 (6,0; 9,3)
micaus; p < 0,01). MNepeHOCHICTb KOMNMEKCHOTO NiKyBaHHS Y BCiX BUNaaKax 3adoBinbHa.

BucHoBku. [lonaaHHs iMyHoMogynstopa asokcumepy BpoMigy B KOMMMEKCHy Tepanito AiTel i3 HOBUMM BUNaZKkaMy 3aXBOPHOBaHHS!
Ha Tb aae 3amory He nuLue BIGHOBUTM IMYHOSOMYHY PEaKTUBHICTb OPraHiamy, ane il 3MEHLUNTW aKTUBHICTb CieLMdiYHoro npoLecy
Ha Tni AMBT, ckopoTUTU cepeaHi TepMiHM NpunHeHHs bakTepieBuaineHHs Ha 0,9 MicsLs Ta TepMiHW 3aroeHHs 4eCTPYKUin Ha 2,1
MicsiL, CKOPOTUTM cepeaHi TepMiHn ocHoBHOrO kypcy AMBT Ha 1,5 micaus. Takuii nigxig o NikyBaHHS Aae 3Mory npuaHadati
craHaaptHy AMBT Ge3 3MiHn pexumy.
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International standards and recommendations [5-7,9,10],
national standards and treatment protocols [13,14] for
children with tuberculosis (TB) are based on the use of
only antimycobacterial therapy (AMBT) and do not provide
immunocorrective therapy forimmunological abnormalities.
AMBT does not stimulate the body defenses and can not
provide complete recovery in all cases. In most patients,
the basic indicators of immunity normalizes in process of
effective treatment, but some patients develop a secondary
immunodeficiency state [11,12,15], which gives of the feasi-
bility of the following studies aiming to use immunocorrective
therapy in children with new TB cases.

The drug azoximer bromide is an immunomodulator
[4]. ltincreases the ability of phagocytes to absorb and kill
microbial bodies without affecting the normal performance
of the immune system by activating the monocyte-mac-
rophage system.

Aim

To substantiate the expediency of the use of immunocor-
rective therapy in combined treatment by studying the ef-
fectiveness of immunomodulator azoximer bromide aimed

at correcting the immunological changes of children with
new TB cases.

Materials and methods

The study on the effectiveness of immunocorrective therapy
in the complex treatment of children with new TB cases
was conducted at the beginning of AMBT and at the end of
the maintenance phase (MF) of AMBT.

The study on the effectiveness of immunocorrective
therapy in the complex treatment of children with new TB
cases was conducted at the beginning of AMBT and at
the end of the AMBT MF. For this purpose, 51 children with
new TB cases and immunologic changes were included in
the study and divided into 2 groups: 26 children received
immunomodulator azoximer bromide in the combined
therapy on the background of AMBT (main group) and
25 children were assigned to receive only AMBT (control
group). The groups were identical in age, sex, prescribed
AMBT regimens, and the specific process severity. All child-
ren with new TB cases included in the study were treated
in the Children’s Department of the Municipal Non-Profit
Enterprise “Zaporizhzhia Regional Clinical and Diagnostic
Center of Phthisiatry and Pulmonology” of Zaporizhzhia
Regional Council.

The children from the main group on the background of
standard AMBT additionally used azoximer bromide (immu-
nomodulator) to correctimmunological changes: for children
under 10 years of age — 6 mg twice a day, for children over
10 years — 12 mg twice a day; treatment course — 14 days.

The effectiveness of immunomodulator azoximer bro-
mide in the combined treatment of children with new TB
cases was evaluated according to the following indicators:

— smear/culture conversion;

—resorption of focal and infiltrative changes in the lungs
according to chest X-ray examination;

— destruction in the lungs (recovery, regression, pro-
gression, without changes) according to chest X-ray and
the average time of destruction healing;
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— satisfactory AMBT tolerability;

— disappearance of clinical symptoms;

— normalization of cytokine profile.

The study results were processed on a personal
computer using the statistical package of the licensed
program Statistica, version 13 (Copyright 1984-2018
TIBCO Software Inc. All rights reserved, License No.
JPZ8041382130ARCN10-J). The significance of differences
between the compared values was determined by Student’s
t-test. Normality of quantitative characteristics distribution was
analyzed using the Shapiro-Wilk test[3]. Descriptive statistics
of non-normally distributed parameters were presented as
medians and interquartile ranges, Me (Q25; Q75) [8]. The
significance of differences between the compared values
was determined by the Mann—-Whitney test [1,2]. All the tests
were two-tailed. The difference was considered statistically
significant at a level of P (P-value) <0.05.

Results

We have found that the use of the immunomodulator azo-
ximer bromide in combined therapy in children with new TB
cases after AMBT MF helped to normalize all indicators of
the cytokine profile and the balance in the regulatory system
of anti-inflammatory cytokines [4].

The frequency of culture positivity was not significantly
different between children of both groups at the beginning
of AMBT. Namely, positive cultures were diagnosed in 11
(42.3 %) children of the main group and 11 (44.0 %) — of
the control group. In the course of treatment, the average
time of culture conversion was significantly shortened
by 0.9 (1.5 (1.0; 2.0) months in children of the main
group against 2.4 (2.0; 3.0) months in the control group
(P <0.01). And that was despite the fact that multidrug-re-
sistant strains of Mycobacterium tuberculosis (MBT) were
detected in both groups with almost equal frequency
during the treatment, and the diagnosis of a new case
of drug-resistant tuberculosis (DR-TB) was re-registered
into multidrug-resistant TB (MDR-TB)/(Rif-TB): 4 (15.4 %)
children in the main group and 4 (16.0 %) children in
the control group.

There was not a significant difference in the frequency
of clinical forms between both groups of children with new
TB cases (Fig. 1): infiltrative form was diagnosed in 9
(34.6 %) children of the main group and in 11 (44.0 %) — of
the control group, disseminated form —in 6 (23.1 %) and 7
(28.0 %), respectively, primary tuberculosis complex (PTC)
—in6(23.1 %) and 7 (28.0 %), respectively. In addition, in 5
(19.2 %) children of the main group, infiltrative tuberculosis
of intrathoracic lymph nodes (TITLN) was determined.

Radiologically, at the end of AMBT MF (Fig. 2), the fre-
quency of positive dynamics was 1.8 times significantly
higher in the main group compared with the control one:
20 (77 %) children against 11 (44 %) (x2 = 5.79; P < 0.01).
Stable radiological dynamics was diagnosed in only 3
(11.5 %) children of the main group. The lack of radiological
dynamics was in 3 (11.5 %) children of the main group and
in 8 (32 %) — of the control group. Negative and weakly
positive radiological dynamics was seen only in the control
group: in 3 (12 %) and 3 (12 %), respectively.

The frequency of destructive process at the beginning
of treatment in both groups did not differ significantly and
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was registered in 6 children (23.1 %) of the main group
and 5 (20.0 %) children — of the control group. However,
in the main group, the destruction healing was significantly
2.1 months shorter than in the control group: 1.7 (1.0; 2.0)
months against 3.8 (3.0; 4.0) months (P < 0.02).

The tolerability of combined treatment with immuno-
modulator azoximer bromide in all 26 (100 %) children
was satisfactory. Children, who received only AMBT, re-
ported isolated cases of side effects, such as nausea and
weakness, which did not require AMBT withdrawal being
eliminated within 2 weeks.

Fibrobronchoscopy (FBS) revealed changes in the tra-
cheobronchial tree in 13 (50 %) children of the main group
and in 8 (32 %) — of the control group. Bronchial tuberculosis
was diagnosed in 11 (42.3 %) children (among 7 (26.9 %)
of them, infiltrative form was diagnosed, infiltrative-fistulous
—in2 (7.7 %) and fistulous —in 2 (7.7 %)), and 2 (7.7 %)
children had diffuse endobronchitis. In the control group,
bronchial tuberculosis was detected in 6 (24 %) children,
of whom 5 (20 %) — infiltrative and 1 (4 %) — infiltrative-fis-
tulous. Diffuse endobronchitis in the control group was
diagnosed in 2 children (8 %). In the course of treatment,
fibrobronchoscopic changes healed in both groups.

At the beginning of treatment, the general condition
was considered as satisfactory in 20 (76.9 %) children

B Without dynamics

Control group

Fig. 2. Radiological dynamics in
children with new TB cases on

the background of immunocorrection
in combined treatment at the end of
AMBT MF, %.

*: significant difference between
the groups (P < 0.05).

44.0
32.0
12.0
1.5 11.5 12.0

Control group

ONegative dynamics

of the main group and in 23 (92.0 %) — of the control; as
moderate — in 5 (19.2 %) and 2 (8.0 %), respectively, as
severe—onlyin 1(3.9 %) child of the main group. 13 children
(50.0 %) of the main group and 7 (28.0 %) of the control
one had complaints. 10 children (38.5 %) of the main group
and 3 (12.0 %) of the control group complained of cough,
6 (23.1 %) and 3 (12.0 %) — of weakness, respectively.
Intoxication syndrome was diagnosed in 6 children (23.1 %)
of the main group and in 2 (8.0 %) — of the control one. In
the treatment course, the time of clinical symptom disap-
pearance did not differ significantly between the groups and
averaged 1.5 months.

The average time of the AMBT main course was signi-
ficantly 1.5 months shorter in the main group children: 6.2
(5.6; 6.8) months against 7.7 (6.0; 9.3) months in the control
group (P < 0.01). And that was despite the fact that new
DR-TB cases, which were included in the study, were
re-registered into category 4 in the process of treatment:
7 (26.9 %) cases in the main group and 8 (32.0 %) cases
in the control group.

Discussion

Given the results obtained, the use of immunomodulator
azoximer bromide in the complex treatment for children
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with new TB cases, alongside normalization of all cytokine
profile indicators and the balance in the regulatory system of
pro- and anti-inflammatory cytokines [4], helped to achieve
by the end of treatment: a shorter average time to culture
conversion by 0.9 (1.5 (1.0; 2.0) months against 2.4 (2.0;
3.0) months; P < 0.01), positive radiological dynamics of
77 % (x? = 5.79; P < 0.01), reduced time of destruction
healing by 2.1 (1.7 (1.0; 2.0) months against 3.8 (3.0; 4.0)
months, P < 0.02), shorter average time of the basic AMBT
course by 1.5 (6.2 (5.6; 6.8) months against 7.7 (6.0; 9.3)
months; P < 0.01). Combined treatment tolerability was
satisfactory in all 100 % of cases. Combined treatment
tolerability was satisfactory in all 100 % of cases.

Since we have not found researches in the available
literature focused on the effect of immunomodulator azo-
ximer bromide on the effectiveness of combined therapy
in TB children, we could not compare the data obtained
with findings reported by other scientists, that makes this
work unique.

The data obtained on the high effectiveness of immu-
nomodulator azoximer bromide in the combined treatment
of TB patients, however, have confirmed the literature data
on the need to use immunomodulators for this category of
patients [11,15].

Conclusions

Immunomodulator azoximer bromide as a part of
the combined therapy for children with new TB cases
can not only restore the body immune reactivity, but also
reduce the specific process activity on the background
of AMBT, shorten the average time to culture conversion
by 0.9 months and destruction healing by 2.1 months,
reduce the average duration of the main AMBT course by
1.5 months. In addition, this approach to therapy helps to
conduct standard AMBT without changing the treatment
regimen.

Prospects for further research. To study immunolo-
gical changes in children with new MDR-TB cases.
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MuTaHHs nikyBaHHs Ta peabinitauii nianiTkie i3 po3ymoBoIo BIACTaNICTIO, YAOCKOHAMNEHHS CTapuX i CTBOPEHHS HOBWX METOAIB
Tepanii 3 BUKOPUCTaHHAM iHTEerpaLiiHoro nigxogy B peabinitauii, WO Aae 3MOry MIgBMLLMTY couianbHy akTWUBHICTb NiniTKiB i3
nerkoto po3ymMoBoto BigcTanicTio (JTIPB) i nokpaLumnTy AKICTb IXHBOTO XWTTS, i Hapani 3anLaTbCs akTyanbHUMKM Ta noTpebytoTb
NPOJOBXKEHHS BUBYEHHSI.

MeTa po60TH — KOMMNIEKCHE BUBYEHHS KIHIKO-HEHOMEHONOMYHOT CTPYKTYpU, KOMOPGIAHOI natonorii, couianbHO-ririeHiYHNX
thakTopis, KpUTEPIiB OL|iHIOBAHHS 0OMEXEHD KUTTELIANBHOCTI Ta AKOCTI KUTTS OCID i3 NErkoro po3yMOBOH0 BiACTaNICTIO NiANiTKOBOrO
Biky AN po3pobneHHs pekomeHaaLli 3 peabinitaiiHx 3aXoaiB y Cy4acHnX yMoBax.

Marepianu Ta metogu. Ha 6asi Kpueopisbkoro ncuxoHeBponoriyHoro aucnaHcepy obctexunu 154 xsopux 2003-2008 pokis
HapomKeHHsl, siki nepebyBany nig AWCNaHCEPHUM CMOCTEPEXEHHSM Y NigniTkosoro nevxiatpa 3 npueogy JIPB. JocnimkeHHs
nepenbayano 2 eTanu: nepLunii — nig Yac NePBMHHOTO 3BEPHEHHSI XBOPKX 3a NCUXIaTPUYHOI0 [OMOMOTOH) 3 MPUBOZY NETKOi po3y-
MOBOI BIICTaNOCTi; APYruil — KaTaMHECTUYHIA, Y Billi 18—23 poku. i Yac gocnimkeHHs BUKOPUCTanM KniHIKo-enigeMionorivHui,
KNiHIKO-NCYXONATONOrYHWUIA, MCUXOAIArHOCTUYHWUIA | CTAaTUCTUYHUIA METOAW. K OCHOBHWIA IHCTPYMEHT AOCTIKEHHS 3acTOCyBanm
«Kapty ans kniHiko-enigemionoriyHnx AOCHIMKEHbY, L0 BKIKOYana coljanbHo-aemorpadidHi i aHaMHECTUYHI BIBOMOCTI, KIiHIYHY
YaCTUHY 3 XapaKTEPUCTUKOK HAsIBHUX CMMTOMIB i CUHOPOMIB.

Pesynkratu. Y pesynbrari BXUTUX peabiniTauiiHnx 3axo4iB CnocTepiranit 3MEHLLEHHS! KinbKOCTi BUNaAKIB | 3HWKEHHS CTYNEHs!
BMPa3HOCTi KoMopBigHoi naTonorii, NoninLEeHHs KOrHITUBHOTO (YYHKLIIOHYBaHHS (yBary, nam’sTi, MOBMEHHEBWX HABWUYOK | HABUYOK
MCbMa, YATaHHS!, paxyHKy), MOTOPUKW, MPOCTOPOBOIO OPIEHTYBaHHS. BCTaHOBMNM NONINLLEHHS afanTUBHUX HABUYOK CTaToauHa-
Mi4HUX cpyHKLI y 36,4 % BMnaakis, 30aTHOCTI A0 camoobenyroByBaHHs —y 22,7 %. Ha Yac 3aBepLUeHHS JOCTIMKEHHS coLlianbHO
afanToBaHUMM MOXHa BBaxaTun 73,38 % obcTexennx. Cepep nignitkis i3 JIPB i HasiBHOK KOMOPOIAHO0 NCUXIYHOW Ta iHLLOK
MaTonorielo crocTepirany Takox HeraTueHy avHamiky (19,04 %) abo ii BigcyTHicTb (14,29 %). Lie cnpuunHsie HeobxigHicTb Tpu-
BaniLUMX, YACTIEHHILUMX peabiniTaLiiHnX 3aX0LiB Y TakuUX XBOPHX.

BucHoBku. BioncuxocoujanbHa Moaent HafaHHs 4onoMory NianiTkam i3 po3yMOBOLO BIACTANICTHO, LLO BKMoYana Meamko-bionoriy-
HWIA, NCMXONOro-NeaaroriYHWN | coLianbHU acnekTy, CNpUSE NiABULLEHHIO eeKTUBHOCTI peabiniTauiiHix 3axoais, CPSMOBaHMX
Ha 3MEHLLEHHS CTyNeHs BUPA3HOCTi OCHOBHOTO 3aXBOPIOBaHHS Ta MOMINLIEHHS couianbHoi aganTadii.

Effectiveness assessment of the medical-social rehabilitation of adolescents
with mild mental retardation

V. V. Chuhunov, V. L. Pidlubnyi, S. 0. Chabaniuk

Issues of treatment and rehabilitation of adolescents with mental retardation, improvement of old and new therapies using an
integrated approach to rehabilitation, which allows increasing social activity of adolescents with mild mental retardation and
improving their quality of life, are remaining relevant and needing further study.

The aim of the work is a comprehensive study of clinical and phenomenological structure, comorbid pathology, socio-hygienic
factors and criteria for assessing the limitations of life and its quality among adolescents with mild mental retardation, and to
develop recommendations for rehabilitation measures in modern conditions.

Materials and methods. At the Kryvyi Rih Psychoneurological Dispensary, 154 patients born in 2003-2008 who were under
the dispensary observation of a teenage psychiatrist were examined. The study consisted of two stages: the first — at the initial visit
for psychiatric care of patients with mild mental retardation, and the second — follow-up, at the age of 18-23 years. Clinical and
epidemiological, clinical and psychopathological, psychodiagnostic and statistical methods were used in the study. The main tool
of the study was the “Map for clinical and epidemiological studies”, which included socio-demographic and anamnestic information,
the clinical part with a description of existing symptoms and syndromes.

Results. As a result of rehabilitation measures, there was a decrease in cases and in the severity of comorbid pathology, improved
cognitive functioning (attention, memory, language and writing skills, reading, arithmetic), motility, spatial orientation. Adaptive skills
of statodynamic functions were improved in 36.4 % of cases, self-care ability — in 22.7 %. At the time of the study completion,
73.38 % of all respondents could be considered socially adapted. Among adolescents with mild mental retardation and comorbid
mental and other pathologies, in addition to positive dynamics, there were negative dynamics (19.04 %) or no dynamics (14.29 %),
emphasizing the need for longer time and larger number of rehabilitation measures among this category of patients.

Conclusions. Biopsychosocial model of care for adolescents with mental retardation with the inclusion of medical-biological,
psychological-pedagogical and social aspects helps to increase the effectiveness of rehabilitation measures aimed at reducing
the severity of the underlying disease and improving social adaptation.
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OpnHe 3 BaXnMBYX COLianbHUX 3aBAaHb Aep)KaBy — OXOPOHa
300POB’S, 3aXWCT IHTEPECIB | NpaB HabiNbLL ypasnmBKX ka-
TEropii rpoMagsiH, 3okpema ciMeit i3 AiTbMy 3 0OMEXEHUMI
MOXITMBOCTAMM 33 CTAHOM 310poB's [1-3].
Y CTPYKTYpi 3aXBOPIOBAHOCTI Ha MCUXIYHi po3nagun
B AiTeN i NigniTKiB ogHa 3 KMIOYOBUX MO3WLIN HAaNeXuTb
posymoBilt BigcTanocTi (PB) [2,4,6]. Y HaykoBux npausx
OCTaHHIX POKiB MigKpecneHo HemoCTaTHICTb i He3banaH-
COBaHICTb aHux Lwoao nowmpeHocTti PB. Lle nos’siytotb
i3 BiCYTHICTIO YiTKMX KpUTEPIiB 06MiKY, @ TaKOX 3 rinepaja-
THOCTVIKOKO 3aXBOPHOBaHb ayTUCTUYHOTO CrieKTpa BHACTIZOK
MiABWLLEHOT HACTOPOXEHOCTi LoAO LbOro AdiarHosy Ta
BMCOKMX COLlianbHMX Hacnigkie [4,5]. 3a AaHMMM oKpemmux
ny6nikauin, nowmpeHicts PB B €KOHOMIYHO PO3BUHEHUX
KpaiHax cTaHoBUTb 3 %, @ B EKOHOMIYHO HEPO3BMHEHUX Kpa-
iHax — 8o 31 %. BigomocrTi 3 pi3Hux kpaiH BapitotoTs Big 3,04
00 24,60 i 6inbLue Ha 1000 guTayoro HacenexHs [2,6,7].
CyyacHe cycninbCTBO 3 10ro iHPOPMALLHO Ta TEXHO-
TOMYHOK HACWYEHICTHO, LLO LLBUAKO NOCUIIIOETLCS, CTaBUTb
Zenani BULL BUMOTY LLIOA0 PO3yMOBOI KOMMETEHTHOCTi 0CO6U-
crocTi. AnanTauiiHui MiHiMyM st CAMOCTIMHOIO NPOXUBAHHS
B COL|iyMi 33 OCTaHHi [eCATVPIYYS 3HAYHO BUPIC, | CKITAAHO
npobreMoto cTana HaBiTb colianbHa aganTauis ocib i3 Tak
3BaHWUM CyOGHOPManbHUM PO3ymMOBMM piBHEM. BogHovac
3aBAsKM iHopMaLiiHoMy nporpecy isnyHa iHBanigHICTb
CTae BCE MEHLLIOK MEPenoHo An1s 30obyTTsa OoCBiTH, Npa-
LieBMaLLTyBaHHs, Wby Towo. BriM, He nuwe PB, ane 1
3aTpyMKa PO3yMOBOIO PO3BUTKY, Tak 3BaHa iHTENEKTyarnbHa
CcybHOpMarbHICTb 3anviae NoavHi B oMy nnaHi aenani
MeHLLe LwaHciB. Taki ocobu, nonpu 36epexeHicTb isniHoro
300pOB’s, € 6e3nopagHUMK Y Cy4acHOMY COLLiyMi, SIKuii Bce
MeHLUE noTpebye nioael, 30atHUX 40 HecknagHoi diauyHoi
npaLli, a Bce HinbLLe — 3 BUCOKOK aAaNTUBHICTHO Ta BMIHHSM He
rybuUTMCS B TEXHOTEHHOMY OTOYEHHI, LLIO LLIBVAKO 3MIHKOETHCS.
OpHa 3 HeobXigHMX YMOB yCMiLLHOMO BXWUTTS Oydb-
AKUX NCUXOTIMEHIYHNX, NPOMINAKTUYHUX, KOPEKLINHKX,
nikyBanbHWX 3axodiB Ansa Aitent i nignitkis 3 PB — komn-
nNeKcHM nigxig. bioncmxocouianbHa mogenb HagaHHs
fonomory nauieHTam i3 PB, Lo nepentayae 3acTocyBaHHs
MeunKo-6ionoriyHoro, NCKUXororo-neaaroriYHoro, coLli-
anbHOro acrnekTiB, Aae 3MOry MiABULWUTYA eEKTUBHICTb
peabiniTauiiHMx 3axoAiB, CNpsIMOBAHUX Ha 3MEHLLEHHS
CTyneHs Bupa3HocTi PB Ta noninLueHHs cowianidauii giten
i nigniTkis [6,7]. Peabinitauis Mae BigOyeatucs y 3BU4HOMY
MiKpocoLliansHOMY CepefoBHLLi, He Mae NPOTUCTABMATYU
AiTeN LLUKINbHOMY KONEKTVBY Ta He MOBMHHA NPU3BECTY 10
MOpYLLEHHS PiBHS COLianbHOI, 30kpemMa LLIKINbHOI aganTaLlii.
OpHa 3 nepcnekTUBHUX CTpaterin peabinitauii — nigsu-
LeHHs1 akocTi xuTTs (AXK), 30epexeHHs Ta nokpaLLeHHs
CycninbHOro Ta iHABIAYyanbHOro NCUXIYHOMo 300poB'a [8].
OTxe, NUTaHHS WOAO NikyBaHHs Ta peabinitauii nia-
niTkiB i3 PB, yOockoHaneHHs cTapux i CTBOPEHHS! HOBMX
MeTOZIB Tepanii 3 BUKOPUCTaHHSAM iHTerpaLinHoro nigxoady
B peabiniTauii, WO fae 3MOry MigBWLWMTM COLjanbHy ak-
TWBHICTb MigniTkie i3 nerkoto PB i nokpawwmty ixHio SK,
1 Hagani 3anuwarTbCs akTyanbHUMK Ta NoTpebyTb
NPOLOBXEHHS! BUBYEHHSI.

MeTa po6otu

KomnnekcHe BUBYEHHS! KITiHIKO-DEHOMEHOIONYHOT CTPYK-
Typu, komop6igHoi natonorii, coujanbHO-rMEHIYHMX dhak-
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TOPIB, KPUTEPIIB OLIIHIOBAHHSI OBMEXEHD KUTTERIANBHOCTI
Ta SKOCTi XWUTTS OCID i3 NErkow po3ymoBO BIACTANICTIO
nianiTKoBOro BiKy Anst po3pobneHHst pekoMeHaaLlin 3 pea-
GiniTaLiiHMX 3axodiB y Cy4acH1X ymoBax.

Martepianu i meToAM AOCAIAKEHHA

Ha 6asi Kpneopiabkoro ncuxoHeBponorivyHOro AncnaHcepy
(M. Kpuuia Pir) npocnektvsHo obctexunn 154 xBopux
2003-2008 pokis HapomeHHs, siki nepebysany nig aucnax-
CEepHUM CMOCTEPEXEHHAM Y MiANITKOBOrO Ncvxiatpa nicns
JocsrHeHHs 15-piyHoro Biky. [locnimkeHHs nepegbayano
2 eTanu: nepLnii — Mg Yac NEPBUHHOMO 3BEPHEHHS B
OWTVHCTBI 33 NCUXiaTPUYHOK [OMOMOro abo B pasi BCTa-
HOBMeHHs JiarHo3y nerka PB, 4o JOCArHEeHHs MOBHONITTA
(17 pokis 11 micaLiB); ApYrvin — KaTaMHECTUYHWIA, POTArOM
XuTTS 3 18 00 23 poKiB. [MEpPBUHHWIA KOHTUHTEHT CKNaaaBCs
3i 108 (70,13 %) xnonuis i 46 (29,87 %) pieyart, cepeaHin
Bik XBopyx — 16,08 poky. baTbku yCix nauieHTiB, 3anyyeHnx
y OOCTIMKEHHS, HaJann nucbMoBY iHOOPMOBaHY 3rofy
Ha y4acTb.

Mg yac pocnimkeHHs BUKOpUCTanNM KIiHiko-enigemio-
TIOMYHUIA, KNIHIKO-NCMXONaTONOMYHUI, NCUXOMiarHOCTUYHWIA
i CTAaTUCTUYHUIA MeTOAM. FK OCHOBHWI IHCTPYMEHT Zochi-
[KeHHs 3acTocyBanu «KapTy ans kniHiko-enigemionoriyHmx
LOoCnidxeHby, WO BKAKYana couianbHo-gemMorpadiyHi
I @HaMHECTWYHI BIJOMOCTI, @ TaKOX KMiHiYHY YacTUHy 3
XapaKTepuCTHKOK CMMTOMIB | CUHAPOMIB. [liarHo3 nerkoi
PB Bepudikyanu Ha nigcTasi kputepiis MKX-10 (0cHOBHI
— 3HIKEHHS KOTHITUBHMX 3AiGHOCTEN, 3aTpUMKa MOBIEH-
HEBOTO PO3BMUTKY, HELOCTATHICTb PO3BUTKY MOTOPHWX i
coujanbH1X HaBUYOK), BPAXOBYKOYM NOKA3HWKN CTaH4ap-
TW30BaHMX TECTIB BU3HaYeHHs koedilieHTa iHTenekTy — 1Q
(Tect Bekcnepa). Y xBopux i3 nerkoto PB (F70) BusiBunm
nokasHuku 1Q B gianasoHi 60-69.

[Ons opmMyBaHHS LinicHOI AiarHOCTUYHOI KapTWHW,
KpiM KIiHIKO-NcUXonaTonoriYHmnx NposiBiB i PIBHS IHTENEKTY,
BMBYaIM HAsiBHICTb NCUXOMi3NYHNX NOPYLLEHb, KOMOPGIA-
HOI natororii Ta aganTMBHUX HaBMYOK, LIO nepeabayanm
3AaTHICTb A0 CamMo00CIyroByBaHHS, CoLjianbHO-NoOyTOBY
NPUOATHICTb, KOMYHIKATUBHICTb, CAMOCMPSMOBAHICTb 0CO-
6MCTOCTi, NCMXOMOTOPHUI PO3BUTOK, HaBYamNbHI HABUYKMY,
€MOL|IIHWI CTaH, a TaKOX BU3Ha4anu 3aranbHui piseHb AXK
i couianbHoi aganTauii 3a gonomoroto metoaukm ILK, Lwo
npuaHayeHa Ans ouiHBaHHa AXK nigniTkis i3 ncuxiyHumm
posnagamu.

CTaTuCTUYHO pe3ynsTaTi onpaLioBarni 3a 4oNoMorow
nporpamHoro 3abe3neyeHHs Statistica 7 for Windows.

Pe3yabTati

OcHoBa CBOEYaCHOI AiarHOCTUKM Ta NigBULLIEHHS! SKOCTI
HaJaHHsa gonomorn aitam i3 PB — komnnekcHui nigxia, 3a
yyacTio noninpodecinHoi bpuragm haxisLiB Ta 3 OLLHIO-
BaHHAM BionoriyHmX, isnyHUX, NCUXONOTIYHKX, CoLjianb-
HUX (paKTOpIB, O MatTb BaXNMBY POIb Y YOPMYBaHHI
MCUXIYHWX po3nagis.

Haieaxnueiwa ymoBa peabinitauii posymoBo BiacTa-
NVX OiTel — paHHE BUSIBMEHHS], CBOEYacHe Ta NoeTarHe Ha-
[aHHs NikyBanbHOI Ta KOPEKLIiHO-NeAaroriyHoi 4onoMoru,
LLIO 3iICHIOETLCS MEPEXEHD 3aKITajliB OXOPOHM 300poB’si Ta
OCBITW, BKITHOHAKUM MY3WUYHY, CTIOPTUBHY, XYLA0XKHIO LLKOMN,
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Ta6nuus 1. OuiHtoBaHHs ehekTUBHOCTI Mporpam peabinitauii nignitkis i3 nerkoro PB
NopiBHSHO 3 0cobamm 3 nerkoro PB i koMopbiaHMMKM NcuxivyHMMK po3nagamu

Kputepii

McuxoemoujitHuil ctaH

Be3 noaaTkoBUX NCUXIYHMX 13 KOMOPGIAHUMU NCUXIYHUMKU
poanagis 1 (n = 18) po3nagamu 2 (n = 48)

TMokpalyysest 11 (78,5 %) 36 (80,0 %)

He 3miHvBcs 3(21,5%) 1(2,2%)

Moripwumees - 8 (17,8 %)
HaBuanbHi HaBUuKM

lMokpatumnucs 13(92,8 %) 37(82,2 %)

He amiHunmucs 1(7,2%) -

Moripwmnmucs - 8(17,8 %)
KomyHiKaTUBHI HaBUYKK

Mokpavymnucs 10 (71,4 %) 36 (80,0 %)

He amiHnnmucs 4(28,6 %) 6 (13,4 %)

Moripwwmnmcs - 3 (6,6 %)
CouianbHO-N06YTOBI HABUUKK

lMokpatumnuca 9 (64,3 %) 36 (80,0 %)

He 3miHunucs 5(35,7 %) 9(20,0 %)

[Moripwwnucs - -
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LIEHTPW AOAATKOBOI OCBITH, @ TAKOX OpraHamMu coLjianbHOMo
3abe3neyeHHst Ta NPOECIIHOMO HaBYaHHS.

Oprani3auis cneuiani3oBaHoi 4ONOMOMM pO3yMOBO
BigcTanum aitsm nobynoeaHa, BPaxoByKUM YOTHPW Hal-
BaXXIVBILLi NpyHLMNY peabiniTavii: napTHepcTea, BcebivHmuX
3ycunb nig Yac peanisauii peabinitauinHoi nporpamu,
€AHOCTI NCUXiYHMX, BionoriYHKX i colianbHMX BNMMBIB, a
TaKOX €TanHOCTi 3aXOfiB, L0 BXUTO.

3Baxatoun Ha Le, KOXeH MigniTok 3a pesynsraramu
obCTexeHHs 0TpUMYyBaB iHAMBIZyanbHy nporpamy peabi-
niTauii, B siKil BpaxoBaHO AaHi NepBWHHOI AiarHOCTUKK,
a TakoX Meamko-6ionoriyHi, couianbHi, NCMXONorivHi Ta
neparoriyHi acnexkT. Meouko-6ionoriyHnin acnekT nependa-
4aB BCTAHOBMEHHS PO3rOPHYTOTO [iarHO3y 3 BUHAYEHHAM
yCKMafHeHb OCHOBHOTO 3aXBOPHOBAHHS, CYMyTHIX 3axBO-
ptoBaHb i NPU3HAYEHHSIM BIAMOBIAHNX MELNKAMEHTO3HMX
3acobiB. Mcuxonoro-neaaroriyHnin acnekT CrpsiMOBaHMIA
Ha BMBYEHHS 0COOMCTOCTI NianiTka Ta KOPeKLito HasiBHUX
posnagis. CoLljanbHUi acnekT OXOnMioBaB MUTaHHS CUC-
TEMU COLjianbHO-NCUXOMOTYHNX CTOCYHKIB Yy rpynax, ae
nepebyBaB NiANITOK (LUKOMa, iHTEpHAT, CMOPTUBHA CeKLis
TOLLO), Ta CiM'i, BPaxoByHUM HafiaHy CoLlianbHO-EKOHOMIYHY
Jonomory, NpodeciiHi (HaB4aHHA JOCTYNHUM hopmam
npadi), nobyTosi chakTopu.

MepnukameHTO3Ha Tepanis cnvpanacs Ha NpUHLMN
MaKCcyMarnbHO paHHLOTO MoYaTKy MikyBaHHS!, KOMMIIEKCHOTO
BMIIVBY, 3BAXa04M Ha ETIONOTi0 3aXBOPIOBAHHS, 0COBNM-
BOCTi MexaHi3my thopmMyBaHHs komopbigHoi nartonorii,
AndepeHLiloBaHHs, CUCTEMATUYHICTb. AKWO HeobxigHo,
MPOMNOHyBany CTavjoHapHe 06CTEXEHHS Ta NiKyBaHHS, sike
3AiiCHI0BanM B pasi 3aroCTPEeHHs CymyTHBOI maTonorii Ta
[ekoMneHcaLlil OCHOBHOTO 3aXBOPHOBAHHS.

MMepluy nporpamy npuaHavanu nauieHTam i3 nerkow
PB, sKLIO B HUX He BYNO TSHXKKOI XPOHIYHOI KoMOop6igHOT
naTonorii, a Takox 3i crnabko BMPa3HICTIO MOpyLUeHb
NOBENIHKN.

[pyry nporpamy pekoMeHyBanv nawjeHTam i3 nerkow
PB, konu giarHocTyBanu HeBPOMOriYHi NaTonorii, k-0t
rippouedanito, fO6POSIKICHY BHYTPILLIHLOYEpEerHy rinep-
TEH3It0 TOLLO.

TpeTio nporpamy NpPOMOHyBanu MigniTkam i3 nerkoro
PB Ta nopyLUEHHSIMM MOTOPHOTO PO3BUTKY, MapaniTU4Hm-
mu cuHapomamu, LN, Mporpama nepenbayana akTviBHe
BUKOpPUCTaHHS NiKyBanbHOI (i3KynbTypu Ta disioTepane-
BTWYHUX NpoLeayp.

YeTBepTy nporpamy 3acTocoByBasni, KONW BUSIBMISNW
komopbigHy NCKXiYHy NaTonorito NPy HEBPO3OMOAIGHMX i
HEBPOTUYHMX CTaHax, CrocTepirany acTeHiyHy cummnTo-
MaTuKy Ta AiarHocTyBanm BupasHi posnaam ocobucTocTi.

[TaTy nporpamy pekoMeHayBanu, SIKLLO BU3HaYanu Ko-
mopbigHy fo PB comatnyHy natonorito. BukopuctoBysanu
naToreHeTUYHY Ta CUMNTOMATUYHY Tepanito COMaTUYHKX 3a-
XBOPOBaHb CMiNbHO 3 negjiatpom abo nikapem-kypaTtopom.

LLlocTy nporpamy 3actocoByBanu Ans NiAAiTKis, B AKUX
AjarHoCToBaHa MOBIEHHEBA MaTororis.

JlikyBaneHo-neaaroriyHy poboty 6yayBanu B KOXXHOMY
KOHKPETHOMY BMNaaKy, BPaxoBykouu KiHiYHi ocobnmeocTi
3aXBOPIOBAHHS, CTPYKTYPY iHTENeKTyarbHOoro AedekTy, 0co-
6nm1BOCTi 0COBUCTOCTi, MOBMEHHS Ta MOTOPWKM. HaB4anb-
HO-BVXOBHa poboTa y LUKOMi nepeadayana noYaTkosi eTanm
opraHisauii TpyooBOr0 HaBYaHHS, WO MOCifae Baxnvee
MicLie B NpOLIeCi MiAFOTOBKM PO3yMOBO BIACTanMUX NianiTKiB
[10 CAMOCTIVIHOrO XUTTS Ta AisANbHOCTI.

BeaymMoBHO, eekTBHICTL poboTH 3 0BCTEXEHNMM
MnoB’si3aHa 3 0COONMBOCTSIMM CTOCYHKIB  CiM'i. BpaxoByrouu,
Lo came 6aTbkv nepebyBatoThb i3 AUTUHOIO BirbLuy YaCTUHY
yacy, Bifj CTaHy LiMX CTOCYHKIB iCTOTHO 3aneXuTb YCniLLHICTb
poboTu BeCix cnewjanictiB. Tomy i Ha Yac OBCTeXeHHs, i
MPOTArOM YCbOTO NEepiofy CNOCTEPEXEHHs 6aTbky MigniTka —
HaBaXNMBILLI y4acHuKW npoLecy peabinitallii Ta couians-
Hoi aganTauii. 3 HUMW NPOBOANNM MOCTINHY IHOPMALIiHY
Tepanito, 3a NoTpedm — ncuxoTepaneBTYHI 3aHATTS. Y pasi
CBOEYACHOTO 11 aKTUBHOTO BXUTTS NiKyBabHO-KOPEKLiHNX
i BUXOBHUX 3ax0fiB OinbLUICTb NigNiTKiB, SKi CTpaXxdanm Ha
nerky PB, BusiBnsanucs 3gatHumu 4o npadi.

[ns nopiBHANBHOrO aHani3y 3anponoHoBaHMX peabini-
TauiH1X nporpam Mignitkie NoAINMAM Ha ABi rpynu: y nepLuy
(M) 3any4unm ocib i3 nerkoto PB 6e3 gonaTkoBux NCUXivH1X
posnagis; y apyry (M2) — i3 nerkoto PB i komop6igHumm
NCUXiYHMMK posnagamun. Y nepLuii nporpami, e yvacTtb
Opanw nignitku 3 ', akueHT y peabinitauii 3pobneHo Ha
ncuxoTepaneBTUYHOMY KOMMMEKCI; Y Apyrii nporpami, ae
6ynw nignitkm 3 2, ocHOBHa porb y peabiniTauiiHomy
npoueci Hanexana ncuxoapmakornoriYHum 3acobam y
KOMMMeKCi 3 neuxoTepanesTUyHuMu (mabn. 1).

Y nignitkiB i3 1 cnoctepirany 30eBinbLUIOro No3NTUBHY
AMHamiky y Bignosigb Ha peabinitauiiHi 3axoau. Y pasi
nerkoro ctyneHs PB noninweHHs NCUXoemoLinHOro cTaHy
BUABUIN Y 78,5 % 0OCTEXEHMX, HABYAINbHWX HABNYOK — Y
92,8 %, komyHikaTuBHUX — Y 71,4%, coLianbHo-NoByTOBMX
-y 64,3 % Bunaakis. IHLUI NigNITKM He Manm 3HauyLLMX 3MiH
32 MMM KpUTEPISIMU.

HasiBHicTb koMopGigHoi nevxivHoT naTonorii yeknagHoBa-
na nevxoteparnito, ToMy Aesiki NiAniTky OTPUMyBaI KOPEKTOpH
noBegiHku. Y npoueci peabinitaLyii ceper H1X BUSIBIAM XBOPUX
i3 MOBEAHKOBUMY MOPYLUEHHSIMM, LLIO HE MOXHa CKOperyBa-
T, TOMY 3achikCOBAHO BUMALKW HETaTUBHOI AvHaMiku abo
BiACYTHICTb AMHaMiKu Ha Tni mcyxoTepanii. Liym nignitkam
peKoMeHyBarnv CYMNTOMATUYHY NcuxodhapmakoTepanito. B
"2 noninLueHHst NCUXOEMOLLIHOTO CTaHy BUSIBIANM Y Maiixe
67,00 %, noripweHHa — y 19,04 %, 3MiH1 He BWU3Ha4NNK
y 14,29 % BunapgkiB. HaB4anbHi HaBUYKY, WO BKMKOYANu
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Tabnuus 2. OuiHtoBaHHs ehekTUBHOCTI nporpam peabinitauii nignitkis i3 nerkoto PB 3a pesynsratamu gocnimkeHHs HXK

Etan Be3 nopatkoBux ncuxiunux posnagis ' (n = 14) 3 KomMopGigHMMM NcuxidHMMKM posnadamu 12 (n = 42)

2,29+1,70 2,51+1,08 1,99+0,90 2,56 1,32
3,98+ 1,86 2,57+1,73 2,34+1,12 3,16+ 1,63

[MoyaTok nikyBaHHs
3aBepLLeHHs NikyBaHHs Ta peabinitavyii

MIABULLIEHHS aKTUBHOI yBaru, yeUanmBICTb, HaBUYKM NMCbMa
noninwwnncs y 82,2 % Bunagkie, crarm ripwmmn y 17,8 %.
KomyHikaTuBHi HaBuukn cTanu kpatmmu y 80,0 % nignitkis,
noripwmnmes y 6,6 %. Baxvea HaBuuka Ans Nianitkie i3
PB — camoobcnyroByBaHHs, | BaxvBy porib B i po3BUTKY
BiZirparOTb NCUXOTEPANEBTUYHUIA | NCUXONPOMINaKTUYHIA
komnnekew. [icns peabinitavii cnoctepirany NO3UTUBHY Av-
HaMmiKy LLOAO HaBW4kW camooberyroByBaHHs y 80 % XBOpX,
6e3 3MiH HaBuykK 3armiumnmues 20 % nignitkis. Y ' ncuxoe-
MOLiiHWIA CTaH nokpaLumecst y 78,5 %, 3anuwumecs 6e3 3viH y
21,5 % oci6. Lle 3HauHo GinbLue, Hix y aiteit i3 12 (p < 0,05).
MMicns nikyBaHHs HaBYarbHi HaBUYKK noninwmnmes y 92,8 %,
3anumnucs 6e3 amiH y 7,2 %; KOMYHIKaTUBHICTb MOKpaLLy-
nacby 71,4 %, He amiHunacs y 28,6 % Bunapkis. MoniniueHHs
HaBMYOK CaMoOOCNyroByBaHHS BUSBUANK Y 64,3 %, 6e3 amiH
coLliarnbHo-nobyTosi HaBUYKW 3armmnucs y 35,7 % Bunagkis.

Ak KpuTepii OLiHIOBaHHSA eeKTUBHOCTI 3anpOonoHoBa-
HVX peabiniTaviiHnX Nporpam BUKOPUCTOBYBANM BU3HAYEH-
HS| AMHAMIKV iHTErpaTMBHIX (Cy6’eKTUBHUX | 06’EKTUBHUX)
MOKa3HUKIB CTyneHsl aganTauii nignitka B cuTyauii noro
KUTTEQIANBHOCTI 3@ JONOMOrOK AOCTIMKEHHS piBHA AXK i
cowianbHOro (oyHKLiOHyBaHHS. Y HaLoMy focnimxeHHi XK
OLiHIOBaNM B 2 eTanu: nepeq no4YaTkoM nikyBaHHs Ta nicns
3aBepLLEeHHs NikyBaHHsl, peabinitauii (mabr. 2).

Otxe, y ' iHgukaTop 3aranbHoi AXK Ha nepLuomy
eTani ouiHIBaHHs cTaHoBuB 2,29 + 1,70 6ana. Ha doHi
peabiniTauii BnopszKoBaHO NMOBEAiHKY, aKTUBHICTb Ta
€MOLifHY CKIaaoBY; Lie CNpUSANO NigBMLLEHHIO MOKa3HMKa
K BHacnigok NoninLWeHHs eMOLHOMO yHKLIIOHYBaHHS
fo 3,98 + 1,86 6ana. Mignitkn 3 2 go nikyBaHHs Manwu
Hkyi nokasHukm FXK (1,99 + 0,90 6ana) nopisHsaHO 3 1.
MMicns nikyBaHHS BOHW TaKOX HIDKYE OLHWMN piBeHb AXK —
2,34 +1,12 6ana, 30ebinbLUoro 3a LKanamm «coujanbHoro
(PyHKUIOHYBaHHS» Ta «KWTTS B LLKOMi». BTiM, nopiBHAHO
3 NepLumMM eTanoM Ha oHi peabiniTauiiHoi nporpamu y
LMX NigniTkiB cnoctepirany He3HauHe MiaBULLEHHS OLHOK
3araneHoi A Big 1,99 + 0,9 6ana Ha nepLuiomy etani o
2,34 + 1,12 6ana Ha gpyromy, 30ebinbLioro 3a LuKanamu
isnyHoro Ta cowianbHOro gyHKLOHYBaHHS.

3a oLiHKoto 6aTbKiB AiTel i3 2, nokasHuku AXK nigsu-
LyBanues Ha Tni peabinitauii — Big 2,56 + 1,32 6ana Ha
nepLuomy etani go 3,16 + 1,63 6ana Ha gpyromy. batbku
BW3HAYMINW MOKPALLEHHSI KOMYHIKATUBHWX HaBWYOK i Ncu-
XOemoUiiHoro ctaHy. 3aranbHa ouiHka AX nigniTkis i3
2, Ha oymKy GaTbkiB, Oyna BULLOK MOPIBHSAHO 3 OLiHKaMu
MigniTkiB i Ha nepLuomy, i Ha gpyromy eTani. Lie moxe Gytun
CMPUYMHEHO TOYHIlWLMM aHanisom K 3 Goky GaTbkiB. Y
I Gatbku cnocTepiranu maike Hynbosy (0,06) guHamiky
3a nokasHuWkamu 3aranbHoi ouiHkn FXK. [lo nikyBaHHS
6atbku ouiHum AXK sk 2,51 + 1,08 Gana, nicns nikyBaHHs
nokasHuku AX ctaHoBunm 2,57 + 1,73 6ana. MopiHsHO 3
iCTOTHUM NiABMLLEHHAM 3aranbHoi ouiHki FXK y nigniTkis
Taki pesynsTaTii MOXHa MOSICHUTY BUCOKMMU BUMOramm
[0 Tepanii Ta 3aBULLEHNMI OYiKyBaHHAMM Bif pe3ynbTaTis
peabinitauii B 6aTbkiB nignitkis i3 1.
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3a3Haunmo, LU0 BaTbKKM NiANITKIB i3 NO3UTUBHOW ANHA-
MIKOIO 3aXBOPIOBaHHS, SIKy CMOCTepirant Ao noyaTky obcre-
XXEHHs1, BULLE OLiHUIM 3aranbHy AXK nopiBHAHO 3 OLiHKaMu
nigniTkiB i3 HeraTMBHOW AnHamikow — 4,12 + 2,10 6ana Ta
2,34 + 1,40 Gana (p < 0,05). Batbku NianiTKiB i3 NETKO
PB, y skux Ha Tni peabinitauii cnocTepirany NoKpaLleHHs,
Hxye ouiHtoany SXK nicns nikysaHHs — 2,68 + 1,74 6ana.
Taka TeHaeHUis Moxe ByTU CpUYMHEHA 3aBULLEHUMM
ovikyBaHHsAMW Bif peabiniTauii. Batbku nigniTkie, y AKuX
BUSIBUNW HEraTMBHY AyHaMiky abo B3arani BifCyTHICTb 3MiH
[0 MoYaTKy AOCHimKEHHs, Ha ApyroMy eTani JaBanu BULLY
ouiHKy XK BignoBigHO 40 NOKa3HWKIB Ha NepLIOMY eTani.

3a pesynsratamu BUBIPKOBOrO KaTaMHECTUYHOIO AOCHTi-
mxeHHs XK (y nepiog 1-6 MicauiB) BCTaHOBWNW: 3aranbHa
ouiHka AXK i B 6aTbkiB, i B xBOpMX i3 [1 3anuiumnacs Mainke
Ha ogHoMmy piBHi (2,69 + 1,70 Ta 3,89 + 1,86 Gana Bignosia-
HO), Ha BiZMIHY Bif OLiHOK y 2, fie 3aranbHui iHaYKaTop
S 3HOBY 3HM3MBCA 4O MOKA3HUKIB MOYATKY AOCHIMKEHHS.
Llei dhakT nigkpecntoe HeobXigHICTb TPMBANILUMX, YNCTEH-
Hiwmx peabiniTauiiH1x 3axoaiB An1s NigniTkis i3 nerkoto PB,
MCUXIYHOKO Ta iHLLOK KOMOPGIAHOK NaTonorieto.

3aranom nicnsa 3actocyBaHHs peabiniTaviiHux npo-
rpam y nignitkis i3 [ BU3HaYMNM NOKpaLLEHHs 3a BCimMa ncu-
XiYHMMYM NapaMeTpamm: NONINLLMBCS NCUXOEMOLLIHWIA CTaH,
ONTUMI3yBanmMCs HaBUYKI HAaBYaHHS, 3pocia KOMYHIKaTuB-
HICTb, NOKPALLMNNCS HAaBUYKM camoobeyroByBaHHs. B 2
TaKOX CrocTepirany NOMiNLLEHHs 3a LMK napaMmeTpamu,
ane B 19,04 % Bunagkis oTpUManu HeraTuBHi pesynbsraTu.

Micns peabinitavii BU3HAYNNN 3MEHLIEHHS! KiNbKOCTi
BUNaAKIB | 3HYKEHHS CTYNeHs BMpasHOCTi komopbigHoi na-
TOrOrii, NOMIMLUEHHS KOTHITUBHOTO (OYHKLIIOHYBaHHS (yBarwm,
nam’siTi, MOBNEHHEBMX HABMYOK | HABYOK NUCbMA, YNTaHHS,
paxyHky), MOTOPUKY, MPOCTOPOBOIO OPiEHTYBaHHS. BuaHa-
YUKW NOMINLUEHHS aanTUBHUX HABUYOK CTATOANHAMIYHNX
yHkuin y 36,4 % BUnapkis, 3aaTHOCTI A0 camoobcnyrosy-
BaHHs1 - 22,7 %. 3aranom Ha Yac 3aBepLLEHHs OCTIMKEH-
Hs1 coLjianbHO aaanToBaHUMM MOXHa BBaxaTm 113 ocib, wo
cTaHoBuno 73,38 % Bif ycix 06CTEXEHNX.

06roBopeHHsA

Pesynbratv gocnigkeHHs, Wo 3aicHunu, 3biratoTbes 3 Aa-
HUMK BITYN3HSAHKX [9] Ta iHO3EMHUX [2] JOCigHUKIB NpO Te,
LLIO KOMMIEKCHI MporpamMm Ha OCHOBI BioncuxocoLiansHoro
nigxogy 3 BUKOPUCTaHHSIM MPEBEHTUBHUX 3aXOfiB MatoTh
iCTOTHWI MO3WTUBHWI BMIVB Ha 300POB’'A NIAMITKIB i3 NIEMKOH0
PB, 3meHLwytoTb BNvB komopbigHoi natonorii, iHBanign-
3auito nauieHTiB, NOKpaLLyoTb afanTBHi MOXIUBOCTI,
nigsuLLytoTh S i coLlianbHe (yHKLIOHYBaHHS TakvX XBOPHIX.

BucHoBKU

1. bioncuxocoujianbHa Mofenb HagaHHs 4onoMoru
nignitkam i3 PB, wo Bkntoyana meauko-6ionorivyHuia,
MCUXONOro-NeaaroriYHniA i couianbHUn acnekTu, Cnpusie
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NiaBMLLEHHIO ePeKTUBHOCTI peabiniTauitHnx 3axoais,
CNPSIMOBAHWX Ha 3MEHLLUEHHS CTyneHs BupasHocTi PB i
noninLUeHHs colianbHoi aganTauii.

2. Y pesynbTaTi BXUTUX peabiniTaliiHux 3axodis
CrocTepirany 3MeHLLEHHS KiflbKOCTi BUNAAKIB | 3HKEHHS
CTyNeHs! BUpPa3HOCTi koMOpGiAHOI naTonorii, noninLIeHHs
KOTHITUBHOTO (hyHKLIOHYBaHHS (yBaru, nam’siTi, MOBMEHHE-
BWX HABMYOK | HABMYOK MUCbMA, YUTAHHS, PaxyHKy), MOTO-
PYIKi, NPOCTOPOBOTO OPIEHTYBaHHS. BU3Hauunn noninwueHHs
afanTMBHUX HAaBWYOK CTATOAMHAMIYHUX (PYHKUIA Y 36,4 %
BUMaZKIB, 30aTHOCTI 40 caMoobcenyroByBaHHs — Y 22,7 %.
Ha yac 3aBepLUEHHs! AOCTIMKEHHS COoLianbHO afanToBa-
HUMW MOXHa BBaxaTh 73,38 % obcTexeHnX.

3.Y nigniTkie i3 nerkoto PB, komMop6iaHOt0 NcuxiyHo Ta
iHLLIOK NaToMorielo BU3HAYMIM TaKOX HEraTUBHY AMHAMIKY
(19,04 %) abo ii BigcyTHicTb (14,29 %). Lle nigkpecntoe
HEOoOXiHICTb TpMBAnILLMX, YNCTEHHILLMX peabiniTauiiHmx
3aX0fiB Y LMX XBOPUX.

4. 3acTocyBaHHs AndepeHLinoBaHOro NepcoHarnisosa-
Horo nigxoAy B peabinitawji nignitkis i3 nerkoto PB cnpusie
MOKPALLEHHIO AiarHOCTVKM [1e3aAanTBHMX NPOLECIB He
TiNbKK 3@ NCUXiYHMMKM Ta BionoriyHMMK napameTpamu,
are i 3a coujanbHMK, Lo NoTpebye akTUBHOTO 3amnyyeHHs
GaTbkiB i negaroris 4o peanisauii nporpam peabiniTauii.

lMepcnekTMBU NoAanbLLKX AOCTimKEHb NONSAraTb Yy
PO3pOBNEeHHI NPaKTUYHUX PEKOMEHAALN LLLOAO CTBOPEHHS
YMOB 41151 MigniTKiB i3 nerkoto PB ans makcumansHo camo-
CTINHOTO NPOXMBAHHS B rPOMagi.
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3acTtocyBaHHA cnekTpockonii 6AMXHbLOro iHppauepBoHOro

OpwuriHaAbHiI AOCAIAXKEHHS

BUNPOMiHIOBaHHA B rocTpin ¢pasi rinokcuuHo-iLuemiuHoi eHuedanronarii

B HOBOHAPOAXXEHUX

A. C. Ctpuxak(D*ABCD | O, AHIKIH(DACEF

3anopi3bknii AepxaBHWUI MeAUUHWI YHIBEpCHTET, YKpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

AKTyarnbHAM € BUSIBMEHHS HOBWX MapKepiB HWPKOBOI rinonepdysii B JOHOLEHNX HOBOHAPOMKEHWX Nif 4Yac TepaneBTUYHOrO
OXOMNOMKEHHS 3 NPUBOAY NOMIPHOT ab0 BaXKOI MMOKCUYHO-ILLEMIYHOI eHLiedhanonarii Ans 3anobiraHHs NPOrpecyBaHHo roCTPOro
MOLUKOKEHHS HUpoK (TTTH).

MeTa po60TH — OLiHUTM 3HaYyLLiCTb 3acToCyBaHHS Be3nepepsHoro nepundepnyHoro NIRS-MOHITOPUHIY B JOHOLWEHWX HOBOHA-
POIKEHWX i3 FNOKCMYHO-ILLIEMIYHOI0 eHLiedhanonartieto Ansg paHHbOro BUSIBMEHHS HUPKOBOI rinonepdyaii Ha Tni npodinakTuyHoro
3aCTOCYBaHHS METUNKCAHTMHIB.

Marepianu Ta metoau. [pocnekTnBHe paHAOMI30BaHE KOHTPONbOBaHE AochimkeHHs 3aiicHunn y 2019-2022 pp. Ha 6asi
BinAineHHs iHTeHcWBHOI Tepanii HoBoHapomkeHnx KHIM «3anopisbka obnacHa kniHiyHa gutaya nikapHsy 30P. 3anyunnu 50
[OHOLLIEHNX HOBOHAPOKEHMX, SIKUM MPU3HaA4MIM Nporpamy TOTanbHOI NikyBanbHOI rinoTepMmii 3 NpuBoay NOMIpHOI abo TSKKOT
riNOKCUYHO-iLLIeMiYHOT eHuedbanonarii. HeMOBNAT NoAinunv Ha 2 rpyni, KoxHa 3 KX OTpUMyBana npenapar rpyny METUIKCaHTUHIB
ans 3anobiraHHs nporpecysanHto IMH. beanepepsHuii NIRS-MOHITOPUHI HUPKOBOI Ta MO3KOBOT TKaHUH 3MIACHIOBANK NPOTSIOM
BCi€i (ha3un OXOMNOMKEHHS Ta 0 3aBEPLUEHHSI nepioay 3irpiBaHHs. Bueyanu 38’530k Mix nokasHukamu NIRS i possutkom IMIH, sike
BW3Ha4anw BignoBigHO 40 MoaudikoBaHoi HeoHaTanbHoi Wwkamv KDIGO (2012) 3a nigBuLLEHHSM PiBHS CUPOBATKOBOTO KpeaTuHIHY
Ta 3HWKEHHAM Temny Aiypesy npoTarom nepLuvx 5 Aid.

Pesyniratu. MMig yac NIRS-MoHiTOpuHry 3'sicyBani, Wo 3MiHy nokasHukie LepebpanbHoi CrSO, BUABNAMM SeWo paHille, Hix
HupkoBoi RrSO,, afe HMpKM ripLue nifaaoTbes aytoperynauii Ta 3miHi nepdysii nopieHsHO 3 MoskoM. Piseb CrSO, ineHTU4HMIA
ANst ABOX rpyn, HE 3MIHIOETLCS 3aMneXHO Bif BBEAEHHS KodbeiHy LuTpaTy abo TeodiniHy. YcepeaHeHi nokasHuku nepugepuyHoi
peHarbHoT catypaii Aewo euwi sig CrSO,, Manm TeHAEHL0 4O 3pOCTaHHA MPOTATOM NepioAy CnocTepexeHHs. Lie MoxHa no-
SCHUTN BUHUKHEHHAM penepdy3il HUPOK nicns rinokcii. PiBeHb eKCTpaKLii HUPKaMW KUCHIO 3HU3MBCS.

Pesynbratu cBigyaTb, WO Nepiog, 3irpiBaHHs xapakTepuayeTbea Hopmanisavieto nepdysii, NiaBULLEHHSM perioHapHOI peHanbHoI
caTypalLlii Ta 3HVKEHHAM BUAINEHHS KUCHIO HUPKaMu. [OCTpe NOLKOMKEHHS HUPOK Y cTagii | 3adikcysanu y 4 (8,00 %) HoBoHa-
pomkeHux, ctagii Il -8 1 (2,00 %), ue 3ictaHi nokasHuk Ans rpyn gocnigxenHs (p = 0,8009; U = 299,00). HatomicTb ctagito 0
mana peLuta mantokis — 45 (90,00 %). KogeH i3 HoBoHapomkeHnx He Mae ctagii Il 3a KDIGO (2012) Ta He notpebyBas 3aMiCHOI
HUPKOBOI Tepanii.

BucHoBku. KomBiHOBaHe BUKOPUCTAHHS METUNKCAHTUHIB i MIATPUMaHHS ONTUMAanbHOI NOCTHaTaNbHOI reMOoAVMHaMIKM 3a 10MOM-

oroto NIRS-giarHoCTUk XWTTEBO BaxvBe Ans MpodinakTukv Ta nikyBaHHs [MIH y HOBOHapomKeHWX i3 MOMipHO0 abo TshKKoH
riINOKCUYHO-ILLEMIYHOIO eHLiedhanonarieto.

The use of near-infrared spectroscopy in the acute phase of hypoxic-ischemic
encephalopathy in newborns

L. S. Stryzhak, I. O. Anikin

Detection of new markers of renal hypoperfusion in full-term infants during therapeutic cooling in moderate or severe hypoxic-
ischemic encephalopathy to prevent the progression of acute kidney injury (AKI).

Aim. To evaluate the significance of using continuous peripheral NIRS monitoring in full-term infants with hypoxic-ischemic
encephalopathy for early detection of renal hypoperfusion against the background of prophylactic use of methylxanthines.

Materials and methods. A prospective randomized controlled trial was conducted from 2019 to 2022 on the basis of the Neonatal
Intensive Care Department of the Zaporizhzhia Regional Clinical Children’s Hospital. We included 50 full-term infants who underwent
a program of total therapeutic hypothermia for moderate or severe hypoxic-ischemic encephalopathy. The infants were divided
into 2 groups, each receiving methylxanthine to prevent the progression of AKI. Continuous NIRS monitoring of renal and brain
tissues was performed throughout the cooling phase and until the end of the warming period. The relationship between NIRS
and the development of AKI, which was determined according to the modified neonatal scale KDIGO (2012) by increasing serum
creatinine and decreasing urine output during the first 5 days, was studied.

Results. NIRS monitoring revealed that changes in cerebral CrSO, were observed somewnhat earlier than renal RrSO,, as
the kidneys were less susceptible to autoregulation and perfusion changes than the brain. The level of CrSO, was identical in 2
groups and did not change after the administration of caffeine citrate or theophylline. The average peripheral renal saturation rates
were slightly higher than CrSO, and tended to increase during the observation period due to the development of renal reperfusion
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after hypoxia. While the level of renal oxygen extraction decreased. The results obtained indicated that the warming period was
characterized by normalization of perfusion, increase in regional renal saturation and decrease in renal oxygen excretion. In
general, acute kidney injury in stage | developed in 4 (8.00 %) newborns, and stage Il - in 1 (2.00 %), which was equivalent in
both study groups (P = 0.8009; U = 299.00). Instead, the other children had stage 0 — 45 (90.00 %). None of the neonates had
stage Il according to KDIGO (2012) and required renal replacement therapy.

Conclusions. The combined use of methylxanthines and the maintenance of optimal postnatal hemodynamics through NIRS
diagnostics are vital for the prevention and treatment of acute kidney injury in neonates with moderate or severe hypoxic-ischemic

encephalopathy.

Bnnabko MinboHa HeoHaTarnbHUX CMepTeit y BCbOMY CBITi
LLIOPOKY MOB'A3aHi 3 riNOKCUYHO-iLLEMIYHO eHLedanona-
Tieto (FlE) Big nonorosux ycknagHeHs [1]. Lia natonoris
MaHitheCTye MopyLUEHHAM CBiAOMOCTI, CyAOMamu, pec-
nipaTopHUMK po3nagamm, M'30BOK0 AMCTOHIEN Ta rino-
pednekcieto. €anHU echeKTUBHUIA METO, AN1S 3HVKEHHS
CMepPTHOCTi Ta HEBPOMOMYHOTO AeiLMTY — HEMPONPOTEKLS
3a JONOMOroK NikyBanbHOI FiNOTEPMIT; CTilKUA piBeHb
CMepTHOCTI 1 iHBanigHocTi ctaHoBuTb 16-30 % [2,3].

HeviponpoTekTopHa fis TepaneBTUYHOI TinoTepMii
[0CAraeTbCs B Pe3ynbTaTi 3HWKEHHS MO3KOBOrO MeTabo-
ni3My, NPUrHIYEHHS BUBINbHEHHS BiflbHWUX PaauKaniB KUCHIO
Ta NEPEKNCHOr0 OKNCHEHHS NiMiiB KMITUHHUX MemMOpaH,
3MEHLLEHHSI BUBINbHEHHS NpO3ananbHUX IHTEPNENKIHIB i
LIMTOKIHIB, O NPU3BOAWUTbL A0 MPUrHIYEHHS akTuBaLii Mi-
Kpormii, @ OTKe [0 3HWKEHHS NPSMOi HENPOTOKCUYHOCTI [4].

HeaBaxatouu Ha Te, Lo TepaneBTUYHa rinoTepmis 3HW-
Y€ CMEpTHICTb, HeoOXifHi OAATKOBI METOAM NiKyBaHHS,
CrpsIMOBaHi Ha 3anobiraHHs HEBPOIOTYHUM YPaKEHHSAM
CepenHbOro Ta TSHKKOTO CTYMEHIB, SiKi BUSIBNSIKOTL Y Maiike
MOMNOBUHY NaLEHTIB, SKi BUXUNK [5].

OpnHe 3 HalHebe3neyHiLLMX yCKNagHeHb | HaciakKis ne-
peHeceHoi acikcii Ans HOBOHAPOMKEHUX — HEBPOIOTiYHE
MOLLIKODKEHHS, LLIO ICTOTHO BNMMBAE Ha SKICTb XuTTs. Came
TOMY MiATPUMKa ONTUMANbHOTO MO3KOBOMO KPOBOTOKY Mif,
yac TepaneBTUYHOI riNoTEPMIi € HaBaXMMBILLOK YMOBO
Ans 3a6e3ne4eHHst HeBPOIONYHOMO 300POB’S NALEHTIB.

MepuHaTanbHa acikcist CNPUYMHAE PO3BUTOK HE NuLLe
LepebpanbHoi rinonepdysii Ta iwemii, ane 1 BUKNMKae
YPaXeHHsI ceplsl, rocTpe noLkomkeHHss Hupok (MTIH),
nereHb, LUMYHKOBO-KULLKOBOTO TPakTy Ta LUKipW. 3aranom
nepuHatanbHa acqikcis Moxe NpuU3BeCTW 40 NOMIOPraHHoI
HepocTaTHocTi [6].

lNepepo3noain cepLeBoro BUKUAY — peakuis Ha ac-
pikcito, nig yac AKoi KPOB CNPAMOBYETHCA 3aeBiNnbLIOro
B MO30K i cepue, 06Mexyoun [OCTaBNEHHS KUCHIO A0
HUPOK. HMPKOBI KNITUHM MatoTb NnLLe 0BMeXeHy 30aTHICTb
[0 aHaepoBHOro AMXaHHsI, OCKIMbKY KIITUHW KaHanbLiB
yXKe XMBYTb Y CEPEAOBHLL HU3LKOTO HAMPYXeEHHs KUCHI0
i oye CnpUiHATIMBI [0 penepdy3ifiHOrO NOLUKOMKEHHS.
£k HacnigokK, rocTpe MOLUKOMKEHHS HUPOK Y HEMOBAAT i3
PI3HUMM CTYMEHAMM NepuHaTanbHOI acqikcii po3BNBAETb-
cs B 50-72 % Bunagkis i € hakTopom pu3uKy TprUBanoro
nepebyBaHHs y CTaLioHapi, PO3BUTKY TSHKKMX XPOHIYHMX
3aXBOPIOBaHb (XPOHiYHa xBOpoba HWMPOK), iHBanian3aLii
Ta cMepTHocTi [7,8].

AfekBaTHa OKCUreHauis HUPOK Mae BupiLLaribHe 3Ha-
YEHHS1 4Nt HOBOHAPOMKEHOTO, @ HEIHBA3WUBHUI MOHITOPUHT
3abe3nevye BUMIPOBaHHS 6anaHcy Mix JOCTABMEHHSAM i
CMOXVBaHHSAM KVCHIO, @ TaKoX Bifbveae nepdyasito Hupko-
BOI TkaHUHK. CnekTpockonist GrKHLOro iHppaYePBOHOMO
BunpomiHioBaHHa (NIRS) — nepcnekTuBHa npunixkosa
CcTpaTerist Ans paHHLOrO BUSIBMEHHS PO3naziB KpoBOOGiry,

a TaKoX Ans paHHbOrO PO3Mi3HaBAHHS YPaXKEHHS HUPOK.
MpunycTunm, LWo came y HOBOHAPOMKEHNX Nepudepny-
HWiA MoHiTopuHT NIRS Moske ByTu YyTnmBILLIMM O rocTpyX
3MiH OKCUreHaLiiHOro romeocTasy, Hix LepebpanbHui
MOHITOPUHI Yepe3 3axuCHi iionoriyHi MexaHiamu, ki
nigTpumytoTh LiepebpanbHy nepdysito [9].

OcKinbKu OLHIOBAHHS XWUTTEBO BaXIMBUX NapaMeTpiB,
SIK-OT YacToTa cepLieBunx ckopoyeHs (YCC), cepepHin apte-
pianbHui Tck (CAT) i cucTeMHe HacyeHHs KucHem (SpO,),
He 3aBXJy MOXe NoKasyBaTy CTYMiHb yPaXeHHS FoNoBHOTO
MO3KY, TO A4S MOBHOI KMiHIYHOT KAapTUHW BKpai BaXKMBUM
CTae OL|iHIOBaHHS OKcUreHaLyi Ta nepdysii roroBHOM MO3KY
HoBOHapomkeHux 3a gonomoroto NIRS [10].

LlepebpancHuii NIRS-MOHITOPUHT BUKOPUCTOBYIOTb
ANSt BUBYEHHS ayTOperynsyii CyauH ronoBHOro0 MO3KY, BiH
[Ja€ 3Mory OLjHUTY Nepdy3ito Ta BanaHe Mix JOCTaBNEHHSIM
i CNOXMBAHHSIM KUCHIO TKaHWHAMW, @ TaKOX € CTaHAAPTOM
JiarHocTukn y GaraTbox BifdiNeHHsIX HeoHaTanbHOI iH-
TEHCMBHOI Tepanii Ans BUSBMEHHS PU3NKY Ta HEraTMBHWX
HacniaKiB Ans HEPBOBOIO PO3BUTKY HeMOBNAT [11-15].

HuHi € HaranbHa notpeba B iHAMBIAyanizoBaHOMY
nigxogi 4O paHHLOrO BUSBIIEHHS (DaKTOPIB pU3NKy Ta
CUMMNTOMIB NS po3pobneHHs eheKTUBHUX TepaneBTUYHUX
cTparterii nikyBaHHs I'|E Ta noB'si3aHmX i3 Heto koMopbigHMX
OpraHHMX ypaxeHb.

MeTa po6otu

OuiHnTK 3HavywWicTb 3acTocyBaHHs GesnepepBHOro
nepudepuyHoro NIRS-MOHITOPWHIY B [JOHOLLEHUX HOBO-
HapOMKEHMX i3 TMOKCUYHO-ILLEMIYHOK eHuedanonaTie
AN PaHHbOrO BUSIBMEHHS HUPKOBOI rinonepdyasii Ha Tri
NpoginakTU4YHOrO 3aCTOCYBAHHS METUINKCAHTUHIB.

Marepianu i MeToAH AOCAIAYKEHHA

[MpocneKTVBHE paHAOMI30BaHE KOHTPOMBLOBAHE AOCIMKEH-
Hs1 3aincHunu 3 nnctonaaa 2019 poky Ao civHg 2022 poky
Ha 6a3i BinaineHHs iIHTEHCMBHOI Tepanii HOBOHAPOMKEHUX
KHIM «3anopisbka obnacHa kniHivHa auTsya nikapHsi» 30P.
BucokocnevjianizoBaHy cTauioHapHy JonoMory Hagasa-
N HOBOHAPOAKEHMM, TPAHCMOPTOBAHKM i3 MONOroBUX
OyanHKiB i rocniTanis Apyroro piBHA HafaHHS [OMOMOrM
3anopisbkoi obnacri.

Y pocnigxeHHs 3anyunnu 61 [OHOLWEHOro HOBO-
HapOZXKEHOro B roCTPOMY Mepiodi NOMIpHOI abo TSHKKOI
rinoKCcUYHo-iLLeMiYHOI eHuedanonarii, ska notpebysana
3aCTOCYBaHHS MPOrpamMy CUCTEMHOI NiKyBarbHOI rinotepmii
3rigHo 3 Hakasom MOS3 Ykpainu Big 28.03.2014 p. Ne 225
(YHichikoBaHwi kniHiYHMIA npoTokon «Mo4aTkoBa, peaHima-
LinHa i nicnsipeaHiMaLliiHa LonoMora HOBOHAPOMKEHUM B
YkpaiHi»). 13 DOCRiMKEHHS BUKITHOYMAN HOBOHAPOMKEHUX
(n=11), Ai He BigNOBIZANN NOKa3aHHAM [0 3AiNCHEHHS Mi-
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KyBanbHOI rinotepmii: Aitei i3 nposiBamy 3aTpUMKM BHYTPILL-
HbOYTPOGHOTO PO3BUTKY Ta iH(PEKLIIHOrO Npouecy (n = 2),
BPOKEHUMY Baiamu po3BUTKY (N = 6), NporpecyBaHHAM
nereHeBoi rinepTeHsii Ta HeKopUroBaHoro MeTaboniyHoro
aumnaosy (n = 2), i3 NonoroBMMY TpaBMaTU4YHIMKM Y1 reMmopa-
riYHUMK noLukogkeHHsMK LIHC (n = 1), HeMOBRAT y TEPMiHI
recTauii <37 TKHIB | MantokiB i3 | cTagieto rinokcUYHo-ile-
MiyHoi eHuedanonarii. Micns aoaaTkoBoro 06CTeXeHHs
50 HOBOHaAPOMKEHMX OOMYLLEHO 10 AOCTIMKEHHS (puc. 1).

3a nokasaHHAMM HEMOBATaM NMpW3HaYanu nporpamy
TOTanbHOI NikyBanbHOI rinoTepmii. 3rigHoO 3 NPOTOKONOM,
OXOMOPKEHHS BCbOrO Tifla [0 LiNbOBOI pekTanbHoi Tem-
nepatypu 33,50 0,50 °C npoTsrom 72 rof i3 nocTynosum
3irpiBaHHsIM npotsrom 8 rog 3i wewngkicTio 0,50 °C/roa po
nigsuiieHHs Temnepatypu Tina go 37,00 °C gocsirHyTo
3a gonomororo cuctemn Tepmoperynsuii Tecotherm Neo
(Inspiration Healthcare, United Kingdom).

PYTUHHWIN MOHITOPUHT NepeabayaB BU3HAYEHHS! PiBHSI
kaninapHoi catypauii SpO,, KOHTPOMIO apTepiarnbHOTO TUCKY
HeiHBa3MBHUM OCLIMIIOMETPUYHUM METOAOM i 4acToTK
CepLeBMX CKOPOUYEHb, BU3HAYEHHS KUCHEBOTO HAaCUYEHHS!
HUPOK Ta WOro 3B'A3Ky 3 MOpYLUEHHAM nepdysii, noro-
AVHHUIA Temn aiypesy. [Ansa 3abe3neyeHHs KOMOpTY BCi
HEMOBIIATa OTPUMYyBanM iHAY3ito MOpdiHy. F'eMoanHaMiyHy
cTabinbHIiCTb MigTPUMYBaNU BBEAEHHAM AodamiHy BCiM
HOBOHAPOMKEHUM, 1OAATKOBO BMKOPUCTOBYBaAnM Aoby-
TaMiH, HopeniHedpuH, deHinedpuH abo eniHedpuH Ha
po3cya nikaps Ans 3abe3neyeHHs CTabinbHOro cepenHboro
apTepianbHOro TUCKY B AianasoHi 59-63 mm pr. cT. [16].

lNepuHaTaneHe nowkomkeHHs LIHC Bu3Hayanu, rpyH-
TYKOUMCb Ha 3araribHUX KpUTEpIsX, SK-OT 0COBNMMBOCTSX
nepebiry BariTHOCTi, TepMiHi B3STTS Ha 06nik, cepeaHLOMY
BiLli MaTepiB, TN PO3POMKEHHS, OLiHLI 3a LKkanot Anrap
Ha 1 Ta 5 xBunuHax, nepBrHHii peaximaLlii, notpebi B LwTyy-
Hilt BeHTMRALT. HeoHaTanbHy eHuedanonarito ouiHioBanm
3a wkanoto Thompson (1979 p.), 3a kot NOMIpHI cTagii
Bignosigana ouiHka 11-14 Ganis, Tsxkin — 215 Ganis.
Hesponoriyni 03Haku eHLedanonarii HOBOHAPOMKEHNX —
aHomanii TOHycy, piBeHb CBiJOMOCT, 033, Cy4OMHa aKTuB-
HICTb, pecbrieKTopHa AifrbHICTb | BereTaTueHa ANCHYHKLIS.

3a KpuTepisaMmM OLiHIOBaHHA HeoHaTanbHOI eHueda-
nonarii 3a Wwkanoto Thompson, NoMipHy cTagito Manu 35
(70,00 %) HoBoHapomkeHux, y 15 (30,00 %) HemoBnAT
JiarHocTyBanu TaxKy ctagito. ETionorivni daktopu, Lo
CMPUYMHUAN PO3BUTOK acdikcii, — roCTpUI AUCTPEC Nno-
ga (n = 31, 62,00 %), nonorn nosa 3aknagamm OXOPOHH
3n0poB’st (n = 2, 4,00 %), NOpyLIEHHs CM NMOMOroBOT
[iSnNbHOCTI, 30KpemMa BTopuHHa cnabkictb (n =9, 18,00 %),
CTUMYNALS NonoroBoi AisnbHocTi (n = 8, 16,00 %), yTpya-
HeHi nMonory BHacMiAoK HeNpaBMIbHOMO NOMOXEHHs abo
nepeanexaHHs nnoga (n = 3, 6,00 %), gononoroea KpoBo-
Teva Ta BigwapyBaHHs nnaueHT (n = 3, 6,00 %), nornorosa
[iANbHICTb Ta PO3POMKEHHS, YCKMaAHEHi NaTonoriYHnM
craHom nynosuHmM (n = 17, 34,00 %), yTpyaHeHi nomoru
BHaCNiAoK HEBIANOBIAHOCTI po3MipiB Ta3a Ta nnoaa (n = 6,
12,00 %), HeBaana cnpoba BUKIVKaTV MO0 3 HACTYMHUM
kecapeBuM po3TuHoM (n = 24, 40,00 %), 3acTocyBaHHS
Bakyym-ekcTpaktopa (n = 3, 6,00 %), wunuis (n = 1,
2,00 %), yTpyOHeHi nomnoru Yepes He3BUYaNHO BEMMKWNA
nnig (n =2, 4,00 %).

[liarHOCTWKy CYAOMHOI aKTMBHOCTI 3A4iCHI0OBanM Kni-
HIYHO Ta 3a JOMOMOrOK amnIliTyAHO-IHTErpoOBaHOI enek-
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OpwuriHaAbHiI AOCAIAXKEHHS

TpoeHuedanorpadii (aEEI). besnepepsHii MOHITOPUHI
aEET BukoHyBanu Big rocnitanisallii nawieHTa B BifaineHHs
iHTEHCMBHOI Tepanil 4O 3aBepLUeHHs ha3u 3irpiBaHHs Y
YacTUHM HeMOBNAT abo NponoHrysanu 3a notpebu. 3a-
nvcy iHTepnpeTyBanu wopobu, BpaxoBytoun apTedakty,
BMKOPUCTOBYBaNM knacudikauito oHOBKUX NaTTepHiB
aEET L. Hellstrom-Westas (2006) [17]. Y pa3i BusiBneHHs
€eniakTUBHOCTI 3aCTOCOBYBAIN TiONeHTan HaTpito, NidoKaiH,
cnbasoH, heHobapbitan, nipugokeuH abo neseTupaLieTam
[0 BiJHOBEHHS MOCTINHOTO NaTepHy Ta NPUrHIiYeHHs Cyno-
MHOI aKTUBHOCTI.

3rilHO 3 NPOTOKONOM AOCRIAXEHHS, KOMMIIEKCHE
OLiHIOBaHHA COMATUYHOrO, HEBPOIOFiYHOMO CTaTyCiB,
BUMIPIOBaHHS PIBHS CMPOBATKOBOTO KPEaTUHiHY Ta BU3Ha-
YEHHS! CTYMeHs! TSHXKKOCTi rOCTPOrO MOLUKOMKEHHS HUPOK
BiZNOBIZHO 4O MOANCIKOBaHMX HEOHATaNbHUX KPUTEPIIB 3a
wkanoto KDIGO (2012 p.) agiiicHunu Ha 1, 3 i 5 goby Big
HapOMKEHHS. [INs BU3HAYEHHS perioHarnbHOro KYCHEBOTO
HaCUYEHHS HUPOK Ta OO 3B'513KY 3 NOPYLLEHHAM nepdyaii
BWKOPVCTaNM HEiHBa3BHY CMEKTPOCKONit0 GrKHBOTO iHA-
payYepBOHOMO BUMPOMIHIOBaHHS! (MOHITOPWHIOBa cuctema
okcumetpii X-100M «Nonin Medical, Inc.») npotsrom nep-
wux 3 pib. HedppoTokcuuHi npenapatu (amiHornikoaunau,
HEeCTepoigHi NpoTu3ananbHi 3acobu, amgoTepulmH B)
BUKMIOYEH 3 Tepanii.

CTaTUCTMYHUII aHani3 pe3ynbTaTiB BUKOHANW
3a JONOMOroK MakeTiB mporpamMHoro 3abesneyeH-
He Statistica 13.0, TIBCO Software Inc. (Ne niueHsii
JPZ8041382130ARCN10-J) i Microsoft Excel 2013 (Ne
niyensii 00331-10000-00001-AA404). HopmanbHicTb pos-
noginy nepesipsinu 3a gonomoroto TecTy Wanipo-Binka. Y
TekcTi i Tabnuusx faHi HasegeHo sik Me (Q1; Q3) — mepi-
aHa BuBIpKM Ta MKKBAPTUIBbHUI po3Max, & Came BEpXHiN
(75 %) i HxHin (25 %) keapTuni. KateropianbHi 3MiHHi
HaBedeHO sik abcomnTHa KinbkicTb Bunaakis (n) y rpyni
Ta yacrota y Biacotkax (%). [ns ouiHoBaHHS BipOrigHO-
CTi pi3HMLi abCOMIOTHMX 3HaYeHb CepeaHix BEMUYMH Mix
HesanexH1Mn Bubipkamn BUKOPUCTaNM HenapameTpuyHi
METOOMN CTaTUCTUYHOMO aHanidy — Kputepin MaHHa-BiTHi
(V). PiBeHb p < 0,05 BU3HAYMNM SK CTAaTUCTUYHO 3HAYYLLMIA
y BCiX TECTaX.

JocnigxeHHs 3aicHUNAK BiANOBIAHO A0 MPUHUMNIB
lenbciHcbkoi Aeknapauii. MMpoTokon JocnimKeHHs cxBa-
NEHO perioHanbHOK KOMICieto 3 nuTaHb GioeTnkn 3amo-
Pi3bKOro iepxaBHOrO MEAVMYHOTO yHiBepcuTeTY. [CHMOBY
iHchopmoBaHy 3rofly 6aTbkiB OTpUMan Nepes 3any4eHHsM
Y BOCTIDKEHHS.

Pe3yabtati

3aranom 50 [OHOLIEHUM HOBOHAPOMKEHUM MPU3HAYMM
nporpamy ToTanbHoI NikyBarbHOi rinoTepMii 3 npusoAy no-
MipHoi a6o Baxkoi 'lE 3 ogHouacHM NIRS-MoHITOpuHrom
HaCWYEHHSI KUCHEM TKaHWH HAPOK | MO3KY MPOTSIFOM NnepLUmX
80 roguH (72 roanHM OXONOMKEHHs Ta 8 roguH nepiogy
3irpiBaHHs). MeTogom Bunagkosoro BUbopy HOBOHapoO-
[PKEHUX NOZINVAN Ha 2 rpynin. Y nepLuy rpyny 3anyyqunm 25
HEMOBTAT, KOTPI 3@ MPOTOKOIIOM, SIKVM KEPYEMOCH Y HaLLOMY
BiOAINEHHI, NPEBEHTUBHO OTPUMYBanu KoeiHy uutpar
(Peyona®) y nosi HaaHTaxeHHs 10 Mr/Kr BHYTPILLIHBOBEHHO
KpanenbHo 3 iHTepBanom 12 roguH y nepuy Aoby KuTTs,
B [03i NigTpMaHHs 5 mr/kr 3 iHTepeanom 12 roguH — Ha 2
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Original research

n=61
Jlnctonag 2019 p. — civeHb 2022 p.
HoBoHapomeHi 237 THIB recTauji
3 03HaKamu nomipHoi abo Tskkoi [MNE

n = 11, suknioueHo

1. BHyTPILUHbOLLYHOYKOBWIA KPOBOBMNMB
(n=1);

2. PaHHill HeoHaTtanbHuit cencuc
(n=2);

3. BpomxeHi Baau po3BuTky
(n=6);

4. MporpecyBaHHs NereHeBoi rinepTeHaii,
HEeKOpUroBaHoro aunaoay (n = 2).

n=50

MpoBeaeHo nporpamy
nikyBarnbHoi rinotepmii

n=25
Kodpeiny umtpar 1

KpaneneHo 3 iHTepsanom 12 rog

Ha 1 poby, 5 mr/kr /B
12rog-2i3

n=25

TeodpiniH 3 mr/kr B/B kpanenbHo
3 iHTepBanom 6 rog
nepLi 3 Ao6M Bif HAPOMKEHHS!

0 mr/kr B/B

3 iHTepBanom
06w

Puc. 1. Cxema [OCTiZKEHHS.
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Ta 3 noby. [ipyra rpyna — 25 penpe3eHTaTMBHUX NaLieHTIB,
AKAM npusHaumnn Teodiniy (Eydinin-dapHnus®) y nosi 3
Mr/KT BHYTPILLIHBOBEHHO KpanernsHo 3 iHTepeanom 6 roauH
MPOTArOM nepLunx 3 A6 XuTTs.

BuKopuCTOBYtOUM MOHITOPUHT LiepebparbHoi (CrSO,)
Ta HupkoBoi (RrSO,) nepudepuuHoi okcureHauii (rS0O,),
BcTaHoBMNM AianasoH 60,00-80,00 %, i Gyab-ske Bia-
XWUINEHHS! curHanisysano npo rinokcito abo rinepokcito,
notpebyBano HesigknagHUX BTpyyaHb. MokasHukn NIRS
3anucyBanu i 3bepiranu LOCEKYHAN, TOMY AMs CPOLLEHHST
CTIPUIHSTTS 3aCTOCYBanu CepeaHbon000Be 3HAYEHHS 3
BUKMIOYEHHAM apTedakTis.

Oocnigvewin uepebpanbHy oKcureHawito, BUSBUMNM:
pieHb CrSO, ineHTMYHMIA ANA 2 rpyn i He 3MIHIETLCS 3a-
NEXHO BiA BBEAEHHS kodeiHy LuTpaTy abo TeodiniHy. Tak,
Ans nepLumx 24 rog BusHaumnm 66,80 (60,10; 73,60) % ans
nepLwuoi rpynv Ta 67,80 (62,60; 74,30) % ans gpyroi rpynu,
p = 0,4971; U = 277,00. Ans HacTynHux 48 rop cepepHin
rnoKasHviK perioHapHoi LiepebpanbHoi catypaliji 6yB BULLUM
i ctaHosuB 73,10 (66,30; 76,10) % y rpyni kodeiHy LuTpaTy
npotn 71,10 (67,50; 76,00) % rpynu TeodpiniHy, CTaTUCTU4HO
3Hauylla pisHuUS He BU3HadeHa, p = 0,8386; U = 301,50.
Ha yac 3aBepLueHHs nepiogy 3irpiBaHHs CepeaHe 3HayeH-
Hs1 popieHioBano 74,60 (70,50; 78,40) % i 75,30 (70,80;
77,80) % BignosigHo, p = 0,8159; U = 300,00.

YcepenHeHi nokasHukM nepudepuyHoi peHanbHoi
carypauii gelwo suwyi Big CrSO,, xapaKkTepuaytoTbca TeH-
[EHLIEr0 [0 3pOCTaHHS MPOTATOM NePiofy CrOCTEPEXEHHS.
Lle nosicHioeTbCH po3BUTKOM penepdy3ii HUPOK micns
rinokcii. BusiBunu, Wo K1CHeBWiA AediluT | TepaneBTnYHe
OXONOIKEHHS CyNPOBOIKYIOTbCS 3MEHLLIEHHSAM CEPLIEBOTO
BUKWAOY, TeHAEHLiE [0 3HWKeHHS YCC i BUHUKHEHHAM
nepuepuYHOi Ba3OKOHCTPUKLIT. HaTomicTb nocTynose 3i-
rpiBaHHsi OpraHiamMy cripusie 36inbLUEHH0 CEPLEBOTO BUKUAY,

YCC, nigBuLLEHHIO apTepianbHOMo TUCKY, BasoaunsaTaLlii,
a OTXKe [JOCTaBMEHHIO KUCHIO Ta MOKPaLLEHHI0 peHanbHOI
nepdysii. [Ans rpynu kocpeiHy umTpaTy Ha nepuyy goby
cepefHs BenvumHa RrSO, npaBoi HUpku cTaHosmna 74,60
(68,90; 77,00) % i 73,50 (68,10; 79,30) % niBoi HUPKN.
Lli paHi sictaBHi 3 nokasHukamu rpynu Teodinivy — 73,40
(70,30; 79,20) % Ta 75,47 (72,20; 81,60) % BignosigHo,
p = 0,05. HactynHa poba xapaktepuayBanach niasuLLeH-
HAM nokasHukis RrSO, nepwoi rpynn go 77,80 (72,80;
80,10) % npaBoi Hupkw Ta fo 77,50 (73,40; 79,40) % nisoi
HWpku npoTm 77,60 (74,83; 82,30) % Ta 79,00 (74,00; 85,00)
% y opyrii rpyni; pisHnus HesiporigHa, p 2 0,05. Micns
3aKiH4YeHHs nporpamm nikyBanbHoI rinoTepmii perioHansHe
HaCY€EHHS HUPKOBOI TKAHWHM XapakTepuayBanocs nikosu-
MU MOKa3HUKaMW y HaloMy AOCTiMKeHHI. BusHauunm Taki
Aai: 77,50 (72,90; 83,40) % ans npasoi Hupku Ta 80,20
(79,10; 84,10) % ons niBoi HAPKK B rpyni kodpeiHy uuTpary;
81,30 (77,10; 85,20) % i 83,52 (79,50; 89,10) % y rpyni
TeodiniHy; nokasHuku 3ictasHi, p 2 0,05 (puc. 2).

JlikyBarbHa rinotepMisi CynpoBOKYETHCA MiABULLEHUM
BMAINEHHAM kucHio Hupkamu (FTOE) B ymoBax rinonepdoyaii
ANS NATPUMAHHS JOCTATHBOTO PIBHS HACUYEHHS! TKaHUH
KucHem. Po3spaxyBanu cpakuiiHy eKCTpaKkLilo KUCHI0
MO3KOBOI Ta HMPKOBOK TKaHWHaMu 3a POpMyIo:
FTOE = (Sp0, - (CrS0, abo RrS0O,)) / SpO, [18]. Peaynb-
TaT nokasanu, Lo nepiof 3irpiBaHHs XapaKkTepuayeTbes
Hopmanisauieto nepdyasii, NiABULLEHHAM perioHapHoT
peHarnbHoI caTypauii Ta 3HWKEHHSM BUAINEHHS KUCHIO
Hupkamm (puc. 3).

Mig yac NIRS-MOHITOPUHTY BUSIBUNM, LIO 3HKEHHS
nokasHukie LiepeGpansHoi CrSO, dikcysanu AeLLo paile,
Hi>X HWMPKOBOI, BOHO CYMpOBOXYBanocs 3mMiHamu piBHs
HaCWYeHHs KaninsapHoi KpOBi KUCHEM. Y Takomy BUnagky
Ha4acTilnMM BTpyYaHHAM Byro niguLieHHs pisHs FiO,,
Y pasi noripLUeHHsi cTaHy HOBOHAPOMKEHOTO, L0 Nporpe-
CyBano (CTilKe 3HVKEHHs kaninsapHoi Ta nepudepuyHoi
catypauii, bpagiapuTmis, apTepianbHa rinoTeHais, nopy-
LUEHHS KMCIOTHO-OCHOBHOTO CTaHy, CyOOMHa aKTUBHICTb
i 3miHa ¢poHoBOrO natepHy aEEl), HacTynHi BTpyyYaHHs
CMpsIMOBYBanu Ha cTabinisauito remoanHamiku, npurHi-
YeHHS CyoM, KOperyBaHHs MeTaboniyHoro aumposy Ta
napameTpiB LWTYYHOI BEHTUNALLT nerexb (LLBIT).

3a3Haunmo, LLIO iHOAI MOKa3HWUK CUCTEMHOI reMoanHa-
MiK MOXe BiZNOBIZaTV BiKOBi HOPMI, @ piBEHb perioHapHOi
CrS0, npn ubomy cTaHoBuTL 60,00 %, CBiA4MTL Npo icTOT-
Hi po3nagm nepdyaii B KpUTNYHO XBOPKX HEMOBNAT. Came
OLiHIOBaHHS apTepianbHOro TUCKY B HOBOHAPOMKEHUX €
[OBOMi CKNagHAM i CynepeyniBuM, OCKINbK HEMaE YiTko
BCTAHOBIIEHNX HOPMATVBHUX 3HA4YEHb LIbOTO MOKa3HWKa B
TaKvx navienTiB. Y haxoBux [Hrepenax HaBefeHo Kirbka Ba-
piaLin HopMaTUBHUX Aiana3oHiB apTepianbHoro Tucky (AT),
LU0 IPYHTYIOTCS Ha MOKa3HWKax recTaLliiHoro Biky, Macu
Tina npu HapoLKeHHi, NOCTMEHCTPYasbHOro Biky TOLLO. BCi
BOHMU, Ha Xarb, BCTAHOBIEH LLMSIXOM HEIHBA3VBHOTO BUMI-
ptoBaHHs1 AT, LLO He € «30M0TUM CTaH4APTOMY A1t TOYHOrO
BW3HAY€eHHS! LibOro NokasHuka. HeiHBasvBHe BUMiptoBaHHS
apTepianbHOro TUCKY B HOBOHAPOMKEHMUX € HAWMOLLMPEHi-
LUVMM, ane [OBOMi CKNaaHUM i HETOYHUM METOZIOM, OCKINTbKM
4acTo NpK3BOANTL [0 3aBULLEHHS abo HeoOLiHIOBAHHS
MOKa3HWKIB Y reMoAMHaMIYHO HEeCTabiNbHWX NaLieHTIB, Sk
notpebyoTb HeraHoOro BBEAEHHS Ba30NPECOPHUX Npena-
partiB v nigBuLLeHHs ixHboi Aoau [19,20].
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Ha puc. 4 HaBedeHO NOKa3HWKKM reMoguHaMiku Ans
KOXHOI OKpeMOi AUTHHY, WO 3'€aHaHi MiHisMM Ans KpaLLoi
Bidyanisauii BigMiHHOCTeW, ki ogepxanu Ha npakTuui.
Haibinblua BapiabenbHicTb npuTamaHHa nokasHukam ce-
penHboro AT. Lie moxe ByTi nos'sa3aHo 3 iHAMBIgyansHUM
BiJHOBNEHHSIM KPOBOTOKY Ta iHAMBIZyansHAM nepebirom
noniopraHHOi HEAOCTATHOCTI.

[MopiBHAHO 3 MO3KOM HMPKM FipLUe MigaatTbes aB-
TOperynauii Ta amiHi nepdysii. AptepianbHa rinoTeHsis
MOXe NiABULLYBATU PU3NK BUHUKHEHHS [TIH i HeraTusHO
BNAMBATW Ha (PYHKLIiO HUPOK. TOMY OPIEHTMPOM Y HaLLOMY
ZOCTIiKeHHi Byno nopyLeHHs came LiepedparnbHOro KpoBo-
TOKy, BUsiBNeHe nif vac 6e3nepepeHoro NIRS-MoHITOpuHry;

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

Mpo Lie CBIAYMNO 3HKeHHs nokaaHukis CrSO,<60,00 %.
YCi HOBOHAPOMKEHI 3 TIMOKCUYHO-ILLEMIYHOK eHLedano-
natieto, ki 3a3Hanu TepaneBTUYHOTO OXOMOMKEHHS ANs
cTabiniauii LeHTpanbHoi remoguHamiku, notpebysanu
Ba30MpecopHOi NiaTpumkn. 3aranom, 6es icToTHOI pisHuLi
MiX rpynamu gocnimkeHns, 21 (42,00 %) HoBoHapomkeHo-
My NPW3HaYMnM BoremiuHe HaBaHTaxeHHs posdmHom NaCl
0,9 % B 06’emi 10-20 MI/Kr BHYTPILLHBOBEHHO CTPYMUHHO
B pa3i NopyLLEHHs LiepebpanbHoro KpoBoToky, p = 0,7414;
U =283,00. Inst YHUKHEHHS NepeHaBaHTaXeHHs piauHO
Ta BpaxoBytuu GanaHc fOBOBOrO CNOXUBAHHS PiAWHA
BiNOBIAHO [0 (hyHKLLiT HUPOK, KPUCTaNOiaM 3aCTOCOBYBaNM
He GinbLue Hix [Bidi, 3BaXat0um Ha Npu3HadeHy Tepanito B
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OpwuriHaAbHiI AOCAIAXKEHHS

Ta6nuus 1. MNokas3HMKM roCTPOro NOLLKOMKEHHS HUPOK y HoBOHapomxeHux 3a KDIGO (2012)

Bes T (=49 =9 PR P

erammH mKkmonb/n, 1 fo6a 80,06 (67,33; 92,42) 116,61 (97,63; 165,8) 21,00
KpeatuhiH, mkmonb/n, 3 noba 68,45 (56,38; 83,15) 99,54 (76,24; 148,97) 39,00
KpeatuhiH, mkmonb/n, 5 noba 68,56 (56,98; 83,71) 160,94 (92,12; 167,78) 25,00
Temn piypesy, mn/kr/ron, 1 foba 2,70 (1,80; 3,80) 0,60 (0,50; 1,80) 54,00
Tewmn aiypesy, mn/kr/rog, 2 foba 2,80 (2,205 3,20) 2,30 (2,10; 2,60) 67,00
Temn piypesy, mn/kr/rog, 3 foba 2,40 (1,90; 3,20) 2,40 (1,80; 3,20) 110,50

0,0033
0,0182
0,0049
0,0607
0,1456
0,9613

Tabnuus 2. Pe3ynbrati nikyBaHHS y rpynax AOCHimKeHHS

Koty wrper (=29 Teogininn=25 v e

5,95 (5,35; 6,88)
12,00 (9,00; 15,00)
25,00 (21,00; 36,00)

TpVIBaJ'IICTb LB, aHi

TpweanicTb nepebysanHs y BAITH, nixko-gHi
TpwBanicTb nepebyBaHHs y cTauioHapi, Nikko-aHi
JletanbHictb 0

5,85 (4,75; 6,80) 274,00
12,00 (10,00; 14,00) 296,50
22,00 (20,00; 28,00) 257,00
0 312,50

0,4609
0,7636
0,2859
1,0000

nonoroux ByauHkax. BTim, cTabinisauii remoguHamiyHnx
nopyLLUeHb 3aBAsKM NpU3HaYeHOMy NikyBaHHIO BAanocs
pocartv nnwe y 4 (8,00 %) HemosnaT, 9 (18,00 %) naviien-
TiB fOAATKOBO NOTPEByBaNM NiABULLEHHS [03V fOdaMiHy,
ay 8 (16,00 %) HoBoHapomKeHMX 10 Tepanii 4OAAHO iHLi
Ba30MpeCcOpHi npenapatu (puc. 5).

3Baxatoum Ha TSHKKICTb cTaHy, y 29 (58,00 %) HemosnsaT
LepebparnbHa rinokcis 3anuwanacs pedpakTepHolo Ao
BCIX YTpy4aHb, TOMY Ans 36epexeHHs afeksaTHOI nep-
yaii MO3Ky BMKOPWCTOBYBANM KEPOBaHY MNEPTEH3ito, Lo
pocsrany KOMGIHOBaHUM 3aCTOCYBaHHAM (DeHInedpuHy,
HopeniHedhpuHy abo eniHedhpuHy Ta rigpPOKOPTU3OHY B 2
(4,00 %) HoBOHapomMKeHNX i3 L€l koropTu (puc. 6).

OTxe, rocTpe NOLLKOMKEHHS HUPOK 32 MOANIKOBaHOI0
HeoHartanbHoto LWkanoto KDIGO (2012) y ctagii | giarHo-
cryBanm B 4 (8,00 %) HoBoHapomxeHux, cTagito Il — B 1
(2,00 %); pani sictasHiy rpynax gocnimkeHHs — p = 0,8009;
U =299,00. Cragito 0 BusBUIM y pewiTn mantokiB — 45
(90,00 %) Bunapkis. YKomoeH i3 HOBOHAPOMKEHUX HEe MaB
ctagii lll 3a KDIGO (2012) Ta He notpebyBaB npusHaYeHHs
3aMiCHOi HUpKoBoI Tepanii (mabr. 1).

pynu AOCRImKEHHS He BIAPISHANMCA 3a TPUBAmICTIO
pecnipaTopHOi MiATPUMKW, KiNbKICTIO NiXKO-AHIB Y BiaAi-
TEeHHi IHTEHCWBHOI Tepanii HOBOHAPOKEHNX Ta CTaLlioHapi
3aranom. JletanbHi Bunagkv He 3adikcosaHi (mabn. 2).

06roBopeHHsA

PosBuToK AncyHKUioHanLHOI LlepebpoBackynspHoi ayTo-
perynauii CnpuinHSE HEBPOMNOTiYHI MOLWKOAXEHHS NpK
riNOKCUYHO-ILLEMIYHIN eHLedanonaTii B HOBOHAPOMKEHMX.
MoHiTopuHr ayToperynsuii Mae npoBigHe 3HaYeHHs Ans
PErynioBaHHs 3MiH reMOAVWHAMIKU B pasi MOLIKOMKEHHS
TOMOBHOTO MO3KY. TOMY Ba)KIMBYIM € BUSHAYEHHS OMTUMATTb-
HOTO CepeaHbOro apTepianbHOro TUCKY AN1S NiATPYMaHHS
ayToperynsii.

[JocnigxeHHs [oBOAATb, WO apTepianbHUM TUCK,
HK4MIA 3a onTumanbHuii CAT, konu ayToperynsuis € Han-
HaZiAHILLOLO, NMOB’'A3aHMWN i3 BiNbLUMM MOLLKOMKEHHSAM MO3KY
Ha MPT Ta ripLwmmMn HePOKOTHITUBHUMM pe3ynsTatamut B
HOBOHAPOMKEHVX 3i MMOKCUYHO-ILLIEMIYHOI0 eHLedanona-
Tieto [21-24].

Bu3HaueHHs1 onTManbHMX NOKa3HWUKIB HACUYEHHS Hp-
KOBOI TKAHWHM KUCHEM 1151 JOHOLLIEHWX HOBOHAPOMKEHNX

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

nokasaHo y gocnimkeHHi P. Montaldo et al. Haykosui fose-
nn, Wo Bigpasy nicns HapoMKEeHHs OKCUreHauis HUPKOBOI
TKaHUHN No4MHaeTbCA B fjanasoHi 40,00 %, a ockinbki SpO,
MOKPaLLYeTLCA 40 HOPMAMbHOTO PIBHS NPOTATOM MepLUNX
10 XBUMWH XWUTTSI, OKCUreHaLlisi HUPKOBOT TKaHUHK TaKOX
noninwyetbes o 80,00 % [25].

BuB4YEHHSIM HMPKOBOTO KPOBOTOKY 3aiiManucst Takox
S. M. Bailey et al. ABTopu HaBenw cepeaHi MOKasHUKM OKCK-
reHavii HUPKOBOI TKAHWHW Y OHOLLEHNX HOBOHAPOMKEHX
y nepLwi 48 rog xuTTs. BiacoTok okcureHadii NigBuULLYETbCS
10 90 % i NOBINbHO 3MEHLLYETLCS, OCKIbKWA HUPKOBWIA
KPOBOTIK MOKPALLYETLCS, 36iMbLUYETCS CNIOKUBAHHS KUCHIO
BiAMOBIAHO A0 OHiKyBaHOI HOPMarbHOI Gigionorii po3BUTKY
HUPOK [26].

IHWi y3aranbHeHi aHani3u nokasanu: OCKinbKW HUp-
KU Tiplle nigaalTbCsa perynsauii nopiBHAHO 3 MO3KOM,
OYEBWAHO, LLO PIBHI HUPKOBOI caTypaLjii 3HKYIOTLCA Nif
yac oXornomKeHHs (B cepeaHboMy Ha 72 + 9 %) Ta cynpo-
BOKYKOTHCA 3MEHLUEHHAM CEPLIEBOrO BUKMAY, HWKYUM
CEPLEBUM PUTMOM i NEPUPEPUYHOIO0 BA3OKOHCTPUKLIED.
[poTsrom nepiogy 3irpiBaHHs HAPKOBA caTypaLlis 3pocna
[0 BUXigHOTO piBHSA (87 £ 6 %), @ CNOXWBaHHS KUCHIO HUP-
Kamm 3MeHLLyBasnocs 3i 30ibLIEHHSIM YacTOTH CEepLEBUX
CKOpOYEHb i CepLieBoro Bukuay [27,28].

IMokasaHo, Lo kombiHoBaHe BukopuctaHHs EEF i NIRS
Y PeXvMi peansHoro Yacy Aae 3MOry NOMinLUMTIA PO3YMiHHS
6iOXiMiYHVX MPOLIECIB Y MO3KY LUNSXOM aHanisy BijoMocTen
MPO OKCUreHaLio, remoamHamiky, MeTaboniam i hyHKL;to
HEVIPOHIB, @ OTXe € IHCTPYMEHTOM NS MynbTUMOAANbHOro
OLjiHIOBaHHS ENEKTPUYHOI Ta reMOAMHAMIYHOT aKTUBHOCTI
mosky [29,30].

3Baxaroum Ha Te, LLO piBEHb CUPOBATKOBOIO KpeaTu-
HiHy MigBMLLYETLCA NuLle Yepes 48 rof, Konm HacTawTb
HE3BOPOTHI MOLUKOAXKEHHS HE(POHIB, 3MiHW OKCUreHaul,
Lo BinbyBatoTbCs 3a40BrO A0 LbOT0 Yacy, MoxXyTb OyTu
«TepaneBTU4HM BIKHOMY, KOINU KOHKPETHa Tepanisi Moxe
3MiH1TK abo 3anobirtn Tpaemi.

Pesynbratn ony6nikoBaHnx Ha CbOrogHi AOCTIMKEHD
cBigyath, o NIRS-MOHITOPUHT Ma€e CyTTEBI NepcnexkT1am
SIK paHHil iHgMKaTop NoraHoi nepdyaii HUPOK y pearibHoOMy
yaci Ta € CTaH4apPTOM [iarHOCTVKM Y 6araTbox BiaineHHsIX
HeoHaTanbHoi iIHTEHCWBHOI Tepanii 415 BUSIBNEHHS PU3MKY,
3HWXKEHHS 3aXBOPIOBAHOCTI Ta HETaTUBHUX HACMIAKIB AN1s
PO3BUTKY HEMOBAT.
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BucHoBKH

1. HeiHBa3VBHWIA MOHITOPYHT 3a JOMOMOTOK BrIKHBOT
iHbpayepsoHoi cnektpockonii (NIRS) —yacTuHa MynsTMo-
[anbHOr0 MOHITOPUHTY OKCUreHaLji MO3KOBOI Ta HUPKOBOI
TKaHWH Y HEMOBJISIT i3 MIMOKCUYHO-ILIEMIYHO eHLiedhanona-
Ti€t0, LLIO ;A€ 3MOry OTpMUMaTK iHchopmaLlito Npo BanaHc Mix
[10CTaBMNEHHAM KUCHIO Ta VOr0 CroXuBaHHAM. [okasHuKu
NIRS 3anexats Bif cTaHy CepLeBO-CyANHHOI CUCTEMM, Me-
TaboniyHoro AycbanaHcy, nepuHaTanbHKX i MOCTHATaNbHUX
BTPYYaHb Y KPUTUYHO XBOPUX HOBOHAPOKEHNX.

2. Metoauka cnpsiMoBaHa Ha paHHE BUSBIEHHS
MopyLUEeHb KpoBOOBiry, po3nisHaBaHHs cneumndiYHoro ypa-
XKEHHS HUPOK i HEBIAKNAZHUA TepaneBTUYHWIA BMNKB, IO
CNPSIMOBaHWIA Ha BIHOBNEHHS (hYHKLLiT HUPOK, 3anobiraHHs!
po3BUTKY abo MPOrpecyBaHHI) FOCTPOrO MOLLKOZKEHHS,
XPOHIYHOI XBOPOOU HUPOK Y MaibyTHLOMY.

3. Pesynbtaty nigTBEpaXyHOTh, WO KOMGIHOBaHe npyu-
3HAYEHHS! METUINKCAHTUMHIB i MiATPUMaHHS ONTUMAarbHOI
noCTHaTasbHOI reMognHaMiki 3a 4OMNOMOTOK PaHHbOI
NIRS-gjiarHOCTUKM XUTTEBO BaxmvBe Ans NPodinakTuku
Ta NikyBaHHS rOCTPOrO MOLLKOKEHHS HUPOK Y HOBOHAPO-
IDKEHVX i3 MOMIPHOK 200 TSKKOH TMOKCUYHO-ILLEMIYHOK
eHuedbanonarieto, a BumiptoBaHHs NIRS — 06’ekTnBHMIA
Croci6 KOHTPOIO Ta KEPYBaHHS rEMOAVMHAMIKOH0.

MepcnekTBKM noganbLmx gocnimkeHb. HeobxigHi
HacTynHi MacLuTabHi pagHOMI30BaHi JOCHMKEHHS 3i CTaH-
[apTu3auii NpoTOKONIB KMiHIYHOrO MOHITOPUHIY HUPKOBOI
nepdoya3ii Ta 4ns OLHIOBaHHS BIAMBY Pi3HNX TepaneBTUYHUX
3aX0fjB Ha PO3BUTOK FOCTPOrO MOLLKOKEHHS HUPOK, a Ta-
KOX 3iCTaBMEHHS e(DEKTUBHOCTI KEpyBaHHS reMOAMHAMIKO
3a 10MOMOTOH0 CreKTpoCKonii BrvkHBOro iHpaYepPBOHOMO
BUMPOMIHIOBaHHS MOPIBHSHO 3i CTAHAAPTHAM HEiHBA3VBHUM
OLLIHKOBaHHSIM apTepianbHOro TUCKY AMns 30epeXeHHs doyHK-
LT HMPOK | NOKPALLEHHs1 pe3ynbTaTiB MikyBaHHS.
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Pak enpometpis (PE) nocigae apyre Micue y CTPyKTYpi OHKOMHEKOMOrYHUX 3aXBOpioBaHb B YkpaiHi Ta BCboMy CBiTi. MoHag
80 % peumauBIB BUHUKAIOTb Y MepLLi 2 POKW Nicns XipypriyHoro nikysaHHS. MonekynspHo-6ionorivHi mapkepu (MBM) wupoko
BMBYALOTb MPY Pi3HNX OHKOMOTiYHIX 3aXBOPIOBAHHSIX, OCKIMbKM Came BOHM JatoTb 3MOTY KpalLie 3po3yMiTy eTiONOrito Ta naToreHes
3MOSKICHOrO poCTY.

MeTa po60TH — BUBYMTY MONEKYNSAPHO-GIONOriYHI MapKepy Ta FopMOHarbHUIA CTaTyC NyXMMHK Y XBOpUX Ha PE Ta BU3HAUMTH
IXHE NPaKTUYHE 3HAYEHHS.

Marepianu Ta meToau. MonekynsipHo-6ionoriuki Mapkepy nyxnuHu Buedanu y 89 xsopux Ha PE |-V cragii. [ins BuBYeHHS
TOPMOHarbHOrO CTaTyCy MyXMHM Y XBopyux Ha PE 3giicHumi 119 obetexeHb.

Pesynirati. BusiBunu gocToBipHi B3aeMo3B's3ku Mix piBHem ekcnpecii MBM, ropMOHanbHUM CTaTycoM MyxX/MHW, HasIBHICTIO
peLmanBy 3aXBOpIOBaHHS Ta BikoM xBOpux Ha PE. HoBuaHa gocnimkeHHs nonsrae B 06rpyHTYBaHHI iHaMBIAyanisaii nikyBaHHs
XBopux Ha PE Ha nigcTaBi BU3Ha4eHHs MONeKynsipHo-6ionoriyHMx 0cobrmBOCTE NYXMMHM Ta IXHBOMO NPOTHOCTUYHOTO 3HAYEHHS.
BuaHaumnu, wo pisHi excnipecii gocnimxennx MBM i peuentopis ER, PRy xopux Ha PE BifpisHsAtoTbCS 3anexHo Bif Biky, HasiB-
HOCTI, Nnokaniaavji Ta TSKKOCTi peLmMamnBy 3aXBOPHOBaHHS. 3-MOMiX XBOpUX Ha PE BU3HauMnv rpyny NaLieHTiB 3 BUCOKAM PU3NKOM
BWHUKHEHHS PeLiMamnBY 3aXBOPIOBAHHS.

Poapobunu TexHonorito komBiHoBaHOro nikyBaHHs xBopux Ha PE |-II (T1-2NOMO) cragii 3 HeraTusHIM peLienTopHuM ctatycom (ER-,
PR-), 3 BUCOKMM PU3NKOM BUHUKHEHHS peLamBy 3aXBOPIOBaHHS, B skilt oLiHioBaHHs piBHiB MBM (VEGF, Bcl-2, Ki-67), cTyneHs
AmvcepeHLiitoBaHHsl, rMMbMHN iHBa3ii NyxnuH1 B MiOMETPIi Ta ii nokanisauji B MOPOXHWHI MaTKv Aanu 3mory iHAvBiAyanisyatu
BWOGip cxemu ap’'toBaHTHOI Tepanii. Lie nigeunwmno eekTnBHiCTb nikyBaHHs, A4ano 3Mory 3anobirTii BUHUKHEHHIO NOKOPETiOHapHNX
peuvauBIB i BiJaneHnx Metacrasis.

BucHoBku. PiBHi excnpecii gocnigxeHnx monekynspHo-6ionoriuHnx mMapkepis i peuentopis ER, PR BigpisHAOTECA 3anexHo
Bif BiKY, Nokanisauii Ta TsKKOCTi peLnamnBy 3aXBOPtoBaHHS. Lie MOXHa BUKOPUCTOBYBATU AJ151 BUSHAYEHHS! PU3NKY BUHWUKHEHHS!
peuwnamsy y xsopux Ha PE.

Peculiarities of molecular-biological and hormonal tumor status
in patients with endometrial cancer

0. A. Mikhanovskyi, Yu. V. Kharchenko, 0. M. Sukhina, I. M. Kruhova, N. M. Shchyt

Endometrial cancer (EC) ranks second in the structure of oncogynecological diseases both in Ukraine and worldwide. More than
80 % of recurrences occur in the first two years after surgical treatment. Molecular biological markers are extensively studied in
different oncological diseases, because they allow to understand the etiology and pathogenesis of malignant growth more deeply.

Aim. To study molecular biological markers and tumor hormonal status in patients with EC and determine their practical significance.

Materials and methods. Molecular biologic markers of the tumor were studied in 89 stage I-1V EC patients. To study the hormonal
status of the tumor in EC patients, 119 examinations were carried out.

Results. Significant correlations were found between the level of molecular biological marker (MBM) expression, hormonal status
of the tumor, the presence of disease recurrence, and the age of EC patients. The novelty of the study lay in the substantiation of
treatment individualization for EC patients based on the determination of the tumor molecular biological characteristics and their
prognostic value. It has been proven that the expression level of the studied MBM, ER and PR receptors in EC patients differed
depending on age, presence, localization and severity of disease recurrence. A group of patients with a high risk of the disease
recurrence has been revealed among EC patients.

For the first time, a technology has been developed for the combined treatment of patients with I-II (T1-2NOMO) stages of EC
with a negative receptor status (EP—, PR-) and a high risk of the disease recurrence to assess MBM levels (VEGF, Bcl-2, Ki-67),
degree of differentiation, myometrial invasion depth and tumor localization in the uterine cavity allowing to individualize the choice
of adjuvant therapy regimen, thus improving the effectiveness of treatment and preventing the occurrence of locoregional relapses
and distant metastases.

Conclusions. For the first time, the expression levels of the studied molecular biological markers and ER and PR receptors have
been shown to differ depending on age, localization, and relapse severity, which could be used to determine the risk of relapse
in EC patients.
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B Ykpaihi 1 ycoomy cBiTi pak eHgomeTtpis (PE) nocigae
Zpyre MicLie Y CTPYKTYPi OHKOTHEKOMOriYHNX 3aXBOPIOBaHb
micns paky rpygHoi 3anosu. 3a gaHumu HauioHanbHoro
KaHUep-peecTpy YkpaiHu, 3aXBoptoBaHiCTb Ha PE HuHi
cTaHoBUTb 28 BunagkiB Ha 100 000 xiHo4Yoro Hacemnex-
He [1]. 3a 3BeaeHnmmn gaHumm MixHapogHoi deaepadii
aKyLuepis i riHekonorie, MATUPIYHOI BIdKMBaHOCTI npn PE
BLAETLCA JOCAITY Tinbkui B 67,7 % nponikoBaHuX XBOpYX, a
22,4 % nauieHTOK MMHYTb Yy Liel TEPMIH CNIOCTEPEKEHHS Bif,
peunavBiB i MeTacTasiB nyxnuHu. ['STupivHa BUXUBAHICTb
XBOPUX, SIKIX NTiKyBarn KoMGIHOBaHUM METOLOM, CTaHOBUTb
73,0-96,0 %.

AHani3 YactoTu po3BUTKY peLuamBiB i meTacTasis PE
3anexHo Bif iX NoKanisalii nokasas: peunanBy 3axeo-
plOBaHHSA YacTille BUSBNSAIOTb Ha BariHansHOMY pyobui
(6,4 %), meTactaan yacTille BuU3HaYatoTb Y Nixei (2,7 %),
nepudepryHuX nimgatuyHmx Byanax (3,2 %), YepeBsHin no-
POXHUHI (4,8 %), nerensx (3,7 %). Monag 80 % peumnamsie
BWHUKaIOTb Y NEPLLI 2 POKM NICMS XipypPrivHOro NikyBaHHs. 3i
30inbLUEHHAM MPOMIXKY Yacy nicns onepavii NporpecusHO
3MEHLLYETLCSH MMOBIPHICTb BUHWKHEHHS JTOKOPETiOHAPHUX
peuuayvBis. BigoaneHi metactasu B niMhaTMyHKX By3nax Ta
OpraHax BUHWKaTb i B NepLLi 2 poky, | B BigaaneHiLli Tepmi-
HW, He 3anexarb Bif 06cary XipypriyHoro BTpy4aHHs [2—4].

Pak eHpoOMETpis — HOBOYTBOPEHHS 3i CKMagHUM Me-
XaHi3MOM 31105IKiCHOI TpaHcopmaLii. B 10ro BUHUKHEHHI
BaXXIMBY POIb BifirpatoTb €HAOKPUHHO-0OMiHHI NOPYLIEHHS,
3YMOBIEHi YPKEHHAM HENPOTyMOpanbHUX CUCTEM, LLO
BiZNOBIAANbHI 3a KOPEnALito MK pi3HUMU OpraHamu pe-
MPOAYKTUBHOI Ta HAOKPUHHOT CMCTEMU. HaBiTb y XBOpMX i3
O[IHAKOBOIO KIMIHIYHOIO CTaAi€t0 3aXBOPIOBAHHS Pe3yrsTaTy
NiKyBaHHS MOXYTb BapitoBaTh B LLIMPOKUX MEXax 3anexHo
Bif, YWHHVIKIB PU3VKY.

OcTaHHiM YacoM aKTMBHO BUB4aKOTb MOMEKysipHo-Bio-
noriyHi mapkepu (MBM) nyxnmHU Npm Pi3HNX OHKOMOTYHNX
3aXBOPIOBAHHSIX, OCKiTbKM CaMe BOHW JatoTb 3MOTY Kpalle
3PO3yMITW €TIONOrit0 Ta naTtoreHes3 3nosiKiCHOro PocTy, BU-
BYMTU MpoLiecy, Lo nepebiratoTb B opraHiami xsoporo [5,6).

Ekcnpecia mt p53 Bigirpae BaxnuBy ponb Yy po3BUTKY
arpecyBHOCTI paky Ta Moxe OyTW NPOTHOCTUYHUM YWH-
Hukom. Geisler J. P. et al. BBaxatotb, Wwo FIGO cTapis Ta
rinepexcnpecis Binka p53 — eAnHi He3aneXHi MPOrHOCTUYHO
3HauyLLi hakTopu ANs HeandepeHLinoBaHoi KapLyHOMU
eHgomeTpis. Pasom i3 mt p53 nocnigoBHO BUBYAKOTE Porib
reHa Bcl-2 B anonTosi. BeaxatoTb, Lo rinepekcnpecis Bel-
2 Npu3BOAWTL A0 HEOMMACTUYHOIO NpoLecy. AKTyanbHUM
3an1LIaETLCA BUBYEHHS (hakTopa POCTy eHAOTENIl CyanH
(VEGF), sikuii € ronoBHUM YMHHUKOM iHAYKLT YyTBOPEHHS
HOBWX CYAMH Y MyXnuHi. [ins BUBYEHHS nponichepaTuBHOT
AKTUBHOCTI MyXNWHU JoCnimkytoTh Binok Ki-67 — soepHni
npoTeiH, Mapkep npornichepaTMBHOI akTMBHOCTI [7,8].

Y BoCTynHii haxosii nitepatypi Hemae cuctemaru-
30BaHUX AaHKX LLOJO HAsiIBHOCTI B3aEMO3B A3KIB MiX eKc-
npecieto MBM y xBopux Ha PE Ta ropMoHanbHoro craTycy
MyXMWHU 4NS NPOrHO3yBaHHst nepebiry 3axBoproBaHHs [9].

MeTa po6otu

BwiBumTM MOnekynsipHo-6ionoriyxi Mapkepm Ta ropMoHarb-
HWIA CTaTyc NyXnuHK Y XBOopUX Ha PE Ta BU3HaunTK TXHE
MpaKTU4HE 3HAYEHHS.
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MonekynspHo-6ionorivni Mapkepu NyXnuHY BUBYWIK Y
89 xBopux Ha PE |-V cTagii. Bik nauiexTis i3 PE - Big 31
Ao 77 pokis; GinbLuicTb xBopux — Bikom 51-70 pokis — 46
(51,7 %). Haivacriwe piarHoctysany IB (T18NOMO) Ta
Il (T2NOMO) cragii PE (30,3 % i 25,8 % BignosigHo),
nomipHoauepeHLiioBaHy afeHoKapLMHOMY eHOOMETpIs
(61,8 %).

JlikyBaHHsA xBOpUX Ha PE Byno xipypriyHum, KomMbiHO-
BaHWM | KOMMIEKCHUM 3aMneXxHO Bif CTail 3aXBOPHOBAHHS
Ta riCTOMOMYHOI CTPYKTYPU MYXIUHN.

XipypriyHe BTpy4aHHs BkoHanm xeopum i3 T1a-8NOMO
PE B 06cs13i ekcTupnaLlii MaTkv 3 npuaaTkamu; nawjieHTkam
i3 T18-3NO-1MO0-1 PE 3ailicH1nu posiumpeHy exctupnadiio
MaTku 3 NpugaTkamu Ta pesekLito canbHuka. Micnsa nana-
pOTOMIi OrMsiAany opraHn YepeBHOI NOPOXHUHK, Ta30Bi Ta
napaaoptarnbHi niMaTuyHi By3nu.

[poaHanisysanu pisHi MBM, Lo gocnigunnu, y Xsopux
Ha PE 3 peumanBom 3axBoptoBaHHs Ta 6e3 Hboro. Peuu-
[VB 3axBoptoBaHHs BusBunn y 13 (14,6 %) nauieHTtok: 3
IA (T1aNOMO) - 2 (15,4 %) Bunagkw, 1B (T18NOMO) — 4
(30,8 %), Il (T2NOMO) — 1 (7,7 %) ocoba, IIl (T1-3NO-1MO0)
-3(23,1 %), IV (T1-3NO-1M1) — 3 (23,1 %) xiHkn. Peun-
[QVB 3aXBOPIOBaHHS He BusBMNM B 76 (85,4 %) xBOpUX Ha
PE, 6inbLuicTb i3 Hux mamm 1B (T18NOMO) Ta Il (T2NOMO)
cTafito.

[ns B1BYEHHS 0cOBNMBOCTEN iMyHODEHOTUMY NapeH-
XiMaTo3HOTO KOMMOHEHTA KapLMHOM iMYHOTICTOXIMIYHUM
METOLOM B MyXIIMHHUX KMiTUHAX OLHIOBANM eKCnpecito
HW3bKO- | BACOKOMONeEKYNApHWX umTtokepaTuHie Cytokeratin
PAN, AE1/AES3, Cytokeratin HMW BE34.

KpwTepii nporHosy 6ionoriyHoi arpecMBHOCTI HOBOYTBO-
peHb BMBYaNM 3a AONOMOrOK Mapkepa npornicepatneHoi
aktusHocTi Ki-67 (Mib-1), mapkepis anontosy Bcl-2 (124) i
p53 3 BUKOPUCTAHHSIM MEPBUHHNX MOHOKMOHAIBHUX aHTK-
Tin (MKAT), Ready-to-Use.

HeoaHrioreHes nyxnuHHOI CTPOMM OLLiHI0BanNK, 3acTo-
COBYtOUM ¢hakTop pocTy eHgotenito cyamH (VEGF).

[JemackyBanbHy TepMiuyHy 06pobKy BMKOHanu 3a
METOAOM KMM'ATIHHSA 3pi3iB y umTpaTtHomy bydepi (pH
6,0). [ins Bidyanisayii nepBUHHMX aHTUTIN 3aCTOCOBYBanM
cuctemy aetekuii UltraVision Quanto Detection Systems
HRP Polymer (Thermo Scientific). Ak xpomoreH BukopucTo-
ByBanu DAB (ziamiHo6eH3unauH).

Pesynsratv o6paxoByBanu 3a JOMOMOTOK OKyMNspHOI
citkm I". T. AeTangmnosa (2002 p.) y 10 gosinbHO 0bpaHux
nonsx 30py npu 36inbLueHHi x400.

[MaTomopdonoriyHe JOCHigKeHHs 3paskiB TKaHWHW PE
ans BuBveHHs MBM 3pjiichunu B naboparopii «Mpaiiv-
TeCT» Ta Ha kadenpi NaTonoriyHoi aHaTomii XapKiBCbKOT
MeaWyHoI akadeMii nicnsaauniioMHOI OCBITK.

IMyHoricToXiMi4HY MiTKY OLiHIOBany 3a ABOMa napame-
Tpamu: CTYNiHb NOLUIMPEHHS Ta IHTEHCUBHICTL 3abapBReHHs.
CTyniHb NOLUMPEHHSI MITKW BPaxoByBanu 3a MpOLEHTHUM
BMICTOM 3abapBreHoi LuTonnasMu KiTWH Bif 3aranbHoi
KinbkocTi knituH y noni 3opy (Ki-67 (Mib-1) i p53). Ans
BW3HAYEHHS] CTYNEHS BUPaXeHOCTi (IHTEHCUBHOCTI) 3ab6apB-
TNEHHS BUKOPUCTANN HaMIBKINbKICHY LUKany: «+» — cnabka,
«++y» — MOMIpHa, «+++» — BUpaXeHa LUTonnasmMaTnyHa
(ans Cytokeratin PAN, Cytokeratin HMW BE34, VEGF, bcl-2
(124) ab6o membpaHHa (ans Cytokeratin PAN i Cytokeratin
HMW BE34) peakuisi.
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Tabnuus 1. FTopMmoHanbHwiA cTaTyc xBopux Ha PE

FopmoHanbHui cTaTyc,
n=19

ER+ PR+
ER+PR-

ER-PR+

ER-PR-

KinbkicTb xBopux
e l%» |

55 46,2
19* 16,0
F =0,000000

X2= 2542

14*** 12,0
F =0,000000

2= 34,31

F =0,007604

¥ =792

31* 26,0
F=0,001831

X2= 10,49

*: BipOriaHi BiAMIHHOCTI 3@ 4YaCTOTOKO BUSIBMEHHS XBOPUX, Y SIKUX BUSHAYNIN YyTMBICTb NYXIMHW A0
€CTpOreHy, NPOrecTepoHy Ta iHi BUam YytrmeocTi (p < 0,05); **: BiporigHi BiAMIHHOCTI 3a YacToTo
BUSIBITEHHS XBOPX, B SIKMX HE BIU3HAYNMN YYTIMBICTb 4O €CTPOTEHY, MPOreCTEPOHY Ta iHLLi BUAK

yyTnmeocTi (p < 0,05).
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Komnnekc MopgonoriyHmMx focnigxeHb 34incHUNM
Ha Mikpockoni Primo Star (Carl Zeiss) 3 BukopucTaHHaM
nporpamu AxioCam (ERc 5s).

CraTMCTMYHO pe3ynbTaTi onpaLoBasni 3a 4ONOMOro
nporpamu Statistica. [1ns BU3Ha4eHHs BiporigHOCTi OTprUMa-
HWX [@HNX BUKOpUCTanu To4HWiA meTog diepa, t-kputepin
CTblofeHTa, METOA MaKCUMarbHO BipOriAHOTO OLIHKOBaHHS
ANsi Manoi KinbKOCTi CNOCTEPeXeHb.

Pe3yabTati

[OocnimxerHs MBM nokasano, wwo xeopi Ha PE He3zanexHo
BiJy HAsIBHOCTI peLyayBy Manu noMipHy ekcnpecito Bel-2 —
46,2 % i 34,2 %, HeraTuBHy ekcnpecito mt p53 — 92,3 % i
86,8 %. Y XBOpUX i3 peLMaMBOM 3aXBOPHOBaHHS HE BUSBINN
eKcnpecito hakTopa pocTy eHAOTENI0 CYAWH i nponidepa-
TUBHOI akTMBHOCTI — 38,5 % 146,2 % Bunagkis. Y xsopux 6e3
peunavBy BU3Ha4uIM nomipHy excnpecito VEGF — 29,1 %,
cnabky ekcnpecito (10-29 %) Ki-67 — 47,3 %.

Y xBopux Ha PE Bikom 31-40 pokis, Ha BigMiHy Bif
XBOPWX CTapLUOrO BiKy, EKCNpecist dhakTopa pocTy eHpo-
Tenilo cyauH i mapkepa anontody Bcl-2 6yna Bucokoto
-0 66,7 %. B oci6 Bikom noHaa 50 pokiB He BU3HAYMIK
ekcnpecito abo BusiBunu cnabky ekcnpecito VEGF i Ki-67,
are cnocrepiran B XBOPYX i3 peLANBOM 3aXBOPHOBAHHS.
Bcl-2 maB cnabky ekcnpecito y xBopux Bikom 61-70 pokis
— 34,4 %. Y ikosin rpyni Big 41 go 50, Big 51 0o 60 pokis
i noHan 70 pokis ekcnpecis Mapkepa anontosy Bcl-2 Gyna
nomipHoto — 50,0 %, 35,1 % i 55,5 % signosiaHo. Lie Takox
crocTepirany y XBopux i3 peLuanBoM 3aXBOproBaHHS. B
ycix BikoBMX rpynax xsopux Ha PE mt p 53 MaB HeraTuBHy
ekcnpecito. Tinbkn 11 nauieHToKk Bikom noHag 50 pokis
marnv NosuTUBHY eKCrpecito mt p53, y XBOPUX MOMOALLOTO
Biky MO3WTVBHY EKCMPECito MapKepa anonTo3y He BUSIBUAIA.

[ins BUBYEHHSI rOPMOHANLHOTO CTaTyCy NyXMUHU Y
xBopux Ha PE 3giiicHunu 119 obcTexeHb. BigomocTi wono
noginy xsopux Ha PE 3anexHo Big ropMOHansHoro ctaTycy
HaBeneHo B mabnuui 1.

3-nomix 0BCTEXEHNX XBOPUX AOCTOBIPHY MEHLUICTb
CTaHOBWIM MaLIEHTKN, B SAKUX HE BUSIBUNW YYTIUBICTb
fo ER, ane uytnmei PR. BiporigHo Hainbinblua KinbkicTb
xBopux Ha PE manu noautusHuiA ctatyc ER+ PR+ (46 %),
Ha apyromy micui — ER- PR- (26 %), HalMeHLua KinbKicTb
XBOPUX — i3 FOpMOHanbH1M cTatycom ER- PR+.

BinbLuicTb xBOpUX Y BCiX BikOBMX rpynax mamm ER+
PR+ ropmoHanbHuin cratyc. Xsopi Ha PE Bikom go 50
pokiB y GinbLuocTi cnocTepexeHb Manu ER+ PR+, no 40
pokis — 100 % Bunagkis, Big 41 poky 8o 50 poki — 50 %. Y
XXOZHOI XBOPOI BikoM 40 40 pOKiB He BU3HAYMIM HEraTUBHUI
TOPMOHarbHWIA CTaTyC NyXMMHK. Y XBOpUX BikoM noHag 50
pokie ER— PR- cTatyc nyxnuHu Bu3Hadyanm maixe y 1,5
pasa vacTiwe, Hix ER+ PR-T1a ER- PR+,

[ocToBipHi BiAMIHHOCTI 3@ 4aCTOTOK BUHUKHEHHS
peunanBy 3axXBOPIOBaHHS y XBOpUX Ha PE i3 pi3HuM rop-
MOHaIbHIM CTaTyCOM He BUSIBUAW. Y BinbLLOCTi NaLieHToK
6e3 peunavBy i 3 HUM BCTAHOBWIM NO3UTUBHMI cTaTyc ER
i PR (47,0 % i 36,8 % BianosigHo).

Y pesynbTaTi aHanidy nokanisadii peunamnsy 3axBopro-
BaHHS1 BU3HAYMNW: 3-MOMIX MALEHTOK i3 rOpMOHANbHUM
crarycom ER+ PR+ y 7 BusiBunu peunams PE, B ogHOMY BY-
nagKy — reHepanisaLlito MPOLECY YEPEBHOK NOPOXKHWNHOM, Y
Apyromy —MeTacta3 y neviHky. Y 4 XBopux i3 ropMoHarnbH1M
crarycom ER— PR- TaKkox BU3HA4uNM peLmans 3axBopHo-
BaHHsI, ane B OAHOMY BMMaZKy — reHepaniaallito npowecy
YEPEBHOK MOPOXHMHOKO Ta METACTa3 B rONIOBHUIA MO3OK,
y Ipyromy — reHeparniaawjito NpoLecy YePEBHOI0 MOPOXHN-
HO, MeTacTasn y niMdaTnyHii cuctemi Ta iHdinsTpar y
marnomy Tasi.

MMin Yac BYBYEHHSI TOPMOHANBHOTO CTaTyCy MyXfMHU
xBopux Ha PE |-IV ctagin ta ekcnpecii MBM noauntveHy
ekcnpecito mt p53 Buasunu npu ER— PR- ropmoHarnsHomy
craryci B oci6 Bikom noHag 50 pokis.

Ekcnpecito Ki-67 Busisunm y 46,2 % xsopwx Ha PE i3
peunavBoM 3axBOPHOBaHHS Ta Y XBOPWX BikoM noHas 60
pokis — 48,7 % Bunagkis, He Bu3Haunmm npu ER— PR+ Ta
ER- PR- craryci nyxnuHu. Cnabky Ta noMipHy ekcnpecito
Ki-67, siky cnoctepiranu B navjieHTis Bikom 40 50 pokis i konm
He BMHUKAB peumame 3axeoptoBanHst (60,5 % Bunapkis),
BcTaHoumm npu ER+ PR+ i ER+ PR- cTatyci nyxnunHu.

Omxe, nomipHy ekcripecito (30-59 %) VEGF, siky Bu-
ABUNK y xBopux 6e3 peumamnsy 3axBoptoBaHHs (29,1 %),
BW3HauMnm y nauieHTis 3 ER- PR+ ta ER+ PR-.

AHani3 excnpecii Mapkepa anonTosy Bcl-2 3anexHo Big
TOPMOHAIBHOTO CTaTYCy MyXMHM Y XBOpuX Ha PE nokasas:
y GinbLIOCTI cnocTepexeHb NpeBastoe criabka Ta nomipHa
ekcnpecis Bcl-2, sky Bu3Havanu npum BCix kombiHaLlisx
rOPMOHarbHOro cTaTtycy nyxnuHu. Ekcnpecito mapkepa
anonToay He crnocTepiranu yacriwe npu ER- PR- ctaryci.

3a [onoMoroo KnacTepHoro aHanisy komm'toTepHa
nporpama noginuna 86 xsopux Ha PE |-V cTagin Ha Tpu
KnacTepu, BUSIBIIIM KOPENALLiHI 3B'A3KM MiXX NOKa3HUKaMu
(mab6n. 2, 3).

Knactephuit aHanis (Data clustering) HanexuTtb fo
6araToBUMIpHMX CTaTUCTUYHUX NPOLIEAYP, LLUO BUKOHYHOTb
po3nogin 3agaHoi BUGipkM 06’eKTiB Ha NIAMHOXMHK, SKi
Ha3WBalTbCS Knactepamu, Tak, Wob KOXeH knactep
CKMaaaBcs 3i CXOXWX 00’EKTIB, @ 06’eKTY pi3HMX KrnacTepis
iCTOTHO BigpisHanucs. fonosHa BigMIHHICTb knactepuaauii
Bif, knacudikauiji nonsarae B TOMy, WO Ha noyatky Aochi-
[DKEHHS Nepernik rpyn YiTKo He 3adaHui i BU3Ha4aeTbes B
npoueci pobotu anroputmy [10]. HesanexHo Big KOHKpPETHOT
cchepy 3acTocyBaHHS KMacTepHOro aHanisy, nepegbayae
Taki etanu:

1. Binbip Bubipku ans knactepu3adii;

2. Bu3HaYeHHs MHOXMHU XapaKTepuUCTUK, 3a SKUMK
OLiHIOBaTUMYTb 06’ekTI Yy BUIpL;
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3. OBuMCrneHHst 3HaueHb TiET UM iHLLIOT MipK CXOXKOCTi
Mix 0b’ekTamu;

4. 3acToCyBaHHs OIHOTO 3 METOAIB KNaCTepHOro aHa-
nisy Ans CTBOPEHHS rPyM CXOXMX 0B'eKTiB;

5. MNepeBipka AOCTOBIPHOCTI pesynbraTiB Knactepu-
3aLlii.

KnacTepu3alito XBopyx 3miiCHUNM 32 anropuTMOM
k-cepenHix, Ais Akoro cnpsiMoBaHa Ha MiHimi3aLlilo cy-
MapHOro KBagpaTUYHOrO BiAXWUIEHHS TOYOK KracTepis Bif
LIEHTPIB UyX KnacTepiB. Y pe3ynbrati BUKOHaHHS anroputmy
Bubipka po3buBaeTbCA Ha 3afaHy KinbKicTb Knactepis,
KOXHUI 06’eKT BUBIPKM OTPUMYE BiAMOBIAHWI HOMEP Knac-
Tepa, BU3Ha4YakThb BifCTaHb KOXHOrO 06'ekTa BUGIpKM Bif,
LIEHTPY KrnacTepa.

[ns knactepu3sauii xeopux Ha PE BukopucTanu Taki
MOKa3HWKN: TOPMOHAIbHUIA CTaTyC MyXMMHW Ta piBeHb
ekcnpecii MBM —mt p53, Ki-67, Bcl-2 i VEGF. Micns knac-
Tepu3aLlii npoaHaniaysany BiAnoBiaHi MOKa3HUKM NaLieHTiB
(cTapis 3axBOPIOBaHHS, BCi 3HA4YEHHS MapKkepiB, peLmans
3aXBOPIOBAHHS!, TEPMiH 10 pPeLMamBy, Bik XBOPHWX), BidHe-
CEHUX A0 Pi3HMX KIacTepis.

Omxe, 40 NepLUOrO KnacTepa BiHECEHO YCiX XBOPUX i3
MO3UTUBHWM FOPMOHAITBHUM CTATyCOM MyXnnHu (ER+ PR+),
a po TpeTboro — 95,6 % xBopux i3 HeraTuBHUM — ER- PR-.
Y apyromy knacrepi y 54,8 % xBopux Ha PE nyxnuHa byna
YyTIIMBOKO [0 eCTporeHy, y 45,2 % — 10 NporecTepoHy.

Y mabnuui 3 HaBeaeHo po3nogin xsopux Ha PE -1V
CTapin y knactepax BignoBigHo A0 piBHIB excripecii MBM.
Y Bcix knacTepax BiporigHy GinbLuicTb CTaHOBWMM XBOPI 3
BigCyTHiCTIO ekcnpecii mt p53.

OTxe, BASIBUNM B3aEMO3B'A30K MK pPiBHEM eKcnpecii
MBM i ropmoHarnbHUM cTaTycoM nyxnuHu. BigMiHHOCTI 3a
4acTOTOK BUSBNEHHS BiAMoBiAHOrO piBHS ekcnpecii MBM
mix nepwmm (ER+ PR+) i TpeTim (ER- PR-) knactepom
BiporiaHi (p < 0,05). BiamiHHOCTI 3a 4acTOTO BUSIBMEHHS
BignoBigHoro piBHs ekcripecii MBM mix gpyrum (ER+ PR—;
ER- PR+) Ta iHWwuMu knactepamu JocToBipHi (p < 0,05);
BiMIHHOCTi 32 4acTOTOK BUSIBNIEHHS NO3UTUBHOI Ta Hera-
TMBHOI ekcnpecii mt p53 goctosipHi (p < 0,05).

BcraHoBunK, Wo AOCTOBIPHO HaMbinblua KinbKicTb
xBopux Ha PE 3 nomipHum piBHem ekcnpecii (30-59 %)
VEGF HanexuTb ao apyroro knactepa (ER+PR—; ER-PR+)
MOPIBHAHO 3 NEPLUUM | TPETIM; LSt rpyna XBOPYX Y HaLLIOMY
[OCTimKeHHi Mana HanbinbLuy 6e3peLyanBHY BIXUBAHICTb.

06roBopeHHsA

HoBu3Ha focnimkeHHs nonsrae B 00rpyHTyBaHHi iHaMBIaY-
anisauii nikyBaHHs xBopux Ha PE Ha nigcTasi BU3HaYeHHs
MOMNeKynsapHO-6ionoriyHnx 0cobnMBOCTEN NyXIMHK Ta
IXHBOMO MPOTrHOCTUYHOIO 3HaYeHHs. BuaHaummm, Wo piBHi
ekcnpecii gocnimkeHnx MBM i peuentopis ER, PRy xBo-
pux Ha PE Bigpi3HAOTLCA 3anexHOo Bif BiKY, HAasBHOCTI,
nokaniaaii Ta TSKKOCTi peLyayBy 3aXBOPHOBaHHS. 3-NOMIX
XBOp¥X Ha PE BW3Hauvnwv rpyny nawuieHTiB 3 BUCOKM pu-
3MKOM BUHWKHEHHS! PELIMAMBY 3aXBOPtoBaHHs. Po3pobunu
TEXHOMOrito KOMGIHOBaHOrO NikyBaHHs xBopux Ha PE |-lI
(T1-2NOMO) cTapii 3 HeraTMBHUM PeLLENTOPHUM CTaTyCoM
(ER-, PR-), 3 BUCOK/M PW3NKOM BUHUKHEHHSI PELMAMBY
3axBOPIOBaHHS, B SKil ouiHioBaHHs piBHiB MBM (VEGF,
Bcl-2, Ki-67), cTyneHs audepeHLitoBaHHs, rMn6MHM iHBaaii
MyXnWHY B MIOMETPIN Ta Tl nokanisavii B NOPOXHWUHI MaTkun
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Tabnuus 2. Posnogin xsopux Ha PE y knactepax BianoBigHO 4O rOPMOHANbHOMO
cratycy

m Knac.rep’ —

n=32  2n=3  [3n=23 |
ER+ PR + 32 (100) 0 0
ER+ PR- 0 17 (54,8 %) 0
ER- PR+ 0 14 (45,2 %) 1(4,4 %)
ER-PR- 0 0 22 (95,6 %)

Tabnuus 3. Po3nogin xsopux Ha PE y knactepax 3a piBHem ekcnpecii MBM

PiBeHb ekcnpecii | Knactep, n = 86

1 (ER+ PR#), 2 (ER+ PR, 3 (ER- PR-),
n=32 (ER-PR +), n=23
n=31

Heratveruii 28 (87,5 %) 31 (100 %) 18 (78,2 %)
mt p53 TloaUTUBHYiA 4(12,5)* 0+ 5(21,7 %)™*
F = 0,000000 F = 0,000000 F = 0,000294
¥ =360 = 62,0 =147
0-9 5(15,6 %) 11355 %) 13 (56,6 %)*
F =0,002969
X2 =1017
Ki-67, % 10-29 17 (53,1 %) 13 (41,9 %) 7(30,4 %)
3049 6(18,8 %) 6 (19,4 %) 1(43 %)
50-100 4(12,5 %) 1(32%) 2(87%)
0-9 5(15,6 %) 4(129%) 8(34,8 %)
802 ¥ 10-29 11.(34,4 %) 11355 %) 4(17.4 %)
P 30-59 9(28,1%) 12/(38,7 %) 7(30.4 %)
60-100 7(21.9 %) 4(12.9 %) 4(17.4 %)
0-9 9(28,1%) 9(29,0 %) 8(34,8 %)
10-29 10 (31,3 %) 4(12.9 %) 7 (30,4 %)
VEGF %  30-59 6 (18,8 %)™ 16 (51,6 %) 3(13,0 %)
’ F = 0,008468 F =0,004136
X2 =748 Xt =861
60-100 7(21,8 %) 2(65%) 5(21,8 %)

*2 BiZMIHHOCTi 3a 4aCTOTOH0 BUSIBNEHHS BiANOBIAHOrO piBHs exkcnpecii MBM Mix nepLunm i TpeTiM knactepom
n0CTOBIpHi (p < 0,05); **: BigMIHHOCTI 3@ YaCTOTOK BUSIBNEHHS BiaNOBiAHOrO piBHA ekcnpecii MBM mix
APYTAM Ta iHLWMMK KnacTepamu BiporigHi (p < 0,05); ***: BigMIHHOCTi 32 4aCTOTO0 BUSIBMEHHS NO3NTUBHOI
Ta HeraTuBHoi ekcnpecii mt p53 goctosipHi (p < 0,05).

[ano 3mory iHamBigyanisyatv BUBIp CXxemu af'toBaHTHOI
Tepanii. Lie niagsrwumno eekTuBHICTb NikyBaHHS, CIpUsNo
3ano06iraHHI0 BUHUKHEHHIO NTOKOPETiOHAPHUX PELMAMBIB i
BiAaneHnx MetacTasis.

BucHoBKH

1. PiBeHb ekcnpecii MBM y nyxnuHax xBopux Ha PE
BiPI3HAETLCS 3aNeXHO Bif HASBHOCTI peLyavBy 3aXBOPHO-
BaHHs1. Y XBOpuX i3 peumaneom PE, Ha BigMiHy Bif MaLjeHTOK
6e3 Hboro, He BusBUNYK ekcnpecito VEGF, nponidepatueHy
aKTUBHICTb | mt p53 (38,5 %, 46,2 %, 46,2 % BianosigHo)
npw nomipHiit (30-59 %) ekcnpecii Bel-2 — 46,2 %.

2. BctaHoBMNM B3aEMO3B'A30K MiX piBHEM ekcrnpecii
MBM i Bikom xBopux Ha PE. Y xBopux Bikom 31-40 pokis
eKcnpecis haktopa eHOO0TENi0 CyAuH | Mapkepa anonTo3y
Bcl-2 Bucoka — 1o 66,7 %. Y naujeHTie Bikom noHag 50
POKIB HE BUSIBWMW eKCrpecito abo BU3Haumnm cnabky exc-
npecito VEGF i Ki-67. Bcl-2 xapaktepuayBaBcs cnabkoto
ekcnpecieto y xBopux Bikom 61—70 pokiB — 34,4 %. Y BikoBi#
rpyni 41-60 pokis, 51-60 pokis i y xBopwKX BikoM noHag 70
pokiB ekcnpecis Mapkepa anonto3y Bcl-2 nomipHa (50,0 %,
35,1 % Ta 55,5 % BignosigHo). B ycix BikoBIX rpynax XBopux
Ha PE mt p53 maB HeratusHy ekcnpecito. Tinbku 11 navi-
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€HTOK BikoM noHaz 50 pokiB Manu No3uTUBHY EKCMPECio
mt p53, y XBOPVX MOMOZALLONO BiKy MO3UTUBHY EKCMPECito
mapkepa anonTo3y He BCTAHOBUITU.

3. FopMOHanbHUI CTaTyc NyXIUHU 3anexuTb Bif BiKY
xBopux Ha PE. MauienTkn 3 PE Bikom Ao 50 pokiB y Ginb-
LwocTi cnocTepexeHb Mann ER+ PR+, 0o 40 pokis — 100 %,
41-50 pokiB — 50 % Bunaaki. Y 0AHOI NaLieHTKN BiKOM
10 40 pokiB He BUSIBUINN HEraTUBHUI FOPMOHAnbHWIA CTaTyC
MyxnuHu. Y xBopwx Bikom noHag 50 pokiB ER— PR-cTatyc
MyXHY BU3Ha4uUnu mMaibke B 1,5 pasa vacriwe, Hix ER+
PR-Ta ER- PR+.

4. BCTaHOBWNM BNIMB rOPMOHAMNBHOTO CTaTyCy MyXMHN
Ha nokanisauito Ta TsKKICTb peumamsy PE. Y xBopux i3
ropmMoHarnbHum cratycom ER- PR-, Ha BigmiHy Big ER+
PR+, BUHMKNM peLmamBK 3axBOploBaHHS. B ogHomy Bu-
nagKy 3apeecTpyBanu reHepaniaaLlito npoLecy YepeBHO
MOPOXHWHOIO Ta METacTaa B roNoBHWIA MO3OK, Y APYroMy —
reHepanisavito NpoLecy YepeBHOK NOPOXHUHOO, MeTacTa-
31 B NiMpaTyHy cucTemy Ta iHinsTpaT y Manomy Tasi.

5. BigMiHHOCTe 32 YaCTOTOK BUSIBIIEHHS peLyanBy 3a-
XBOPIOBAHHSA Y XBOPWX Ha PE 3anexHo Bif ropMoHansHoro
crarycy He 6yno. OgHak BU3Ha4MnM BB rOPMOHANLHOMO
cTaTycy NyxnnHU Ha fokanisaLilo Ta TSXKKICTb peumansy
3axBOptoBaHHs. Y GinbLlUOCTi navjieHTok 6e3 peuuaysy Ta
3 HUM BU3HaYUnv nosntmeHWiA cTatyc ER i PR (47,0 % i
36,8 % BipgnosigHo). Cepep NaLlieHTOK i3 rOpMOHaNbHUM
cratycom ER+ PR+ y 7 Bunagkax sadikcysanu peumans
PE, B ogHOMY Bynaaky — reHepanisaLlito npoLecy YepeBHOO
MOPOXHWHOIO, Y APYTOMY — MeTacTaa y neviHky. Y 4 Xxsopux
i3 ropMOHarnbHUM cTatycoM ER- PR- Takox aiarHoctysanu
peunavB 3axBOPIOBaHHA, ane B OOHOMY BUMafKy BU3Ha-
YU reHeparniaLlifo NPoLecy YePeBHOK MOPOXHUHOK Ta
MeTacTasm y rofloBHUI MO3OK, Y ipYroMy — reHeparisaito
MPOLECY YEPEBHOIO MOPOXHUHOI, MeTacTaau B nimdarny-
Hii cuCTeMi Ta iHGpinbTpaT y Marnomy Tasi.

6. BusiBnu 38’330k Mix piHem excnpecii MBM, ropmo-
HasbHUM CTaTyCOM NYXMHW, HASBHICTIO peLanBy 3axBo-
ptoBaHHs Ta Bikom xBopux Ha PE. [oanTueHa excnpecia mt
p53 BcTaHoBneHa npu ER— PR—ropmoHansHomy cTaTyciB
0ocib Bikom noHaz 50 pokiB.

7. Excnpecito Ki-67 He BusiBunm y 46,2 % xBopux Ha
PE i3 peuuavBom 3aXBOPIOBaHHS Ta y XBOPUX BikOM MoHaz,
60 pokiB — 48,7 %; Bu3Haunnm npu ER- PR+ 1a ER- PR-
craryci nyxnuHu. Cnabky Ta nomipHy excnpecito Ki-67 cno-
CcTepiranu y naujeHTie Bikom 40 50 pokiB Ta 3a BigCyTHOCTI
peunavBy 3axsoptoaHHs — 60,5 %, Bussunn ER+ PR+ Ta
ER+ PR- craryc nyxnvHu. MomipHy ekcnpeciio (30-59 %)
VEGF cnoctepiranu y xsopux 6e3 peLmansy 3aXBOPtOBaHHS
—-29,1 %, y naujenTiB 3 ER— PR+ Ta ER+ PR-.

MepcnekTMBM nopanbWmMX gocnimkeHb. Bpaxoy-
oYM OTpUMaHi AaHi, JOCNIMKEHHA Ma€e NepCrneKTUBHUN
HanpaMm, 36inNbLUEHHS rpynu JOCTIAKXEHHS acTb 3Mory
36iNbLUNTI BIpOTiAHICTL MPOrHO3y 3axBOPHOBaHHS Ta BY-
3HaYEHHs PU3NKY BUHWUKHEHHS peLmausy Y XBopux Ha PE.
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Bnaue Aediuuty marHito Ha nposABU CTPeCy B XIHOK penpoAYKTUBHOIO
BiKY, ki XBOpi Ha Hecneun@iuHi BariHiTH
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HecneuudiyHi BariHiTM — ogHa 3 HalnoLLMPeEHiILLMX NPobriem y 3KiHOK penpodyKTUBHOTO Biky, LLO NOCIAAE NepLLe MicLe B CTPYKTYpI
riHEKOMOriYHMX 3aXBOPOBaHb | Ma€e TEHAEHL0 40 3pOCTaHHs. Bigomo, Lo ogHa 3 NPUYMH BUHUKHEHHS HecneumdiyHuX BariHi-
TiB — BNMMB XPOHIYHOIO CTPECY Ha OPraHi3M XiHKW, KOMW 3MIHIOETBCS He TiNbKK ropMOHaribHa cucTema, ane 1 BUHWKae gediunt
MiKpOeneMeHTiB, 0COONMBO MarHito.

MeTa po6oT# — BYBYMTY BNNMB NpEnapaTy MarHiko Ha KniHi4Hi NposiBY CTPECY B KOMMIEKCHOMY NiKyBaHHi HecneumndiuHX BariHiTiB
Y IHOK PEnpoayKTUBHOTO BiKY.

Marepianu Ta metoaum. O6¢Texunnm 160 KIHOK, SKMX NOZINMAKM Ha 2 KMiHiYHi rpynu 3 nigrpynamu: ocHoBHa rpyna — 94 (58,8 %)
XBOpi Ha HecneumndiuHi BariHiTh, ik OTPUMYBanM NikyBaHHs 3a PO3POONEHUMM KMiHIKO-AiarHOCTUYHUMK anropuTMamu Ta cxema-
MW; rpyna nopiBHAHHSA — 66 (41,2 %) nauieHToK i3 HecneuudiYHMK BariHiTamu, KOTPi OTPUMYBanu NikyBaHHS 3rigHO 3 YAHHUMMU
npoTokonamu. Mig yac oBCTeXeHHs XIHOK 3acToCyBanu 3aranbHOKMiHIYHI (36ip ckapr Ta aHaMHe3y, MHEKONOrYHWIA Ornsid, OLi-
HIOBaHHSs Mikpockonii MaskiB Mixsu 3a kputepismu Amcens, HyreHTa, [JoHaepca), nabopaTopHi (BU3HaYEHHS piBHS agpeHaniHy,
HopaZpeHaniHy, KOpTU30ry, MarHito B KPOBI), CTAaTUCTUYHI METOAW, 3LINCHUIN aHKETYBAHHS.

Pesynkratu. [MpusHayeHHs npenapary MarHito 3a CXeMO B OCHOBHIV rpyni NaLiEHTOK 4OCTOBIPHO 3MEHLLINMO 03HAKV TPUBOXHOCTI
Ta [enpecii, HopManiaysaso piBeHb MarHito B kposi (p < 0,05).

BucHoBKM. Y XiHOK penpoayKTUBHOTO BiKy, SiKi XBOPi HA HeCreLMdiyHi BariHiTV Ta NOCTIHO 3a3HatoTb BIMBY CTPECOBX (DaKTOPIB,
BU3HAYMIIN NOTiPLUEHHS NCYXOEMOLLIIHOMO CTaHy, 30Kpema AiarHoCTyBani TPUBOXHICTb | AENPECito Pi3HUX CTYNEHIB BUPXKEHOCTI,
niSTBEpMKEHi pe3ynbratami 3acTocyBaHHs rocnitanbHoil Wwkanu Tpusory i genpecii (HADS). Y Lmux KiHOK BCTaHOBWMN TaKoX
MigBULLEHHS PIBHIB FOPMOHIB CTpecy (apgpeHaniHy, HopagpeHaniHy, KOpTU30My), 3HWKEHHS PIBHS MarHito B KPOBi NOPIBHSHO 3
nokasHuKaMuy 30opoBuX OcCih. 3acTocyBaHHS npenaparty MarHito 3a CXeMOK B KOMMIEKCHOMY MiKyBaHHi HecneLmiYHyX BariHiTiB
Yy XIHOK penpoayKTUBHOTO BiKY 3 XPOHIYHMM CTPECOM HOpMani3ye piBeHb MarHito B KPOBI, BipOrigHO MOKPaLLye NCMXOEMOLINHUIA
CTaH, 3MeHLLYe CUMNTOMW TPUBOTY Ta Aenpecii, AOCTOBIPHO noninwuye 6e3nocepeaHi pesynsTaty NikyBaHHS.

Effects of magnesium deficiency on stress manifestations
in women of reproductive age with nonspecific vaginitis

0. D. Riazanova, H. |. Reznichenko

Nonspecific vaginitis is one of the most common problems in women of reproductive age, which ranks first in the structure of
gynecological diseases and tends to increase. It is known that one of the causes of nonspecific vaginitis is the chronic stress
influence on a woman’s body. At the same time, not only the hormonal system changes, but there is also a deficiency of trace
elements, especially magnesium.

Aim. To study the effect of magnesium preparations on the clinical manifestations of stress in the complex treatment of nonspecific
vaginitis in women of reproductive age.

Materials and methods. 160 women were examined, who were divided into 2 clinical groups with subgroups: the main group
- 94 (58.8 %) patients with nonspecific vaginitis, who received treatment according to developed clinical diagnostic algorithms
and schemes. The comparison group included 66 (41.2 %) patients with nonspecific vaginitis, who received treatment according
to known protocols. In the process of examining groups, the following methods of examination were used: general (collection
of complaints and anamnesis, gynecological examination, assessment of microscopy of vaginal smears according to the Am-
sel, Nugent and Donders criteria), laboratory (serum levels of adrenaline, noradrenaline, cortisol, magnesium), questioning,
statistical.

Results. The use of magnesium preparation according to the scheme in the main group significantly reduced the symptoms of
anxiety and depression, normalized the blood magnesium level in contrast to the comparison group (P < 0.05).

Conclusions. In women of reproductive age, suffering from nonspecific vaginitis, who are constantly under the influence of stress
factors, a deterioration in the psycho-emotional state is determined in the form of anxiety and depression of varying severity, as
evidenced by the results of the Hospital Anxiety and Depression Scale (HADS). In addition, in such women, there is an increase
in the levels of stress hormones (adrenaline, noradrenaline, cortisol), a decrease in the blood magnesium level in contrast to
the indicators in healthy individuals. The use of magnesium preparation according to the scheme in the complex treatment of
nonspecific vaginitis in women of reproductive age with chronic stress normalizes the blood magnesium levels, significantly im-
proves the psycho-emotional state, reduces the symptoms of anxiety and depression and significantly improves the direct results of
treatment.
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HecnewmdiuHi BariHiTV — ofHa 3 HARMOLUMPEHILLKX Npobrem
Yy XIHOK penpoayKTUBHOIO Biky, L0 NOCigae nepiue micue
B CTPYKTYPIi FHEKOMOriYHMX 3aXBOPIOBAHb | Mae TEHAEHLO
[0 3pocTaHHsi. 3a JaHWMK Pi3HKX aBTOpiB, HecneundidHi
BariHiTK giarHocTytotb y 70 % riHEKOMNOriYHUX XBOpUX, SIKi
3BEPTalTLCA 3a MeanyHoto gonomoroto [1]. Cepen Hecne-
LMEIYHMX BariHITIB Y CTPYKTYpi 3aXBOPIOBAHOCTI Neplue
micue nocinae 6aktepianbHuin BariHo3 (30-50 %), apyre
— aepobHui BariHiT (8-23 %) [2].

lNosiBa rocTpux Hecneum@iYHUX BariHiTiB 3ymMoBneHa
couianbHUMU, EKOHOMIYHUMM, ICUXONOTIYHUMM hakTopamu,
3MiHamK PiBHIB CTaTeBUX TOPMOHIB, HAsIBHICTHO roCTporo abo
XPOHIYHOrO cTpecy ToLwo [3-6]. HegockoHanicTs CTaHaapTis
ZiarHOCTVKY 1 ePEKTUBHOT KOMMIIEKCHOT MEANKAMEHTO3HOI
Tepanii Npu3BoAATb 4O BUHUKHEHHS peLmayBy XBOpobun y
maiixe 58 % Bunapkis [7-9].

Bigomo, L0 B naToreHesi BUHWKHEHHS HecneLmdiYHMX
BariHITIB NPOBIAHY POrb BiAirpae MOCTIHWA CTPEC, SKUIA
NpW3BOANTb 10 AMcHanaHcy He TinbK1 FrOPMOHaIbHOI CUCTe-
MU, ane 1 MikpoenemeHTiB opraHiamy. Busisumnu, Lo marHin
Ma€ aHTUCTPECOBUI eHEKT, AKUA peanisyeTbCs LMSXOM
NPSIMOrO MOCUIEHHS B3aEMOZii MiXX CEPOTOHIHOM i MOro
membpaHHUMK pelienTopamu, 3abesnevytoun nepenady
CepOTOHiIHepriYHoro curHany. [lo Toro X, MarHiin perynioe
aKTUBHICTb (hEPMEHTY, Lo Gepe y4acTb B YTBOPEHi Cepo-
TOHiHy. BiH nigBuLLye ekcnpecito HenpoTpodHOTro hakTopa
ronoHoro Mo3ky (BDNF) i nocunioe iioro 38’130k 3 cepo-
TOHIHEpriYHOK CUCTEMOIO, CTIPUSYMN aHTUAENPECUBHOMY
eekTy Ha opraHiam noguHu [10].

[esiki B4eHi BBaXatOTb: HOPMarbHI PiBHI Marito MOXyTb
crumyntoatv FAMK-peLenTopw, Lo ranbMytTb akTUBHICTb
KMiTUH rinoTanamycy, ane MexaHiam fii 4oci He 3'CoBaHo.
MarHiit 3HUKyE NpoayKLito ryTamaTy LLnsixom BrokyBaHHs
NMDA-peLenTopiB 40 HbOTO, NPUMMHAKYM CTUMYMALO
rinotanamycy Ha LieHTpanbHOMY piBHi. Yepes HepoTpaH-
CMICVBHI LLINSIXV MarHili ONOCEPEeKOBaHO 3HIKYE MPOAYK-
Lit0 aapeHOKOPTUKOTPOMHOTO FOPMOHA, L0 CMPUUNHSIE
3HWKEHHS! PIBHS [MIOKOKOPTMKOILIB Y kpoBi. MarHiin 6epe
y4acTb Y NpUTHiYeHHi BUPOONEHHS BiNlbHUX pagmKanis, Lo
aKTMBHO NpOoAyKyTbCS BHacnigok ctpecy [11,12].

[Jediumnt MarHito Npr3BoaUTb TaKOX A0 BUBINIbHEHHS
kaTexonamiHis. Bucoki piHi agpeHaniy 1 HopagpeHaniHy
BUKITMKAOTb AncHanaHc MikpoenemeHTiB Y Gik MigBULLEHHS
PiBHS KanbLiito, O MPU3BOAWTL [0 1OM0 HAKOMUYEHHS B
KniTMHaX OpraHiamMy 3 HacTYMHOK CTUMYNALIED LNsXiB
NEPEKMCHOTO OKMCHEHHS Ninigis. Jediunt marHito Bnnveae
Ha iIMyHHY CUCTEMy OpraHi3amy, CMpUUMHSIOYM 3ananeHHs.
Husbki piBHI MarHito cTumynioTb BupobnexHs C-pe-
aKTVBHOrO Binka, aKTWBYIOTb HEMTPOMINK, NigBULLYIOTH
YyTIMBICTb IMYHOKOMMETEHTHWX KITITWH 4O Mpo3ananbHuX
ctumynis [13].

HassaHi 3MiHV B opraHiami XiHkv MPU3BOASATH 4O NOLLIKO-
[PKEHHS! KIITWH nixeu, 3miHi pH i ancbanaxcy mikpodbnopu
B Gik 3HIKEHHS 200 MOBHOI BiACYTHOCTI NakTobauwn, 30inb-
LUEHHS! yMOBHOMaToreHHoi conopm [14-17].

MeTa po6otu

BuBunTi BNMB mpenapaty MarHilo Ha KniHiYHi NposiBu
CTpecy B KOMMIIEKCHOMY NiKyBaHHI HecneLnivH1X BariHITiB
Y IHOK penpoayKTUBHOIO BiKY.
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Martepianu i MeToAH AOCAIAXKEHHA

Y nocnimKeHHs 3anyymnn XBOpUX Ha HecneumdiyHi Ba-
MHITV IHOK penpogykTuBHOroO Biky (Big 18 go 49 pokis),
30KpeMa paHHLOro penpogykTuBHOro Biky (18—40 pokis)
—98 (61,2 %) oci6, niaHboro (41-49 pokis) — 62 (38,8 %)
naLieHTKN.

KpuTepii 3anyyeHHs y AOCTIMKEHHS — AiarHOCTOBaHWI
GakTepianbHuin BariHo3 (BB) abo aepobHwit BariHiT (AB);
BiK Bif 18 00 49 pokiB; HAasBHICTb KIiHIYHUX O3HAK CTPECY;
BWSIBMEHUI NEPBUHHMIA ab0 peunavBHUIA HecneundivH1A
BariHiT; BiACYTHICTb B aHaMHE3i onepaLlii Ha cTaTeBnX op-
raHax abo opraHax rinotanamo-rinodisapHo-HagHUPKOBOT
CUCTEeMM, LIYKPOBOro AiabeTy, XBopob 06MiHy peyoByH.

KpuTepii BUKIIOYEHHS 3 BOCTIIIKEHHS — BiK MEHLLIE HIX
18 Ta noHaa 49 pokis; AiarHOCTOBaHMI kKaHOMA03HMIA abo
TPWUXOMOHO3HWI BariHIT; BiCYTHICTb KMiHIYHWX 03HAK CTpe-
Cy; HasABHICTb B aHaMHe3i onepaLii Ha cTaTeByx opraHax
abo opraHax rinotanamo-rinogizapHo-HagHMPKOBOI CUCTe-
MU; BUSBNEHI 06’€MHi HOBOYTBOPEHHS! JKIHOYMX CTaTEBWX
OpraHiB; 3axBOPIOBaHHS rinoTanamo-rinoisapHo-HafH-
PKOBOI CUCTEMM, CYO- | BEKOMMEHCOBaHI CynyTHi natonorii,
OHKOXBOPOOU, LlyKpoBMIA AiabeT, XBOPOOM 0OMiHY pevOBUH,
ayTOIMyHHi 3aXBOPIOBAHHS.

3aranom ooctexunu 160 XiHOK, SKUX nodinunu Ha
2 kniHiyKi rpynu 3 nigrpynamu. B ocHoBHy rpyny 3any-
unnu 94 (58,8 %) xBoprx Ha HecneumniyHi BariHiTh, sk
OTpUMYyBanu nikyBaHHs 3riHO 3 PO3pOONEeHNMU KIiHi-
KO-AiarHOCTUYHUMW anropuTMamu i cxemamu: nigrpyna
A (n =62, 65,9 %) — KiHK/ paHHbOrO PEMPOLYKTUBHOMO
nepiogy; nigrpyna b (n = 32, 34,1 %) — XiHKu Ni3HLOTO
PENPOAYKTUBHOTO BIKY.

pyna nopiBHsaHHSA — 66 (41,2 %) XBOpUX Ha HecneLu-
(iyHi BariHiTK, KOTPi OTPUMYBaNM MikyBaHHS 3@ YMHHUMU
npotokonamu: nigrpyna 1A (n = 36, 54,5 %) — XiHku
paHHLOrO penpogyKT1BHoro nepioay; niarpyna 16 (n = 30,
45,5 %) — XiHK1 Mi3HOrO PEMPOAYKTUBHOTO BKY.

Y rpynax JocnimKeHHs (OCHOBHIN Ta MOPIBHSAHHS) Ta
nigrpynax 3a BiKOM BUSIBUNW OLHAKOBE BiACOTKOBE CriB-
BigHoLLeHHs (50 %/50 %) XBOpWX 3a OCHOBHWM [jarHO30M
(BB abo AB).

OBcTexeHHs xiHok nepenbadano 36ip ckapr Ta aHam-
Heay, NHEeKONOriYHWI OrnsA, OLHIOBAHHS MIKpOCKOMiT Ma3kiB
nixau 3a kputepiamu Amcensi, Hyrenta, JoHgepca, Wwo
3aincHUM B riHekonoriyHomy BipainenHi KHIM «Monorosuit
6ynuHok Ne 4» 3MP.

Bnnue cTpecy Ha opraHiaM XiHOK OLjiH0BanM 3a [ono-
moroto [ocnitanbHoi Wkanu Tpueoru i aenpecii (Hospital
Anxiety and Depression Scale, HADS).

PiBeHb agpeHaniHy Ta HopagpeHarniHy B nnasmi KpoBi
BW3Ha4anu MeTofoM iMyHOEPMEHTHOrO aHanisy, BUKO-
PVCTOBYHOYM CTaHAAPTHWIA Habip Ans TBepAOdA3HOrO iMy-
HodbepmeHTHOro aHanidy metogom ELISA (IBL, HimewunHa)
Ha iMyHoepMeHTHOMY aHanisatopi Sunrise TS (ABcTpist),
Ha 6asi nabopartopii kadeapu kniHiyHoi nabopaTtopHoi
JiarHocTuku Ta nabopatopHoi imyHonorii 13 «3anopisbka
MeanyHa akagemis nicnsaunnomHoi oceitn MO3 YkpaiHuy.
PiBeHb KOpTM30ny B Nna3mi KPoBi BU3HaYanu LUMSXOM iMy-
HOhEPMEHTHOTO ENEKTPOXEMIMIOMIHECLIEHTHOTO aHarniay
(ECL) Ha aHanizatopi Cobas €411 (Roche Diagnostics,
FAnonis), 3acToCOBYIOYM CTaHOAPTHUIA Habip peareHTiB
Cobas (Anonis) B nabopartopii TOB «IACEPBIC». PiBeHb
MarHito B KpOBi BCTAHOBUIM METOA0M ¢hoToMeTpii Ha bio-
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Ta6nuus 1. Kninivni nposiBn HecneundiYHUX BariHiTiB

E__E__E__

Do AikyBaHHA

[MaTonoriyHi BUAineHHs 58 93,5 32 100 31 86,1 26 86,7
pH 4,5-5,5 23 371 6 18,8 25,0 3 8,3
pH 5,6-6,5 15 24,2 17 53,1 222 16 53,3
pH >6,5 24 387 8 25,0 19 52,8 1 36,7
Pu6Huin 3anax 29 46,8 16 50,0 15 4“7 13 433
«Knto4oBi KNiTUHU» 30 484 13 40,6 18 50,0 1 36,7
[MeviHHs, cBepbix 25 40,3 14 43,8 10 27,8 7 7553
[ucnapeyHis 1" 17,7 7 219 6 16,7 6 20,0
«+» aMiHHUI TecT & 50,0 14 438 17 472 15 50,0
Micaa AikyBaHHA

[MaTonoriyHi BUAineHHs 1 1,6 2 6,3 18 50,0 7 23,3
pH4,5-5,5 0 0 1 31 5 13,9 3 10,0
pH 5,6-6,5 1 16 0 0 6 16,7 4 13,3
pH >6,5 0 0 0 0 2 5,6 0 0
Pn6Huin 3anax 0 0 0 0 2 56 4 13,3
«Krto4oBi KNiTUHU» 2 3,2 5 15,6 1 30,6 10 33,3
[MeyiHHs, cBepbixX 2 3.2 6 18,8 222 7 233
[ncnapeyHis 0 0 2 6,3 3 8,3 8 26,7
«+» aMiHHUI TECT 0 0 0 9 25,0 8 26,7
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XximiyHomy aHanizatopi Beckman Coulter AU 640 (CLLIA) B
na6opatopii TOB «[1/ACEPBIC».

JlikyBaHHs GakTepianbHOro BariHody B OCHOBHiIiA rpyni
nepenbayano npuiMaHHs cekHigasony B 403i 2 r ogHopa-
30BO MepopasibHO Ta npenapary Markito B 403i 1 Tabnetka
Tpuyi Ha AeHb npoTsarom 30 AHiB. XiHku rpynu NOPIBHAHHS
OTpPUMYBanu TiNbK1 CekHigason B 403i 2 I 04HOPa30Bo
nepopanbHo. [ins nikyBaHHA aepobHoro BariHiTy B OC-
HOBHIV rpyni NpuaHavany mokcudpnokcauuH y gosi 400
Mr nepoparbHo 1 pa3 Ha 4oby npoTsrom 6 AHIB, a Takox
npenapar MarHito B 403i 1 Tabnetka Tpuyi Ha AeHb MPOTAroM
30 pHiB. MavjieHTkM rpynu NOPIBHAHHA NpUAManm TinbKu
MOKCUMOKCaLMH 3a CXemMoK. Pe3ynsrati ouiHiBanm
yepes 30 aHiB.

CTaTCTYHO pesynbTaTi onpaLitoBank, 3acToCyBaBLUM
naket niueHsinHoi nporpamu Statistica 10.0 for Windows.

Pe3yabTati

KriHivHi nposiBu HecneumiuHMX BariHITIB Yy XiHOK penpo-
[YKTUBHOTO Biky HaBefieHo B mabsuyi 1. Y rpynax XBopux
He BUSIBUIK BIPOriZHY Pi3HWLIO 32 NOKa3HWKaMM KIiHIYHUX
NposiBiB HecneLMdiYHNX BariHiTiB 4o nikyBaHHs (p > 0,05).
Micns Tepanii B OCHOBHIN rpyni He BCTAaHOBWW JOCTOBIPHI
BiMIHHOCTI 3@ TaKUMM KMiHIYHAMW CUMNITOMaMI HECneUu-
chivHMX BariHiTiB, K NaTonorivyHi BuaineHHs, pH sig 4,5 no
6,5 i BULLe, HAsBHICTb PUOHOTO 3anaxy BUAINEHb, NO3UTUB-
HWUA amiHHKi TecT (p > 0,05). Brim, migrpynn A i B 0cHOBHOT
rpynK BipOriAHO BIAPI3HANNCS 38 NOKA3HNKOM «KITHOHOBUX
KNiTUH» y Ma3ky nixsu (p < 0,05).

3a cumnTomamu, Lo nputamaHHi aepobHOMY BariHiTy
(NeviHHs1, cBepOIX, AMCnapeyHist), BUSIBUMK BIpOTigHY pis-
Huuo B migrpynax A i b (p < 0,05). Y rpyni nopiBHSHHS He
BCTAHOBUIM [JOCTOBIPHY PI3HULIIO 33 TaKMMMW KIiHIYHUMK
cumnTomamu, sik pH Big 4,5 0o 6,5 i BuLLe, pubHWiA 3anax,
«KITO4OBI KNITUHUY» B Ma3Ky MiXBU, NEYiHHS Ta CBEPOIX,

NO3WUTUBHWIA amiHHWiA TecT (p > 0,05). Ane B nigrpynax 1A
i 16 BusSBMM BipOrigHY Pi3HMLIIO 3a TaKUMM O3HaKaMu, SIK
naTonorivHi BuaineHHs Ta gucnapeyHis (p < 0,05).

Micns nikyBaHHS B XiHOK NiArpynu A nopiBHSHO 3 nig-
rpynoto 1A BU3Ha4YMnM JOCTOBIPHE 3MEHLLEHHS MPOsIBIB
Takux CUMNTOMIB: NaTonorivHi BugineHHs, pH Big 4,5 oo
6,5, HasIBHICTb «KITHOYOBUX KIITUHY, NEYiHHS Ta cBepbiX,
JMCnapeyHisi, No3UTUBHUIA aMiHHWiA TecT (p < 0,05). Y xiHok
nigrpyn b i 16 nicns nikyBaHHs BU3HA4MIM BIPOTifHY PisHK-
L0 3a TakuMu cumnTomamu, ik pH nixem 5,6-6,5, pubHuMin
3anax BariHamnbHUX BUAiNeHb, MO3UTUBHUIA aMiHHWIA TECT i
avcnapeyis (p < 0,05). 3a iHWKMMK 03Hakamu Hecrewuw-
(hiyHMX BariHiTiB B 060X Niarpynax BiporigHy pisHUL0 He
BcTaHosumm (p > 0,05).

Pe3ynbratyt OLiHI0BaHHS NCUXOEMOLINHOTO CTaHY XiHOK
penpoayKTUBHOIO BiKy HaBeaeHo B mabrnuui 2. MokasHuku
3a [ocnitanbHoto Wwkaroto Tpueork i genpecii (HADS), wo
BW3HAYMNK NiCNS NiKyBaHHS, He Manw BipOriAHOI PisHUL B
OCHOBHil rpyni (p > 0,05). OpHak y migrpynax 1Ai 16 BusiBu-
NN JOCTOBIPHY PI3HNLIO CyBKIMIHIYHO BUPaXEHOI TPUBOTK,
wo craHoBuTb 8—10 Ganis 3a wkanoto (p < 0,05). Micns
Tepanii BCTaHOBWIM BIPOTiAHY Pi3HULIIO Pe3ynbTaTiB Y KiHOK,
y SIKVX He Byno OCTOBIPHO BUP@XEHVX CUMMTOMIB TPUBOTW
(07 6aniB), Ta MaALiEHTOK i3 CyOKNIHIYHO BAPAXXEHOO TPUBO-
roto (8—10 6anis) y nigrpynax A 1a 1A, b 1a 16 (p < 0,05).
B ofox rpynax He BCTAHOBMMM JOCTOBIPHY Pi3HULIO 3a
KNiHiYHO BUpaxeHoto Tpusoroto (p > 0,05). OuiHtoroun pe-
3ynbTaTi, oaepxaHi 3a nigLwkaroro Aenpecii, He BU3HaUMIN
BIpOriAHy pisHuLto nokasHukiB y nigrpynax A ta b, 1A Ta
16 (p > 0,05). MopisHtoto4m pesynitaty B nigrpynax Ai 1A,
BWSIBWM AOCTOBIPHY Pi3HNLIEO 3a nokasHukamu (p < 0,05);
aHanoriyHy BiporigHy pisHWLIO NOKa3HWKIB CnocTepiranu B
nigrpynax b ta 16 (p < 0,05).

Pesynbrat gocnigXeHHs piBHS MarHito B KpoBi
HaBefeHi B mabnuyi 3. [1o npusHa4YeHHs nikyBaHHs pi-
BeHb MarHito B KpOBI B YCix XiHOK 060X rpyn MaB HU3bki
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Tabnuus 2. McMxoemoLiiHUIA CTaH XIHOK PENPOAYKTUBHOIO BiKy

e B S U P PR S P P VU

Do AikyBaHHA
Tpueora, 6anu

0-7 0 0 0 0 0 0 0 0

8-10 54 87,1 23 71,9 33 91,7 16 53,3

11-21 8 12,9 9 28,1 3 8,3 14 46,7
[enpecis, 6anu

0-7 0 0 0 0 0 0 0 0

8-10 49 79,0 28 87,5 30 83,3 23 76,7

11-21 13 21,0 4 12,5 6 16,7 7 233

MicaA AikyBaHHA
Tpueora, 6anu

0-7 62 100,0 31 96,9 23 63,9 12 40,0

8-10 0 0 1 31 1 30,5 17 56,7

11-21 0 0 0 0 2 56 1 33
[enpecis, 6anu

0-7 61 98,4 30 938 24 66,7 18 60,0

8-10 1 1,6 2 6,2 9 25,0 8 26,7

11-21 0 0 0 0 3 8,3 4 13,3

Tabnuus 3. PiBeHb MarHito B KpOBi 0 Ta Micnst NiKyBaHHs!

Moka3HuK, 0AUHMLI BUMipIOBaHHSA

nigrpyna A, n = 62 nigrpyna b, n = 32 nigrpyna 1A, n = 36 niarpyna 16, n = 30

[o nikyBaHHs, MMonb/n 0,60 + 0,08

0,82 +0,06"

0,61+0,06
0,79 0,09

0,57 £0,09
0,56 + 0,108

0,62 +0,07

Micns nikyBaHHs, MMonb/n 0,61 +£0,06*

*: BIpOrigHICTb Pi3HWL NOKa3HWKIB MiX BiANOBIGHMM Migrpynammu OCHOBHOI Ta rpynu NOPIBHSIHHS 4O Ta Micnst nikysaHHs (p < 0,05); §: BiporiaHiCTb pisHWLi NokasHukiB Mix nigrpynamm A
Ta 1A (p < 0,05); #: BiporigHiCTb pisHNLi NokasHukiB Mix migrpynamu b ta 16 (p < 0,05).

Tabnuus 4. PiBeHb agpeHaniHy, HopagpeHaniHy Ta kKopTusony Ao Ta nicns nikyBaHHs

Moka3HuK, oAMHULI BUMipHOBaHHSA OcHoBHa rpyna, n = 94
nigrpyna A, n = 62

Do AikyBaHHA

Ipyna nopiBHsAHHSA, n = 66
nigrpyna b, n = 32 nigrpyna 1A, n = 36 nigrpyna 16, n =30

ApnpeHani, nr/mn 182,67 + 3,26 174,42 £ 3,84 189,58 + 4,32 186,56 + 4,28

HopagpeHaniH, nr/mn 710,71+ 9,18 697,37 + 11,47 726,22+ 10,23 71410+ 9,27

KopTu3son, mkr/an 28,32+1,49 26,16 £ 1,72 31,10+ 1,33 29,8+ 1,60
Micaa AikyBaHHA

AppeHaniu, nr/mn 109,67 +4,61* 114,59 + 3,72* 190,26 + 3,798 188,24 +3,82%

HopappeHaniH, nr/mn 290,71 + 11,25* 297,37 +12,74* 702,22 + 10,468 727,10 + 12,62*

Koptu3on, mkr/an 14,72 +1,01* 16,16 + 1,28" 30,22 £ 1,428 27,5+ 1,28*

*1 BIPOTiAHICTb Pi3HNLI NOKa3HMKIB MiX BiANOBIAHMMM MiArpynamm OCHOBHOI Ta rpynin MOPIBHSHHS 40 Ta nicns nikysaHHs (p < 0,05); §: BiporigHiCTb pisHWLi nokasHukiB Mix nigrpynamm A
Ta 1A (p < 0,05); #: BiporigHiCTb pisHWLi NokaaHukiB Mix nigrpynamu b ta 16 (p < 0,05).

3Ha4eHHs MOPIBHAHO 3i 3A0pOBMMM, Be3 [OCTOBIPHUX
BiIMIHHOCTEW y rpynax focnimkeHHs. [licnsa nikyBaHHs
B XXIiHOK OCHOBHOI pynu 3 HecrneuundiYHMMKM BariHiTamm
BM3HAYUNK BipOrigHe MiABULLEHHS PIBHSA MarHito B KpOBi
MOPIBHSIHO 3 MOKA3HWMKOM 40 Tepanii; Liei NokasHuK cTas
3iCTaBHWM i3 piBHEM MarHilo B 300poBux ocib. Micns Te-
panii B OCHOBHIi rpyni piBeHb MarHito AOCTOBIPHO BULLMIA
Bif} MOKa3HMKa XIHOK i3 rpynu NopiBHAHHS, e BiH nicns
NiKyBaHHS 3aMLLMBCA HU3LKIM.

lMokasHuKK piBHA agpeHaniHy, HopagpeHaniHy Ta
KopTM3ony A0 Ta nicns nikyBaHHA HaBeaeHo y mabnuui
4. 3a UMMM JaHMmMuK, 40 NiKyBaHHS PiBHI agpeHaniHy, Ho-
pagpeHaniHy Ta KopT3ory BULL Bif HOPMarnbHWX 3Ha4EHb B
obox rpynax. [Micns nikyBaHHs NOKa3HWKN TOPMOHIB CTPeCy
HOpManisyBanucst B OCHOBHiWA rpyni Ta 6ynu [JOCTOBIPHO
HDKYMMM, HIX Y NALEHTIB rpynu NOPIBHSHHS.
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KniHiuni nposiBn HecnewumdivHMX BariHIiTiB y XBOPKX
OCHOBHOI rpynu Ha 30 goby nikyBaHHa Oynwn BiporigHo
KpaLLmMK, HiX y rpyni NOPIBHAHHS.

06roBopeHHs

OTxe, pesynbTratv 4OCHiMKEHHS NIATBEPMKYOTH BiOMOCTI
(haxoBoi niTepatypu Ta cBigyatb Npo BNAWB AediunTy
MarHito Ha NPOSIBX CTPECY B XKIHOK PEMPOAYKTUBHOTO BiKY 3
HecneungivHMMK BariHiTamu.

Bigomo, Lo nig BNAMBOM TpMBanMx CTPECOBKX (hak-
TOpPIB Ha OpraHi3m XiHk1 BUHMKAE AucbanaHc ropMoHIB
y rinotanamo-rinogisapHo-HagHUPHWUKOBINA cucTeMi Ta
3HUXEHHS piBHS MarHito. [ediumt Lporo mMikpoenemeHTa
MiZTPUMYE TOPMOHU CTPECY Ha BUCOKOMY PiBHi, @ TaKOX
CMPUYMHSIE MILCUINEHHS IMYHHOTO 3ananeHHsl, HeraTMBHO
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BMMVBAKYM Ha i3ioNoriYHuUi i NCUXONOTIYHNIA CTaH XIHOK
penpoayKTUBHOIO BiKY 3 HecneuugiYyHMMM BariHiTamm
[11,13]. Tomy BU3HAYEHHS PIBHS MarHil0 B KPOBI NALIIEHTOK
i3 HecneumiYHMMM BariHiTaMn Ha TN XPOHIYHOTO CTpecy
— BaXNWBWIW €Tan y AiarHoCTUL Ta MiKyBaHHi.

OuiHiotoun pesynbraTi AOCHIMKEHHS, WO 34iACHUNK,
BWSIBUIK: XKiHKW OCHOBHOI Tpynu Ta rpynu NOpIBHAHHSA A0
NiKyBaHHS Manw KIiHiYHi NposiBK HecneuuiYHUX BariHiTis,
HanyacTiLi ckapru — Ha naronoriyHi BuginexHHs (91,5 %),
HENPUEMHNIA «pUBHNIA 3anax» (45,5 %), NediHHS Ta cBepOix
(34,0 %). He BcTaHoBWnM BiporigHy pisHULIO 3a NOKa3HM-
Kamu KIiHiYHUX NposiBiB y rpynax gocnimkerHs (p > 0,05).
3a wkanoto HADS, cXMnbHICTb XIHOK 4O TPUBOTU Cepea-
HBOTO CTYNEHs CTaHOBWIA B OCHOBHIN rpyni 79,5 %, y rpyni
MOPIBHAHHSA — 72,5 %, Tp1BOra BMCOKOrO CTyneHs GinbLu
BUpaXeHa B rpyni NopiBHsHHSA (27,5 %) LWoao nokasHuka
ocHoBHoi (21,0 %). lenpecis cepeaHbOro CTyneHs He Mana
BIPOriAHOI Pi3HULL Y rpynax AoChigpkeHHs: ii giarHocTyBanm
y 83,3 % xiHok ocHoBHoi rpynn Ta y 80,0 % naLjieHToK rpynu
nopiBHAHHS (p > 0,05). PiBeHb MarHito B KpoBi XBOpux 060X
rpyn y cepenHsomy craHosus 0,6 MMonb/n; Le BiporigHo
MeHLLE 3a Noka3HuKK 380poBKx ocib (p < 0,05). MokasHukm
afpeHaniHy o nikyBaHHA B 060X rpynax B cepegHboMy
craHosunv 183,3 nr/mn, HopagpeHanivy — 712,1 nr/mn,
kopTu3ony — 28,8 MKr/an; Le AOCTOBIPHO NepeBuLLyBarno
HopMarbHi 3HaueHHs (p < 0,05).

[icns koMnnekcHoi Tepanii B OCHOBHIN rpyni ckaprut Ha
MaTomnoriyHi BUAINEHHs 3H3UNMChb Ha 92,8 %, «pubHWiA 3a-
nax» 3Huk y 100,0 % Bunazis, nevinHs i ceepbik—y 31,0 %
XIHOK. Y rpyni NopiBHAHHS, A€ NaLieHTW ofepxyBanm CTaH-
[apTHe nikyBaHHA GakTepianbHOro BariHo3y i aepobHoro
BariHiTy, Ckapr Ha NaTonoriYHi BUAINEHHS 3MEHLIUIUCD
Ha 49,8 %, HenpuemHuiA 3anax — Ha 25,6 %, neviHHsa Ta
cBepbix — Ha 2,8 %. Micns Tepanii B iHOK OCHOBHOI rpyni,
Ha BigMiHy Big rpynu NOpIBHsIHHS, CNOCTepirany BiporigHe
3MEHLLEHHS! MPOSIBIB TaKUX CYMMTOMIB, SIK MATOMOMiYHI BY-
ZineHHs, pH Big 4,5 4o 6,5, HasABHICTb «KTHOHOBMX KNITUHY,
neviHHa Ta cBepbix, AncnapeyHis, NO3UTUBHUIA aMiHHUIA
TecT (p < 0,05).

Tpueora 3a wkanoto HADS B 0CHOBHiIl rpyni BiporigHo
3Hu3uUnack Ha 46,5 % (x?= 51,1, p < 0,05), pesynsrati 3a
MiALLIKanow Aenpecii JOCTOBIPHO 3HM3NUNUCH Ha 32,8 %
(x*= 30,4, p <0,05). PiBeHb MarHito B OCHOBHil rpyni nicns
Tepanii BiporigHO NiABMLWMBCA B cepeaHboMy B 1,4 pasa
MOPIBHSHO 3 NMOKa3HKMKOM Ao nikyBaHHs (p < 0,05) Ta B
cepenHboMy y 1,5 pasa Wwoao rpynu nopiBHsHHS (p < 0,05).
KomnnekcHa Tepanisi B OCHOBHii rpyni JOCTOBIPHO 3HM3uNa
piBHi agpeHaniHy B cepegHbomy B 1,6 pa3a, HopagpeHa-
niny — B 2,4 pa3a, koptusony — B 1,8 pasa nopiBHsHO 3
rnokasHukamu Ao nikysaHHs (p < 0,05).

Mpu3HayeHHs npenapartiB MarHito B KOMMIEKCHOMY
NiKyBaHHi HecneundivyHUX BariHiTiB BiporiaHO NiaBULLYE
piBeHb MarHito B KpOBi Ta NOMIMLLYE NCUXOEMOLLIAHWIA CTaH
XIHOK PEMPOAYKTUBHOTO BiKY.

BucHOBKH

1. Y XiHOK penpogyKTUBHOTO BiKY, Siki XBOpi Ha Hecne-
LMEiYHi BariHiTVt Ta NOCTIMHO 3a3Hal0Tb BAIIMBY CTPECOBUX
¢hakTopiB, BU3HAYMM NOTIPLLIEHHS NCUXOEMOLHOTO CTaHy,
30Kpema AjarHocTyBanu TPUBOXHICTb | AENpecito Pi3HUX
CTYNeEHIB BUPaXeHOCTi, NifTBEPMKEHI pesyrTataMu 3aCTo-

CyBaHHsi rocnitanbHoi Lkanu Tpusorn i aenpecii (HADS).
Y umx XiHOK BU3Haumnm gocTtosipHe (p < 0,05) nigsuLLeHHs
PiBHIB FOPMOHIB CTpecy (aZpeHaniHy, HopagapeHaniHy,
KOPTM301Ty), 3HUKEHHS PIBHA MarHito B KPOBi MOPIBHSHO 3
MnoKasH1Kamu 300poBUX ocib.

2. 3acTocyBaHHs npenapaTty MarHito 3a CXemorw B
KOMMIMEKCHOMY NiKyBaHHi HecrieLmdiYHX BariHITB y XIHOK
penpomyKTUBHOIO BiKY 3 XPOHIYHUM CTPECOM JOCTOBIPHO
(p < 0,05) HopmanisyBano piBeHb MarHito B KpOBi (nigsu-
LLIEHHS B cepeaHboMY B 1,4 pa3a MopiBHSHO 3 NOKA3HUKOM
[0 NiKyBaHHS).

3. Ha doHi komnnekcHoi Tepanii i3 3aCToCyBaHHAM
npenapary MarHito B OCHOBHIl rpyni BiporigHO NOKpaLLMBCA
MCUXOEMOLLIHWIA CTaH, 3MEHLUMINCS CUMMNTOMU TPUBOTK
Ta penpecii (Ha 46,5 % (x2= 51,1, p < 0,05) Ta 32,8 %
(x*= 30,4, p < 0,05) BignosigHo).

4. Y XBOPUX Ha HeCreLmiyHi BariHiTK, ki OTpMMyBasu
npenapar MarHito, BUsIBUNW SOCToBipHe (p < 0,05) 3HiKeH-
HS piBHS afpeHaniHy B cepeaHboMy B 1,6 pasa, Hopaape-
HaniHy — B 2,4 pasa, koptusony — B 1,8 pasa nopisHsHO 3
MoKasHUKamu [0 NikyBaHHs.

MepcnekTMBYM noganbWmnX AOCHiMKEHb NONAralTh
Y NPOJOBXKEHHI BUBYEHHS BMMBY XPOHIYHOTO CTpecy Ha
nepebir HecneunMIYHNX BariHITIB i 3MiHY FOPMOHAIBHOIO
(pOHy B XIHOK PeNpPOAYKTUBHOIO BIKY.
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3acTtocyBaHHA Tepanii iHppauepBOHUM Aa3epoM B nicasonepaLintHoMy
nepioAi y nauieHTiB i3 By3AOBUM TOKCUYHUM 3060M
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Byanosuii TokcuyHuiA 306 (BT3) nocigae apyre Mmicue B CTPYKTYpi TUPEOTOKCMKO3Y, CTaHoBUTL Maixe 10,0-12,0 % 3aranbHoi
3axBOPIOBaHOCTI. MTaHHS nicnsionepawiiHoro BegeHHs nauiexTis i3 BT3, 3actocoBytou iHppadepBoHuii nasep, 3anuiiaeTbes
HEepoCTaTHBO BUBYEHUM | OBONI AvckyTabenbHuM. Lie 06rpyHTOBYE AOLINBHICTL NPOLOBKEHHS AOCHIMKEHD i3 Ll npobnemu.

MeTa po60oTH — OLHNTK pesynbTaTh 3acTOCyBaHHS Tepanii iHhpaiepBOHUM Na3epoM Y NaLlieHTIB i3 By3NOBUM TOKCUYHUM 3060M
Yy paHHbOMY Ta BiggineHomy nicnsionepawiiHnx nepiogax nicns opraHosdepiranbHUX XipypriYHux BTpyYaHb i TUPEOiAEeKTOMIi.

Marepianu Ta metoau. [locrimkeHHs 3aiicHunm 3a yyactio 35 (50,7 %) XBOpUX OCHOBHOI rpynu, kUM y nicnsionepawiitHomy
nepioai AoAaTkoBO 3aincHUAM 1-3 Kypcu Tepanii iHpayepBOHUM nasepoM, a Takox 34 (49,3 %) nauieHTiB rpynu NOPIBHSHHS,
SKUM TaKe NiKyBaHHS He Npu3HaYany.

Peaynkraru. Y cTpykTypi onepaLiii 0CHOBHOI rpynu npesantoBana Tupeoigektomis — 20 (57,1 %) sunagkis. OpraHos6epiranbHi
onepauii BukoHanu 15 (42,9 %) nauieHtam. Y rpyni nopisHsHHA 3airicHunin 18 (52,9 %) TupeoinekTtomilt i 16 (47,1 %) pesekuinHnx
onepadlii.

BucHoBku. Maiike B NONOBMHI BUNa/KiB BY3n10BOro Tokeu4Horo 306y (14 (41,2 %) B ocHoBHil Ta 15 (42,9 %) y rpyni NOPIBHAHHS)
BM3HA4W 0aHOGIYHE MOHO- UM GaraToBy3roBe ypaXeHHs, a OTxe MoxHa Gyno BIUKOHaTV opraHo3bepiranbHe onepaTuBHe BTpyYaHHs.
Y pasi BUKOHaHHS! pe3eKLiHOro OnepaTyUBHOIO BTPYYaHHs! HE 3apeecTpyBani XOAHOTO B NaaKy nicsionepaLiiHoro rinonapatvpeoay.
Bci BMnaaku Takoro ycknagHeHHs BUSIBUIN Y XBOPUX MICIS TOTaNbHUX TUpeoiaekTomii — 7 (35,0 %) B ocHOBHIl rpyni Ta 8 (44,4 %)
y rpyni nopieHsHHS, p = 0,2956. 3acTocyBaHHs iHhpaiepBOHOI Tepanii Ha nicnsionepawiiHy AinsHKY CTUMYMOE KPOBOOBIr y TkaHu-
Hax i MpULLBMALLYE BIAHOBMEHHS (OyHKL MpuLLmMTONOAi6HMX 3an03. Tak, B OCHOBHIN rpyni piBeHb NapaTropMoHa BiHOBMOBABCS
B cepeaHbomy yepes 3,5 (1,5; 6,0) micaug, a B rpyni nopiBHsHHS — yepes 6,5 (3,5; 9,0) micsius, p = 0,0412. MpusHadeHHs Tepanii
iH(hpayepBOHIM NTa3epoMm Y nicnsionepaLiiHoMy nepiofi XBOpuM, SIKUM 3AINCHUNM OpraHo3bepiranbHi onepaTyBHI BTpyYaHHs, 4ano
3MOry 3MEeHLLIMTM [o3y 3amicHoi Tepanii 3 25,0 (25,0; 50,0) Mkr y rpyni nopiBHsHHA 80 12,5 (12,5; 25,0) mkr B ocHoBHiN rpyni, p = 0,0341.

Application of infrared-beam laser therapy in the postoperative period
in patients with nodular toxic goiter

S. M. Zavhorodhnii, M. S. Gatia, M. A. Kubrak, M. B. Danyliuk

The question of postoperative management for patients with nodular toxic goiter (NTG) using an infrared-wave laser remains
poorly investigated and highly debatable, which creates conditions for further investigation of this issue.

Aim. To evaluate the results of infrared-beam laser therapy in patients with NTG in the early and long-term postoperative periods
after organ-preserving surgical interventions and thyroidectomies.

Materials and methods. The main group of 35 (50.7 %) patients was examined after additional postoperative infrared-beam laser
therapy (1-3 courses) while the comparison group of 34 (49.3 %) patients did not receive this treatment.

Results. Thyroidectomy prevailed in the structure of surgeries in the main group (20 (57.1 %) cases). Organ-sparing surgeries were per-
formed in 15 (42.9 %) patients. In the comparison group, 18 (52.9 %) thyroidectomies and 16 (47.1 %) thyroid resections were performed.

Conclusions. Almost half of NTG cases (14 (41.2 %) in the main group and 15 (42.9 %) in the comparison group were unifocal
mono- or lobar nodular affection which provided an opportunity to perform organ-sparing surgeries. No postoperative hypopara-
thyroidism was observed in the patients who underwent surgical resection. All the cases of this disorder were observed in patients
after total thyroidectomy — 7 (35.0 %) in the main group and 8 (44.4 %) in the comparison group, P = 0.2956. The application of
infrared-beam therapy to the postoperative area stimulated blood flow in the tissues and led to renewal of the parotid function:
the parathormone level in the main group was restored in the average period of 3.5 (1.5; 6.0) months and in the comparison
group —in 6.5 (3.5; 9.0) months, P = 0.0412. The postoperative use of infrared-beam laser therapy in patients with organ-sparing
surgical interventions allowed reducing the dose of replacement therapy from 25.0 (25.0; 50.0) ug in the comparison group to 12.5
(12.5; 25.0) pg in the main group, P = 0.0341.

Byanosui Tokcuunnin 306 (BT3) nocipae apyre micue B opraHosbepiranbHy onepaLito, fesiki aBTOpPU BBaXatoTb:
CTPYKTYpi TMPEOTOKCKKO3y B YKpaiHi Ta CBITi, CTaHOB- 3bepexeHa napeHxima npu BT3 He BMKOHYe B MOBHOMY
nsYK, 3a AaHUMK pisHKX aeTopis, maibke 10,0-12,0 % o6casi cBoi yHKLT, a € nuLle cybcTpatom Ans po3BUTKY
3aranbHoi 3axBoproBaHocTi [1-3]. HesBaxaroun Ha Te, MaTonoriyHoro Mpouecy B wuTonogibHin 3anosi (LW3) y
L0 Maixe B NOMOBWHI BUNAAKIB € MOXIIUBICTb BUKOHATM maibyTHbOMY [4,5].
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[Mo31TMBHWIA BNNMB iHG)pPAYEPBOHOTO CBITMA Ha XWBI
TKaHWHK BiZOMUIA [OBONI AA@BHO. 3acToCyBaHHs iHpa-
YepBOHOro nasepa B nicnsonepawuinHoMmy nepiogi Ans
3MEHLUEHHS 3ananbHOro NPoLeCy B paHi cTarno nonynsipHiuM
B abpomiHanbHii Xipyprii Ta nicns BTpyYaHb Ha M'SKUX TKa-
HWHax [6,7]. OnHak BUMKOPMUCTaHHS LibOro MeToay nif yac
onepauiin Ha L3 goci He nowumpeHe, y daxosiii niteparypi
OMVCYIOTb NWLLIE MPAKTKY 3aCTOCYBaHHS LibOrO METOAY Mpy
eyTupeoigHomy cTani [8,9].

OTxe, NUTaHHA LWOAO MiCNSoNepaLinHoro BeAeHHs
nauienTie i3 BT3, 3acTocoBytoum iHhpa4epBoOHMin Nnasep,
3annWaeTbcs HELOCTaTHLO BUBYEHUM i JOBOIMI AMCKY-
TabenbHuM. Lle obrpyHTOBYE AOLINMBHICTE NPOOOBKEHHS
ZocnimKeHb i3 Liei npobnemm.

MeTa po6otu

OuiHnTn pesynbTaTy 3acTocyBaHHs Tepanii iHhpayepso-
HM N1a3epoM Y NaLieHTiB i3 By3NOBUM TOKCUYHUM 3060M
Y paHHLOMY Ta BigZineHoMy nicnsonepauinHux nepiogax
nicnsi opraHo3bepiranbHUX XipypriyHux BTpyYaHb i TMpeo-
ineKTomin.

Martepianu i MmeToAM AOCAIAKEHHA

[ocnimkerHs 3aiicHuny Ha 6asax XipypriyHux BipgineHb
KHIM «Micbka nikapHs eKCTpPeHOi Ta LWBMAKOI MeanYHOT
ponomoru» 3MP 1a TOB «BI3YC» y 2015-2021 pp. 3a uei
nepiog obcTexunu Ta npoonepyeanu 69 nauieHTis i3 BT3.

Ha pgoonepauiiHoMy eTani BCiM XBOPUM 34INCHUNM
ynbTpa3sykose gocnimkerHs (Y3[) wuronoaibHoi 3ano-
31, TOHKOTONKOBY acnipaLiiHy nyHkuiiHy Gioncito (TAMB)
Ta focnigkeHHs ropMoHiB L3 (BinbHWIA TpokcuH (T4),
BiNbHWUA TPUAOATUPOHIH (T3), TMpeoTponHUI ropMoH (TTT),
TmpeornobyniH (TI), aHtutina go TTI (AT-TTT)), aHTHTiNa
[0 Tupeonepokcuzasn (AT-TMO)).

OuiHoBaHHs faHux Y3[ 3piicHunun, 3acTocyBaBLUK
cTangapTusoBaHy wkany ACR TI-RADS. Pesynsratu
LMTOrOrYHOro AOCAimKeHHs iHTepnpeTyBany 3a Lkanoto
cTpatudikauii puamky 3nosikicHoro npouecy Bethesda 3
0060B'A3KOBMM BU3HAYEHHAM KaTeropii nyHKTary.

OBcsir onepaTBHOTO BTPYYaHHsi BU3Ha4anm 3a CTaH-
paptamu ATA. Beix xBopux npoonepysanu nnaHoBo, i
3aranbHOK aHECTESIEIO 3i LUTYYHOK BEHTUNSALLIEID NEreHb.

Y paHHbOMY nicnsonepauiiHomy nepiofi TMM navjeH-
Tam, SKUM BUKOHANN TUPEOIAEKTOMIO, BU3HAYamnu piBeHb
napaTropMoHa As1st KOHTPOKO (OYHKLOHANBHOT aKTUBHOCTI
npumTonoaibHUX 3anos.

XBOpUM, SIKUM BYKOHaMNM TUPEOIAEKTOMIt, MOCTYNOBO
BBOAVMM 3aMiCHy Tepanito npenaparamut NIEBOTUPOKCUHY
B Ao3i 1,6-1,8 mkr/kr macu Tina. Linsosi pisHi TTI npu
KopeKuii 4o3u npenapartie ctaHoBuM 2,0-2,5 MkMO/mn.
MavjieHTam, sikum 3ailicHNM opraHo3bepiranbHe BTpyYaHHst
Ha LMTONOAIGHIN 3an03i, Ha Yac BUNUCYBaHHS He NpU3Ha-
yanv npenaparty NEBOTUPOKCHHY.

Y nicnsionepauinHomy nepioai 35 (50,7 %) xsopum
(ocHoBHa rpyna) foAaTKoBO Npu3Haynny 1-3 Kypew Tepa-
nii iHpayepBoHUM nasepom, a 34 (49,3 %) naujieHTn He
OTPUMYBanu Take nikyBaHHS (rpyna NOpIBHSHHS).

Lito npouenypy npuaHavanu Ans 3MEHLLEHHS SBULL,
nicnsionepaLiiHoro TUPEOIANTY Ta aKTUBALLii KPOBOTOKY B
JinsHUi paHu, a Takox y TkaHuHi L3, wo byna 3bepexeHa

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

OpwuriHaAbHiI AOCAIAXKEHHS

nicns pe3ekLinHoro XipypriYHoro BTpyYaHHs, 4ns cTumyns-
Uil (oyHKUiT 3anMLLKOBOI NapeHXiMK.

JlikyBaHHs 3gjficHioBanu, 3actocoBytouu anapat «MIJ1-
TA-®-8-01» BupobHuuTea MNpaitves. Anapat obnagHaHwi
[PKEPENOM MOCTINHOrO CBITNOAIOAHOMO BUNPOMIHIOBAHHS
iHtbpayepBOHOro AianasoHy 3 foBxuHoo xauni 0,85-0,89
MKM. [H(hpayepBOHe OMPOMIHEHHS BiAOYBaNocs NPOTArom
5 XBUNWH, NOTYXHICTb BUNPOMiHIOBaHHSA — 5—7 BT, yacTota
imnynecie — 300-600 Iu. Kypc nikyBaHHs cknapascs 3
10-14 npouenyp y LLOAEHHOMY PEXMMI.

Yepes 3 i 6 micauiB nicns NepBUMHHOTO Kypcy Tepanii
3AICHUNN NMOBTOPHE iHPpaYepPBOHE OMPOMIHIOBAHHS 3a-
NMLWKOBOI NapeHxiMy LuMTOoNoAiGHOT 3anosm.

Yepes 1,5 micaug, 6 i 12 micauis y navjieHTis 060x rpyn
OuiHIOBamM piBHi BinbHOro T4 i TTI ansa BU3HAYEHHs Ta
KOpEKLiji 3amMiCHOI ropMOHanbHoi Tepanii.

B ocHoeHy rpyny sanyuunu 28 (87,1 %) xiHok i 8
(22,9 %) vonosikis, cepepHin Bik — 55,7 £ 11,5 poky. Y
rpyni NOPIBHSHHS BINbLLICTb TAKOX CTAHOBMIM XiHKU — 29
(85,3 %), vonosikiB — 5 (14,7 %). CepenHin Bik XBOpUX Yy
rpyni craHoswBs 51,7 + 12,9 poky, p = 0,4873.

CTaTMCTUYHO pesynbTaTi onpautoBany 3a A0noMo-
roto Statistica 13.0, TIBCO Software Inc. (niueH3is Ne
JPZ8041382130ARCN10-J) i Microsoft Excel 2013 (niuieH3is
Ne 00331-10000-00001-AA404). fani B TekcTi i Tabnmusax
HaBefieHo sk M £ m (cepenHe apuMETHYHE * cTaHaapTHe
BiXWUIEHHS) Y pasi HOPMarbHOro PO3roAiny O3HakW Ta
Me (Q1; Q3) (meniaHa Bubipkw, BepxHin (75 %) i HXHIN
(25 %) kBapTumni) Npx po3nogini, Lo Bigpi3HAETLCS Bif HOp-
MarbHOro. AHani3 CTaTUCTUYHOI JOCTOBIPHOCTI 3A4INCHUNY,
BWKOPUCTABLUM HEMapaMeTpUyHi METOAN CTaTUCTUYHOTO
aHanisy — kputepiit ManHa—BiTHi (U) ons Henos'si3aHwXx,
KpuTepiit 3HakiB BinkokcoHa (T) Ans nos’a3aHux rpyn.

Pe3yabTati

3a pesynbratamu nepegonepauinHoro 06CTeXeHHs B
OCHOBHIl rpyni MOHOHOZO3HE YpaxeHHs YacTku L3 ai-
arHoctyBanu y 14 (40,0 %) nauieHTis, 6araToBy3nosuit
04HO6i4YHMI 306 — B 1 (2,9 %), 6aratoByanoee ABobGiYHe
ypaxeHHs —y 20 (57,1 %) xBopux. Y rpyni NopiBHAHHSA
MOHOBY3MoBe ypaxeHHst BusBunm y 12 (35,3 %) naui-
€HTiB, baraToBy3noBuin ogHOG6iYHMIA 306 —y 2 (5,9 %),
ABobiuHe baratoBysnose ypaxeHHs — Yy 20 (58,8 %)
xBopwux (puc. 1).

OujHIoI0uN TUPeOoiaHY (YHKLII, Y BCIX XBOPUX rpyn
[OCTiMKEeHHs AiarHOCTyBanm rinepTupeoigHui ctaH. B
OcHoBHI rpyni y 12 (34,3 %) naujexTis rinepTupeos bys
y cTagii komneHcauii, B rpyni nopiBHsHHA — y 13 (38,2 %),
p = 0,3847. Cyb6komneHCOBaHWii rinepTypeos3 BUSBUIU
B 23 (65,7 %) naujenTi ocHoBHoi rpymu Ta 21 (61,8 %)
nponikoBaHUX rpynu nopieHsaHHS, p = 0,4631. lekomneH-
cauito rinepTMpeo3y B OCHOBHIN Ta rpyni MOPIBHAHHS He
3adikcysanm.

CepepHiit piseHb TTI B ocHoBHil rpyni — 0,23 (0,06;
0,70) mkMO/mn, y rpyni nopisHaHHs — 0,18 (0,04; 0,61)
MkMO/mn, p = 0,7814. PiBHi BinbHoro T4 ctaHosunm 14,0
(11,6; 18,0) nmonb/ni 15,4 (12,4; 18,6) nMonb/n BigMNoBiAHO,
p =0,5983.

PiBeHb BinbHoro T3 BuaHaunnu Tinbku y 15 (44,1 %)
XBOPWX rPyNi MOPIBHSAHHS, NiABULLEHHS! LIbOrO NOKa3HMKa —
y 7 (46,7 %) i3 Hx. B OCHOBHIN rpyni BinbHWU T3 BU3HAUMNK
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B [pyna nopiBHAHHS

@ OcHoBHa rpyna
14
12
2
R
OpnHoBy3mnoBuiA Baratosyanosuit BT3 Baratosysnosuit BT3
BT3 (ypaxeHHs 060X 4acTok) (yparkeHHs opHiel yacTku)

Puc. 1. CTpykTypa By3roBOro TOKCUYHOro 306y 3a faHuMu o6CcTexeHHs (n = 69).

Ta6nuus 1. CTpyKTypa onepaTuBHUX BTpYYaHb y rpynax AOCTimKeHHs

Onepauis OcHoBHa rpyna pyna nopiBHsIHHA
(n=35) (n=34)

X R P O

TupeoinekTomis 20 57,1 18 52,9
emiTpeoigekTomis 14 40,0 14 41,2
CyGToTanbHa pesekuisi LUMTONomi6HOT 3anoan 1 29 2 59

Tabnuus 2. [lnHamika 3miH ropMoHanbHoro npodinto naujieHTis i3 BT3 nicns
opraHo36epiranbHux onepavii y rpynax gocnigmkeHHs (n = 31)

Tepuinicnn onepauit | svicmn Lo wiomis |2 wiomis |

Tpyna nopiBHAHHA (n = 16)

TTI, MkMO/Mn
T4 BinbHWA, Nr/mn
J1eBOTMPOKCIH, MKI

OcHoBHa rpyna (n = 15)

TTI, MkMO/Mn
T4 BinbHui, nr/mn
JIeBOTUPOKCHH, MKF

481 (4,27;5,82)
12,70 (11,30; 13,80)
50,00 (50,00; 75,00)

5,12 (4,43; 6,01)
11,60 (10,20; 13,10)
50,00 (25,00; 50,00)

3,01 (2,63;3,11)
15,40 (13,10; 17,70)
50,00 (50,00; 75,00)

3,26 (3,12; 3,94)
14,90 (11,70; 16,20)
25,00 (25,00; 50,00)

2,83 (2,64; 2,88)
15,10 (14,10; 16,90)
50,00 (25,00; 75,00)

2,74 (2,13;3,07)
14,10 (12,20; 15,40)
12,50 (12,50; 25,00)

B ycix naujeHTi — 35 (100 %). MigBuLLEHMIA piBEHb LIbOTO
nokasHuka sussunmn y 15 (42,9 %) sunapkax. CepepHin
piBeHb BinbHoro T3 cTaHoswB 4,22 (3,28; 6,00) nr/mn i 3,9
(2,8; 5,6) nr/mn BignoBigHo 3a rpynamu, p = 0,1206.

CepepHi nokasHwku pieHie AT-TTO signosiganu pede-
PEHTHUM 3Ha4YeHHsM (MeHLLe Hix 20 MO/Mn); Le cBigumno
MpO BiACYTHICTb aBTOIMYHHOrO TUPEOIANTY B MaLieHTIB
OCHOBHOI Ta rpynu NMOPIBHSHHSI.

Y CTpyKTYpi onepaTvBHUX BTPyYaHb OCHOBHOI rpymnu
npesanioana Tupeoigektomis — 20 (57,1 %) onepauii.
OpraHo3bepiranbHi onepaLii — remiTupeoigekTomist 3 ne-
pewmiikom ( 14 (40,0 %) Bunagkis) i cyGToTanbHa pesekuis
wmTonogi6Hoi 3anoan (1 (2,9 %) BTpyyaHHs).

Y rpyni nopiBHsHHA 3gincHnnn 18 (52,9 %) Tupeo-
inektomin, 14 (41,2 %) remitupeoigektomin, 2 (5,9 %)
cybToTanbHi pesekuii L3 (mabn. 1).

CepepHsa TpvBanicTb rocnitanisavii B OCHOBHIl rpymi
crarosuna 3,0 (2,0; 4,0) nobu, B rpyni nopiBHsHHA — 9,0
(6,0; 10,0) pobwu, p = 0,0021. CKOPOUEHHS NXKKO-AHS MOB'S-
3aHe 3 BukopycTanHam npuHumnie FAST-TRACK xipyprii B
nikyBaHHi XBOPUX OCHOBHOI rpynu.
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MMicns onepatusHoro BTpyYaHHs y 8 (23,5 %) nauieH-
TiB rpynn nopiHsHHA Ta y 7 (20,0 %) XBOpUX OCHOBHOI
rpynu ZdiarHocTyBanu TPaH3UTOPHWIA nicnsonepawinHui
rinonapatupeos, p = 0,1294. 3a3Haunmo, Lo 1Noro 3adik-
CyBanu Tinbk1 y XBOPUX MiCns TOTanbHOI TMPeOoiaeKToMil
-7 (35,0 %) Bunagkis ocHoBHOI rpynv Ta 8 (44,4 %) rpynu
nopiBHAHHS, p = 0,2956. lNicns pesekuiiiH1x onepaLi Take
YCKNaZHEHHs He BU3HaYanm.

B ocHoBHil rpyni piBeHb NapaTropMoHa BiHOBMBCS B
cepeaHbomy yepes 3,5 (1,5; 6,0) micaus, a B rpyni nopis-
HSIHHS — Yepes 6,5 (3,5; 9,0) micaus, p = 0,0412.

JleTanbHi BUNagku y rpynax LOCMIMKEHHS He 3apee-
CTPOBaHi.

Yepes 1,5 micaua nicns onepadii, 3a pesynsratamu
KOHTPOIMIO TUPEOiAHUX FOPMOHIB, 3-nomix 16 (47,1 %)
nauieHTiB rpynu nopiBHSHHA 3 opraHo3bepiransHUMK
onepatuBHUMM BTpyYaHHaMK y 14 (87,5 %) Bu3Haumnm
ABuLLa cyBkniHiyHoro rinotupeosy, ay 2 (12,5 %) Bunagkax
piBeHb TTT Bignosigas BepxHil Mexi Hopmu. Lli pesynstatu
AVKTYBarnm HeobXiaHICTb 3aCTOCYBaHHs Npenaparis NeBo-
TMPOKCUHY B cepeHin fosi 50,0 (25,0; 75,0) mkr.

B ocHoBHil rpyni nicns kypcy Tepanii iHhpayepBOHUM
nasepom i3 15 (42,9 %) XBOpWX 3 PE3EKLiHIMN BTPYyYaH-
Hamu B 11 (73,3 %) Bunagkax AgiarHocTysanu cyokniHiYHWI
rinotupeos (p = 0,2035), y 4 (26,7 %) piseHb TTI — Ha
BepXHiit Mexi Hopmm (p = 0,0814). XBopum ckopurysanm
3aMicHy Tepanito npenaparamu NEBOTUPOKCUHY B CEPeaHii
n03i 50,0 (25,0; 50,0) mkr, p = 0,1284.

Y naujeHTiB nicns TmpeoigekToMii cepegHi pisHi TTT i
BinbHOro T4 yepes 1,5 micAus B rpyni NOPIBHAHHS CTaHO-
Bum 2,61 (1,24; 4,16) mkMO/mn ta 13,7 (11,6; 15,3) nr/mn,
B OCHOBHIl rpyni — 3,01 (1,29; 5,23) MkMO/mn i 13,3 (11,9;
15,1) nr/mn BignogigHo. KopekLito 4o3v npenaparis neso-
TUPOKCUHY 3AiCHUY 3a LinboBuMy piBHaMU TTT. CepepHst
[03a npenaparis IeBOTUPOKCUHY B 060X rpynax cTaHoBuna
125,0 (100,0; 150,0) mkr.

[puBepTae yBary AvHaMika 3MiH piBHIB TUPEOigHUX
TOPMOHIB Yepes 6 i 12 MicaLiB nicns XipypriYHOro BTpyYaHHs
Yy XBOPYX 3 0praHo30epiransHAMKM onepaLisiMy y rpynax o-
cnimkeHHs. Marbke B ycix nauieHTiB rpynu nopiBHaHHS (14
(87,5 %) Bunapkis) 3bepiranacs HeOOXiAHICTb NOCTINHOIO
npuiMaHHs NpenapartiB NIEBOTUPOKCUHY B CepeHiit Ao3i
50,0 (25,0; 75,0) Mkr HaBiTb Yepe3 1 pik nicna onepadii.
Brim, y Takux y camux XBOpMX OCHOBHOI Ipynu BifCOTOK
BMNAZKiB i3 3amicHoto Tepanieto ctaHoswB 60,0 % (n = 9),
p = 0,0471. CepenHst no3a NeBOTUPOKCUHY — 12,5 (12,5;
25,0) mkr, p = 0,0341 (mabn. 2).

06roBopeHHs

OcTaHHiM Yacom [OCUTb FOCTPO MOCTAE MUTaHHS LLOAO
BWOOpPY ONTUManbHOro obeAry onepaTuBHOTO BTPYYaHHS
y naujeHTiB i3 BT3. Ocobnu1Bo akTyanbHUM BOHO € Yy pasi
MOHOBY3MOBOIO YW MOMIHOLO3HOr0 OAHOGIMHOTO ypaXeH-
HS LWMTONOAIOHOI 3am03K, KOnM € MOXIUBICTb 30eperTu
YacTuHy napeHxiMu. 3anuiukoBa TkaHuHa L3 moxe siKio
He MOBHICTIO KOMMEHCYBaTU HEOBXIOHICTb Y TUPEOIaHNX
TOPMOHaX, TO GiNbLLO MipOto, i Le cnpuse Linin Hu3Li
NO3UTUBHMX MEOMYHUX Ta EKOHOMIYHMX acnekTis [10].
BpaxoBytoum HeoBXigHICTb MOCTIMHOTO NPUIAMaHHS 3a-
MicHOI Tepanii HaBiTb y pasi opraHo3bepiranbHUX onepaLlii,
a TakoX IMOBIPHICTb BUHWKHEHHS NATOMNOMYHOMO NpoLecy
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(noBposikicHOTO U 3MoSIKICHOrO XapakTepy) B 3aSIULLKOBIN
napeHximi, Aesiki aBTOpU PEKOMEHAYOTb NEPBUHHO 3AiNC-
HIOBATW pagvKanbHi onepadii — TupeoigekTomii [11].

[HLLi AOCTIAHWKW HANONArATb HA MAKCUMATbHO MOXITH-
BOMY 36epexeHHi TkaHnH L3, aKLeHTYH04N Ha 3MEHLLIEHHI
pU3VKiB nepionepaLiiiHnX ycknagHeHb Micns pesekLinHnX
onepavii, MiHimisaLii 4o3n 3amicHoi Tepanii Ta couianb-
HO-MCYXOIONYHOMY KOMMOHEHTI (30epexeHHs napeHxiMu 3a-
031 He HaneXuTb 0 iHBaNAU3YO4NX BTPYYaHb, | naLieHTV
iertue NOropKyTLCS Ha 3AINCHEHHS Takoi onepaii) [12].

HaykoBLiji onucytoTb Tepanito iHpaYepBOHUM J1a3epoM
ANs NikyBaHHS 3ananbHuX NpoLecis (0cobnmBo ayToimMyH-
HOro Ta NOCTTPaBMaTUYHOrO r'eHesy) B L3 npu By3nosomy
HETOKCMYHOMY 300i, LLIO 3HVDKYE PU3WKK NiCnsionepaLiiiiHoro
rinotupeo3y go 55,0-60,0 % [13]. MopibHi pe3ynsratu
OTpUManu y nonepepHix JoCimKeHHsX [14].

BucHoBKH

1. Maitxe B NornoBuHi BUNazaKiB By3Mn0OBOrO TOKCUYHOIO
300y (14 (41,2 %) B ocHosHiit Ta 15 (42,9 %) y rpyni nopis-
HSIHHS) AiarHocTyBanu ogHobiYHe MOHO- YK GaraToBy3noBe
ypaxeHHs. Lie aano 3mory BrkoHatu opraHosbepiranbHe
onepaTuBHe BTPyYaHHs.

2. Y pasi BUKOHaHHA pe3eKLiiitHOro onepaTuBHOMo
BTPYYaHHs B XOHOrO NaLieHTa He 3adpikcyBanu nicnsione-
paLiiHui rinonapaTtpeos. Yci BUNagku Lboro YCKNagHEHHs
BUSIBUMK Y XBOPUX MICNS TOTaNbHUX TUPEOIAEKTOMIN — 7
(35,0 %) B ocHoBHiN rpyni Ta 8 (44,4 %) y rpyni NOPIBHAHHS,
p = 0,2956.

3. 3acTocyBaHHs iHbpayepBoHOi Tepanii Ha nicns-
onepawiiHy AinsHKY CTUMYTOE KpoBOOGIr Y TKaHWHAX i
NPULIBUALLYE BIZHOBNEHHS DYHKLIT NpuwmMTONOAi6HNX
3ano3. Tak, B OCHOBHIN rpyni piBeHb NapaTropMoHa Bif-
HOBWBCS B cepeaHboMy yepes 3,5 (1,5; 6,0) micaus, a B
rpyni nopiBHAHHS —vepes 6,5 (3,5; 9,0) micsus, p = 0,0412.

4. BukopuctaHHs Tepanii iHbpayepBOHNM Na3epom
y micnsionepaLinHoMy nepiogi y XBOpWX, SKUM 34INCHUMN
opraHo3bepiranbHi onepaTuBHi BTPYYaHHsl, Aano 3mory
3MeHLWNTK o3y 3amicHoi Tepanii 3 25,0 (25,0; 50,0) mkr
y rpyni nopiBHaHHS Ao 12,5 (12,5; 25,0) MKr B OCHOBHIN
rpyni, p = 0,0341.

MepcnekTvBM noganblumMx AocnimkeHb. MNpu3Ha-
YeHHs nicnsonepawinHoro nikyBaHHs iHpa4epBOHUM f1a-
3epOM CMpUSIE OCATHEHHIO KPALLWX pesynbTaTiB Y KopeKLil
3aMicHoi ropmoHarnbHoi Tepanii nicnst opraHo3bepiranbHUX
onepauin i NpUIBMALLYE BiHOBMEHHS PYHKLIN NpULLn-
TonoAibHMX 3ano3 y pasi po3suTKy nicnsonepaiiinHoro
rinonapatvpeoay. Lli pesynbsraty AaioTb 3MOry posLwmpuTm
noKasaHHS 40 BUKOPUCTaHHA (isioTepaneBTUYHOTO TiKy-
BaHHS MpyW onepawisx 3 npuBoay AobposikicHoi naTonorii
LuTonodiGHOT 3ano3u.
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CTaTTa € YaCTUHOIO AUCEPTALLIHOT POBOTH Ha 3500y TTS CTyneHs
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Oraaam
CHHApPOM 06CTPYKTUBHOIO anHoe CHY B AiTeH
AK MDKAMCUMNAIHApHa npobAeMa (OrAsiA AiTepaTypH)

0. A. KysHeuoBa®*ABCD C M, Hepenbcbka®EF, A, A. KysHeuoB(DBE

3anopi3bkni AepxXaBHUIA MEeAUYHWIA YHIBEPCUTET, YKpaiHa

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi

Katouogi croBa:
CUHAPOM
06CTPYKTUBHOTO
anHoe CHy, HiyHa
noaicomHorpadis.

MeTa po60oT1 — npoaHanisyBaTu BifoOMOCTi Cy4acHOi HayKoBOI NiTepaTypy LLOAO eTionorii, hakTopiB pu3uKy, naToreHesy, AiarHoc-
TUKM Ta NiKyBaHHS CMHAPOMY 06CTpyKTMBHOTO anHoe cHy B giten (COAC).

Pesyneraru. Mowwmpenicte COAC y aitei ctaHoBuTb 1-5 %, nik 3aXBOpPtOBaHOCTI — Y BiLli BiA 2 40 6 pokiB. OCHOBHUMYM dhakTopa-
mu puanky COAC BBaxatoTb aieHOTOH3WMAPHY TiNepTPOito, OXMPIHHS, YepenHo-NMLEeBi aHoManii. KniHiYHO po3pisHstoTh HiuHi
Ta AeHHi cumnToMM. HiyHi BKNKOYAKOTb XPOMIHHA, AYXaHHS Yepes3 poT, Nay3n B AUXaHHI, HECTOKIMHUIA COH, eHype3 i MigBuLLEHY
NITAMBICTb; [€HHI — HOCOBY OBCTPYKLI0, POTOBE AUXaHHS, PAHKOBMI FONIOBHWIA Ginb, COHNMBICTb, NOPYLLEHHS KOHLIEHTpaLi yBaru
Ta rinepakTuBHicTb. HiyHa nonicomHorpadisi — 3onotuit ctaiaapt giarHocTukn COAC. AKLO Lien MeTof HEROCTYNHWIA, MOXNNBE
BUKOPWCTaHHS CKPUHIHTOBIX CUCTEM, SK-OT KapAiopecrnipaTopHUin MOHITOPWHT. [okasHuK iHaekcy anHoe/rinonHoe 21 3a roguHy
BBaXQIOTb fjarHOCTU4HUM kpuTepiem nerkoro COAC y aiteit, a B JOPOCIMX Liel NoKa3HWK CTaHOBUTb 25. Cepe METOAIB NiKyBaHHS

3anopisbkui
MeAUYHUI XXypHaA.
2022. T. 24, Ne 5(134).

C. 591-598
COAC HanbinbLu echeKT1BHMY 3a BIAMOBIGHUMM NOKa3aHHAMU € ageHoiaekTomis, CPAP-Tepanis, iHTpaHasanbHi KOpTUKOCTEpOiaw,
QHTaroHICTU NENKOTPIEHOBMX PELLENTOPIB, NPU OXUPiHHI 0B0B’SI3K0BO € MoaudiKaLlist Cnocoby KUTTS. *E-mail:
BucHoBku. Mpobnema cuHapomy 06CTPYKTUBHOMO anHoe CHy HefooLiHEHa, TOMY [JOBOMI HU3LKOK € HACTOPOXEHICTb Mikapis, egm:ﬁfgiqova "
BW3HaYatoTb TAKOX HELOCTATHICTb AiarHOCTUYHUX MOXIMBOCTEN NMiKyBanbHO-NPOGiNakTYHMX 3aknagis B YkpaiHi. Hiuny nonicom-
Horpadito abo CKPUHIHIOBI AjarHOCTUYHI MeToaM (KapaiopecnipaTopHWIA MOHITOPUHT) Tpeba BMKOPUCTOBYBATH B pasi NpUMyLLEeHHs
npo BuHUKkHeHHst COAC. JlikyBanbHi 3axoay npy anHoe cnpsiMoBaHi NepeayciM Ha YCyHEHHs! ETIONOMYHMX (haKTopIB i YNHHUKIB
pu3unky. Hassricts COAC y fiTeit 3 afeHoigHMMM BereTaLlisiMm — abConTHe NokasaHHs! A0 iX BULANEHHS.
Obstructive sleep apnea syndrome in children as a multi-disciplinary problem (a review) Key words:
obstructive
0. D. Kuznietsova, S. M. Nedelska, A. A. Kuznietsov sleep apnea
. o . ) o ) syndrome, night
Aim. To.analyze the data of mo'dern .SC|ent|f|c literature about the etiology, risk factors, pathogenesis, diagnosis and treatment of  51ysomnography.
obstructive sleep apnea (OSA) in children.
Results. The prevalence of OSAin children is about 1-5 %, with a peak incidence between the ages of 2 and 6 years. The main  zaporozhye

medical journal
2022; 24 (5), 591-598

risk factors for OSA include adenotonsillar hypertrophy, obesity, and craniofacial anomalies. Nocturnal and daytime symptoms
are clinically distinguished. Nocturnal ones include snoring, mouth breathing, pauses in breathing, restless sleep, enuresis and
sweating; daytime symptoms are nasal obstruction, mouth breathing, morning headache, drowsiness, violation in attention con-
centration and hyperactivity. Nocturnal polysomnography is the gold standard for the diagnosis of OSA, in the absence of which
the use of screening systems is possible, in particular — cardiorespiratory monitoring. The apnea/hypopnea index 21 per hour is
considered a diagnostic criterion for mild OSA in children and differs from that in adults 25. Among the most effective treatments
for OSA are adenoidectomy, CPAP therapy, intranasal corticosteroids, leukotriene receptor antagonists, and lifestyle modification
in obesity is obvious.

Conclusions. The problem of OSA syndrome is underestimated, and the vigilance of physicians as well as diagnostic opportuni-
ties of treatment and prevention facilities in Ukraine are quite low. Nocturnal polysomnography or screening diagnostic methods
(cardiorespiratory monitoring) should be used in case of suspected OSA. Therapeutic measures for apnea are primarily aimed at
eliminating etiological and risk factors. The presence of OSA in children with adenoids is an absolute indication for their removal.

€Bponencbke pecnipatopHe ToBapucteo (European
respiratory society — ERS) BusHa4ae 06CTpyKTVBHE anHoe
CHY K CMHOPOM AMCEYHKUii BEPXHIX AMXanbHUX LINSXiB
(BOL), wo xapaktepuayeTbcst XponiHHAM Ta/abo nigsu-
LLEHHSIM AMXarnbHUX 3yCUMb BTOPUHHO [0 30irbLUEHHS
cynpotusy BAL i cnagiHHaM M'S3iB rNOTKW; NPU3BOAUTL
[0 rinoKci, rinepkantii Ta gparmeHTauii cHy [1].
CuHpopom obetpykTueHoro anHoe cHy (COAC) — akTy-
anbHa npobnema B negjarpii, CNpU4KHsiE HEOBXIAHICTb BU-
ABNSATY 1 06CTEXYBATY AiTEN i3 rpyni pusmKy, 34iCHIOBaTH
IXHE ageKBaTHOro NikyBaHHS, OCKINbKY 3yMOBITIOE HEMPOKOT-
HiTVBHI (NOBEAiHKOBI po3naau, NPobremm y HaB4aHHi), MeTa-
6oniyHi, kapaioBackynsipHi ycknageHHs!, CynpoBOAXKYETHCS

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

CUCTEMHUM 3ananeHHsm [2—6]. MetaboniuHi nopyLueHHs,
cnpuunteri COAC, BkntovatoTs aucninigemito, ateporeHes,
AMCAYHKLIIO MEYiHKN N aHOManbHWiA MeTaboniam rmokoan
[7]. CBoevacHa giarHoctuka COAC Moxe 3 YacoM 3MeH-
LUMTW YaCTOTY CUCTEMHMX YCKMaZHEHb.

Ha xanb, BUSBNEHHA 0BCTPYKTUBHUX MOPYLUEHb
AVXaHHS yBi CHi yCknaaHeHe BiACYTHICTIO AndepeHLianb-
HO-ZiarHOCTUYHWX IHCTPYMEHTANBbHUX KPUTEPIB IXHIX Pi3HMX
¢opm. Cnabka kopensuis mix TspkkicTio gutadoro COAC i
[EHHOK CYMMTOMATUKOH YacTO NPU3BOAMTb A0 HEAOOLHKY
Ta Ni3HbOI AjarHOCTVKM LibOro CTaHy B AiTel. MutaHHs wono
eTionatoreHe3y Ta MeHemkmeHTy COAC v aiTeit BUBYEHI
ripwe, Hix y gopocnux [8-11].
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MeTa po6otu

lMpoaHanisysaty BiGOMOCTi Cy4acHOi HaykoBOI nitepatypu
LLofo eTionorii, hakTopiB pU3NKy, NaToreHesy, AiarHOCTUKMN
Ta NikyBaHHs CMHOPOMY 06CTPYKTUBHOTO arHoe CHY B AiTel.

Martepianu i MeToAH AOCAIAKEHHA

3AiNcCHUNN NoWyK Y HayKOMETpUYHUX cuctemax Google
Scolar, PubMed, Cohrane Database 3nebinbluoro 3a
2015-2021 pp. Nig yac poboTH BUKOPUCTANK KIHOYOBI
CrOBa: CMHAPOM OOCTPYKTUBHOIO arHOE CHY, AiTW, afeHo-
TOH3UNAPHA rinepTpodis, OXUPIHHS, PO3Naan AUXaHHS yBi
CHi, monicomHorpadis, giarHocTuka Ta nikyBaHHs COAC,
CPAP-Tepanis.

CwnHapoM 0BCTPYKTUBHOIO anHoe CHY MOXHa BBaXaTtut
TpeTiM CTyneHeM MOpYLUEHHs AuxaHHs YBi cHi (Sleep-
disordered breathing — SDB) nicnsi nepBMHHOMO XPOMiHHS
Ta CUHAPOMY NiABULLEHOTO CyNPOTUBY BEPXHIX AMXanbHUX
wnaxis (Upper airway resistance syndrome — UARS)
(mabn. 1)[9,12-14].

Y GaraTbox AiTe cnocTepiratoTb NepeprB4acTe XporiH-
Hs1 | guxaHHs vepes poT, ane came COAC npu3soanTb Ao
3ryBHWX KNiHIYHUX HACMiaKIB: 3aTPUMKW PO3BUTKY, Npobnem
i3 NOBEIHKO, eHype3y Ta NTereHeBoro cepLisi. 3a JaHUMK
¢haxoBoi nitepatypw, XponiHHa BuABNsATb y 3-15 %
negiatpyuyHoi nonynsuii, ocobnmeo y Bl Big 3 Ao 6 pokiB
(13-35 %). Mowwmpenicte COAC y miteit ctaHoBUTb 1-5 %,
nik 3aXBOPHOBAHOCTI BU3HA4al0Th Y BiLli Big 2 40 6 pokiB (2,5
pOKy Yy xronuis Ta 4 poku y gig4art) [7,15]. 3a pesynsratamu
PETPOCNEKTUBHOO aHanisy nonicomHorpadin y 234 aiten
BikoM [0 14 pOKiB, LLO 3AINCHEHWI Y BiAAINEHHI CHY YHiBEp-
cuTeTChKOI NikapHi AnbbaceTte, nowumperictb COAC cepen
AiTen i3 maTonorieto CHy 3a ocTaHHi 20 pokiB CTaHOBUNa
71,8 % (42,3 % — cepenHboi TSHKKOCTI, 44,6 % — TSXKMNA
nepebir). CepegHini inaexc anHoe/rinonHoe (AHI) gopieHto-
BaB 10, SatO, — miHimym 84 %, iHoekc aecatypaulii — 8 [16].

Mig Yac cHy B AMTMHM BinOyBaeTbCs NomipHe disio-
noriYHe NiABULLEHHS ONOPY BEPXHIX AWXarbHWUX LUMAXIB.
Matodpisionoris COAC y giTeit — cknagHa B3aemogist Mix
AVXanbHUMU LUMSIXamK, WO CXUMbHI 4O Konancy, Ta Hep-
BOBO-M'SI30BOK0 KOMMEHCALi€t. AHAaTOMIYHI NOKA3HUKM
MPOCBITY AMXanbHUX WINSAXiB, M'AKWX TKaHWH i ckeneTa
MatoTb BupillanbHe 3HadYeHHst Ans BuHUKHeHHsT COAC,
X04a BOHW HE MOBHICTIO BPaX0OBYOTb XapaKTep NOPYLUEHHS
JnxaHHs yBi cHi. Mig Yac CHy akTUBHICTb M'SI3iB AUXarnbHNUX
LUMSIXiB 3MEHLWYETLCS, BEHTUNALINHA BapiabenbHicTb
30inbLLYETLCS, @ NOPIT anHOE CTae TPOXM HYXKYWM Bif PIBHS
eynHoe, BinbysaeTbes y hasi non-REM cHy. 3MeHLEeHHs
BEHTUNALT NPU3BOAMTb 10 PANTOBOTO 3HIKEHHS aKTUBALi
M'A13iB AMXanbHUX LWNSXIB, WO CNPUYMHAE BUHUKHEHHS
enisogis obcTpyKuii. PO3pi3HAKOTL YOTUPK OCHOBHI (hak-
TOpY, LLO MPW3BOLATb [0 OBCTPYKLUIi BEPXHIX AMXanbHUX
LUMSXIB: @aHATOMIYHE 3BY)XEHHSI; aHOMANbHUIA MeXaHiYHWA
B32EMO3B'A30K MK M'S3aMu, L0 PO3LUMPIOIOTL AVXasbHi
LUNSAXK, | CTIHKaMK AnXanbHUX LLNAXiB; M'A30Ba CabKicTb;
aHomarnbHa HepsoBa perynsuis [17,18].

Haityacriwwe ity marotb COAC yepe3 36inbLUeHHs afe-
HOIZIB | MUTZANWKIB, OXVPIHHS, YepenHO-N1LEBi aHomanii,
MaTonoriYHNiA TOHYC M'S13iB BEPXHIX AuxarnbHux Wwnsxis. Op-
HOGhaKTOPHMI aHanis, Wo 3aincHunm Z. Xu et al., nokasas:
XPOMiHHS, sike 36epiracTbCs BIPOJOBX 23 MiCALiB, HONoBiva
CTaTb, NepeavacHi nonoru, rpyaHe BUrofoBYBaHHS!, OXMPIH-

Hs1, 00BiA Wi 230 cm, cniBBiaHOLLEHHS Tanii/cTerHa 20,95,
a[leHOTOH3MNApHA rinepTpodis BiporiAHO acouioBaHi 3
COAC [19]. HagmipHy Bary/oXupiHHs fjiarHocTyBanm y
44,0 %, xponiHHsa —y 93,4 % BUNaaKiB, HA 3yNHKY AUXaHHS
ckapxunucs 84,5 % fiten, feHHy coHnmeicTb — 5,4 % [16].

AneHoToH3MNApHa rinepTpodis NpU3BoaUTbL A0 3BY-
XKEHHSA 3aHbONIOHEOIHHOT AINAHKY, LLO Mae HaMeHLLWiA
nonepeyHnin po3mip, a OTXe, € HaldacTilmmM Micuem
oberpykuii BOLL. Tak, aitnis IV cryneHem 36inbLueHHs Myr-
panukis (kissing tonsills) cxunbHi 10 BUHWKHEHHS po3nagiB
AVXaHHS yBi CHi Yepes 3BY)XEHHS POTOrMOTKM Ta i konanc
[8]. Litn 3 apeHoTOH3MNAPHOK rinepTpodieto (OR = 5,49;
95 % [l 3,15-9,58; p < 0,001) Ta ageHoiaHo0 rinepTpo-
dieto (OR = 2,45; 95 % [l 1,29-4,63; p = 0,006) matoTb
aocToBipHo BuLLwid puank COAC, Hix AiTn 6e3 30inbLIeHHs
afeHoifiB i rmoTkoBmx Murganvkis [20].

3asHavatotb, Wo COAC HesanexHo acoLlinoBaHui
i3 METAOOMIYHUMM CyMyTHIMI 3aXBOPHOBAHHSIMU: METabo-
MYHUM CUHAPOMOM, XMPOBOK XBOPODOK NEYiHKM, Aunc-
(PyHKLIIEH KUPOBOI TKAHUHK, PE3UCTEHTHICTIO A0 IHCYMiIHY
1 atepocknepo3om [6,7,21]. OxwpiHHsa 3ymomioe COAC
yepes 2 MexaHi3mu: Mo-neplue, HasBHICTb HABKOOMIOT-
KOBOTO BiCLiepanbHOro Xupy, KU 3MEHLLYE diameTp
MPOCBITY IMOTKM Ta 30inbLUye Komanc CTPYKTYp; No-apyre,
HasIBHICTb HAZJIMLLIKOBOTO upy B abgoMiHanbHil i Topa-
KanbHiN CTiHKaX, WO 3HWKYE AMXanbHYy (YHKLII0 B LMX
nauieHTiB [8]. Kassim R. et al. Bu3Haumnu caktopu, Lo
nepenbayarotb puank 06CTpykTMBHOTO anHoe cHy (OCA)
y OiTer 3 OXUPIHHAM. Busisunu BiporigHy Kopensuito Mix
BUCOKOYYTNMBIUM C-peakTuBHUM Ginkom, ninonpoteigamu
HW3bKOI LLNbHOCT 11 iIHAEKCOM 0BCTPYKTUBHUX NOAiN Y hasi
REM cHy (r = 0,36-0,50, p < 0,05) [22].

Migeuwennin onip BALL moxe ByTu nos’asanuii i3 ¢i-
3i0MOrYHUMM YUHHVKAMU: BY3bKUM TBEPAMM MiAHEGIHHAM,
marnoto Ta/abo peTpono3nLLIHOI HKHBOLO Lenenoto. 1o
aHoManin po3BuMTKY KICTKOBOrO anapary, Lo € daktopamu
pr3nKy 06CTPYKTUBHOIO aMHOE CHY, HaNeXaThb TaKoX 3MeH-
LUEHHS OBXMHU HWXHBOI Ta BEPXHLOI LLEnen, peTpysis
cKerneta, 36iMNbLUEHHS BUCOTU HUKHBOI YacTUHM 06mmnyys, a
OTXe 36inbLUEHHS 3aranbHOI BUCOTY 06NMYYs, BENVKWN Kpa-
HIO-LUMIHWI KYT, Manuii 3aHi NpocTip AuXasnbHUX LASXIB i
HVDKHE MOMOXEHHS Nif’I3MKOBOI KICTKW. TOMY HaronoLLyoTb
Ha HeOOXiQHOCTI KOHCyNbTaLii OpTOAOHTa Ans AiTen i3
npunyLieHHaM Ym Bxe fiarHoctoBaHnm COAC. binbLu pip-
kicHumun npuanHamn COAC BBaXatoTb NPUIMaHHS AesKuX
nikapcbkyx Npenapartis (CeaaTuBHi, onioigu), Mykononica-
Xapuao3, 3aXBOPHOBaHHS, L0 CMIPUYMHSIOTL apTepianbHy
rinoToHito abo rinepteHsito (cuHgpom [layHa, auta4un
LepebpanbHuii napaniy, M'a30Bi AMCTPOdii), reHETUYHI
Ta BPOKEHi CTaHM (BPOKeHi po3naay LIeHTpanbHoi rino-
BEHTUNALLT, LLO MOXYTb BKMKOYaTK 0BCTPYKTUBHE Ta LieH-
TparnbHe anHoe, cuHapom lNpapepa—Binni Towo) [23-25].

PoaspisHstoTe aeHHi Ta HivHi cumntomm COAC. Hiuni
CMMMTOMM — XPOMiHHS, AUXaHHS Yepes poT, nay3u B AUXaHHi,
HECTOKiNHWIA COH, eHype3 i niaBuLLeHa NiTnvBicTb. O3Haku
Ta CUMNTOMM BAEHb — HOCOBA 0OCTPYKLis, pOTOBE AnXaH-
Hs1, paHKOBWIA FONOBHUIA Ginb, NPobnemMu 3 KOHLEHTPALlE
yBaru Ta rinepakTUBHICTb. [leHHY COHMMBICTb AiarHOCTYIOTb
piawe, Hix y popocnnx i3 OAC [6,25,26]. Busisunu, wo
rinepakTVUBHICTb | HEYBAXHICTb — XapaKTepHi CUMNTOMU
ans piten, ane He gopocnmx. Maike 30 % aiteit is COAC
MatoTb CynyTHIll AiarHo3 cuHApOM AediunTy yBaru Ta
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Tabnuus 1. TepmiHonoris po3nagis AuxaHHs yBi CHI y AiTen

Ornsaam

Topuin (o) Topuin (yivcion)

Primary snoring [NepBUHHE XPOMiHHS

3BnyaliHe XponiHHs (YacTilue Hix 3 Houi Ha TVXKAEHD), LLO He CynpPOBOMKYETLCS anHoe/
rinonHoe, YactTumu NPobymKkeHHsIMM 260 3MiHaMM ra3oBOro CkNagy KpoBi.

Upper airway resistance syndrome (UARS)  CuHgpom nigsuiieHoro cynpotvsy BALL XporiHHs + 36irbLUEHHS AUXanbHUX 3yCurlb, YacTi Npok1aaHHs 6e3 3MiH y ra3oBomy

CcKnafj KpoBi Ta enisogiB anHoe/rinonHoe.

Obstructive hypoventilation OBCTpyKTMBHA FMOBEHTUNALLA XponiHHs + aHoMarnbHe NigBULLEHHS NapLianbHOro TUCKY kapbokuay ByrmeLto, Komm
Hemae 0BCTPYKTUBHUX NOAiiA.
Obstructive sleep apnoea syndrome CuHApOM 06CTPYKTUBHOTO anHoe CHy Yacrkosa abo nosHa obcTpykuis BILL (anHoe, rinonHoe abo 3miluaHi nogii) 3 rinokcieto Ta

NOPYLLUEHHSIM NaTEepHY CHY.

Ta6nuus 2. CkpuHiHroBuin onutyBansHnk BEARS

_ [DowkinbHuiA Bik (2-5 pokiB) LLikonspi (6—12 pokiB) Mignitku (13-18 pokis)

Mpo6nemn 3i cHom — Yu e y BaLLOT AMTUHM Npobremm 3i cHoM?
Bedtime problems 13 3acuHaHHsm? (B)
lMigBuLLEHa feHHa CoHnMBICTb —  Balua AuTKHa 30aeTbCsi NepeBTOMMNEHO
Excessive daytime sleepiness a0 COHHOLO NPOTSAroM AHA?

Bin/BoHa cnuTb (apimae) BaeHb? (B)
Mpo6ymkeHHs BHOYI — Batua gutuHa YacTo Npok1gaeThes
Awakenings during the night BHOuI? (B)
PerynsipHicTb i TpuBanicte cHy —  Balua AuTWHa perynsipHo nsrae cnatv Ta

Regularity and duration of sleep NPOKMAAETLCSH?
Konwn came? (B)

[NopyLUeHHs AnXaHHS YBi CHi — Balwua anTuHa curbHo XponuTh abo it
Sleep-disordered breathing CKMagHo AnxaTu BHoui? (B)

Un e y Bawwoi AuTuHK npobnemu nepes cHom? (b Un e B Tebe npobrnemu i3 3acuHaHHaM? ()
Yu € B Tebe npobnemu 3i cHom? ([)

BaLuiit guTuHI cknagHo NpokMaaTUCs BpaHLi, BOHa Tw Big4yBaeLL COHNMUBICTb NPOTSATOM AHSA?

30a€TbCS COHHOKO NPOTSAroM AHs abo apimae? (b) Y wkoni? (O)
Tu BiguyBaeLw cunbHy BTomy? ()
Yu 30aeTbes Bam, LLO Ballia AUTUHA YacTO MPOK- Tu yacTo npokugaeLucs BHouI? ()

[aeTbes BHoYi? byBae nyHaTvam um kowmapu? (B) MoTim T0o6i cknaaHo 3Hoy 3acHyTu? (1)

Tu yacTo npokuaaetLcs BHoui? Tobi cknagHo noTiM

3HoBy 3acHyT1? (1)

O KOTpili rofyHi Balla auTuHa Nsirae cnatvi Ta Bctae O KOTPiid roauHi TV 3a3BKYail NsraeLl cnatu
Y WKinbHi AHI? Y BuxigHi? (B) Y [Hi HaBYaHHA? Y BUXigHI?

Ak B4 pymaeTe, BiH/BOHa AOCTATHLO CnTb? (B) Ckinbku T1 3a3Buyan cnuw? (0)

Un € y BaLLOT AUTUHM ry4He abo LLOHIYHE XPOniHHS! Baw nignitok xponuTh ronocHo abo
ab0 AKCb TPYAHOLL 3 AMXaHHSAM BHOuI? (B) woHoui? (B)

B: nuTaHHs Jo Garbkis; AA: NUTaHHS 4O AUTUHN.

rinepakTusHicTb (COYT). Likago, wo CAYI nos’a3aHni i3
TSDKKICTIO anepriyHoro puHITY Ta rinepTpodii ageHoiais y ai-
Tel BiKOM Bif 4 40 5 pokiB, a Takox 3i CTyneHeM rinepTpodii
murganvkie y aiteit Bikom 6-11 pokis. linokcis BHacnigok
COAC - BaxnuBuit thaktop, Lo cnpuuntsie COYT [27].

Y Baratbox kpaiHax nikapi NepBUHHOI NaHKN MEAUYHOT
Z0MOMOTY MatoTb XOPOLLi MOXTMWBOCTI NSt BUSIBRIEHHS AiTeN
i3 rpyny pU3WKY LUMSIXOM CKPUHIHTY Ha 3BUYHE XPOMIHHSA Ta
noB’s3aHi 3 Hum chaktopu puanky COAC nig Yac pyTUHHKX
KOHCynbTaui. Tak, Hanpuknag, y LeHTpax nepBuHHOI
MeOUYHOT [OMOMOMY BUKOPUCTOBYHOTb CKPUHIHTOBWIA ONK-
TyBanbHuk BEARS (mabn. 2) [13].

MMinKkpecnioTb BaXNMBICTb HACTOPOXKEHOCTI LLIOAO
npo6riemu anHoe CHy B fiiTelt: BaTbku 3a3Bu4alt He 3ragyroTh
npo npobrnemw 3i CHOM AUTUHY, SKLWO X BesnocepeaHso
He 3anuTyKTb, a nikapesi HeobXigHO 3HaTV NPo hakTopu
pu3nky BuHUKkHeHHs COAC y fiiTeit. SKLLIO AUTVHA BXOAWTb
y BiKOBUIA Aiana3oH i3 BuLLoto nowumperictio COAC abo nig
yac ornsay BUSIBNSKOTL Oyab-ski 3 NOLUMPEHNX hakTopiB
PU3VIKy 110r0 BUHUKHEHHS (rinepTpodis Murganukie Ta/abo
afeHoILB, OXVPIHHS, anepriYHni PUHIT/XPOHIYHA Ha3amnbHa
obeTpykuis), Tpeba 3aincHUTM AeTanisoBaHuin 36ip aHam-
Heay, isnkanbHe 0BCTEXEHHS, OO OLIHUTM MOXNMBY
HaseHicTb COAC. Came XponiHHsi, AvWxaHHs Yepes poT i
naysu uxaHHs Mig Yac CHy CroHykatoTb GaTbkis 3sepTaTucs
3a Meau4Hoto Aornomoror. PisnkanbHUA Ormsaf, NaLieHTa,
B Akoro nmpunyckatoTe COAC, Mae Ha MeTi BCTaHOBUTU
0CcoGnMBOCTI MPUKYCY, BEPXHLOT Ta HXKHBOI LLENen, S3uka,
aAeHOIHOI TKaHWHM Ta MUTAAnMKIB, TBEPAONO Ta M'SIKOro
nigHe6iHb. HeobXigHO OLIHMTM HOCOBI XOAM Ha HasIBHICTb
03HaK 0OCTpyKLUii (Hanpuknaa, BUKPUBMNEHHS HOCOBOI
nepeTuHKk1 abo rinepTpodis HOCOBOI paKkoBWHK). Takox
Tpeba ornaHyTM rpyaHY KNiTKY Ta rPyAvHY LWOJO BPOmKe-
HWX aHoManin (abkkonoaibHa AedhopmalLlist TOLLO), OLHUTY

PO3BMTOK MIALLIKIPHOT KIITKOBUHM Ha ii HAZAMLLIOK, 30Kpema
B paoHi Lwwi Ta xwuBoTa [14,28].

Y CBITOBI MEAMLMHI HaronoLWYKTb HA HEMOXIIMBO-
CTi BiporigHo BcTaHoBUTK AiarHo3 COAC, rpyHTyuUCh
TifIbKM Ha KMiHIYHUX NposiBax, afgke IXHA NpPOrHOCTUYHA
3HauyLLiCTb JOBOMI HM3bKA, MOXMMBI XMOHOHEraTMBHI Ta
xubronoauntveHi pesynsrati. fliarHod COAC Bu3HavatoTb
Ha niacTaBi NOEAHAHHS KNiHIYHUX CUMMITOMIB | MOMICOMHO-
rpadbii. Vloro BeaatoTb 0BrpyHTOBAHIM, SIKLLO B AUTUHN €
OVH YM BinbLUE KNiHIYHYX NPOSIBIB: XPOMIHHS; YTPYAHEHE YK
napagokcanbHe auxaHHs yBi cHi abo pecnipaTopHi nayaw;
[EHHa COHINMBICTb, MNEPaKTUBHICTb, MOPYLLEHHS MOBEAIHKM,
3HUKEHHS! LLUKINBHOI YCMiLLHOCTI.

Hiuna nonicomuorpadisi (NCIY) — 3onoTuii cTaHzapT
piarHoctukn COAC [11,13,26]. Hopmatvew 3giiCHEHHS
nonicomHorpadii ony6bnikoBaHi AMepUKaHCHKOH akaeMieto
meanumHm cHy (AASM) B 2018 pou, y KNiHiYHii npakTuui
peKoMeHA0BaHO BUKOPVCTOBYBaTH cepTudikoBaHi nabopa-
Topii CHy. [lo MOHITOpUHry 060B'SI3KOBO BKIHOYAOTh ENek-
TpoeHLedanorpadiyHi, enekTpokapgiorpadidHi MOKasHUKK,
carypauito, kiHuesnit uck CO, (PETCO, ), nonoxeHHs Tina ta
PYX KIHLIIBOK, NOBITPSHWI HA3arbHWiA NOTiK CTaAii CHy Ta ioro
apXITEKTYpY, HAsiBHICTb anHoe Ta ioro Tvn (06CTPYKTUBHE,
LieHTpanbHe, 3miLLaHe), BiaeopeeCTpaLlito npoLiecy cHy [29].

Hiuna MCI™ Takox Bigirpae BupiLLanbHy ponb nig Yac
3aificHeHHs audbepeHuiHoro fiarHody Mixk COAC i HiYHMK
eninenTYYHIMK HanazZamm, ake NeBHi pecnipaTopHi noaii
YBI CHi (anHoe, TaxinHoe, Gpaaukapais, kaLlerns, BokanisaLlis,
BpyKCU3Mm, Pyxu Tina uu KiHLIBOK) MOXyTb GyTu | CKNagoBoto
npoctoro enizogy COAC, i BereTaTMBHUMU Ta MOTOPHUMM
CYMNTOMamM BignoBigHMX eninentuyHmnx Hanagis [30]. Tak,
Hanpvknag, fobposikicHa eninencis 3 LeHTpo-TemMnopans-
HVAMK criankamu BuHUKae y Biui 1-14 pokis (y 75 % Bunap-
KiB — 7—10 pokiB) i B KNiHIYHIN KapTUHI XapaKTepuayeTbCs
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Puc. 1. KapgiopecnipaTopHuii MOHITOPUHI 3a JOMOMOTOK0 CKpUHIHroBoro anapara Somnocheck Micro. 3apeectpoBaHo enison o6cTpykTvBHOrO anHoe (0A) TpuanicTio 20 ¢, Wwo
CYMPOBOMKYETLCA HIKEHHAM piBHA kucHio (SPO,) ao 92 % TpusanicTio 26 ¢ it aBTOHOMHIUM NPOBYHKEHHAM HEPBOBOT cucTemy TpusaricTio 15 ¢ (afl).

Tabnuus 3. MixnapogHi kputepii giarHoctukm COAC y giten

A. HasiBHicTb 0pHOr0 a60 KiAbKoX:

1. XponiHHs;
2. Baxke, napapokcanbHe abo yTpyaHeHe AnxaHHs nif yac CHy;
3. COHNMBICTb, rinepakTMBHICTb, NoBeaiHKOBI Npobnemu abo npobnemm 3 HaB4aHHAM.

B. HasiBHicTb nip yac noaicomHorpadii oAHOro um 6inblue:

1. OpHe abo kinbka 06CTPYKTMBHIX/3MiLLAHUX anHoe abo 06CTPYKTUBHIX FiMOMHOE 3a FOAMHY CHY
(AHI 21);

2. MatepH 06CTPYKTUBHOI FiMOBEHTUNALLT, L0 BU3HAYAETLCA SIK LOHaNMeHLLEe 25 % 3aranbHoro Yacy
CHy 3 rinepkanHieto (‘PETCO, >50 MM pr. cT.) Ta/abo AecaTypalyist KUCHIO B NOEAHaHHI 3 OAHMM aBo
Kinbkoma 3 TakiX: XpOmiHHS, CIOLLEHHS (hOPMM IHCMIPATOPHOT XBUMi BAVXY Ta NapafoKcanbHUi
TopakoabaoMiHanbHMIA PyX.

reMicpaulianbHMK Ta hapuHro-opanbHUMK Hanagamu, Lo
BUHMKAKOTb 30e6inbLIOro BHOMI (Mif Yac 3aCUHaHHS, yBi CHi,
nig Yac npobymkerHs) [31]. Taki Hanagy MOXyTb He Cynpo-
BOKYBATNCS BTOPUHHOIO reHepanisallieto, i Le pobuTs ix
JyKe CXOXUMM Ha KIiHiYHi nposiu isonboBaHoro COAC.

AKTyanbHiCTb po3B’si3aHHs NOAIOHUX AndepeHLin-
HO-ZiarHOCTUYHWX 3aBAaHb Y KMiHIYHIM NPaKTUL Mae Takox
naToHemnpodisionoriyHe obrpyHTyBaHHs, agxe COAC
CMPUYMHSIE hparMeHTaLito Ta HeCTabiNbHICTb HIYHOTO CHY
BHACMiAOK BUHWUKHEHHS! BiAMOBIAHUX PECNipaTOPHMX MOAiN
Ta/abo rinokcemii, Yepes Lie Moxe ByTu TPUrepom Hi4HUX
Hanapis y AiTei, XxBopux Ha eninencito [32].

Busasunu, wo kopekuia nposisis COAC cynposo-
IKYeTbCS peadyKUieto iHTepikTanbHOI eninenTugopmHoi
aKTMBHOCTI B 0b6cTexeHux nignitkis [33]. OTxe, SKWO B
AiTei npunyckarTb eninenTUYHUA reHes pecnipaTopHUX
nogain yBi cHi, 060B’3k0BO Tpeba nepenbdaumTi MOXIMUBICTL
peanisalii po3LwMpeHnX BapiaHTIB MOHTAXY eNeKTpoeHLe-
¢hanorpadiunmx BiaBeaeHb nig yac HivHoi MNCI. Ocobnmeoi
HaCTOPOXEHOCTI LLOAO HAsiBHOCTI eninencii 3 HiYHMK Ha-
nagamv noTpedyroThb AiTU, B IKUX COCTEPIrakoTb CUMNTOMM
pecnipaTtopHUX NOAiN yBi CHi, arne Npy LibOMY BOHU HE MakoTb
HaAMLLKOBOI Bary Ta afeHOTOH3UNSPHOI rinepTpodii [32].
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KpuTepii giarHOCTWKM anHoe B AiTEN 3aTBEpAKEHi
American Academy of Sleep Medicine (2014) - International
Classification of Sleep Disorders (mabn. 3) [34].

Y piTen, Ha BiOMIHY Big JOPOCAWX, BIACYTHS YiTka
KOpensLis M TskKicTio kniHivHoi kapTuHu COAC i peH-
HAMW CYMNTOMaMM 3aXBOPHOBAHHS, 3 OiNbLL TOHKUM i He-
cneumndiYHAM CNeKTPOM KMiHIYHOT kapTuHu. Tomy By ab-siki
enizogn COAC Ttpeba BBaXxaTi NaTororiyH1mm, Tak camo,
Ak Oyab-Ky AuxanbHy naysy Ha nonicomHorpadii cnig
BBaXaTy anHoe He3anexHo Bif TPMBANOCTi (iHAeKc anHoe/
rinonHoe (AHI) 21) [8,13].

FAKLLO 34IMCHEHHS HIYHOI nonicomHorpadii He MOX-
nuBe, 3aCTOCOBYIOTb TakKi CKPUHIHMOBI TECTW: HIYHUI Bi-
[,e03anuc, HiYHa OKCMMETPIs, NOMiCOMHOrpacdis 4eHHOro
CHyY, ambynaTtopHa nonicomHorpadist (piBeHb JOKa30BOCTi
C) [6]. MopTaTuBHi MOHITOPKMHIOBI anapartu, Lo ikcyloTb
BaXnuBi napameTpu CHy, HeoOXifHi Ansa giarHoCTuKK
COAC, ix MOXHa BMKOPWUCTOBYBATW SIK aNbTEPHATMBHI
JiarHoCTUYHI cuctemun. ba Ginblie, BOHU felleBLUi Ta
BiJHOCHO A0CTYNHi nopiBHsiHO 3 MCI. Tak, nopTaTnBHUiA
anapat Somnocheck Micro (Weinmann) peecTpye iHaekc
anHoe/rinonHoe (AHI), cepeani pisHi O, 3a Hiv, iHgeke ae-
catypauii (DI) Ta MiHiManbHi BapiaLii HAaCU4YEHHS KCHEM
(minQ,). 3a nokasHukom AHI Hemae BiAMIHHOCTER Mix
pesynsratamu MCI i kapaiopecnipaTopHOro MOHITOPUHIY
Somnocheck Micro [35].

Merta nikyBanHs COAC y fiTei nonsrae B NOKpaLLeHHi
AKOCTI CHY (MOXHa OLjiHATK 32 [OMOMOrOK MOMICOMHO-
rpadiyHux napameTpis), NONIMWEHHS AEHHUX CUMMTOMIB
i IKOCTi XXMTTS, @ TaKOX NiABMLLEHHS BioAaneHoro KorHi-
TWBHOTO MOTeHLjany 7 ycniwHocTi B wKoni [6]. JlikyBaHHs
COAC 3anexuTb Big eTionorii 06CTpyKLii Ta iHLLMX KMHIYHUX
hakTopis, Lo HeObXigHO BpaxoByBaTH B NEAIaTPUYHIl No-
nynsuii. MeHemxmeHT nepeadadae XipypriyHe BTpyYaHHs,
MeOMKaMEHTO3HE MikyBaHHS, OPTOAOHTUYHY KOPEKLito Ta
Tepanito NO3UTUBHUM TUCKOM Y AnxarnbHux wnsxax (CPAP)
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[28]. BasHaunmo, wo TsxkicTs AHI He 3aBxau kopentoe 3
BUPAXEHICTIO AEHHUX CUMMTOMIB, @ OTXe MiKyBaHHS 3a-
3BMYail HeobXxiaHe HaBiTb nauieHTam i3 nerkum COAC [14].

XipypriyHe BupaneHHs 3binbweHux ageHoigis abo
murganikie — nikysanHs nepiuoi niHii npy COAC. IHkonm
HeobxiaHe [0AaTKoBEe MPU3HAYEHHS NPOTU3ananbHUX
npenapariB (TOMi4Hi iHTpaHa3anbHi KOPTUKOCTEPOIAN,
MOHTENYKaCT), KOpeKLis HaAnMLLIKy Macu Tina Towo. Micns
noYaTkoBOro nikyBaHHS Tpeba 3AificHioBaTh cnocTepe-
XEHHS! 32 BCiMa AiTbMY LIOAO 3aNMWLLKOBKX CUMMTOMIB, @
nonicomHorpacpisi Moxxe ByTu 3ailicHeHa B AuHaMiLi Ans
BusBneHHs COAC, wo nepcuctye, notpebye CPAP-Tepanii
Ta NpU3HaYEeHHs JOOATKOBWX XipypriYHmX BTPyYaHb 3a He-
06xigHOCTi [36]. Y MeTaaHani3 3 oUiHoBaHHS eheKTVUBHOCTI
pisHux mertogis nikyBaHHs COAC y fiTel 3 aeHOTOH3M-
nisipHoto rineptpodieto (ATT) 3anyyeHo maimke 1000 giten,
aBTopy oLiHioBanW edekTuBHiCTb 10 MeToAiB NiKyBaHHS,
BKITIOYAKOUN a|€HOTOH3UMEKTOMItO, al€HOTOH3UIIOTOMIIO,
aHTMbaKTEpianbHy Tepanito, ToniYHi CTePOiam, aHTaroHiCTH
peLenTopis nevikoTpieHiB. B acnexTi sHvxeHHs AHI (kiHUeBa
TOYKa CNOCTEPEXEHHS) XipyPrivHi METOAW HalieheKTMBHILL
[37].

HwuHi He icHye cxBaneHnx YnpaBniHHAM 3 MPOAOBOMb-
ctea i meaukamenTis (FDA) nikapcbkux 3acobiB ans niky-
BaHHs COAC y piteit [14]. Btim, ockinbku nepionepawiintHui
puavk ageHoToHaunekTomii carae 20 %, HaykoBLi npuai-
NAKTb YAMAno yBaru BUBYEHHIO BMMBY NPOTM3ananbHoi
Tepanii (ToMiYHi cTepoian, aHTaroHICT NENKOTPIEHOBUX
peuenTopiB). MeTaaHanis, wo 3giicHennin y 2019 poui,
MnokasaB: LUOAEHHe NPUIAMaHHs MOHTENYKacTy CYTTEBO
MoKpaLLye napameTpy MOHITOPUHTY MiJ Yac NonicOMHorpa-
pii, TNOBI Ta peneBaHTHi CUMMTOMM, BKITHOHAKOMM XPOMiHHS
Ta OUXaHHA Yepes poT, a TakoX Mopdhororio ageHoinis
y giten i3 COAC [38]. MopiBHaHO 3 nnauebo MoHTeny-
kacT nicna 16 TWxHIB NikyBaHHA JOCTOBIPHO 3MEHLLYBAB
TSDKKICTb OBCTPYKTVMBHOTO anHoe CHy B AiTen Bikom 2—10
poki 3 ATI™ [39]. loBegeHO TakoX eeKTUBHICTb iHTpa-
HasanbHYX CTEPOIAB Y pedyKUii afeHoiaHoi rinepTpodii
Ta cynytHeoro COAC [40,41]. Tak, BUKOpPUCTaHHS! iHTpa-
HasanbHoro byaecoHiay BNPOAoBX 6 TvxkHIB y Aiten 3 AT
BipOriHO MoninLuyBano nonicoMHorpadivHi NOKasHUKK 3a
enekTpoeHLedanorpadivyHIMN Mapkepamu, 3MeHLLYBano
iHOoekc anHoe/rinonHoe (Big 11 4o 6 3a rogumHy), enisoam
Jecartypauii Ta poamipu ageHoigis [39]. Ony6nikoBaHo
BiZOMOCTI, LL|O TOMiYHi CTEPOIAN MOXYTb 3MEHLLNTY Ha3BaHi
nokasnuku nuwe y aitern 3 COAC Ha ¢hoHi aneprivHoro
PVHITY Ta € HEE(EKTUBHUMM, KONW HEMAE anepriyHoro
3ananeHHs BepxHix anxanbHux Lwnsxis [42,43). Pangomiso-
BaHi AOCNIMKeHHs HABOAATb AaHi Mo BULLY ePEKTUBHICTb
MOHTeyKacTy NOPIBHSAHO 3 iHTPaHa3anbHUMK CTepoiaamm
Ta nnauebo wopno 3HmkeHHs AHI y giteit is COAC [15].

Y 1981 poui ascTpaniiicekuin yyeHuin C. Sullivan
po3po6VB MEeTOL CTBOPEHHS MOCTINHOMO NMO3UTUBHOTO
Tucky (Continuous positive airway pressure therapy) B an-
XanbHUWX LUMsSIXaX A4ns NikyBaHHS anHoe CHy, SKuii Ha3Banu
CPAP-Tepanieto. HuHi Leit MeToa BBaxarwTb 30M0TUM
CTaHAapTOM iKyBaHHS anHoe Ta XponiHHS B 4OpoCnX. Y
ZiTen i npu3HayatoTb Y pasi nicnsionepaviinHoi nepeucTeHLyji
COAC, a Takox Konu BNvMB MOXMMUBUX (DAKTOPIB PUNKY
BXe CKOPEroBaHUi (3MEHLUEHHS HaAmnMULIKOBOI Baru npu
OXWPiHHI, afeHOTOH3UNoTOMis Npu ATT TOLLO); Npu KpaHio-
¢hauianbHx aHomanisx — Tepanis Bubopy [5,44].
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CPAP-Tepanis nokasana epekT1BHICTb Y NOKpaLLEHHi i
nonicoMHorpai4yHNX NapameTpiB, i AEHHUX HENPOMOBELiH-
koBux cumnTomiB y aitei i3 COAC. HaronowwuytoTs, Lo go-
TpumanHs pexumy CPAP-Tepanii Bkpail BaXxnuee B fiTen,
notpebye HaB4aHHs BaTbKiB Ta 0COBNMBKX 3aCTEPEXEHD,
OCKiNbKM Nepiog aknimaTusavii 4O Macok TPMBanILLNMA, HiX
y OPOCIVIX.

CPAP-Tepanist 3veHLLye 0BCTPyKL|it0 BEPXHIX AyXanbHUX
wnsxis, NpobymKeHHs NiCNs NoYaTKy CHy Ta MOB’A3aHy 3
HUM fecaTypaLlito, HopMarnisye apXiTeKTYpy CHY, 10ro SKiCTb
i nonerLuye cynyTHi AeHHi cuMnTomu [26,28,45,46). Busisunu,
wo CPAP-Tepanis npu3soanTb 40 CyTTEBOTO MOKPALLEHHS
hyHKLioHaNBHOrO CTaHy LiepebparnbHX CTPYKTYP Y NaLlieHTiB
i3 COAC. Bxe nepLua npouieaypa, 3a JaHAMW LOCTIMKEHHS
AVHaMIKV MOKA3HMKIB CNEKTpanbHOro aHanisy Gioenek-
TPWYHOI aKTUBHOCTI FOMIOBHOTO MO3KY, iHILLitOE NMO3UTUBHI
HepodizionorivHi edhekTy, Sk-0T binareparnbHe 3BinbLUeHHs
BiHOCHOI CrieKTparnbHOI NOTYXHOCTI pUTMIB anba2-giana-
30HY, NepeyciM y AinsHKax nepeaknuHHs, napaleHTpanbHoOT
4aCTOuKM Ta 3aHLOI NOSICHOI 3BMBMHU [47].

OTxe, OCKiNbkM NPOBigHI MexaHiamMn peanisauii
HeratusHoro Bnnmey COAC Ha (yHKLiOHanbHWIA CTaH ro-
MOBHOTrO MO3KY OMOCepeaKoBaHi ABMLLamMu fecatypauii, a
ernekTpoeHuedanorpadis € Haa3su4aHo iHoOpMaTUBHUM
MEeTOAOM [AeTeKLuii 3MiH LiepebpanbHoi GioenekTpuyHoi
aKTWBHOCTI came iLLEMIYHOro r'eHesy, BPaxoBytouun Mini-
CeKyHOHY po3dinbHy 30aTHICTb, 3aBASKW SKiA L MeToq
NepeByLLYE HaBiTb (PYHKLIOHANbHY MarHiTHO-pPE30HaHCHY
TOMOrpacito rofIoBHOrO MO3Ky Ta MO3WUTPOHHO-EMICIHY
ToMorpadito ronoBHOro Mo3ky [48,49], nepcnekTuBHAM
BBaXAEMO MOHITOPUHT MapaMeTpIB CNEKTParbHOrO aHaniay
enekTpoeHLiedanorpaciyHoro natepHy ans o6’ekTuBisaLii
HempodizionoriyHmx acnekTis epekTuBHocTi CPAP-Tepanii
Yy Ha3BaHOrO KOHTUHIEHTY XBOPWX. [INsi po3B’sA3aHHs Takux
AiarHOCTUYHIX 3aBAaHb Nepeaycim BapTo 3aCTOCOBYBaTH
MOKa3HMKM BiQHOCHOI CMeKTparnbHOi NOTYXKHOCTI MOBiMb-
HOXBWNbOBOI akTUBHOCTI [50].

36inbLumnTy npuxinbHicTs go CPAP-Tepanii Ha rocni-
TanbHOMY eTani MOXHa 3aBAsKW irpoBil Tepanii B Aiten
MOIIOALLOrO BiKY Ta KOTHITUBHO-NOBEAIHKOBIN Tepanii y
cTapwwx aiten [51]. Y nauieHTiB, ski He KOMMIAEHTHI LOAO
CPAP-Tepanii, ansTepHaTUBHUM CNocoboM niKyBaHHS
moxe ByTn MiodbyHKLiOHanbHa Tepanis. BoHa nepenbayae
kombiHaLjto opochapyHrearnbHYIX Bripas, @ Came i30TOHIYHI I
i30METPWYHi BNpaBy, LLO 3aryyaroTb Kiflbka M'a3iB i BinsiHOK
poTa, rMOTKW Ta BEPXHIX AVXanbHUX LWNsxiB, abu onpayo-
BaTW (PYHKL|ii MOBMEHHS!, AUXaHHS, BUOYBaHHS, CMOKTaHHS,
KYBaHHS Ta KOBTaHHS. Busasunu, Wo miodyHKUiOHanbHa
Tepanis 3MeHLLYe AeHHY COHMMBICTb, MOXE MOMINWNTK
SKICTb CHy B Hanbnuxuiin nepcnektusi. BTim, BiporigHicTe
KONMWBAETLCA Bif, CepenHbOi A0 AyXKe HU3bKOI, Nepeaycim
Yyepes BiACYTHICTb 3aCninneHHs OLiHIOBaYiB i NEBHi HETOY-
HoCTi. TOMy HeoOXigHi HacTyMHi JOCMIMXEHHS B LibOMY
Hanpsmi [3].

BucHoBKH

1. Mpobnema cuHapoMy OBCTPYKTMBHOMO anHOe CHy
HeZoOLiHeHa, TOMY AOBOST HU3bKOK € HACTOPOXEHICTb
nikapiB, BU3HAYatOTb TAKOX HEQOCTATHICTb AiarHOCTUYHMX
MOXTNMBOCTE NiKyBasbHO-NPOMINakTUYHUX 3aknagis B
YkpaiHi.
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2. [iTam i3 XpOniHHAM Ta iHLLIMMM KNiHIYHAMU O3HaKamK

COAC, konu BMSBNEHO afeHOTOH3UNAPHY rinepTodito,
OKMPIHHS Ta iHLLI dhakTopy pr3nKy, nokasaHa nosicoMHo-
rpachist; SKLLO 11 30iICHEHHS HEMOXIIMBE — anbTepHaTUBHI
[iarHOCTWYHI TeCTn (kapaiopecnipaTopHUIA MOHITOPUHT 3a
poromoroto anapaty Somnocheck micro).

3. ALEHOTOH3MNEKTOMIS peKOMEeH0BaHa K NikyBaHHS

NepLUOT MiHil B NALIEHTIB 3 aA€HOTOH3WUISIPHO TiNepTpo-
(ieto. MauieHTam i3 HagMiIPHOK Barok Ta OXUPIHHAM, KpiM
iHLIMX METOZIB, PEKOMEHOBAHE 3HUKEHHS Macy Tina.

4. Ak meaukameHTosHe nikyBaHHs COAC B acnexTi

[0Ka30BOCTi HalKpalli pesynsratu nokasanu iHTpaHa-
3arbHi KOPTUKOCTEPOIAM Ta AHTArOHICTW NENKOTPIEHOBUX
peLenTopis.

MepcneKkTMBM noganbLuMX AocnimxeHb nepenba-

YatoTb BMPOBAMKEHHS CKPUHIHTOBMX ONUTYBarbHUKIB AN
kniHiyHoi aiarHocTuk COAC y AiTen y KniHiyHy NpaKkTuky
nikapis-nepiaTpis, OTOPUHONAPUHIONOrB, HEBPONOTiB,
anepronoris; HeobXxigHe BUSBMNEHHS AiTel i3 rpynu pusnky
LLIOA0 BUHVKHEHHS! L{bOTO CTaHy, a TakoX 30iNCHEHHS! Kap/io-
pecnipaTopHOro MOHITOPWHTY NS BCTAHOBIEHHS AiarHosy
COAC i BU3HaueHHs nikyBanbHOI TaKTWKW TaKWX NaLlieHTiB.
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CyuacHi acnekTH AikyBaHHA paHOBOr0 NpoLecy
i3 3acTocyBaHHAM NOKPUTTIB (NOB’A30K)

Ornsaam

O. . lWmaTteHko@ABF A, A, AaBTAHD3AF T, B. MpuxoabkoD1CEF O, . KyumictoBa (o1 ABDF
B. 0. TapaceHko ™ *1CPF H, 0. Kosiko(22B, A. B. BopoHeHko24€, B. B. Ocbopno()1B

YKpaiHCcbKa BiliCbKOBO-MEAMYHA akaaemisa, M. Kiis, 2HaulioHanbHUI MearuHUi yHiBepeuTeT imeHi 0. 0. BoromonbLa, M. Kuis, Ykpaina,
SHaujoHaAbHUI YHIBEPCHTET OXOPOHM 3A0POB’s YkpaiHu imeHi M. A. LLynuka, *AepxaBHuii ekcnieptHuit ueHTp MO3 Ykpainu, M. Kiuis

A - KOHUENLiA Ta AM3arH AOCAIAXEHHS; B - 36ip aAaHux; C - aHani3 Ta iHTepnpeTalisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

B ornspi y3aranbHeHo BifOMOCTI LLIOA0 aCOPTUMEHTY Cy4acHUX PaHOBMX MOKPUTTIB (MOB'A30K), Siki € Ha (hapMaLEeBTUYHOMY PUH-
ky. focnimkeHa rpyna 3acobiB MiCTUTb BEMNUKY KinbKiCTb MOXIAHMX i3 Pi3HOK NPUPOAOK OCHOBW-HOCIS Ta KOMBIHALE aKTUBHUX
(hapMaLieBTUYHMX iHrpedieHTiB. BusHaumnu, o po3pobneHHs HOBUX paHOBUX MOKPUTTIB nepeabavyae peanisaLlito KOMMIEKCHOTo
BMIMBY Ha paHOBMIA MPOLIEC, KNI AOCSraeTbCs BaraToLlapoBO CTPYKTYPOK PAHOBWX MOKPUTTIB (MOB’A30K) i3 YiTKO 3yMOBIIEHUMM
(PYHKLISIMW KOKHOI CKIaZIOBOI: KOHTAKTHMIA LUAP 3HWXKYE afresito 4O MOBEpXHi paHu, copbLinHmii Wwap 3abesneyye HE3BOPOTHY
copbuito, yTPUMaHHs! Ta iHaKTUBaLt0 eKCyaaTy paHu, hapMakooriYHO akTUBHUIA AP YMHWUTL BNIMB HA NPOBIAHI hakTopy nato-
reHe3y paHOBOrO NPOLIECY, @ 30BHILLIHS i30M1t0BafibHa MemMbpaHa CTBOPOE PaHOBY OKITHO3itO.

BucHoBku. MNogii ocTaHHix pokis, noB’s3aHi 3 nposegeHHamM ATO/OOC Ha TepuTopii YkpaiHu, 3acBigyytoTb HEBUPILLEHICTL Npo-
6remu nikyBaHHsi GOIOBOI XipypriYHOi TpaBMU i ANs MeanyHoi cnyx6n 36poiiHnx Cun, i NS HalioHanbHOI CUCTEMU OXOPOHU
300poB’si. Lie 0BrpyHTOBYE HEOBXIAHICTb PO3LUIMPEHHS aCOPTUMEHTY PaHOBMX MOKPUTTIB (MOB'A30K) KOMMNEKCHOI Aji Ans notped
BiiCbKOBOI MeauUMHK. BrsiBunu nepeeary 3actocyBaHHs B THiiHO-3ananbHili i HEKPOTUYHIN hasax po3BUTKY paHOBOTO NPOLIECY
HaneXHWX NOKpUTTIB (MOB'A30K) i3 CUIbHO BUPAXXEHOK OCMOTWUYHOIO aKTUBHICTIO, SIKMM NpUTamMaHHa Hu3bka aaresist 40 paHoBOI
MoBepXHi Ta aHTUBaKTEepianbHa aKTUBHICTb. [11151 3aCTOCYBaHHS Ha HACTYNHKX hasax pPaHOBOTO NPOLIECy PeKOMEHA0BaHI 3acobu 3
MOMIPHOK OCMOTUYHOIO aKTUBHICTO, LLIO MatoTb KOMOIHALLit0 aHTMOaKTepianbHKX i penapaTUBHUX BIACTUBOCTEN. Y 3aKITiouHii ¢hasi
PaHOBOrO NPOLiECy NOKPUTTS MatoTh 3anobiraTi BIUCUXaHHIO paHOBOT MOBEPXHI, 3aXMLLaTK Ta, AKLLO Lie MOXIMBO, CMIPUSATU PoCTy
rpaHynsuin.

Current aspects of the wound process treatment using dressings (bandages)

0. P. Shmatenko, L. L. Davtian, T. V. Prykhodko, O. F. Kuchmistova, V. O. Tarasenko,
N. O. Koziko, D. V. Voronenko, V. V. Osodlo

The review provides information concerning the assortment of modern wound dressings (bandages) which are presented on
the pharmaceutical market. The studied group of dressings varies widely in chemical composition and active pharmaceutical
ingredients. It has been determined that the development of modern wound dressings provides for the realization of a complex effect
on the wound process, which is achieved by the multi-layer structure of the dressing (bandages) with clearly defined functions of
each component — the contact layer reduces adhesion to the wound surface; sorption layer provides irreversible sorption, retention
and inactivation of wound exudate; pharmacologically active layer influences the main factors of wound process pathogenesis;
outer isolating membrane generates wound occlusion.

Conclusions. The events of recent years which related to the Anti-terrorist operation / the Joint Forces Operation in Ukraine
indicate the unresolved problem of combat surgical trauma treatment. This is an important issue for the Medical services of
the Armed Forces and the health care system of Ukraine. This necessitates expanding the range of wound dressing (bandages)
with combined action for military medicine. It has been determined that the treatment in the purulent-necrotic phase of the wound
process, it is advisable to use wound dressings with strong osmotic and antibacterial activity and low adhesion to the wound
surface. In the second phase of the wound process, it is advisable to use wound dressings with moderate osmotic activity and a
combination of antibacterial and reparative properties. In the final phase of the wound process, wound dressings should prevent
drying of the wound surface as well as protect and stimulate the growth of granulations.

36poiHe NPOTUCTOSHHS B PaiioHi NPOBELAEHHS aHTuTe-
popucTiyHoi onepauii / onepauii O6'egHannx cun (ATO/
0O0C), Wwo posnoyanock y 2014 p. Ta TpaHcOpMyBanocb
y ribpuaHy BiliHy, TPUBAE JOHWHI. 3a JaHUMK, L0 HadaHi
ynpaeniHHam BepxosHoro komicapa OOH 3 npas ntoauHu,
3a nepiog 3 kBiTHA 2014 o kiHus 2020 poky xepTBamMm
BIiCbKOBOIO KOHQMIKTY cTamm noHag 40 Tuc. ocib, noHag
4 TnC. BIliCbKOBOCNYXO0BLIB 3armHynu, Binblue Hix 12
TMC. oTpumanu nopaHeHHs [1]. 3a BMAaMu ypaxeHHs
nopaHeHHs MatoTb YiTKy rpagauiio: 4o 60 % npunagae Ha
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MiHHO-BUBYX0BI, 20-22 % — noegHaHi, 10-13 % — MHO-
XUHHI nopaHeHHs [2]. Lli gaHi cBinyatb Npo akTyanbHicTb
npo6remm nikyBaHHs paH Ansi CUCTEM OXOPOHM 300POB'A —i
BIilICbKOBOI, i 3aranbHOLEPKABHOI.

HWHi 0CHOBHUMY 3aBAAHHSIMM MPOLIECY NiKyBaHHS paH
BBaXAIOTb BrIVB HA OCHOBHI (DaKTOPU NaToreHesy: LWBMAKE
OYMLLIEHHS PaHM Bif THIAHOTO ekcyaaTy, GakTepiocTaTuyHNi
BMSIMB HA paHOBY MIKPOGIOPY, NPUTHIYEHHS 3ananbHo-iH-
inbTpaTUBHMX | NPUCKOPEHHS penapaTnBHUX MPOLECiB
[3,4]. Binomo, Lo koMnneKkcHe nikyBaHHS paH, ski MaroTb
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pi3HWii I'eHes, nepenbadyae Hacamnepes XipypriuHy 06po6-
ky. MpoTe He BTpayatoTb 3HAYYLLOCTi CNOCOOU MiCLIEBOrO
nikyBaHHS, LU0 3abe3nevytoTb peanisalliio naToreHeTUYHoI
CNpsIMOBAHOCTI BiZNOBIAHO 40 NEBHOI (ha3u paHOBOTO Npo-
Liecy, a TaKoX NPOCTOTY 3aCTOCYBAHHS N EKOHOMIYHICTb Nif,
yac BUKOPUCTAHHS Cy4acHIX MOB’ 30K, paHOBWX MOKPUTTIB
i nikapcbkux 3acobiB TonivHoi i [5,6].

MeTta po6otu

LLinsixom ornsiay 1 aHani3sy BinoOMOCTeN HayKoBOi NiTepaTypu
3 HayKOMETPUYHIX 6a3 3AICHNTI PETPOCMIEKTUBHIIA aHani3
PO3BUTKY NOTNSIZIB HA PAHOBI MOKPUTTS sk 3aci NikyBaHHs
MOPaHEHOT0, CUCTEMATW3YBaTH 3HAYHY KinbKiCTb PaHOBKX
matepianis i nikapcbkux 3aco6iB Ans MICLIEBOrO NikyBaHHs
PaHOBOrO MPOLIECY.

Pe3yabTati

Cepep cyyacHOro MoTyxHOro apceHany po3pobneHnx
3aco6iB NikyBaHHs paH BaXINMBY pofb BifirpaloTb PaHoBi
nokpuTTs. GaxiBLi CTaBNATL NEBHI BAMOM A0 «ifearnbHOro»
PaHOBOIO MOKPUTTS:

— CTBOPEHHS ONMTUMAnbLHOTO MiKpOCepeaoBuLLa Ans
3arOEHHs paHu;

— HiBEMIOBAHHS NOTPaNsHHS Mikpodropy;

— [ocuTb BUCOKa abcopbuiiiHa 3aaTHICTb LoAO0 paHo-
BOrO ekcyaary;

— BOCTaTHS MPOHMKHICTb ANSt KUCHIO 1 BYTMEKUCIIOTH,
Lo HeoOXigHi Ans 3abe3nedeHHs nepebiry penapaTuBHNUX
npoLecis;

— enacTUYHICTb, 3abe3ne4YeHHs MOXMMBOCTI MOAENHO-
BaHHsI NOBEPXOHb 3i CKMafHUM penbedom;

— MPOHVKHICTb ANS BOAM, NPOTE 30ATHICTb HE BUCYLLY-
BaTu IHO paHu;

— BiICYTHICTb @HTUreHHOI, NIPOreHHOI, TOKCUYHOI, Mic-
LieBOi Noapa3HioBanbHOI Ta anepriiHoi Aii [7].

Lis rpyna 3aco6iB aoBoni AndepeHLiioBaHa 3a Ximiv-
HWM CKMaloM OCHOBW, BBEAEHUMM 10 HET (hapMaLieBTUYHM-
MU pe4OBMHAMM Ta 3pyyHa Ars MPaKTUHHOTO BUKOPUCTaHHSI.
i OCHOBHMI CTPYKTYPHUI €NIEMEHT — enacTi4Ha noniMepHa
nnieka (rigpocobHa um ripgpodinbHa), Lo He PO34MHSIETLCS
B ekcyaari paHu [8]. CkpuHiHr-aHania aas 3mory niacymysa-
TV BIZOMOCTI LoAo noHaz, 300 paHOBKX NOKPUTTIB, ki nepe-
©OyBatoTb Ha pi3HuX CTagisix po3pobnenHs [7,9,10]. Mepenik
Takux Nikapcbkux 3acobiB Ha CBITOBIN hapMaLeBTUYHIN
apeHi NocCTiliHO 36inbLuyeThCA. Tak, HuHi 45 komnaHin CLUA
BUMyCKatoTb Maixe 125 HaMeHyBaHb PaHOBMX NOB'A30K i
noHad 2000 ixHix pi3HoBMAIB. TakoX pO3LIMPIOETLCS acop-
TUMEHT L€l rpynu 3acobiB, Lo BUpobnsitoTbes y 3axiaHin
€sponi Ta YkpaiHi [11,12]. Pazom 3 Tum, yHiBepcanbHui
npenapar Ans nikyBaHHs yCix MOXIMBKX (a3 paHOBOro
npoLiecy: 3ananeHHs (rHiiHO-HeKPOTUYHA), reHepalii (rpa-
HynAwii), peopraniauii pyous 3 enitenisadieto [13] — HuHi
He po3pobneHo.

daxiBui po3pobunu YiTki knacudikauiiiHi BapiaHTK
OO paHOBMX MOKPUTTIB. Tak, 3anexHo Bif BNacTUBOC-
TelN PO3PI3HSIOTL 4 rpynu: CopOLLifiHI, 3aXMCHI, MOKPUTTS 3
BMICTOM aKTMBHUX (hapMaLeBTUYHIX iHrPEieHTIB, aTpas-
matnyHi [4,14]. 3a hopMOL0 BUrOTOBMEHHS Ta MOXITNBUM
€nocoboM 3acTOCyBaHHS — rerneyTBOpOBarbHi NMOKPUTTS,
ry6Ku, nniBkyv Ta NiBKOyTBOPIOBasLHI aepo30r1i, KoMBIHOBa-

Hi KOMNO3WLji. 3anexHo Bif CTINKOCTI NOKPUTTS PO3PI3HAOTb
6ioiHepTHi hopmu (MepedyciM i3 CUHTETUMHWX MaTepianis)
Ta biogerpagyBanbHi (BUrOTOBNSIOTh i3 MPUPOAHMX MO-
niMepiB, SIK-OT XenaTuH, XiTO3aH, KOnareH; BOHU MOXYTb
poscmokTyBatucs) [7,15,16].

EbeKTHBHICTb NOKPUTTIB NS NiKyBaHHS paH 3Ha4YHOK
MipOl0 BM3HAYaeTLCA iXHIMU COpOLiNHMMM BNacTUBOCTS-
Mu. KnacuyHumn copbeHTtamu, Wo ix nepLumMmy nodanm
BWKOPWCTOBYBATN B MEAWYHII NPaKTWLj, CTanu Lenonosa
Ta ii noxigHi. Lle 3yMOBNeHO eKOHOMIYHOK AOCTYMHICTIO
ix BUpobHMUTBa Ta mpocToTol cTepunisauii (ES, Peha,
Mulpa, Zemuko — ®PH, Surgipad, Topper — CLLA). Hapani
Ha OCHOBI LIENONo3HOro Marepiany po3pobunm KoMOIHOBaHI
copOuiiHi NOB’A3KM, AKUM NpUTamMaHHa TpUBMMIpHA 3aaT-
HicTb fo nornuHanHsa — Relis Il (CLUA), Melolin (Benuka
Bpuranis), Ztuvit Fil-Zellin (PPH) [4,14].

Poa3pisHsitoTb rigpodinbHi Ta rigpodobHi copbeHTu.
ligpodinbHi copbeHTH 3acTocytoTb ANS NiKyBaHHS paH y |
¢hasi paHoBoro npotiecy. 3-nomix rigpodobHUX copbeHTiB
PO3pI3HAOTL BYIMELEBi, KPeMHINOpraHiyHi, nonimeTuncu-
TTOKCaHOBI, noniypetaHoBi [9,14].

[iopokonoiaHi NOB'A3KM NpU3HAYaKoThb ANS NiKyBaHHS
HeiHdhikoBaHMX paH, BOHM epekTVBHI B | dhasi paHoBOro npo-
Liecy 11, ocobnueo, npy nepexogi o Il daau, Ans nikysaHHs
paH, LI XapaKTepuayoTbCs MOMIPHOK ekcyaauieto [4].

3axucHi NoB'A3kM Npu3HaYaloTb A4St 3anobiraHHs no-
TPansHHIO MIKPOOPraHiamiB Ha paHOBY NMOBEPXHIO, & TAKOX
YMOBIMbHEHHS UM OBMEXEHHS BUNapPOBYBaHHS BOMOTY. IXHilk
OCHOBHWI CTPYKTYPHUIA ENEMEHT — enacTuyHa nornimepHa
nniBka. PO3pi3HSA0Tb 2 rpynu Takux MOB’S30K: MOKPUTTS
B FOTOBOMY BUIMSAAI Ta MOKPUTTS, LU0 YTBOPHIOTLCS Ha
paHoBIi NOBepXHi. [0 MOKPUTTIB NEPLUOT rpynu Hanexatb
nonieTuneH, NoninponineH, NoicuIoKcaHu, NoniBiHINXMno-
pwa, nonieTunakpunar i cunikoH. Pasom i3 rigpoobHuMmM
nosniMmepammn BUKOPUCTOBYIOTb i MAPOINbHI NiBKK, WO He
PO34MHSOTLCA B PAHOBOMY eKCyaaTi: Cononimepy akpur-
akpunaty 3 BiHinaLeTatoM Ta iHWUMKY MOHOMepammn abo
MiBKK 3 MONIBIHINOBOrO CMPTY i NOMIBIHINMIPONiAOHY (Mo-
'3k Duoderm (CLUA), Opraflex (#PH), Epigard (CLLA),
Sincrit (Mecbka Pecny6nika) [17,18].

[MokpuTTS ApYyroi rpynw, Lo YTBOpLoThLCS Gesnocepen-
HbO Ha PaHOBIN NOBEPXHI, — aeP0O30rbHI KoMMoauLii. Micns
iX HAHECEHHS Ha paHy BHACTIZOK BUNApOBYBAHHS PO34MH-
HIKa BUHMKae nniBkoe nokpuTTs: Jlicby3ons (pdb), Acutola
(Yecbka Pecny6nika), Nobecutan (LLiseuis), Linquidoplast
T (®PH). OcTaHHiM Yacom 3'SBUNMCb NMOKPUTTS 3 XiTO3aHy
— [epuBata XiTHy omapis, L0 SBMSKTL Cobol0 Hanis-
MPOHUKHY BionoriyHy MemBpaHy, po3mipu nop AKOi MOXHa
MOZentoBaTH B npoLieci TexHonoriyHoi 06pobkm (Chitosan,
Benuka bputanis, TaiiBaHb) [14,17].

[MoB's3kM 3 MikapCbKMMM PEYOBUHAMM BUKOPUCTOBY-
10Tb AN NOCUNEHHS NiKyBanbHOI Aii paHOBMX MOKPUTTIB,
[0 iX CKrafy BKIHOYaTb aHTMOIOTUKY, CynbdaHinamian
(Soframycin dressing, CLLUA; AcenneH-K Ta Acennen-[, pd;
JliHkouen, pecny6nika 6inopyce), HiTpodypann (Betasom
hydrogel dressing, ®PH), kcepodopm (Xeroform gause,
Benuka BputaHis), ioHun cpibna (Ag-Acticoat, KaHapa;
Actisorb plus, CLLA) [9,14,17].

ATpaBMaTUYHi NOB's3kW 3a0€3MevyoTb MEHLLE NPUnn-
MaHHs NOKPUTTS A0 PaHU BHACMIAOK HAHECEHHS Ha YaCTUHY
copOLiiiHOT NOB’s13KM, LLI0 06epHEHa A0 paHK, TOHKOT NiBKY
rigpochobHOro noniMepy, KOTPUI He NpUAKNae [0 paHw,
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Tabnuus 1. XapaktepucTuka AeskuX Cy4yacHUX Nepes’sidyBarbHIX 3acobis Ans nikyBaHHs paH*

Buam noB’s3ok Moka3aHHsA A0 3aCTOCYBaHHSA DyHKUiOHanbHI BNacTUBOCTi m

Tipporeni PaHu iHdbikoBaHi rHiiHi, MuTTEBE CTBOPEHHS BOMOrOro CepefoBuLLa, 3AaTHICTb NOMMUHATH Hydrosorb Gell, Hydrotac, Intrasite Gel,
LLI0 CKMaaHO 3arokoloThCst; oMKy, eKcyaaT paHu, CNpUsiHHS perigparauii Ta BiATOPrHEHHIO HEKPO3y, Flaminal Hydro, NuGel, Aqua-Gel®
BMPa3ky (ekcyaaLlis MiHiManbHa) 3MeHLUEHHS Bia4yTTs 60nto, He NpUnMNatoTb A0 paHu

Tippokonoigu PaHu XxpoHiyHi HeiHdikoBaHi Apcopbuis pigrH1, CTUMYNALIS Ta 3aXWCT rpaHynALii, JOCTaTHS Hydrocoll, Dermiflex®, Comfeel® Plus,

(excypauist nomipHa)

NPOHMUKHICTb, CaModDiKCyBanbHWiA i rinoanepreHHuiA 3acio

Granuflex®

*: po3pobreHo 3a matepianamu nybnikauii [7,15,50].

K cyuinbHoro abo nepdoposaHoro wapy (H-A-Dressing,
CLUA; Melolin, Benvka BputaHis) [4,17].

Po3pobneHo Ta LMPOKO BMKOPWUCTOBYIOTH TaKOX
MOB’A3KW, L0 MPUAMNAIOTb, ane € MEHLL TPaBMaTUYHUMW.
IX BUrOTOBNSAOTH Ha OCHOBI MPUPOMHIAX | CUHTETUYHIX MO-
nimepis: anbrinaria (Anbrinop, pd), PO34MHHOTO KonareHy
(Taurolin-Gel, Lsenuapis; KombyTek, pg) abo ix kombiHaLin
(Fibracol, CLLIA) [14,19].

OTxe, dhaxiBui 3 pisHWX KpaiH Po3podMNK YuManuii
apceHan nikysanbHUX nepes’a3yBanbHnx 3acobis. CydyacHi
TEXHOMOrYHI TeHAeHLii 30ebinbLuoro nepeabayatoTb IXHE
MPOCOYEHHS (hapMaLEBTUYHNMK PO3HMHAMK (30Kpema
6ionoriyHo akTBHUMY). Ba GinbLue, BpaxoByouM LinboBe
Npu3HaYeHHs NepeB’a3yBarnbHOr0 Matepiany, po3pisHs-
l0Tb OfiHO- Ta BaraTOKOMMOHEHTHi MOB'A3KM (i3 BMICTOM
nikapCbkX Npenaparis, WO Hanexarb 4O Pi3HWX KraciB)
[7,15,19].

MokpuTTa (NOB’A3kK), iX Nopanblue po3pobneHHs
MOXXHa BBaXaTW CyYaCHUM HanpsiMOM MeAWLMHM, WO
CNpuSie YAOCKOHANEHHIO MICLIEBOTO NiKyBaHHS paH Pi3HOi
eTionorii. 3acTocyBaHHs (hikcyBanbHUX martepianis Ans
LMX HociiB nikapcbkoro 3acoby mae baratoertanHy icto-
PUYHY PETPOCNEKTUBY — Bif (PiNbTPyBanbHOrO nanepy Ta
MapneBnx CEPBETOK A0 Cy4aCHWX MonidhyHKLIOHaNbHMX
OaraTollapoBux HaHobiomaTepianis i 3acobiB ansa ne-
pes’a3ku [18,20-24].

3a pesynbratamm CKpUHIHr-aHanisy BU3HauMnm Brpo-
BaPKEHHS B MEONYHY NPaKTUKY BPOAOBX OCTAHHIX POKIB
HOBITHIX NEpPeB’s3yBarbHUX Matepianis, 3acobiB i nikysarb-
HO-3aXVCHVX MOKPUTTIB NPUPOAHOIO NOXOMKEHHS. 30Kpe-
ma, MOeTbCcs Npo Matepiany poCIMHHOIO Ta TBAapUHHOTO
MOXOMKEHHSI: BATHi NOB'A3KN HA OCHOBI BICKO3M, LIENIONO3M
ab0 ix kombiHaLlil [26]; pi3Hi MoZeni KOHCEPBOBAHOI LLKIpH,
amHioTMyHa MembpaHa (HaniBnpo3opa aBackynspHa Tka-
HWHa NNaLeHTapHOro NOXOKEHHS!) Ta Npenaparty AepMu;
MOKPUTTS Ha OCHOBI MaTepianis TBAPUHHOMO MOXOMKEHHS
(konareHoBi MOB'AA3KMW, «KyNbTWBOBAHA LUKipa» 3 KMiTUH
enitenito) [15,25]; komnnekcHi 3acobw 3aebinsLuoro Gara-
TOLApOBi (Lentono3Ha cknagosa 3a3Buyai € copbuiiiHo
aKkTUBHWM Lwapom) Towo [15,28,29]. Po3pobneHo Takox
MOB'AA3KM Ha OCHOBI MONIBIHINXNopWAay, NiHoMoniypeTaHy,
HeWnoHy, Lenoaxy, CunikoHy, noriamigy Ta iHLLMX CUHTe-
TUYHUX NOMIMEPHUX MaTepianis [27].

[ocnigHnkn akLEeHTYI0Tb yBary Ha MoLLMPEHHi 3acTo-
CyBaHHS MOB'SA30K i3 Ma3sMu, 40 CKMagy SKUX BXOLASATb
KOPTMKOCTEPOIAN Y HU3bKUX KOHLEHTpauisx. [loBeaeHo
€(PeKTMBHICTb 3aCTOCYBaHHS MOB'A30K i3 CTUMYMOBAsb-
HUMWU MassiMy ANs NiKyBaHHA paH y ¢asi yTBOPEHHS 1
peopraHizaLii pybus, Lo fae 3Mory CyTTEBO MPUCKOPUTU
eniTeniaawito paHu Ta 3axucTUTK ii Bi MOXIIMBOI TpaBMa-
Tn3auii [30].

BeanepeyHo, y3aranbHeHHs HabyToro gocsigy Aae
3mMory ¢paxiBLsM NOCTIMHO YAOCKOHAM0BATK NPOTOKOMN
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MiKyBaHHS MOPaAHEHNX i3 YiTKOK rpajalieto MOXMIMBOro
obcary gonomoru [7,9,11,13,32-35]. Tak, nepes’si3yBarb-
Hi martepianw, Wo BUKOPWUCTOBYIOTb Y KMiHIYHIN NpakTui
3anexHo Bif HaNpPsAMY O4ikyBaHOTO eqIeKTy, MICTATb NEBHi
3aco6u Ximiko-6ionoriYHOro BNnMBY Ha paHy: aHTUCENTUKA,
aHTUBIOTWKKW, OuMLLYyBarbHI areHTu, ipuratopu, dakTopm
pocTy ToLo [36-45].

OnMH i3 ronoBHWX YMHHWKIB, LLO BNAVBAE Ha LUBUAKE
3aroeHHs1, — NiGTPMMaHHS B paHi BONOroro cepefosuLLa
Ta piBHs pH. CyTTeBi nepeBaru MeTogy BOMOroro 3a-
rOEHHA paH yneple nokasas R. Breitman y 1960 poui
[7,46-48]. MokpuTTa (NOB’A3KM), iX pO3po6neHHs Hagani
MOXHa BBaXxaTh Cy4acHUM HanpsMOM B yOOCKOHANEHHi
MicLleBOro nikyBaHHsi paH pisHoi etionorii (mabn. 1).
MepeBaru nepes’s3yBanbHUX Matepianis Li€i rpynu —
YHiBEpCAnbHICTb, aTpaBMaTWUYHICTb, FinoanepreHHicTb.
BoHu xapakTepum3yoTbCa KOMMIEKCHOK NaToreHeTUYHO
CNpsAIMOBaHOK Ai€t0, 34aTHi WBUAKO CTBOPHOBATU 1
niATPUMYBATK Yy NaTOMNOrYHOMY OCEpeaKy OnTUMarnbHi
YMOBU ANst HOpManisavii penapaTuBHO-pereHepaTopHmnX
npoueciB. Taki MOB'A3KM CKNafalTbCa 3 TPbOX LWapiB
(KOHTaKTHWIA, COpOUIHWA i BepXHiil i30noBanbHWMIA) 3
YiTKO BU3HaYEHNMU OYHKLIAMU. Tak, KOHTaKTHWIA Wwap nig,
yac B3aeMOfii 3 NOBEPXHEIO paHu 3HUXKYE aaresito 4o Hel;
3aB/aHHs cepeaHbOoro CopOLINHOro Wwapy — He3BOpPOTHA
cop0uisi, yTpUMMaHHs! Ta iHaKTUBaLlist eKCyaaTy paHu; 30B-
HiLLHS i30M1I0BanibHa MembpaHa MOoXe CTBOPUTH paHOBY
OKITH03it0, € OKMHO3INHO LWoAo paHm [14].

BuaHavaloTb NOCTiHE PO3LIMPEHHS CMEKTPa TaKux
niKyBanbHWX nepes’s3yBanbHux 3acobis. 3a gaHumu
0. M. KoBaneHko, riipoKonoigHi NOKpUTTS CKNafatTbCst
3 camonpununanbHoi Macy, Lo CKnagaeTbes 3 noniizo-
OyTuneHy Ta KpannuH NEKTUHY, XITO3aHy Yu KENATMHY.
KoHTaKT 3 ekcynaTom paHu iHiuitoe npouecu abcopbuii
KpanauH 3 HacTynMHUM po30yXaHHSM i YTBOPEHHAM Ha-
niBpigkoi Macm [7].

3aBAasiku iHHOBALMHAM TEXHOMOrisSIM po3pobneHo no-
KpUTTS TPETLOrO MOKOMIHHA — riAPOiNbHI NoMiypeTaHoBi
nniBkW Ta rigporeni. Hanpwknaga, rigporenese NOKpUTTS
Aqua-Gel®. Lis komno3unuia nonimepis NpupoaHoro i
CMHTETUYHOTO MOXOMKEHHS (MONiBiHINNIPONIAOH, Noniakpun-
amig, noniBiHiNOBUIA CNUPT BUCOKOI MOMEKYNSPHOI Macw,
MOnieTUNeHrNikonb, arap-arap) 3a3Hae BMAMBY iOHI3yt0-
4Oro BMMPOMIHIOBaHHS, LU0 3LWKMBAE MOMIMEPHI MaHLorK,
3abe3neyye cTepunbHiCTb. MoKpUTTSA Takoro Tumy 3aTpu-
MyIOTb BOMOry B paHi, abcopbytoTb GionoriyHi ekcyaatu
Ta BUMapOBYOTb HAAMMLLIOK BoAKW. BogHovac Ha noBepxHi
paHn YTPUMYETLCS TOHKWIA Liap BacHWX ¢akTopiB pocTy
navujeHTa (NpoTeiHiB), L0 BBAXaKTb BEKTOPOM CTUMYNALLT
npoLiecy 3aroeHHs paH [7,49].

YkpaiHCbKi BYeHi (HaLioHanbHuit yHiBepeuTeT «JTbBiB-
CbKa noritexHika») po3podunu yHikanbHy TEXHOMOTIHO ria-
poreneBnx MeANYHNX CTEPUNBHUX MOB'A30K A4S YHaCHWKIB
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30pOMHOTO MPOTUCTOSIHHSA, L0 MOEAHYOTL YCi NepeBaru
3apybixHMX aHanoriB. Tak, 3acobu niHiku Apma-renb+
(«YkpTexmeny, M. KuiB) 3acToCOBYHOTb Mg, Yac nikyBaHHs
BOrHenanbHUX paH, TePMIYHUX YLLKOMKEHb (Pi3HUX CTa-
Ll paHOBOTO MPOLECY Ta CTYMEHIB TSKKOCTI YpaKeHHs),
[epMaTonoriyHMx Npobnem, nponexHis. AKLEHTYIOTb Ha
BMCOKVIX MOKa3HMKaX MiLHOCTI, Lo 0OrpyHTOBYE paLioHarb-
HICTb iX BUKOPUCTaHHS Ha NOBEPXHSAX BENMKMX po3MipiB. ba
6inbLue, ue 3binbluye TpuBanicTb nepiogy 6e3 nepes’s3ok
[51]. Y uto nos’a3ky 3 nepesaxHm BMiCTOM Boan (95 %)
BMOHTOBAHO NOMIMEPHUIA KapKac, LU0 HIBEMtoe i MOXvBe
npoTikaHHa. Lis noninponineHosa xipypriyHa citka He no-
pyLuye abcopbuiiiHy 3aaTHICTb rigporenio Ta He 3MeHLLYe
10ro enacTtuyHicTb. Mpo30opicTb rigporeneBnx NoB’s30K
[lae 3MOry KOHTPOIOBATW pPaHOBWIA NPOLIEC, CBOEYACHO
3AiicHI0BaTV NEBHI XipypriyHi MaHinynsauji. Ha gymky Ha-
YKOBLIiB, Liel 3acib HesaMiHHWIA Ha BCiX eTamnax HajaHHs
cnewianisoBaHoi MeauyHoi gonomorun. Tak, Apma-rens 3
HOBOKaiHOM BUKOPWCTOBYIOTb [N1si 3HEDOMIOBaHHS Ta 3a-
noGiraHHs BUCYLLYBaHHIO paHu; ApMa-rens 3 ypauuniHom
— Ang 3anobiraHHs iHiKyBaHHIO ONIKOBWX paH, Ski MaloTb
BENuKy nnoty; Apma-renb 3 HAHOKPEMHEBITOM 3aCTOCOBY-
t0Tb y chasi ekcynauii; Apma-renb 3 METUIYpaLMIoM — Ans
CTBOPEHHS ONMTUMAarIbHUX YMOB AN15 pereHepaLii TKaHWH i
CTUMYnALT npoLiecy enitenisavii TOLLO.

MMoBipOMNAOTH NPO CTBOPEHHS TPYNY NEPEB’s3yBarb-
HUX 3acobiB 3 iIMMOGINi3oBaHNMK hOpMamM akTUBHUX pe-
YOBMH, L0 NPU3HAYeHi ANs pisHUX a3 paHOBOrO NpoLiecy
[52]. Taki nikyBarbHi MOB'A3KW XapakTepu3yoTbCs He NuLle
BUPaXXEHOI0 NPOTEONITUYHOIO 1 aHTMBaKTEpIanbHOL Aismu,
ane 1 copOLUiiHMMM BNacTUBOCTAMM, LLO CYTTEBO MPUCKO-
PIOE OUMLLIEHHS Ta 3arOEHHS THIMHKX paH.

OueBwaHO, LU0 PO3BUTOK NiKyBaNbHUX HAHOTEXHOMOTN
nponoBxyeTbest [23,53-59)]. Tak, po3pobneHo iHHOBaLiHWIA
nigxig fo 36anaHcoBaHoIl iHTerpavii HaHOBILLMX XiMIYHMX,
BioXiMiYHMX | MEOUYHUX AaHKX LLOMO YHIKanbHUX BNacTy-
BOCTEl XiTMHIB | XiTO3aHIB y cdpepi pereHepalii TKaHWH
noguHn. FeMocTas JoCAraeTbCsa 0fpasy Micns HaknagaHHs
MOB'SI30K HA OCHOBI XITWHY Ha TPaBMaTWUYHI YW XipypriyHi
paHu. HaronowyioTb, Wo TPOMOOLNTU aKTMBI3YHOTHCA
XITUHOM i3 HaASMLLKOBUMU edekTammn Ta Kpalymm xa-
paKTEPUCTMKAMI MOPIBHSIHO 3 BifOMUMU FEMOCTaTUYHUMM
martepianamm [58].

AHania pesynerartis biodapmaLeBTYHUX AOCHIMKEHb,
3qicHeHun |. M. MepueBuM i cniBagT., NoKa3as MOXIIUBICTb
CTBOPEHHS NiKapCbKWUX CUCTEM ANs NiKyBaHHS iHGeKLUil B
paHi Ta onikax, 1€ BCi CKMaaoBi € aKTUBHUMM, i KOKEH OKpe-
MO «KOHTPOITHOE» NEBHWIA (aKTOP 3anarneHHs (HaAnMULLIKOBY
rigpatavito/HabpskaHHS TKaHWHW, HEKPO3, NPUrHIYEHHS
iHdbekwji, GonboBKIA CUHAPOM, eBaKyaLjto BMICTY paHu y
THINHO-HEKPOTUYHIN CTadii abo CTUMynoBaHHS POCTy Ta
[03piBaHHA TPaHYNSLIMHUX TKAHWH Ha cTagii penapaduii,
¢hopmyBaHHs pybus Ta 3a6e3nedeHHst NOBHOTO 3aroeHHs
paHu Ha cTagii enitenisayii) [59].

Lle cnoHykae dhapmaLeBTUYHY CMiNbHOTY 4O PO3po-
OreHHs HOBMX MiAXOMiB LOAO CTBOPEHHS MpenapartiB He
nvwe y copmi Masen, renis, eMyrbCii, ane 1 aeposonis
i nonimepHux nnisok. HaBegeHi gaHi — G6aratit HaOUHMI
matepian Ans NpofoBXeHHs poboTU 3 NiABULLEHHS edek-
TUBHOCTI Ta MOKPALLEHHSI CNIOXWBAHHA NikiB, 4AlOTb MOLL-
TOBX [10 hOpMyBaHHs1 HOBUX NOMMISAIB LLOAO TepaneBTUYHOI
e(heKTMBHOCTI MiKiB.

BucHoBKU

1. Mogii ocTaHHixX pokiB, NoB’'s3aHi 3 npoeeaeHHsaM ATO/
OOC Ha TepuTopii YkpaiHu, 3acBiguytoTb HEBUPILLEHICTb
npobnemu nikyBaHHs GOOBOI XipypriyHOi TpaBMu Ans i
MeaunaHoi cnyx6u 36porHux Cun, i HaLioHanbHoOI cucTemMm
OXOPOHW 30POB'S.

2. He3Baxxaroum Ha 3anpoBafKeHHs Cy4aCHWX NiaxomiB i
METOZB NiKyBaHHS MOPaHEHVX, apCeHan paHOBYIX MOKPUTTIB
i Cy4acHuX MoB’ 30K KOMMIEKCHOI Aii Ansi noTpeb BiicbKOBOT
MeauLMHM NoTpebye po3LUMPEHHS.

3. [ing HanexHoro nikyBaHHA paH y nepuii dasi
paHOBOro NpoLeCy paLioHanbHO BUKOPUCTOBYBATY PaHOBI
MOKPUTTS Ta NOB'SI3KM 3 BUCOKOK OCMOTUHHOK aKTUBHICTIO,
SKUM NpUTaMaHHa HU3bka aaresis 4o PaHoBOI NOBEPXH 1
aHTubakTepianbHa akTUBHICTb. [insi 3aCTOCyBaHHS y Apyrii
¢hasi paHOBOroO NPOLECY PEeKOMEHA0BaHI paHOBi NOKPUTTS
Ta NOB'A3KM 3 MOMIPHOK OCMOTUYHOK aKTUBHICTIO, LLO
MaKTb KOoMOiHaLLil0 aHTUBaKTepianbHUX | penapaTuBHUX
BfacTMBocTel. Ha cragii enitenisawii paHoBi NokpuTTs
MaKTh 3axullaTi paHoBY MOBEPXHIO Bif BUCWXaHHS, a
TaKoX CTUMYITOBATM PICT rpaHynsLin.

MepcnekT1Bu nopanbLUMX AocnimkeHb. Bpaxosyioun
TSOKKI YCKNAAHEHHS!, L0 MOXYTb BUHMKATW B NaUieHTIB i3
paHoBOI iHeKLiE, AOUINbHI HACTYMHI AOCMIMXEeHHS 3
po3pobneHHs HOBIX paHOBWX NOKpUTTIB. List poboTa nepen-
6ayae onpaLtoBaHHs OCTaHHIX JOCArHEHb MeaUYHoI, hapma-
LIeBTUYHOI HaYKM | NpaKTUKK Ans peanidaLlii KOMMeKCHoro
BBy Ha NMPOBIAHI NaHKV naToreHesy (3Baxatoum Ha dhas-
HICTb Nepebiry paHoBOro npoLiecy) 3i CTBOPEHHSIM PaHOBOT
okITtosil. Bee Lie crnpusiTiMe CKOPOYEHHIO TEPMIHIB NiKyBaHHS.

Pesynkratv gocnimkeHHs MOXyTb GyTW TEOPETUYHUM
niarpyHTSM Ans NPOAOBXEHHS po3pobneHHs paHoBMX
MOKPUTTIB | NikapCbknx 3acobiB ToniyHoI Aji Ans notped
BIiCbKOBO-MEANYHOI CRyKOM.
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The aim of the study is to analyze the literature data on modern views concerning extrapulmonary manifestations of coronavirus
disease (COVID-19).

Based on the analysis of current publications, the article analyzes the clinical manifestations of coronavirus disease (COVID-19)
as a multisystem disorder with two main types of clinical manifestations, namely pulmonary and extrapulmonary. Determining
pathogenetic mechanisms of extrapulmonary symptoms are, on the one hand, the tropism of SARS-CoV-2 to ACE2 receptors,
expressed not only by alveolar epithelial type Il cells, but also by cells of the heart, nervous system, vascular endothelium, small
and large intestine, basal layer cells of the epidermis, cells of endocrine organs, etc., and on the other hand, immune-dependent
mechanisms, in particular the development of “cytokine storm”.

It is shown that the spectrum of extrapulmonary manifestations of COVID-19 is very wide, and clinical manifestations are charac-
terized by significant polymorphism. Extrapulmonary symptoms of COVID-19 were analyzed considering the organs of the gas-
trointestinal tract, nervous, cardiovascular and endocrine systems, skin and others. Attention is drawn to a certain association
between definite extrapulmonary manifestations and the severity of COVID-19 course.

Thus, particular extrapulmonary manifestations are associated with a milder course of COVID-19 (anosmia, dysgeusia, etc.),
others, vice versa, occur in severe disease (damage to liver, kidney, heart, pancreas). In addition, some extrapulmonary manifes-
tations, especially of the nervous system, may remain in patients even after an acute period of the disease. Some extrapulmonary
manifestations, which are currently described in a small number of patients, are also reviewed.

Conclusions. COVID-19 is characterized by a wide range and high frequency of extrapulmonary manifestations, which is ex-
plained by both the direct action of SARS-CoV-2 and immune-dependent mechanisms. Some extrapulmonary manifestations are
associated with a milder course of COVID-19, others, on the contrary, occur in severe disease.

Mo3anereHeBi NposAiBM KOpPOHaBipycHoOi xBopobu (COVID-19):
CYYaCHHMM CTaH NUTaHHA (OTASIA AiTepaTypu)

0. B. PabokoHb, K. A. Mak, 1. 0. PabokoHb, 0. 0. ®ypuk, B. B. Uepkacbkum

MeTa po60oTm — npoaHaniayeatyt BifoMOCTi (haxoBoi NiTepaTypu LWOAO Cy4acHUX YsIBEeHb NPo No3anereHeBi NposiBi KOPOHaBi-
pycHoi xBopobu (COVID-19).

Ha niacraBi aHanisy cyyacHoi HaykoBOi NiTepaTypy npoaHanisyBanu KniHiuHi nposisu kopoHasipycHoi xsopobu (COVID-19) sik
MYIETUCUCTEMHOIO 3aXBOPHOBAHHS 3 IBOMA OCHOBHVMM TUNaMW KITIHIYHUX NPOSIBIB: NereHeBMM Ta nosarereHeBuMm. BusHayanbHi
MaTOreHETNYHI MEXaHI3MM1 BUHUKHEHHS no3anereHeBoi cumntomaryiki, — tponiaM SARS-CoV-2 o peuentopis ACE2 (e He nuwe
Ha anbBeonsapHUX KnituHax Il Tuny, ane 1 Ha KNiTMHax cepusi, HEPBOBOI CUCTEMM, EHAOTENIKO CYAWH, TOHKOTO | TOBCTOTO KULLIEY-
HWKa, KNiTMH BasanbHOro Lapy enigepmicy, KniTuHax opraHiB eHAOKPUHHOI CUCTEMM TOLLO), @ TakoX IMyHO3anexHi MexaHiamu,
30KpeMa PO3BUTOK «LIUTOKIHOBOTO LUTOPMY».

[MokasaHo, Lo cnekTp nosanereHesux nposeis COVID-19 gyxe Wupokui, a KNiHiYHi NPOsiBY BUPI3HSOTLCS ICTOTHUM NOMiMop-
ismom. MpoaHanisyBanu nosanereHesy cumntomatuky COVID-19 3 60Ky opraHiB LLMYHKOBO-KULLKOBOTO TPaKTY, HEPBOBOI,
CepLeBO-CYANHHOI Ta EHAOKPUHHOT CUCTEM, LLIKIpW TOLLO. 3BEPHYNM yBary Ha neBHY acoLiaLlito OKpeMMx no3anereHeBnx nposisie
i3 TspkkicTio nepebiry COVID-19.

Tak, okpeMi nosanereHeBi NposiBK acoLitolTbes 3 neriumm nepebirom COVID-19 (aHocMist, AucreBsis TOLO), @ iHLLUi BUHWKAIOTb Y
pagsi Tshkkoro nepebiry XBopobu (YpaKeHHs NediHKW, HUPOK, Cepus, MigLnyHKoBOI 3anoan). ba BinbLue, Aeski no3anereHesi Npo-
s1BW, 0cOBNMBO 3 BOKY HEPBOBOI CUCTEMM, MOXYTb 3aNULLIATUCA B MALEHTIB HABITb NiCNsS rOCTPOro nepiogy XBopodu. Po3rnsiHynu
nosarereHeBi NposiBu, L0 HWHI ONKUCaHI B HEBEMNWKOI KiNbKOCTI NaLieHTIB, 3yMOBIOKYM HEOOXIQHICTb NPOAOBKEHHS BUBYEHHS!
LIbOr0 NUTaHHS.

BucHoBku. COVID-19 xapakTepu3yeTbCs LUMPOKMM CMEKTPOM i BUCOKOK YaCTOTOK PO3BUTKY NO3arereHeBnxX nposiBiB, Lo Nosic-
HioeTbCs Npsimoto Aaieto SARS-CoV-2 Ta iMyHo3anexHuMu mexaHiamamu. OKpemi no3anereHesi NposiBu acoLlilotoTbCs 3 Nermm
nepebirom COVID-19, iHLi BUHMKAIOTL NpK TsHKKOMY nepebiry XxBopobu.
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Coronavirus disease (COVID-19) is currently considered
a multisystem disorder with two main types of clinical ma-
nifestations, namely pulmonary and extrapulmonary [1-4].
Pulmonary manifestations are the most pronounced, as
their severity is evidently associated with the severity of
COVID-19. Extrapulmonary manifestations of the disease
sometimes dominate, especially in the mild course of
COVID-19, but can be combined with pulmonary ones in
moderate and severe course, which requires individual
treatment of patients [1,3,5-7]. To date, much less attention
has been paid to the analysis of extrapulmonary manifesta-
tions than to pulmonary lesions. In the ongoing COVID-19
pandemic, understanding the spectrum and frequency of
extrapulmonary symptoms, pathogenetic mechanisms of
their development, associations with the disease severity,
will help to increase the effectiveness of early diagnosis and
allow timely individualization of comprehensive treatment.

Aim

The aim of the work is to analyze the literature data on
modern views concerning extrapulmontary manifestations
of coronavirus disease (COVID-19).

It is important to understand the pathophysiological
mechanisms of the disease development to recognize
the spectrum and features of the extrapulmonary clinical
manifestations. The determining factor of extrapulmonary
symptoms is the tropism of SARS-CoV-2 to angioten-
sin-converting enzyme 2 (ACE2) receptors, expressed not
only by alveolar epithelial type Il cells, but also by cells of
the heart, nervous system, vascular endothelium, small and
large intestine, basal layer cells of the epidermis, endocrine
cells, etc. [8—11]. Itis believed that cells on the membrane of
which ACE2 expression exceeds 1 % are a target for SARS
CoV-2 virus [12]. In addition to the tropism of the pathogen
to ACE2 receptors, an important pathogenetic component
of the extrapulmonary symptom development is a significant
viral load and immune-dependent mechanisms, namely
the induction of “cytokine storm” [1].

Gastrointestinal symptoms in a significant number
of patients are due to the presence of ACE2 on the cells
of the gastric and intestinal mucosa [12]. Confirmation of
the role of SARS-CoV-2 in the gastrointestinal tract damage
is not only its excretion via the feces [13], but also the pres-
ence of viral inclusions in the cytoplasm of intestinal cells
[14]. A Chinese retrospective study has shown diarrhea in
75 % of COVID-19 patients and abdominal pain [15]. It is
believed that diarrhea at the disease onset is more often
associated with mild to moderate disease and is not asso-
ciated with the risk of severe and fatal one [4]. However, in
severe cases, the incidence of anorexia (66.7 % vs. 30.4 %),
diarrhea (16.7 % vs. 7.8 %), nausea (11.1 % vs. 9.8 %) and
abdominal pain 8.3 % vs. 0.0 %) is higher in patients needing
intensive care [16]. In this category of patients, clinical mani-
festations of the gastrointestinal tract are associated not only
with the direct viral action, but also with immune-dependent
mechanisms of damage via “cytokine storm”, as evidenced
by histological data, namely the presence of numerous
lymphocytic infiltrates and interstitial edema of the gastric
and intestinal lamina propria layer [14].

Liver injury in COVID-19 patients are due to the pre-
sence of ACE2 on liver cells, however the expression

of ACE2 by cholangiocytes is 20 times higher than on
the membrane of hepatocytes [17], which supports the ret-
rograde type of liver damage due to SARS-CoV-2 infection
[18]. Liver injury in patients with COVID-19 is confirmed
by changes in functional tests due to the development
of hyperenzymemia with increased levels of alanine
aminotransferase, aspartate aminotransferase, alkaline
phosphatase [2]. According to the results of a meta-analysis,
the cumulative prevalence of acute liver injury in patients
with COVID-19 is estimated at 23.7 % [19]. Risk factors
for liver involvement in the pathological process include
young age, high levels of interleukin-6 and ferritin [20].
This study also reports that in COVID-19 patients with
gastrointestinal manifestations such as diarrhea, nausea,
vomiting, anorexia and abdominal pain, the risk of the liver
involvement in the pathological process is higher than in
patients without these symptoms [2]. The appearance
of liver symptoms is associated with a worse prognosis
and increased risk of mortality [2]. Liver injury was most
commonly reported in patients with severe COVID-19
as well as lethal outcomes: 58 % and 78 %, respectively
[17]. In severe and critical course of COVID-19, immune
mechanisms are also important, namely the induction of
“cytokine storm”, in the development of which there is a
damage to many organs, including the liver [17]. This con-
firms the detection of focal centro-lobular necrosis (90.2 %)
and foci of lymphocytic-leukocyte infiltration of liver lobes
(7.3 %) in the pathomorphological examination of the liver
from patients who died from COVID-19 [20]. In the clinical
interpretation of liver injury signs, it should also be borne
in mind that some medications, including antivirals, are
hepatotoxic and can lead to drug-induced hepatitis. In
addition, the presence of concomitant chronic liver disease
in a patient should be excluded [21].

In studying the features of the COVID-19 clinical ma-
nifestations, attention was immediately drawn to the early
neurological symptoms, which were more characteristic of
the mild disease course. These manifestations included
anosmia and dysgeusia (18.2 %) [5], headache (13.1 %)
and dizziness (16.8 %), insomnia [6]. It is believed that
the appearance of early neurological manifestations can
be explained by the direct effect of SARS-CoV-2 on extra-
cellular domain of ACE2 receptors in the neuroepithelium
and the subsequent ability of the virus to access the brain
and thalamus via the axons of olfactory neurons [22]. It is
reported that these neurological manifestations in some
cases may persist even after negative results of polymerase
chain reaction [6].

Data on the neurotropic nature of SARS-CoV-2 explain
the development of acute and long-term psychoneuro-
logical effects in COVID-19 [23]. The development of
neuropsychiatric symptoms is explained by the ability of
SARS-CoV-2 to cause demyelinating processes in brain
cells, which affects the cognitive and behavioral spheres
[24]. Concomitant cardiovascular diseases, diabetes and
other diseases accompanied by microvascular lesions
may further contribute to the neuroinvasion of SARS-CoV-2
and, accordingly, increase the risk of virus-associated
psychoneurological symptoms [25]. Therefore, most often
in people with concomitant vascular pathology, especially
the elderly, as well as in patients with severe COVID-19,
neuropsychiatric symptoms, including delirium, depression,
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anxiety, memory impairment develop in the acute period of
the disease. And in some convalescents, these symptoms
may persist for a long time [26]. A British study has showed
a change in mental status in 31 % of patients with ence-
phalopathy or mental disorders, which were more common
in young people [27]. According to a US multicenter study,
13.5 % of hospitalized patients with COVID-19 developed
psycho-neurological disorders, including encephalopathy,
stroke, which led to higher mortality rates [28]. The deve-
lopment of psychosis in individual patients associated with
direct action of SARS-CoV-2 on brain cells also has been
described [29]. To date, there are descriptions of individual
clinical cases of peripheral nervous system lesions in pa-
tients with COVID-19, such as Guillain—Barre syndrome
[30]. In patients with severe and critical COVID-19, late-
stage neurological disorders develop as a consequence of
thromboembolic complications, leading to ischemic stroke
in 2.5 % of patients [7].

The appearance of dermatological manifestations in
patients with COVID-19 is associated with the presence
of ACE2 receptors in the cell membrane of the basal
layer of the skin [1]. The role of SARS-CoV-2 in the signs
of COVID-19 skin manifestation has been proven by
the detection of the virus by polymerase chain reaction
in skin samples [31]. The incidence of cutaneous
extrapulmonary manifestations of COVID-19 according
to various researchers varies widely. So, according to
the authors [32], one in five patients (20.4 %) had skin
manifestations of COVID-19, while other researchers
reported that only 1.5 % of patients had these symptoms
[33], and the authors [34] report only isolated cases from their
practice. In addition, it should be noted that the spectrum
of clinical signs of extrapulmonary manifestations of
COVID-19 described in the literature is characterized by
significant polymorphism. Namely, the researchers have
found elements of maculopapular rash, different variants of
erythema, pernio like changes and different combinations
of such manifestations, and so on. Attention was drawn to
the fact that skin changes had a clinical manifestation both
concomitantly with respiratory symptoms and before signs
of the respiratory system damage in some patients [32-34].
Today it is believed that the appearance of cutaneous
extrapulmonary manifestations of COVID-19 is more
characteristic of mild and moderate infection [1,32-34]. For
the correct interpretation of skin changes as extrapulmonary
signs of COVID-19, it is necessary to exclude side effects
when using drugs for treatment of these patients [1].

Cutaneous extrapulmonary manifestations of COVID-19
are characterized by significant clinical polymorphism with
special attention paid to the development of various types
of alopecia in these patients, namely telogen, focal and
androgenic, etc. [28,35]. There are even special changes
in the nails of patients with COVID-19, which are cha-
racterized as polydactyl erythronychia or symptom “COVID
red crescent” with the appearance of red crescent-shaped
stripes surrounding the distal part of the nail hole, indicating
microvascular damage [36].

In severe and critical COVID-19, kidney injury deserves
special attention due to the direct action of SARS-CoV-2,
as ACEZ2 receptors are expressed by cells of both the glo-
merular and tubular apparatus, and on the other hand,
the development of “cytokine storm” [37]. Renal injury in
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patients with severe disease is accompanied by proteinuria
(65.8 %) and hematuria (41.7 %), and acute kidney disease
with elevated blood creatinine increases the risk of hospita-
lization in intensive care units and the risk of death [38]. In
those who died from COVID-19, renal pathomorphological
changes are characterized by focal necrosis of the renal
tubular epithelium (73.2 %), focal lymphocytic-leukocyte
infiltration (12.2 %) and renal microvascular thrombosis
(17.1 %) [20]. Patients with comorbid chronic kidney di-
sease have a significantly higher risk of acute kidney injury,
leading to higher mortality rates among such patients [39].

The cardiovascular system is naturally involved in
the pathological process in the severe and critical course of
COVID-19 with the development of such manifestations as
arrhythmia, most often paroxysmal atrial fibrillation, hyper-
tension, cardiomyopathy, myocarditis, myocardial infarction
[40-42]. Today, it is believed that myocardial damage in
patients with COVID-19 is secondary to systemic causes
and is not the result of direct action of the virus [43]. The
combination of “cytokine storm” with respiratory dysfunction
and hypoxemia results in damage to myocardial cells [41].
In this case, myocardial damage, which may be clinically
manifested by arrhythmia or acute coronary syndrome, is
clearly linked to severe COVID-19 and worsening prognosis
[41,44,45]. Confirmation of the dependence of heart disease
on the severity of COVID-19 is the results of meta-analysis,
which showed significantly higher levels of troponin | in
patients with severe disease treated in intensive care units
compared with milder disease, as well as cases of myocardi-
al infarction among patients with severe and critical disease
[46]. Heart damage is also confirmed by the detection of
elevated natriuretic propeptide hormone in patients with
COVID-19 who are treated in intensive care units [47].

There are numerous reports in the literature demon-
strating the endocrine system involvement in the patho-
logical process of COVID-19 due to both the expression
of ACE2 receptors on the target cell membranes and
the immune-mediated mechanism of “cytokine storm”
damage. Of particular note is the pancreatic injury, which
is occurred in 22.9 % of patients with newly diagnosed
signs of hyperglycemia [48] and 6.4 % of patients with
previous decompensation of diabetes mellitus [49]. The
high risk of these violations is associated only with direct
action SARS-CoV-2 on beta-cells of the pancreas, but
also with the development of “cytokine storm” caused by
a high release of pro-inflammatory cytokines, which leads
to beta-cell dysfunction and apoptosis, and consequently
insulin production is decreased [3]. Patients with diabetes
are at risk for more severe COVID-19 [3].

Some studies have shown the development of thyroid
dysfunction [1,50], including those with a high frequency
of these violation detection (64 %) [50]. In the study [51],
the authors have described the clinical case of acute ad-
renal insufficiency that developed in a patient with severe
COVID-19. The authors explained the development of this
condition within the “cytokine storm”, namely the influence
of interleukin-1, interleukin-6, tumor necrosis factor-a in high
concentrations on the axis of the hypothalamic-pituitary-ad-
renal system [51,52].

Studies focusing on the dysfunction of the reproductive
endocrine glands have drawn attention to the significantly
higher incidence of lesions in men than in women [53], due
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to the expression of ACE2 by spermatogonia cells (1.4 %)
as well as Leydig and Sertoli cells (4.24 %) [54]. Testicular
dysfunction was manifested by a decrease in plasma
testosterone levels in 37.5 % of patients, a decrease in
luteinizing hormone in 29 % of patients, and a decrease in
the testosterone-to-luteinizing hormone ratio [55], and in
the study [56] testicular dysfunction was recorded in 91 %
(11 of 12) of patients.

Of particular interest are studies examining the issue of
placental abruption and, accordingly, the risk of COVID-19
vertical transmission [57]. Detection of SARS-CoV-2 virions
in syncytiotrophoblasts of placental villi has been reported
using electron microscopy [58] and polymerase chain
reaction [59]. In placental cells, the expression of ACE2,
necessary for the viral S-protein binding to the target cell
[60,61], however, an extremely low level of transmembrane
serine protease 2 expression was found, needed for virus
penetration into the cell and subsequent replication [61,62].
This explains the low risk of SARS-CoV-2 infection vertical
transmission. For example, in a study involving 435 new-
borns from women with COVID-19, no vertical transmission
of SARS-CoV-2 infection was recorded [63]. According to
another study including 201 newborns from mothers with
COVID-19, polymerase chain reaction showed a positive
test of nasopharyngeal mucus in the first 48 hours of life
in 2.4 % of cases, but they had no signs of pneumonia
according to visualization methods, and a negative PCR
test result was recorded a week later [64].

ACE?2 receptors may even be present in some tissues
of the eye, which explains the appearance of conjunctivitis
in some patients [65,66]. It is believed that clinical signs of
conjunctivitis may appear at the disease onset due to direct
exposure to SARS-CoV-2 through airborne droplets, and at
the later stage of the disease, due to virus damage to eye
cells via the systemic circulation [67,68].

Some studies have noted the presence of generalized
bone and muscle pain in patients with COVID-19 due to
the direct action of SARS-CoV-2 on ACE2 in the skeletal
muscle and cortical bone cells [69,70].

Conclusions

1. Coronavirus disease (COVID-19) in addition to lung
injury, is characterized by a wide range and high frequency
of extrapulmonary manifestations involving various organs
and systems. The appearance of these signs is explained
by both the direct action of SARS-CoV-2 and immune-de-
pendent mechanisms.

2. Certain extrapulmonary manifestations are associat-
ed with a milder course of COVID-19 (anosmia, dysgeusia,
etc.), others, on the contrary, occur in severe disease (liver,
kidney, heart, pancreas), and some ones can persist even
after the acute period of the disease (neuropsychiatric
disorders).

3. Summarizing current data on extrapulmonary mani-
festations of COVID-19 will allow general practitioners to
improve early diagnosis of the disease and timely indivi-
dualize complex treatment.
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XpoHiuHi AimdonponipepaTMBHi 3aXBOPIOBAHHA
Ta KapAioBaCKyASPHUM PU3MK (OTASIA AiTEpaTYpH)

B. b. Camypa@*ACPE M. 0. MaHaceHko DB CPEF

3anopi3bkni AepxXaBHUIA MEeAUYHWIA YHIBEPCUTET, YKpaiHa

Ornsaam

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

F - octatouHe 3atBEpPAXEHHS CTaTTI

[MopyLueHHs oyHKLUIT Cepust y pasi NpU3HaYeHHs NPOTUNYXIIMHHWX NpenapariB MOoXyTb 0OMEXYBaTU NiKyBaHHS XPOHIYHNX NiM-
¢honponichepatneHux 3axeoptoBaHb (XJM3). KapaioBackynsipHa TOKCUYHICTb, NOB'sI3aHa 3 NPOTUNYXIMHHUM NTiKyBaHHSM, BKITOYae
rinepTeHsito, rinoTeHsito, apuTMii, NepyKapanT, NOPYLUEHHS NPOBEAEHHS, TPOMBOEMOONIYHI yCKNagHEHHS, CepLEBY HELOCTATHICTb
i cMepTb. PU3unK po3BUTKY KapaiOTOKCUYHOCTI 30iMbLUYHOTL Aesiki hakTopu, sIK-OT CTYMiHb €KCro3uLii npenapary, BiK, 3aXBOPHOBaHHS!
cepus B aHamMHesi, apTepianbHa rinepTeHsis, KoMGiHOBaHa Tepanis, nonepeaHi NpoMeHeBa Ym XimieTepanis.

MeTta po60TH — OLHUTY BNAMB NPOTUMYXIMHHOTO NiKYBaHHS Ha BUHWKHEHHS! KapaioBacKynspHUX noAin y xeopux Ha XJM3 3a
BiZLOMOCTSIMM CBITOBOI HayKOBOI niTepatypu.

MpUHLMNOBMM € BUSIBNIEHHS 03HaK KapaioBaCKyNsPHOi TOKCUYHOCTI A0 PO3BUTKY KMiHIYHMX NPOSIBIB MOLLKOMKEHHS Miokapaa Ta
CyauH. 3anuiwaeTbCs HE3'sICOBAHOI0 POrb MAPKEPIB Y BUSIBIEHHI IPYNW pU3NKY HECTIPUATIIMBIX KapaioBaCKyNspHWX Nogin. PaHHs
[iarHoCTVKa Ta BU3HaYeHHS NPOrHOCTUYHIX (DaKTOPIB KapAioBACKYNAPHOI TOKCUYHOCTI, LLIO PO3BMBAOTLCA MICNS nonixiMieTepanii
OHKOTemMaTomoriYH1X 3aXBOPIOBaHb, — BaXKIUBI Ta 40 KiHLS He 3'COBaHi 3aBaHHs.

BucHoBku. [porHo3 po3BuTKy KapaioBackynspHUX nogin nicns npoTunyxXnuHHoro nikyBaHHA XJM3 3anuwaetbes HecnpusaTiv-
BUM. [pOTAroM NPOTUNYXMWMHHOIO NiKYBaHHS ANSA BUSABIEHHS PaHHIX 03HAK i PU3NKY BUHUKHEHHS KapAiOTOKCUMHOCTI pEKOMEH-
[0BaHUIA KMiHIYHWIA MOHITOPWHT, 3aCTOCYBaHHS METOLIB Bidyaniaalii, BU3HAYeHHs piBHA Giomapkepis (HaTpiypeTnyHi nentuau,
TPOMOHiHK) ANs cTpaTUdiKaLii pu3nKy KapaioTOKCMMHOCTI. 3acTocyBaHHs HOBITHIX Giomapkepis Ta ixHix kombiHaLin Moxe ByTu
LLNSIXOM MOKPaLLEeHHS OLIHKOBaHHS pU3VKy kapaioTokcuyHocTi nig yac X/M3. HuHi Hemae pocTartHix Aokasis A0LiNbHOCTi PYyTUHHOTO
BU3HAYEHHS LyX Biomapkepis, L0 BKa3ye Ha HEOOXIQHICTb NnaHyBaHHs HOBWX LOCHIMKEHD.

Chronic lymphoproliferative diseases and cardiovascular risk (a literature review)

B. B. Samura, M. 0. Panasenko

Heart dysfunction that occurred after using of anticancer drugs and monoclonal antibodies may be a limit factor in treatment of
chronic lymphoproliferative diseases (CLPD). Cancer therapy-related cardiovascular toxicity include hypotension, hypertension,
arrhythmias, conduction disturbances, pericarditis, thromboembolic events, heart failure, death. The risk of cardiotoxicity may be
increased by some factors that include drug exposure, age, history of heart diseases, arterial hypertension, drug combination,
previous radiotherapy or chemotherapy.

The aim of the work is to assess the impact of anticancer treatment on the occurrence of cardiovascular events in patients with
CLPD according to the world scientific literature data.

It is important to detect the cardiovascular toxicity before the development of clinical manifestations of damage to the myocardi-
um and blood vessels. The role of markers in identifying the risk group of adverse cardiovascular events remains unclear. Early
diagnostics and determination of prognostic factors of cardiovascular toxicity, which develop after anticancer therapy of CLPD,
are important and not solved problems.

Conclusions. The prognosis for the development of cardiovascular events after antitumor treatment of CLPD remains unfavorable.
Clinical monitoring, imaging methods, determination of the biomarker levels (natriuretic peptides, troponins) for cardiotoxicity risk
stratification are recommended during antitumor treatment to identify early signs and risk of cardiotoxicity. The use of the latest
biomarkers and their combinations may be a way to improve the assessment of the cardiotoxicity risk in CLPD. To date, there is
no sufficient evidence on the feasibility of routine determining these biomarkers, which indicates the need to plan new studies.

XpoHiuHi nimconponichepatveHi 3axsoptoanHs (XIM3)
Hanexartb A0 HaNMOLIMPEHILMX 3MOSIKICHNX XBOPOD KPOBI
[OPOCIOr0 HaceneHHsl, iXHs YacTka B KpaiHax €sponu
ctaHoBuUTb Maixe 30 %. B YkpaiHi kinbkicTb gopocnux
xBopwx Ha X3 — maike 30 Tuc. ocib [1]. Jo uiei rpynw

LWicTb NO6iYHNX eIeKTIB, L0 NOB’A3aHi 3 NPOTUMYXTMHHUM
NiKyBaHHAM.

Merta pobotu

3aXBOPIOBaHb Hanexatb XPOHiYHa NimdoLmTapHa nerkemis
(X11), mHOXwMHHA Mienoma (MM), HexomKKiHCbKi niMcomm
Ta nimpoma XogxkiHa (NX) [2]. MpoTsrom octanHix 30 pokis
cnocTepiratoTb CTabiNbHE 3HMKEHHS CMEPTHOCTI NaLlieHTiB
i3 XJIMN3, wo nosHavyaeTbca Ha 30iNblUeHHI 3aranbHoOl
BWXMBAHOCTI [3]. Y LbOMY KOHTEKCTi 36inbLUy€ETHCS 3HaYY-
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OujiHWTV BNMB NPOTUMYXIMHHOTO NiKyBaHHS Ha BUHUKHEHHS
kapaioBackynspHux nogin y xsopux Ha X/M3 3a BigomocTs-
M CBITOBOI HayKOBOI NiTepaTypu.

KapaioBackynsipHi nogii — oaHi 3 Ha4acTiLLmx noGivHuX
edheKTiB NPOTUNYXIMHHOTO NikyBaHHs1. € Bee Ginblue AoKa3iB,
LU0 BOHM MOXYTb YTV NPUYMHOIO NepesyacHoi CMePTi XBo-
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pux, siki oTpumMan nikysaHHs [4]. Lie moxe GyTu pesynsratom
KapAiOTOKCUYHOCTI, WO BKtoyae BeanocepenHi edekty
MPOTUNYXJIMHHOIO TiKyBaHHS Ha MOPGOdyHKLIAOHaNBHNN
CTaH CepLIeBO-CYANHHOI cuctemm abo moxe GyTh Hacnigkom
MPUCKOPEHHS PO3BUTKY KapaiOBaCKyNsSpHUX 3aXBOPIOBaHb,
0cobnMBO Konv € TpaauLiiHi kapaioBacKynsapHi daktopu
pu3uky [5].

Xo4a B OCTaHHi POKM NOCUAKETLCS IHTEPEC KMIHILMCTIB
[0 MiXaMcumnIiHapHUX Npobnem kapgionorii Ta OHKoremaro-
norii, 6arato acnekTiB LLOAO BUHUKHEHHS! KapaioBaCKYMSPHIX
3axBOPIOBaHb yHacNigok Aii XimieTepanii Ta npomMeHeBoi
Tepanii 3anuLIaoTbCca HEBUBYEHUMW. HEMOXNMBICTb CMpo-
THO3yBaTV KapAioBackynspHi noBiyHi edheKTy, Lo BUHUKAITL
YNPOAOBX TPMBAMNOTO Yacy Nicns NPOTUMYXIMHHOTO MiKyBaH-
HS, NPKU3BOAMTb A0 HaAMIPHOI 200 HeJOCTaTHLO iarHOCTUKM
KapaioBacKyNSPHIX 3aXBOPKOBAHb, | TOMY CTaKTb HEBAANMMM
cnpobu 3anobiraHHs kapaioBacKynspHUM NOgisiM, a Takox,
[0BOJTi YacTo, A0 NMPUNMHEHHS NPOTUMYXIMHHOTO NiKyBaHHS,
LLIO NOTEHLiNHO MoXe 30eperTn xuTTs [6].

Bucokuii pusmk kapaioBackynspHOT TOKCUYHOCTi MakoTb
nauieHTn 3 nonepeaHbO [iarHOCTOBaHWMM KapaioBacKy-
NSPHUMW 3aXBOPIOBaHHSAIMM: Kapgiomionatieto, cepLeBoto
HepocTaTHicTio (CH), TspkkMMUM Bagamn cepus, ileMiyHo0
xBopoboto cepuis. MNaviienTn i3 MM i 3axBOprOBaHHSIMM Cy/vH,
BEHO3HMMW TpoMBO3amu, icTopieto NikyBaHHS iHribiTopamm
MpOTE0COM Ta iMyHOMOZYMOBANbHUMM NiKaMy TaKOX MatoTb
NIABULLEHWI PU3NK KaPAIOBACKYNAPHOT TOKCUYHOCTI [7].

KapaioBackynspHa TOKCWYHICTb MPOTUMYXIIMHHOMO
niKyBaHHA — OMHAMIYHUIA NpoLec, | PU3NK ii BUHUKHEHHS
3anexuTb Big 6a30BOro pu3NKy KapaioBacKynspHUX Nogin,
3MIHIOETbCS MPOTArOM NiKyBaHHS. BaxnvBum € po3yMiHHS
6anaHcy Mix abContoTHUM PU3NKOM KapAioBacKynsapHOI
TOKCUYHOCTI Ta nepeBaramm Mpu3Ha4YeHHs NPOTUMYXIMHHNX
nikiB 4O Ta nig Yac nikyBaHHs. Puavk BUHWKHEHHS Kapgio-
BaCKynAPHOI TOKCUYHOCTI MOXe 3anexaTty Big 3axoaiB
MepBUHHOI MPOINaKTVKN, KOPEKLii BXe BUSIBNEHUX Kapgio-
BaCKyNAPHUX 3aXBOPIOBaHb, [403yBaHHS NPOTUMYXIMHHUX
nNiKiB, TSHKKOCTI KapAioBaCKyNsSpHUX YCKNagHeHb NpoTarom
nikyBaHHs Ta nmicns Heoro [8]. KapaiosackynspHi nogdii €
MPUYMHOI 3HVKEHHS BUXMBAHOCTI Ta SIKOCTI XKUTTS XBOPYX,
sKi OTPUManK NikyBaHHsS OCHOBHOTO 3aXBOptoBaHHS [9].

3a3HaunMo, L0 NPUYMHOK BUHUKHEHHS KapaioBacky-
NAPHWX NOAI MOXYTb OyTV NOPYLLEHHS, Lo 6e3nocepeaHso
noB’si3aHi 3 nepebirom XJ1M3, a Takox Ti, L0 NOB’AA3aHi 3 110ro
nikyBaHHAM. TpaguuiiHi hakTopy pusmky: BiK, LyKPOBUIA
niabet, apTepianbHa rinepTensia, gucninigemis — Takox
BMI1BAtOTb Ha PO3BUTOK KapZioBaCKyNSPHUX MO Y XBOPUX
Ha XIN3. Tak, npu MM napanpoteiH, Lo CUHTE3yETbCS MyX-
TIMHHAMM KITITUHAMM, MOXe HaKonu4yBaTUCs B MioKapgi, eH-
[oTenii CyAnH, CNPUYMHAYM NOPYLLEHHS iXHIX doyHKL [10].

MporpecuBHe MiABWLLEHHS IMOBIPHOCTI AOCATHEHHS
pemicii JTX 3miHuno cokyc gocnimkeHb 3i 36inbLIEHHs iH-
TeHcudiKkaLlii NikyBaHHS 41151 TOBHOI epagvKkaLlii nyXnHHOro
3aXBOPIOBAHHSI HA KOMMIEKCHE OLHIOBaHHS, BPaXOBYO4M
PO3BUTOK BiATEPMIHOBAHMX HECTIPUSTIIMBIX NogjA. B ocTaH-
HiX AOCMIgXeHHsX nokasaHo: NikyBaHHs J1X ximietepanieto
3 abo 6e3 npomeHeBoi Tepanii BUCOKOE(EKTUBHE, CNpNYK-
HSE BIZHOCHO HU3bKWI PU3MK CMEPTi BHACMIZOK NiMdomMu
MOPIBHSIHO 3 IHLLMMK MPUYMHAMK, 0OCOBNMMBO 3 TOKCUYHUMM
JismMu nikyBaHHS, Lo npusHauunv [11]. KapaiosackynsipHi
3aXBOPHOBAHHS — OfHA 3 NPUYMH CMEPTHOCTI MICTS BTOPUHHWX
NyXIUH y NaLienTiB nicns nikysaHHs J1X [12].

XBopi Ha XJM3 matoTb NiABALLEHWIA PUSMK iLLIEMIYHOT
xBopobu cepus. Lle nos’sasaHo i 3 kapgioBackynspHumMu
(hakTopamu puanky, i 3 kKapgioBacKynspHOK TOKCUYHICTIO
nikis, O MoegHaHa 3 Npo3ananbHUM i MPOTPOMBOTUYHIM
CTaHOM Ha (hOHi OHKOIIOMYHOTO 3aXBOpLOBaHHS [13].

Pesynbrati gocnimkeHb Nokasanu NigBULLEHWA pU3NK
rOCTPOro KOPOHAPHOTO CUHAPOMY, KPOBOTEY, KapaianbHoi
Ta HekapgianbHoi cMepTi B maujenTis i3 X/1M3, ocobnueo
npoTaroM 1 poky micns BCTaHoBReHHs AiarHosy [14]. Jo
(haKTOpIB PU3NKY FOCTPOrO KOPOHAPHOMO CUHOPOMY Hane-
aTb MPUCKOPEHHSI PO3BUTKY aTepOCKNepo3y KOPOHapHNX
apTepin (CNpudrHeHe Aieto NikiB, IO 3aCTOCOBYIOTH Nif Yac
nikyaHHs XJM3: GneomiumHy, BIHKPUCTHHY, BIHONAcTUHY)
Ta TpoM603 KOPOHAPHUX apTepil (BUKMMKaHWIA ankinytoummm
(umennaTuH, umknodgocdamig), iMyHOMOAYNOBaNbHUMM
(Tanigomip, neHanigomia) 3aco6amu, MOHOKMOHAMNbHUMU
aHTuTinamu go CD20 ToLwo).

Mip vac nikyBanHs XJM3 npusHavatoTh XiMieTepanito Ta
NpOMEHeBY Tepanito, LLI0 MOXYTb NPU3BOAUTY 10 BUHUKHEHHS]
kapaioBackynsipHux 3axBoproBaHb [15]. lMpomeHesa Tepanis
niaBULLYE PU3KK iLlemivHoT XxBopobu cepusi, Bag cepust, CH
i nepukapaunty. CepLe BBaXatOTb pafioHyTIIMBUM KOPraHoM
pu3nKy» Ans npomeHeBsol Tepanii. [lo3a BUNPOMiHIOBaHHSA
mae ByTu LWOHaNMEHLLO, OCKiNbkK «6e3neyHoi» [03u
Hemae [16].

Yumano nikis MOXyTb iHAYKYBaTU KapBiOTOKCUYHICTb
y pasi kOMBIHOBAHOrO 3aCTOCYBaHHS, 0COONMBO KON €
komopbigHa natonoris Ta caktopu puauky. 3rigHo 3 ACC
(American College of Cardiology) Ta AHA (American Heart
Association), nauieHTiB, ik OTPUMYHOTb XiMi€TEpanito, MOXHa
BM3Ha4aTm sk oci6 i3 CH rpynu A [17].

Y navujeHTiB micns ximietepanii Moxe npuUckoptoBaTMCA
po3BuTOK atepockreposy [18]. Bigomo, o natodisionoria
aTepockneposy BKMYae 6arato YMHHMKIB, SK-OT €HAO0-
TenianbHa AUCAYHKLIS Ta XPOHIYHE 3ananeHHs apTepii.
[HCYNiHOPE3NCTEHTHICTb, FiNEpPIHCYMIHEMIS, MiABULLEHHS
BiNbHUX XMPHUX KUCIOT BBAXatOTb iHiLjianbHUMKN MeXaHis-
Mamu eHgoTenianbHoi AUCHYHKLIT, WO NporpecyoTb A0
aTepocKneposy W NOripLUYIOTLCS, KOMW € TaKi YMHHUKK, SK
avcninigemisi, TIOTHHOKYPIHHS, LyKPOBWIA iabeT, apTepiank-
Ha rinepteHais [19].

OucdyHkuis miokapga 1 cepueBa HegocTaTHICTb, Lo
MOB’A3Y10Tb i3 KAPAIOTOKCUYHICTIO, — HACKNaAHiLLi ycknap-
HEHHS! NPOTUMYXIMHHOTO NiKyBaHHS, OCKIrNbKIA MOXYTb MiABu-
LWMTI cMepTHiCTb [20]. BTiM, YuMano npoTunyXiuHHKX MikiB
MOXYTb ByTV NPUYMHOIO TPAH3NTOPHUX NOPYLLEHb QYHKLT
cepust 6e3 BigaaneHnx Hacniakis.

KniHiyHi 03Hakn kapgioBackynsipHOi TOKCMYHOCTI
3anexatb Bif Yacy nicns OTPUMaHHs CneumgiyHoro niky-
BaHHs OHKOremMaTonoriyHoi Heonnagaii. FoCTpi NposiBy kapaio-
TOKCMYHOCTI BUHUKaOTb YNpomoBX 48 roguH i BKMoYaTb
apTepiarnbHy riNOTeH3ito, 3MiH1 cermeHTa ST, NOAOBXEHHS
QT, aputmii, 6nokagm, TpaH3NTOPHY ANCHYHKLIIO NiBOMO
LUyHOYKa 3 BIAHOCHO CMPUATAMBIM NPOrHo3oM. [igrocTpi
NpOsIBY KapAiOBACKYNAPHOT TOKCUYHOCTI BUHWKAIOTb Y Nepiof,
Bif KiNbKOX TVXKHIB A0 KinbKOX MicsiLYB nicnst xiMmieTepanii, Hail-
yacTille XapaKTepu3ytoTbCs MionNepuKapaUTOM BHACMIAOK
YpaXeHHs MiokapaiounTiB; cMepTHICTb gocsrae 60 % [21].

XpoHiuHi abo ni3Hi NposiBK KapaioBacKyNSPHOI TOKCUY-
HOCTI BWHMKaIOTb Yepes3 Micaui W poku nicns ximietepanii
BHacninok ibposy MiouuTis. Ix BUSBNAIOTL Sk CyBKMiHiuHY
BVUCYHKLIO LINYHOYKIB A0 AunaTawiiHoi abo pecTpukTuB-
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Hoi kapaiomionarii 3 nepeBaHTaXeHHsIM 060X LLIMYHOUKIB Ta
BWHUKHEHHSIM XPOHiYHOI cepLeBoi HegocTatHocTi (XCH),
panToBOi KOPOHAPHOI cMepTi [22].

IcTOpWYHO KapAianbHy TOKCUYHICTb BU3HAYAK0Tb SK 3HU-
XeHHs dopakLii Bukugy nisoro wnyHouka (PB L) Ginblue
Hixk Ha 10 % fo piBHS, o mMeHwni 3a 50 % [23]. Misniwe
ekcnepT AMepUKaHCHKOro TOBapUCTBa exokapgiorpadii Ta
€Bponeiicbkoi acoliaLii kapaioBackynspHUX AOCHIDKEHb
BW3HAYMNW KapaianbHy TOKCUYHICTb K 3HKeHHs B JILU
GinbLue Hix Ha 10 % Ao piBHS, WO HkYniA 3a 53 % [24].

MopylueHHa cepLeBO-CYAUHHOT cucTemMun y pasi
NpuU3HaYeHHs NMPOTUMYXIMHHUX MiKapCbKUX npenaparis
(aHTpauuKniHK, ankinytodi 3acobu, iHribiTopn npoteacom
TOLLO) MOXYTb OyTV 0BMeXyBanbHUMKM hakTopamu nig vac
nikyBaHHs XJM3.

AHTPaLMKNIHW HanexaTb A0 XiMiETepaneBTUYHNX aHTK-
MITOTUYHWX @HTUBIOTIKIB. BoHM 36inbLuytoTb 6e3peLmnanBHy
BVXMBAHICTb navieHTis i3 XI1M3, i Tomy iX 3acTocoBytOTh
GinbLwocTi cxem moniximieTepanii. Ha xanb, 3aCTocyBaHHs!
LMX npenapariB Cnpu4uHSE KapaioTOKCUYHICTb, WO € dhak-
TOPOM BUHUKHEHHS KapgioBaCKyMAPHNX MOAiN, SKi MOXyTb
3MeHLLyBaTK BkMBaHiCTb xBopux Ha XJIM3. Mop’'s3aHa
3 aHTpauukniHamu KapgianbHa AucyHKUis Moxe ByTw
aCMMNTOMHOK ab0 3 KMHIYHUMK NPOSiBaMM, BKITOYAE HOBI
KapAioBacKynspHi CUMNTOMU Ta NOPYLIEHHS CepLeBoi
yHKuUii nig Yac Bisyanisauii cepust (npy BusHadeHHi OB J1LL i
rnobanbHoi No3noBXHLOT cUcTONIYHOT AedhopmaLlii Miokapaa
(GLS)) ifabo HOBI NigBULLEHHS KapaianbHNX MapkepiB [25].

®yHKLUjto cepLs peKOMeH[0BaHO OLiHIOBATW Mig vac
exokapgiorpadii (Exo-KI") 3 BusHaueHHam OB JIL i GLS go
niKyBaHHS aHTpauuKniHamm (knac pekomeHaaLin |, pieHb
[AokasoBocTi B) [26], a Takox Yepes 12 micauis nicns nikysak-
Hs (Krac pexomeHaaui |, piseHb gokasoBocTi B) [27]. MNauieH-
Tam i3 BUCOKWM PU3NKOM PeKOMEHAYI0Tb BUKOHYBaTH Exo-KI
KOXHi 2 KypCy MPOTUMYXIMHHOTO iKyBaHHS, @ TaKOX Yepes 3
micsiui nicns HUX (knac pekomeHpaLlii |, piBeHb Joka30BoCTi
C) [28]. fopaTkoBa Exo-KI" moxe 6yTn npusHadeHa, konm
JOCSTHYTO KyMyNSiTUBHOT [031U AokcopybiumHy 250 mr/m?
abo ekBiBaneHTHOI [03N ANS iHWWX aHTpauuknixia (100
Mr gokcopybiumHy Bignosigae 125 mr enipy6iuuty, 167 mr
AayHopy0iumHy, 20 Mr igapybiuuHy), nauieHTam i3 HU3bKM
(knac pekomeHpauii |1b, piseHb gokasosocTi C) i noMipHUM
(knac pexomeHpaLii lla, piseHb gokasosocTi C) puankom [29].

AHTpaUWKNiH-iHOYKOBaHA KaphiOTOKCUYHICTb [0303a-
nexHa [30]. Bue4uunun edbekT BUCOKMX [03 aHTPaLWMKIIHIB Ha
BUHUKHEHHS1 XCH. Y fopocnux nauieHTiB i3 OHKOMOMYHUMM
3aXBOPIOBAHHSIMU BUSIBUNYM €KCMOHEHLiHe 36inbLIeHHS
Bunazkis XCH npu nepesuLieHHi fon 450-550 mr/m? [31].
HacTynHi gocnimkeHHs nokasanu: kymynsatusHi aoaun 250-300
Mr/M? NOB’s13aHi 3 MEHLLIM PU3MKOM KapgioBaCcKynsipHUX MO,
X0va € iHaMBigyanbHa BapiabenbHICTb 3a YyTNMBICTIO B NaLli-
€HTIB pi3HUX rpyn. HagiTb MeHLi 3a 45 Mr/m? fo3un B Leskux
nauieHTiB MOXyTb ByTU NPUYMHOK KapdianbHux edekTis
Yepes 5 pokiB Nicns 3aCTOCyBaHHS aHTpaLWKNiHiB. Taka Ba-
piabenbHICTb 40303aneXHOI BinnoBiai 06rpyHTOBYE BUCHOBOK
Mpo Te, LLO HEMAE NOBHICTHO Be3neyHoI 403W aHTPaLMKITIHIB.
Tomy iMnnemeHTaLlis NepcoHaniaoBaHoro NPoginakTuiHoro
nikyBaHHA Mae nepenbdayaty ctpatudikallio nauieHTiB 3a-
NEXHO B PU3UKY aHTPaLMKITIH-iHOYKOBaHOI TOKCMYHOCTI [30].

Yacrora Bunagkis XCH nig yac nikysanHs enipyBiumHom
cTaHoBNTb 0,7 % Nicns JOCATHEHHS KyMYNSTUBHOI f03n 660
mr/m? [32]. MopiBHsHO 3 enipyGiLMHOM NpU3HAYEHHs JOKCO-
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py6iLmHy B 34 % cynpoBogkyeTbcst CH nicns focsrHeHHs
KyMynsiTuBHoi fjo3u 450 mr/m2, y 18 % — nicnst LOCArHEHHs
kymynstueHoi go3u 700 mr/m% XCH 3a3Buvail BUHWKaE
BrpogoBx 9-12 AHiB micns ximietepanii 3 nikom y nepioa
1-3 micaui nicns ocTaHHBOI 403K, X04a B AEAKUX BUNaAKaxX
MOXe BWHUKaTK i nicns 20 pokis [5].

[ns nikysanHs XIM3 Wwypoko 3aCTOCOBYHOTH iHriGiTopy
TUpo3uHKiHa3u BpyToHa (Bruton tyrosine kinase, BTK). Moka-
3aHHS [0 iX MPU3HAYEHHS 3 KOXHIM POKOM PO3LLIMPIOKOTHCS.
|BpyTUHID, NepLunin y Knaci HE3BOPOTHMIA OparbHWiA iHribiTop
BTK, mae noseneHy BuUCOKy edekTuBHicTb y pasi XJ1J1 Ta
iHLWMX B-KMITWHHUX Heonnasii, BKNKYaoun NiMgomy 30HM
MaHTii, MakpornobyniHemito BanbaeHctpema, nimdomy map-
riHanbHoi 30HM [33]. Lli 3axBoptoBaHHS 3a3BK4ali BUHMKAOTb
Y NaLieHTIB NoXmmnoro Biky, TOGTO KONM BHACTIZLOK HAsIBHOCTI
kOMOPBIgHMX CTaHIB NiABMLLYETLCS PU3NK KapHiOTOKCUYHO-
cTi. MpuaHayeHHs iBpyTUHIBY acouitoeTbCS 3 reMopariyHnm
piate3oM, iHdeKLiamu, 3BinbLIEHHAM PrU3nKy apTepianbHoT
rineptensii, ibpunsuii nepeacepab, CH [34]. BHacnigok
BMCOKOTO PU3MKY KPOBOTE iIBpYTUHIG HEOBXiAHO TMMYacoBO
CKacoByBaTK NavieHTaM, ki OTPUMYIOTb NOABIAHY aHTUTPOM-
founTapHy Tepanito, a Takox 3a 3—7 [HIB [0 iHBA3WBHUX
BTPyYaHb [33]. I6pyTHHIO MOXe ByTh NPUYMHOIO LLMYHOYKOBOT
apuTMii 6e3 nponoHrauii intepeany QT [35].

AkanabpyTuHi6 — inribitop BTK apyroi reHepadii 3
6inbLUOK CenekTUBHICTHO. AkanabpyTuHiO xapakTepusyeTbes
nogibHoto o ibpyTUHIOY BIKMBaHICTIO 6€3 NporpecyBaHHs
MpY 3MEHLLEHHi 4acTOTU BUHWKHEHHS CUMMTOMAaTUYHNX
kapaioBackynspHUX NoAin y nauieHTiB, sKi BXe OTpuUMy-
Banv nikyBaHHs 3 npueogy XMI1 [36]. Brim, 3a yactoToto
BUHUKHEHHSI CUMMTOMaTUYHOI chibpunsauii nepeacepap, WO
notpebyBana HeBiAKkNagHoOi 4ONOMOrK, akanabpyTuHib mas
3icTaBHy 3 ibpyTuHiGom ecpekTrBHICTb [37].

Y pasi npusHadeHHs iHribitopa BTK pekomeHnoBaHe
BUMIPIOBaHHS apTepianbHOro TUCKY Ha KOKHOMY KIiHIYHOMY
Bi3UTi (knac pekomeHpaLii 1, piseHb gokasosocTi B) [34],
CKPUHIHT Ha (hibpunsuiio nepeacepab LUMNSXOM BUKOHAHHS
EKI™ abo go6oBoro mMoHiTopuHry EKI™ nig yac koxHoro kni-
HIYHOrO Bi3UTY (KNac pekoMeHaaLin 1, piBeHb AOKa30BOCTi
C)[38].

Exo-KI" pekomeHaoBaHa naLlieHTaMm BUCOKOTO PU3NKY
nepeq npusHayeHHaM iHribiTtopa BTK (knac pekomeHaaLin
1, piBeHb 1oka30BocTi C), a Takox yCiM XBOPUM Y pasi BUHMK-
HeHHs chibpunALii nepeacepab Ha TN NikyBaHHS iHrGITOpom
BTK (knac pekomeHnpauin 1, piseHb gokasosocri C) [39].

Mig yac nikysaHHs MM npuaHavatoTb koMbiHOBaHY Te-
panito fikamu Pi3HUX rpyn, Lo MOXYTb CIPUYUHATY CKMagHi
kapaiosackynsipHi nogii [40]. IHriGiTopu npoteacom MoxyTb
6yTV npr4mMHOLO apTepianbHoi rineptenaii, CH [41], roctporo
KOpOHapHOro cHAPOMY [42], apuTMil, NereHeBoi rinepTeHaii
[43], BeHo3HMX TpOMOBOembonil [44]. CH npu MM moxe 6yTun
maHicbecTaujieto aminoinoay cepus abo nobivHMM echekTom
iHriGiTopiB NpoTeacom, 3okpema kapdinaomiby. Tak, nikysaH-
Ha kapdinsomioom y 23,0 % nauieHTiB CynpoBOmKYETHCA
AMCYHKLIEIO NMIBOTO LWNYHOYKa, Y 7,2 % — ynepLue ajarHoc-
ToBaHoto CH [45].

MexaHi3M KapAioTOKCUYHOCTI iHribiTopiB npoTeacom
MOB’A3y10Tb 3 OKCMAATUBHUM CTPECOM MIOLMTIB Ta eHAOTe-
nianbHoto AncdyHKLiero [46]. Cxema MOHITOPUHTY NaLieHTiB,
SKi OTPUMYIOTb NiKyBaHHS iHriBiTopoM npoTeacom, nepeada-
Yae BI3UTN KOXHI 3—6 MicsiLliB Ta BkoHaHHs EKT, Bu3HaYeHHs
KOHLIeHTpaLlii HATpiltypeTUYHUX NENTUAIB | TPOMOHIHIB Y Nnas-
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Mi [42]. Mavuientn 3 MM MatoTb NigBULLEHNI PU3NK TPOMBO3iB
BHACMIZOK (haKTopiB, L0 NOB'A3aHi 3 MIENOMO0, a TaKoX Y
3B'A13Ky 3 KOMOIHOBaHUM 3aCTOCYBaHHSIM iHriBiTOpiB NpoTe-
acom Ta iMyHoMoaynoBanbHuX TikiB [47]. Y pocnimkeHHi
ASPIRE naujieHTu, siki OTpMyBanu nikyBaHHs kombiHaLieto
kapdin3omidy, neHanigomiay Ta fekcameTtasoHy, manm 6inb-
LUWIA PU3MK BEHO3HVX TPOMOOEMBONIN NOPIBHSHO 3 XBOPUMMU,
KOTpi NpuiimManu Tinbku NeHanigomig i gekcametasoH [48].
IHriGiTopu npoteacom GopTe3omib i kapdinaomid, Lo ix
yCniLLHO 3acToCoBYHOTb Y NikyBaHHi MM, MoxyTb 6yTn npu-
YnHOO AnchyHKLIT Miokapaa. MpoTeacomu BignoBiaaoTb 3a
[JerpaaaLito NpoTeiHiB i3 NOPYLLIEHOK CTPYKTYPOIO Ta MatoTb
BaXVBY NiATPUMYBanbHY (YHKLtO B kapgiomioumTi. Bunap-
kn CH nicns 3actocyBaHHs1 6opte3omiby HevacTi (10 4 %)
MOPIBHSIHO 3 Kapdhin3oMiboM, xo4a yacToTa ix 36inbLLYETHCS
y pasi npu3Ha4eHHs B KOMBiHaLi 3 rirokokopTukoigamm [49].

Bucoki go3u ankinytouux npenaparis, sK-0T igocdamiay
Ta unknodocdamigy, MoXyTb CPUYMHSATY rigponepukapa,
TamnoHagy, CH ta apuTmii, LLO MOXyTb CTAHOBWTY 3arpo3y
XUTTIO. [pU3HaYeHHs ankanoiis iHKOM CynpPOBOMKYETbCS
BUHVIKHEHHSAM TSHXKUX apuTmii [50].

OTxe, ineHTudikaLlis NaLieHTIB i3 NiABULLEHM PU3NKOM
KaphioTOKCUYHOCTI nepeabavac OLiHIOBaHHS KapioBacKy-
NAPHWX (DaKTOPIB PU3NKY, BUSIBNIEHHS 3aXBOPIOBaHb CEPLIS,
BpaxyBaHHS MoNepeaHLOro MPOTUMYXIMHHOIO JTiKyBaHHS.
OOmexeHa KinbKiCTb JOCTiMKeHb BKa3ye Ha 3aranbHui
PU3NK ANSt Pi3HOMAHITHAX KOrOPT XBOPKX Ha OHKOMOTiYHi
3axBoptoBaHHs [51].

CrpatudikaLyis pusnky KapLioTOKCUYHOCTI Aomnomarae
MPU3HAYUTI ONTUMASbHE NEPCOHaNi30BaHe NPOTUNYXIMHHE
NiKyBaHHS, NiABULLYIOYM MO0 eqOEKTUBHICTL i MOMINLLYHOYM
BWXMBAHICTb. BU3HaYeHHs pu3uky — CknaaHe 3aBaaHHs, Lo
nepenbayae OLiHIOBAHHA TpaaMLiHNX (aKTOpiB PU3NKY
KkapaioBaCKyNApHWX MO, yXe HasiBHWX KapLioBaCKyNspHUX
3aXBOPIOBaHb, BIAY OHKOMOTYHOTO 3aXBOPIOBAHHS i MPOTH-
MyXMWHHOTO NiKyBaHHS. [ins nauieHTiB 3 OHKOMOrYHOK na-
TONOriEr PO3PO6NEHO IHCTPYMEHTM CTpaTudikaLlii 3anexHo
Bif} HU3bKOTO, MOMIPHOTO, BUCOKOTO Ta [1y>Ke B1COKOTO PU3MKY
BUHUKHEHHS KapaiOBaCKyNsAPHUX YCKNaaHeHb [26].

OnTManbHWiA Yac Ans BU3HaqeHHs cTparerii 3anobira-
HS KapaioBacKynspHAM MoAisM — nepiog Bif BCTAHOBIEHHS
JAiarHo3y o noyaTky NpoTUMyXMHHOrO NikyBaHHS [52]. baso-
Be OLYiHI0BaHHS KapaioBacKynspHWUX (akTopiB pusnky nepes-
6ayae aHani3 yxe HasiBHUX 3aXBOPIOBaHb CEPLIEBO-CYANHHOT
cnctemn (XCH, acumnToMHa AnCAyHKLUis IBOTO LUMYHOYKa,
ilwemiyHa xBopoba cepus, rinepTeH3nBHa xBopoba cepus
3 rinepTpodieto NiBOro LUMyHOYKa, kapaiomionartisi, CyTTeEBi
KapaianbHi apuTMii TOLLO), NonepenHbOro KapAioTOKCUYHOTO
nikyBaHHs [53], agemorpadbiuHux hakTopie pusnky (Bik noHaz,
65 pokiB AN aHTpaLMKITiHIB, apTepiasbHa rinepTeH3is, Lykpo-
BWI fiabeT, rinepxonecTepuHemist), YUHHUKIB CTUMIO KUTTS
(THOTIOHOKYPIHHS, 3MOBXMBAHHS arkoronem, OXUpIHHS, rino-
AvHamist). o HecnpuaTnuBKX hakTopiB NPOrHO3Y Harnexarb
meTabonivHi po3naau, WO BYHWKAKOTb MiCns cneumgiyHoro
NiKyBaHHS OHKOMOMYHIX 3aXBOPIOBAHb, SK-0T NerkeMil [54].

TpanuuiiHi hakTopn pu3nKy KapaioBacKynspHUX
3axBoptoBaHb 3a Wwkanamu SCORE2 i SCORE2-OP peko-
MEHAYI0Tb OLIIHIOBATY B NALIIEHTIB 3 OHKOIOMYHUMI 3aXBOPIO-
BaHHsIMM Bikom noHag, 40 pokiB (knac pekomenaaLii |, piseHb
[oka30BocCTi B) [55]. AKLo Ha Yac BCTAHOBMEHHS diarHosy
XNN3 BusBNeHo kapaioBackynspHy AMCHYHKLiI, 411K OLyi-
HIOBaHHS pU3VKy Moxe OyTi pekoMeHOoBaHe feTanbHille

JOCTiMKEHHS CEPLIEBO-CYANHHOI cMCTEMY, LU0 Nepenbayae
Exo-KI, marHiTHo-pe3oHaHCcHy Tomorpadito, KOpoHapHy
KoM 'toTepHY TomMorpadito.

Bw6ip kapgionorivnux Tecti (EKT, iomapkepw, meToam
Bisyanisaulii) Mae 6yTv iHaVBiyani3oBaH1M, 06rpyHTOBaHNM
KapZioBacKyNspHAM PU3WUKOM i NnaHOBaHUM MpOTUMYX-
NUHHUM nikyBaHHAM. OBMexeHa KinbKicTb AocnimkeHb
NpUCBSIYEHa NOLLYKY LUKan haKkTopiB prU3uKy A71si OHKOMO-
riYHMX XBOpUX [56]. KogHa 3 Ly LuKkan gakTopiB pusmky He
nokasana BanigHiCTb y NPOCMEKTUBHUX AOCTIKEHHSIX, TOMY
Ha iHOMBIgyanbHOMY PIBHI HA NEPLUIOMY NMaHi 3anuwaeTses
KnNiHiYHe OLjiHIOBaHHS PU3KKY, LLO Nepeabayae 36ip aHamMHesy
naujeHTa Ta AoCnifXeHHs: OYHKLIOHANbHOMO CTaHy cepLs.
Puank po3suTKy kapaioackynsipHuUX nogii nicns ximietepa-
nii 36inbLUyoTL OKpeMi hakTopy, LLO BKMHOYAKTb i CTYMiHb
eKcnoaunuii npenapary (BBeLEHHs BENMKOi 4031 abo BENMKOT
KyMynsiTMBHOI 103m) [29].

Ha nigcrasi aHaniay MeauyHoi fokymeHTauii 1273 naien-
TiB i3 12 €BPONENCHKUX LIEHTPIB BU3HAYMIIN DAKTOPU PU3NKY
PO3BUTKY aHTpaLMKIiH-iHaYKOBaHOI kapaiomionarii: 3aranbHy
[03y aHTPaLMKITIHY, BKMHOYEHHS BIHKPUCTUHY Ta GneomiumuHy
B CXeMW NiKyBaHHsI, NPOMEHEBY Tepanito B aHaMHesi. ApTe-
piarbHa rinepTeH3ia — hakTop puanKy KapgioBacKynspHUX
nogin nicns 3acTocyBaHHSA aHTPaUMKNiHIB [57]. MaLieHTy Bikom
noHag 60 pokiB MatoTb yHETBEPO BULLMIA PU3nK po3BuTKy XCH
MOPIBHSHO 3 XBOPUMY BIKOM 39 POKIB | MEHLLE.

Y 3B’A3ky 3 [OCUTb YaCTUM BUHWUKHEHHSM KapmioBa-
CKynApHUX nogii micns nikyBanHa XIM3, npuHUMNoBuM €
BUSIBIIEHHS| MPOTHOCTUYHMX (DAKTOPIB PO3BUTKY KIIHIYHUX
NPOSiBIB NOPYLUEHHS (DYHKL|ii CepLieBO-CYANHHOI CUCTEMM.
MOHITOpUHT Mae 6yTu BUCOKOYYTNIMBUM, CrieundivyHNM,
HeiHBa3WBHUM | 4OCTYNHUM [58].

Exo-KI' — meTog Bubopy ans BepudikaLii Miokapgi-
arnbHoOi AMCYHKLT 40, BIPOZOBX i NiCMS NPOTUNYXIMHHOMO
nikyBaHHs (knac pekomeHpauin |, piseHb gokasosocTi C)
[59]. MavieHTam i3 nonepegHLO BCTAHOBIEHUM KapdioBa-
CKynspHUM 3axBoproBaHHaM Exo-KI™ pekomenaoBaHa nepeg,
NPOMEHEBOI0 Tepanieto Ha AinsHKy cepus (knac pekomeH-
pauin lla, piBeHb fokasosocTi C). Exo-KI™ BUKOHYIOTb Y BCiX
BMNagKax BUHVKHEHHS HOBUX KapianbHWX CUMMTOMIB Mif
yac nikyBaHHs KapaioTOKCUYHUMU Nikamu.

[ucdyHkuito Miokapaa, NoB's3aHy 3 NpOTUMYXIMHHAM
niKyBaHHSIM, BU3Ha4aloTb y pasi 3HkeHHs OB JILL Binblue
Hix Ha 10 % abo npu NepeTMHi HKHBOI MEXi HOpMaIbHIUX
3HayeHb [60]. Lli smiHv ninTBEpmKyi0Tb NOBTOPHAM LOCHI-
IPKEHHAM CepLs Yepes 2—3 TVKHI micns noyaTky ximietepanii.

[ns ctpatudikaLii puanky 40 NPOTUMYXIIMHHOMO NiKyBaH-
HS 3@ AOMOMOTOK TpaHcTopakanbHoi Exo-KI™ Bu3HavakTh
KifbKICHI NOKa3HWKM (OYHKLiT NpaBoro i MiBOro LLIYHOYKIB,
Aunaravilo kamep cepus, rineptpodiio NiBoro LLNyHouKa,
MOPYLUEHHS NIOKarnbHOI CKOPOTAMBOI GOyHKLT, AiacToniuHy
(YHKLUitO, TUCK Y NereHeBiit apTepii, HasBHICTb Bagu cepLs,
piavHu B nepukapai [61]. Tpusumiphin Exo-KI HapatoTb ne-
peBary nig Yac oujiHioaHHs ®B JILL i 06'emy kamep cepus
(knac pekomeHpauin |, piBeHb gokasosocTi B) [62]. Akwo
meTog He aocTynHui, ®B ML ouiHtotoTs MeTogom CimncoHa
npu ABOBMMIPHOMY 306paxeHHi [63].

[lo KapaioTOKCUYHOTO NiKyBaHHs ANs cTpaTudikavii pu-
31Ky KapaiOTOKCUYHOCTI BCIM NaLlieHTaMm nig Yac TpaHcTopa-
kanbHoi Exo-KI" pekomeHpoBaHe BusHaveHHs $B 1L, GLS
[64]. 3HmkeHHs B LU meHLwue Hix 50 % — dakTop pumnky
kapaioTOKCMYHOCT Ans GaraTbox BWAIB NPOTUMYXIMHHOTO
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nikyBaHHs1, 0cOBNMBO aHTpaLyKNiHiB [26]. BTim, HopmanbHa
®B JIl He BuKnIOYa€e KapAiOTOKCUYHICTb, TOMY ANS BUSIB-
NeHHs paHHBOI CUCTONIYHOT AMCYHKLIT 3acTocoBytoTb GLS,
30Kpema B MaLieHTIB i3 MOMIPHUM i BUCOKVM pU3NKoM [65].
GLS pekomeHAaytTb OLHIOBATW B CEPINHNX JOCTIMKEHHSX
yepe3 BapiabenbHICTb BUMIPIOBAHHSI.

3HwkeHHs GLS Ha 15 % — npeamkTop 3HWKeHHs OB
JIW (knac pekomeHpaauint |, piseHb gokasosocTi C) [66,67]. Y
GinbLuocTi gocnimkeHb AechopmaLis Miokapaa 3miHioBanacs
nepeq aHkeHHaM OB JLL, i uj 3MiHK cnocTepirany npoTaroM
NPOTUNYXIMHHOTO NikyBaHHS [68,69]. BigHocHe 3HuKeHHs
GLS BBaxatoTb MapKepoM paHHbLOi CyOKIiHIYHOT AnCdyHKLT
niBOro LWnyHouka [70] # acMMNTOMHOI KapaioTOKCUYHOCTi [71].
InoBanbHuid LMPKYNSAPHWA CTPEiH MOXe ineHTUIKyBaTH
nauieHTiB i3 PM3MKOM Kap4ioTOKCUMYHOCTI, ane BHacnigokK
cnabLuyx NPOrHOCTUYHMX BMACTUBOCTEN MOTO HE PEKOMEH-
[YI0Tb OLiHIOBATW B PYTUHHIN NpakTuLi [72)].

IHwa exokapgiorpadiyHa MeToAMKa — KOHTpacTHa
Exo-KT, wo nokasaHa naujieHtam i3 cy6onTumanbHUMm
3HayeHHsaMM nig vac Exo-KI™ ans nokpalueHHs Bisyanisadii
Mexi eHgokapaa nisoro winyHouka. Ctpec-Exo-KIm moxe byt
KOPUCHOI [7151 BUSIBNIEHHS MALEHTIB i3 BUCOKUM PU3MKOM
iLwemiyHoT xBopobu cepugs [25].

[o HeponikiB Exo-KI” HanexaTb CknagHiCTb BigTBOPEHHS
pesyneTaTiB Mig Yac NOBTOPHUX AOCIMKEHb, 3aNEXHICTb
Bin sIKOCTi 300paxeHHs Ta gocsigy nikapst [73]. HeobxiaHo
BPaXoByBaTH, L0 BHYTPILIHLOBEHHI iHCby3ii Benukumm 06 'e-
Mamw, BTpaTV pigvH1 BHacnigok 6nosoty abo diapei, 3viHun
apTepiarnbHoro THCKY Ta YaCTOTU CEPLIEBMX CKOPO4EHb MOXYTb
BnnmBaTu Ha 06’emn kamep cepus, ©B JLL, GLS.

MarHiTHo-pe3oHaHcHy Tomorpadito (MPT) pekomeHay-
10Tb NaLlieHTaMm i3 HeooCTaTHIM YNbTPa3BYKOBMM BikHOM, abo
konn Exo-KI™ He pocTynHa (knac pekomeHaauint lla, piseHb
nokasosocTi C) [74]. MPT mae nepeBary nopiBHsHO 3 Exo-
KI. Hacamnepes, Le KOpEeKTHILUMIA aHani3 yHKuji niBoro
LUNYHOUKA, WO HE 3anexuTb Bif SKOCTi YNbTpPa3ByKOBOIO
BiKHa Ta reOMeTPIT LWyHOUKIB. Pe3ynbTaty, Lo 0fepxyioTb,
KpaLLe BiATBOPOKTLCS NOPIBHAHO 3 A4BOBUMIPHO EX0-KT.
MPT mOXHa 3aCTOCOBYBaTW ANS BUSBMNEHHS NPUYMHIA AUC-
pyHKUji NIBOTO LWNYHOYKA, OLHIOBAHHSA (OyHKLi NiBOro Ta
MpaBoro LUnyHoukiB [75]. Lien meTon gonomarae Takox nig
yac OLiHIOBaHHSA Nepukapaa, BU3HAYEHHS Macy Miokapaa,
1oro cpibpo3y, Moxe MaTu NPOrHOCTUYHI BMAaCTMBOCTI B KOH-
TEKCTi NOpYLUEHHS YHKLT NiBOro LwnyHouka. Komm'ioTepHy
Tomorpacpito Ta MPT MOxHa npuaHayaTti ans BUSBMEHHS
Ccy6KiHiYHOrO aTepocknepo3y kopoHapHUX apTepint [76].

Enektpokapgiorpacis (EKIN) — goctynHuii meToa, Lo
[ae Baxnuey iHhopmaLito Npo HasiBHICTb CepLEBO-CYAUH-
Horo 3axeoptoBakHs. EKI™ 3acTocoBytoTb nepes noyatkom
MPOTUMYXIIMHHOTO NiKyBaHHS (Knac pekomMeHaaLiii |, pieHb
nokasoocTi C), 0cobnuBo nig Yac NpuiiMaHHs nikis, WO
noaoBxytoTh iHTepaan QT (akanabpyTuHiO, aHTUapUTMIKK,
QHTUBIOTVKW, aHTUAENPECAHTY, AHTUEMETUKM, AHTUTICTAMIHH
KK, @HTUMCUXOTWKK, NETNBOBI AiypeTuku, onioign) [77].

MMicns cneuumdivHOro nikyBaHHs Heonnasii, 3okpema
XNN3, y 11-29 % nauieHTiB BUHWKAKOTb apuTMii, Hallvac-
Tilwe — cuHycoBa Taxikapgis [78]. Bigomo, Wwo ximieTepanis
(0cobnmMBO aHTpaLWKRiHK) MOXe ByTV MPUUMHOKO 3MEHLLIEHHS
BonbTaxy QRS, amitm iHTepBany ST i 3y6us T, NOROBXEHHS
inTepsany QT. MogosxeHHs iHTepsany QT acoujtoeTbes 3i
30iNbLUIEHHAM PU3VIKY BUHVKHEHHS! LLITYHOYKOBOI TaxiapuTMmii.
LLUnyHOYKOBI @puTMii He € YacTUMKM NodiAMM i Yac NpoTu-
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NYXIMHHOTO NiKyBaHHS, ane puauk iX BUHWKHEHHS 3BinbLuy-
€TbCA, FKLWO € komopbigHa kapaioBackynsipHa naTonoris
[79]. 16pyTMHI6 — 0AWH i3 Cy4acHUX TapreTHWUX Npenaparis,
LLO LUIMPOKO 3acToCOBYHOTL Ans nikyBaHHs XJM3. O3Hakm
avnaradii nisoro nepegcepas Ha EKI oo npusHadeHHs
ibpyTUHIOY € NpeankTopoM possuTKy dibpunsLii nepencepab
npotsarom ximieTepanii [80]. AV-6nokaga acouitoeTbes 3 ne-
peacepaHUMU apuUTMISMK Y NaLieHTIB Mig Yac ayTonoriyHoi
TpaHcnnaHTavii cToBOypoBux KniTuH [81].

[lo HeponikiB enekTpokapaiorpadii HanexwTb HegocTat-
HS CneumIYHICTb pesynbTaTis, TOMy AN MPOrHO3yBaHHS
KapajioBackynspHWUX Nogjil Ler NOWMPEHUA AiarHOCTUYHWIA
MeToz Tpeba 3acTocoByBaT B KOMMMEKCH 3 iHLWIMMU MeTO-
Aamu [iarHOCTUKM.

Y cbaxosiit niTepatypi BifOMOCTi NpO 3aCTOCYBaHHS
6ionoriyHnx MapkepiB kapzioBacKynspHOro puauky Ans
cTpaTudikaLii pUauKy kapaioTOKCUYHOCTI [0 MPOTUMYXIUH-
HOro nikyBaHHS obmexeHi, a pekomeHaaLii 30ebinbLuoro
I'PYHTYIOTbCS Ha BUCHOBKaX ekcrnepris [26].

Ockinbky XiMieTEpaNeBTNYHI 3aC00BK MOPYLLYHOTL Linic-
HICTb MembpaH KIiTWH, 30kpemMa KapaiomioumTiB, i3 KIiTWH
BMBINbHS0THCA BionoriyHo akTMBHI pevoBuHN. Lii cybcTaHyii:
nakTatgerigporeHasy, kpeatnHgochokiHaly Ta kapgianbHi
TPOMOHiHK (CTn) — 3aCTOCOBYIOTb N5 BUSHAYEHHS HASIBHO-
CTi Ta NOLLMPEHOCTI MOLIKOMKEHHs Miokapaa [82]. Oeski 3
KapaiarnbHUX MapKepiB 3anponoHOBaHi AN AiarHOCTUKA 7
MPOrHO3yBaHHS KapaioBacKyNAPHMX MOAIN y NaLieHTiB nicns
niKyBaHHS Heonnaaii.

B ocTaHHix pekomeHgauisx ans ctpaTudikavii kap-
RiOBACKYMAPHOrO PU3MKy B MaLieHTIB, KM 3aniaHOBaHO
NMPU3HAYEHHst aHTPaLWKNIHIB, iHribiTopiB npoTeacom, CAR-T
Tepanii, BU3Ha4eHi kapgianbHi nnasmosi Biomapkepu:
kapgianbHui TponoHiH | (cTnl) i kapgianbHWiA TPONoHIH T
(cTnT), HaTpinypeTuHi nentuam (NP), moskosuin NP (BNP)
i noro Hatpinypetuanmin nentug (NT-proBNP) [83]. Akwo
NpU3HA4YEHO aHTPALMKIIHK, NaLieHTaM HU3bKOTO Ta cepep-
Hboro puanky BNP i cTn Tpeba BusHavaTi 4O nikyBaHHS
(knac pekomeHpavii lla, piseHb fokasosocTi C), navieHTam
BMCOKOTO PU3MKY — NEpeL KOXHUM LKMOM Tepanii, 4epes 3
i 12 MicsLiB nicnst 0CTaHHBOTO Kypcy (Knac pekomeHzaauin |,
piBeHb Joka3oBocTi B) [84].

Y KinbKoX OOCRIMKEHHSX Y MavieHTiB, ski noTpelyroTb
niKyBaHHS aHTPALMKITiHaMK, BCTAHOBMIM: MiABULLEHHS KOH-
LeHTpauii cTnT g0 nikyBaHHs BKa3ye Ha pU3nK BUHUKHEHHS
kapaianbHoi TokeuyHocTi [85]. BTim, y GinbLuocTi ny6nikavin
He BM3Ha4aloTb MPOrHOCTUYHI BMACTUBOCTI AOCIAXEHHS
6a3oBoro cTn, iMOBIPHO, BHACMIAOK HELOCTATHLOI KOropTH
nauieHTiB i3 KapaioBacKynspHUMN 3aXBOPIOBaHHAMM Ta
KapaioBacKynspHAMK hakTopamu pusuky B LMX Aocni-
IOKeHHsX [84].

BNP — iHwmi noteHwinHuin Biomapkep Ans crpatudi-
KaLlii KapaioBaCKyMAPHOTO PU3KKY. Y KiNbKOX JOCTIIKEHHSX
nokasaHo ponb BuseneHHss BNP nepen nikyBaHHsM Ans
OLiHIOBaHHS PU3NKY KaphioTokcuyHocTi [86]. Hatpiype-
TUYHI NenTUAM — CTaHAapTHI GioMapkepy Anst BUSHAYEHHS
KapAiOTOKCMYHOCTI MPOTUNYXIIMHHOTO MNiKyBaHHSA (knac
pekomeHpaLin 1, piseHb gokasoBocTi C). Y naujeHTis 3i
MM BusiBneHHs BNP moxe ByTv npeauKTopHM Mapkepom
BUHWKHEHHS KapaioBackynspHuX nobiuHux nogin. Y 109
xBopux i3 peunansom MM BNP i NT-proBNP go nouatky
nikyBaHHS kapdin3omioom Oynu NoB’s3aHi 3 BUHUKHEHHSM
kapaioBackynsapHux nogin. ToMy Ha no4aTky MiKyBaHHS
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iHriGiTOpOM MpoTEacoM pekoMeHayThb Bu3HaYeHHs NP y
naLieHTiB BUCOKOTO PU3MKY (Knac pekomeHpaaLiit |, piBeHb
[Aoka3oBocTi C) i, MOXNWBO, XBOPWX i3 CEPEaHIM i HU3bKM
pu3ukom (kmac pekomenpauin lla, piseHb gokasosocTi C).
MauieHTam, SkMM NnaHylTb NpusHayeHHs GopTe3omiby
abo kapginaomiby, piseHb NP pekomeHaytoTb BU3HauaTu
[0 NiKyBaHHS | MICNs KOXKHOTO Kypcy NpOTAroM nepLumx 6
kypciB (knac pekomeHzadii lla, piBeHb gokasosocTi B) [42].

MinsuenHs pisHiB NT-proBNP, BucokodyTnmeoro cTnT
(hs-cTnT) B0 NPOTUMYXNMHHOTO NiKyBaHHS MOB'Si3aHe 3 3a-
ranbHOI0 CMEPTHICTIO. Lie Bkasye Ha CyOKIiHIYHE ypakeHHs
miokapza, Lo Moxe GyTy NoB's3aHe 3 NporpecyBaHHsIM 3axBo-
ptoaHHs [87]. Bim, y peectpi CARDIOTOX (CARDIOvascular
TOXicity induced by cancer-related therapies) y 855 navjieTis,
AKi OTPUMYBanM NPOTUMYXIMHHE MNiKYBAHHS, MiABULLEHHS
NT-proBNP i cTn Ha nodarky nikyBaHHs He acoLjitoBanocs 3
BUHWUKHEHHAM TSXKKOI KapaioTOKCUYHOCTI [88].

Y cTpatudikaii punky KapaioTOKCMYHOCTi nepex NpoTy-
NYXMMHHUM JTiKyBaHHSIM aKTyarbHi iHLLi HOBITHi Biomapkepw,
BKItovatoun Mienonepokcnaady, C-peakTuBHUIN NPOTEiH,
ranektuH-3, metabonitn NO, chakTopu pocty Touwo [89].
Ane HuHI Hemae JocTaTHIX JoKasiB AOLINBHOCTI PYTUHHOTO
BW3HaYeHHs1 Lux BiomapkepiB, a OTke HeobxigHe npopoB-
YKEHHS AOCTIMKEHD i3 LIiET TEMM.

[N BUSIBNEHHS MOLUKOKEHHS MIOKapPiOLMTIB, @ TaKoX
ANS AiarHoOCTUKM W NPOrHO3YyBaHHA iLLeMmii Miokapaa 3acTo-
coBytoTb ¢TnT. Mapkep MiokapaianbHOro NOLIKOMKEHHS B
[0pOCIVX, SIKi OTPUMYBANM MiKyBaHHS aHTpauykiHaMmm, —
¢Tnl [90]. MauieHTV 3 nepcucTytovolo enesaLlieto CTnl matoTb
pU3NK PO3BUTKY KapaioBacKynsapHUX nogii. BusHaueHHs
PiBHA BUCOKOYYTMMBOrO cThl NPOMOHYKOTL MICNS KOXHOMO
LMKny XimieTepanii, ane npoTAroM TPUBANOoro Yacy nicns Hei
LI cTpaTeris He Aana 3aMoruv 3anobirtu kapaioBackynspHUM
noAisim abo NoKpaLLMTHK iXHil nepeoir.

€ po3bixkHocTi 3a piBHaMM NP i ¢Tn 3anexHo Big 1o-
KanbHUx nabopaTopiit, BOHM MOXYTb Takox MOXyTb GyTu
cnpuymnHeHi baratbMa chakTopamm, SK-0T Bik, CTaTb, (OyHKLIS
HWUPOK, OXMPIHHSA, IHAeKLil, KOMOPOIAHI CTaHK, BKMOYaoum
Pibpunauito nepeacepab, Tpomboembonio nereHeBoi
aprepii, CTyniHb renapuHisavii nnasmm abo cupoatku [84].

Bynu cnpobu 3actocyBatn kombiHaLii MapkepiB. Tak,
30inblenHs NT-pro-BNP i ¢cTnT ynpogoex 90 gHiB micns
XimieTepanii acowitoanocs 3 NopyLUEHHAM (yHKLii niBoro
wnyHouka [91]. Hatpirypetnyni nentuau, cTn BBaXaroTh
YWMHHMKaMM NOCUIEHHS 3iCTaBHOCTI pe3yrnbrari. Brim, AoBori
CKIa[HO BUSIBUTM CyOKNiHIYHI MOPYLUEHHS CEpPLIEBO-CYANHHOI
cucTemu, Wo mormu 6 BnnmBaTh Ha BUBIp KapgionpoTek-
TopHoI Tepanii. Lli 6iomapkepy MaioTb NeBHi 0BMEXEHHS.
Hacamnepeq, cTnT KpiM MiOLMTIB MICTUTLCS B CKENETHUX
M'513aX, TOMy MOXe NPSIMO HE BKa3yBaTW Ha MOLLKOKEHHS
miokapga. Kpim Toro, He BU3HaYeHO onTUManbHWIA Yac Ans
OLliHtoBaHHA piBHA GiomnoriuHnx MapkepiB. MepcnekTUBHIM
BBaXal0Tb BMBYEHHS PONi kapaianbHux Giomapkepis nig Yac
MOHITOPUHTY NaLliEHTIB i3 PU3MKOM PO3BUTKY KapgioBackynsip-
HWX Nogil, ocobnmeo B komBiHaLlii 3 MeTofamm Bidyanisalii
[92]. 3ayBaxumo, wo ans xeopux Ha XIM3 pedepeHTH
3HaYEHHS Ta TOYKW PO3AinY KOHLEHTpaLii kapaioBackynsp-
HWx Biomapkepis [OCi He kKoandikoBaHO.

CTvMyntoKo4miA hakTop poCTY, LI EKCMIPECYETHCS FEHOM
2 (sST2), — mapkep kapaianbHOro MexaHiHHOr HampyXeHHS.
MopyLeHHs perynsuiji reHa ST2 y Bignoeigb Ha Miokapai-
arnbHWN cTpec i dibpo3 crpuimnHsie nigeuLeHHs sST2 [93].

Y KinbKoX AOCTIMKEHHSIX BUSIBUNM 3B'A30K SST-2 i3 kap-
JioTokcuyHicTto [94]. BetaHoBumm nigsueHHs sST-2 nicnst
xiMieTepanii 3 npu3Ha4eHHsaM aHTpaLyKkniHie [95). Ba GinbLue,
Yepes 6 micauiB nicns ximietepanii piBeHb SST-2 HeraTnBHO
kopentoap i3 ®B JILL, i iioro Bu3Haummm sk He3anexHWi
npeaunktop 3HwkeHHs ®B JILL [96]. Yepes 3 poku nicns
MPOMEHEBOTO NiKyBaHHS MigBuLLEHHSA SST-2 acoLiioBanocs B
navieHTiB i3 noripueHHam GLS i ©B J1LL [93]. Hawwi nonepepHi
pocnimkerHs [97] BkasyloTb Ha KOPensALifH1A 38'A30K MiX
BUHWKHEHHAM KaphioBacKynsapHWUX nogii i P-cenektuHom,
CTUMYIIOKYMM (PaKTOPOM POCTY, LLIO EKCTIPECYETHCS FEHOM
2 (sST2), y xsopux Ha MM.

Bigomo, Lo y natoreHesi kapaioBacKynsapHUX nogi
NpoBiAHY ponb BigirpaloTb ¢ibporeHes, aHrioreHes i 3a-
nanenHs [98]. HoBuii 6iomapkep ranekTuH-3 nponoHyTh
ANsl NPOrHo3yBaHHS HebaxaHWX MoAii, BiH 3aTBepmKeHUiA
YnpaeniHHAM i3 NpofoBonbCTBa Ta MeaukameHTis CLUA
A0S 3aCTOCYBaHHS B KOMGiHALLii 3 KniHiYHMMM JaHumm [99).
30inbLUEHHS PiBHS ranekTHY-3 acoLETLCS 3 PO3BUTKOM
CH i noB’si3aHe 3 NOripLUIeHHSM NPOrHO3y CMEPTI, MOBTOPHUX
rocnitanisavin [100].

BnactueocTi ranekTuHy-3 nig yac nporHosysaHHs XCH
BM3Ha4eHo B focnimkenHi Dirk J. Lok et al. [101]. Pesynbraty
rokasarnu: nauieHTy 3i 3HKEHUM KiHLIEBO-TiacTon4YH1M 00'e-
MOM JTiBOTO LUMYHOYKA MAKTh HIBKYI 3HAYEHHS ranekTuHy-3.
PiBeHb ranekTuHy-3 kopentoe 3i 30iNbLUIeHHsSIM CMEPTHOCTI B
BiZAaneHin nepcnekTyBi.

B iHWMX TPBOX KOrOPTHUX LOCTIMKEHHSAX raneKkTuHy-3
(COACH, PRIDE, UMD H-23258) BusiBunu 3HauyLLj He3a-
NeXHi NpeavyKTopHi BnacTmeocTi Wwoao XCH i rocnitanisavii,
noB’si3aHmnx i3 XCH [102]. Liei Giomapkep ykasye Ha nporpe-
CyBaHHs1 KapLioBaCKYNSPHOrO 3aXBOPIOBaHHS!. Y AOCIIMKEHH
CORONA nokasaHo: y pasi NiBULLEHHS PIBHS ranekTuHy-3
Bin 6a30B0ro piBHA Yepe3 3 MicsLi CyTTEBO NOMpLUYETHCS
NpOrHO3 CMepTi BHACMIAoK ycix npuanH, XCH i rocnitanisa-
uin. Lli pesynsratv He 3anexanw Big BiKy, CTaTi, HAfBHOCTI
LlykpoBoro AiabeTy, LWBMAKOCTI k1y6o4koBoi cinsTpalii, @B
JIW, piHa NT-pro-BNP [103]. Y metaananisi A. Chen et al.,
ki npoaHanisysanu pesynsratt 9 AocnigpxeHb, NokasaHo:
MiOBULLEHHS PiBHS ranekTuHy-3 Ha 1 % CynpoBOMKYETHCA
30iNbLUEHHAM PU3KKy CMEpTi BHACMigOK YCiX MPUYMH Ha
28 % [104].

[anekTuH-3 NoB’s3aHuii 3i 36iNbLUEHHSM PU3NKY BU-
HuKHeHHs XCH y 300poBuMX MioAeN, y XBOpUX Ha rocTpui
iHbapKT Miokapaa 3i 3HuxeHoro ®B J1LL [105]. MigsnweHHs
ranekTyHy-3 BKa3ye Ha ripLuni NPOrHO3 BUXVBAHOCTI Npy Ba-
raTbOX OHKOMOTYHNX 3aXBOPHOBAHHSIX, BKITHYAKOUM NEVKEMItO
Ta nimdomu [106]. B okpemux LocnigKeHHsX NOBIZOMNANM
MPO 3HVHKEHHS MPOTHOCTUYHOTO 3HAYEHHS raNeKTUHY-3 Y paai
3MiHV ¢pyHKUiT HUpoK i piBHs BNP [107].

HuHi Hemae poBeneHoi cTpaterii gudepeHuiayii
3BOPOTHUX i HE3BOPOTHMX 3MiH KapaianbHOi YHKLUi nicns
npoTUNyXnuHHOrO nikyBaHHs XIM3. Btim, 36inbLueHHs piBHS
kapaianbHux biomapkepis Moxe 6y Ty Wnsxom Ans ineHTudi-
KaLii navLieHTiB i3 pU3MKOM BUHWUKHEHHS KapdioBaCKyNSPHUX
Mo yNpoaoBX TpUBarnoro Yacy nicns nikysaHHs XJM3.

BucHoBKH

1. TporHo3 po3BMTKY KapgioBacKynspHUX NOAiN nicns
npoTUnyxmnHHoro nikysaHHs XMM3 sanuwaeTbes Hecnpy-
ATAVBUM.
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2. MpoTsrom NpoTUNYXIMHHOTO NiKyBaHHS NS BUSIBNEH-
HS PaHHIX O3HaK i PU3NKY BUHUKHEHHS KapAiOTOKCUYHOCTI
PEKOMEHOOBAHUMN KITiHIYHUA MOHITOPUHT, 3aCTOCYBaHHSA
METOAIB Bidyanisallii, BU3HaYEHHs piBHs Giomapkepis (Ha-
TPINYPETUYHI NenTUAK, TPOMOHIHM) ANs CTpaTudikaLii puanky
KapaiOTOKCUYHOCTI.

3. 3acTocyBaHHsI HOBITHIX GiomapkepiB Ta iXHix kombi-
HaLii Moxe 6YTW LUNSXOM MOKPALLEHHS OLLIHKOBaHHS PU3NKY
kapaiotokcuyHocTi nig yac XJM3. HuHi Hemae gocTaTHix fo-
kasiB LOLiNbHOCTI PyTUHHOTO BU3HAYEHHS L GioMapkepis,
LLI0 BKa3ye Ha HEOOXiAHICTb NnaHyBaHHS HOBWX JOCHIAXKEHD.
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F - octatouHe 3aTBEpPAXEHHS CTaTTI

HuHi cnocTepiratoTb 36iNbLUEHHS YacTOTW AiarHOCTWKM 3anasbHUX 3aXBOPHOBaHb KULLKIBHWKA B fiTel, 30kpemMa XxBopobu KpoHa.
BusIBNIEHHS TUMOBKX EHAOCKONIYHNX O3HAK — 30M0TWIA eHAOCKOMIYHWIA CTaH4APT AiarHOCTUKY Liiel XBOopoou. AKLLO Taka eHpoCKo-
niYHa KapTHa CynNPOBOMXKYETLCS XPOHIYHOK Aiapeeto, abaomiHanbHUM Gonem, BTpaTo Macy Tina, a Takox fabopaTtopHumu
3MiHamMK (NigBMLLEHHS! piBHS (hekanbHOro kanbnpoTekTuHy Ta C-peakTuBHoro Ginka), giarHo3 xeopobu KpoHa ctae oueBnaHUM,
i 4iartHOCTUYHWIA MOLLYK NPUNUHAKOTL. Ane € 11 iHLi 3aXBOPtoBaHHS!, 30kpeMa iH(DEKLNHOT NpUpoaK, WO MOXYTb MaTh nogibHy
KTiHi4HY, nabopaTopHy i eHAOCKOMiYHY CUMMTOMATUKY; iX Takox Tpeba BK4aTh A0 KOna AiarHOCTUYHOTO MOLLIYKY.

MeTta po6GoTu — 03HaNOMUTY NikapiB-NPaKTWKIB 3 0COBNMBOCTSMY iarHOCTUKM Ta CMOCTEPEXEHHS 3a NALIIEHTOM 3 iEPCUHIO3HOK
iHbekui€to Ha Tni nakTa3HOi HeAOCTATHOCTI, LLO KNiHIYHO HaragyBana xBopoby KpoHa.

Kniniynuin Bunapok. Xnonewb Bikom 14 pokiB 3BepHYBCA 3i ckapramu Ha Girb Y XXWBOTI, peLanBHY Aiapeto, cnabkicTb, BiACyTHICTb
30inbLUeHHs Macu Tina. Matn BBaxae UTVHY XBOPOH BMPOZOBX 9 MicsLB, KONV 3'sBUBCS NEPIOANYHWIA Binb Y XUBOTI, diapes
10 10-12 pasis Ha fo0y, iHogi HyaoTa Ta OntoBaHHS. 3 YacoM eni3oam iapei cTanu YacTilMMi, BUSBIY 3B'S30K i3 BXXMBAHHAM
moroka. Yepe3s 4 micsiLi nicns noyaTky 3aXBOPHOBAHHS B AUTWHMW PI3KO 3HWU3MBCS aneTuT, 3'SBUNUCs cnabkicTb, Ginb Yy uBOTi,
peunamBHa diapes, BU3HAYMIM BiLCYTHICTb NPUPOCTY Macy Tina npy 3BinbLueHi AoBXMHM Tina. Yepes 8 micsuiB Big yacy nosisu
cKkapr AWTWHA NoTpanuna B cTaLioHap i3 KIiHIKOK rocTporo 3aXBOptoBaHHS (NMxoMaHka, binb y uBoTi, 6roBaHHs, Aiapest npo-
Tarom 10 AHiB). X1onus ornsiHyny Xipypr i AMTSUMIA raCTPOEHTEPOIOT, 3AINCHNM [OAATKOBI 0OCTEXEHHS!, 30KpEMa BU3HAYEHHS!
piBHS (heKanbHOro KanbnpoTeKTUHY, kv ByB MigBuULLEHNA Malixe B 5 pasis. ig 4ac konoHockonii BUSIBANW TEpMiHANBHWN ineiT.

Xroneub OTpUMYBaB HecreumdiyHe NikyBaHHS (MecanasuH 3 r/aoby ToLwo), cnocTepiranit LUBWMAKE MOKPALLEHHS CTaHy: 3HUK
6inb y XMBOTI, perpecyBaB acTEHIYHUIA CUHAPOM, 3MEHLLMNACcA Ajapes. Xo4a aHaMHECTUYHI, KNiHiuHi, nabopaTopHi i iHCTpYMeH-
TanbHi AaHi Ayxe XxapakTepHi Ans Xxsopobu KpoHa, BUHUKIM CyMHIBW LLOAO AiarHoay, Siki NoB’s3aHi 3 BiACYTHICTIO 3ananbHuX 3MiH
y 3aranbHOMy aHanisi KpoBi Ta (PakTUMHO CMIOHTAHHOK PEMICIEI0 BUPAXXEHOTO 3aroCTPEHHS, 151 3BMEHLLEHHS SIKOro MecarnasuH
3a3Biyan He edpeKkTVBHUIA. Tpeba byro BUKMIOUYNTM iHLLI PUYMHI 3ananeHHs TOHKOI KULLKK (KWLLKOBI iHdbekLii, Ty6epkynboa). PHIA
i3 nceBOTYDOEPKYNBO3HMM fiarHOCTUKYMOM Jarna no3uTUBHY BiANoBifb (KMLLKOBOIEPCKMHIO3HUM fiarHocTukymom O3).

BucHoBKuM. Y fiTen i3 npunyLLEeHHAM Npo HasBHICTb 3ananbHUX 3aXBOPHOBaHb KWLLKIBHUKA CIif BUKITKOYUTU KULLKOBI iHApeKUii
(30Kkpema iepCrHiO3HY) SIK MPUYKMHY CUMNTOMIB. HaBiTh NpW YiTKii KAPTWHI TEPMIHANBHOTO INEITY, KA XapakTepHUI 4N XBOPOOn
KpoHa, pesynsrati eHgockonii KULLKIBHWKa MOXYTb GyTV BiHOCHO HecneumdivH1MK, TOMY B AiarHOCTUHHOMY MPOLECH LLOAO
eTionorii ineiTy HeoBXigHO BpaxoByBaTy TAKOX AaHi aHaMHe3Y, BiANOBIAHICTb pe3ynbTaTiB nabopaTopHix 06CTeXeHb, CEPONOTiyHi
MapKepy AeskuX iHEeKLiHNX 3aXBOPHOBaHb.

A case of terminal ileitis that was not Crohn’s disease

H. M. Dmytriakova, L. M. Boiarska, O. . Podlianova, T. O. Levchuk-Vorontsova, L. V. Hrebeniuk

Currently, there is an increase in the incidence of inflammatory bowel disease in children, including Crohn’s disease. Detection of typical
endoscopic signs is the gold endoscopic standard for this disease diagnosis. When such endoscopic picture is accompanied by chronic
diarrhea, abdominal pain, weight loss, and laboratory changes in the form of increased levels of faecal calprotectin and C-reactive protein,
the diagnosis of Crohn’s disease becomes apparent and the diagnostic search is stopped. But there are other diseases, including of infec-
tious type, that may have similar clinical, laboratory and endoscopic symptoms, which should be included in the scope of diagnostic search.

Aim. To acquaint physicians with the features of diagnosis and monitoring of a patient with Yersinia infection on the background
of lactase deficiency, clinically reminiscent of Crohn’s disease.

Clinical case. A boy, 14 years old, complained of abdominal pain, recurrent diarrhea, weakness, lack of weight gain. A mother
considered the child sick for 9 months, when periodic abdominal pain, diarrhea up to 10-12 times a day, sometimes nausea and
vomiting occurred. Over time, episodes of diarrhea became more frequent, mainly after drinking milk. Four months after the di-
sease onset, the child lost appetite, developed weakness, abdominal pain, recurrent diarrhea, no weight gain with increasing
body length. Eight months after presenting complaints, the child was admitted to a hospital with acute disease manifestations
(fever, abdominal pain, vomiting, diarrhea for 10 days). The boy was examined by a surgeon and a pediatric gastroenterologist.
During colonoscopy, terminal ileitis was detected. The boy received non-specific treatment (mesalazine 3 g/day, etc.), there was
a rapid improvement: abdominal pain disappeared, asthenic syndrome regressed, diarrhea reduced. Although amnestic, clinical,
laboratory and instrumental data were very characteristic of Crohn’s disease, the diagnosis was questionable due to the lack of
inflammatory changes in the general blood test and the fact that spontaneous remission of such severe exacerbation, for which
mesalazine was usually ineffective. It was necessary to exclude other causes of inflammation of the small intestine (intestinal in-
fections, tuberculosis). RNGA with pseudotuberculosis diagnosticum gave a positive result (intestinal yersiniosis diagnosticum 03).
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Case report

Conclusions. In children with suspected inflammatory bowel disease, intestinal infections, namely yersinia infection, should be
ruled out as the cause of symptoms. Even with clear manifestations of terminal ileitis, which is characteristic of Crohn’s disease,
the results of intestinal endoscopy may be relatively nonspecific, so the disease history, a correspondence with laboratory results,
serological markers of some infectious diseases should also be taken into account in the diagnostic process for the ileitis etiology.

HuHi BM3HaYaloTb 3POCTaHHS 3aXBOPIOBAHOCTI Ta MoLUu-
PEHOCTi 3ananbHUX 3aXBOPIOBaHb KULLKIBHWKA, 30KpeMa
xBopobu Kpowa (XK), B aiteii [10]. Lie symoBnitoe Heobxia-
HIiCTb OpiEHTYBaHHS NikapiB Ha AiarHOCTWKY Ljiei naTonori.

TnoBi eHA0CKOMIYHI 03HAKM i Yac iNeoKonoHOCKO-
nii, AK-0T penbed Crn3oBoi 060MOHKN 30YXBUHHOI KULLIKK
y BurnsAai «6pykiBku» i NOAOBXHI BUPa3KW, — 30M0TWI
eHpockoniyHmiA ctangapt giarHoctukm XK. Akwo Taka
€HI0CKOMIYHa KapTuHa CYnpOBOAXYETHCA XPOHIYHO
diapeeto, abgomiHanbHAM Gonem, BTpaTow Macu Tina, a
Takox nabopaTopHUMK 3MiHaMK, 30KpeMa MiaBULLEHHSM
piBHIB (pekanbHOro KanbnpoTekTuHy Ta C-peakTMBHOro
6inka (CPB), miarHo3 xBopobu KpoHa cTae o4eBUaHUM, i
ZiarHOCTUYHWIA MOLLYK NPUMKHSIOT.

Are € 1 iHLWi 3aXBOPIOBaHHS, SIK-OT iHPEKLINHOI Npu-
poaw, Lo MOXYTb MaTu NofibHy KiHiuHy, nabopaTopHy 1
€HOOCKOMIYHY CUMNTOMATHKY; TX TaKoX CRif BKIOYaTU B
KOno AjarHocTu4Horo noLuyky. OfHe i3 Takux 3aXBoptoBaHb
— iepcuHios. 36yAHMKOM LibOro 3aXBOPIOBaHHS € Yersinia
enterocolitica— rpamHeratveHa 6akTepist B hopmi nannyku,
AKa HanexwTb o pogy Yersinia.

Pig Yersinia Bkntovae 11 Bugis, i3 HUX 3 € 30yaHu-
Kamun 3axBoptoBaHb NauHW: Yersinia pestis, Yersinia
enterocolitica, Yersinia pseudotuberculosis [1]. OnucaHo
wicTb pisHux biotunie (biotun 1A, 1B, 2-5) Ta umcneHHi
cepotunm Y. enterocolitica. OpnHagUATb i3 Lyx cepoTunia
4acTo acoLilolTbes 3 iHdeKUisMM B nogeit. Y €sponi
BinbLUICTb NaToreHHUX AN noavuHK Wwramis Y. enterocolitica
knacudikytoTb sk biotun 4, cepotun 0:3 [2].

Yacrota BCTaHOBMEHHs [iarHo3y iepcuHios y €sponi
craHoBuTb 7,2 Ha 100 000 HaceneHHs [3]. IHdekuia YacTi-
LLle BpaXae XJ10MuiB BiKOM A0 7 POKiB, MiK 3aXBOPHOBAHOCTI
npunagae Ha 3MMOBY Mopy poky. HaceneHHsi B kpaiHax
i3 XOnogHUM KriMaToM XBOpie YacTille, HiX Yy kpaiHax i3
TEnnuUM Krnimatom [4].

IHdbekuist nepenaeTbes 3nebinbLUIoro (exkansHo-oparnb-
HUM WwnsxoM. 36YAHWK NOTpannse y LWIyHOK, NPOXOANTb
Yepes CTIHKY KULLIKM | nokaniayeTbCst B NIMAOIAHIN TKaHWHI,
Me3eHTepianbHUX NiMgaTuyHuX By3nax. IHKybaLiiHuii ne-
piod 3a3BWyal CTaHOBUTb Bif 4 40 6 AHiB (diana3oH — 1-14
aHiB). MNepebir 3axsoptoBaHHs Moxe ByTn 6e3CUMNTOMHNM,
nierkum abo TSKKVIM 3aNeXHO Bif iIMYHHOTO CTaTyCy XassiHa.

KnLwKoBMi iEpCMHIO3 MOXe BUSIBNATUCS SK XapyoBa
TOKCMKOIH(EKLIS, EHTEPUT, ME3eHTepianbHWii nimda-
[eHiT, ncesgoaneHanUnT i centuuemia. Cumntomu
BKIIOYaKOTb Jiapeto, iHogi reMokoniT, 6inb y xuBoTi Ta
NXOMaHKY. IHOAJ iEPCUHIO3HUI EHTEPUT MOXE IMITyBaTH
XipypriyHy maTomnorit: aneHauumT, iHBariHaL,jt, TOKCKUY-
HWI MerakonoH, nepdopawito LUIYyHKOBO-KULLIKOBOIO
TpaKTy Ta NepuToHiT [6].

Y piTen cTapLuoro Biky Ta NianiTkie iHdekuis Y. entero-
colitica xapakTepuayeTbCst 60neM y XuBOTi, L0 NOB’A3aHWI
i3 TEPMiHANbHUM iNEiTOM, ME3eHTepianbHUM afeHIToM,
IMITYE IHLLi 3aXBOPIOBAHHS, SIK-OT aneHanUMT [7] i 3ananbHe
3aXBOPHOBAHHS KULLKIBHYMKA [5].

[HdbeKLUia 3a3Bunyalt 3HMKAE NPOTAMOM KiflbKOX TUXKHIB i
B pasi Npu3HaYeHHs aHTUOIOTUKIB, | 6e3 HUX. Y BinbLoCTi

BUMNaZKIB TpMBaniCTb CUMNTOMIB KONMBaeTLCA Big 1 00 2
TWXHIB, Y HEBEMWKOI YaCTUHN XBOPUX CUMMTOMU MOXYTb
BUSIBNATACS NPOTArOM MicsauiB [4]. YcknagHeHHs, sK-0T
peaKkTUBHWIA apTPUT, MOXYTb BUHUKHYTU Yeped 1-4 TuxHi
nicns iHgekwii, ocobnmeo B Ntoaeit, ski € HocisMu anens
MHC HLA-B27. MNicns nepeHeceHOoro 3axsoproBaHHs HOCI-
CTBO | BUAINEHHs 30yAHMKa 3 KanoM TpVBae B CEPEaHbOMY
npotsarom 40 AHis (aiana3oH — 17-116 gHis).

HWHi Hemae eguHOro miaxody LWoAO0 AiarHOCTUKM iep-
CUHIO3Y, NpoTe KynbTypa ekanin 3anuwaeTbCs 3010TUM
cTaHgapTtom [9].

CeponoriyHi TecTy, Bkmtoyatoum IPA Ta imyHOONOTUHN
Ans susereHHs 1gG, IgATa IgM, BukopucToByioTb y Baratbox
kpaiHax. AHTUTINA NpoTK MIKpOOpraHiaMy BMPOBNSOTLCA
He3abapoMm nicris 3apaxeHHsl, 36epiralTbCs NPOTAroM Tpu-
Banoro yacy. PiBeHb aHTWTIN NOYMHae NigBULLYBaTUCS Ha
nepLUOMY TUXKHI 3aXBOPHOBaHHS, Jocsirae NiKOBOTO PIBHS HA
JpYromy TVKHi, @ MOTiM MOBEPTAETLCS 10 HOPMU BMPOZOBX
3-6 micauis. BTim, aHTUTING MOXYTb 3anMLLATUCA NPOTSATOM
Kinbkox pokiB. [loBeaeHo, Lo IgA 36epiratoTbest NpoTArom
14-16 micauiB nicns novatky iHdbekuji [4].

[OudbepeHLianbHy giarHoCTUKY B AesKUX BUNagkax
3AINCHIOIOTb i3 3aManbHUMM 3aXBOPHOBAHHAMM KULLIKIBHUKA,
SK-0T XBopoboto KpoHa, HecneundiyHUM BUPa3KkoBUM
koniTom. [ns diarHOCTWKWM 3ananbHWUX 3axXBOPKOBaHb
KULLKIBHMKA BMKOPUCTOBYIOTb [aHi aHanisy Kposi (re-
MOITOBIH, KiNbKiCTb NENKOUNTIB, KiNbKiCTb TPOMOOLWMTIB,
LLOE Ta CPB), a Takox (hekanbHi Mapkepu 3ananeHHs
(kanbnpoTekTuH abo naktodepuH). Came kombiHauis
LMX MOKasHWKIB OOIPYHTOBYE CTpaTerito 0BCTEXEHHS Ta
BCTAHOBMEHHS AiarHo3y. PiBeHb hekarnbHOro Kanbnpo-
TEeKTUHY BIAPI3HAE 3anarbHi 3aXBOPIOBAHHS KULLKIBHUKA
BiZl iHLUMX NO3aKWLIKOBMX 3ananbHKUX CTaHiB, a TaKox
Bil He3ananbHUX CTaHiB KULWKiBHMKA. OgHak nigsuLle-
HWi1 piBeHb hekanbHOro KanbnpOTEKTUHY He [ae 3Moru
PO3PI3HMTY NPUYMHK KULLKOBOTO 3ananeHHs (Hanpuknag,
3anarnbHe 3aXBOPIOBAHHS KWLLKIBHUKA Bif iHeKwii), Tvn
3anarnbHOro 3aXBOPHBaHHS KULLKIBHVKa (xBopoba KpoHa
abo HecneundiYHMA BUPA3KOBUIA KOMIT), Nokaniawito
(ToHka abo ToBcTa Kulika). Pasom i3 TM, HopMarbHi
3HaYeHHs! (heKanbHOMO KanbnpOTEKTUHY HEe NMpUTaMaHHi
LIMM 3ananbH1UM 3axBOptoBaHHAM [8].

3a3Bnyalt eHOoCKoMYHe JOCHIIKEHHS KULLKIBHUKA
npw iepCiHio3i He 3AINCHIOTb, OCKINbKY 3aXBOPIOBAHHS
Han4acTille Mae pUCK rocTpoi KULWKOBOI iHdbekuii. Ane B
pa3i oKpeMux AiarHoCTUYHO CKMaaHKX BUNaakiB HeobxiaHe
BVKOHAHHS €HA0CKONIT KULLKIBHVKA, Mif Yac SIKOT BUSIBNAOTL
€HOOCKOMIYHY KapTUHY TepMiHanbHOro ineiTy. OCHOBHI eH-
[OCKOMIYHI O3HAKY iEPCHHIO3HOT iHDEKLLT — KpYrTi v OBanbHi
ocepeqku rinepnnasii crm3oBoi 3 Bupaskamm abo 6e3 Hix y
TepMiHanbHil kny6oBii kuwwwi [10]. MogibHa eHgockoniyHa
KapTuHa npuTamaHHa i xsopobi KpoHa.

[icTonoriyHi 3MiHW NpK iepCUHIO3HiIN iHMDeKLiT He €
MaTOrHOMOHIYHWUMW, XapaKTEPU3YTbCS HASBHICTIO NULLE
roCTpOro Ta/abo XpOHIYHOTO 3ananeHHs, atpodieto BOpCH-
HOK i rinepnnasieto KpUNT 3i 3MiLLIaHUM FOCTPUM | XPOHIYHUM
3ananeHHsM, BOTHULLEBUM HENTPOMINbHUM KPUMTUTOM, @
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TaKOX rpaHynsoMamu 3 eniTenianbHUX KIiTUH 3 rictioyuTta-
mu, T-nimcoumTamm i MoHouMTamMu. HasiBHICTb MaKpOCKO-
MiYHUX ypaKeHb Pa3oM 3 MIKPOCKOMIYHUMU MpOosiBaMu
3anarnbHoi iHInsTpaLii B TepMiHanbHii knyboBin KU
4acTo «Befie» racTpoeHTeporora 4o AiarHo3y xBopobtm
KpoHa. BTim, gesiki 3 uux BUMNaAKiB Hacnpasdi MOXYTb
6yTu iHekuielo, Wo cnpuynHeHa Yersinia; ii MOXHa
JjarHocTyBaTh 3a JOMOMOrOK CEpOmoriyHNX TECTIB, ane
iX 3a3BWYal He BUKOHYIOTb. TOMY AOLIMIBHO NPUNYCTUTK:
AesKi BUnagkw, Wo xapaktepuaytotbes sk XK (ocobnmeo
nerkoro nepebiry), Hacnpasai € BUNAgKaMmn iEPCUHIO3Y,
LU0 3HUKAKTb CNOHTaHHO abo nicns nikyBaHHS aHTMGio-
Tukamm [4].

OTxe, KniHiYHi NPOsIBK, EHAOCKOMIYHI /A FCTONOriYHI
[aHi iepCUHIO3HOrO EHTEPUTY MOXYTb HaragyBaTi 03HaKu
xBopobu KpoHa, Tomy iHdekuito Yersinia enterocolitica cnig,
BKIKOMaTK B NNaH AudpepeHLianbHOoi giarHOCTVKY NavieHTa
3 NpUNyLLEHHAM Npo HasBHiCTb XK [5].

Merta poboTu

OsHanomnTi nikapie-npakTukis 3 ocobnueocTamu fia-
THOCTVKV Ta CIOCTEPEXKEHHS 3a NALEHTOM 3 iEPCUHIO3HO
iH(peKUieto Ha TNi NakTa3HOi HEQOCTATHOCTI, WO KMiHIYHO
Haragysana xsopoby KpoHa.

KAiHIYHMIY BUNapOK

HaBoaumOo onme KINiHIYHOTO CMOCTEPEXEHHS 32 XBOPUM Ha
iEPCUHIO3 3 EHAOCKOMIYHOK KapTUHOK BUPAXEHOrO ineiTy
Ha TNi NaKTa3HOi HeJOCTATHOCTI 3 XPOHIYHOK) Ajapecto, Lo
3yMOBWIIO HEODXIAHICTb AndepeHLianbHOi giarHOCTUKM 3
xBopo6oto KpoHa.

Xnoneup BikoM 14 pokiB 3BEPHYBCS [0 racTPOEH-
Teponora 29.09.2021 p. 3i ckapramu Ha Binb y XMBOTI,
peuuavnBHy fiapeto, cnabkicTb, BiACYTHICTb 30iNbLUEHHS!
macu Tina. Matu BBaxxae AMTUHY XBOPOIO 3 CiuHs 2021 poky,
KOnu 3'IBMBCS NepioanyHuiA Ginb Y XMBOTI, iHOAI Hy#oTa Ta
OrroBaHHs1. 3 YacoM eni3oay Aiapei ctanu YyacTilmmm, crno-
CTepiranu 38’30k i3 BXMBaHHAM Monoka: Yepes 30 XBUMWH
3'ABMSABCA CUMbHUIA Bifb Yy KUBOTI, PiaKi BUNOPOXKHEHHS
0 10 pasie npotsrom 2-3 roguH. [icns BUKMNOYEHHS 3
paujioHy Morioka enisoay Ajapei ctanu pigwvMu, ane Bce
X BUHMKaM 1-2 pa3u Ha Micsib. Ha noyatky nita y auTuHm
Pi3KO 3HW3MBCS aNETUT, 3 SBUNUCS cnabkicTb, Binb y K1BOTI,
peumaMBHa Aiapes, BU3Ha4MM BiACYTHICTb MPUPOCTY Macu
Tina npy 36inbLUEHi JOBXMHM Tina.

Y BepecHi 2021 p. 3axBopiB rocTpo, 3adikcysanm
nnxomaHky go 39,0-39,8 °C BnpogoBx 4 [HiB, CUMNbHUIA
6inb y xmBoTi, bntoBaHHs, fiapeto Bnpozoex 10 aHis. binb
nokanisyBaBcsi y NnpaBii NOMOBWHI XM1BOTa, LLO 3yMOBWIO
HeoOXigHICTb KOHCYMbTaLii Xipypra Anst BUKMHOYEHHS rO-
cTporo aneHanuuTy. OTprMyBaB CUMNTOMATUYHY Tepanito.

MauieHTa ornsHyB raCTPOEHTEPONor, ANs AndepeHLi-
arbHOi fjarHOCTVKM 3 3ananbH1MM 3aXBOPIOBAHHSAMM KWLL-
KiBHMKA NPU3HAYMNN CKPUHIHIOBI 0OCTEXeEHHS. 3aranbHui
aHani3 KpoBi — 6e3 3ananbHKUX 3MiH, aHEMI0 HE BUSIBUNK:
Hb — 183 r/n, Ep. — 6,1 x 10'%, 1 - 7,0 x 10%n, n — 3 %,
c—54 %, e—-1,Jlimp. — 41, m -1, Tp. — 294 x 10%n,
LWOE - 4 mm/roa.

BioximMiyHWIA aHani3 kpoBi 6e3 3MiH, KpiM NigBMLLEHHS
CPB - 11,34 mr/n (Hopma — 2,8 mr/n). ®ekanbHUN kanb-
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KAIHIYHMM BMNAAOK

MPOTEKTWH nigsuLLeHnin oo 234,75 mkr/r (Hopma — go 50
MKr/r). KniHiydi nposieu, nigsuweHHst CPB i dekanbHoro
KanbnpOoTEKTUHY OBrpyHTYBanM HeobXigHICTb IHCTPYMeH-
TanbHOr0 OBCTEXEHHS LUMYHKOBO-KULLKOBOTO TPAKTY AJ1st
BUKIIOYEHHS 3ananibHOTO 3aXBOPKOBAHHS KMLLKIBHUKA.
®racC sig 22.10.2021 p.: eputematosHa ractponaris.
LBnakuin ypeasHuit Xenik-TecT HeraTMBHUI. [atorictono-
riyHe JocnimkeHHs bionTtaTa: MiHiManbHa nimdoumTapHa
iHGiNbTPaLis, TeCT Ha BUSBNEHHS H. pylori HeraTMBHWNA.
KonoHockonist i 22.10.2021 p.: cnnaoBa 060moHKa npsiMoi
KWLLIKM 0CepeaKoBO rinepeMoBaHa, MHOXVHHI ApibHi eposii;
Cn130Ba 060MOHKa TEPMIHANBHOTO BiAANY KIy60BOT KMULLKK
rinepemoBaHa, ropbucra, AinsHku nimdoigHoi rinepnnasii.
BuCHOBOK 3a AiaHMMK KONOHOCKONMIT: TepMiHaNbHWUIA ineiT;
npokTuT (puc. 1). 3a pesynsratamu Y31 opraHis YepeBHOi
MOPOXHWHMW NaTOMNOris He BUSIBMEHA.

MaroricTonoriyHe focnimkeHHs GionTaris ycix Binainia
KULLKIBHMKA: BMpa3Ha AudysHa nimdonnasmounTapHa
iHinbTpaLia BNAcHOi MNacTUHKM C30BOi 0DOMOHKM
TOHKOI KULLIKM 3 TEeHAEHLie0 A0 (popMyBaHHS NiMAOigHMX
¢honikyni, i3 BKOPOYEHHSIM BOPCUH, Y CTPOMI SIKIX BUSIBUTMK
MIKPOOKyCH NiMOLMTIB i3 JOMILLKOK MOOAMHOKWX Hel-
TpOodinis; y BMACHI NNaCcTMHL BCiX BiAAINIB TOBCTOI KNLLKK
BU3HAYMIIM NOMIPHY NiMdonnasMoumuTapHy iHinsTpaLio
3 (hOpMYBaHHAM NOOAUHOKMX NiMEPOIAHMX oniKyniB.
BKCHOBOK: XpOHiYHWI TEpMiHanbHUI ineiT, (hasa 3aro-
CTPEHHSI; XPOHIYHWIA NPOKTUT, hasa 3aroCTPEHHS!; BUSIBNEHI
MOPAONOriYHi 3MiHU HEe BUKMIOYAKOTb ayTOIMYHHUI r'eHe3
3aXBOPOBAHHSI.

KonoHockonito 3gicHnnm Yepes 1 Micaub nicns novarky
MIMOBIPHOrO 3arocTpeHHs. Ha Tni npusHaveHoro Hecne-
umciyHOro nikyBaHHsl Ha Yac obCTexeHHs (MecanasuH
3 r/po6y, NpobioTMKM 3 MaCTSIHOK KUCMOTORO Ta BiTaMiH D,
CyMILL 47151 KNIHIYHOTO Xap4yBaHHs1) criocTepiranu LWBna-
Ke MOKpaLLEeHHs CTaHy: 3HUK Binb y XMBOTI, perpecysas
aCTEHIYHUIA CUHAPOM, 3MeHLMnacs diapes. Xova aHam-
HECTWYHI, KniHiuHi, NabopaTopHi N iIHCTPYMeHTanbHi AaHi
JyXe xapakTepHi ans xBopobu KpoHa, BUHVKMN CyMHiBK
oo JiarHo3y, NoB’s3aHi 3 BiACYTHICTIO 3ananbHUX 3MiH
y 3aranbHOMy aHari3i KpoBi Ta (DaKTUYHO CMOHTAHHO
peMiCieto BUPaKEHOTO 3aroCTPEHHS!, ANst BMEHLLIEHHS SIKOro
mecanasuH 3asBuyain HeedeKTUBHNN.

Tpeba 6yno BUKMKOYMTM iHLLI NPUYMHK 3ananeHHs
TOHKOI KULLKK (iHcheKwii, Ty6epKkynb0o3), ToMy 3AINCHAIN
popatkoBe 06CTexeHHs. [ociB Kana Ha KULLKOBY rpyny
HEeraTMBHWIA. 3a BUCHOBKOM (hbTu3iaTpa, BigoMoCTel npo
naTeHTHy Ty6epKynbo3Hy iHeKLilo Ta akTuBHUIA Tybep-
Kynbo3 Hemae, KBaHTUPEPOHOBUI TECT HEraTUBHUN.
AyToimyHHi Mapkepu (Saccharomyces cerevisiae, aHTuTIna
IgA, 1gG; ANCA aHtuTina IgG; HeltTpodinbHa enacrasa,
aHtuTina IgG) HeratueHi. MpoTeiHorpama — Hopma (dbpak-
uist rama-rnobynixie — 7,5 %). ImyHorpama 6e3 BigxuneHb
Bif HOPMMU.

PHI'A 3 nceBnoTybepKynb03HAM [iarHOCTUKYMOM Bif
20.11.2021 p. nosutneHa. PHIA 3 KWLLIKOBOIEPCUHIO3HWM
giarHoctukymom O9 nosutueHa. PHIA 3 KMLLKOBOIEPCUHI-
03HUM aiarHoctukymom O3 noauTrBHa B po3seaeHHi 1:200.

BuaHaunnn piarHos: kvwkoBuii iepcunios O3, Tepmi-
HarnbHWi ineiT, NPOKTUT; BTOPWHHA NaKTasHa HeLOCTaTHICTb.

CTaH AUTVHW NporpecyBHO nokpaLysascs. JlikyBaHHs
He OTPVMYBaB, OCKINbKV NATOMOri4Hi CUMMTOMM He CrocTe-
piranu. ig Yac KOHTPOrLHOrO 0BCTEXEHHS Yepes 1 MicsLb
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TepMiHanbHuii ineit.

cKkapr He mae. BunopoxHeHHst odopmneHi, 1-2 pasu Ha
[eHb, 6e3 NaTonoriyHnx JOMILLOK. PerpecyBaB acTeHiuHuiA
CWHAPOM, 3'IBUBCS aneTuT, 3adikcyBanu 36inbLUeHHs Macy
Tina Ha 4,5 Kr BNpogoBX MiCsLS.

Y KOHTPONMbHOMY 3aranbHOMY aHanisi Kposi Big
13.12.2021 p. natonoriyHi 3MiHM He BUsBMEHI. PiBeHb
npo3sananbH1X NOKa3HWKiB HopmanidyBaBcs, (pekanbHun
kanbnpotekTuH — 23,83 mkr/r, C-peakTuBHuiA Ginok — 2
mr/n.

CraHom Ha motuin 2022 p. AMTMHA 300POBa, CKapr
He Mae. BunopoxHeHHs — 1 pas Ha AeHb, copmoBaHi. B
navjieHTa nomiTHO 36inbLUKnaca maca Tina, ane ToYHi JaHi
maTu He 3Hae. 36epiracTbCs NakTa3Ha HeJoCTaTHICTb, TOMy
X1oneLpb JOTPUMYETLCS 6e3naKkTO3HOI ieTu. 3annaHoBaHe
KOHTPOIbHE 0BCTEXEHHS (KONOHOCKOMS).

06roBopeHHsA

Bunagok, Wwo onucanu, nokasye CKnagHoLLi AiarHOCTUKW B
OVTUHM iePCHIO3HOT IHAbeKLT, Lo 3a KNiHIYHUMY 03HaKamm
[y’Ke HarapyBana 3anasnbHe 3aXBOPHOBAHHS KMLLKIBHYKA —
xBopoby KpoHa. Lle 3ymMOBneHO HasiBHICTIO nonepeaHboi
raCTPOEHTEPONOriYHOI NaTonNorii, a came nakTasHoi Hego-
CTaTHOCTI, LU0 iMITyBano XpoHi4yHWi nepebir 3anansHoro
3aXBOPIOBAHHS KULLKIBHMKA Ta BM3HAYUIO HEOOXIOHICTb
AndbepeHLianbHoi giarHocTukm 3 xBopoboto KpoHa.

MauieHT npoTsarom niB poKy MaB XPOHiYHWIA Ginb y
XWBOTI, NepiognyHy Adiapeto, BTpaTy Bark. Ha Tni Takux
CVMMTOMIB FOCTPUI €Ni30f KMLLIKOBOI iHAeKLii cnpuiimascs
K 3arOCTPEHHS! XPOHIYHOTO 3ananbHOr0 3aXBOPHOBAHHS
KULWKiBHUKa. [liarHo3 nigTBepaXyBano nigBuLLEHHs e-
KanbHoro kanbnpotekTuHy, CPB, a Takox KomoHockonis
3 bioncieto, Mif Yac KOTPUX BUSIBUMM O3HAKW, XapaKTepHi
Ans xsopobu KpoHa.

OpHak cnpuatnueuiz nepebir 3axBoptoBaHHs 6e3
crneundiyHoro nikyBaHHS BUKNMKAB CYMHIBM LLOAO npa-
BWUMbHOCTI fjiarHo3y xBopobu KpoHa, 3MycvB NpoaoBXUTY
[iarHOCTUYHWI NoLLyK. Tak BUSBUAW iHAPeKLinHY npupoay
TEepPMiHanbHOrO iNeiTy — iepcuHio3Hy iHdekuito. OpyKaHHs
naujeHTa NpoTAroM HacTYMHOTO CNOCTEPEXEHHS NiaTBep-
[IMMO JiarHos.

http://zmj.zsmu.edu.ua

BucHoBKU

1.Y piTed i3 npunyLLEeHHSM NPo HasiBHICTb 3anarnbHNX
3aXBOPHOBAHb KULLIKIBHUKA CI1if BUKITHOUYUTIA KULLKOB iHGDeKLUii
(30Kpema iEpCUHIO3HY) K MPUYMHY CUMMTOMIB.

2. HaBiTb Npw YiTKii KAPTUHI TEPMIHANBHOTO INEiTy, SKui
xapakTepHui ans xsopobu Kpora, pesynisratu eHgockonii
KWLLIKIBHUKA MOXYTb 6y TW BIBHOCHO HECcneLmgiYHUMM, TOMY
B AjiarHOCTNYHOMY NPOLIEC LA eTionorii ineiTy HeobxigHo
BPaxoByBaTW TakoX AiaHi aHaMHe3y, BiANOBIAHICTb pesyrb-
TaTiB nabopaTopHux 0bCTeXEHb, CEpONOrivHi Mapkepy
[eskX iHEKLiNHNX 3aXBOPIoBaHb.
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MienoaucnAaCTUUHUM CUHAPOM NiA Yac BariTHOCTI
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F - ocTatouHe 3aTBEPAXEHHS CTaTTi
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MeTa po60oTH — BUCBITNUTM TaKy PifKICHY NaToNOrito, Ik MIENOAMCNNACTUYHMIA CUHAPOM Y BariTHUX, HaaTh pekomMeHaaLii wogo
NiKyBaHHS1, BeieHHs Ta MOIOriB y TakWX NaLieHTOK 3riAHO 3 BIBOMOCTSIMM (haxoBOi NiTepaTypu; HABECTU BNACHWIA [OCBIA YCMiLLHOTO
Be}eHHs BariTHOCTi Ta NOMOriB Y ABOX XIHOK i3 Ljieto natonorieto.

BucHoBkM. MienogucnnactyHuin CMHAPOM BKpa Pifko AiarHOCTYHOTh Y BariTHUX. 3aXBOPIOBaHHS acoLinoBaHe 3 MiaBWLLEHNM
PU3NKOM yCKNagHeHb i Ans matepi, i Ana nnopa. MuTaHHs WoAo NnaHyBaHHs Ta BEAEHHS BariTHOCTI B NALIEHTOK i3 LM 3aXBOPIO-
BaHHSAM MatoTb CMiflbHO BMPiLLyBaTW (baxiBLi-reMaTonory i akyLwepu-riHeKomnoru nicns peTenbHOro KOMMIEKCHOTO 0BCTEXeEHHS,
LLO YTOYHIOE CTaH KICTKOBOMO3KOBOIO KPOBOTBOPEHHS. BefeHHs BariTHOCTI Ta pO3POMKEHHS MatoTb 34iNCHIOBATUACS B BUCOKO-
KBarnicikoBaHin YCTaHOBI 3 MyNLTUANCLMNNIHAPHWM MiSXOAOM | MOXIIUBICTIO MOHITOPUHIY MOKa3HWKIB reMorpamu, AuHamivHoro
KOHTPOIO CTaHy NoAa, afekBaTHOro Ta CBOEYACHOro 3abe3neyeHHs KOMMOHEHTamu KPoBi.

Myelodysplastic syndrome during pregnancy

V. . Medved, I. M. Hrytsai, A. Ye. Husieva

The aim. To highlight such a rare pathology as myelodysplastic syndrome in pregnant women, provide recommendations for
treatment, management, and delivery in such patients according to modern literature, and share own experience of successful
pregnancy and delivery management in two women with this pathology.

Conclusions. Myelodysplastic syndrome is extremely rare in pregnant women, and the disease is associated with an increased
risk of complications for both mother and fetus. The issue of planning and management of pregnancy in patients with this disease
should be decided jointly by hematologists and obstetrician-gynecologist after a thorough comprehensive examination clarifying
the state of bone marrow hematopoiesis. Pregnancy and delivery should be managed in a highly qualified institution with a multi-
disciplinary approach and the ability to monitor hemogram, dynamic monitoring of the fetus, adequate and timely supply of blood

components.

Mienogucnnactuynuii cuigpom (MAC) — rpyna knoHanb-
HWX 3aXBOPIOBAHb, SKi XapaKTepU3yoTbCH HeehEKTUBHUM
remMonoe3oM i3 Ancnasieto KPOBOTBOPEHHS, LLIO 3yMOBITHOE
3HKEHHS BMICTY KIMITUHHWX €NEMEHTIB Y nepudepuyHin
KpOBi, NiABWLLYIOYN PU3KK IHPEKLIAHMX | remopariyHnx
ycknagHeHb. OCHOBHWIA CYIMMTOM MPU LiX 3aXBOPHOBAHHSIX
— aHewmisi, pedppakTepHa 40 CTaHAapTHOI Tepanii npena-
paTtamu 3anisa, ¢onarie i B12 [1]. [iarHo3 Bu3HavatoTb,
IPYHTYIOYMCb Ha BiJOMOCTSX MPO LIMTOMEHI0 B KPOBI Ta
XapaKTepPHWX FCTOMOMYHUX, MOPOMONiYHMX i LMTOreHe-
TUYHUX 3MiHaX y KICTKOBOMY MO3KY.

Ha nouatky muHynoro cronitta MAC onucanwmii sk
«NepeanenkeMiqHUN» CTaH, a HIHI NiATBEPIKEHO, Lo LS
naTonorist 3 BUCOKO iMOBIPHICTIO MOXe TpaHChopMyBa-
TUCS B FOCTPUI NENKO3, iCTOTHO MOTIpLLYHOYM MPOrHO3 ANst
xutTa [1].

Yacrora MAC y nonynsuii cranosuts 10-12:100 000,
33 JaHVMV OCTaHHIX AOCTIigeHb, 30iNbLLYETHCA B MONOANX
nopen [2].

Y 80-90 % sunagkis etionoria MAC He Bigoma, y
10-15 % po3BuTKy 3aXBOPIOBAHHS Nepeaye UMToCTaTuyHa
Ta/abo npomeHeBa Tepanis, SKy NpU3Havany y 38'Asky 3
CUCTEMHWUM YPaXEHHAM CMOMyYHOI TKAHWHU YW OHKOMO-
riyvHoro npouecy. Cepen chakTopis, BNAMB SKMX 30inbLUyE
puaunk po3suTky MAC, BUPI3HSAIOTb KYPiHHSA, KOHTaKT i3
6EH3MHOM, iHCeKTULMAaMM, NECTMLMAAMM, OpraHiYHUMK
cromnykamu.

3 2000 p. nig yac Bepudikauii giarHozy MAC Bu-
kopucToByBanu knacudikadito BeecsiTHbOI opraHisauii
OXOpOHW 300poB’st (nepernag — y 2008 p.). Y 2017 poui
30INCHUN YeproBWiA nepernsg, BHECNW CYTTEBI 3MiHW.
Y cyyacHin pepakuii knacudikaii BUKIIOUMAN KMoYoBe
MOHATTS «pedpakTepHa aHeMis» Ana BCiX BapiaHTiB
MIC. Ons nosHaveHHs BapiaHTis MOC knto4oBUM HUHI €
MOHATTS «MIENOANCNNACTUYHNIA CUHAPOMY.

Bpaxosytoun HoBy HomeHknatypy MAC, y mabnuy;i 1
HaBefeHo BignoBiaHi BapiaHTn MIAC 3a knacudikauieto
BcecaiTHbOI opranisaii oxopoHu 3nopos’s (BOO3) 2008 p.
i 2017 p. [3].

OcHoBHi kniHivHi nposisn MIOC HaiuacTilue 3yMoBneHi
KiNbKiCHUMM Ta SKICHAMM 3MiHAMMW CUCTEMU KPOBOTBOPEH-
HeA. Tak, BUSBNSAIOTb LMTOMEHIYHWIA CUHOPOM (aHEMito,
TPOMBOLMTONEHI0, NENKOMEHIt0), IH(DEKLNHI yCKNagHeHHs,
B-cumnTomm (3HVKeHHs macy Tina, BedipHin cybdebpu-
MiTET, NITNMBICTb), CNNeHoMeranito, ayToiMyHHI NPOsiBM.
MeToamn fiarHOCTVKM 3aXBOPIOBaHHS, WO HanWdvacTille
BUKOPWCTOBYIOTb, MatoTb 0OMEXEHy fioka3oBy Ga3y yepes
BIZCYTHICTb KNiHIYHUX AocnimxeHb. Hessaxatioum Ha Le,
BOHM € HEOOXiAHUMM eneMeHTamm 00CTEXeHHs! naLlieHTa
[NSi BCTAHOBMNEHHS AiarHo3y Ta BU3HAYEHHS TaKTUK NiKy-
BaHHS, OCKiNbky eCheKTUBHILLI Ta AOKA30Bi METOAN MOKM
LU0 He po3pobneHi.

[Ons Bepudikauii giarHosy MOC tpeba BpaxoByBaTty
Taki KpuTepir:

Zaporozhye medical journal. Volume 24. No. 5, September — October 2022
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Tabnuus 1. Bignosigictb BapiaHTis MAC 3a knacudikauieto BOO3 2008 p.
BapiaHTam MIC 3a knacudikauieto BOO3 2017 p.

BOO3 2008 p. BOO3 2017 p.

PecbpaktepHa LmToneHis 3 NiHilHOK aucnnasicto: MZC 3 niHiitHoto aucnnasieto
pedpakTepHa aHemis (PA), pedopaktepHa
TpombouuToneHis (PT), pechpakTepHa HerTponetis (PH)

1. C1abinbHa uuToneHis B 1 4u GinbLue napocTkis Npo-
TArom 24 micsui: piseHb remornobiny — <110 r/n, KinbkicTb
HeTpodinie — <1,8 x 10%n, TpomGoumTie — <100 x 10%n.

2. BiACyTHICTb iHLIVX reMaTonorivyHMX i HeremaTonoriy-
HIX 3aXBOPIOBaHb, Siki nepebiratoTb i3 LUMTOMNEHIAMN.

Mpu MAC cneumdiunnx ckapr He icHye. HanyacTilui
MPUYMHN 3BEPHEHHS — aHEMIYHI ckapri (cnabkicTb, BTOMa,
3HUKEHHS TONEPaHTHOCTI 0 (i3MYHNX HaBaHTaXeEHb), pia-
L€ — remoparivyHuin CHAPOM Ta IHEKLiHI YCKNaaHEHHS.
TpuBanictb aHaMmHesy — Bif 1 MicALS A0 KiNbKOX POKiB.

MienogucnnactuyHum cungpom i BaritHictb. MAC
nif Yac BariTHOCTI [iarHOCTY0Tb BKpaW piaKo. Woro BusiB-
NEeHHs JoBONi CknagHe, ockinbkn y 60 % BariTHUX BUHUKAE
aHewmis [4]. Kpim TOro, BaxmnmBO BUKITIOUYUTY iHLLI MPUYMHI
LMTONEHIT Ta ANCANACTUYHUX O3HAK Y KICTKOBOMY MO3KY,

PecbpaktepHa aHeMist 3 kinbLeBMmM cuaepobnactamu
(KC)

PecbpaktepHa LMTONEHis 3 MynbTURIHIRHOK AUcnnasieto

MAC i3 KC i niniitHoto gucnnasieto

MAC i3 MynbTUniHiAHo Aucnnasieto
MAC i3 KC i mynbsTuniHiiHoo gncnnasieto
MJC 3 izonboBaHoto feneLieio 5q

MJC HeknacudikoBaHuit

MJC i3 Hagnuwkom GnacTis-1

M[C i3 Hagnuwkom BnacTis-2

PecbpaktepHa aHemist 3 HapgnuLkom GnacTis-1
PecbpaktepHa aHemist 3 HagnuLkom 6nacTis-2

MIC 3 i3onboBaHot0 feneLieto 5q MIC 3 i3onboBaHoto geneLieio 5q

MIC HeknacudikoBaHuit

MAC HeknacudikoBaHuin MAC HeknacudpikoBaHuit

SK-OT annacTU4Hy aHEMIlo Ta NeNKo3.

Ha gymky Z. Yang et al. [5], baktopamu puamky
yCKknagHeHb BariTHOCTI Ta Monorie € CTapLuni Bik Matepi,
MaHichecTaLlis reMaTonoriYyHoro 3axBOpHOBaHHS B nepiog
BariTHOCTI, KinbKicTb nenkouuTiB <4 x 10%n (He MeHLUe Hix
2 BUMIpIOBaHHSA), Tshkka aHemis (<70 r/n, He MeHLUE Hix 2
BUMIptOBaHHS), KirbkicTb TpomBoumTie < 20 x 10%n (HuHi
YiTKO HEe BM3HAYEHO), HAABHICTb Y MaLjiEHTKW recTauinHol
rinepTeHsii.

Bnnve MIC Ha nepedir i pesynirtar BariTHOCTi 3anu-
LIAETCS KOHTPOBEPCIHUM. TaK, OfHi aBTOPU BBaXatoTb,
Lo BariTHICTb, ycknagHeHa MAC, 3aBxay Mae HeraTuBHMIA
MpOrHo3 [6], iHLwi gocnigHUKK Lie 3anepevyioTs [7,8].

My6nikauii, Wo aHani3yloTb BUNALKM BariTHOCTi y
xgopwux i3 MAC, HeuncnenHi. Minbusaroumn nigcymku, 3a-
3Ha4MMO: y xiHok i3 MOC BariTHICTb | momoru acouinoBaHi
3 BICOKOI0 YaCTOTOK YCKMaaHeHb i Ans Matepi, i nnoga.
3okpema MOETbCS NPO Taki 3arpo3numBi CTaHW BariTHOCTI
i nonoris, Sk Npeeknamncisi, nepegyacHe BiaLIapyBaHHS
HOpMarnbHO PO3TaLLOBaHOI NNaLeHTH, nepeavacHi nonoru,
y TSDKKVX BUNaaKax BUSBNSAKTH NICSNONOroBy KPOBOTEYY.
HeraTuBHi Hacnigkv 4ns nnoga — AUCTPeC, a Takox acdikcis
HOBOHapomxeHoro [2,9,10].

HaiibinbLue aocnimkeHHs 3ifcHUNa rpyna KUTancbKnx
BYEHUX, ki onmcanu 25 BariTHocTen y nauieHTok i3 MAC
Bikom 21-38 pokis 3a nepiog i3 1998 go 2013 poky [5]. Ba-
MTHOCTi YCKNagHWUNNCS NPEEKnamncieto B 6 XKiHOK, i3 H1X 5
BUNaAKiB TsHkKOi Npeeknamncii. Hacniakv BariTHocTel: y 21
XiHku Bigbynucs nonory (18 — onepaTuBHUM LWNsSXoM, 3 —
Yepes NPUPOAHI NONOToBi LWNAXY), Y 2 NALEHTOK Y TEPMiHi
25-26 TxHIB 3achikcyBanu aHTeHaTanbHy 3arbenb nnoaa;
2 ocobam BUKOHaM LUTY4He NepeprBaHHst BariTHOCTI B paH-
Hi TEpMiHY 33 MeaUYHUMKM nokasaHHamu. OgHa anTrHa Bif
marepi 3 MAC i giarHocToBaHo npeeknamncieto, Hapoa-
XeHa Ha 31 TVxHi BariTHOCTi, noMepna nicns HapoMKEHHS,
iHWi 20 aiTen BiZHOCHO 300POBI. B oaHi€i 3 xBOpMX Yepes 3
micsili nicns nonoris giarHocTyBanu TpaHcdopmadio MAC
y TOCTPWiA MieNoBNacTHUI NEeKo3.

Ha gymky kutancekux gocnigHukis, ecpext snnusy MAC
Ha nepebir i pesynbTaT BariTHOCTi 3aMeXuTb Bif BUPaXEHO-
CTi UATONeHii. YcknagHeHHs 4ns maTepi Ta nnoaa 3anexarb
Bif CTYNeHs riNoKCii OpraHis i NNaLeHTH, Wo CNpuYnHeHa
TSKKOIO aHeMieto [5].

3aranom BariTHICTb He BBaXatoTb MPOTUMNOKa3aHOLo,
Konu € edpekT Bia Tepanii. BTiM, HUHI HEMae €anHOT AyMKM
wono nikyanHs MIC B3arani i npu BaritHOCTiI 3okpema. Y
6inbLUOCTi (haxoBuX JKepen PekOMEHAY0Tb NepenmBaHHs
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KOMMOHEHTIB KPOBI, a iMyHOCYNPECHBHY Tepanito, XiMieTepa-
nito Ta NikyBaHHS reMONOETUHHUMU CTOBOYPOBUMY KNiTUHA-
MU He MpK3HaYarTh MPOTAroM rectavinHoro nepiogy [11].

HWHi He BM3HaYeHO KOHKPETHWIA PiBEHb reMOrnobiHy,
SKVIA MOXHA PEKOMEHAYBATY 5K OPOrOBUN | BUSHAYANbHIA
Ans TpaHCdy3iHO NiATPUMKM. PiLLeHHs cnif yxsanosaty,
3BaXal4M Ha CUMMTOMMW Ta CynyTHi 3aXBOPIOBAHHS, LLO
BUSIBINEHI B KOHKPETHOI nauieHTkn. ®opmanisytoum Le,
EkcnepTHa rpyna 3 giarHoCTUkK Ta NikyBaHHs NavjieHTiB i3
MIC pexomeHaye npusHaveHHs TpaHCdysii epuTpoLmTo-
BMiCHUX KOMMOHEHTIB y pas3i 3HKEHHS reMOornobiHy MeHLUe
Hixk 80 r/1 i3 KNiHIYHAMI CUMNTOMaMK NOMIPHOT aHeMmii [12].
3a pesynsratamu JOCTIIKEHHS, WO 3AiiicHeHe B KuTai y
2014 poui, piBeHb remornobiHy 70 r/n € nokasaHHAM Anst
3AiNCHEHHs reMoTpaHcdyaii [5].

PiBeHb TpombouwTiB, Npu skomy B nauieHTie i3 MAC
BWHUKAOTb reMoparivHi YCKMagHEHHS, TakoX YiTKO He Bu-
3Ha4eHo, a iaHi Npo NokasaHHs 40 TpaHCdy3ii TpomMboLmTiB
npy LbOMY CUHAPOMI BKpal obmexeHi. MpodinaktniHa
TpaHcdysis TpoMOoLUMTIB pekoMeHAoBaHa MaLieHTam i3
piBHEM TPOMGOLMTIB HUx4e Hixk 10 x 10%n abo npu piBHi
meHLe Hix 20 x 10911 i 3a HasiBHOCTI Byapb-sikoro chakTopa
PU3NKy BUHUKHEHHS kpoBoTeui [13]. BTim, goci y AOCTYMHiN
(haxoii nitepaTypi Hemae AaHUX OO PEKOMEHIOBAHO-
ro piBHA TPOMBOLWMTIB y BariTHWX, KONW Crig, Npu3HavaTn
TpaHcdyasito npu MAC. BeaxatoTb, WO KinbkicTb Tpombo-
UMTIB Y UMX xiHOK Mae ctaHouTn 20-30 x 10%n nepen
BariHanbHWMKM nonoramm Ta 250 x 10%/n, SKLWO NnaHyeTbes
kecapis po3TuH. OTxe, NOPOroBUM piBHEM TPOMBOLWMTIB
ans saritHux i3 MIC, iMmoBipHo, MoxHa BBaxatn 20 x 10%n
[5,14].

Kpim nepiognyHux nepenvnBaHb KOMMOHEHTIB KPOBI,
€puUTpOnoes-CTUMYIIoBarbHi Mpenapaty (enoeTnH anbda,
enoeTuH beta, fapbenoeTuH anbda) € epekTMBHUMM Ans
nikysaHHs MOC. BoHu He npoHuKatoTh Yepes MaTkoBo-Mnna-
LeHTapHui Bap’ep, He YMHATL NPSIMOTO BNAWBY Ha Mnig
[15,16]. EpuTponoeTuH MoXHa 3acToCOBYBaTH AN1S MigBu-
LLIEHHS! NOKa3HWKIB reMornobiHy, a Takox 3MEHLLEHHS 3a-
NexHocTi Bif TpaHcysin JOHOPCbKUX epuTpoumTiB [17-19].

KhiHiuHe cnocTepeXxeHHs

Kniniunuit Bunapgok 1. MNavjieHTka Bikom 27 pokis, BariT-
HicTb Apyra. MNepLua BariTHICTb — 3 pOKM TOMY, 3aKiHUMnacs
MeavkaMeHTo3HUM abopToM. Iia yac noctaHoBKM Ha 0Bnik
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y TepMiHi 12 TwxHiB y 3aranbHomy aHaniai kposi (3AK)
BUSIBANM 3HWXKEHHS PiBHIB TpOoMOOLMTIB, reMornobiHy,
nevikouuTis, epuTpouNTiB. INicns obecTexeHHs remMaTtonora,
CTepHanbHOI NMyHKLii naujeHTky Hanpaswnmu B 1Y «IHcTuTyT
negiaTpii, akywepcTBa Ta riHekonorii iMeHi akagemika
O. M. Nlyk'aHosoi HAMH YkpaiHu», ae BukoHanw Tpenax-6i-
oncito, BctaHoBunm aiarHo3 — MIC i3 MynbTuchokansHow
avcnnasieto, Tskka dopma.

BariThicTb Mana nepebir i3 noripLeHHsM 3aranbHoro
ctaHy. XiHka nepebyBana Ha cTaLioHapHOMY TiKyBaHHi
B TepmiHax 18-19, 20-24 TuxHi. 3AK: remornobiH —
53-70 r/n, eputpountn — 1,46-2,10 x 10"/n, neiikoumTn
-2,0-3,2 x 10%n, TpomGoumtn — 9,0-50,1 x 10%n, LLOE
—10-47 mm/rog. OTpumyBana MeTUNNPELHI30MNOH, a TaKOX
Tepanito cynpoBoay IMIOKOKOPTUKOIA (BriokaTop NpoTOHHOT
MoMnK, NpenapaTtu KarnbLito, NoniBitamiiu), AULMHOH Ta
acKopyTUH. 3a BariTHICTb TPWYi NEPENNTO TPOMBOKOHLIEH-
TparT, YOTWpKW pasu — BIAMUTI EPUTPOLIMTL.

BariTHicTb BEnM BUYIKYBanbHO, NepepuBaHHS He
MPOMOHYBasK, OCKiNbKW NalieHTka BKpal 3allikaBrneHa B
AWUTVIHI, @ PU3VK JOCTPOKOBOTO PO3POIKEHHS 32 HASIBHUMM
MoKasH1Kammn nepuepuyHol KpoBi NepeBuLLYyBaB PU3NK
MPOAOBXKEHHS BariTHOCTI. PEKOMEHI0BAHO YHUKATY KOHTaK-
Ty 3 iH(beKUinHMMK XBOpUMM, NepebyBaHHs B MPUMILLEHHI
3 KOHAMLIOHEepOM, BXVBaAHHS NPOAYKTIB, ki HEe MOXHa
oumncTuTV abo 06pObMTY TEPMIYHO, MPOJOBXYBATY TEPanito.

Mg vac rocnitanisauii Ha nonory y TepMiHi 38 TYXKHIB
naLjieHTKa Ckap)Xunacs Ha 3ararbHy cnabkicTb, npuckopeHe
cepuebutTs. OTpumyBana npusHayeHe y BigaineHHi niky-
BaHHs METUNNPEAHI30NOHOM 22 Mr Ta enstpombonarom 50
mr/no6y, a Takox Tepanito CynpoBoAY, AULIMHOH Ta ackopy-
TUH. Y 3AK: remorno6iH — 85 r/n, TpomGoumTin — 93 x 10"/,
nenkounTn — 6,5 x 10%n, eputpoumtn — 2,7 x 10'?/n. Mo-
KasaHb A0 3aMiCHOI Tepanii BigMATMK epuTpoLMTaM¥ Ta
TPOMOOKOHLIEHTPaTOM He Byro.

BpaxoBytoum TSXKKICT OCHOBHOTO 3aXBOPIOBAHHS, Tep-
MiH BariTHOCTI, AaHi ynbTpa3BykoBOro AOCHiMKeHHs nnoaa
Ta 3840BiNbHi reMaTonoriyHi NOKa3HWKM, yXBanMmM PilLieHHs
Mpo NPOrpamoBaHi Moror 3a y4acTio MynsTUAMCLMNIiHap-
Hoi Bpuragw nikapis. Y TepMmini 39 TWXHIB BUKOHANN amHio-
TOMito, BBeZeHO 40 Mr cony-Mefposy BHYTPILLUHbOBEHHO, a
TaKOX KOXHi 4 roAWHM NOMOriB BHYTPILLHBOBEHHO BBOAWIN
AVMUVHOH y 03i 4 M. B akTuBHin dasi | nepiogy nonoris
3aifcHUNK enigypanbHy aHanresito. Hapogunacs xuea,
3n0poBa aieuunHka Baroto 3300 r, foBxwHa Tina—52 cm, 7-8
6anig 3a wkanoto Anrap. Il nepioa nonorie Benu akTUBHO.
3aranbHa kposoBTpata craHosuna 300 mn.

Micnsa nonoris BiZHOBUAW Tepanito METUANPEHI30N0-
HOM Ta ensTpombonaromM y nonepenHix fosax. JlakTauito
BUPILLEHO BWKITKOUNTK, 3acTocyBanm kabeproniH. llicns
nonorie 3AK: eputpountt — 3,24 x 10'2/n, remorno6iH — 93
r/n, TpombouunTn — 215 x 10%2/n, nerkountn — 7,2 x 10%/n.

Xinka pasom i3 guTuHoto BunMcaHa Ha 6 foby B 3a-
[0BiNbHOMY CTaHi.

Kniniynni Bunagok 2. MNauieHTka Bikom 29 pokis
Hagivwna B 1Y «IHCTUTYT nepiaTpii, akywepcTsa Ta riHe-
konorii imeni akagemika O. M. Jyk'aHosoi HAMH YkpaiHu»
3 giarHo3om: BariTHicTb Ill, 31-32 TvxkHi; mienogucnnac-
TUYHWIA CMHOPOM, pedpakTepHa aHeMis, NenKoneHis;
XPOHIYHUI racTpuT, pemicis; BapukosHa xBopoba BeH
HWKHIX KiHLiBOK B3 XpOHi4YHOI BEHO3HOI HeLoCTaTHOCTI;
BPOIKEHa aHoOManis cevocTaTeBoi CUCTEMM — NOABOEHHS

YaLLKOBO-MUCKOBOI CUCTEMV NPABOi HAPKU; XONeCTaTUYHN
renartos BariTHWX.

B aHamHesi 4Bi BariTHOCTI, LU0 3aBEPLUMMNCS TEPMIHO-
BUMM nonoramu. [ig yac nonepeHix BariTHOCTEN navieHTka
Le He mana MIC, rematonoriyHi NoKa3HWKK BiANOBIaNM
Hopmi. fliarHo3 MAC BCTaHOBNEHO Yepes pik Nicns OCTaHHIX
nonorig. [Nepebysana Ha 0bniky B MiCLIEBOro remaronora,
nikyBaHHS OTPUMYBasia 3a MiCLeM MPOXMBAHHS, OTPUMY-
Bana reMmoTpaHcyaii.

Ha o6niky B 3B’'A3Ky 3 BariTHicTi0 nepebyeae 3 10
TWXHIB, Y LbOMY TepMiHi Byna 3arpo3a paHHbOro BUKVAHS.
Y 16 TWXHIB oTpuMana iH'ekuito dinrpactumy. MauieHTui
MPU3HAYEHO TaKOX METUNNPEAHI30NoH y A03i 24 Mr Ha
[o6y, Tepanito CynpoBoAy, YPCOAE30KCUXONEBY KUCMOTY B
no3i 1000 mr Ha goby.

Y 31-32 TWKHI BUSIBUN 3HUKEHHS BCIX OCHOBHWX re-
MaTomoriYHIX NOKa3HMKIB: reMornobiH — 54 r/n, epuTpoLmnTy
- 1,32 x 10"/n, neiikountn — 2,56 x 10%n, TpomGOLUTI
—121 x 10'%/n. Mpn3Haumnu TpaHcgy3ito BIGMUTIX EPUTPO-
uuTiB. CTaH Ta aHaniav KpoBi noninLmMnmuest: remornobiH — 94
r/n, eputpoumntn — 2,3 x 10'%/n, nenkountn — 3,7 x 10%n,
TpombouuTi — 189 x 10'?/n. [Josy mMeTunnpeaHisonoHy
3meHLWKnm cnodatky ao 20 mr/noby, notim — o 16 mr/noby.

Y 38’3Ky 3 AUCTPECOM Nnoaa B TepMiHi 37-38 TUXHIB
3AiCHUIN KecapiB PO3TUH. Hapoamses xuBniA, 300pOBUI
xnonuuk Baroto 2620 r, goBxwuHa Tina — 50 cm, 7-7 6anis
3a Lwkanoto Anrap.

MMicns nonorie xiHka NPoAOBXyBana npuiMaTn me-
TUnnpegHisonoH 16 mr. NlakTauia 3bepexeHa, xnonynk
nepebyBaB Ha rpyaHOMY BUroAOBYBaHHi. [licna nornoris
y 3ararnbHoMy aHanisi kposi: eputpoumut — 3,2 x 10'/n,
remorno6iH — 91 r/n, TpomGoumuTn — 205 x 10"/, neko-
umntn — 5,2 x 10%/n.

Xinka BunncaHa Ha 5 o0y pasom i3 AUTMHOK B 3a-
LOBIfIbHOMY CTaHi.

BucHoBKM

1. MuTaHHs LWOAO0 NNaHyBaHHS Ta BEAEHHS BariTHOCTI
B nauieHTok i3 MAC maioTb cninbHO BuMpiLLyBaTK dhaxie-
Lii-rematonory N akyLuepu-riHekonoru nicns peTenbHoro
KOMMINEKCHOrO OOCTEXEHHS, L0 YTOUHKOE CTaH KICTKOBO-
MO3KOBOrO KPOBOTBOPEHHS.

2. 3a HasiBHOCTI rinonmasii KICTKOBOro MO3KyY Ta LMTONeEHii
€ PU3VIK MOCUEHHST LIMX 3MiH Mig, Yac BariTHOCTi, TOMY AOLiMb-
HO NNaHyBaTW BariTHICTb y Nepiof peMicii 3aXBOPIOBaHHS.

3. Mip yac BariTHOCTI MOXNMBE 3AINCHEHHS CUMNTO-
MaTUYHOI, ane He natoreHeTnyHoi Tepanii MAC. BegeHHs
BariTHOCTi Ta PO3POMKEHHsI HEOBXiAHO 3AifCHIOBaTH B
BICOKOKBasi(hikoBaHii yCTaHOBI, e € MOXIIUBICTb MOCTilA-
HOrO MOHITOPUHIY MOKa3HWKIB reMorpamu, AMHaMiYHOro
KOHTPOSIO CTaHy NfoAa, afekBaTHOro Ta CBOEYACHOro
3abe3rneyeHHs KOMMOHEHTaMM KpoBi. MoxnuBicTb Hapo-
[DKEHHS AiTeN — Oyxe BaXIMBUI acnekT BUCOKOI SKOCTI
XnTTS XBopux Ha MIC.

MepcnekTMBM noganbLUKMX AoChigkKeHb. HakonuyeH-
HS JoCBiQy A4acTb 3mMory po3pobuTi onTumansHi nigxogu
[0 TaKTVKV BEAEHHs! BariTHOCTI Anst 3abe3neyeHHs cnpiu-
STNMBOrO pesynbrary Ans Matepi Ta HOBOHAPOMKEHOTO.
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