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Abstract. The history of the establishment of the National Registry is rather complicated
and proceeds in several stages. It started in 2002, and the multistage nature of the Registry
is related to the medical and technological changes that ensure the functioning of the
registry (modification of the individual registration forms and the reporting form), as well
as to the target groups of patients (patients with chronic kidney disease, kidney transplant
recipients, or patients with acute kidney injury).

The National Registry is managed by its coordinating committee, and regional registries
are managed by regional coordinators. The rating evaluation of the status of medical care
of nephrology patients in Ukrainian regions and Kyiv is prepared annually based on the
regional registries.

We believe that the transformation of the effective aggregated version of the Registry into
an online version is necessary and perspective.

Keywords: National Register, medical and technological ensuring, rating, regions.
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M. O. Kosecnuk, H. 1. Kozmok, O. O. Pa3saxkaena

HauionajibHOMY peecTpy XBOPHUX HA XPOHIYHY
XBOPOOY HMPOK Ta NALIEHTIB 3 TOCTPUM MOMKOXKEHHIM HHPOK

20 pokiB: Ha0AHHSA Ta NEePCIEeKTUBH

Y «Inctutyt Hedposorii HAMH Ykpainu», M. Kuis

Pe3stome. Icmopis cmanoenenns nayionansHoeo peccmpy docums ckaadua i 6acamoemanua. Poznouanace 6éona’y
2002 poui. bacamoemannicmy noe 13ana 3i 3MIHAMU MEOUKO-MEXHOA0IYHO020 3a0e3neuenHs QYHKYIOHYB8AHHS Peecmpy
(modugpixauyiero indusioyanvrux gopm peecmpauii ma 36imuoi oopmu), yinboBUX epyn X80pux (Xeopi Ha XPOHIUHY X6OPO-

6y Hupox (XXH), 3 mpauncniaumoeaHorw HUpKoio abo nayicumu 3 2cocmpum nouwKooxcesHsm Hupoxk (I'11H)).
Menedxucmenm HayioHanrbHo2o0 peecmpy 30iliCHIOE 1020 KOOPOUHAYIUHUL KOMImem, a peioHANbHUX peEcmpis, -

Pe2iOHANbHI KOOPOUHAMOPU.

Ha ocrosi danux pe2ioHanbHux peecmpis WopiuHo opmMyemscs peilmuneoea OuiHKa Cmaxy HA0aHHs Hegpoaoeiy-
Hoi donomoeu xeopum Heghponoeiurnoeo npoghinio 6 obracmsax Yipainu ma m. Kuegi.
Bsaxcaemo, wjo HeoOXiOHUM Ma NepcneKmuUsHUM € Mpancopmayis HUHI 0itoH020 azpec08an020 6apianmy pec-

cmpy 6 on-line eapiaum.

KirouoBi ciioBa: rauionanvruii peccmp, meouxo-mexrnonoeiune 3abesnevents, peimune ooiacmeil.
Konduiikr inrepeciB. Asmopu 3aseanroms npo éiocymuicmo KoHpaikmy inmepecie.

[Mepim eTanmom HaIiOHATEHOTO PEECTPY XBOPUX
Ha XpOHiIYHY XBOpOOYy HUPOK OYB aHaIi3 JaHUX

dopMu 47-3M0pOB  «3BiT IIPO MEPEXKY Ta Mislb-
HICTh MEIUYHUX 3aKJIadiB»;

dopmu 17 — «3BiT PO MeTNIHI Kagpu»;

dopMu 12 — «3BiT IIpo 3aXBOPIOBAHHS, 3apee-
CTPOBAaHi Y XBOPUX, SIKi TPOXUBAIOTH B pailoHi 06CIy-
TOBYBaHHS JIiIKYBJIbHO-TTPO(iTaKTUYHOTO 3aKIany»;

hopmu 20 «3BiT NTiKyBaTBHOMIPODiTAKTUYHOTO 32~
KJTamy»;

dopmMu 67 «3BiT PO KiIBKICTh XBOPUX, SIKi Mepe-
OyBalOTh Ha 00JIiKY 3 XpPOHIYHOIO HUPKOBOIO HEAOCTAT-
HICTIO Ta Mali€HTIB 3 TPAHCIIAHTOBAHOIO HUPKOIO».

3aBmsku 1poMy y 2002 poiti 6yB chopMoBaHUIA
Ta BuAaHuil HOBinHUK «OCHOBHI MOKa3HUKU Hehpo-
JoriuHoi gomomoru B YKpaini 3a 2002-2003 poxwu»
(puc.1) [1].

Ha Toit yac Ha o6iky nepedyBanu 10057 xBopux
Ha XHH, 1691 i3 sxux 6yau 3 Briepiie BCTAHOBICHUM
niarHO30M. 3-IIOMiX HAIIWX CIHiBBITYM3HUKIB JIHIIE
19 xBopux Manu MOXJIMBICTH JIIKYBaTUCSI METOIOM
neputoneanbHoro mianizy (I11). Ycworo 1514 maiien-
TiB JiKyBanucs metonoM remomianizy (I'/l) (tabma. 3).

Miukoaa OnekciiioBuy KojecHuk
director@inephrology.kiev.ua

Byno 3apeectpoBano smiie 378 mailieHTiB 3 (QyHK-
IIOHYIOYMM HUPKOBUM TPAHCIIJIAHTATOM;, TOCTYITHICTh
HUpPKOBOIO 3amicHoio Tepamielo (H3T) naceneHHio
Ykpaiau ctanosmwiaa 40,0 Ha 1 murH. CHiBBiZHOIIICHHS
MoganbHocTet H3T cxmanmano: Il —79,2%, T4, — 1%,
TH — 19,8%.
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Puc. 1. ®oro nepiroro noBimHUKa «OCHOBHI MOKa3HUKU
HedpoJIOriYHOI JOITOMOTY B YKpaiHi
3a 2002-2003 poku»

4 MpobAeMM OPraHi3ALLi TO eKOHOMIKM
HEPPOAOTIYHOT AONOMOTI
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Takuit 1OBiTHUK TaKOX OYB CTBOPEHMII Ha Iia-
ctaBi gaHux 2004-2005 pokiB Ta BumaHuii y 2005 potii.

Menuko-TeXHOJOTiYHOK OCHOBOIO CTBOPEHHS Ta
(yHKIIIOHYBaHHS HAlLliOHAJIBLHOTO PEECTPY XBOPUX Ha
XpPOHiIYHY XBOpOoOY HUPOK cTaB 3aTBepaxkeHuit AMH
ta MO3 Ykpainu Haka3 Bin 30.09.2003 poky Ne65/462
«ITpo monimieHHs1 SKOCTi Ta OpraHisailii cucTemMu
MEINYHOI JOMOMOTHU AOPOCIUM XBOPUM HedpoJsoriu-
Horo mpo@diaio» (i3 3MiHAMU BHECEHUMU CHiIIbHUMU
Hakazamu HAMH T1a MO3 VYkpainu Ne 43/454 Bin
10.07.2006; Ne 39/420 Bim 20.05.2010; Ne 84/608 Bin
22.09.2011; Ne 74/688 Bim 30.09.2014; Ne 45/540 Bin
25.08.2015), sgkuii per1aMeHTyBaB CTPYKTYpPY, (PYHK-
1Iii Ta IITaTHE HAlIOBHEHHSI LIbOTO BUIY MEAUYHOI 10-
TIOMOTH.

Hnsg tepmiHosoriuHoi yHidikalii Oysia cTBopeHa
HoBa KJlacu@ikallisi XBOpoO Ce40BOI CUCTEMMU IJIsI He-
¢poJioriuHoi mpakTUKu, sska Oyna 3arBepaxeHa Il
HallioHaJbHUM 3’1310M HedpoJjoriB YKpaiHnu (M. Xap-
KiB, 23-24 BepecHs 2005 p.). ¥V 3B’53Ky 3 UM OyB iMII-
nemeHToBaHuit Haka3 MO3 ta AMH VYkpainu 3a No

r

Annual
Report

2019

Puc. 2. BinobpaxenHs nanux HaiioHansHoro peectpy Ykpainu y peectpi ERA-EDTA 3a 2019 pik

Y 2007 poui peectp OyB TpaHC(OPMOBAHUI Yy
«HauioHanbHMi1 peecTp XBOPUX Ha XPOHIUHY XBOPOOY
HUPOK».

MeHeIKMEHT HallioOHAaJAbHOTI'O PEECTPY 3MiliCHIO-
BaB MOTO KOOPAMHALIIMHUI KOMITET, IKUit OyB CTBO-
penuit y 2007 poui. [0J0BHUM KOOpAWHATOPOM CTaB
aupektop AY «Incrutyr nepponorii HAMH VYkpai-
HU», wieH-KopecnoHaeHT HAMH Konecnuk M. O.,
3aCTYITHUKOM TOJIOBHOTO KOOpAMHATOpa — 3aBigyBay
BifIily HayKoBO-oOpraHi3auiiiHoi poootu A. M. H. Caii-
nmakosa H. O., ureHamMu KoMiTeTy — K. Tiel. H. Koamok
H. 1., BnanzieBcoka I'. C.

of Nephrological Care

43/454 Bin 10.07.2006 p. «I1po 3aTBepaKeHHsT hOopMU
MEIUYHOI 00JiKOBOI JOKyMeHTallii, popMu 3BiTHOCTI
Ta iHCTPYKUIil 11040 iXHbOTO 3alIOBHEHHSI 3 MUTaHb
peecTpalii MalieHTiB 3 XPOHIYHOI XBOPOOOI HUPOK
(XXH)».

Y 2007 poui O0ya0 CTBOpEHO MporpamMHe 3a0e3-
nevyeHHs BeaeHHs peectpiB. CydyacHi 3acobu 06poOKu
iH(opMallii 1O3BOJWIN MEePeBECTU Ha HOBUI PiBEHb
MPOLECU KOHTPOJIIO SIKOCTi MEpBUHHOI iH(opMallii,
3aCTOCOBYBAaTU ABTOMATHU30BaHiI MPOLEAYypU TMOLIYKY
Ta YCYHEHHS MOMWIKOBUX Ta AYOJIOIOUUX 3aMUCIB Y
0aszax JaHUX PeriOHaJbHUX PEECTPIB.

3anpoBaKeHHS HOBUX TEXHOJIOTIl CyTTEBO IMi[-
BUILWIO SIKiCTh MEPBUHHOI JOKYMEHTALIil 30KpeMa Ta
peectpy 3arajoM. Takuii miaxim 3abe3neuyuB BiaMo-
BiJHICTh MaHUX HAlLiOHAJILHOTO PEECTPY XBOPMX Ha
XpPOHIYHY XBOpPOOY HUPOK TaKuM, IO BiIMOBiZalOTh
Bumoram peectpy ERA-EDTA, no sikoro BiH OyB 10-
nydeHuit y 2006 poui. Ha puc. 2 monaHi mani Hamio-
HajbHOTO peectpy YKpainu y peectpi ERA-EDTA 3a
2019 pik.

A3 PREVALENT PATIENTS ON RRT IN 2019

lation by country  region, unadjusted and adjusted

Y tomy X poui 3a iHiniatusu KonecHuka M. O. B
CTpYKTypi IHCTUTYTY Oy0 cTBOpEeHe Tepiie B YKpaiHi i
OJIHE 3 TIepIIuX y €BpoIi BiagiieHHs] iHTEHCUBHOI He-
¢poJiorii, YuM OYB 3alI0YaTKOBAaHUI PO3BUTOK HOBO-
ro Hamnpsmy Hedposiorii B Ykpaini. Ctajla 04eBUIHOIO
HeOoOXimHICTh BimoOpaxkeHHs iHdopMallii 110 10 XBO-
pux Ha rocTpe nomkoakeHHIM Hupok (I'TTH).

Y «Iucturyt Hedponorii HAMH Ykpainu» po3s-
poOuUB HeoOXimHi 3BiTHI hopMuU, sIKi OyIM 3aTBEpAXKE-
Hi HakazoM MO3 Ykpainu ta HAMH VYkpainu Bin
11.07.2012 p. Ne 514/41 «IIpo 3aTBepmxeHHs GhopM
MEePBUHHOI 00/TiKOBO1 TOKYMEHTallii, (hOpMHU 3BiTHOCTI
3 MUTaHb PEECTpaLlii MaLliEHTIB 3 XpOHIYHOIO XBOPOOOIO
HUPOK, TPAHCIUIAHTOBAHOIO HUPKOIO 200 TOCTPUM I10-
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IIKODKEHHSIM HUPOK Ta iHCTPYKUIM I1IOAO iXHBOTO

3aMOBHEHHSI»:

® (¢dopma mepBMHHOI 00JIiIKOBOI mAoKymeHTalii No
167-1/0 «PeecTpaliiiiHa KapTa XBOPOTO 3 XPOHiu-
HOI0 XBOp00o10 HUpoK (XXH) abo TpaHCcIIaHTO-
BaHolo HUpKOIo (TH) No  »;

® (dopma mepBMHHOI 00JiKOBOI moKymeHTalii No
167-2/0 «PeecTpaliiiiHa KapTa XBOPOT0 3 TOCTPUM
nomkomkeHHsIM HUpok (TTIH) Ne — »;

® (opma 3BiTHOCTI Ne 67 (piuHa) «3BIiT MPO KiJb-
KiCTh XBOPUX, SKi MepedyBaloTh Ha 00JIiKY 3 Xpo-
HiuyHOIO0 XBOpo0Ooto HUpoK (XXH), TpaHcriaHTO-
BaHowo HUpkow (TH) abo roctpum momkomaxeH-
HsMm Hupok (I'TTH), 32 20 pik»;

® iHCTpPYKUisl 1IOAO0 3amoBHEHHS QoOpMU mMep-
BUHHOI 00JikoBoi mokymeHTalii Ne 167-1/0
«PeecTtpaniiiHa kapTa XBOPOTO 3 XpOHIYHOIO XBO-
poboto Hupok (XXH) abo TpaHCHIaHTOBaHOIO
Hupkowo (TH) No. »;

® iHCTpPYKUisl 1IOAO0 3amoBHEHHS QoOpMU Mep-
BUHHOI 00JikoBoi mgoKyMmeHTarii No 167-2/0
«PeecTtpariiiiHa kapTa XBOpOTro 3 TOCTPUM MOLIKO-
mxkeHHsIM HUpOK (I'TTH) No. »;

JEFKABHA YCTAHOBA
AHCTHTYT HESPOAOTT HALIOHANBHOI ARAJEMIT
MEJHYHIX HAYE YKPATHH»

HAI[IOHAJIbHHHA PEECTP XBOPHX

HA XPOHHYHY XBOPOBY HHPOK
TA TAIIIEHTIB 3 TOCTPHM
NOWKOKEHHAM HHPOK

2014 pix

Kuis - 2015

® iHCTPYKIlis 1IOA0 3alOBHEHHS (DOpMU 3BITHOCTI
Ne 67 (piuHa) «3BiT PO KiJIbKICTh XBOPHX, IKi TTe-
pedyBaloTh Ha 001iKy 3 XpOHIUHOIO XBOPOOOIO HU-
pox (XXH), TtpaHcmiaHToBaHOl Hupkoio (TH)
abo roctpum mnoikomkeHHsIM Hupok (I'TIH), 3a
20 pik».

® Haka3  nOpoiIlIOB [epXaBHY pPEECTpALi€0 Y
MiHicTepcTBi I0CTULIT YKpaiHU i omy0IiKoBaHUMA
y «OdiuiiHoMmy BicHUKY YKpainu» Bix 07 BepecHs
2012 poky Ne 65.

BBaxkaemo 3a HeoOXiTHe HaroJoCUTH, 110 00po0-
Ka MepcoHaJbHUX JaHUX Malli€HTIB 3 XPOHIYHOIO XBO-
po00I0 HMPOK, TPAaHCILJIAHTOBAHOIO HUPKOIO abo Tro-
CTPUM MOUIKOMXKEHHSIM HUPOK 3IiMCHIOETHCS BilMo-
BiIHO JO BUMOTI 3aKOHOAABCTBa YKpaiHU MpPO 3aXUCT
MepPCOHATbHUX JTaHUX.

OCKiJlbKM NallieHTM 3 (GYHKUIOHYIOUMM HUP-
KOBUM TpaHCIJIaHTaToM € xBopumu Ha XXH, To y
2015 poui peectp O0yB TpaHchopmoBaHuil y «Harri-
OHAJIbHUI PEECTP XBOPUX Ha XPOHIUHY XBOPOOY HU-
POK Ta MAIli€HTiB 3 TOCTPUM IOIIKOIXEHHIM HUPOK»

(puc. 3) [2].

JEFHABHA YCTAHOBA
«IHCTHTYT HE®POJIOT 1] HAIIOHATBHOT AKAJEMIT
MEJIHYHHX HAYK YKPATHH»

HAI[IOHAJILHHI PEECTP XBOPHX
HA XPOHIYHY XBOPOBY HUPOK
TA IAHIEHTIB 3 TOCTPHM
NOWKO/KEHHAM HUPOK

2020 pix

Kuin - 2021

Puc. 3. ®oro «HamioHanbHUI peecTp XBOPUX Ha XPOHIYHY XBOpOOY HUPOK Ta TAIIiEHTIB
3 TOCTPUM TTOIIKOIKEHHSIM HUPOK» 3a 2014 Ta 2020.

PeecTp ckitamaeThes 3 IITU pO3MIiJiB, B SKUX Ha-
BOJSITbCS TIOKA3HUKW HalaHHSI CIeliaai3oBaHOl J10-
noMmoru xBopuMm Ha XXH III-V cragiii Ta nmauieHTiB
3 I'TIH B VYkpaiHi 3arajoM Ta y KOXHOMY CYyO’€KTi
JIepXaBu OKPEeMO:

posnain 1. 3aranbHi BiToMOCTi;

posnin II. JlikyBaHHs xBopux Ha XXH V cranii
METOIOM reMoiaisy;

posmin II1. JlikyBanHs xBopux Ha XXH V cranii
metonoM I1/1;

posain IV. JlaHi npo XBopuX 3 TpaHCILUIaHTOBA-
HOIO HUPKOIO;

posain V. JlikyBaHHSI XBOPUX 3 TOCTPUM IMOIIKO-
mxeHHsaM Hupok (I'TIH).

CranoM Ha 01.01.2022 pik Ha 006JiKy nepedyBa-
J0 39 430 xBOpHUX Ha XpOHiYHY XBOpoOy HUpok [11-V
cramii (tabus. 1), 3767 i3 akux OyJM 3 Breplle BCTa-
HOBJIEHMM JiarHO30M. MeETOIOM NEepUTOHEATbHOTO
Hiamizy JjikyBaiuch 931 xBopwuit, remonianizy 8717
MAalli€HTIiB.

6 MpobAeMM OPraHi3ALLi TO eKOHOMIKM
HEPPOAOTIYHOT AONOMOTI
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Tabauys 1
Po3nonii xBopux Ha XpoHIYHY XBOpOOY HUPOK 3a ctamisvu y 2021 pomi
. III cranis IV crania V cranig
XBopi Ha
XXH aoc. Ha 1 aoc. Ha aoc. Ha
-V : MJIH. % . 1 min. % . 1 M. %
craal | napi naHi naHi
Hac. Hac. Hac.
Vkpaina 39430 20912 501,1 53,0 5437 130,3 13,8 13 081 313,4 33,2

Hani mono 3abe3nevyeHocti HacenaeHHd Ykpainu H3T (2002-2012-2021 pp.) y wizoMy Ta 3a OKpeMUMU iX

BUIAMU MojAaHi y Tab.2.

Tabauys 2
3ao6e3neuenicte H3T Hacenenns Ykpainu (2002-2021 pp.)
IToxka3Hukmu 2002 2012 2021
Abc. 1514 4952 8717
Kimbkicts TJI xsopux L 31,7 108,9 208,9
HaCeJIEHHS
o ) Ac. 377 918 1527
Kinbkicts I'/l xBopux, 10 BHepine B34Ti Ha
JIKyBaHHs Lt 1l o 7,9 20,2 36,6
HACeJIEHHS
AGc. 19 877 931
Kimbxkicts IT]T xopux £ L ifmie 0,4 19,3 22,3
HaceJeHHS
o . AGc. - 237 144
Kinbkicts I1I xBopux, 110 Biepine B34Ti HA
MiKyBaHHs Ha Ivx _ 5.2 3,5
HaCeJIeHHS
o A6c. 1533 5829 9648
3arajpHa KiJIbKiCTh JiaJi3HuX
xsopux (T+I1]T) L 1| e 32,1 1282 231,2
HaCEJICHHSA
o ) AGc. 377 1155 1668
KisbKicTh «<HOBHX» XBOPHX, HIO B3ATi HA
nikysanus giaxisom (DI+I1T) [t L pom 7.9 25,4 40,1
HaCeJIEHHS
o ) Abe. 378 840 1533
KinbkicTs xBopux 3 hyHKIiOHYI09010
TpaHCILIaHTOBaHOK0 HupKoio (DTH) Ha 1w 7.9 18,5 35,7
HACeJIeHHs
o ) . AGc. 69 100 135
KibKicTh XBOPHX, IKUM Y 3BITHOMY POIIi
Ha 1 min
TPAHCILIAHTYBAH HUPKY 1,4 2,2 3,2
HACEJIEHHS
Abc. 1911 6 669 11181
Bcboro xsopux Ha H3T
P Ha I s 40,0 146,7 267,9
HaCeJIEHHS
% 1 79,2 74,3 78,0
CuiBBiTHOIIEHHS
suais H3T % T1]1 1,0 13,2 8,3
% TH 19,8 12,5 13,7

3 2015 poky «HauioHanbHUI peecTp XBOPUX Ha
XPOHIYHY XBOPOOY HUPOK Ta MALiEHTIB 3 TOCTPUM T1O-
IIKOMXKEHHSIM HUPOK» € JXKepesoM iHdopMallii 111010
MPOBEACHHS IIOPIYHOI PEUTUHIOBOI OLIIHKM SKOCTI
HaJaHHS CIeliaJi30BaHOi MEIWYHOi JOMOMOTHU XBO-
puM HedpoJtorivHoro mpodinto B obaacTsax YKpaiHu 3

BUKOPHUCTaHHSIM METONY KOMIJIEKCHUX CTATUCTUYHUX
koediuienTis (tabda. 3) [3, 4].

BusHaueHo Miclie KOXXHO1 00J1aCTi Y HallioHaJb-
HOMY PEWTHUHTY Clelliali3oBaHOI MeAWYHOI IOMO-
MOTH XBOpUM HedposoriyHoro npodiitto. OcHOBOO
BU3HAYECHHS PEUTHUHTY 00JacTi OyB MOPiBHSAJBHUNA
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aHaJli3 CKJIaJOBUX CIleliani3oBaHOi MeAUKO-Tpodi-
JIJAKTUYHOIT JOMOMOTY XBOPUM HE(PPOJIOTiYHOTO MPO-

dinto:
I.  Opranizauii Ta 10CTynHOCTi He(hPOIOTiYHOT
JIOTIOMOTH;
II. JlikyBaHHS XBOpUX Ha XPOHIYHY XBOpOOY
Hupok V I'l;
III. JlikyBaHHS XBOpUX Ha XPOHIYHY XBOpOOY
Hupok V I1/1;

IV. JlikyBaHHS XBOpUX Ha XPOHIYHY XBOpOOY
HUpok VT;
V. JlikyBanHs xBopux 3 I'TTH.

3a3HauyeHe € HAA3BUYAWHO BaXXKJIMBUM [JIS TIPU-
MHSTTS BiANOBIIHUX pillleHb HA pEriOHaJIbLHOMY piBHi,
0CO0JIMBO 3 OTJISIAY HA TTPOLIECH JeLeHTpasli3allilo Biaa-
Y Ta MiIBMILEHHS BiAIOBiIaJlbHOCTI OpraHiB Micle-
BOTO CaMOBpPSIAYBaHHS 3a CTaH MEIMYHOI JOIIOMOTH
3arajioM i He()poJIOTIYHUM XBOPUM 30Kpema.

Tabauys 3

CymapHa peiiTHHroBa OIiHKA CHeNniai30BaH0i MeIUKO-NPodiIaKTHYHOT JONIOMOrH XBOPHM
Hedpouoriunoro npodimo B Ykpaini y 2020 poui

B de”igﬁgry AIMiHICTpPATHBHA TEPUTOPis Cyma Oauni 31;[((; f ;B:::;)M
1 XepcoHChKa 34 T
2 3akaprarcbka 32 T
3 w. Kuis 30 T
4 IBaHO-®paHKiBCbKa 25 0
5 BonuHcbka 23 +
6 YepHiriBchbKa 17 s
7 PiBHeHCbKa 13 \
8 JIbBiBCBHKA 9 *
9 BinHuLbKa 8 0

10 CyMcbKa 6 0
10 TepHOIIbCHKA 6 \
11 XMebHUIIbKA 4 *
11 Yepkacbka 4 T
12 3amnopi3pKa 2 T
13 MukodnaiBcbka -1 \
14 JloHenbKa -2 \
15 XapkiBchbKa -4 \
16 YepHiBelbKa -8 \
17 Kuromupcbka -10 \
18 JIHinmporeTpoBchka -13 \
19 Onecbka -19 \
20 [TonTaBchka -24 \
21 KipoBorpaaceka -33 \
22 Kwuiscbka -37 \
23 Jlyranceka -66 \

- mokpaleHHs
{ - noripeHHs
t - 6e3 3MiH

Ha nam nornsin, HaitOIMXYMM YacoM HeOOXif-
HO 3MIiHUTU TEXHOJIOTiIUHi 3acagy (pyHKILIOHYBaHHS
HauionanbHoro peectpy YKpaiHu 3[iliICHUBIIHU TIepe-

Xim Bim BUKopucTaHHs arperoBaHux gaHux (cexiis C)
Ha on-line dyHKionyBaHHs (cexiis B) peectpy ERA
(puc. 4).

8 MpobAeMM OPraHi3ALLi TO eKOHOMIKM
HEPPOAOTIYHOT AONOMOTI
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Puc. 4. Texnonoriuda cxema po6otu HallioHaTbHOTO peeCTPY XBOPUX Ha XPOHITHY XBOpoOy Hupok (XXH)
Ta MaLi€HTIB 3 TOCTpUM MoiukomkeHHsIM HUpoK (I'TTH) y pexumi on-line.

BucHoBku:

Perionanbni Ta HamionanbHwmii peectpu Gopmy-
IOThCS IIOPIYHO, 110 H03BOJISIE CUCTEMHO aHali3yBaTu
CTaH cHeuiajai3oBaHOI MEIWYHOI JOMOMOTU XBOPUM
HedpoJioriyHoro npodiao B YKpaiHi.

JlaHi perioHaJIbHUX PEECTPIB € OCHOBOIO PEATUH-
TOBOI1 OLIIHKU CTaHy creliali3oBaHOi MEAMYHOI AOIO-
MOTHY XBOPUM He(dPOJOTIYHOTo NMpodiiio i € miArpyH-
TIM JJISI TPURAHSATTS HEOOXiZHMX YMNpPaBIiHCbKUX Ta
(iHaHCOBUX pillIcHb.

Jlani HauioHaJibHOTO peecTpy BiloOpaxaloTbCs y
peectpi ERA i 1eMOHCTPYIOTH peajbHUI CTaH HaTaHHS
CIIEIliali30BaHOI MEIMIHOI JOTIOMOTH XBOPUM Hedpo-
JIoTiyHOTO TIpodiaio B YKpaiHi MOPIBHSAHO 3 iHITUMU
€BpPONENCHKUMHU KpaiHaMM, IO TUKTYE HEOOXiTHICTh
NPUAHATTA HEOOXiZHUX 3MiH Ha Jep>KaBHOMY piBHi
JIJISI TOKpallleHHsI CUTyallii B YKpaiHi.

Ilonsika. ABTOpM BUCJIOBJIIOIOTH TIMOOKY BISTY-
HICTb YCiM KOOpAMHATOpaM perioHaJbHUX PEECTPIB,
3aBASIKM BUCOKOMY TIpodecioHalli3aMy Ta BiATIOBigalb-
HOCTi sIKUX TpoTsiroM 20 poKiB CTBOPIOBAJUCH peTio-
HanbHi Ta HauionanbHuMit peectpu xBopux Ha XXH Ta
MALi€HTIB 3 TOCTPUM TOIIKOIKEHHSIM HUPOK.

Konduaikr inTepecis: BiacyTHiii.

Indopmaniis npo BHECOK KOXKHOTO YYACHHUKA.
Koaecnux M. O.: ananis oTpuMaHuX pe3yJbTaTiB;
Ko3zarwok H. I.: bopMyBaHHSI TEKCTY pOOOTH;

Paszeancacea O. O.: BU3HAYEeHHS CyMapHHUX I10-
Ka3HHUKIB Ta iX OIliHKA.
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Abstract. Hemodialysis catheters (HDC) are the commonly used vascular access for
hemodialysis. Functioning access is essential for adequate dialysis. Dialysis catheter
insertion under ultrasound guidance is now standard practice and has reduced the
incidence of mechanical complications during catheter insertion. However, complications
such as tip misplacement and puncture of the mediastinum cannot be prevented by
ultrasound-guided procedures alone. We report four cases of abnormal positioning of
HDC insertion and emphasize the importance of fluoroscopy or radiography after the
procedure to verify the position of the catheter.
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Jecaii A., Bennikaa M., banrapi G., /Ixxanaki M., ManmKkynar P.
HenpasuibHo po3TamoBaHi aiajii3Hi KaTeTepu: cepis BUNAIKIB

Menmnuynmnii konemx Ta grikapasg CDM, Yuisepcuter CDM, Kapnataka, IHmis

AHOTauifA. Jeonpoceimui eemodianizni kamemepu 4acmo UKOPUCMOBYIOMbCA 045 3a0e3neUeH s CYOUHHO20 00-
cmyny. IHcepyis dianriznoeo kamemepa niod ynompas3gyKo8uM KOHMPOAEM € CMAHOAPMHOI0 NPAKMUKOR, KA 3MEHULYE
yacmomy mexaHiuHux yckaadneHb. OOHAK, HABIMb YAbMPA38YKOBUI KOHMPOAb He MOoJice 3anodiemu HenpasunbHOMY
DPO3MAauly8aHHI0 HAKOHEeYHUKA ma NyHKUii cepedocminns. Y uiii cmammi mu nogioomMasemo npo 4omupu eunaoxku He-
NpaABUAbHO20 PO3MAULYBAHHS Kamemepa i HA20A0UYEMO HA eaxcausocmi garoopoepaghii abo penmeenoepaii nicas npo-

yedypu 0415 nepesipKu 020 NOAONCEHHS.

KmouoBi ciioBa: eemodianizni kamemepu, incepuyis, yabmpaseyKoeuii KOHMpoas, peHmeeHozpapis.

Introduction. Hemodialysis catheters (HDC) pro-
vide temporary or long-term vascular access to dialysis
support [1]. HDC is a large-caliber catheter designed
for sustaining high flow rates. While non-tunneled
catheters are used for short-term/ acute dialysis, tun-
neled catheters are used for long-term dialysis [1]. Most
HDC s are inserted via the internal jugular vein (1JV) or
the femoral vein.

Ultrasound-guided (USG) placement of the cath-
eters is preferred over the classical landmark technique
because of tremendous first-attempt success and mini-
mal vessel punctures [2]. However, the position of the
catheter tip post-insertion cannot be visualized, limit-
ing its usage in preventing mediastinal punctures and
associated complications. It is recommended that dial-
ysis catheters be inserted under fluoroscopy or equiva-
Ient imaging by Kidney Disease Outcomes Quality Ini-
tiative (KDOQI). However, in the intensive care setting
or resource-limited settings, insertion may have to be
unaided by imaging.

We present the complications observed in four
cases of real-time ultrasound-guided HDC placement.

Case reports.

Case 1. A sixty-four-year aged hemodialysis pa-
tient presented with thrill loss in the arteriovenous fis-
tula (AVF). He was noted to have long-segment chron-
ic AVF thrombosis on a Doppler scan. He underwent
hemodialysis via a femoral non-tunneled dialysis cath-
eter. Later, the left IJV tunneled dialysis catheter (Pal-
indrome™ Chronic Dialysis Catheter, Insertion Length
23 cm, COVIDENTM) was placed. The procedure was
uneventful. In the post-procedure x-ray, the catheter

Manjunath Revanasiddappa
doc.r.manjunath@gmail.com

had a straight course rather than a curved course of the
brachiocephalic vein. Chest X-RAY (Fig. 1a) showed
the catheter to be malpositioned.

Fig. 1a. Chest radiograph of the patient showing the straight
course of the catheter through persistent SVC.

Possible catheter locations may be in the medias-
tinum, superior intercostal vein, or a hemizygous vein.
However, the patient remained asymptomatic. A com-
puted tomography (CT) scan was done, which showed
the catheter to be in the persistent left superior vena
cava (SVC) (Fig. 1b, 1c, 1d).
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Fig. 1b-d. CT chest images reveal persistent left SVC
and Right SVC.

Cardiac echocardiography did not reveal any
other congenital heart defects. Blood flow of 350 ml
per minute and adequate clearance were noted during
hemodialysis using the catheter placed in the left SVC.
Hence, the patient continued dialysis from the cathe-
ter and transitioned to right brachiocephalic AVF over
the next five months.

Case 2. An elderly male with a history of diabe-
tes mellitus, hypertension, and CKD-5D had mul-
tiple failed vascular accesses and presented features
suggestive of catheter-related bloodstream infection.
His right 1JV tunneled catheter was removed. He un-
derwent left IJV non-tunneled catheter insertion un-
der ultrasound guidance. The patient complained of
retrosternal chest pain after the procedure, and the
post-procedure Chest radiograph was inconclusive. A
CT scan of the chest revealed that the left 1JV catheter
was in the pericardial space, following which it was re-
moved (Fig. 2).

Fig. 2. CT chest revealing the left IJV catheter in the
pericardial space

The time to remove it from insertion was 50 min-
utes. A suitable femoral catheter was secured, and the
patient underwent heparin-free dialysis uneventfully.
The patient remained hemodynamically stable with
stable hemoglobin levels, assessed every sixth hour.
A repeat CT and cardiac echo scan after 12 hours and
24 hours later did not show any mediastinal or pericar-
dial collection. Later after one week, the patient un-
derwent a Left Tunnelled catheter under fluoroscopy
and continued dialysis via the same

Case 3. An elderly male with a known history of
HTN, CKD-5 not on dialysis, with primary failure
of left brachiocephalic AVF, presented with uremic
complaints and volume overload. As he was sched-
uled for a right brachiocephalic AVF, a dialysis cath-
eter was inserted into the left JV (MAHURKAR™*
12 Fr High-Pressure Triple Lumen Acute Dialysis
Catheter, 13 cm). The patient complained of retroster-
nal chest pain during insertion. As the X-ray chest
was not conclusive, a CT chest was done. CT chest
revealed that the catheter had punctured the brachio-
cephalic vein (BCV). There was also a mediastinal
hematoma (Fig. 3a, 3b, and 3c). The catheter was im-
mediately removed, and a femoral dialysis catheter
was inserted.

12 BrnaAKM 3 KAIHIYHOT NpAKTHKK
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Fig. 3b. The left 1JV catheter piercing the brachiocephalic
vein.

Fig. 3c. A mediastinal hematoma formed after the piercing of
the brachiocephalic vein by the left IJV dialysis catheter.

Case 4. An elderly female with no past medical ill-
ness was admitted for sepsis and septic shock. Hemo-
dialysis was planned as the patient was diagnosed with
acute kidney injury stage III. Right IJV double-lumen
HDC(MAHURKAR™* 11.5 Fr Dual Lumen Acute
Dialysis Catheter) was inserted under ultrasound guid-
ance. The right IJV HDC had traversed into the right

subclavian vein, as evidenced by the post-procedure ra-
diograph (Fig. 4). The patient received hemodialysis via
the same access without blood flow issues.

Fig. 4. The right 1JV dialysis catheter traversing into
the right subclavian vein.

Discussion. The Internal Jugular Vein (1JV) is the
most preferred insertion route. However, post-inser-
tional complications- bleeding and hematoma, arterial
puncture, pneumothorax, and others- occur despite
ultrasound guidance [1]. Moreover, vessel injuries are
more significant for an HDC insertion via the left [JV
than the right IJV because of the angulations within the
former’s coronal and transverse planes [3]. Three of the
four cases in our study had their HDCs inserted into the
left IJV.

Venous anomalies may become apparent after
HDC insertion due to an unexpected line position. Per-
sistent left-sided SVC or duplicated SVC occurs with an
incidence of 2.1%. It often drains into the right atrium
via an enlarged coronary sinus. Embryologically, the
right anterior cardinal and common cardinal veins typi-
cally form the right SVC, and the left anterior cardinal
vein regresses. If the left anterior cardinal vein persists,
it forms a double SVC. In addition, if the usual right
anterior cardinal vein regresses, it results in only a left
SVC [4].

Persistent left superior vena cava is the most com-
mon abnormality of systemic venous circulation, with
an incidence of 0.3% in the general population. This
congenital anomaly is not usually associated with other
cardiac defects [5]. In one of the patients, the left IJV
catheter was found entering the persistent left SVC.
Since the flow was good, the patient continued dialysis
via the same catheter.

Internal mammary veins (IMV) drain into the bra-
chiocephalic vein behind the sternal end of the clavicle
and the first costal cartilage. The orifice of the left IMV
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is more remote from the right-sided veins and can be
accessed by a catheter from the left brachiocephalic
vein. In patients with portal hypertension, the portal to
systemic collateral circulation dilates the IMV and thus
has a higher risk of malpositioning the catheter [6].

Even checking an x-ray after the procedure may
not be foolproof. Dorsally or ventrally positioned cath-
eters may be projected over BCV and appear as a well-
positioned intravascular HDC. Aspiration of venous
blood or blood gas analysis to show a venous sample can
again be masqueraded by aspiration of pooled blood or
unclotted hematoma [7].

Bleeding and hematoma formation associated
with CVCs are usually resolved by placing icepacks
and compressions, but an invasive surgical procedure
to close the bleed site might sometimes be needed.
The left 1JV pierced the innominate vein causing me-
diastinal hematoma in one of our cases. The catheter
was removed, and the right IJV was secured. Previous
studies have reported favorable fatal outcomes after the
malpositioning of the HDC into the mediastinum [8-
10]. Treatment options for complications are primarily
based on the position of the injured vessels, the stability
of the patient, and available expertise. While balloon-
ing and surgical repair were advocated for injured more
prominent veins, treatment for smaller superficial veins
included close observation and manual compression
[9, 10]. Under close surveillance, stable patients with
left BCV puncture and even with an anterior mediasti-
nal hematoma up to 5 cm in size may be managed con-
servatively.

However, emergency surgery is warranted if there
are any signs of instability.

The incidence of pneumothorax is higher with
the insertion of CVC into the subclavian vein than the
1JV, and the treatment includes inserting a chest drain.
The published incidence of pneumothorax ranges from
0-3.3% with the radiological placement of tunneled
CVC [1]. The suitable 1JV catheter for one patient in
our study went into the right subclavian vein. The pa-
tient succumbed to the disease.

Complications during the placement of HDCs can
ensue due to the anatomical anomalies within the pa-
tient. Sometimes, it also depends on the operator’s ex-
pertise and the inherent risk within the procedure. In-
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experienced operators repeated HDC insertions, cen-
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minimize the complications.
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Abstract. The incidence of kidney stones in children has increased in recent years. Unlike adults, the
treatment of pediatric kidney stones is more difficult because of the size of the stones and the high risk of
recurrence.

The present study aimed to evaluate the management of pediatric kidney stones with percutaneous
nephrolithotomy in general and with both types of percutaneous nephrolithotomy (PCNL).

Methods. This retrospective cross-sectional study was conducted at Al-Safeer Al-Imam Al-Hussein
Hospital from November 1, 2019 to October 31, 2021. A total of 90 children with kidney stones were
divided into 45 with tubular PCNL and 45 with tubeless PCNL. The children were followed up for at
least six months postoperatively.

Results. After PCNL, only 4 children were not stone-free and no injury was noted, whereas sepsis was
noted in only one child. Renal status after PCNL was stable renal function in 97.8% of children and
improved renal function in 2.2% of children, while no deterioration of renal function was noted. The
characteristics of the children, the characteristics of the surgical procedure (except access), and the
results of PCNL were not significantly different among the different types of PCNL

Conclusion. PCNL in both variants (with and without tubing) is a safe and effective surgical option in
the treatment of children with renal stones.

Key words: children, kidney stones, percutaneous nephrolithotomy.
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EdekTuBHicTb Ta 0€3N€YHICTh NEPKYTAHHOI HE(PPOTITOTOMII B JIKYBaAHHI
ce4oKaM’IHOi XBOPOOM Y JiTeil IOMIKIJIbHOrO BiKy

'Tocmitanb Cadip Anb-Imam Anb-XyceitH, Kepbena, Ipak
*Memnunnii kosnemk Kepoencpkoro yHiBepcurety, Kepbena, Ipak

Pestome. Ocmannimu poxamu 3pocmae 3axeoprosanicmo Ha cewoxam sny xeopooy (CKX) y dimeii. Ha iominy 6io
dopocaux, aikysanus CKX y dimeii € Habaeamo ckAaQOHiwUM uepe3 po3mip KamMeHie i BUCOKULl pU3UK peyudusy.

Memor yvoeo docnidxucenns 6yn0 oyiHumu egekmugHicms ma Oe3neyHicmv NepPKYMAaHHOI Hegpoasimomomii
(IIHJIT) i3 3acmocysauHsam Hegppocmomu ma 6e3 makoi y nikysanns CKX'y dimeil.

Memoou. Pempocnekmuene nepexpecte docaioxcens, npogedene 6 aikapti Anv-Caghip Anv-Imam Anv-Xyceiin
npomseom nepiody 3 1 aucmonada 2019 p. no 31 scoemus 2021 p. 3azanom 90 dimeii i3 CKX 6yau po3dineni na 2 epynu
3anexcHo 6id 3acmocyeants Heghppocmomu (n = 45) ma be3 Heghpocmomu (n = 45). Ilepiod cnocmepesceHHs cKaAag wjo-
HalimeHwe 6 micsayie nicas onepauyi.

Pezyaomamu. Ilicas ITHJIT auwe y 4 dimeii 6yau diacHocmoeani KOHKpeMeHmu HUpoK, mpasmamuyHe nouKo-
0XCeH s HUPOK He nogidomasnocs, modi sk cencuc 6yao eusenerno auute ¢ 1 dumunu. 97,8% dimeii nicas ITHAT manu
cmabinbHy @yHkyicto HUpoK, y 2,2% 3 HUX chocmepieanocs NOKpaueHHs QyHKyiei HUpoK i He 6Y10 Hco0H020 Nn08ido-
MAeHHS w000 3HUIICeHHs PYHKUIT HUpok. Xapakmepucmuku dimeil, 0cobausocmi XipypeiuHozo 6Mmpy4aHHs, 3a 6UHAMKOM

docmyny ma pesyavmamie I[TH/IT cymmeego He 8i0pi3Hsaucy Midc epynamu.

Bucnosku. ITHJIT obox munie (i3 3acmocyeaHuam Hegpocmomu ma Oe3 makoi) € Oesneunum i egheKmueHuUM
Xipypeiunum memodom y AiKyeaHHi dimeil i3 ceHoKam siHOI X80pooor.

KarouoBi ciioBa: dimu, cewoxam ’ana xeopoba, nepKymarnna Heghponimomomis, Hegopocmoma.

Introduction. Renal stone disease in children is a
global health problem of multi-factors etiology. Inci-
dence of pediatric nephrolithiasis had increased in the
United States during the last twenty years to 6-10% in
one year [1, 2], accompanied by high hospital admis-
sion and surgical treatment rates [3-5]. The incidence
of childhood renal diseases in Iraq is high with the pre-
dominance of stone disease [6]. Gender variation is
observed in pediatric renal stones with a higher risk in
adolescent females [7]. Pediatric renal stones are found
in all age groups with a high risk of recurrence rate. Ad-
ditionally, frequency, composite and clinical features
of renal stones in children differ in geographical vari-
ances, history of the disease, genetics, climate, diet,
and socioeconomic status [8, 9]. Metabolic disease is
the common etiology of pediatric renal stones among
Iraqi children, followed by infection, anatomical ab-
normalities, idiopathy, and others [10]. The clinical
presentation of pediatric renal stones is related to their
age [8]. Abdominal or flank pain is the presentation of
adolescents, while nausea, vomiting, and irritation are
the presentations among younger age children with the
rare feature of hematuria. However, many children with

Ali Al-Zobaie
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nephrolithiasis are identified incidentally [11]. In addi-
tion to clinical features, laboratory and x-ray findings,
the diagnosis of pediatric renal stones is based on ultra-
sound examination [12]. Exposure to high radiation in
the diagnosis and management of renal stones must be
avoided as possible. After medical conservative therapy
of children, the surgical option is considered the treat-
ment of choice. The common treatment choices for
pediatric renal stones are extracorporeal shockwave
lithotripsy, retrograde intrarenal surgery with ureteros-
copy, and percutaneous nephrolithotomy (PCNL). The
PCNL is commonly indicated in staghorn calculus, in-
fected large renal stones and renal stones with anatomi-
cal abnormalities [13].

PCNL is associated with a stone-free rate of 70-
97% [14], with a high success rate in stone size less than
2 c¢cm [15]. Although the high stone-free rate of PCNL
in children, many complications are reported with
longer hospital stays [16]. Stone recurrence in chil-
dren is widely reported after management with a rate
of 19-34% rate after three years [17]. Preventive strate-
gies like routine monitoring, high fluids intake, dietary
modification, and medicines are required after PCNL
in children with renal stones to avoid recurrence [18].
The first report of PCNL in children was in the United
States in 1985 and from that date, the use of PCNL in
the management of pediatric nephrolithiasis was slow.
Recently with advances in medical and surgical tech-
nologies, the PCNL is replacing open surgery becoming
an alternative to extracorporeal shockwave lithotripsy
and ureteroscopy [19]. Conventionally, the PCNL is
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followed by the application of a nephrostomy tube and
ureteral stent tube for adequate drainage preventing and
assessing bleeding, and allowing the surgeons to second
look for residual stones in the kidney. This method is
accompanied by high discomfort and pain resulting
from renal fistula and the long presence of ureteral stent
[20]. For these reasons, many physicians and urologists
revealed that tubed PCNL for patients with renal fis-
tula leads to pain, discomfort, and long hospital stay as
compared to tubeless PCNL is dependent on not plac-
ing nephrostomy and not accompanied by dangerous
bleeding complications [21, 22].

After the advancement of PCNL in the last de-
cades, the routine tubed technique was under question,
with the advancement of significance for the tubeless
technique [23]. Nephrostomy placement or displace-
ment is related to many complications like discomfort,
pain, infection, urinary leak, hemorrhage, and longer
hospital stays [24]. To avoid or lower these adverse ef-
fects of the tubed technique, the tubeless PCNL is de-
veloped by inserting a double J ureter stent after the
percutaneous nephrolithotomy [25]. In children, the
tubeless PCNL showed similar effectiveness and out-
comes reported for routine tubed PCNL with lower
disadvantages of pain and discomfort reported for the
latter technique [26, 27]. Although the advantages of
tubeless PCNL are all over the world, this technique is
slowly disseminated till now [28].

PCNL is the common surgical treatment option
for the management of renal stones for adults and chil-
dren in Iraq [29, 30]. The tubed PCNL is widely used
in the management of pediatric nephrolithiasis in Iraq
[30], however, recent advances by a little number of
Iraqi surgeons revealed an appropriate efficacy and
lower disadvantages of PCNL for adults and children
by the implementation of the tubeless technique [31,
32]. For that, more research are required nationally and
internationally to encourage physicians and surgeons to
explore the advantage and disadvantages of the tubeless
technique.

The present study aimed to evaluate the man-
agement of pediatric kidney stones with percutaneous
nephrolithotomy in general and with both types of per-
cutaneous nephrolithotomy

Materials and methods. The present project was a
retrospective cross-sectional study implemented in the
Safeer Al-Imam Al-Hussein Hospital in Karbala gover-
norate-Iraq through the period of two years from 1st of
November 2019, to 31st of October 2021. The studied
population was children with kidney stones admitted to
the hospital. Inclusion criteria were pediatric-age pa-
tients (<5 years) with kidney stones of size more than
two centimeters. Exclusion criteria were older age chil-
dren, positive urine culture, kyphoscoliosis, coagulopa-
thy, and parents who refused to enrollment of children
in the study. The study ethics were implemented regard-
ing the Helsinki Declaration by documented agreement
of parents, approved by the ethical committee in Medi-
cal College of Karbala University and hospital authority

in addition to managing future complications. A sample
of ninety children with kidney stones was enrolled in
the present study and divided into two groups according
to PCNL techniques (45 children operated with tubed
PCNL and 45 children with tubeless PCNL).

Information on children was collected directly by
the researcher through a prepared questionnaire ac-
cording to previously published data [21-23]. The
questionnaire included general characteristics of chil-
dren with kidney stones (age, gender, stone types [ma-
trix or others], side of stone [right or left], opacity of
stones [opaque or lucent], size of stones, and surgery
history of kidney), surgical treatment features of chil-
dren with kidney stones (PCNL type [tubed or tube-
less], approach [upper, middle, lower and multiple]
rheumatoid nodules, x-ray of hand with bone erosions,
morning stiffness, ESR level, access [single or additive
tract], blood transfusion, hepatitis, anomalies of kidney
[double moiety or horseshoe kidney] and anesthesia
[general or neuroaxial]), and PCNL outcomes (clear-
ance, injuries, sepsis and renal status [stable, improved
and declined]).

The diagnosis of kidney stones was done by the
researcher according to history, clinical examination,
laboratory, and ultrasound findings. The surgery of
PCNL was done by the researcher after the approval of
parents and most of the children were generally anes-
thetized. The children were set in lithotomy position
first and the cystoscopy was placed then we put 3 fr.
ureteric catheter under fluoroscopy then change posi-
tion to prone position and start by injecting contrast in
the catheter and using needle 18G by bull eye technique
then insert guidewire and sequential dilatation did then
use 12fr. nephroscope and we use the pneumatic device
to destruct the stones and extract them by active grasper
after completing the stones we put 3 or 4 fr Dj stents.
The nephrostomy tube was put in the PCS if there is
bleeding happened or during a preoperative period.
Bacteremia was not resolved by antibiotics or if an in-
jury to the pelvis happened.

The children were followed up for six months post-
operatively by a second visit to a clinic or by phone
calling to assess the outcomes of PCNL for each study
group and manage any complications. The children’s
information was entered and interpreted statistically
by the SPSS program-26. Data were presented as mean
(M) and standard deviation (SD) and compared with
the Student’s test. The difference in group proportions
was compared with the 2 test. Suitable statistical tests
for data were implemented accordingly and a p-value of
<0.05 was significant.

Results. In this study, ninety children with kidney
stones were enrolled with a mean age of four years; the
age of 2-3 years represented 31.1% of children, and the
age of 4-5 years represented 68.9% of them. Male chil-
dren with renal stones were more than females (61.1%
vs. 38.9%). The matrix stones were present in only two
studied children. Right-sided renal stones are present in
58.9% of children, while left-sided stones are present in
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41.1% of them. About two-thirds (65.6%) of stones were
opaque and 34.4% of them were lucent. The mean size of

the stone was (30.1 mm) and 6.7% of children had previ-
ously operated kidneys (Table 1).

Table 1
General characteristics of children with kidney stones
Variable No. %
Age M=SD (441 years)
2-3 years 28 31.1
4-5 years 62 68.9
Gender
Male 55 61.1
Female 35 38.9
Stone types
Matrix stone 2 2.2
Other stones 88 97.8
Side
Right 53 58.9
Left 37 41.1
Opacity
Opaque 59 65.6
Lucent 31 344
Size M£SD (30.1£14.7 mm)
Surgery history of kidney
No previous surgery 84 93.3
Previously operated kidney 6 6.7
Total 90 100.0

The PCNL was the treatment of choice for the
studied children with renal stones; 50% of them by
tubed PCNL and the other 50% of them by tubeless
PCNL. PCNL approach used was commonly through
the upper pole (76.7%); followed by; the middle
pole (17.8%), lower pole (4.4%), and multiple poles
(1.1%). The main access was single (97.8%) or addi-

tive tract (2.2%). No blood transfusion and hepatitis
infection were reported. Anomalies of the kidney de-
tected surgically were only horseshoe kidney (3.3%)
and double moiety (1.1%). General anesthesia was
implemented for 98.9% of children who had under-
gone PCNL, while neuroaxial anesthesia was used for
only one child (Table 2).

Table 2
Surgical treatment features of children with kidney stones

Variable No. %
PCNL types
Tubed 45 50.0
Tubeless 45 50.0
Approach
Upper pole 69 76.7
Middle pole 16 17.8
Lower pole 4 4.4
Multiple poles 1 1.1
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Continuation of Table 2

Variable No. %
Access
Single access 88 97.8
Additive tract 2 2.2
Blood transfusion
No 90 | 100.0
Hepatitis
Negative 90 | 100.0
Anomalies
Normal bilateral functioning 86 95.6
kidneys
Double moity 1 1.1
Horseshoe kidney 3 33
Anesthesia
General anesthesia 89 98.9
Neuroaxial anesthesia 1 1.1
Total 90 100.0

A post-PCNL stone-free was detected in 95.6% Post-PCNL renal status was a stable renal function in
of children and only four children had no stone free. 97.8% of children and improved renal function in 2.2%
The post-PCNL injury was not reported, while the of them, while no reported declined renal function
sepsis was detected in only one child postoperatively. (Table 3).

Table 3
PCNL outcomes

Variable No. %
Clearance
Stone free 86 95.6
No stone free 4 4.4
Injuries
No 90 100.0
Yes 0 -
Sepsis
No 89 98.9
Yes 1 1.1
Renal status
Stable 88 97.8
Improved 2.2
Declined -
Total 90 100.0

Children’s general characteristics like age, gender, surgery history of kidney were not significantly different
stone types, kidney side, stone opacity, stone size, and regarding PCNL type (Table 4).
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Table 4
Distribution of children’s general characteristics according to PCNL types
PCNL types
Variable Tubed Tubeless P
No. % No. | %
Age 0.17 NS
2-3 years 11 24.4 17 37.8
4-5 years 34 75.6 28 62.2
Gender 0.8 NS
Male 28 62.2 27 60.0
Female 17 37.8 18 40.0
Stone types 1.0NS
Matrix stone 1 2.2 1 2.2
Other stones 44 97.8 44 97.8
Side 0.8 NS
Right 26 57.8 27 60.0
Left 19 42.2 18 40.0
Opacity 0.2 NS
Opaque 2 | 7 27 | 600
Size 0.3 NS
M+SD 28.6+14.5 31.5+14.9
Lucent 13 | 289 18 | 400
Surgery history of kidney 0.3 NS
No previous surgery 41 91.1 43 95.6
Previously operated kidney 4 8.9 2 4.4

Tubed PCNL was significantly related to the mid-
dle pole approach, while tubeless PCNL was signifi-

The access, anomalies, and anesthesia implemented
were not significantly different concerning PCNL types

cantly related to the upper pole approach (p=0.002). (Table 5).
Table 5
Distribution of Surgical treatment features according to PCNL types
PCNL types
Variable Tubed Tubeless P
No. % No. %

Approach 0.002 S
Upper pole 30 66.7 39 86.7
Middle pole 14 31.1 4.4
Lower pole 0 - 8.9
Multiple poles 1 2.2 -
Access 0.1 NS
Single access 43 95.6 45 100.0
Additive tract 2 4.4 0 -
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Continuation of Table 5

PCNL types
Variable Tubed Tubeless P
No. % No. %
Anomalies 0.5 NS
Normal bilateral functioning 44 97.8 42 93.3
kidneys
Double moiety 0 - 1 2.2
Horseshoe kidney 1 2.2 2 4.4
Anesthesia 0.3 NS
General anesthesia 44 97.8 45 100.0
Neuroaxial anesthesia 1 2.2 0 -

Although no significant difference in clearance out-
come regarding PCNL types (p=0.3), 3 children had no
stone-free after post-tubed PCNL, while only one child
had no stone-free following tubeless PCNL. The sepsis

was not significantly different concerning PCNL types
(p=0.3), however, one child had sepsis after tubeless
PCNL. The renal status outcome was not significantly
different regarding PCNL types (p=1.0) (Table 6).

Table 6
Distribution of PCNL outcomes according to PCNL types
PCNL types
Variable Tubed Tubeless P
No. % No. %
Clearance 0.3 NS
Stone free 42 93.3 44 97.8
No stone free 3 6.7 1 2.2
Sepsis 0.3 NS
No 45 100.0 44 97.8
Yes 0 - 1 2.2
Renal status 1.0 NS
Stable 44 97.8 44 97.8
Improved 1 2.2 1 2.2

Discussion. Until now, many surgeons preferred
the classical PCNL using a nephrostomy tube in the
management of pediatric kidney stones although it is
associated with discomfort, pain, and longer hospital-
ization duration. To overcome these complications,
new techniques were developed like mini-PCNL and
tubeless PCNL [33, 34].

The present study showed a stone-free rate of
(95.6%) for children with kidney stones treated by both
techniques of PCNL. This stone-free rate is better than
the results of Ebeid et al, [35] study in Egypt and Pelit
et al, [36] study in Turkey which reported stone-free
rates of (86.3% and 84.7%, respectively) after PCNL
for children with nephrolithiasis. This higher stone-free
rate of both PCNL techniques in our center is attrib-
uted to the advanced instruments used and highly ex-

perienced surgeons with adherent follow-up of patients.
Our study also revealed no injuries with only one child
with postoperative sepsis. This finding is close to the re-
sults of the Kagalkar et al, [37] study in India. In our
study, no child had a declined renal status following
PCNL, while 97.8% of children had stable renal status
and 2.2% of them had improved renal status. Similarly,
Lu et al, [38] studies in China reported higher efficacy
with renal function stability following PCNL in chil-
dren with urolithiasis.

The current study showed no significant difference
in stone-free rate between tubed and tubeless techniques
of PCNL of children with kidney stones (p=0.3). This
finding coincides with the results of Igbal et al, [26] ret-
rospective study in Pakistan on 35 children with kidney
stones grouped into 18 children surgically operated with
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tubed PCNL and 17 children with tubeless PCNL and
reported no significant difference in stone-free rate be-
tween the two groups. In a systematic review study con-
ducted in the United Kingdom by Amer et al, [39] on 24
studies, the stone-free rate was not significantly different
between tubed and tubeless PCNL techniques. Although
no significant difference between tubed and tubeless
PCNL techniques in postoperative sepsis (p=0.3), one
child operated with tubeless PCNL had sepsis following
the surgery. This finding is consistent with the results of
an aal-Toma study in Irag which found a significant asso-
ciation between children with kidney stones operated by
tubeless PCNL and postoperative sepsis [32]. However,
Abbott et al, [40] retrospective study in the USA revealed
that tubeless PCNL was an effective and safe technique
like tubed PCNL although a large proportion of urolo-
gists continued performing the tubed technique. Our
study found similar renal status outcomes for children
operated with both tubed and tubeless PCNL (p=1.0).
This finding is similar to the results of Keshavamurthy
et al, [41] retrospective study in India and Lee et al, [42]
systematic review study in South Korea which stated that
renal status outcome of tubed and tubeless PCNL was
similar.

The general characteristics of children in the cur-
rent study were not significantly different between tubed
and tubeless PCNL (p>0.05). This finding is consistent
with the results of many previous pieces of literature
[26, 27, 43]. In the same manner, surgical character-
istics like access, anomalies, and anesthesia of children
were not significant between tubed and tubeless PCNL
(p>0.05). This finding is similar to the results of the Xun
et al, [44] meta-analysis study in China. The only sig-
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Abstract. The present study aimed to investigate the incidence rate and possible predictors of
cardiovascular disease (CVD) in end-stage renal disease (ESRD) patients treated with continuous
ambulatory peritoneal dialysis (CAPD).

Methods. This prospective longitudinal cohort study included 133 ESRD patients treated with
CAPD between 2012 and 2019. The study was conducted in two phases. In the first phase, key
patient demographic, clinical, and laboratory data, including the incidence of cardiovascular
disease, were collected at baseline. In the second phase, an assessment of potential predictors of
CVD in PD patients was performed.

Baseline patient characteristics were used as potential predictors in this study. The mean duration
of the prospective study was 28.2 * 7.1 months, corresponding to 249.2 patient-years. Univariate
and multivariate Cox proportional hazard regression and ROC analysis were performed to estimate
predictors of CVD events. The primary end-point (newly diagnosed cardiovascular disease) was
determined at the end of the study. Statistical processing of the results obtained was performed with
“MedCalc, ” version 19.3 (Ostend, Belgium).

Results. One hundred and three PD patients were included in the final analysis. During the study
period, a significant increase (by 82%) in the frequency of all CVDs was observed (p < 0.0001), more
than twice as frequent in heart failure (HF) (p < 0.0001) and atrial fibrillation (AF) (p= 0.0156).
The primary endpoint was observed in 49 events: newly diagnosed HF in 21 (20.4%) patients,
coronary artery disease in 9 (8.7%) patients, AF in 7 (6.8%) patients, acute myocardial infarction
in 5 (4.9%) patients, another coronary heart disease in 7 (6.8%) patients. The incidence rate of
CVD and HF was 19.66 and 8.43 per 100 patient-years, respectively. Multivariate Cox regression
analysis indicated that hyperhydration (HR=4.2; 95% CI: 2,.2 - 7.3), diabetes mellitus as the
primary cause of ESRD (HR=2.5; 95% CI: 1.3 - 4.3), history of MRSA colonization (HR=1.4;
95% CI: 1.2 - 1.7) and age (HR=1.03; 95% CI: 1.004 - 1.05) are independent predictors of all
new-onset cardiovascular events in ESRD patients, treated with CAPD.

A total of 44 patients (42.7%) died during the study period. The incidence rates of all-cause
mortality were 17.67 per 100 patient-years. The most common cause of mortality was CVD,
accounting for 50.0% of all events (8.82 per 100 patient-years). Conclusions. This prospective
longitudinal study demonstrates that treatment with PD is associated with an increased incidence
of CVD. Hyperhydration, diabetes mellitus, history of MRSA colonization, and age over 55 years
are independent predictors of new-onset CVD in PD patients.

Keywords: end-stage renal disease, peritoneal dialysis, cardiovascular diseases, heart failure,
predictors.
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I.M. Iigpic, I.O. dynap

IIpenuKkTOpHU CepueBO-CyIMHHUX 3aXBOPIOBAHb Y XBOPUX HA XPOHIYHY
xBopoOy HUpOK V]I craii, gKi JiKylOTbCA METOIOM NEPUTOHEATBHOTO JiaTi3y:
NPOCNEKTUBHE JIOHTITYIMHAJIbHE KOTOPTHE TO0C/IiKEHHS

HepxkaBHa yctaHoBa «IHcTUTyT Hedposorii HAMH VYkpainu», M. KuiB, Ykpaina

Pe3tome. Memoro pobomu 6yno écmanogumu uacmomy ma, 3da pe3yabmamamii BPOCHEKMUBHO20 CHOCIEPEHCEH -
HS, GU3HAMUMU MOICAUBI NpeduKmopu cepuyeso-cyournHux 3axeoproeans (CC3) y xeopux Ha XpoHiUHY X60poOY HUPOK
(XXH) VII cmadii, aki aikytomscs nocmiiiHum amoyramopHum nepumonearvium oianizom (I1AILI).

Memoou. Jlo KoeopmHo2o npocheKkmueHo2o A0H2IMYOUHANbHO20 00CAIONCceHHs 0Ya0 eKatoueHo 133 nauienmu 3
XXH VI cm., aki aixyeaauce AL npomseom 2012-2019 p.p.. Hocaioncenus npogedeno 6 déa emanu. Ha nepuwio-
MY - np08edeHO BUBUEHHS OCHOBHUX demoepagiuHux, 1a00pamopHux ma KAIHIYHUX XapaKmepucmuxk nayieumis, y momy
yucai i wacmomu CC3, Ha momenm @xaouerHs 0o docaidxcenns. Ha dpyeomy emani, 3a pesysomamamu npocneKkmue-
Hoeo auanizy dunamixu wacmomu CC3, nposedeno oyinky nomenyitinux npeduxmopie CC3 y nauienmie 3 XXH VI
cm., aki aikyromocs IIAILI. Sk moxcausi npeduxmopu 0yau 6UKOPUCMAHI XapaKmepucmuky nayicHmie, 6U3HA4eHi npu
exnoventi 8 docaidxcenns. CepedHs mpuearicms NpoCNEKMUBHO20 chocmepedceHHs cmarnosunra 28,2 * 7,1 micauis,
kymyaamueHa — 249, 2 nayicumo-pokis. I[lpoenocmuune 3HaueHHs (haKkmopie ouiHEaiu 3a 00NOMO20I0 YHIBAPIAHMHO20
ma MyabmueapiaHmHo2o peepeciiinoeo ananizy nponopyiinux pusukie Koxcy, ROC-ananizy. Ilepsunty Kinuesy mouky
(enepuie sussaeni CC3) ouinroearu Ha MomeHm 3aKinueHHs docaidxncenHs. Cmamucmu4Huil aHaniz nPoeeoeHo 3 8u-
Kopucmanuam npoepamu «MedCalc», eepcis19.3 indusioyanvra niyensis 3 nocmitinum onosaennsam (Ostend, Belgium).

Pezyaomamu. lo ocmamounoeo ananizy 6yno exaoueno 103 I1J] nauienmu. 3a wac npocneKkmuHoeo cnocme-
PedNCceH s KoHcmamoearo docmosipre 30invienns yacmomu CC3 na 82% (p<0,0001), Ginvwt Hine 60eiui — cepuegoi
nedocmamuocmi (CH; p<0,001) ma gibpunsuii nepedcepos (DII; p= 0,0613). Ilepsunna Kinyeéa mouka oocsecHyma y
49 sunadkax: enepue écmanosnena IXC —y 9 (8,74%) nayienmie, CH — y 21 (20,39%), @Il — y 7 (6,8%), cocmpuii
ingapkm miokapoa — y 5 (4,85%), inwi xeopobu cepus — y 7 (6,8%). Pieenv nepeunnoi zaxeoprosanocmi na CC3 ma
CH cmanosue 19,66 ma 8,43 na 100 nayicumo-pokie, 8ionogiono. 3a pezyromamamu 6a2amoghaKxmopHo2o pespeciiHo2o
ananizy Kokcy nesanrexcuumu npeduxmopamu de novo CC3 y xeopux na XXH /] cm., axi aikyromoca TIAILJ e: nase-
Hicmo einepeiopamayii (HR=4,1976; 95% /1. 2,1138 - 7,3064), LI, sk npuyunu XXH V /I cm. (HR=2,5150; 95% /I
1,2824 - 4,2673), anamnes bezcumnmomuoi Hazanvroi koaownizayii MRSA (HR=1,4031; 95% J1: 1,1641 - 1,6786) ma
6ik (HR=1,0278; 95% JI: 1,0041 - 1,0520). IIpomseom nepiody cnocmepexcents Koncmamosaro 44 eunadxu cmepmi
(42,7%). Pisenv cmepmuocmi cmanosug 17,67 na 100 nayicumo-pokis. B cmpyxmypi npuuun nepesaxcasu CC3, wo
symosunu 50% pamanvrux sunadkis.

Bucnosku. Ile npocnekmueHe aouneimyounanvhe 0ocaioxcenHs demoHcmpye, wjo ikysanus I/l noe a3ane 3i 30inb-
wennam uacmomu CC3. Tinepeidpamauis, uykpoesuii diabem ax npuyuna XXH V /I cm., nasaenicmb anamHe3y KoA0OHI3a-
yii MRSA ma 6ix nonad 55 pokie € HezanexcHumu gpaxkmopamu, wo 36irvutyroms pusuk de novo CC3y Il nayicumis.

Kmouogi ciioBa: xpouiuna xeopoba nupox VI cmadii, nepumoneanshuii 0ianis, cepyeéo-cyOuHHi 3aX60P08aHHs,
cepyesa HedocmamHicmy, NPeouKmopu

Bceryn. IloyaTok MOTOYHOIO CTONITTS O3HAMe-
HyBaBCS 3HAYHUM 30iJIbIICHHSIM PO3IOBCIOAKEHOCTI
XPOHIYHUX HEiH(pEeKUiHUX XBOp0O, iX AOMiHYIOUMM
CTaHOBUIIIEM cepel MPUIMH cMepTi. 3a nTaHuMu Bceec-
BiTHBOI opraHizaliii oxopoHu 310poB 5 cepen 10 TOII
MpUYMH cMepTi B cBiTi B 2019 polii XpoHiuHa XBOopobOa
Hupok (XXH) nocigana 10 miciie Ta 8 Miciie B KpaiHax

Ipuna Muxaiinisna Ilidpic
shifris777 @gmail.com

3 BUCOKMM piBHeM goxony. BomHoyac, He TUBISYUCH
Ha CYTTEBi 3MiHU CTPYKTYPU MPUUUH CMEPTi IPOTITOM
ocTaHHiX ABOX necsatupiy, CC3 3aauInamThCcs OCHO-
BHOIO MPUYMHIO CMEPTi Ha TJIOOATBLHOMY piBHiI Ta B
2019 pori 3yMoBuUIM Maiixke 9 MiTbiOHIB (haTaaIbHUX
Bunazakis [1]. Ha choromHi € 3arajbHOBiZOMHUM, 110,
HasBHiCTh XXH € omHMM i3 BU3HAHUX He3aJeKHUX
¢axtopiB pusuky CC3. Boanouac, came CC3 3anu-
[IAIOThCS OCHOBHOIO MPUYMHOIO CMEPTHOCTI XBOPHUX
Ha XXH. 3a pesynbratraMu gOCTiIKEeHHS, TPOBEIEHO-
ro B miajii3Hiil momyssuii ABctparii Ta HoBoi 3enanii,
CC3 cranu npuuynHoo cMmepTi 31% ta 20% naiieHTis,
SIKi OTpUMYBAJIM JTiKyBaHHS TTePUTOHEATLHUM AiajlizoM
(ITO) Ta remomianizom (I'/l), BinmoBinHo. [1pu 1ibomMy,
yepe3s 1 pik micasg nouatky H3T nikyBanus I1]1, mopis-
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HsiHO 3 ']l OyJio MOB’43aHO 3 BipOTiIHO BUIIIUM PiBHEM
CC cmeptHocTi (9,99 Ta 7,96 Ha 100 mamieHTO/pOKiB,
BianosinHo) [2-4].

HaHi emigeMioOriyHuX AOCHiJIXXKEHb KOHCTa-
Ty10Tb, 1o Yyactota CC3, K i OGUIBLIOCTI iHIIUX KO-
MOPOITHUX CTaHiB, JOCITAE CBOTO MAKCUMYMY ITiCJs
MoYaTKy JiKyBaHHi Iiali3HUMU METOAAMU HUPKOBO-
3amicHoi Teparnii (H3T) BignoBinHO 1o pe3yabTaTiB
HasgBHUX MOCHiIXEHb, 31 3HAYHUMU KOJUBAHHSIMU
3aJIeXKHO Bill Biky Ta cTaTi, yepe3 90 OHIB JIiKyBaH-
Hst H3T, 1i un inmi CC3 6ynu HasiBHi B moHan 58%
naieHtiB I1JI monynsauii CIHIA. 3okpema, yact-
ka ITIJ mauieHTiB i3 imleMiuHOIO XBOpPOOOIO cepls
(IXC) cranoBuna 34,4%, ceplieBOIO HEIOCTATHICTIO
(CH) — 28,3%, ¢diopunsauiceo nepencepab (PII) —
14,1%. Yactora roctporo iHdpapkty Miokapaa (I'IM)
craHoBuna 14,0% [5, 6]. YucenbHi HayKoBi my0Otika-
il J€MOHCTPYIOTh, 110 3i 30iMbILIEHHSIM TPUBAJOCTI
gikyBaHHs MetoaamMu H3T miaBuimyeTbcsi mutoma
Bara 3apeectpoBaHux CC3. OcTaHHE TOB’I3aHO 3i
3HAYHOIO MOLIMPEHICTIO, IK TpaAUUidHMUX, TaK i He-
TpaguuiiHux pakropiB CC pusuKy B 3a3HaY€Hil Mo-
nyasuii mauieHTiB. Cepen HeTpaaulliiiHUX, YU ype-
MiyHux pakTopiB CC pusuKy, HaOiIbII 3HAYUMUMU
npu aikyBaHHi [TAITJl € rinepBoseMisi, HyTpUTUBHI
MOpPYILIEHHS, aHeMis, rinepdocdarteMisi, icHytoUa Ti-
nepTpodis JBOTO MIIYHOUKY, Tilo-/TilepKayibllie-
Mist, iH(eK11ii/0e3cCMMIITOMHI KOJIOHI3allil, XpOHiuHe
3amnajyeHHs, roio [7-13].

ITpoTe, He3BaXkaOUu Ha KJIiHIYHY Ta IPOTHOCTHY -
Hy 3HaUYMMicThb, npobdseMa CC3 y xBopux Ha XXH V]I
cTaii nmociigkeHa oOMexeHo. 30KpeMa, HasBHICTh
XXH V] cragii € KpuTepieM BUKIIOUYEHHS MPU TMPO-
BEIEHHI 0araTOLEHTPOBUX PAHAOMi30BaHUX KJTiHIY-
HUX TOCHiIXKEHb KapAioJaoriyHoro rnpodinto, Ta Biamno-
BiHO, HasIBHi €MifeMioJIOTiuHi JaHi Ta TepaneBTUYHI
cTparterii, 1110 MalOTh JOKa30BYy 6a3y B 3arajbHiil mo-
MynsLii, He MOXYTb OyTU €KCTpanoJabOBaHi Ha Jdialli3-
Hy nomnyJsiito [14]. Okpim Toro, 6iabLIICTE POGIT, 1110
BUCBiIT/IIOI0TH Tpobiiemy CC3 y xBopux Ha XXH V]I
cranii, gaki aikywoTbest ITATT, He € KOMIUJIEKCHUMU Ta
0OMEXYIOThCS JIWIIIE aHATI30M OKPEMUX KITIHIYHUX YU
JlabopaTopHuUX MapkepiB. He3aHauHa KinbKicTh HasiB-
HUX KOMIUIEKCHUX JOCIiIXeHb, 10 BUBYAIU (PaKTO-
pu pusuky CC3 y I1/] mauieHTiB, 3a AU3aHOM € pe-
TPOCTIEKTUBHUMM, 110 3MEHIIIYE iX 3HAYUMICTh Yepe3
BEJIMKY MMOBIpHICTb cucTeMaTUyHOI moxubku [8, 11,
12, 14-16].

Bapto 3a3HaunTH, 110 HAa AYMKY MPOBIAHUX J0-
CiAHUKIB, B TOMYy uyucii ekcreptiB [SPD, oOmexeHa
KiJIbKiCTh HASIBHUX JOOCJIAXEHb 3YMOBIIIOE HarajJbHY
HEOOXiIHICTb MPOBEAEHHS MOTJIMOJIEHNUX JOCTiI)KEeHb,
COpPsIMOBAaHUX Ha 3HWXeHHs yacTtoTu CC3, Ha mincra-
Bi GBI TOCKOHAJIOTO BUBYEHHS (PaKTOPiB PUBUKY iX
BuHuKHeHHs [14,13,17].

MeTta poOOTH: 3a pe3ynbTaTaMu IPOCIIEKTUBHO-
IO CHOCTEPEXEHHSI BCTAHOBUTU YaCTOTY Ta MOXJIMBI
npeaukTopu CC3 y xBopux Ha XXH V] cranii, siki ji-
kytoTbecs [TATI.

Marepiaan Ta mMeTomu: /Io KOTOpPTHOTO IpO-
CMEKTUBHOTO JIOHTITYAUHAIBHOTO JOCTiIXEHHS OyJI0
3ajyueHo 133 xBopux Ha XXH V]I cT., gKi po3noyanu
qikyBaHHs1 [TATIML mpotsrom 2012-2019 p.p. y Kuis-
CbKOMY MiCbKOMY HayKOBO-MPaKTUYHOMY LIEHTPI He-
dpoJsorii Ta gianizy, 110 € KJIiHIYHOIO 0a3010 BigAiny
edpepeHTHUX TexHojorin Y «IHcTuTyT Hedposorii
HAMH VYkpainu». CepenHsi TpUBAIICTb JiKyBaHHS
xBopux ITATTJl Ha MOMEHT BKJIIOUEHHSI B 1OCTiAXKEHHS
craHoBuiaa 4,82 +2,91 micaii.

3aqyyeHHS TALli€HTIB [0 MOCHTIIXEHHS MPOBO-
JWIOCh micis minnucaHHsg [HdopMoBaHOI 3rogu Ha
y4acTh Yy AOCHiIKeHHi. JlociaKeHHs OyJ10 MPOBEIEHO
3rifHo 3 3akoHoOM Ykpainu «IIpo jikapchbki 3acobu»
Ta I'enbciHebkoi Hexkiapallii OCTaHHbOTO TEpersiay.
ITpoTtokon mocnigxkeHHs OyB cxBajieHuit Kowmiciew 3
Oioetuku Ta AeoHrtojorii Y «IHCTUTYT Hedposorii
HAMH VYkpainw».

Kpurepisimu BKIIOUEHHS XBOPUX Y JOCIiIXKEHHS
Oynu: Bik moHan 18 pokis, jikyBaHHs [TATTJI, TuxxHeBe
Kt/V > 1,7, 3Mora 10 ameKBaTHOI CITiBITpalli B IIpo1eci
JnociimkeHHs. KputepissMu BUKIIOYEHHS BBaXKaJUCh:
Bik <18 pokiB, TxHeBe Kt/V< 1,7, HasgBHICTh peB-
MaTUYHOI abo BpomxkeHoi Baau cepus, roctpux CC Ta
LepedpoBacKyasapHux 3axBoproBaHb (LIB3), nepeayio-
ye jikyBaHHIO [TATIJ TpaHCIUTaHTaLlid HUPKU YU Jli-
kyBaHHd ['Jl, rocritamisamnis 3 Oyab-sIKOi IpUINUHUT Ta,/
a00 03HaKM iHPEKIIiT TPOTIroM Micslg, 110 Tepe1yBaB
BKJIIOUEHHIO B IOCJIiIXKEHHS, IMXOMaHKa, KOMOPOiaHi
3aXBOPIOBAHHS Yy (pa3i 3arocTpeHHs, MCUXiYHI po3ia-
U, HE3[AaTHICTh OO0 aJeKBaTHOI CIiBOpali B IMpoleci
IOCTiIKEHHS.

HocnigxeHHs1 MpoBeneHO B ABa eTtanu. Ha nep-
LIOMY €Tarli, Ha MiJCTaBi aHaJli3y MEAUYHOI TOKYMEH-
Talil Jiali3HUX XBOPUX, OTPMMaHHIi IaHi 111010 HasiB-
HocTi ykpoBoro niabery (LII), aprepiaqbHOi rimep-
TeHsii (Al'), BropuHHOro rinepnapatupeosy (BI'TIT),
IXC, CH, inmux CC 3axBoploBaHb, Tineprigparailii,
aHaMHe3y 0e3CMMITOMHOI KOJIOHi3alil MeTULWJIiH-
pesucteHtHoro S. aureus (MRSA), TixHeBoro Kt/V,
ingekcy Macu Tina (IMT), HYyTPUTUBHUX MOPYLIEHB,
pe3yabTtariB enekrpokapaiorpamu (EKI') Ta exorapmi-
orpadii (3X0). Okpim TOTO, y BCiX XBOPUX MPU BKIIO-
YeHHi B JOCJiIXEeHHSs, MPOBeIeHO pyTHHHE Jabopa-
TOpPHE OOCTEXEHHS 3 BU3HAYEHHSM CUPOBATKOBUX
piBHiB reMoriobiHy, aibbyMiHy, (Gocdopy, Kambliito,
naparropmony (IITI), deputuny, C-peakTMBHOTO
6inky (CPb). Ha apyromy erami mociigkeHHs Mpo-
BEIEHO NPOCMEKTMBHE BUBYEHHSI HOBMX BUIAJKiB
I'IM, IXC, CH, ¢bibpunsiiii mepeacepap Ta BU3HAYEH-
Hs npeaukTopiB CC3. Ananizy ningaBanuch Bci CC3,
1110 OYJIM 3apeeCTPOBaHi Ha MiACTaBi KOHCYJIbTaTUBHUX
BUCHOBKIB JliKapsi-Kapiojiora Ta/abo BUMUCOK 3 iCTO-
piif XBOpOO JNiKyBJIbHUX 3aKJIaliB (BilAiJIeHb) Kapaio-
JioriyHoro npodiao. [TepBUHHOI KiHIIEBOKO TOYKOIO,
BU3HAY€HOIO B AOCiIKeHHi, Oyau HOoBi Bunaaku CC3,
BTOPUHHOIO — CMEpTh Bix Oyabsikoi nmpuuyuHuU. [Ipo-
CHEKTUBHE CITOCTEPEXEHHS 32 XBOPUMM 3[ilICHIOBa-
JIOCh TIPOTATOM HEe MEHII HiX 36 MicsIiB 3 MOMEHTY
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BKJIIOYEHHS B AOCHIIXEHHS YA JO MOMEHTY CMEpTI,
BiIMOBHM MalliEHTa B MPOBEAEHHI HEOOXiTHUX 00CTe-
XeHb, 3MiHU MomanbHocTi H3T, ocTtaTouHoi BTpaTu
3B’SI3KY UM JATU 3aKiHUYEeHHS mociimkeHHs 27.09.2020
poky. CepenHsi TpUBAJICTh CIOCTEPEXKEHHS 3a CTa-
HoBwia 28,2 £ 7,1 micauiB. KymynaTuBHUil TepMmiH
MPOCIMEKTUBHOrO crocTtepexeHHs1 — 249,2 maiieHTo-
pokiB (11/p). 10 OCTAaTOYHOTO aHaTi3y BKJIIOYAINCS
Mali€eHTH, B IKUX OyJIM HasIBHi pe3yJbTaTu Kapaiojo-
FiYHOrO MOHITOPUHTY MPU 3aBEPIIEHHI HUMU Y4acTi B
IOCJIiIKEeHHI.

CraTUCTUYHY OOpPOOKY OTpMMAaHUX pe3yJIbTaTiB
MPOBEICHO Ha MEePCOHATbHOMY KOMIT'IOTEpPi 3a IOMO-
Moroto niporpamu «MedCalc», Ostend, Belgium (Bep-
cis119.3 iHpuBinyanbHa JdilleH3is1 3 MOCTIMHUM OHOB-
JICHHSIM) 3 YpaxyBaHHSIM MeEpeBipKU MOKA3HUKIB Ha
HOpMaJbHUI po3monisl. 3a YMOB HOPMAaJbHOTO PO3-
MOJiNy AaHi HaJaHi K cepelHi 3HauYeHHS MOKa3HU-
kiB (M) Ta cepenHe kBaapatuyHe BinxuiaeHHs (SD),
Menianu (Me) Ta MiXKBapTUJIbHOro po3maxy [Q25;
Q75] — y pasi posnoainy, 110 BiApi3HSAETbCS Biag HOP-
MaibHOTrO. [TOKa3HUKM SIKICHUX O3HAK HABEIEHO Y BU-
Isi7i aOCOMIOTHUX i BITHOCHUX YacTOT. JI0CTOBipHiCTh
BiAIMiHHOCTE OLiHIOBAJIM 3a 3araJbHONPUUHSATUMU
y BapialiiiHiii cratuctulli kputepiem CT’romeHTa (3a
YMOB HOPMAaJIbHOTO PO3MOAiTY), HemapaMeTpUu4HUM
U-kputepiem ManHa-YiTHi (32 yMOB pO3MoAily Mmo-
Ka3HUKiB, BiIMiHHOTO Bil HOPMaJabHOTO), KPUTEpii
y?. BimMiHHICTh YacTOT y Tpyrax TMapHUX CIOCTe-
peXeHb TMOPIiBHIOBAIM 3a JOMOMOTOI0 KpPUTEpilo 7>
MaxHewMapa. PiBeHb 3aXBOPIOBAHOCTI Ta CMEPTHOCTI
pospaxoByBaBcs Ha 100 mamiento/pokiB (1/p). Yci
TecTU OyJu NBOCTOPOHHIMU; JJIS BCiX BUMAIB aHali3y

BiAMiIHHOCTiI BBaXaJli CTATUCTUYHO 3HAUYIIUMU TPU
p<0,05. Ing BCTaHOBJIEHHSI MPEIUKTUBHMX BJIACTU-
BOCTEW NOCiAXYBaHUX NeMOrpacdiyHuX, KIiHIYHUX Ta
JJabopaTOpHUX MOKa3HUKiB, BU3HAYEHUX HA MOYATKY
CHoCTepeXeHHs, OyB 3aCTOCOBAaHUI YHiBapiaHTHUU Ta
MmynbTUBapiaHTHUI CoX perpeciiHuil CTaTUCTUYHUNA
aHaJi3, 3a pe3yJbTaTaMu SKOTO BU3HAYaIU BiTHOUIEH-
Hs pusuky (HR) HacTaHHS mepBUHHOI KiHIIEBO1 TOY-
ku. CTaTUCTUYHO 3HAuUylli (paKTOpU, OTPUMAHI 3a 10-
TMOMOTOI0 YHiBapiaHTHOTO aHali3y, BUKOPUCTOBYBAJIU
SIK 3MiHHI B 6aratogakTOpHiif MoJesi MPONOPILiAHUX
pusukiB Kokcy. @akropu, 1110 3aJUMIATACS 3HATYIIIH -
MU y 6aratoakTOpHOMY aHali3i, iIHTepIpeTyBaiu SIK
He3anexHi npeaukropu HoBux CC3 y xBopux Ha XXH
VI cr., ski aikywotecs [TAII] . TlepeBipka HyJIbOBUX
rirnore3 MpoBeaeHa Ha piBHi 3HauyuiocTi P < 0,05.

Pe3yabTaTn. 3 3aranpHOro umucia 0OGCTEXEHOT
KOropTu XiHoK Oyno 46 (34,6%) ta 4ojoBikiB — 87
(65,4%). CepenHiii Bik xBopux craHoBus 53,12 £ 10,90
POKHU Ta HE MaB CTATUCTUYHO 3HAUYIIUX BiIMiHHOCTEM
3ayiexxHo Bim crari (52,3%£10,6 mporu 56,2+12,7 xi-
HOK Ta YOJIOBiKiB, BiaxnmosinHo; p= 0,1880). Haii6inbiu
yactoto npuunHow XXH V]I cranii 6yB riiomepyo-
Hedputr — 71 nauieHt (53,38%). Ilpotarom TepMmiHy
cnocrepexeHHs1 30 xBopux OyJ10 BUKIIOYEHO 3 AOCHi-
JOKeHHSI, B TOMY 4ucii 16 maiieHTiB y 3B 13Ky 3i 3Mi-
Hoto MopanbHocTi H3T, 11 xBopux uepe3 BiICyTHiCTh
HEOOXiTHWX MaHWX MpPU 3aBeplIeHHi MOCTiIKeHHs/
BiZIMOBY BiJl MOBTOPHOTO OOCTEXXEHHS B KapAioyora, 3
3 mauieHTamu OyB BTpauy€HU 3B S30K.

Jlo octatrouHoro aHajizy 0yiao BkiatoueHo 103 TTJ1
Mali€eHTU, X OCHOBHI MMOYATKOBI KJIiHiKO-JTabopaTopHi
MOKa3HUKU HalaHi B Tabnuii 1.

Tabauuys 1

3arajpHa XapaKTepuCTHKA AOCHIIKYBAHOT KOTOPTH
IToka3Huk | 3HavyeHHs
JlemorpacdiuHi Ta KIiHiYHI JaHi
Bix (M £SD) 55,6+14,72
Younosiku / XKinku (n;%) 65;63,11 / 38;36,89
Cepenns tpusaiicts [TATTL (M £SD) 4,04%2,93
Mpuaynna XXH VI ct.: I (n/%) 23/22,33
Twxnesuit Kt/V (M £SD) 1,96+0,22
IMT (kr/m ; M £SD) 25,14+4,74
IMopylieHHsT HyTPULIIHHOTO CTaTyCy 34/33,01
CepeIHbOro Ta TSKKOrOo CT. (/%)
AnHaMHe3 KoJoHizarnii MRSA (n/%) 29/28,16
®pakiiist BUKHIy JiBoro nuiyHouky (JIII; %, M £SD) 51,4+10,17
Tinmeprigparartist (n/%) 23/22,33
AprepianbHa rimepreHsis (n/%) 97/94,17
BropunHwii rinepmapatupeos (n/%) 49/47,57
Jlabopartopni nani, M £ SD a6o Me [Q25; Q75]
AnbOyMiH (/1) | 32,5146
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IIpoooscenns mabauyi 1

Iloka3nuk 3HaueHHs
Iemorno6in (r/m) 85,1+12,5
®ochop (MMoJIB/IT) 2,21£0,44
Kanpiit (MMoIs/m) 2,13£0,14
CPIT (mr/m) 5,1£1,3
@epuTHH (HT/MIT) 569 [397; 707]
ITapaTropmoH (11r/Mir) 544 [300; 681]

Amnaniz yactotu CC3 3axBOpIOBaHb Ha IMOYATKY
CTIOCTEPEXEHHS JO3BOJINB BCTAHOBUTH, 110 HAMOITBII
nomupeHuM ctaHoM € IXC. Yactora CC3 B nocniaxy-

BaHill KOTOPTi XBOPUX Ta PiBEHb 3aXBOPIOBAHOCTI, PO3-
paxoBaHuii Ha 100 marieHTO-poKiB (11/p), MpeacTaBie-
Hi B TabM1i 2.

Tabauys 2
Crpykrypa Ta yactora CC3 y xopux Ha XXH V ]I ct., sKi Jikyworbcs ITATI
Komop0inuuii ctan III-nmanienTn IT/I-nanienTn p PiBenn 3axBopioBa-
1IpY 3aBepUIeHi .
HA MOYATKY HOCTI
R b CIOCTEPEKEHHS
(/%) (1a 100 n/p)
(n/%)
IManieHTiB 35/34,0 60/58,25 <0,0001 )
i3 CC3
ImemiyHa xBopoba cepus | 23/22,3 32/31,1 0,0039 3,61
CepliieBa HEIOCTaTHICTh 19/18,4 40/38,8 <0,0001 8,43
®DiopwIsIILis TIepencepab 4/3,9 11/10,7 0,0156 2,81
Indapkr miokapaa 3/2,9 8/7,8 0,0625 2,01
IH1Ii XBOpOOW CepIisa 11/10,7 18/17,5 0,0156 2,81

B uinomy ciig 3a3HauuTH, 1110, MPU BKIIIOYEHHI B
IOCIIIKEHH, OyJIo 3apeecTpoBaHO 60 THUX YK iHIIMX
CC3B35(34,0%) I1]] nauienTiB. B GiabIocTi naiieH-
TiB crmocTepirajiiock noenHaHHs ABox CC KoMOpOigHUX
craHiB. 3okpema, noegHaHHs1 IXC 3 CH mano micie
B 11 (10,68%) manienri, IXC 3 iHmmMu xBopodamu
cepus — B 6 (5,83%), CH 3 ®I1 — B 3 (2,91%), CH 3
iHIMMH xBopobamu cepus — B 1 (0,98%).

BonHouac aHai3 JaHuX, 1110 HaJaHi B Ta0JI. 2, Ha-
OYHO JEMOHCTPYE BiporimHe 30iJbIIeHHS, MPOTITOM
TepMiHy CITOCTepeXeHHs, K TuToMoi Baru I1/] marri-
eHrtiB 3 CC3, TaK i YaCTOTU OKPEMUX HO30JOTIYHUX
¢op™m 1bOrO KJ1acy xBopo0. 3a yac, 110 IiajisiraB aHa-
JIi3y KOHCTaTOBAHO IOCTOBipHE 30iJbIIIEHHSI TTUTOMOIT
Baru manieHtiB i3 CC3 nHa 24,3% (p< 0,0001). AHa-
JIi3 OKpeMMX HO30JO0TiUHUX (HOpM, TaKOX, JTO3BOJIUB
BCTAHOBUTH BipoTigHe 30ilbIIEHHS] YacTOTHU BCiX 0e3
BUKJIIOUGHHSI CTaHiB, 11O IMimjsraiu aHanidy. Yacro-
ta CH Ta ®II, 3a yac criocrepexXeHHs, 30iIbIINIACH
Oinpin Hixk BABiui. [Ipore, mocToBipHUM OYB Jaulle
npupict yactku nauienTis 3 CH (18,4% vs 38,8%; y*=
10,445, p = 0,0001). OxpiM TOTO, MOPiBHSIHO 3 TTOYAT-
KOM JOCHiIKEHHS, BiIHOCHUI PU3UK BUHUKHEHHS
CH y I namieHTiB 30ibIIYETHCS OiMBII HiXX BABiUi

(RR =2,1053, 95% AI: 1,3120 — 3,3782; p = 0,0020).
Crig 3a3HauuUTH, 10 i piBEHb 3aXBOPIOBAHOCTI € iCTOT-
HuM auiie 111 CH, ta cranoBuTtsh 8,43 Ha 100 m/p.
IlepBuHHa KiHLeBa Touka (HoBi Bunagku CC3)
OyJa mocsrHyTa B 49 BuUIlamkax mpotsroM 249,2 ma-
LIiIEHTO-POKIB crocTepexxeHHsa. ToOTo, piBeHb 3a-
xBoproBaHocTi Ha CC3 B KoropTi nauieHTiB 3 XXH
V I cr., gaki aikyiorbsces [TATT/ cranosus 19,66 va 100
naimieHTo-pokKiB. IIpoTsirom mnepiogy DOCHiIKEHHS,
OKpiM 30inblIeHHsT YacToTu KoMopoinHux CC3, Kii-
HiYHi CITOCTEepEXEHHS CBigyaTh MpoO Mporpecyouunii
nepe6ir octanHix y [1[] mauienTiB. 3oKkpema, rporpe-
cyBaHHs IXC kKoHcTaToBaHO B 14 mauieHTiB (IIporpe-
Ccyloue 3HUXKXEHHSI TOJePaHTHOCTI A0 (i3MUHOTO Ha-
BaHTaXXEHHS, MiABUIIEHHS (PYHKILIOHAIBHOTO KjIacy
(DK) creHokapaii) Ta cepleBoi HegocTaTHOCTI (ITig-
BuiieHHs @K 3a NYHA) — B 21 xBoporo.
3 MeTO10 BM3HAYEHHS TMOTEHUIMHUX MpeanuK-
TOPiB AOCSITHEHHS MEPBUHHOI KiHLIEBOI TOYKU JOCIIi-
JIXKEHHSI 32 TOTIOMOTOI0 PErpeciiHOro aHami3y pu3MKiB
Koxca Oynu mpoanaiizoBaHi gemorpadiuHi, KiIiHidHi
Ta JaboOpaTOpHi XapaKTepPUCTUKM TMAali€EHTIB Ha MO-
MEHT BKJIIOYEHHS B JOCiIKeHHs (Tabi. 3).
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Tabauysa 3
IToTeHuiiiHi NpeAMKTOPU JOCSITHEHHS MEPBUHHOI KiHIIEBOT TOYKM TOCTIKEHHS] XBOPUMH
Ha XXH V ]I cr1., axi Jgikylorscsa ITATL
IToka3Huk HR 95% A1 p
Bik, poku 1,1404 1,0846 - 1,1974 0,0029
Cratb (90JI0BiYa VS 3KiHOYA) 1,5408 0,8457 - 2,8074 0,1578
AnbOyMiH, I/1 0,9767 0,9231 -1,0333 0,4157
Iemorno6in, /i1 0,9782 0,9566 - 1,0003 0,0511
Dochop, MMOIIB/1T 1,0202 0,5414 - 1,9226 0,9506
CPII, mr/n 1,0083 0,9464 - 1,0742 0,7985
®eputrH, HT/MII 0,9999 0,9960 - 1,0039 0,9727
IMapatropmMoH, mr/mi 1,0392 0,9872 - 1,0912 0,7520
®pakuia Bukuny JIII, % 1,2123 1,1517 - 1,2764 0,0005
IMT, kr/m 1,3074 1,1980 - 1,7441 0,0006
CAT, MM pr.CT 1,3846 0,7834 -2.,4472 0,2650
LT (Tak vs Hi) 3,1150 1,7327 - 5,6001 0,0001
AnamHe3 MRSA xosnonizauii (Tak vs Hi) 2,9997 1,6717 - 5,3828 0,0002
lneprinparaitist (Tax vs Hi) 3,3839 1,8719 - 6,1172 0,0001
IMopylieHHs1 HyTpULiHOTO cTaTycy (Tak vs Hi) | 2,5133 1,6751 - 3,7710 0,0001
IIpoBeneHuit aHami3 no-
3BOJIMB BCTAHOBUTH, 1LIO HE- . '
Bik, poku [ 2
3aJIEXXHUMHU MPEAUKTOPAMU . i
BuHUKHeHHS HOBUX CC momiit Crath (1 Vs %) —4&
y MALi€HTIB, SKi TIKYIOTbCS AJBOYMIH, I/ ‘
ITATII/I € Bik, BenmuunHa (pakitii I'emormo0in, r/n ‘
Buxkuny JIIII, IMT, nosutuBHuii Pocdop, MMOIB/T ‘
MRSA-aHaMHe3, TOPYLIEHHS CPIL. Mr/m ‘
HyTputHBHOTO cTarycy (HC) R ‘
CepeIHbOro Ta TSKKOIO CTyIIe-
HI0, HasiBHicTh LI/I, IK npuynHu IIapatropmon, nr/yi I’
XXH V ]I cT. Ta HasIBHICTb Ti- Ppakuis Buknay JII, % ' @
neprigpatauis (puc. 1). IMT, Kr/m? o
CAT, MM pT.CT —:—0—
I1]1 (Tak vs Hi) : ——
MRSA anamHes (Tak vs Hi) : —
I'imeprinparanist (Tak vs Hi) : ——
IMopywenust HC (Tak vs Hi) : ——
| I g il i g aaal
0,1 1 10

Pusuk Hacranns Hoeux CC3 (HR, 95%]T)

Puc. 1. Koedinientn puzuky HoBux CC3 y xBopux Ha XXH V ]I cT.,
sKi tikytotbes ITATI.

[Ipu momanpIIOMy aHalli3i CTATUCTUIHO 3HAYYINi (paKTOpU OYIM IIpO-
aHaJli30BaHi 3 BUKOPUCTAHHSIM MYJIbTHBapiaHTHOI perpeciiiHoi Mmoaeni Kok-
ca. OTpuMaHi pe3yIbTaTH HaBeIeHi B Ta0I1.4.
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Tabauys 4

Pe3yabTaTu MyJbTHBApiaHTHOTO MOKPOBOT0 perpeciiitnoro ananizy Kokcy 1151 oliHky pu3uKy
JIOCSTHEHHS ePBUHHOI KiHIeBOi TOYKHM HocimkenHsa xpopumu Ha XXH V ]I ct., ki JikyoTscsa ITATL

IToka3nauk HR 95% 1 p

Bik, poku 1,0278 1,0041 - 1,0520 0,0210
;‘::gMHw KonoHi3anii MRSA (Tak vs 14031 11641 - 1,6786 0,0008
LI (Tak vs Hi) 2,5150 1,2824 - 4,2673 0,0131
lneprinparairist (Tak vs Hi) 4,1976 2,1138 - 7,3064 <0,0001

B GaraTogakTopHOMYy perpeciiHoMy aHai3i Bu-
3HAYeHi BUCOKiI Ta JOCTOBipHi MPOTHOCTUYHI 3HA-
yeHHsa Koediuienty pusuky (HR) nng nHacTymHux
He3aJleXXHUX npeaukTopiB po3Butky CC3 y XxBopux
Ha XXH V ][I cr., gki nmikytoTtbest TTAIT/, a caMme BiK,
aHamHe3 KosoHi3auii MRSA, LIJI, sk npuunaun XXH
V [ cr. Ta HasgBHIcTb Tineprigparauii (y?> Momeni =
45,109, cc=4, p <0,0001). Inmmi He3anexHi KoBapiaTu,
1110 OyJIM BUKOPUCTAaHi B IKOCTi MOTEHLIMHUX MPEANK-
topiB BuHUKHeHHs CC3 (ppakuig sukuny JILI, IMT
Ta HagBHicTh nmopywmeHb HC), He yBiliau 1o Moaeni
Ta, BiIMOBiIHO, HE MAIOTh MIPOTHOCTUYHOTO 3HAYEHHS.

Hamni 6yno mooynoBano ROC-kpuBy, 1110 Bizoopa-
JKa€ 3aJIeXXHICTh MixX pO3BUTKOM HOBUX Bunaakis CC3
Ta Oe3nmepepBHOI0 UMCIIOBOIO 3MiHHOIO, IO YBilIIIa
o Mozeti mporHo3y HoBux BumnankiB CC3 (puc.2).

3a pe3yabTaTaMM aHaji3y BCTaHOBJIEHO, IO 3a
YYTJMBICTIO Ta CIEUM@IUHICTIO I MPOTHO3Y BU-
HUKHeHHs HoBux emizoniB CC3 KpuTuyHuUM OYyB
nokasHukK Biky I mamientiB > 55 pokiB (AUC=
0,699; 95% A1: 0,600 — 0,786; uytnusictb= 71,43 %;
95% Ol. 56,7-83,4; cneumdiunictb = 67,92%;
95% 11: 53,7 — 80,1; p =0,0002).

Bik > 55 pokis
100

80

60

40

Yyraugicrn

20

AUC = 0,699
T P < 0,001
0 PN T [N T T T N T S T A 1 TR |

20 40 60 80 100

100cnenngivnicTh

0

Puc. 2. ROC-kpuBa BUKOPUCTaHHS BiKY JUISI IPOTHO3Y
HoBux BumnankiB CC3 y xBopux Ha XXH V ]I ct.,
sKi tikyrotbest ITATT/.

ITpoTtsiroM nepiony JOHTITYIMHATBHOIO CIIOCTEpE-
JKEeHHsI KoHcTaToBaHO 44 Bumnanku cMepti /] manieHTiB
(42,7%). PiBenb cMepTHOCTI cTaHoBUB 17,67 Ha 100 ma-
1ieHTO-poKiB. B cTpykTypi mpuunH nepeBaxamu CC3
(Tabm. 5), uio 3ymoBmwm 50% daTaabHUX BUIAAKIB.

Tabauys 5
Crpykrypa daranabnux nogiii y xsopux Ha XXH V ]I cr., aki Jdikyworbcs TTATL/T
Ipweansa cuepri Bcboro Bunanakis PiBenb cmepTHOCTI
n/%) (1a 100 n/p)

CC nogii 22/21,34 8,82

IHdexii 12/11,65 4,8

B3 5/4,85 2,01

Iammi/TIpryrHa He Bimoma 5/4,85 2,01

Oorosopenns. Ha choromHi € 3araJbHOBITOMUM,
mo CC3 € npoBigHOW0 MPUUYMHOIO 3aXBOPIOBAHOCTI,
rocIiTaji3alliif Ta CMEPTHOCTI XBOPUX JiaJli3HOI MOITy-
nauii (4, 5, 12, 15, 18, 19].

T'oBopsiuu npo vactoty CC3 y xBopux Ha XXH
V I cragii, cjii HArOJIOCUTH, 110 OUIBIIICTh HAasIBHUX
JOCTiIXKEeHb 3a TU3ailHOM € MOMePEeYHUMU, TOOTO 00-

MEXEHHi OJHOMOMEHTHMM BU3HAUYE€HHSIM TMOKa3HU-
KiB Ta He BimoOpaxkaloTh ix AuMHaMiKy. KoMIutekcHi
JIOHTITYIMHAJIbHI MOCiJKEHHS, 110 JAEMOHCTPYIOTh
3MiHM TOKa3HUKIiB, 30KkpeMa yactotu CC3 mpoTd-
TOM TIE€BHOIO Mepiomy yacy, B Miali3Hili MOMyJsLii €
JOCUTh obMexeHuMHM, a B I1J] monynsiuii — B3araini
BilICYTHi.
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OKpiM TOrO, OibIIICTh HASSBHUX TOCTIIXKEHb aHA -
JIi3yIO0Tb JIMIlle PO3IMOBCIOAXKEHICTh HAWOIIbII MOIIM-
penux koMopOinHux CC3 (IXC ta CH) B nmomynsuii
xBopux Ha XXH V ]I cranii. 3okpema, yactora IXC Ta
CH B I nonynsuii CIIIA cranosuts 34,4% ta 28%,
BianosiaHo [6]. OTpuMaHi HaMU, B X0Oi TOTOYHOTO J0-
CITiKEHHS, JaHi MiATBEPIXKYIOTh €MieMiOJIOTiUHi TEH-
neHwii, orpuMaHi kojeramu 3i CIIA. TlpoTte, yactora
3a3HavyeHux koMopOigHux CC3 B 00CTEXEHi KOTOPTi
T1[1 naieHTiB YKpaiHM HAa MOMEHT ITOYaTKY CIIOCTEpe-
JKEeHHS € icToTHO MeHIoto: IXC Oyna 3apeecTpoBaHa B
22,3% xBopux, CH — B 18,4%. B mocaimxyBaHiit HaMu
KOTOPTi XBOPUX, MPOTATOM TEPMiHY MPOCIEKTUBHOTO
crocTepekeHHs1, Brepiie 3apeectpoBaHo 21 (20,39%)
punanok CH ta 9 (8,74%) sumnaaxis IXC (p = 0,0161).
KoncraToBano noaBoeHHs1 mutomoi Baru I1]1 namieH-
1iB 3 CH 3a uyac npoBeaeHHs criocrepexeHus (18,4%
vs 38,8%). AHajoriyHi gaHi, 11010 30LbIIEHHS TUTO-
Moi Baru xBopux Ha CH, mpoTsirom 2,2 pokiB JliKyBaH-
Hs aianizHuMu Metogamu H3T, onybaikoBaHi Bansal
N [4]. IIpore, pe3yabTaTd LLOTO AOCIIIKEHHS Ie-
MOHCTpPYIOTb nuTomy Bary CC3, 1110 Bniepiiie BAHUKIU
micas crapry JikyBaHHs H3T y xBopux Ha XXH V [
cranii 6e3 aHamHe3y CC nartoJjorii. HaHi, 1oa0 30i1b-
LLIe€HHS, 3 TUIMHOM 4acy, yactotu CH y I1]] nmauieHTiB,
MPOJEMOHCTPOBaHi i JociainHukaMu 3 AmnoHii. 3o0kpe-
ma, Wang AY, et al KOHCTaTyl0Th, 1110 de novo enizoaun
CH, npotgrom nepiony crnocTepeXeHHs, pO3BUHYJIN -
csa B 37 (27,6%) nauientis [20]. Aje 3a3HaueHe JOCITi-
JKeHHS OyJio mpucBsueHo auiie aHanizy CH B I/ mo-
mynsii AnoHii, 10 YHEMOXJIUBIIOE OUTbII AeTalTbHE
CHOiBCTaBJI€HHS OTPUMAHUX PE3YabTaTiB. AHaJi3 po3-
moBcromxenocTi iHmmx CC3 (PII, IM, iHmi xBopobu
ceplisi) AO3BOJIMB KOHCTATyBaTH, 110 OTPUMAaHi Hamu
JlaHi PECMOHAYIOThCS 3 pe3yJbTaTaMU, OTPUMAHUMU
npociaimHukamu 3i CILA [6].

Binomum €, mo yactora CC3 B giani3Hiit momy-
JISIil XBOPUX aCOLIOETHCS 3i 3HAYHOK PO3MOBCIO-
JIXKEHICTIO SIK TpaAUuLIiMHKUX, TaK i He HETPaaAMLIIMHUX,
B TOMY YHWCJi aiajiz-acoliiloBaHux, (akTopiB cep-
1IeBO-CYIVMHHOTO PU3UKY. B Halux momepemHix my-
OJikauisix, K i B UMceJbHUX poOOTaX iHIIUX AOCHTid-
HUKIiB, OyJI0 MPONEMOHCTPOBAHO HETaTUBHI BILUIMBU
aKTUBAILlil XpPOHIYHOTO 3amajeHHs, 0€3CUMITOMHOTIO
Hocilictea MRSA, nmopyiueHs jainigHoro odbMmiHy Ta
IHIIMX MeTa0oJiYHUX PO3JaliB, rimoaabOyMiHeMil,
rinepBoyieMii, HYTPUTUBHUX TOPYUIEHHb, AaHEMii,
rinepdocdartemii, Tomo Ha yactoty Ta nepedir CC3
B Aiami3Hiit momynsauii xopux. [IpoTre, mepeBaxHa
OUTBIIICTh HASIBHUX MOCHIIXEHb CTOCOBHO (PaKTOPiB
pusuky CC3 B Il monynsuii cipsiMOBaHi Jullie Ha
OLIiIHKY TOTO YM iHIIOrO0 MPOTHOCTUYHOIO MapKepy
Ta/uu crany [4, 7, 8, 10-12, 15, 16, 19, 20]. Lika-
BUM, Ha Hally AyMKy, € gociigxeHHs Banshodani,
M., et al. 3a pesdyabTaTaMM perpeciiHoro aHasnizy
nponopuiiHux pusukiB Kokca nociaifHuKu BCTaHO-
BWIM, 1o JikyBaHHs ITJI Ta BiK maui€eHTiB € He3a-
JISKHUMU TPEIUKTOPaMU €KTPEHHOI TrocHiTai3zail
3 npuBoay CC3 ta CC cMepTHOCTI XBOPHUX Aiali3HOT

nonynaswuii Anownii [21]. [laHi, oTpuMaHi HaMu B XO1i
JOCHiIXEHHS 110 MPE3EHTYETHCS, N1O3BOJSIOTh KOH-
CTaTyBaTH, IO HE3aJeXHUMM MNPEIUKTOPAMU BCiX
HoBux BunankiB CC3 g AOCHiIXYyBaHOI KOTOPTU
3a pe3yJbTaTaMU MYJbTUBAPiaHTHOTO PErpeciiHOro
aHani3y nponopuiiHux pu3ukiB Kokca € Bik, aHaM-
He3 kKoJioHizanii MRSA, LI, gk npuuunu XXH V [
CT. Ta HAsIBHIiCTb rinepriaparaitiii.

Mu He aHanizyBaiu dakropu pusuky CC3 cMmept-
HocTi. IlpoTte, aHani3 BUIMAaAKiB CMEPTi JO3BOJUB ITiI-
TBEPAUTHU JAHI YUCEIbHUX AOCTiIKEHb, OO0 JiAUPY-
ouux no3ulii CC3 B CTpYKTypi 3arajibHUX BUIAIKiB
(4, 6-13, 16, 18-21].

Haii6inbil CUIBHOIO CTOPOHOIO HAIIOrO AOCIHi-
JIKEHHS € caMe BUBYEHHS YaCTOTHU Ta il CEpeAHbOCTPO-
KOBoOi AuHaMiku, sk CC3 B 11iioMy, TaK i OKpeMHUX HO-
30j0riyHuX ¢popm. IToTouHe JoCTiIKeHHsI, HACKITbKHU
HaM BiJIOMO, HE MAa€ aHAJIOTiB Ta € MEPIIUM KOMILIEK-
CHUM JIOHTITYAUHAJTbHUM aHaJi30M CTPYKTYpPU ceplie-
BO-CYAMHHOI MAaTOJIOrii Ta AMHAMiKM 3MiH i1 4aCTOTH,
3HAYYIIOCTI MPEIUKTOPiB BUHUKHEHHSI HOBUX BU-
naakiB y xBopux Ha XXH V JI cranii, ki JiKylOTbCs
TTATIIL, mnoka3HUKiB CMEPTHOCTI.

ITpoBeneHe HaAMU OOCIIIXXEHHSI Ma€ MeBHi oOMe-
KeHHs. HalGibll 3HAYUMUM 3 SIKMX, € T€, 1110 1I¢ J10-
CJIIIXKEHHS TIPOBEAEHO SIK OAHOLeHTpoBe. KpiM Toro,
B JAaHOMY JOCJiIXEHHI HE BU3HAYaIUCh (PaKTOpU pU-
3MKY HOBUX BMITa[IKiB OKPEMHUX HO30JOTIYHUX (HOpM
1IbOTO KJIacy xBopoO. BomHouac, 3a pesyabTaTaMu
CEepEeIHbOCTPOKOBOIO MPOCIMEKTUBHOTO KOTOPTHOTO
JNOCTiIXEHHS, TPOBEJEHOTO HA JOCTATHBOMY KJIiHiu-
HOMY Marepiaji, Bleplle BU3HaYeHi yacTtoTa Ta ii Au-
HaMiKa MpOTSrOM CIOCTEPEXEHHS, PiBeHb 3aXBOPIO-
BaHOCTi, He3aJIeXKHi NMPEeIUKTOPU Ta PUBUKU PO3BTUKY
HoBux BunankiB CC3 y xsopux Ha XXH V [] ctanii, gki
Jikytotbes [TATTI.

BucHoBkU. TakuMm YMHOM, pe3yJbTaTH MpOBeae-
HOT0 AOCJiIKEeHHSI AEMOHCTPYIOTh IOCTOBIpHE, Maiixke
BIBiUi, 301JIbILIEHHS, BIIPOJOBXK 3-X piYHOTO CIIOCTEpEe-
KeHHs (28,2 £ 7,1 micauiB), yactku I1[1 maiieHTiB 3
CC3 (34,0% vs 58,25%; p<0,0001; RR=2,1053, 95%
AI:1,3120 — 3,3782 ), piBeHb 3axBoproBaHocTi Ha CC3
craHoBUTH 19,66 Ha 100 maieHTO-pOKiB.

ITpoTsiroM cepeaHbOCTPOKOBOTO MPOCMEKTUBHO-
ro CIOCTEPEeXEHHS KOHCTATOBAHO JOCTOBipHE, Oibl
HiX BABiui, 30inbleHHs yacTtotu (18,4% vs 38,8%;
p =0,0001) ta pusuky BunukHeHHss (RR=2,1053, 95%
AI: 1,3120 — 3,3782; p = 0,0020) cepieBoi HeaocTaT-
HocTi y xBopux Ha XXH ][I cT., ski gikyoTtbcs TTATT,
piBeHb 3axBoproBaHocTi Ha CH craHoBuTh 8,43 Ha 100
Mali€HTO-POKiB.

HeszanexHumu npeaukropamu de novo CC3 y
xBopux Ha XXH I cT., gki gikytotbces TTAIT/ €: HasB-
HicTb rineprigparauiss (HR=4,1976; 95% M1: 2,1138 -
7,3064), U1, sk npuunau XXH V JI ct. (HR=2,5150;
95% 1. 1,2824 — 4,2673), aHamHe3 Ge3CUMITOMHOI
Ha3zajabHOI KosoHizauii MRSA (HR=1,4031; 95% JI:
1,1641 — 1,6786) Ta Bik noHax 55 pokis (HR=1,0278;
95% J1:1,0041 — 1,0520).
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OnpauboBaHUI METOM OLIIHKM PU3MKY JJIS Malli-
enTiB i3 XXH V]I cr1., ski nikytotbcs ITATII/ € iHauBi-
JlyaJli3oBaHUM, JOCTYITHUM y BUKOHAHHI, iIHTepIpeTa-
11ii, Ta 103BOJIsIE cBo€yacHO cTpatudikyBaTtu I1/] maiti-
€HTIB 3 BUCOKUM pu3ukoM de novo CC3 3a 1OTOMOT010
CTaHAAPTHUX 0a30BUX KIIIHIYHUX Ta Ta0OPaTOPHUX Xa-
PaKTEPUCTUK, 3aCTOCOBYBATH JIiKyBaJIbHi CTpaTerii, Ta,
BiAMoOBiAHO, cIpUsATU 3HUXEHHI0 yacTotu CC3.

KondaikT inTepeciB: aBTopu 3asiBISIIOTH TIPO Bi-
CYTHICTh KOH(IIIKTY iHTEpeCiB.

Jxepena ¢dinancyBanHa. Koiutu nepxkOromke-
Ty dinancyBanus HJAP «BuBuuty maroreHeTwd-
Hi MexaHi3MM (QopMyBaHHS KOMOPOITZHOCTI y XBO-
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Abstract. Identifying the factors for progression of kidney pathology after acute kidney injury
(AKI) in children is important for making clinical decisions and creating strategies for the
prevention and treatment of chronic kidney disease (CKD).

The present study aimed to investigate the value of serum levels of tumor necrosis factor «
(TNF-a) and transforming growth factor (TGF-f) as markers of CKD progression in children
after AKI.

Methods. In this cross-sectional cohort study, the levels of serum cytokines were studied in
63 children from 6 months to 18 years old who had undergone AKI and 10 healthy children
(reference group) using ELISA. The peculiarities of those who recovered (n=14) and those
who were subsequently diagnosed with CKD stage 1 (n=22) or CKD stages 2-3 (n=27) were
determined. An analysis was also carried out taking into account the duration from the episode of
AKI: early recovery period up to 3 months (n=21), 3-12 months (n=9), 1-3 years (n=22), and
more than 3 years (n=11). “SPSS for Windows. Version 11» - Student’s test or Mann-Whitney
Rank Sum Test was used. The correlation analysis was determined using the Pearson (r) or
Kendall/Spearman method (p).

Results. An increase in serum levels of the anti-inflammatory but pro-sclerotic TGF-f was
observed in all children convalescing with AKI regardless of disease progression, with mean
levels of the indicator increasing in the delayed phase. An increase in TGF-p levels >40.5 pg/
mL in the first 3 months after AKI was documented in patients with an unfavorable disease
course, such that these patients could be classified as a risk group for the development of fibrotic
complications.

No peculiarities in mean serum levels of proinflammatory TNF-oa were observed in children
who had suffered AKI, and there was no significant difference when comparing the groups
according to the consequences of the disease. In the individual analysis, it was found that after
the 12th month of observation, a high TNF-a level (>8.0 pg/ml) was associated with an increase
in the proportion of patients with CKD 2-3 (p < 0.001), which can be used to predict disease
progression.

Conclusions. This study demonstrates the feasibility of determining serum levels of TNF-o and
TGF-Bin children with AKI, which could be used as potential predictors of CKD risk to optimize
treatment and prevention.

Key words: acute kidney injury, children, chronic kidney disease, TNF-a, TGF-p.
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PiBeHb npo- Ta NpoTH3anajbHUX LUTOKIHIB B KPOBI AiTei MC/1g rocTporo
NOMKO/J2KCHHS HUPOK HA pi3HHX eTanax CrnoCTePeKCHHA
JepxaBHa yctaHoBa «IHcTtutyT Hedposorii HAMH Ykpainu », KuiB, Ykpaina

Pesiome. Busisienns pakmopise npoepecysanhs namonoeii HUPOK Nicas NepeHeceH02o ix 20cmpo2o NOUK 00X CeH -
Ha (I'TTH) y dimeii eaxcaugo oas nputinamms KAIHIYHUX pilleHb ma CMEopeHHs cmpameziil nonepeodcer s i NiKy8aHHs
XporiuHoi xeopoou Hupok (XXH).

Mema pobomu: eueuumu 3HaueHHs CUPOBAMKOBUX PigHie (pakmopy Hekpo3y nyxaur o, (PHII-a) i mpancghopmy-
touo2o gpakmopy pocmy 3 (TD@P-p) ax mapxepie npoepecysanus XXH y dimeii nicas I'lTH.

Memodu. Pieni cuposamiosux yumokinie sueuaiu y 63 dimeii 6id 6 micauis do 18-mu pokie, sixi nepenecau I'T1H,
ma 10 300posux dimeii (pegpepenmua epyna) 3a donomoeoro IDA («SunRise TouchScreen») ma mecm cucmem «IBL
International» (Himewuuna) i «Bexmop becm». Buznauaau ocobausocmi y mux, xmo o0yxcag (n=14), ma mux, y koeo
6 nodanvuiomy diaznocmoearo XXH - XXH 1 (n=22) abo XXH 2-3 (n=27). Takoc nposedenuii aHaniz 3 ypaxy8anHHsm
mpueanocmi gio enizody I'llH — panniii ¢ionosaroeanuii nepiood do 3-x micauie, epyna B, n=21), 3- 12 micauie (epyna C,
n=9), 1-3 poxu (epyna D, n=22) ma birvue 3-x pokie (epyna E, n=11).

Bukopucmosysascs nakem npoepam “SPSS for Windows. Bepcia 117 — Student’s test abo Mann-Whitney Rank
Sum Test; kopeasayitinuii 36’330k euznauau 3a memodom Ilipcona (r) abo 3a Kendasom/Cnipmerom (p).

Pezyavmamu. Busieneno 30inbuieHHs cupogamxogux pieHie npomusanaibioeo, ate npockiepomuyrnoeo TOP-£y
écix dimeii-pexoneanecuyernmie I'ITH ne3anexncHo 6i0 HacriOKie 3aX60pHOGAHHS 3 NIOBUUEHHAM CepeOHiX DiéHI6 NOKA3HU-
Ka y eidmepminosanuii nepiod. 3pocmans piens TOP-£>40,5 ne/ma 6 nepuii 3 micayi nicas T'lTH dokymenmosano y
XBOpUX 3 HECNPUAMAUBUM Nepedicom 3aX60PIOBAHHS, W0 0A€ MONCAUBGICMb BIOHeCMU YiX NayicHmie 00 epynu pusuKy no
PO368UMKY DIOPOMUHHUX YCKAAOHEHD.

Y dimeit, sixi nepenecau I'lIH, e susieneno ocobaueocmeil cepedHix cuposamiosux pietie npozanarvioeo DHII-o.,
mak camo sK i 3Hauyuoi pisHuYi NPU NOPIBHAHHI 2PYN 3ANeIHCHO 8i0 HACAiOKI6 3axeoprosanHs. Ilpu inougidyarvHomy ananizi
6CMAH08AeH0, wo nicas 12-e0 micays cnocmepedicens eucoxuii pieens OHII-a (28,0 ne/mn) acouiroe 3 nidGUUCHHAM

uyacmku xeopux 3 XXH 2-3 (p<0,001), wo modxce 6ymu euxopucmaro 0as npOeHO3YBAHHS HACAIOKI6 3aX60PHOBAHHS.
Bucnosku. I[lpogedene docrioxncenns doeodums doyinvHicme euznauenns pienie OHII-a i TOP-f 6 cuposamuyi
kpoei dimeii nicas T'lTH, wo 0o3eonse aunanizysamu ix 6 akocmi npeduxmopie pusuxie moxcaueoi XXH ma onmumizy-

eamu NiKy8aHHs 045 3anobieanHs ii npoepecy8aHHs.

KunrouoBi ciioBa: cocmpe nowkodycenus Hupok, dimu, xponiyna xeopooa nupox, DHII-a, TOP-p.

Beryn. BusiBieHHsST 3aXBOpPIOBaHOCTi, €TiOJIOTiI,
JMOCHiIXKEHHS HACiAKiB Ta (paKTOPiB PU3UKY PO3BUTKY
i MporpecyBaHHS MaTOJIOTii HUPOK BaXKJIMBO IJIsT IPU-
WHATTA KJIiHIYHUX pillleHb Ta CTBOPEHHSI CTpaTeTiil
TonepeKeHHs 1 JIiKyBaHHSI XpOHiYHOI XBOPOOU HU-
pok (XXH) y nireii [1, 2]. [TepeHeceHe TOCTpe MOLIKO-
mxeHHs Hupok (I'TIH) B mutsiuoMy Billi TPpU3BOIUTH
no po3BUTKy XXH 3 mporpenieHTHUM 0€3CMMIITOM-
HUM ToTiplieHHIM QyHKiT HUpoK [3, 4]. OCHOBHOIO
npuurHolo XXH B Takux Bumagkax € TyOyJOiHTep-
crutianbHuit Heput (TIH) — rereporenHa rpyna 3a-
XBOPIOBaHb Pi3HOI €TiOJIOTi1 3 MPOrpeCcyBaHHSAM IPOJi-
(epatuBHUX Ta iHIIiX dakTopiB [5, 6]. Ha Xanb, naHi
1IOJI0 PO3TMOBCIOMXKEHOCTI, mepebiry Ta mporHosy I'TTH

BikTopia €preniBna JIpissHcbka
victoriadriyanskaya@gmail.com

3HAYHO Pi3HATHCS Yepe3 Pi3HOMAHITHICTb JiarHOCTUY -
HUX KPUTEPIiB.

¥ 2020 poui KDIGO Consensus Conference 6yyo
3anponoHoBaHo Bu3HaueHHs1 ['TTH Ta roctpoi xBopo-
6u Hupok (I'’XH) — kputnuHuit nepion 3 7-ro nodu
I'TTH no 90-ro, 1o Mae BiamoBigHi maTogiziojoriyHi
0COOJIMBOCTI Ta BKpall BaXXJIUBUU IJIs1 JIiKyBaJbHUX 3a-
xomiB Ta mpodinakTukm nmporpecyBanHsa B XXH [7]. B
et nepion dopmyetrhcsa TIH i BU3HaYeHHST MeTOiB
oro paHHbOI JiarHOCTUKH 3a €TiIOTPOMHUM MiAXOI0M,
KJIiHiKO-JTaOOpaTOpHUM  aHajli3oM, AOCJiIKEHHSIM
¢akTOpiB iIMyHOJIOTiYHOI BiIMOBIi € BKpail BaXKJIMBUM.

ITporpecyBaHHSI MOIIKOMXEHHSI HUPOK BinOyBa-
€ThCS PI3HUMM ILIJIIXaMU Yyepe3 MOPYLIEHHS eHI0Te-
Jlito, 3amajbHy peakililo Ta po3BUTOK ¢idpo3y. Bza-
€MOIisl eHAOTeiaTbHUX KJIITUH, MaKpodariB Ta iHIINAX
iMyYHHUX KJIITUH, IEPULIUTIB Ta HidpobaacTiB Bimirpae
B LIbOMY BaxJuBY poib [8]. JloBeneHa y4acTb B IIpo-
rpecyBaHHi IaTOJIOTiYHOIO Mpolecy SK Mpo-, Tak i
MpoTU3aNaJIbHUX UTOKIHIB Y MaIli€EHTIiB 3 HUPKOBOIO
MaToJIOTI€I0, IO MPU3BOAUTH A0 MOTJIUOJEHHS HUP-
koBoi auchyHkiii [9, 10]. [MTocuneHHs UTOKiHOTe-
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He3y € MapKepOM aKTHBallii 3amajaeHHs, 1110 HeraTuB-
HO BIUIMBa€E Ha Mopdosorito i QyHKIil0 HUPOK, Ta
MiATBEPAXYETbCSI OJHOYACHOIO aKTUBALIIEID CeKpellil
(akTopy Hekposy nyxiuH o (PHII-a), iHTepaeiiKi-
Hy-6 i TpaHcdopMytouoro dakropy pocty B (TDOP-B)
Ta NOMIUMOJEHHSAM IJIOMePYJI0TYOyIsipHOI AUCHYHKITIT
[11]. ®HII-o BitHOCATH 10 MOTYXXHOTO MTPO3anaibHO-
ro MeniaTopa MOUIKOMXEHHS TKAHUH HUPKU — €HA0-
ToKkcUH-iHAyKoBaHe ['TIH mpusBoauth 10 Mpomykiiii
O®HIT-a. Ha ¢oni Bucokoi npoaykiuii @HIT-a mpo-
tu3ananbHuii meniarop TOP-B mae imyHoMmoyooui
BJIACTUBOCTI i MPUTHIYY€E 3aMajibHi MPOLECH, IO TyXKe
BaXKJIMBO OL[IHIOBAaTU Pa3oM 3 MPo3anajibHOIO0 JJAHKOIO
JUISL BUBHAYEHHS CTYIEHIO NUcOanaHCy y MallieHTiB 3
MOMIKOMXeHHSAM HUpok [12]. KpiM mpoTusanaibHuX
BnactuBocteii, T®P-f € inmykTopom ¢ibpo3y, B TOMY
yucai B Hupkax [13]. TlinBuilleHHsT B KpOBi piBHIiB
®HIT-a, Tak camo sk i TOP-B, MoxxHa po3misigaT sIK
MapKep 3anajibHUX a00 ayTOIMyHHUX ypaXXeHb HUPOK,
a TAKOX MOTipIICHHS iX QyHKIIIH.

Hapa3zi Hemae e@eKTMBHUX METOMiB JIiKyBaHHSI,
sKi 0 raapMmyBasM HecnpusaTauBuii nepebir XXH, B
ToMy uucii micis nepeHeceHoro I'TTH, 3okpemMa yepes
BIUIUB Ha (piOp03 HUPOK, 1110 € MPEAUKTOPOM PO3BUTKY
TepMiHaIbHOI cTanii HUpKOBOi HegocTtaTHOCTI. TOP-
€ OCHOBHUM pEryasTOpHUM LUTOKiHOM npu XXH, i
B E€KCHEPUMEHTAIIbHUX OOCTIAXEHHSIX Ha TBapUHax
0yJ10 MOKa3aHo, 1110 3HUXXEHHS CUTHAJIbHOI aKTUBHOC-
Ti TOP-PB nop’s13aHe 3 moJiniueHHsIM (YHKIliT HUPOK.
Psim Momekys, TOB sI3aHMX Ta/ab0 B3aEMOMIIOUUX i3
curHanbHuM 1wisixom TGFB, ©ynu ineHTUdikoBaHi
SIK TIOTEHIIiiiHi TepaneBTUYHI MitneHi [14]. OnHak 4e-
pe3 Horo rieoTponHy Npupoay MOBHE MPUTHIYEHHS
curHaspHOTO 1LIsIXy TOP-PB, fiMmoBipHO, TTpU3Beae 10
WKimuMBUX Mob6iuHuX edekTtiB. ToMy sl Kpallioro
PO3YMiHHS LIBOTO LUISIXY Ta MOJIEKYJI, 110 MOAYJIIOIOTh
el 1UISIX, HEOOXimHO po3poOUTH OUTbIN e(EeKTUBHI
TepamneBTUYHI cTpaTerii 60poThOU 3 MPOrpecyBaHHSIM
XXH. CyuacHa HedpompoTeKTOpHA Teparisi, CIps-
MOBaHa Ha TajibMyBaHHS MporpecyBaHHd XXH Ta ii
YCKJIaJHEHb, HEMOXJIMBa 0€3 BUBYEHHS Ta BIUIMBY Ha
LIMTOKIHOBY MEpPEXY iIMyHHOI CUCTEMHU.

MeTa po0OTH: BUBYMTY 3HAYEHHS CHPOBATKOBUX
piBHiB hakTopy Hekpo3y nyxiauH o (DHIT-a) i TpaHc-
dopmytouoro dakropy pocty B (TOP-B) sk mapkepin
nporpecyBaHHsa XXH y giteit micas I'TTH.

Marepiaan Ta MeToaM AoC]imKeHHA. o 11boro
OJHOMOMEHTHOTO MEPEXPECHOr0 NOCiAXEHHS OyIu
BKJIIOYEH] 63 IUTUHU BiKOM Bim 6 MicdwiB mo 18-Tu
pokiB, ski nepeHecau I'TIH i cnocrtepiranucst npo-
tsarom 2017-2021 pokiB y Biaaini nutsa4yoi Hedposorii
Y «Iuctutyt Hedponorii HAMH VYkpainu» (kiaiHiu-
Ha 06a3a — BigninenHs Hedposorii JIKJT Ne7 m. Kuesa.
ITpoBoaunoch BU3HAUYEHHS PiBHIB MpPO3anajbHOTO
®HII-a i mpotuszanansHoro TOP-B B cuposaTii Kpo-
Bi. [locnigkeHHsI BAKOHAHO 3a JOMOMOrolo iMyHOdep-
MeHTHoro aHalizatopy «SunRise TouchScreen» 3 Bu-
kopuctaHHsaM TecT-cuctemu IBL International (OPH)
i «Bektop Becr» (P®D). O6cTexeHi Oynu posnofiieHi

B rpynu (rp) 3a Haciinkamu 'TTH — T1i, xTO omyxaB
(rp 2, n=14), Ta 1i, y koro gokymeHtoBaHo XXH (rp
3 a60 XXH 1, n=22; rp 4 a6o XXH 2-3, n=27). AHa-
JIi3 MPOBEACHO 3 YPaxXyBaHHSIM TPUBAJIOCTI Bifl €Mi30y
I'TTH — paHHiii BinHOBIIOBaHMI ITepioa 10 3-X MicsLiB —
(rp B, n=21), 3-12 micauis (rp C, n=9), 1-3 poku (rp
D, n=22) ta 6inpme 3-x pokis (rp E, n=11). 1o rpynu
MOpiBHSIHHSA (pedepeHTHa Ip - rp A abo rp 1) BKiItoye-
Ho 11 nmiTeit 6e3 03HaK 3aXBOPIOBAHHS Ta BiJCYTHIMU
JaHWMU 1100 XBOPOO HUPOK B aHamHe3i. Bukopuc-
ToByBaBcs nakeT rporpaM “SPSS for Windows. Bepcis
11” — mapameTpuyHi KpUTepii cTaTucTUKU — Student’s
test abo HerapaMmeTpuuHi — Mann-Whitney Rank Sum
Test, nmoctoBipHOI0O BBaxanau pisHuio mnpu p<0,05.
KopensuiitHuii 3B’430K KiJbKiCHUX MOKA3HUKIB PiB-
HiB LIMTOKiHiB, 32 YMOB iX HOPMaJbHOIO PO3IOJIiIY,
BU3Havaiu 3a MmetoaoM Ilipcona (r), a y pasi iforo Bif-
cyTHocTi — 3a Kenganom a6o CriipMeHoM (p).

HocnimxeHHss BUKOHaHO B pamkax HIP «Jlo-
CIIIUTU €BOJIIOLLiII0 XPOHIYHOI XBOPOOU HUPOK y Hi-
Tell K HACJiAKy TOCTPOTO MOIIKOMXEHHS HUPOK» 3
JOTPUMAHHSIM MPUHLUMIB 0i0€TUKM, 3aKOHOJaBYMX
HOPM Ta BUMOT IIOJI0 MTPOBEAECHHS OiOMETUYHUX A0~
cnigxkeHb, 3a BucHoBkoMm Kowmicii 3 0iomemuuHoi
etuku 1Y «Iuctutyry Hedposorii HAMH Vkpainu»
(Mpotokon Ne 3 Bix 19.04.2019 p).

PesyabTaTi. BuzHadeHo, 1110 piBeHb Mpo3arajib-
Horo ®HII-o Ha TOYaTKy MOCHiIKEHb TTicIIsl TTepeHe-
cenoro I'TTH 3HaxonuBcs B Mexax pedhepeHTHUX 3Ha-
YyeHb He3aJIeXXHO Bif oro Hacaiaky (puc. 1).

35 F o
30
25
20 )
15 |
P3_1 :0,656 P4_1 :0,165
10 L P,=0,442 P;,=0,822 P,,=0,736
fe) *
5t ; e
0k i i I I
OHMH OHM3g XXH1 XXH2-3

Puc. 1. Pibenb ®HII-o cupoBaTku (1r/min) miteit B pede-
peHTtHiit rpymi (1 rp - @HITH) Ta tux, mo nepenecau I'TTH 3
Hacinkamu - omyxanHs (2 rp - ®HII3m), XXH 1 (3 rp)
qu XXH 2-3 (4 rp).

Ha Binminy Bin @HII-a, cepenniii piens TOP-
cupoBaTKM Bimpasy micias tniepeHeceHoro I'TIH Oy
3HAYyIle BUIONM 3a peepeHTHUN ITOKAa3HUKH; Bapi-
aQHTU HACJiIKiB MepeHeCeHO0l MaToIoTii CYyTTEBO HE 3a-
JIeXKaJIv Big MOro mmoyaTKoBOTO PiBHSI — B YCiX rpynaxy
oci6 3 I'TTH B anamHe3i, HaBiTh 3 KJIIIHIYHUM OOyXKaH-
Hsim, TOP-fB OyB Bucokum (puc. 2).
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Puc. 2. PiBenb TOP-B cupoBatku (1ir/mi) fiteit B pede-
penTHii rpymi (1 rp - ®HITH) Ta Tux, mo nepeneciau I'TTH
3 Hachinkamu - omyxaHHs (2 rp - @HI13m), XXH 1 (3 rp) un
XXH 2-3 (4 1p).

PospaxoBanuiit Hamu y oci6 3 nepeHecernum I'TTH
KoeilliEHT CHiBBiZHOIIEHHS CHPOBATKOBUX pPiBHIB
MpO-TIPOTU3aNaibHOro HUTOKiHIB — PHIT-0/TOP-B
JIOCTOBIpHO 3HU3UBCS MOPIBHSIHO 3 peepeHTHOIO IPy-
010 3I0POBUX Y Aiteit 3 po3ButkoM XXH (puc. 3).

0,3 |-
P..=0,0141; P4..=0,0023;
P;..<0,05 P.4=0,5649 Py.=0,6326

0,2 - =
e
0,1
N — T

0,0 I I | 1
a b c d

Puc. 3. CrnisBinHomeHHs piBHiB @HIT-a/TOP-f cupoBaTku
y miteii B pedepeHTHil rpymi (1 Tp - a) Ta PoHOBI y THX, 1110
nepernecau ['TIH 3 Hacnigkamu - ogyxanHs (2 rp - b), XXH 1
(Brp-c)un XXH 2-3 (41p -d).

JlomaTKoBUii pO3MOMiJ IO TpyIax 3aJekKHO BiJ
TepMiHy miciist iepeHeceHoro I'TTH He BUSIBUB BigMiH-
Hocteu st @HIT-a (puc. 4).

140 | —_
120 |
| TOP-p s
100 |
80 |- A 4 -‘7
60 |- © oI T
| W
40 { PHII-« \ T
20 | T
0 L i e
1 1 1 ] 1 1 1 1 | |
A B C D E A B C D E

Puc. 4 — Pisni ®HII-a i TOP-B cuposatku y 3mopoBux niteii (A) ta tux, xto nepenic ['TIH, obcrexennx B pizHi
yacoBi iHTepBanu: B nepiii 3 micsaui (B), yepes 3-12 micsauis (C), uepe3 1-3 poku (D) Ta ni3zHiie (E).

IIpumitka.
pD-B=0.007).

Hnsa TOP-B cupoBatku [OBEAEHO 3HAUYIIE 3pOC-
TaHHs B KatamHe3i micust T'TITH Big 25.5 [17.4; 43.7] na
MePLIOMY pOLi crocTepexkeHHs 10 38.9 [29.4; 64.5]
(3 KoIMBaHHAM nokKa3HuKiB Bim 10,3 mo 139,9) or/mia
Hagani (p=0.022), To6To 3 wacoMm micist I'TIH cocte-
piranu OijbIl BUCOKi CEpedHi piBHI Xoua i IpoTHU3a-
MaJbHOTO, aje mpockiepoTuuHoro TOP-f.

Bigminnocti mst TOP- cratucTiyHo 3HaYyIi 111 OKpeMux rpyn ooctexxenux (pC-A<0.001, pE-A=0.026,

IIpu GinblIifi getanizauili 3Ha4ylle 30iMbIIEHHS
piBHs1 TOP-B mopiBHsSIHO 3 pehepeHTHOIO TPYIIOIO 10~
KYMEHTOBAHO 3a TPUBAJIOCTi BiTHOBJIIOBAHOTO Mepioay
3-12 MicaniB (C) ta 6inpm, HixX 3 poku (E) (puc. 4).
IIpoMix KJIiHIYHUX TPyIl 3HAYYIL BiIMiHHOCTI BU3HA-
YEHO TITBKHM TSI, XTO 3HAXOIUBCS B pAHHBOMY BiTHOB-
JIFIOBAaHOMY Hepiomi (o 3-X MicsIIiB), TOPiBHSHO 3 €Ta-
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noM 1-3 poku; TaKOX AOCTOBiIpHA Pi3HUIIS MiATBEP-
JKeHa NTOAaTKOBUM TTOPiBHSIHHSIM HaMU TTOKa3HUKIB
B TepMiHU o Ta micag 3 mic (p=0,011), no Ta micas
12-tu micauiB (p=0,031).

BcraHoBneHo, 110 y AiTeil 3 HEOOTSIKEHUM aHaM-
He3oM (pedepeHTHa rpymna), iCHye mpsiMa 3aJIeXHICTh
Mmix piBHsiIMU OHII-0 i TOP-B cupoBatku 3 nyxe BU-
COKOI0 CUJIOIO 3B’ 513Ky (KoeillieHT paHTOBOI KOpesiii
Cnipmena p=0,98, p<0,0001). OnHak 1110 3HAYYyIIiCTh i
caMm 3B’5130K OyJio BTpaueHo y pekoHBasiecueHTis I TITH
SIK B nepiod A0 12-TU MicsLiB CITOCTEPEXEeHHs, TaK i

80 |
TOP-B

60 -

10 |

120 |
100 |
TOP-B
80 |-

60

10 |

OHII-a

ITpumitka. *p=0,035.

ni3nime (p=0,23 ta p=0,21, BinnosigHo). [1pu ctpa-
TU(ikallii eTaniB aHauidy Ha paHHIl BiTHOBIIOBAJIb-
Hu#t (mo 3-x micauiB), 3-12 micauiB, 10 3-X pokiB Ta
Mi3Hillle BU3HAYEHO, 110 ciadKa MmpsiMa Kopessiis 6e3
3HAUYLIMX BiAMiHHOCTEW MPUTaMaHHA MEPIIUM JBOM
nepionam (p=0,29 Ta p=0,27, BiANMOBiIHO), BiACYT-
Hs y pasi naBHocti enizony I'TTH Big 1 go 3-x pokiB
(p=-0,06) Ta BimHOBJEHaA IO BHUCOKOI y BiITepMiHO-
BaHWI TMepioJ B KaTaMHe3i micas 3-X pokiB (koedilli-
€HT paHroBoi kopensuii Cnipmena p=0,70, p=0,035)
(puc. 5).

TOP-B
60 |-
40
20
i OHII-a
0H 1 1 I I 1
1 2 3
C
140 =
|| TOP-p
120 =
100
80
60
40 -J
20 OHII-0
0 ml 1 1 1 1 I 1
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Puc. 5 — 3anexHictb Mixx cupoBatkoBuMHU piBHAMU OHIT-o i TOP-B (B ir/mi) y aiteit B pizHUii TepMiH
nicis nepeHeceHoro I'TIH: no 3-x micauis (B), 3-12 micsis (C), 1-3 poku (D), 3 ta 6inbiie pokis (E)
(paHroBa kopesiist CriipMeHa)

OTtpuMaHi maHi cBimyaTh TIpo AeBialil0 Tpo-/
MPOTU3AMAJIbHUX PeaKklliil iIMyHHOI CUCTEMMU ITiCJIs me-
peHeceHoro I'TTH 3 BigHOBJIEHHSIM HOpPMaJbHOIO 0a-
JIaHCYy MPOAYKIIii BiAMOBIIHUX MeiaTOPiB iIMyHITETY Ta
KOPEJSIIIMHOTO 3B»SI3KY MiXK HUMU 4epe3 3 pOKH.

InauBinyanbHUM aHali3 MoKa3aB BUCOKUM piBEeHb
T®P-B B rpyni 2 (Tux, 1o oayxan) y 28% niteit B Tep-
MiH 10 12-tu micsiuiB micast I'TIH i B 40% — micast 1-ro
pOKy crocTepexkeHHs. B rpynax XxBopux 3 po3BUTKOM
XXH (rpynu 3 Ta 4) 30i1bllIeHHS PiBHS LIMTOKIHY CU-

poBatku (>40.5 nr/mn) nokymeHrosaHo B 30% ta 52%
BUITANKiB BinnmoBigHo (p>0,05). B uinomMy micis nepe-
HeceHoro ['TTH Bucokwuii piBeHb MOKAa3HMKA BU3HAYE-
Ho B 49% crnioctepexenb ipu XXH Tta 33% — nipu Kiti-
HiuHOMY omyxXaHHi (p>0,05). AHaii3 KJiHIYHUX TPYI
3 BMKOPHUCTAaHHSIM KyTOBOro TepeTBopeHHs1 PDimepa
(3 monpaBkolo MeTca) mokasano TeHICHLIIO 10 OiTb-
1oi yacTku nauieHTiB 3 XXH 2-3 npu BUCOKOMY piBHi
OHIT-a (=8.0 nr/miu, p=0.096 nopiBHSHO 3 HOpMaJlb-
HUM BMiCTOM LIMTOKiHY) B PaHHiil BiTHOBIIOBaJIbHUN
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nepion, a 00CTEeXXEHHS Yyepe3 piK BUSIBUIO CTATUCTUY-
HO 3Hauyllle 3pOCTaHHS A0JIi TAKUX XBOPUX (3 BUCOKUM
sHaueHHsIM OHIT-a) mpu XXH 2-3 (3 28% mo 100%,
p<0,001), mo miaTBepAUIO 3B’SI30K MOCHIAXKYBAaHOIO
napameTpy 3 nporpecyBaHHsM XXH B 3azHaueHuit
TEPMiH.

OpHouacHuit aHani3 posnoniny T®P-B B cupo-
BaTLi 3ajexHo Bin HachiakiB I'TIH Bu3Hauus, 110 npu
HOpMaJbHOMY PiBHi MTOKa3HWKA B paHHiil mepion (10
3-x Mics11iB) Hagani po3BUTOK XXH 10KyMEHTOBaHO B
72% BUTAAKiB, a 338 yMOBU HoTO MinBuIeHHs >40,5 nir/
MJI HeraTWBHa TpaHcdopMallist Binoynacs B 86% crmo-
crepexxeHb (p=0,024). BHecoK BUCOKOro 3Ha4yeHHS
uuTokiHy npu XXH 3i 3pocTaHHSIM 3HAYYLIOCTi Mif-
TBEpAXEHA B OLbII Mi3Hil TepMiH (micas 3-X MicsauiB
CIIOCTEepEXEeHHs), KOJM 4YacTKa AiTeil 3i 30iIbLIeHUM
piBHeM TDP-f cepen Tx, XTO OfyXaB, CKJlaua TiJTbKA
9% (p<0.001).

OOroBopeHHs1. MeTol0 HaIlloro JOCIiIXEeHHS
Oyno Bu3HaueHHs1 piBHIB mpo- (PHII-a) i mporu-
zananbHoro (T®OP-B) uuToKiHIB Ha pi3HUX eTamax
criocTepexkeHHs xBopux, 1o nepeHecau ['TIH, gk
MOXJIMBUX MPEAUKTOPiB (POPMYyBaHHS i MPOTpecyBaH-
Hsa XXH. dotenep 1ie He BU3HAYEHi BCi KJIITUHHI Ta
MOJIEKYJISIpHI MeXaHi3MU, MaTodi3ioaoriyHi NpUYMHU,
1o jexaTtb B ocHoBi 3matHocTi ['TIH mnpoBokyBatu
po3BUTOK i niporpecyBaHHs XXH. 3a naHumu 6araTbox
JOCITiIKEHb, JOBEIEHA y4acTh SIK MPO-, TaK i MPOTU-
3aMaJIbHUX HUTOKIHIB Yy MiABUIIEHHI 3aMaJlbHOI BiAMO-
Bifli uepe3 MaAiHHS HUPKOBOIO KJipeHcy, (akTo-
piB, gKi mpssMO abo oOIocepeaKoBaHO IPUKMAIOTh
yyacTh y 3amajeHHi 3 ¢popmysanHsiM XXH [15].

3a pesyjJbTaTaMM HAIIOrO JOCHIMIXKEHHS, Yy BCiX
pexonBasiecueHTiB I'TTH BusiBjieHO 30i1blIEHHS CUPO-
BaTKOBUX PiBHiB npockiepornyHoro TOP-f mopiBHs-
HO 3 pedepeHTHOIO TPYIOI0 He3aJIeXXHO Bil HaciIKiB
3axBoproBaHHs (XXH uu onyxaHHS), 3 MiABUILIEHHSIM
CepelHiX piBHiB MOKAa3HUKA Yy BiATEpMiHOBAaHUIA mepi-
on. byno BcraHomneHo, mo piseHr TOP-B >40,5 nr/
M B meputi 3 micaui micass 'TTH nmpuramanHuii xBo-
pUM 3 MEHII CHPUSTIAUBUM IEepediroM 3axBOPIOBAH-
HSl — MalliEHTU MalOTb OYTU BilHECEHI B TPYMy PU3UKY
PO3BUTKY (PiOPOTUYHUX YCKIAAHEHb.

OTpuMaHi pe3yabTaTU Y3rOJXKYIOThCA 3 THUM, IO
TOP-f Hanexuth A0 KIIOYOBUX MPOdiOPOTUUHUX
dakrtopiB pocty, skuil aktuByeTbesd nipu I'TIH i aco-
L[il0€ 3 KIITMHHUMU peaklissMM, SIKi MPU3BOASTH 10
XXH. TOP-B BrumMBae Ha NMPOKCUMaJIbHI KaHaJbIli
LJIIXOM 3YNMUHKU KJIITUHHOTO LIMKJY Ta MiABUIIEHOT
COPUIHATAMBOCTI 10 aloMNTO3y, POOISYM KaHAJIbLEBI
eniTeiagbHi KJIITUHU MOCEpEeIHUKAMU TEePexXony Bif
I'TTH oo XXH. Kpim Toro, T®P-f cipusie xeMoTakcu-
cy Makpo@ariB, MOILIKOMIXEHHIO eHA0Teit0 Ta aude-
pEeHIiI0BaHHIO MioGiOp0oOaaCTiB MiC/Isl MEPEHECEHOTO
I'TIH [16].

OcobnuBocTell cepenHix CUPOBATKOBUX PiBHIB
npozanansHoro ®HIT-a y pekonBanecuentis ['TIH He
BUSIBJIEHO, TaK caMoO $IK i 3HAUYIO1 Pi3HUL NpU TO-
PiBHSIHHI TPYyN 3aJIEXHO Bill HACIAKIB 3aXBOPIOBAHHS.

AJle Mpu IHAUBIIyaJIbHOMY aHajli3i BCTAHOBJIEHO, IO
nicas 12-ro Micsisl COCTEPeXEeHHSI BUCOKUIA PiBEHb
O®OHIT-a (>8,0 nr/mn) acouioBaB 3 TMiABUILIEHHSIM
yactku xBopux 3 XXH 2-3 (p<0,001), uro moxe 0yt
BUKOPUCTAHO [JI1 MPOTHO3YBAaHHS HACJiJIKiB 3aXBO-
PIOBaHHS.

Jloriuno, mo I'TIH npusBoauTh OO0 3amajieH-
HSI Pi3HOTO CTYMNEHSI BaXKOCTi, HaBiTh HE3HAUHE, aJie
MpPOJOHTOBaHE 3aMalieHHsI, 1110 30epira€ThbCsl B HUPKax,
PO3LIHIOETHCS K BIIMBOBUI (hakTop po3BUTKY XITH
[12]. Tomy micast T'TIH BiamiueHa BTpaTa mpsiMO1 CHITb-
HO1 KOpeJISLil Mi>K CUPOBaTKOBUMHU PiBHSIMU LIUTOKI-
HiB, 3 BIIHOBJI€HHSIM ii y BiITepMiHOBAaHOMY KaTaMHe3i
(micng 3-x pokiB). Y Hallix XBOPUX CIiBBiIHOIIEHHS
OHIT-a i TOP-B noctoBipHO HMXYe pedepeHTHUX
3HaY€Hb BHACiAOK aKTUBHOI MPOAYKIIii (haKTOpy poc-
Ty, 110 3MiHIOE TIPO- Ta MpoTU3anaabHuil 6ananc. e
Y3TOMXYETHCS 3 TaHUMU EKCTIEPEMEHTAIbHUX OCITi-
JUKEHb, 110 MToKa3alu MeXaHi3MHU, 3a JOMOMOTOI0 SIKUX
T®P-B moxe orocepeaKkoByBaTu (pibpo3 HUPOK MicCIs
I'TIH [16].

TakuM YmHOM, CUpOBATKOBI piBHi mpo- (PHII-a)
i mporuzananpHoro (TPP-B) nUTOKIHIB 1O3BOJSIOTH
BUSIBUTU TPYIY XBOPUX 3 MOXJIUBUM HECHPUSITINBUM
nporHo3oM popmyBanHsg XXH. IMyHodepMeHTHi 10-
CJIIXKEHHS IMX MEMiaTOpiB iMyHITETY SIK TPEAUKTOPIB
MOpyLIeHHS! PYHKIIiT HUPOK € MaTOT€HETUYHO 3HAUY-
IIUMU JJIS1 IPOTHO3YBaHHSA Mepediry xBopobu y AiTei
micns T'TTH.

BucHoBku:

V niteit micnsg nepeHeceHoro I'I'TH He BusiBiieHO
0CO0MBOCTEN cepeHiX CUPOBATKOBUX PiBHiB Mpo3a-
rmanbHoro ®HII-o, Tak caMo SIK i JOCTOBIPHOI Pi3HMIII
MpU TOPiBHSIHHI TUX, XTO OfyXaB yu orpuMaB XXH.
Yepes pik Bucokuii piseHb ®HII-o acomitoe 3 mia-
BUILIEHHSIM BigHOocHOro uncia (%) xsopux 3 XXH 2-3
(p<0,001), i B Takuii TepMiH OOCTEXXEHHS LIei moKa3-
HUK iHQOPMATUBHU 1715 TPOTHO3YBAHHS MOJAIBIIO-
ro nepeoiry.

CepenHi moyaTkoBi cupoBatkoBi piBHi TOP-f y
o0cTexxeHux niteil Oyau Bulle pedepeHTHUX, AOCTO-
BipHOI pi3HULI (POHOBUX MOKA3HUKIB 3aJI€KHO BiJ MO-
Janblioro nepediry He Oyso. 3 yacom micas I'TIH ce-
penxi pieHi TOP-f migBuIyoThCs, i BUCOKUI PiBeHb
B kpoBi T®P-fB (>40,5 nir/mn) B mepiii 3 Micsi micust
I'TTH moxe BuctynaTtu npeaukropoM XXH 3 Biporia-
HICTIO OibII TSKKOTO MopylieHHd ix ¢yHkuin (XXH
2-3) uyepe3 NpobiHpOTUYHUI BIJIMB HA HUPKU LILOTO
MeaiaTopa.

CrnissinHomenust ®HIT-o i TOP-B y miteit micas
I'TTH nocToBipHO HMXXY€ HOPMU SIK Pe3yJIbTaT BUCOKOL
MPOAYKILii (haKTOpy POCTY, 110 3MiHIOE TIPO-/TIPOTU3A-
MaJbHUI OajlaHC B 0iK OCTaHbOTO. AKIIO Yy 310pOBUX
JiTel crmocTepiraBcsl MPSIMUN KOpPEJTSLiiHUNA 3B’S30K
Mix cupoBatkoBumu piBHsIMu OHIT-a i TOP-B, To
nicisa I'TIH BiH OyB BTpaueHUi 3 BiTHOBIEHHSM Yepe3
3 pokwu.

KonduikT inTepeciB. ABTopy 3asBISIIOTH PO Bijl-
CYTHICTh KOH(IIKTY iHTEpeCiB.
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Abstract. Hemodialysis patients (HD) are at high risk for coronavirus infection (COVID-19) and
associated adverse outcomes compared with the general population. Although vaccination against SARS-
CoV-2 has played an important role in stemming the spread of COVID-19 in the general population, the
characterization of vaccine efficacy in dialysis patients is based primarily on humoral responses, whereas
clinical data are generally not available. The aim of this study was to determine the incidence of COVID- 19,
clinical outcomes, and risk factors for SARS-CoV-2 infection in fully vaccinated HD patients.

Methods. Of 186 HD patients treated at Link-Medital LLC Medical Center (Odesa, Ukraine) between
March 2020 and March 2022, 170 patients aged 53.5 (44-63.5) years were enrolled in this prospective
observational cohort study and followed up one year after completion of vaccination. Among them were 67
(39.4%) HD patients who were fully vaccinated against COVID-19 with BNT162b2 (Pfizer-BioNTech)
or Moderna-mRNA-1273 mRNA vaccines and 103 (60.6%) unvaccinated HD patients. The outcomes
assessed were COVID- 19 morbidity and severity, hospitalization, and death associated with COVID-19.
Results. During the 12-month follow-up, nearly half of 83/170 (48.8%) patients became infected with
SARS-CoV-2, including 18/67 (26.7%) vaccinated patients and 65/103 (63.1%) unvaccinated patients
(x? = 10.8; p = 0.001). The incidence rate of COVID-19 was 27 (95% CI 16, 42) in vaccinated patients at
our center and 63 (95% CI 49, 80) per 100 patient-years (p = 0.001) in unvaccinated patients.

Cox proportional hazards regression analysis showed that vaccinated HD patients had a statistically
significant lower risk of hospitalization [HR = 0.2 (95%CI 0.1;0.4)] and need for oxygen support [HR =
0.19 (95%CI 0.09; 0.38)] compared with unvaccinated patients. Kaplan-Meyer analysis of COVID-19-
associated mortality demonstrated a significantly higher survival of vaccinated HD patients compared with
unvaccinated (y? = 4.6, log-rank p = 0.03).

Further multivariate logistic analysis showed that age over 65 years, obesity, low adequacy of HD and
duration of more than 5 years, anemia, low levels of parathyroid hormone (PTH) and high-density
lipoprotein cholesterol (HDL-C), elevated CRP, arterial hypertension, and other cardiovascular diseases
(CVD) significantly increased the risk of SARS-CoV~-2 infection in fully vaccinated HD patients.
Conclusions. Vaccination against COVID-19 is associated with a reduction in morbidity, hospitalization
rates, and mortality in HD patients. Age over 65 years, obesity, low adequacy of HD and its duration of more
than 5 years, anemia, low PTH and HDL-C levels, elevated CRP, arterial hypertension, and other CVDs
significantly increased the risk of SARS-CoV-2 infection in fully vaccinated HD patients.

Key words: COVID-19, hemodialysis, vaccination, risk factors, mortality.
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A. Puces, 1. Ilonepeunuii, /1. Yepusny, B. ®inonos, C. IliankoBcbKmii, A. XiKnHa

Kniniyni Hacniaku Ta dakropu pusuky COVID-19 y noBHicTiO
BAKIIMHOBAHUX MAIiCHTIB, fAKi JIKYIOTbCSI METOIOM reMOIiai3y:
OIHOLIEHTPOBE NMPOCNEKTUBHE J0C/IiI?KEHHS
Menuynwmii neHtp TOB «Jlink-Meautan», Oneca, YkpaiHa

Pestome. [layicnmu, axi aikyromocs memodom eemodianizy (IZ1), marome eucoxuil puzux ingikyeanns SARS-
CoV-2 i noe’a3anux 3 kopounagipycroro xeopoboro (COVID-19) necnpusmausux Hacaiokieé nopieHAHO i3 3a2anbHOI0 NO-
nyasauiero. Xoua eaxyunayis npomu SARS-CoV-2 3iepana eaxcaugy poav y cmpumyeanti nowupenrs COVID-19 ceped
HaceneHHs 8 yinomy, oami uiodo epekmuerocmi eaxyunayii npomu COVID-19 y I/l nayicumie rpynmyomucs, Hacam-
nepeo, Ha eymopabHill 8i0nosioi, modi sk KaiHiuni dani Hedocmynni. Memoro Hauwioeo 0ocaidycenHs 6YA0 U3HAUUMU
3axeoprosanicmv Ha COVID-19, kainiuni nacaioku ma gpaxkmopu pusuxy ingixyeanns SARS-CoV-2 y nosnicmio eax-
yurnosarnux I/l nayienmis.

Memoou. Ceped 186 I/l nayienmis, siki rikysanuce @ meduunomy yenmpi TOB «Jlink-Mediman» (Odeca, Ykpai-
Ha) 3 6epesns 2020 p. no bepesensv 2022 p., 170 nauienmie sikom 53,5 (44-63,5) pokie 6yau éxaroueni 0o yboeo npocnex-
MuBH020 00Cep8ayiiiH0c0 K020PMHO20 J0CAIONCEHHS MA CNOCMEPIeANUCs NPOMA2OM POKY NICAs 3A6ePUIeHHS 6AKUUHAYI].
Cepeo sxaruenux y docaioxncenns Il nauienmie 67 (39,4%) xeopux 6yau nosnicmio eaxuyurnosani npomu COVID-19 3
surxopucmanuam mPHK-eaxuyun BNT162b2 (Pfizer-BioNTech) abo Moderna-mRNA-1273, i 103 (60,6%) neseaxyurno-
eanux nayienmu. Kinyeeumu moukamu docaioncenus o6yau 3axeopiosaricms Ha COVID- 19, neobxionicms eocnimaniza-
yii i kucueeoi niompumxu ma COVID- 19-acouyiiiosana cmepmuicmo.

Pesynvmamu. [Ipomseom 12 micayie cnocmepexcents matixce nososura 83/170 (48,8%) nauicumie Oyau ingixo-
eani SARS-CoV-2, exarouarouu 18/67 (26,7%) eaxuunosanux nayicumie i 65/103 (63,1%) nesakuyunosanux nayicumis
(x> =10,8; p =0,001). Pigenv 3axeéoprosarnocmi na COVID- 19 cepeod 8axkyuHo8anux nayieHmie Haul020 yeHmpy cmaHo-
eue 27 (95% JII 16, 42) ma 63 (95% JI1I 49, 80) na 100 nayienmo-pokie ceped nesaxyunosarux navicumie (p = 0,001).

Peepeciiinuii ananiz nponopuyiiinux pusukie Kokca npodemorHcmpysae cmamucmuuHo 3HAUYUWE HUNCHULL PUUK
eocnimanizayii [HR = 0,2 (95% J1 0,1; 0,4)] ma neobxionocmi kuchesoi niompumxu [HR = 0,19 (95% /1 0,09; 0,38)]
y eaxkuyunosanux I'/[ nayienmie nopienano 3 nesaxuyunoganumu. Ananiz COVID- 19-acouiiiosanoi cmepmuocmi 3a me-
modom Kanaanom-Meiiepa npodemoHcmpy8as 3HAUHO BUWLY BUICUBAHICMb 8AKYUHOBAHUX NAUIEHMIE NOPIGHAHO 3 He-
saxyunosanumu (y? = 4,6, log-rank p = 0,03).

THodanvwuii mysemughaxkmopruii aocicmu4kuil aHAAI3 NOKA3Ae, wo ik cmapuie 65 pokie, 0XcupiHHA, HU3bKA
adexeamuicmo /] i ioco mpusansicms nonao 5 pokie, anemisi, Hu3vki pieni napameopmony (IITT) i xonecmepuny aino-
npomeinie eucokoi wjinbnocmi (XC-JIIIBIL]), niosuwennus C-peaxmusnoeo 6inrky (CPb), apmepianvua einepmensis ma
inui cepueso-cyounni 3axeopiosanus (CC3) docmosipno nidsuwiysanu pusux ingixkysanus SARS-CoV-2 y nosnicmio
saxyunosanux I/l nayicumis.

Bucnosxu. Bakyunauis npomu COVID-19 acoyiiiosana 3i 3HUMNCEHHAM 3AX80PIOBAHOCMI, PIGHS 20Cnimanizayii
ma cmepmuocmi Tl nayienmis. Bik cmapue 65 pokis, oxcupinus, Huzvka adekeamuicmo Tl ma ii mpusanicmo nonad 5
pokie, anemis, Husvki pieni IITI i XC JTIBII, nidsuwenuit CPb, apmepianvha einepmensis ma inwi CC3 3nauno nio-
suuyromn pusuk ingixysanus SARS-CoV-2 y nosnicmio eakyunosanux I/l nayicumie.

Kmouogi cioBa: COVID- 19, eemodianiz, sakuyunayis, paxmopu pusuxy, cMepmuicme.

Beryn. [MamienTn, ki JiKYIOTBCS METOIOM Te-
monianizy (I'Jl) HajexaTb 10 TPy BUCOKOTO PU3U-
Ky iHdikyBaHHa SARS-CoV-2 [1-3]. HeoGxigHicTb
BiIBiIyBaHHA MiaJli3HOTO LEHTPY, JiTHI! BiK, iMyHO-
CYIIPECUBHUI CTaH Ta TATap KOMOPOiAHUX 3aXBOPIO-
BaHb OOYMOBIIIOIOTh BUCOKMI piBeHb rocmiTaxizalil
(Bim 35% 1o 88%) ta cmeprHocTi (20% — 25%) 'Ll

Anppiii Banenrunosuy Pucen
gemodezik@yahoo.com

MAallie€HTiB Bil KOpoHaBipycHoi xBopoou (COVID-19)
(2,4, 5].

Bakuunaritis npotu SARS-CoV-2 Binirpae Bax-
JIUBY poJib y KOHTpoui nomupeHHss COVID-19 Ta ne-
MOHCTpPY€E Bpaxarouy eheKTUBHICTh Yy MpodilakTUILi
cumntomatudHux Gopm COVID-19, 3HuXkeHi rocmi-
Taiisauii i cMeptHOCTi [6]. TUM He MeHII, HasIBHICTb
BUILle3a3HAYEHUX (PAKTOPiB pU3UKY acolliioBaHa 3 iH-
dikyBanHsaM SARS-CoV-2 Ta HecpUSTAUBUMU KITi-
HivHnMHU HacixigkamMu COVID-19 HaBiTh B 3arajbHill
nomnynsLii BakiuHoBaHuX nauieHTiB [7]. Xoua Ginb-
IIiCTh MOCHiAXEHb II0I0 €(PEKTUBHOCTI BaKLMHAIil
npotu SARS-CoV-2 y T[] mailieHTiB 0a3yloThCs Ha
OLiHIIi TYMOpaJbHOI iIMYHHOI BiATIOBilli, OTPUMaHi pe-
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3yJIbTaTU € HENepeKOHJUBUMHU. 3a OMNyOJiKOBAaHUMU
JaHUMU HasiBHicTb aHTUTLN 1gG no Spike-6inka Kopo-
HaBipycy SARS-CoV-2 nicns BakuurHallii BA3HaYa€Th-
¢y 29,6% — 96,4% I'Jl naLii€eHTIiB i MOXe 3aJI€XXUTH Bifl
TUITy Ta J03U BaKIMH, KPUTEPiiB MO3UTUBHOI BiAIO-
Bii Ta yacy BU3HaUYeHHs. TUM He MEHIll, OCTaHHi J0-
CJIIIXKEHHS NE€MOHCTPYIOTh HUXYU PiBEHb CEPOKOH-
Bepcii [8—10] Ta paHHe 3HMKXeHHS aHTUTLT 10 SARS-
CoV-2 [11] y Tl xBopux y NOpiBHSIHHI 3i 3M10pOBUMU
JOOPOBOJBLSIMU, IO MiABUIIYE MUTAHHS KJIiHiYHOI
edexktuBHOCTI BakiMHalii mpotu SARS-CoV-2 y wiii
nomnyasuii xgopux. Ciig 3a3HaYUTH, 1O KJIiHIYHI JaHi
edekTUBHOCTI BakiMHalil y 3anobiranai COVID-19
Ta ii HECIIPUSATAUBUX HACHiAKiB y I'[] mauieHTiB € 00-
MEXEHUMU, a GaKTOPU PU3UKY, aCOLIIIOBaHI 3 iH(iKy-
BaHHSAM SARS-CoV-2 y noBHicTIO BakiilmuHOBaHUX ['J]
MAlli€HTIB HIKOJIM HE BUBYAJINCD.

MeTo10 1IHOTO JOCHiIKEHHS OYJI0 BU3SHAYUTH 3a-
xBoproBaHicTh Ha COVID-19, kiiHiuHi Haclnigku Ta
daxkropu pusuky iHpikyBaHHsg SARS-CoV-2 y no-
BHiCTIO BakuuMHOBaHUX I'JI maiieHTiB.

ITamienTn Ta meTogu. Cepen 186 xBopux Ha Xpo-
HiuHy xBopoOy HUpoK (XXH) V]I, sKi nikyBasuch me-
ToaoM remogaianizy B Menuunomy ueHtpi TOB «JliHk-
Menitan» (M. Opeca, Ykpaina) 3 6epesHst 2020 poky
o 6epeseHb 2022 poky, 170 Oyau BKIIOYEHi 10 LIbOTO
MPOCIEKTUBHOrO 00cepBaLliiHOr0O KOrOPTHOIO AOCTi-
JxeHHsI. [TpoTokoa gociigkeHHs cxBajieHuid Komici-
€10 3 6ioetuku Ta AeoHtosnorii Y «IHcTtutyt Hedpo-
qorii HAMH VYkpainu (ITpotokon Ne 2 Big 6.04.21).
VYci nauieHTH Hajganau NUCHbMOBY iHOPMOBAHY 3romy
Ha y4acTh Y TOCTiKEHHi.

KputepisiMu BKJIIOUEHHSI MaLi€HTIB 10 AOCHi-
JUKEHHS Oyiu TpuBallicTh JikyBaHHs [/l He MeH1e 3-x
Mics1iB, BiICYTHICTb XUTTEHEOE3MEeYHUX KOMOpOia-
HUX CTaHiB 0 MOYATKy CMIOCTEPEKEHHS Ta HASIBHICTh
MUCbMOBOI iH()OPMOBAHO1 3roAu MAalliEHTa Ha y4acTb
y mociigkeHHi. Kpurepisimu BUKITIOUeHHS Oyiu iHDi-
kyBaHHS SARS-CoV-2 1o 3akiHueHHs iMyHi3alii abo
MPOTITOM mepuux 14 mHiB Micas APYroi 103U BaKIK-
HU, HemoBHa BakuuHauis (1 gosa). Ilim moBHOK0 Bak-
LIMHALII€E0 BBaXajau OTPUMAHHS MALliEHTOM 2-X 103
BaKILWHU Ta 3aBepIIEHHSI MiHiMyM 14-neHHOTO nepio-
Iy Tics1 APYroi J03MU.

ITicnst oOGcTexXeHHS MauieHTH Oyau cTpaTUudiko-
BaHi 3a BaKI[MHAJbHUM CTaTyCOM Ta CHOCTEpPIirajuch
NpoTIrom 12 micsuis.

KiHLeBUMU TOUKaMU TOCTIIKEHHS OYyJIu:
3axBoproBaHicTh Ha COVID-19;

1)

2) rocmitamizanis 3 mpuBoxy COVID-19 ta HeoOXin-
HICTh KMCHEBOI MiATPUMKU;
3) COVID-19-acouiiloBaHa CMEPTHICTb.

Y gakocTi MOXJTMBUX (PaKTOPiB pU3UKY iHDiKyBaH-
Hs SARS-CoV-2 y BakuuHoBaHux I'Jl mamieHTiB po3-
msiaanu yci geMorpadivyHi, KaiHiuyHi Ta JJabopaTOpHi
JlaHi, SIKi BUKOPUCTOBYIOTbCS y PYTUHHIN KITiHIYHIA
npaktuii (Kt/V, innexc macu tina (IMT), remorio-
0iH, enekTpoiiTu cupoBaTku, C-peakKTHUBHUII OiloK
(CPDb), mapatupeoinHuii ropMOH). Yci KoBapiaTu Oyiu
3i0paHi Ha Yyac BKJIIOYEHHSI MALi€HTIB 10 JOCiIXKEHHS.

CraTUCTUYHY OOpOOKY OTpUMaHUX pe3yjbTa-
TiB MpOBOAUIN 3a Aoromorolo nporpamu «MedCalc»
(benbrist) 3 ypaxyBaHHSIM IepeBipKHM MOKa3HMKIB Ha
HOPMaJbHUI PO3MOAiIN 3 BUKOPUCTAHHSAM KPUTEPilO
Konamoroposa-CMmipHoBa. [laHi mpencraBieHi sIK ce-
penHe i kBaapaTuyHe BiaxujaeHHs (M = SD) abo me-
JliaHa i iHTepKBapTUbHI nianazonu [Me (Q25-Q75)].
ITopiBHSIHHS OTPUMaHUX AAHUX 32 YMOB HOPMaJbHO-
ro pO3MOJiay MPOBOAWIM 3a JOMOMOTOI0 KPUTEPIIO
Cr’roaeHTa, 3a YMOB PO3MOJiAY MOKA3HUKIB, BiAMiH-
HOTO Bil HOPMAJbHOTO BUKOPUCTOBYBaIU TecT MaH-
Ha-YiTHi. BiIMiHHICTh YacTOT y rpynax mapHUX CHO-
cTepekeHb MOPIiBHIOBAIM 3a JTOTIOMOTOIO ) TECTY.

Kymyngarusuuit pusuk COVID-19-acouilioBaHoi
rocritaaizainii Ta HeOoOXiTHOCTi KMCHEBOI MiATPUMKU
BU3HAYAJIU 32 IOMOMOrolo 6araToakTOpHOIro perpe-
ciiiHoro aHanizy nmpomnopuiiHux pusukiB Kokca. Pu-
3UKU OyJIM CKOPETOBaHi 3 ypaxyBaHHSM BiKy Malli€HTiB
Ta CTari.

Kpusi BuxuBaHHs OynyBanu 3a metopom Ka-
miaH-Meiiepa 3 poO3paxyHKOM BiJHOIIEHHS PU3UKY
(HR) mogiii mpotsrom 1 poky crnoctepexeHHs. [To-
PiBHSIHHSI TIPOBOJWJIM 3a AOMOMOTOIO JIOT-PAHTOBOTO
KpUTEPilo.

BinHomenns mancis (BII) i 95% nosipui iHTep-
Basiu ([I) po3paxoByBaiu 3 BUKOPUCTAHHIM MYJbTU-
(aKTOPHOI JIOTICTUYHOI peTpecii.

PesyabraTu. Cepen 170 BKIIOYEHUX Yy AOCTi-
mxenHs ['J] manientis, 6yno 67 (39,4%) xBopux, sKi
oTpuMaiuM MOBHY BakuuHaiilo nporu COVID-19
MPHK-Bakumnamu BNT162b2 (Pfizer-BioNTech)
a6o Moderna-mRNA-1273 Ta 103 (60,6%) nauieHTH,
SKi He Oy/iM BaKUMHOBAHI 3 pi3HUX NMpuU4uH. [lanieH-
™™™, gKi nepexsopinu Ha COVID-19 no mouatky no-
chigkeHHs (n = 13), MaJu HeMOBHUM BaKLIMHAJIbHUMI
cratyc (n = 2) abo O6yau iH¢pikoBaHi SARS-CoV-2 y
nepioa go 14 nHs micas 2-i 103u BakuuHu (n = 1) 0ynau
BUKJIIOYEHI 3 JOCTiIXKEHHSI.

IMawieHTH BaKIMHOBAHOI Ta HEBAKIIMHOBAHOI
TPYII HE BiPi3HAIUCH 3a JeMOrpadiyHO0 Ta OCHOBHU -
MU KJTiHIKO-1a0OpaTOPHUMHU XapaKTepUCTUKAMU Ha
yac BKJIOYEHHS y JOoCTiKeHHs (Tab. 1).
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Tabauys 1
XapakTepucTUKA BKJIIOYEeHHX y Aocimkennsa I'Jl nanieHTiB
32J1€2KHO BiJl BAKIIMHAJIBHOTO CTATYCY
17 O — Baxunnm(;z}i Ej;[)nauieﬂm Henaxunn(([)lniﬂi (g)[ NanieHTH -
Yonogiua ctath, n (%) 38 (56,7%) 57 (55,3%) 0,75
Bik, poxu 53,5 (44-63,5) 56 (44-63) 0,81
Hiabert, n (%) 4 (6%) 18 (15,3%) 0,07
pupaicrs s LA, 45 (29-90) 44 (22-72) 0,41
Kt/V 1,39+ 0,14 1,42 +0.16 0,06
IMT, kr/m2 26,3 +4,9 26,5+4,7 0,83
ITemorno6iH, r/a 95,9 £ 14,2 99,3+ 16,7 0,17
ﬁﬁcgfg*“ﬁ AL, 143 (125-152) 138 (128-150) 0,43
Hiactoniunuii AT, MM pT cT 82 (80-93) 78 (76-92) 0,74
IITT, e /™Mo 311,5 (181-510,5) 299 (124-591) 0,79
dochop cupoBaTKM, MMOJIB/JT 1,53 (1,32-1,83) 1,62 (1,33-1,82) 0,82
Kanpliiit cupoBaTKu, MMOJIb/J 2,25 (2,14-2,38) 2,26 (2,12-2,35) 0,72
CPBb, Mr/a 12,2 (7,97-16,1) 13,4 (12,6-15,1) 0,19
?ﬁ;ag;;‘f)‘ NOMECTRIH 4,5 (3,98-5,1) 4,78 (4,2-5,2) 0,23
TTpumitku: Kt/V — xmipeHc ceuoBunu, AT — aprepianbHuii Tuck, ['J] — remomianis, IMT — iHnekc Macwu Tina,

IITI — mapatropmoH, CPB — C-peaktuBHMI1 GiJIOK KPOBI.

IIporgrom 12 MicsauiB cnocTtepexXeHHs, sIKi 30i-
[JINCSI 3 3aBEpLUEHHSM IIepIIOl Ta APYrol0 XBUJISIMU
COVID-19, maitxe monouHa 83/170 (48,8%) BKIIO-
YeHUX Y MOOCHiIKEHHs TaIi€HTiB Oyam iH(iKoBaHi
SARS-CoV-2, cepen sxux 18/67 (26,7%) BakumHoBa-
HUX MauieHTiB Ta 65/103 (63,1%) xBOpUX, SIKi HE BaK-
muHyBammch ( 2 =10,8; p=0,001). PiBeHs 3axBopIioBa-
Hocti Ha COVID-19 cepen BakKUMHOBaHUX MAlli€HTIB
Haioro ueHtpy ckias 0,27 (95% I 0,16; 0,42), ce-
pen HeBakuuHoBaHux — 0,63 (95% 11 0,49; 0,80) Ha 1
manieHTo-pik (p = 0,001).

Binpimictes BakmmHoBaHux [IJI maiieHTtiB 56
(83,6%) Manu 0e3cMMOTOMHUIA a00 MalOCUMIITOM-
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Huit kiaiHigHWi mepedbir COVID-19 i numre 3 (4,5%)
3 HUX NoTpeOyBanu rocmitaiizauii. Yacrora rocmira-
Ji3aulii Ta HEoOXimMHOCTI KMCHEBOI IiATpUMKU Oyja
CTAaTUCTUYHO 3HAYYIIO HWXKYOI Y BaKIIMHOBAHUX
I'/l mauieHTiB y MOpiBHSHHI 3 HEBAKIIMHOBAHWMM:
3 (4,5%) nipotu 35 (34%) (x> = 20,2; p < 0,0001) Ta
2 (3%) npotu 31 (30%) (y*>=18,9; p <0,0001), Bin-
MOBiAHO. 3a JOTTOMOIOI0 perpeciiHoro aHaji3y nmpo-
nopuiiHux pu3ukiB Kokca BCTaHOBJIEHO CTaTUCTUY-
HO 3HAYYIIO HUXYUIA pU3UK TocHiTajli3alii Ta HeoO-
XiIHOCTi KMCHEBOI MiATPUMKM y BakumHoBaHuX I'J]
naiieHTiB (puc. 1).

©
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--------------------------------

©
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HR 0.19 (95% C1 0.09; 0.38)
p <0.0001
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—— HeakyuHosaHi ] nayieHTn
BakuunHosani [ nauieHTv

65 1 1 | | | | I
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TpuBanicTe cnocTepexeHHs (Mic.)

IMOBIipHicTb KMCHeBOI NiATPUMKM (%)

Puc. 1. Kymynaruauit puszuk rocmiranizaui 3 mpusoxy COVID-19 (a) Ta HeobximHOCTi KucHeBoi minTpumku (b) y 1
MalLi€HTIB MPOTITroM 1 poKy criocTepekeHHsl, CTpaTU(iKoBaHU 32 BAKILIMHAJIBHUM CTAaTyCOM.
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IIpotsirom 1 poky cnocrepexxenns 13/83 (15,6%)
iHgikoBaHux SARS-CoV-2 I'Jl mauieHTiB momMepJo,
cepen sakux 11/65 (16,9%) HeBaKIIMHOBAaHMX XBOPUX
ta 2/18 (11%), sIKi oTprMaJii TIOBHY BaKI[MHALIiIO TPO-
™ COVID-19. Cnig 3a3HaunTH, 110 JIETAIbHI BUNIAJKHU
y BakuMHoBaHil rpymni '] maiieHTiB Bindynaucs yepes
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= HeBakuuHoBaHi '] nauieHTn
== BakuuHosaHi ['[] nauieHTn

7 ta 10 MicguiB micast BakuuHauii. AHaniz COVID-
19-acouiiioBaHoi cMepTHOCTI 3a MetogoM KamiaH-
Meiiepa y mocnigXyBaHiil KOTopTi MPOAEMOHCTPYBaB
CTaTUCTUYHO 3HAYYIIO BUIIY BUXMBAHICTb BaKIIMHO-
BaHux I'/l mauieHTiB MOPiBHSIHHO 3 HEBAKILIMHOBaHU-
MU (puc. 2).

88 l | . 1 L |+I|
2 4 6 8 10 12
TpuBanicTb cnocTepexeHHA (Mic.)
KinbkicTb nig puankom:
HesakumHoBaHi '] nauieHTn
103 96 84 69 57 51 0
BakuyuHosani ['[] nauieHTn
67 66 65 65 63 59 0

Puc. 2. KymynsatusHa BuxkuBaHHicTb iHQiKoBaHUX SARS-CoV-2 I']] nauieHTiB 3aJIeXKHO Bi/l BAKIIMHAJIBHOTO CTATYCY.

Mopganpmiuit  MynbTU(AKTOPHUIN  JIOTiCTUYHUI
aHaJIi3 MPOJEMOHCTPYBaB, IO BiK IMOHaA 65 pOKiB,
HagMipHa Bara TiJla, HU3bKa afgekBaTHicThb 'l Ta iioro
TPUBAJIICTh MTOHAA 5 POKiB, aHEMisl, HU3bKi PiBHI Ma-
patupeoigHoro ropmoHy (IITI) Ta xonectepuny mi-

MoMnpoTeifiB Bucokoi minbHocTi (XC JITIBII), min-
BuuieHHs1 CPb, aprepianbHa rinepreH3is Ta iHIII
KapaioBacKkyisipHi 3axpoproBaHHs1 (KB3) moctoBipHO
nigBuiyBasu pusuk iH¢pikyBaHHS SARS-CoV-2 y
BakiuHoBaHux '] mauienTiB (puc. 3).

Bik = 65 pokiB
IMT > 25
Kt/V <1,2

Tpusanictb 'l > 5 pokis

Hb <100 r/n -
MTr €174 nr/mn =

XC JNBLY, =1,22 mmonb/n
CPB > 10 mr/n

ApTepianbHa rinepteHsida -

KB3

4 6 8 10 12 14

Ipumitku:

BiaHoweHHsa waHciB (95% [l)

Puc. 3. ®akropu pusuky iHpikyBaHHs SARS-CoV-2 y noBHicTio BakumHoBaHMX [J] maitieHTiB.

Hb — remorno6in, Kt/V — xiipenc cewoBunu, I'Jl — remomianis, IMT — innekc macu tina, KB3 —
KapaioBacKysipHi 3axBopioBaHHs, [1TT — napatropmon, CPb — C-peakTuBHuii 6i0k kposi, XC JITIBIL —
XOJIECTEPHUH JIMOMPOTEi/liB BUCOKOI HIiITHOCTi.
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OOroBopeHHsi. Bucokuii pusuk iHbIiKyBaH-
H9 SARS-CoV-2 rta Bucokuit piBerb COVID-19-
aAcolifOBaHOI CMEPTHOCTi, BUSIBJICHUN y MepIIUiA
piKk maHAeMii, 3MyCHWJIM OPTaHU OXOPOHU 3A0POB’S
0araTboX KpaiH CBiTY BKJIOYMTM TMALi€HTIB, SIKi Ji-
KytoTbcsd MeTtogoM I'Jl, 10 mpiopuTeTHOI MporpamMu
BakiuHauii [12, 13]. Ipote, I'l mamieHTH He Oyan
3aJlydeHi J0 OCHOBHMX KIIiHIYHUX BUMNPOOYBaHb
moao edbekTuBHOCTI BakuHalii npotu COVID-19 i
TOMY, TEPEKOHJIMBI AaHi 3 Li€i MPOOJIEeMU HAa CbOTO/ -
Hi BiCYTHi. BinplricTs ony0giKOBaHUX AOCIiIXEHb
oa0 e(EeKTUBHOCTI Ta O0e3MeYHOCTi BaKLMHALil
npotu COVID-19 y I'/l nauieHTiB 6a3yeThCs HA BU-
3HAYEHHI NOCTBAKIIMHAIbHOI TYMOPaJIbHOI BiAMOBiAi
Ta N1eMOHCTpYIoTh minBuuieHHsd IgG mo Spike-0inka
SARS-CoV-2 [8, 9, 14]. IIpote, 'l nauieHTH Maau
JOCTOBipHO HWX4YWiA TUTP aHTUTLT 10 SARS-CoV-2
[8—10] Tta Bumnly mBMAKicTh ix 3HMXeHHs [11, 15]
MOPiIBHSHO 3 3arajbHOO TMoNyJsiielo. Mu npunyc-
TUJAM, 110 TaKi CEepoJOriuHi 3MiHU MOXYTb Tepen-
0auaTu MEHUy KJIiHiYHY e(eKTUBHICTh BaKLMHAaIlil
npotu COVID-19 y I'/l mawieHTiB Ta nmpoaHasizyBa-
JIV 3aXBOPIOBAHICTb i TSXKKICTh Mepediry Xxsopobu 3a-
JIEXKHO BiJl BAKIIMHAJIBHOTO CTATYyCy.

3a pesyabraTaMu 12-MiCcSIUHOTO CITOCTEPEXKEHHS
Jliai3HOT KOTOPTU HAILIOTO LEHTPY BU3HAUYEHO CTa-
TUCTUYHO 3HAUYLIO HUXYY 3aXBOPIOBAHICTh, YACTOTY
rocmitaaizalii Ta HEOOXiJHOCTI KUCHEBOI MiATPUMKU
y BakuumHoBaHux MPHK-Bakuunamu I'l mauieHTiB
MOPiBHSIHO 3 HEBAKIIMHOBAHOIO KOHTPOJILHOIO TpY-
noto. PiBeHb 3axBoproBaHocTi Ha COVID-19 micng
BaKIIMHAallil, OTPUMAaHUI y HAIIOMY NOCHIiAXEHi, €
AHAJIOTIYHUM PETPOCHEKUBHOMY CIOCTEPEXEHHIO
I'l nmauientiB 3 73 nmianizHux HeHTpiB Fresenius y
[Monpmi [16]. ¥V iHIIOMY pPEeTPOCMEKTUBHOMY JO-
ciimxeHi 3a yyactio 15251 I'/l mauieHTiB, MOBHIiCTIO
BaKI[MHOBaHiI XBOpi MaJiM 3HAYHO MEHINY HMOBip-
HicTp iH(pikyBaHHI SARS-CoV-2 ta COVID-19-
acolliiloBaHol rocritanizanii, HiXX HeBaKLMHOBaHi
manientu [17]. AnHanoriyHo pesyabTaTaM Halllo-
ro OOCIHiIXEHHSI, aBTOPU OEMOHCTPYIOTb 26% HO-
BUX BUMAAKiB iHGikyBaHHsa Ta 27% rocmitanizauii
y mnoBHicTio BakuumHoBaHux I'Jl mauientiB. Ilpore,
COVID-19-acouiitoBana cmepTHicTh y I'/] manieHTiB
Micis BaKIMHAL1 OyJla 3HaYHO BUUIOIO HiX OTpUMa-
Hi Hamu gaHi (33% npotu 11%) [17]. Cnin 3a3Havu-
TH, 1110 BiATIOBiAHO 10 OTPMMAaHUX HAMU Pe3yJbTaTiB,
HecnpusaATauBi Hacainku COVID-19 y npeacrabie-
HOMY JOCJIIXEHHI CIIOCTepirajuch 4yepe3 6 MicsiiB
micast BakuuHauii [17], 110 mosiICHIOEThCST 3MEHIIIEH-
HsaMm tutpy IgG no Spike-6inka SARS-CoV-2 yepes
4-6 micgauiB micag BakLMHALl Gifbllle HiX y I0JO0-
BUHMU MOBHIicTIO BakunmHoBaHux ']l manienTis [18].

AHaJliz MOXJIMBUX MNPEAUKTOPIB iH(iIKyBaHHS
SARS-CoV-2 y BakuuHoBaHux I'/l mauieHTiB Briep-
e IPOJAEMOHCTPYBAB, 110 BiK moHam 65 pokiB, HafI-
MipHa Bara TiJla, HU3bKa anekBaTHicTh '/l Ta iioro
TpUBaJiCTh MOHAA S5 POKiB, aHEMisl, HU3bKi piBHi
IITI Ta XC JITIBII, nigsuimenHs CPb, aprepiaib-
Ha rinepTeH3is Ta iHWi KB3 moctoBipHO miaBuIiy-
Banu puzuk COVID-19. 3a3naueHi ¢pakropu pusu-
Ky € iI€HTUYHUMU TaKUM Y 3araibHiil momymsuii ']
xBopux [4, 19—22]. BigcyTHicTb ony61iKoOBaHUX A0-
CIIIIXEHb 00 BU3HAUYEHHS (PakTOpPiB pU3UKY iHDI-
KyBaHHS Ta HecnpusgTiuBoro nporHozy COVID-19
y BakuuHoBaHUX ']l manieHTiB yHEMOXJUBIIIOE MO-
PiBHSIHHSI OTpUMaHUX HaMu pe3yiabTtatiB. [Ipote, ne-
KiJIbKa JOCHiIXEHb JEMOHCTPYIOTh, 110 CTAPIIUIA BiK
MAalli€eHTiB, TPUBAJICTh Miajli3HOI Tepamii, IyKPOBUA
JiabeT Ta 3aCTOCYBaHHS iMyHOCYNPECUBHUX 3aC0O0iB
acoliifoBaHi 3 HU3bKOI cepoKoHBepciet y [/l mari-
€HTiB [8, 23—25], 110 y3roaxXy€eThcs 3 OTPUMAaHUMU
HaMU pe3yjbTaTaMu.

IlpencraBneHe OOCHiAXEHHSI Ma€ TEBHiI oOMe-
xKeHHs. O06cepBalifHUIA TU3aH NOCTiIKEeHHS, TPO-
BEJICHOTO i3 3aJIy4eHHSIM KOTOPTU OJHOTO LEHTPY Ta
HEeBeJIUKUI 06’eM BUOIpKM 0OMEXYIOTh iHTEpHpeTa-
[it0 OTpUMaHUX naHuX. KpiM Toro, Hale JoCIiIxKeH-
Hs He BpaxoByBajio reHoTun COVID-19, tun Bakiu-
Hu 1a Tutpu IgG no Spike-6inka SARS-CoV-2.

Bucnosku. Bakuunanis nporu COVID-19 aco-
LililoBaHA 3i 3HUXKEHHSM 3aXBOPIOBAHOCTi, YaCTOTHU
rocmitanizauii Ta cmeptHocTi y '/l mauientiB. Bik
nmoHanx 65 pokiB, HaAMipHa Bara Tilia, HU3bKa aleK-
BaTHicTb I'/] Ta iioro TpuBaaicTh MOHAA 5 POKiB, aHe-
Mmist, Hu3bKi piBHi IITT ta XC JITIBI, nigBuieHHs
CPb, aprepianbHa rinepteHsisa Ta iHmi KB3 mo-
CTOBIpHO MiIBUIIYyBaJIu pU3UK iHGiKyBaHHS SARS-
CoV-2 y noBHicTio BakiiMHOBaHuX '] mauieHTiB.

Kondaikr inTepeciB. ABTopu 3asBISIOTH PO
BiICYTHICTbh KOHMJIIKTY iHTEpECiB.

Jxepena ¢dinancyBanns. Pobora BMKOHaHa B
pamkax HIAP «BuBuntu MexaHi3Mu (pOpMyBaHHS Ta
BU3HAYUTU TepareBTUYHI MillleHi IMOCTKOBiJHOTO
CUHAPOMY Y XBOPUX Ha XPOHIUYHY XBOpOOY HUPOK V]I
cramii» (mepxapHa peectpamisg Ne 0122U000144).

Indopmanis npo BHECOK KOXKHOTO aBTOPA:

Andpii Pucee: XoHuemnuis Ta OW3aiiH JOCHi-
JXKEHHsI, aHaJli3 Ta iHTeprnpeTaliss OTpUMaHMUX pe-
3yJbTaTiB, HAUCAHHS CTaTTi;

ITeop Ilonepeunuii ta Jlapia Yepuany: xypariiis
nauieHTiB, 30ip Ta aHai3 JaHUX;

B’auecaas Diaonos, Cepeiii Iliankoscokuii:
Kypallig maui€eHTiB, GOpMyBaHHS 0a3u TaHUX;

Tanna Xincuna: xypauisg nauieHTtiB, migbip Ta
aHaJIi3 JiTepaTypHUX TaHUX.
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Abstract. The main premise for the emergence of the concept of low-opioid general anesthesia was
the phenomenon of the formation of drug/opioid dependence in patients undergoing surgery under
multicomponent anesthesia with high doses of narcotic analgesics (opioids). Opioids were used as the
main analgesics and in the postoperative period. The above factors contributed to the development
of opiate addiction in operated patients in the late postoperative period. The mass nature of this
phenomenon has become one of the most urgent problems in modern anesthesiology.

Our study aimed to evaluate the antinociceptive/antistress efficacy of 3 types of low-opioid multimodal
general anesthesia in laparoscopic renal surgery.

Methods. FEighty patients who had undergone laparoscopic renal surgery under 3 types of general
anesthesia were included in this prospective cohort study. All patients were operated under general
anesthesia with tracheal intubation. Induction: intravenous (1V) propofol 2 mg/kg, fentanyl 1.5-2 ug/
kg, atracurium 0.6 mg/kg. Maintenance of anesthesia: sevoflurane (MAC - 1.44%0.25% by volume).
In group 1 (control group n = 26), analgesia was provided with fentanyl 3.89+2.1 ug/kg/h. In group
2 (n = 25), multimodal low-opioid general anesthesia was performed with fentanyl 1.76+1.2 ug/kg/h
and 1V lidocaine 1.5 mg/kg/h and subanesthetic doses of ketamine. In group 3 (n = 29), multimodal
anesthesia with low opioids was performed with fentanyl 2.38+1.01 ug/kg/h in combination with
dexmedetomidine 0.7 ug/kg/h. The efficacy of antinociceptive protection was assessed by the dynamics
of changes in stress hormone levels, hemodynamic parameters, and blood glucose concentration.
Results. The mean total dose of fentanyl used throughout the anesthetic period was: 369,23+83,75 ug in
group 1, 216,0%47,26 ug in group 2, and 272,41%+58, 14 ug in group 3 (p < 0.001). Mean cortisol levels
were significantly different before and after surgery in groups 1 and 2: 371,0+161,61 nmol/l vs
562,72+226,87 nmol/l (p < 0.01) and 531,08+218,02 nmol/l vs 831,33+235,32 nmol/I (p < 0.01),
respectively. In group 3, we did not detect any statistical difference: 393,51+134,69 nmol/l and
436,37+ 188,09 nmol/l, respectively (p > 0.05). The mean level of adrenocorticotropic hormone increased
significantly after surgery in all studied groups: 111.86% in group 1 (p < 0.01), 122.02% (p < 0.01) in
group 2 and 78.59% (p < 0.01) in group 3. Blood glucose levels in the postoperative (p/o) period did
not exceed 6,16%1,67 mmol/I (p > 0.05) in all groups. Hemodynamic parameters and BIS, which were
maintained within 44+6.4%, indicated the adequacy of anesthesia and analgesia in the study groups.

In group 1, 8 of 26 patients required additional analgesia with opioids during the p/o period (pain
intensity on the VAS scale exceeded 4 points). In group 2 and group 3, 4 patients each required opioid
analgesia, 16% and 15.38%, respectively. The next day after surgery, all patients were mobilized
(sitting in bed, walking). Markers of renal function were also within normal range in all patients.
Conclusion. The use of low-opioid multimodal anesthesia with 1V lidocaine or dexmedetomidine
during laparoscopic renal surgery provides an adequate anesthetic/antinociceptive effect. The use of
dexmedetomidine in multimodal general anesthesia provides the greatest antinociceptive protection
and reduces the stress response to surgery.

Key words: low-opioid multimodal general anesthesia, surgical stress, antinociceptive protection,
laparoscopic surgery, hypothalamic-pituitary-adrenal system.
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OnjiHka aHTHHOIMIENTHUBHOI €(PeKTHUBHOCTI Pi3HOBHIB MYJIbTUMOJAIBHOI
MAJIOOMIOITHOI aHecTe3il MPU NPOBEAEHHI JIANAPOCKOMIYHUX ONePATHUBHUX
BTPYYaHb HA HUPKAX

'"HauioHaqbHMIA YHIBEpCUTET OXOPOHMU 310p0B 51 YKpainu iMeHi I1. JI. Illynuka, M. Knis, Ykpaina
1Y «IHctutyT ypoutorii iMmeHi akagemika O.®.BozianoBa» HauioHanbHOI AKagemii
Mennunux Hayk Ykpainu, M. KuiB, Ykpaina

Pestome. Ocrosroro nepedymogoro noseu Konyenyii Maioonioionoi 3aeanvhoi anecmesii 0ya0 3agixcosane seuuie
hopmyeanHs HapKoMmuuHoi/oniamuol 3arexncHocmi y nayieHmie, AKi 6yAuU NPOONEPO8aHi 3 pizHoeo npuody nio 3a2anbHON0
6a2amoKoMNOHEHMHOI AHeCMe3ier0 3 BUKOPUCMAHHAM BUCOKUX 003 HAPKOMUUHUX aHAAbeemuKie (onioidis). Onioidu
BUKOPUCMOBYBANUCH K OCHOBHI aHAAbeemMUKU I 6 nicasonepayiiHomy nepiodi. Buuwenepepaxosani ghakmopu cnpusiu
PO36BUMKY ONIAMHOI 3aAeHCHOCMI Y NPOONEePOBaAHUX nayiemise y siodaseHomy nicasonepauyiiihomy nepiodi. Macogicmo
Yb020 ABUUA NEPeMBOPUNLACD Y OOHY i3 AKMYAAbHUX NPOOAEM CYHACHOT AHeCcme3ion0eii.

Mema: oyinumu aumunoyiuenmusHy/aHmMuUCmpecosy eQpeKmueHicimy pizHO8UDI8 MYAbIMUMOOANbHOI MAA00NI0I0-
HoI 3aeanvHoi anecmesii nid yac npogedeHHs AANAPOCKONIYHUX ONEPAMUBHUX BIMPYHAHb HA HUPKAX WASXOM NOPIGHAHHS
ix echexmuerocmi 3 egpekmuenicmio 3aeanbHoi anecmesii, 0e UKOPUCMO8YBANUCS PYMUHHI 003U oniamie.

Memoou. 80 nauyienmie, axum Oyau 6UKOHAHI AANAPOCKONIUHI Onepayii Ha HUPKAX 8 YMO8AX MPbOX Pi3HO8UDIE
3aeanbHoi anecmesii OyAU 6KAIOUEHI 00 UbO20 NPOCNEKMUBHO20 KO2OPMHO20 docaidxcenHs. Bci nayicnmu onepysanucs
6 yMoeax endompaxeanvHoo Hapko3y. Indykuis: 6/6 nponogon 2 me/xe, henmanin 1,5-2 mre/xe, ampaxypiym 0,6 me/
ke. Iliompumra anecmesii: cesopaypan (MAK — 1,44+0,2506.%). Y epyni 1 (konmpoavha epyna) ananeesis 3abe3ne-
yyeanacs gpenmaninom 3,89+2. 1 mxe/ke/200. Y epyni 2 sukopucmosysaracb MyasmumooanibHa Mai00nioiona 3aeanvHa
aHecme3is 3 sUKOpUcmanHam genmaniny 1,76x 1,2 mxe/xe/200 ma 8/6 aidokainom - 1,5 me/ke/200. i cybHapkomuunumu
dozamu kemaminy — 0,5 me/ke, 6 epyni 3 uKopucmo8y8anacs MyabmumooaibHa Mai00nioiona anecmesis 3 peHmaHinom
2,38+ 1,01 mre/xe/200. ma dodasanHsam dekcmedemomiouny - 0,7 mxe/ke/200. Egpexmusnicmos anmunoyuyenmueroeo
3axucmy oyiH08aNu 3a OUHAMIKOH 3MiH KOHUEHMPAYiil CMpeco8ux 20pMOHIB, NOKA3ZHUKIG 2eMOOUHAMIKU, KOHUEHMPayii
21H0K03U 8 KPO8i.

Pesyaomamu. Cymapra cepedns doza gpenmatiny, wo 6y1a 8UKOpUCMAHA YRPOOOBIUC 8CbO20 HACY aHecmesii cma-
Hosuna: y epyni 1 - 369,23+£83,75 mke, y epyni 2 - 216,0+47,26 mxe, y epyni 3 - 272,41%+58, 14 mxe. 3aearvua doza
enmaniny 8 docaioxcysanux epynax cymmeeo giopizusaace (p<0,001).

IIposedene nopisHanns dunamixu konyeumpayii kopmuszony ma AKTI é naazmi kpoei do onepayii ma é panHbomy
nicasonepayiiinomy nepiodi. B epyni 1 cepedni nokaznuxu kopmusony do onepauii cmarnosuau 371,0+=161,61 umons/a,
nicas onepauii - 562,72+226,87 umoav/n. Y epyni 2 6ionogiono 531,08+218,02 umoav/a, ma 831,33+235,32 umons/a,
yepyni 3 — 393,51%£134,69 umonv/n, ma 436,37+ 188,09 nmoasv/a. Bidcomkosuii npupicm kopmu3zony 6 epyni 1 cknas
51,67% (p<0,01). , 6 epyni 2 — 56,53% (p<0,01), 6 epyni 3 — 10,89% (p>0,05).

B epyni 1 cepeoni noxasnuxu AKTI 0o onepauii cmanosuau 25,7%2, 1 ne/ma, nicas onepayii 54,45+5,43 ne/ma. Y
epyni 2 8ionogiono 28,6+2,9 ne/mn, ma 63,5+3,74 ne/ma, y epyni 3 — 26,25+2,3 ne/ma, ma 46,88+2,36 ne/ma. Bidco-
mroeuii npupicm AKTT 6 epyni 1 cknae 111,86% (p<0,01), 6 epyni 2— 122,02% (p<0,01), 6 epyni 3 — 78,59% (p<0,01).

Takum 4wuHOM MIHIMAALHA CMUMYAAUIS 2INOMANAMO-2INOPI3APHO-HAOHUPHUKOBOI cucmemMu CRnocmepieanidacs 6
VYMOBAX MYAbMUMOOANbHOT MAA00NIOIOHOT 3a2abHOT anecme3ii 3 UKOPUCAHHAM JeKcmedemoMioury.

PisHi enroxo3u kpoei 6 nicasonepayiiiHomy nepiodi 8 ycix epynax ne nepesuuysanu 6,16x 1,67 mmoasv/a (p>0,05).

Tlokasnuku eemodunamixu ma BIS, wo niompumyeascs 6 mexcax 44+6,4%, ceiouuru npo adekeamuicmo anec-
me3ion02iuH0e0 3a6e3neueHHs ma 0ocmamHiil piseHb anecmesii' y 6Cix 00CAI0NCYBAHUX epYNaAX.

B epyni 1 6 nicasionepayiiinomy nepiodi e 8-mu nayieumis 3 26-mu (30,7%) 6yaa neobxionicms 000amk06020 3He-
00/1eHHs HADKOMUYHUMU aHaAbeemuKamu (pisens 6oaio 3a wikanoiw BAIIl nepesuuiysas 4 6aau). B epyni 2 ma epyni 3,
3Heb0AeHHs oniamamu nompedysaiu no 4 nayicumu, eionosiono 16% ma 15,38%. Ha nacmynny 006y nicas onepauii éci
Xxeopi 0yau akmugizoeani (cioanu 6 aixcky, xoounau). IlokasHuku QYHKYIOHANbHO20 CINAHY HUPOK MAKO0X4C OVAU 8 Melcax
HOpMU Y 6CIX nayieHmia.

Bucnosxu. Ilpu nposedenni nanapockoniuHux onepamueHux 6mpy4yanb HA HUPKAX GUKOPUCIMAHHS MYAbMUMO-
danvHoi manoonioionoi anecmesii 3 6/6 66edeHHAM Ai00KaiHy abo dekcmedemomiouny 3abes3neyye adeKeamuuil aHec-
memuuHuil/anmuHoyiyenmugnuil egpekm. Buxopucmanus dekcmedemomiouny @ npoepamax mMyasmumooanrbHoi maio-
onioidnoi 3aeanvHoi anecmesii 3abe3neuye HAUOIALUWUT AHMUHOUUUENMUBHUI 3AXUCM [ 3HUICYE CMPEeco8y Peaxyiro
0p2aHizMy Ha OnepamueHe MpyHaHHs.

KmouoBi cioBa: myssmumodassia manoonioiona

3aeanvHa awecmesis, XipypeluHUuili cmpec, AHMUHOUUYEeN-

Oscienko Tersgna BikTopiBHa MUBHULL 3aXUCM, AANAPOCKONIYHI ONepamueHi 6mpyYanHts,
ovtetvik @gmail.com einomanamo-2ino@izapHo-HaOHUPHUK08A CUCeMd.
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Bceryn. OcHoBHOIO MepeIyMOBOIO MOSIBU KOHIIETI-
1ii MaJloomioinHOI 3arajbHOI aHecTe3ii 0y10 3adikco-
BaHe siBUIle (POpMYyBaHHS HapKOTUYHOI/OMiaTHOI 3a-
JIEXKHOCTI y Mali€HTIB, sIKi OyJiM MpoornepoBaHi 3 pi3-
HOTO MPUBONY IiJ 3arajibHOIO 0AraTOKOMIIOHEHTHOIO
AHECTe3i€10 3 BUKOPUCTAHHSIM PYTMHHUX 103 HApKO-
TUYHUX aHAJIBIeTUKIB (OMiOiAiB): heHTaHity, abheH-
TaHiny, cydenTaHiny, pemidenraniny [1]. BiporinHicTb
TPUBAJIOTO BUKOPUCTAHHS OMIiOi[AiB HAWOUIBII Pi3KO
3pOCTaE B Mepllli AHi Tepanii, 0coOJUBO IMic/s 5 AHIB Ta
nicias 1 Micgaus npuiioMy HApKOTUYHUX aHATbI€TUKIB.
PiBeHb TpuBajioro BXXMBaHHS OIiOiiB OyB BiHOCHO
HM3BbKUM (6% depes piK Bif MepIloro BUKOPUCTAHHS)
y 0Ci0, 1110 OTPUMYBAJM OIiOIAHY TepaIlilo He MEHIe
1 nHs, ane 36iabmryBaBcst 10 13,5% y pasi TpuBanocTi
MepIIOoTo eMi30oAy Teparii onioinamu Oinbuie 8 ni6, Ta
10 29,9% KoJv mepliuvii eni3o Teparnii TpuBaB Oijiblie
31 no6u. Tomy 3rigHo pekomeHaaliin CDC nikyBaHHS
TOCTPOTo 0OJII0 MOBUHHO OYTM MaKCUMAaJbHO KOPOT-
kuM. [TpusHaueHHs omioiAiB MeHIe 7 i, a B imeari
MeHIle 3 i MoXe 3HU3UTU BipOTiAHICTh HEHABMUC-
HOTO XPOHIYHOTO BXMBAHHS OIiOiAiB [2].

Onioiagu BUKOPUCTOBYBAJIUCH SIK OCHOBHI aHaJb-
reTUKHU i B miciasionepauiiiHoMy nepioni. Buienepe-
paxoBaHi (baKToOpu CHpUSIA PO3BUTKY OMiaTHOI 3a-
JIEXXHOCTI y IPOOIEePOBAHUX MALIIEHTIB Y BilAaJIeHOMY
nicasionepatliiitHomy nepiofi. ITo tTaHUM JOCHiIXKEHHS
3a 2017 pik, 49 Tuc. aMepuKaHI1iB MOMEPIU Bif mepe-
JI03yBaHHs omioiniB [3-6]. MacoBicTh LbOIO SIBHILA
MepeTBOPUIIACH Y OJIHY i3 aKTyaJIbHUX MPOOJIEM cydac-
HOI aHEeCTe310JI0Til.

IlepmrM KpoKOM A0 BUPpIlIEHHS OpobJieMu Tiic-
JISIOTepaliifHOro 3BUKAHHS 10 HAPKOTHUKIB CTaI0 CyT-
TEBE OOMEXXEHHS 03U iHTpaonepalifH1uX OMmioimiB i ix
3amiHa Ha KombOiHauii HIT3II, minokainy, Hedomamy,
napaueTramoiy, IeKCMeAeToOMinuHy. Taka MeToauka
3arajibHOi aHecTe3il oTpuMmana Ha3By — MYJbTUMO-
JlaJlbHA MayioomioigHa 3arajibHa aHecte3is (MM3A)
[7, 8].

Konuenuiss MM3A, Mae Ha yBa3si 3acTOCyBaH-
HsI JIiKiB 3 pi3HOMaHITHUMU MeXaHi3MaMu ISl 3HSTTS
0ouit0, SKi JiI0Th Ha Pi3Hi JaHKWA OUTBIPOBIAHOI CUC-
TeMU, Ta MiHiMi3ylOTb BUKOPUCTAHHS HapKOTUYHUX
AHAJbBIETUKIB, 110 CYTTEBO 3HUXYE PU3UK PO3BUTKY
3aJIeXKHOCTI Bill OIMIiOiMiB, 3HUXYE PU3UK MOOIYHUX
edekTiB i MakcMManbHO ToJiermye 6iab [7]. MM3A
JIOTMIOBHIOE MPUHUUIT MNpODiTaKTUYHOTO 3HEOOI0-
BaHHS, B IKOMY MalliEHTA OTPUMYBAJIU HEHAPKOTUYHI
aHaJIbFeTUKM A0 Ta MiJ yac omepallii, 11100 3BeCTU 10
MiHiIMYMY HOLIMILIENITUBHY CTUMYJISLIIO Ta MOJAJIbIILY
LIEHTpaJbHy ceHCcuObili3alilo, siKa MOXe PO3BUHYTUCS
miciist TpaBMu TKaHuH [3, 9, 10].

Hpyrorwo mnepeayMoBOIO0 HEOOXiTHOCTI BIpOBa-
JUKEHHST BUILIEBKA3aHOTO Pi3HOBUAY 3arajibHOi aHec-
Te3ii CTajgo SBULIE CUHAPOMY Tinepanresii, SKUil po3-
BUBAETHCSI B PaHHBOMY IIicisgomnepauiitHomy (11/0)
nepiofi micjasl iHTpaornepauiiiHOro BUKOPUCTaHHST BU-
cokux 103 omioifis [11-13]. XpoHiunuii micasionepa-
LiiiHKUEA Gijib, [0 BUHUKAE puOau3Ho y 10% mnaiieH-

TiB, SIKi TIEPEHECIU OMepallilo, 3a3BUYail MOYUHAETHCS
SIK TOCTpMIA OiJib, SIKMI BaXKO KOHTPOJIIOBATU, ajie
He3abapoM MepexoAuTh Y CTaH CTiKOro 000 3 He-
WponaTUYHMMU PUCAMMU, SIKi HE pearyioTh Ha OIMiOiIHU.
JocitikKeHHS TOro, K i YoMy BinOyBa€eThCs Liel mepe-
Xig, mpu3Besu 10 OiIbLI ITMOOKOI0 PO3YMiHHS BUKJIU-
KaHO1 omioimaMu Trinepanresii, BUKOPUCTaHHS OiblI
e(eKTUBHUX Ta OE3MEeYHUX OTMioiA30epiraroumx cxem
3HebomoBaHHs [14].

I TpeTbor0 MepenymMoBOO BUKOpPUCTaHHS MM3A
Oy BUNIAAKY PO3BUTKY LIEHTPAJIbHOI OMiaTHOI Aemnpe-
cii IUXaHHS B paHHBbOMY ITicCJsi0NepaliiiHoMy Mepiofi,
Micysl iHTPaHAPKO3HOTO BUKOPUCTAHHS BUCOKHUX 103
HapKOTUYHUX aHaJIbIeTUKIiB, 1110 iHOAI 3aKiHYYBaJIUCh
TiMOKCUYHOIO 3yTUHKOI0 KpOoBOOOiry. MeHI BimoMuii
MobiyHUil edeKT — e CAabKiCTh M g3iB IJIOTKH, IO
COpUsie PO3BUTKY OOCTPYKILii AUXAJTbHUX LUISIXiB Ma-
uieHTa. Lli NUTaHHS CTalOTh OCOOJMBO AKTyaJIbHUMU
MpY aHecTe3il y mauieHTiB 3 oxupinusam [15], repia-
TPUYHUX XBOPUX, Ta Yy TUX, XTO Ma€ OOCTPYKTUBHUI
armHoe cHy [16, 17]. He3Baxaiouu Ha Te, 1110 KPUTUYHI
CTaHU TOB’43aHi 3 OMiOiA-iHAYKOBAHUM MOPYLIEHHSIM
BEHTWJISLIiT JIETeHb € HEe YaCTUMU, OAHAK TiloKceMis,
MOB’s13aHa 3 OIIOIJHOI0 AHANTE3i€I0 € JOCUTh BHUCO-
koo 12,5-20% [18]. docnigxeHHs Sun Z Ta CIiBaBT.
mokasajo, 10 AecaTypallisl € 4acTOl0, a B AESIKUX BU-
nmajakax i cTiikorw B mepiii 48 TOIWH MicJs onepaTUuB-
HOTO BTpy4yaHHS. B mepiui 48 roguH micag XipypriuHo-
ro BTpy4yaHHs 21% malieHTiB MPOBEJIM B CEPEIHBOMY
10 xB/rox 3 carypauicio kucHio (Sp02)<90%, ay 11%
criocTepirascst Ik MiHiMyM 1 emizon (Sp02)<90% Tpu-
BaJlicTiO 6 roauH i Ginbire [19, 20].

Metonuka MM3A nyxe mBUAKO Halynaa Momy-
JIIPHOCTI i cTaja 1OCUTh IIMPOKO BUKOPUCTOBYBATUCH
B Pi3HUX 00JIACTSX Xipyprii, MOYMHAIOYM Bia abmomi-
HaJIbHOI Xipypril (e HApKOTUYHI aHAJIbI€TUKU JOAAT-
KOBO /IO BCHOTO TIOTJIMOJIOBAIN i MOMOBXYBaJIU T1/0
mape3 KumkiBuuka) [21, 22], no kapmioxipyprii, ne
iHTpaornepaliiHe BUKOPUCTAHHSI MaJIUX O3 OMiaTiB
3MEHIIYBAJ0 BUPA3HIiCTh i TPUBATICTh HAPKOTUYHOI
Ierpecii B paHbOMY I1/0 TIepiofli, 0COOJIUBO, y Malli€H-
TiB MOXWioro Biky [23-25].

Cepen uux modiyHUX eheKTiB 3 TOUKU 30py aBTO-
piB HayKOBMX IyOJiKalliii HaiOibLI XUTTEBO HEOE3-
TMEYHUMU BBAXAIOTHCS COHJIMBICTD, NEMPECisl TUXaHHS
i M’S130Ba PUTIMHICTh (PUTiIAHICTh JUXAJTBHOI MYCKYyJa-
Typu) [26]. KpiM 11oro, 10 mobivHuX edekTiB omiatiB
BiTHOCSTh: HAOip e(PEeKTiB MOB’I3aHUX 3 [II€IO OIiaTiB HA
HHC, rictamin3BinbHIOIOUMIA edeKT omiaTiB (ricTami-
HOTEHHUIA), TeMOIMHAMIUHi e()eKTH OMiaTiB — 3HUXKEH-
HS ToHycy cumnaTtuuyHoro Bigaity [LIHC, 6panukapnis
3a paxyHOK MiABUILEHHS TOHYCY OJyKaiouoro Hepsa,
MpsiMe MPUTHIYEHHST CKOPOTMBOI 3AaTHOCTI MiOKapy,
BIUIMB OIiOi[iB Ha TJaJ€HbKY MYCKYJIaTypy, HempsMi
e(eKTH OIioiiB — B3aEMO/Iisl OMiOiAiB 3 iHIIMMU aHeC-
TETUKAMU, Hyao0Ta i OmoBaHHs [27-29].

HeobxinHo BiaMiTuTH, 11O iHTpaomnepauiiiHe 3a-
CTOCYBaHHSI PyTUHHUX 03 HAPKOTUYHUX aHAIbIECTU-
KiB 3yMOBJIIOE LIUTUIA psll iIHIIUX MOOIYHUX (1HOAI XUT-
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TEBO Hebe3neuHux) eekTiB, 0COOJMBO Y MNaLli€EHTIB 3i
CKOMIIPOMETOBAaHUMM HUPKAMU, SIKi 3AiACHIOIOTh BU-
BEIEHHS OITiaTiB i 1X MeTabOiTiB Micas iX TpaHCdOp-
Malii B MeYiHIli IUISIXOM METUJIIOBAHHS i TIIOKYpPOHi-
3auii [30].

BinbuIicTe onmioiniB MepeTBOPIOETHCS B MOJSIPHI
MeTaboJTiTH, SIKi eKCKPETYIOTbCSI HUPKAMU. Y XBOPUX
3 HUPKOBOIO HEJOCTATHICTIO BiAOYBAETbCS HAKOIMU-
YEHHS aKTUBHUX METa0OJiTiB omiaTiB B opradi3mi. Ilig
JIi€10 OMiaTiB 3HMXYEThCS DYHKILiSI HUPOK i iMOBipHO,
o Ha (oHi 3HUXEeHHd iX nmepdy3ii, Moxe 30iblIy-
BaTucs BuaiieHHs AL, minBUIyBaTUCS TOHYC CE€YO-
BOJIiB, CEYOBOI0 Mixypa, cpiHKTepa cediBHUKA (CIa3m
cdinkrepa cedoporo Mixypa) [30-33].

Ilpy MHOXMHHUX MNOOiYHUX edekTax pi3HOro
CTyNEHS TSKKOCTi OMiOiAW CJil BUKOPUCTOBYBATU 3
00epexHiCcTIoO 1S TichasonepaliiHoi aHanres3ii. [1es-
Hi TpyNyY Mali€HTiB MOXYTh MaTH MiABUILEHY YyTJIU-
BicThb A0 iX mo6iuHux edekTiB. CTpaTerii 3HUXEHHS
CTIOXXMBAHHS OMiOiliB MOXYTh JOMOMOTTA OOMEXUTHU
HEraTUuBHI pe3yJbTaTU Ta MiABUIIUTUA 33aJ0BOJIEHICTh
nawienris [17].

MeTa A0CTiIKEHHA: O[iIHUTA aHTUHOLILETITUB-
HYy/aHTUCTPECOBY €(EKTUBHICTh Pi3HOBUIIB MYJBTU-
MOJJIbHOI MAJIOOIMIOIMHOI 3arajlbHOI aHEeCTe3il MiJ yac
npoBeaeHHs ganapockoniynux (JITIC) onepatuBHUX
BTpyYaHb Ha HUpPKax IUISIXOM MOPiBHAHHSA iX edek-
TUBHOCTI 3 e(eKTUBHICTIO 3arajbHOi aHeCTe3ii, 1e BU-
KOPUCTOBYBAJIUCS PYTUHHI 103U OIiaTiB.

Marepiaan Ta Metoam. lle KoropTHe Mmpocrek-
TUBHE JOCJTIIXEHHS BUKOHAHE B paMKaX HAayKOBO-
JocainHoi poboTu Kadeapu aHecTe3i0JIoTil Ta iHTeH-
cuBHoi Tepanii HYO3YV im. I1. JI. lynuka «Po3po6ka
iHHOBaLiHHUX TEXHIK aHecTe3ii Ta iHTEeHCUBHOI Tepa-
mii», Ne nepx. peectpauii 0119U101724, 3 noTpumaH-
HSIM OCHOBHUX ITOJOXeHb «[IpaBmyI eTWIHWX TPUH-
LIMIiB MPOBENECHHS HAYKOBUX MEAUYHUX MOCIiIXKEHb
3a y4YyacTiO JIOAWHW», 3aTBEPIXEHUX [elbCiHCHhKOIO
nexnapauiero (1964-2013 pp.), ICH GCP (1996 p.),
Hupextuen €EC Ne 609 (Bim 24.11.1986 p.), Haka3iB
MO3 Ykpainu Ne 690 Big 23.09.2009 p., Ne 944 Big
14.12.2009 p., Ne 616 Bim 03.08.2012 p. Yci yuacHUKU
Oyau iH(OpMOBaHi 1110110 1iijieli, opraHisalii, MeToIiB
JNOCiIXKEeHHS Ta Mianucaiu iHhpopMoBaHy 3roay 11010
y4acTi y HbOMY, i BXKMTi BCi 3aX0oAu [Jisl 3a0e3nedeHHs
AHOHIMHOCTIi MaLi€EHTIB.

Jo nmocnimkeHHs BKJIOYeHO 80 MallieHTiB, SIKUM
Oy/iM BUKOHAHI JTAMApOCKOITiYHi omnepaliii Ha HUpKax B
YMOBax TPbOX Pi3HOBU[IB 3arajbHOi aHecTe3ii. Bei ma-
LIIEHTU OIEPYBAINCS B yMOBaX €HAOTPAXEATbHOTO Hap-
ko3y. [IpeMenukalis nossirajia B 3aCTOCyBaHHi JE€KCKe-
toripodeHy B n03i 50 Mr B/B 3a 30 XBWIMH 10 omepailii.
Inaykuist B 3arajibHy aHecTe3ilo 3[iliCHIOBajlach BHY-
TPIlTHHOBEHHUM BBeNEHHSIM (B/B) Tiporodoity B 103i
2 Mr/Kkr, beHTaHiy B 103ax 1,5-2 MKT/KT, aTpakypiymy
B n03i 0,6 mr/kr. [linTpuMKa aHecTe3ii 3ailicHIOBaIaCh
inransuiero cepodmopany (MAK — 1,44+0,2500.%).
VY pasi HeoOXimHOCTI MOCWJIEHHS HEPBOBO-M’SI30BOTO
0JIOKY J0OJaTKOBO B/B BBOJAMBCS aTpakypiyMm B m03i 0,1

MT/KT. Y niepiiiii rpyni (KOHTpOJIBHIif), (n = 26) aHaJ-
TeTUYHUI edeKT 3arajbHOi aHecTe3il 3abe3nevyyBaBcs
B/B BBeleHHSIM (deHTaHiny B no3i 3,89+2.03 mxr/kr/
rod. Y apyriii rpymi (n = 25) 3actocoByBasiack MM3A 3
B/B BUKOPUCTaHHSIM (eHTaHiny B 103i 1,76+1,23 mkr/
Kr/ToA Ta B/B JijokaiHy (ITig yac iHTyOarlii Tpaxei 60-
JIIOCHE BBeJIeHHS | MT/KT, najti Juisl miaTpuMaHHS aHec-
Te3ii 6esnepepBHa iHGY3isa 3i WBKMAKICTIO - 1,5 Mr/KT/
rof) i cyDHapKOTMYHUX 103 KeTamiHy - 0,5 Mr/Kr (Tiepen
pO3pi30oM ILIKip¥ HA MOYaTKy omnepauii). B TpeTiit rpymi
(n = 29) BukopuctoByBasacb MM3A 3 ¢eHTaHiIOM B
no3i 2,38+1,02 Mxr/KT/TOA. Ta 3 JOAABAHHIM JIEKCME-
netoMinuuy B no3i 0,7 Mxr/kr/ron (iHdy3ito nekcmene-
TOMiJMHY TOYMHAJIUA Bilpa3y Micsl MOCTAHOBKU BEHO3-
HOTO J0CTYITY).

J1st KOHTPOJIIO MIMOMHU aHecTe3il y XBOpUX J0-
CIIXKYBaHUX TPYN BUKOpUCTOBYBaBcs BIS MoHiTO-
PUHI, TIOKa3HUKU SIKOTO MiATPUMYBAIMCh B MeEXax
44+3,4%. lllTyuyHa BEeHTHJIALLSI IeTeHb 3AiiCHIOBaJIaCh
MOBITPSTHO-KHWCHEBOIO CYMIIIIIIIO Y PEXUMi HOPMOBEH-
tusiii (motik 1y/xB.) FiO2 = 50%, PetCO2 = 35-45
MM.pT.CT. PiBeHb Hacu4YeHHsI reMoryiodbiHy nepude-
pu4HOi KpoBi KucHeM (SpO2), y XBOpUX BCiX IPYII CTa-
HoBMB 98-100%. 3a 30 xB. 10 3aKiHYeHHS omepallii B/M
BBoAMBCS Hedomnam 20 mr. TTicas 3akiHuUeHHs oneparlii
JUISL TTiCTsionepaliiiHoro 3He0oJieHHsI B paHHbOMY ITiC-
JIsioniepaliitHoMy Tiepiojli XBOpi OTpUMYBaJIU B/B Iapa-
ueramo B 103i 1000 mr [34].

B mopanbmiomy 1/o 3HeOOJIEHHSI MPOBOAUIOCH
nekckeronpodeHoM B 103i S0 Mr B/M KoxHi 8-12 ro-
JIMH 32 BUMOTIOIO maiieHTa. Ko 3a Bi3yaJlbHO-aHa-
sorosolo mkanot (BAIII) 6inb nepesuiyBas 4 6aiu,
TO XBOpPi OTpUMYBaIU i1 3HEOOJEHHS OIMiOiAHI Mpe-
mapatv (OMHOTIOH | MJI B/M).

EdexTuBHICTh aHTUHOUULENTUBHOTO 3aXUCTY
OLIiHIOBAJIM 3a JUHAMiKOIO 3MiH KOHLIEHTpaLliii cTpe-
coBux TropMoHiB (koptuzony, AKTI), mokasHukiB
reMOJMHaMiKU (apTepiaJbHOTO TUCKY, CEPEIHbOIO ap-
TepiasibHOro TUcKy Ta YHCC), KOHUEHTpaLlil TJTI0KO3U
Kkposi Ta 3a BAILI 6outio.

HakonuyeHHs, KOpUTYyBaHHS, cUCTeMaTU3allisgd
MEPBUHHUX JAAHUX Ta iX CTaTUCTUYHMWU aHami3 3mdiii-
CHIOBAJIMCS 3 BUKOPUCTAHHSM JIiLIEH30BAHUX CTATUC-
TUYHMX TaKeTiB «Statistica 6.0» Ta «Stata». HopMaib-
HICTh PO3MOJiy MaHUX MepeBipsiaacsd 3a JOMOMOTO0
kputepito IMamipo-VYinka. OkpiM po3paxyHKy Bia-
HocHuX BeauuuH (P) 3 ix moxubkamu (m) Ta cepen-
Hix BeauuuH (M) i3 cTaHZAPTHUMU BiAXWIECHHIMU
(SD), nmpoBoauIack OLIiHKA BipOTiMHOCTI pe3yJbTaTiB
JMOCTIKEHHSI Ta BCTAHOBJEHHS AOBIpYMX iHTEPBaIiB
pesyabtatiB (95% J11), a Takox OuiHKa BiporigHOCTi
Pi3HUIII OTPUMAaHUX JAHUX B Pi3HUX rpynax Nali€eHTiB
MPOBOAUIOCH 32 1oNoMOrolo Kputepito CT’oeHTa Ta
HemapaMeTpuuHuX KputepiiB BinkokcoHa, Kpackena-
Yoneca. Ilpu aHanizi AuHaMiKu TMOKa3HUKiB BU3HA-
yaBcsl TeMIT npupocty (y %). Jist Bcix BUIIB aHami3y
KPUTUYHUI piBeHb 3HAUyOCTi (p) ctaHoBUB <0,05.

PesyabTaTu. [docnimxyBaHi mauieHTH Oyaud BU-
MagKOBMM YMHOM PO3MOJiJieHi Ha Tpu rpynu. ['pyna
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1 (KOHTpOIbHA) BKIIOUAA 26 MalieHTiB (KiHOK — 12,
yosioBikiB — 14), Bikom 55,0%2,6 p., cepenHst maca
Tila craHoBuia 79,5713,19 xr. PisHoBuAuM omnepaitiii:
JITIC «ictekroMmist (n = 13), JITIC pe3exuiss HUPKU
(n=6),JITICrutacTHKaMUCKOBO-CEUOBITHOTO CETMEHTY
(n = 35), JITIC nienonitoroMisa (n = 2). CepeaHs Tpu-
BaJIiCTh OMepaTUBHOro BTpy4yaHHS — 88,2618,69 xB.,
cepenHs TpUBaJlicTh aHecTe3ii — 120,76%8,62 xB.
I'pyna 2 Briaovana 25 maiuieHTiB (KiHOK — 9, 4o-
JI0BiKiB — 16), cepenHim BikoMm 49+2.53 p., cepemHs
Maca Tina craHoBwia 78,6%2,82 kr. PisHoBUAM omepa-
wiii: JITIC kictektoMis (n = 6), JITIC pesexilisi HUpKU
(n = 8), JITTC mnacTrvka MUCKOBO-CEYOBITHOTO CETMEH-
Ty (n = 9), JITIC mienonitoroMis (n = 2). CepenHs Tpu-
BAJliCTh OMEepaTUBHOTO BTpyyaHHs — 117,4+977 xs.,
cepenHsl TpuBajicTh aHecTesii — 148,8+10,02 xs.

I'pyna 3 Bxirouana 29 mauieHTiB (KiHOK — 13,
yooBikiB — 16), cepeaHim BikoMm 47,06%2,63 p.,
cepeaHs Mmaca Tijla ctaHoBuiaa 74,82+3,37 kr. Pisz-
HoBuau omnepatiit: JITIC kicrekromis (n = 8), JITIC
pesekiisg Hupku (n = 11), JITIC miactuka MUCKOBO-
ceyoBigHoro cermeHty (n = 8), JITIC mienojgiToTomist
(n=2). CepenHs TpPUBAIICTh ONEPATUBHOTO BTPYYaH-
Ha — 114,14+8,93 xB., cepenHsl TpUBaliCTb aHeCTe-
3ii — 147,41%9,25 xB.

IManieHTn pochigxyBaHWX rpyn Oyjad CHiBCTaB-
HUMU 3a CTaTTIO, BiKOM, Pi3HOBUIOM OIEPATUBHOIO
BTPYYaHHSI, TPUBAJICTIO OMepaliil i TpuBaIicTIO 3a-
rajbHOI aHecTe3il, OCKUJIbKM 3a UMMM TapaMeTpaMu
JIOCTOBIpHUX PO30iXKHOCTEM MiX MOCHiAKYBAaHUMU
rpyrnamu He BUSBIIEHO (Taou. 1).

Tabauys 1
XapakTepucTHKA NALIEHTIB AOCIiIZKYBAHUX Tpy1l
Jocaimxysani rpyna 1 rpyna 2 Tpyn BT
T (n=26) (1=25) i 3 (mix BciMa
(n=29) rpynammu)
cTaTh XiH. (abc./%) 12/ 46,2 9/36,0 13/44.8 073
yoJ1. (a6c./%) 14/53,8 16/64,0 16/55,2
Bik (poku) (M£SD) 55,0£13,28 49+12,69 47,06+14,2 0,09
Maca tina (xr) (M£SD) 79,57£16,27 78,6%14,10 74,82+18,19 0,49
o JIMIC Kicr-extomis (abc./%) 13/50,0 6/24,0 8/27,6 0,09
2 = |JITIC pesexuist Hupic (abc./%) 6/23,0 8/32,0 11/37,9 0,49
L 2 comenocoenmtasesmy | V92| 0 | wme | ow |V
& & & [JIIC mieno-nitoromis (abe. /%) 2/7.8 2/8,0 2/6,9 0,99
g;pyeilﬁ;pai?‘(ﬁ J_r"gg;m“om 88,26+44,33 | 117,4+48,86 | 114,14+48,08 0,06
CepenHs TpuBalticTh aHecTesii (xB.) (MESD) 120,76+43,99 148,8+50,13 147,41£49,79 0,07

AHani3 moka3HUKiB TepudepuyHoi TreMOAWHA-
MiKH, SIKi PEECTPYBAJUCh IO MOYATKy ONEepaTUBHOTO
BTPYYaHHS, Ha eTalli iHAyKIii B HapKO3, Micjis iHTyOa-

11ii Tpaxei, Ha MOYaTKy omepallii, Ha eTari 0a3uCHOro
HapKoO3y Ta Bimpa3y Micig 3aKiHYeHHsSI omepallii AaB
HACTYTIHi pe3yJbTaTU MpencTaBieHi B Tabauusx 2-4.

Tabauys 2
IToka3HuKu apTepiajJbHOrO TUCKY Mi/l YAC OCHOBHMX €TaIiB aHecTe3ii
ApTepiaabHuii THCK (MM.PT.CT.)
JI0 onepauii IHIyKuis iHTyOauis n/o NiATPUMaHHSA eKkcTyoanis
ATc ATn. ATc ATn. ATc ATn. ATc ATn. ATc ATn. ATc ATn.
rovia 1 140,3 89,5 108,5 66,6 115,3 72,1 108,2 68,1 105,5 67,0 121,3 78,2
byl +11,73 | +8,02 | 13,55 | £11,01 | £10,33 | 8,19 | £8,54 | £7,59 | £7,77 | *6,14 | £7,52 | £6,97
) 136,9 89,56 103,2 62,76 108,9 66,28 106,08 | 65,16 104 65,5 121,5 74,92
pyna +10,16 | +7,07 | +9,85 | 6,12 | £11,26 | 6,34 | 599 | 444 | £7,50 | £3,61 13,61 4,16
3 134,5 87,72 104,7 66,97 110,4 71,07 105,9 68,31 102,3 66,9 115,8 75,862
YA 41400 | 419,18 | 13,64 | +843 | 969 | 46,05 | +652 | +533 | £7.03 | +432 | +674 | +538
O11iHKa BipOTiTHOCTI pi3HUIII (MixX BCciMa rpyraMy OMHOYACHO)
p1/2/3 | 023 | 043 [ 059 | o012 | 022 [ 0007 | 039 | 008 | 034 | 042 [ 0004 | 0,11
[Mpumitku: ATc — cucroniunuii aprepianbHuii TUCK; ATn —miacToTiyHMi apTepiaTbHUN TUCK; T1/0 — MIOYAaTOK OTepartii;

pl/2/3 — o1iHKa BipOTrimHOCTI pi3HMII (MixX BCiMa TpyraMH OMHOYACHO).
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Tabauysa 3
Iokazuuku YCC mig yac 0OCHOBHUX eTamiB aHecTe3ii
YCC (yn/xs)

110 onepauii iHIyKUis inTyOamis n/o NiATPUMAHHS eKcTyoamis
rpyma 1 79,7£10,57 64,1+7,28 72,819,13 67,316,75 66,516,59 76,7+7,72
rpyna 2 76,2%9,73 68,04%5,83 76,36+3,84 68,78+6,37 62,8616,05 69,28+7,82
rpyna 3 79,31£11,25 69,5718,96 71,52£9,97 66,42+8,38 63,0+8,42 68,89+7,29
O1iHKa BiporimHOCTi pi3HULIi (MixX BciMa IpyliaMy OTHOYACHO)
p1/2/3 0,22 0,04 0,07 0,41 0,08 0,0007

ITpumitku: YCC — gacroTa cepleBUX CKOpOUYeHb, I1/0 — IMoYaToK omnepaiiii; p1/2/3 - oliHKa BipOTiMHOCTI pi3HUILI (MixX
BCiMa rpynaMu OJHOYacHO).
Tabauys 4
IHokasnuku CAT mig yac oCHOBHUX eTamiB aHecTe3il
CAT (Mm.prt.cT.)

110 onepauii IHDyKuis iHTyOamis n/o NiATPUMAHHSA eKcTyoamis
rpyma 1 106,4+£8,88 80,58+11,38 86,47+8,59 81,48+7,42 79,815,92 92,57+6,64
rpyma 2 105,3+7,63 76,2416,26 80,49+7,61 78,814,224 78,315,35 90,44+ 3,46
rpyma 3 103,3+9,81 79,5416,64 84,18+6,64 80,83+5,07 78,07+4,77 89,1715,46
OuiHKa BiporigHOCTI pi3HULIi (MiX BCiMa rpyrmaMu OIHOYACHO)
p1/2/3 0,73 0,65 0,21 0,99 0,45 0,71

TpumTKu: CAT — cepenHiit aprepiaibHuiA TUCK, pl/2/3 - olliHKa BipOrimHOCTI pi3HMII (MiX BCiMa IrpyraMui OTHOYACHO).

BuxinHi mokaszHUKM TiepudepruyHOi TreMoIrHa-
MiKM y XBOPHUX BCiX 3-X TPyl HE MajJu CTaTUCTUYHO
JOCTOBipHOI pi3HMLi (OuB. Taba. 2-4). 3acTocyBaH-
HSI OJHOTHUITHOI BBiHO1 aHECTe3il CympOBOMXKYBAJIOCS
OMHOTUITHUMHU 3MiHaMM TOKa3HUKIB MepudepruyHol
TeMOIMHAaMiKM y TaIliEHTIB BCiX TPbOX IPyIl, SIKi CTa-
TUCTUYHO JOCTOBIPHO HE BiAPi3HSIMCH, a caMe: IMicias
IHOYKIIil B 3arajJibHy aHecTe3ilo mpornodojoM B 103i 2
MT/KT B/B CITOCTEPIrajoch A10CTOBipHe 3HUXeHHS ATc.
B cepenHbomy Ha 31,54+1,19 mmHg, ATn. — B cepen-
HboMy Ha 7,24%+0,7 mmHg, cepeaHboro aprepiaabHOToO
tucky (CAT) — B cepemHboMmy Ha 26,31+0,99 mmHg,
yacToTu cepleBux ckopoueHb (HCC) — B cepeqHbOMY
Ha 12,910,91 ckop./xB. (p<0,05) (nuB. TabI. 2-4).

IHTYyOa1iss Tpaxei CynpoBOIKyBadach ITiABUILCH-
Hsam ATc, ATa., CAT i YCC y nauieHTiB BCix I0CIi-
mkyBaHux rpym: ATc. — B cepeaHbomy Ha 23,4610,98
mmHg, ATn. — B cepennHbomy Ha 5,38+0,78 mMmHg,
CAT — B cepenHbomy Ha 5,47+0,73 mmHg, YHCC — B
cepenHboMy Ha 7,710,58 cKop./XB., B IOPiBHSIHHI 3 Bifl-
MOBIAHMMM MOKa3HUKAMU eTaIly iHIyKl1lii B aHecTe3ilo,
3MiHu Oyau BiporigHumMu (p<0,05) (auB. Tabdi. 2-4).

besnocepenHbo mnepen Mo4aTKoOM OIEPATUBHOIO
BTPYYaHHS, Tlepel MOYaTKOM OIiHKM aHTUHOLMIIEM-
TUBHOI Jil TPbOX Pi3HOBUIIB 3arajibHOi aHecTe3ii Mmo-
Ka3HUKU TepuPepruyHOi TeMOAMHAMIKM y TAIli€HTIB
BCiX Tpyn OyJaud MPaKTUYHO ONHAKOBUMH (IUB. TaOII.
2-4; p>0,05). Le cnpouryBajio MpoBeAeHHSI MOAAIb-

WX MOPiBHSIBHUX AOCHiIXeHb. Taki BUXimHI MOKa3-
HUKM NepudepryHOi reMOAMHAMIKY Mepe MToYaTKOM
OIEepaTUBHOIO BTPYYaHHSI JO3BOJSUIM OO ’€KTUBHO
OLIIHUTU aHTUHOLMIIENTUBHY €(PEKTUBHICTh KOXHOIO
i3 JOCHiIXXyBaHUX Pi3HOBUIIB 3arajbHOI aHecTe3ii 3a
JMMHaMiKOIO 3MiH MOKa3HUKIB MepruhepuIHOi reMoar-
HaMiK¥ MiJ 4ac MPOBEIECHHS OMEepaTUBHUX BTPYyYaHb
Ha HUPKaX.

CymapHa cepefHs iHTpaoliepalliiiHa no3a ¢heHTa-
HiJly Ha Becbh Yac ONepaTUBHOTO BTPYYaHHS: Y KOHTP-
oJIbHIM rpymi ckimana 369,23+83,75 mkr (3,89+2,03
MKT/KT/Tom), y rpymi Jmigokainy — 216,0+47,26 Mkr
(1,76%+1,23 MKr/Kr/TOm), @ y TPYIi AEKCMEIETOMIIH-
HY — 272,41£58,14 mxr (2,38%+1,02 Mxr/kr/rom). 3a-
rajibHa n1o03a (beHTaHiTy B JOCHTiIKyBaHUX Tpymax CyT-
TeBo BinpizHsiach (p<0,001), cepenHst no3a ¢peHTaHi-
JIy (MKT/KT/TOM) TaKoX Maja TOCTOBipHi pO30iXXHOCTI
Mix ycima rpymamu (p<0,05).

Ha erani miaTpuMKM 3arajbHOI aHeCTe3ii y naiti-
€HTIB yCiX rpyn MOKa3HUKU TMepudepuIHOl TeMOIu-
HaMiKM XapaKTepU3yBaJIUCh CTaOUIbHICTIO i CTaTUC-
TUYHO JOCTOBIPHO HE BiIPi3HSIMCH MiX CO00I0 (IUB.
Ta6a. 2-4). Takum 4YMHOM, Ha OCHOBI aHaJli3y iHTpa-
olepaliifHol/iHTpaHapKO3HOI AMHAMIKYM MOKAa3HUKIB
nepudepryHoi reMOJMHAMiKU MOXHa CTBEpAXYBa-
TH, 110 BCi MOCTiIXyBaHi METOIM 3arajibHOi aHecTe-
3ii MPOSBISIM MPUOJIU3HO OJHAKOBY aHTUHOILILIEIT-
TUBHY [Ni10, JOCTAaTHIO JJISI TOBHOLIHHOTO 3HE0O0JII0-
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BaHHS JJalTapOCKOIMIYHUX OMEPAaTUBHUX BTPyYaHb Ha
Hupkax. [Ticas 3aKiHUeHHS onepaTUBHUX BTPYYaHb i
3arajbHUX aHeCTe3ill MOKa3HUKU MepudepuyHoi re-
MOJAVHAMiKU XapaKTepU3yBaJIUCh CTAOLIBHICTIO B YCiX
JOCHiaKyBaHUX rpynax (auB. Tadua. 2-4). IlokasHu-
ku BIS-monitopunry (40-60%) TakoxX CBiZYMIN PO
aJeKBATHICTh aHECTE3i0JIOTIYHOro 3a0e3MeuyeHHs Ta
JIOCTaTHil piBeHb aHeCTe3ii y XBOPUX BCiX rpyIl.

OnepaTuBHiI BTpyYyaHHSI B YCiX rpymnax Ha (oHi
BCiX 3 JoCHigKyBaHUX METOMAIB 3arajibHOi aHecTe3ii
CYNpPOBOXYBAUJIUCh IMiABUILEHHSM IUIa3MaTUYHUX
koHueHtpauii AKTT i kopTusoisy, ogHaK CTYMiHb IUX
MiABUILIEHb OYB Pi3HUM, X04a i He BUXOAUB 3a MeXi (i-
3ioyioriuHoi Hopmu (Tabi. 5, 6).

Tabauys 5

Junamika konnentpanii AKTT B nia3mi kposi

o IMicas Temn OmniHka BiporigHoCTi
onepamii (nr/mi) onepanii npupocty AKTT (%) Pi3HUILI 10 Ta micas
(nr/mun) onepaiii (p)
Tpyma 1 25,7+2,1 54,45+5,43 111,86 <0,01
Tpyma 2 28,6129 63,5+3,74 122,02 <0,01
Tpyma 3 26,25%+2,3 46,8812,36 78,59 <0,01
OLiHKa BipOTiAHOCTI pi3HULIi (ITOMapHO MiX TPYIaMu)
pl/2 >0,05* >0,05*
pl/3 >0,05* >0,05*
p2/3 >0,05* <0,01
IpumiTku: * - pi3sHMLIA MK IpynlaMU He JOCTOBipHa, KpiM p2/3 micjs onepalii, Ipu nonapHoMy nopisHsaHHi. PedepenTHi
3HavyeHHs KoHleHTparii AKTT mia3mu 3a BUKOpUCTOBYBaHOIO HAMU METOIUKOIO 7-69 1r/Mit.
Tabauys 6
JluHamika KOHIeHTpalii KOPTU30.1y B IJIa3Mi KPOBi
b1 (1 meas | Temn NpUPOCTY KOPTH3OTY | . OIEIHKa BiporiaHoct!
onepanil (MoJs/n) onepauii (%) pi3HHL A0 Ta micJis onepanii
(HMOJIb/T) ()]
Tpyna 1 371,0£161,61 562,72+226,87 51,67 <0,01
Ipyna 2 531,08%218,02 831,33£235,32 56,53 <0,01
Ipyna 3 393,51+134,69 436,37+188,09 10,89 >0,05

O1iHKa BipOTiZHOCTI Pi3HUILI
(ITormapHoO MixX rpyIiaMm)

pl/2 <0,05* <0,01*
pl/3 >0,05 <0,05*
p2/3 <0,05* <0,01*
IIpumitku: *- pi3HULS MixX rpynaMu A0CTOBipHa, KpiM pl/3 mo omnepaliii, py nmornapHoMy nopiBHsiHHi. PedepeHTHi

3HAYEeHHST KOHIIEHTpAIlil KOPTU30JTy TJIa3MM 33 BUKOPUCTOBYBaHOI0 HaM1 MeTtonrkoio 100 — 700 HMOh/.

AKX npoaeMOHCTpOBaHO y TabJ. 5, B KOHTPOJIb-
Hiit Tpymi nepenonepaniiiHuii piBenb AKTI crtaHo-
BUB 25,712,1 nr/mi, y XBOpUX TIpyNU JigOKaiHy —
28,6129 nr/mi, a y XBOpPUX IpyHH IEKCMEIETOMi-
IUHY — 26,25%2,3 nr/mi, 110 He Majo CTaTUCTUYHO
nJoctoBipHOi pizHudi (p>0,05). I Bce X, GiiblI BHCOKa
mia3matnyHa KoHueHTtpauisgs AKTI B rpymi mimokainy
MOXE CBIIUUTU IIPO 30€PEKEHHS MPSIMUX MO3UTHUBHUX
3B’a3KiB Mixk AKTT i KopTHU30710M Yy XBOpUX TIepe. oIe-
paTUBHUM BTpy4YaHHSIM. MakcuMaiabHe TigBUILIEHHS

piBusg AKTI — 3 28,6+2,9 nir/mi oo 63,513,74 nr/mn
(3poctanns Ha 122,02% 6Ginblie HiX y 2 pa3u ), a 3Ha-
yuTh i MakcuManbHa ctumynslis I'THC 3apeectpoBaHi
y XBOpUX rpymnu gimokainy (p<0,01).

Lle inTpaomnepariiifine /iHTpaHapKO3HE MiIBUIIIEHHS
AKTT cymnpoBomxyBaaoch MaKCUMAJIbHUM ITiABUILIECH-
HSM KOHIIEHTpalii KopTru3oay miasmu 3 531,08+218,02
HMoIb/1 1o 831,33%+235,32 HMoub/1 (3pOCTaHHS Ha
56,53%), 110 BimoOpaxkae IpUpicT KOHLIEHTpaLii Kop-
tu3ojy rwiasmu min gito AKTT (p<0,01) (nus. Tabi. 6).
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Y xBopux mepioi rpynu (rpynud 3acTOCYBaHHS
TpaaAuLiiiHUX 103 (eHTaHiny) 3adikcoBaHe 3pOCTaH-
Hs miadMatiuHoi KoHueHTpanii AKTI Ha 111,86%
(p<0,01) 3 25,7+2,1 ur/mn mo 54,45+5,43 nr/mi,
110 CynpoBoaXyBajoch BiporinHuM (p<0,01) makcu-
MaJlbHUM IMiABUIIEHHSIM KOHLIEHTpallii KOPTU30Jy 3
371,0£161,61 umonb/a g0 562,72+226,87 HMOIb/1
(Ha 51,67%).

MiHimManbHe (K€ BCe TaKd Majao CTaTUCTUYHY
JIOCTOBIPHICTh) iHTpaomepalliliHe MiABUIIEHHS ILIa3-
maTuyHo1 KoHleHTpalii AKTT 3adikcoBaHe y XxBopux
TPEThOI rpynu (TPynu AeKCMeaeTOMIiauHY) 3 26,25+2,3
nr/n go 46,88+2,36 nir/a (Ha 78,59%), (p<0,01). Lle
MiHiManbHe miasuiieHHs AKTI cynmpoBoaxysanocs i
HAWHMXYUM iHTpaomnepaliiHUM MiABUIIEHHSIM KOH-
HneHTpauii Koptusony 3 393,51+134,69 Hmoab/n o
436,37+188,09 umosb/1 Bchoro Ha 10,89% (p>0,05).

3a yMOBM OTHAKOBOTO MCUXOEMOLIIIHOTO CTaTyCy
piBEHb MJIa3MaTUYHATO KOPTU30y Oyne 3ajiexaTu Bif
BUPAXKEHOCTI CUCTEMHOI 3aIajibHO1 peakllili 3yMoBJie-
HOi OCHOBHMM 3aXBOPIOBaHHSM, a00 iHIIMMU (PaKToO-
pamMu, Hampukiad, HAsSBHICTIO IepeaonepauiiiHoro
6oaboBoro cuHapomy [35]. ITinBuieHHsT KOHIIEHTpa-
i1 KOPTU30Jy HOCUTh aJaNTaliiiHO-KOMIEHCATOP-
HY HampaBJIEHICTh, a CaM€ HalpaBjJeHe Ha 3HUXEHHS
cuctemHoro 3anajeHss [36]. Caig Big3Ha4YMTH, 110 Lie

MiIBUILIEHHS BUXiTHOTO MJIa3MaTUYHOTO PiBHS KOPTH-
3041y BiiOyBaeThcs Ha POHI pedhepeHTHUX KOHIIEHTpa-
uii AKTT i Morjo OyTu 4acTKOBO 3yMOBJIEHUM Mic-
LIEBUM TOAPA3HEHHSM HAAHUPHUKIB MaTOJOTiYHUM
MPOLIECOM B HAPKAX.

KoHueHTpallii r1ioKo3u KpoBi B paHHbOMY IIiC-
JisiorepaliifHoMy Tepiofli B ycix rpymax CKJaau Bix-
nosigHo 6,79%1,76 mmonb/a, 5,9£0,99 Mmmonb/1, i
6,29+1,22 MMOJIb/J1, 11O HE MAJI0 CTATUCTUYHO JOCTO-
BipHoOi pizHuLi (p=0,07). TakumM YUHOM, PiBHi TTiKeMil
BKa3yBaJIU Ha BiICYTHICTh cyTTeBO1 cTuMyJisiii T THC,
Ha (oHi Bcix 3 mOCHiaXyBaHUX Pi3HOBUMIB 3arajbHOI
aHecTesii.

3a MOKa3HUKaMU €JIEKTPOJIiTiB CTATUCTUYHO [1O-
CTOBIpHOI Pi3HULI MiX TpynaMu HE CIIOCTepirajoch
(p>0,05.) TakuM YMHOM, BMICT €JIEKTPOJITiB IJIa3MU
BKa3yBaB Ha BiACYTHIiCTb cyTTeBoi ctumynsuii [THC
Ha (poHi BCiX OCTiIXKyBaHUX METOAUK 3arajibHOI aHeC-
Tesii (Tad. 7).

0O6’em 1060BOrO Iiype3y CBiTUMB PO BiACYTHICTb
CTPECOBOTO BIUIMBY OMEPATUBHOTO BTPYYAHHS HA BO-
JNOBUATBHY QYHKIIiI0 HUPOK B YMOBaXx BCiX TPbhOX Pi3-
HOBU/IiB JOCTiIXXYBaHUX METOJUK 3arajlbHOI aHECTe3i.
IMToka3HuKkU (HYyHKIIOHAJBHOTO CTaHY HUPOK OyJIu B
MeXaX HOPMHU Y BCiX MALi€HTIB MOCTiIXXYBaHUX TPYII
(tabn. 7).

Tabauys 7
IToka3HUKM a30TBUIIbHOT, BOXOBUIIILHOL Ta €JIEKTPOJITBUALIBHOT (DYHKIi HUPOK
B 1-y 100y micsionepaniitnoro nepioxy
CeuyoBuHa, Kpeatunin, Hiypes, Na+, mmosis/n | K+, MMoitb/at Cat++,

MMOJIb/ T MKMOJIb/ 1 M MMOJIb/J1
Tpyma 1 6,5912,94 108,66+52,58 | 1835,41+£642,09 136,9 £2,78 4,07+0,34 1,2+0,06
Ipyma 2 6,31+1,47 107,0+23,48 1897,91£620,14 135,5+£2,77 4,0610,39 1,1940,08
Ipymna 3 6,33+2,26 92,34+28,71 | 1767,31945,19 136,6 £2,67 3,99+0,36 1,18+0,08
pl/2/3 0,82 0,04 0,52 0,63 0,33 0,85

pl/2/3 - oliHKa BipOTiZHOCTI pi3HUIII (MiX BCiMa IrpyraMu OIHOYACHO)

B rpymi 1 B /o mepioni B 8-Mu mauieHTiB 3 26-X
(30,7%) Oyna HeOOXimHICTh TOAATKOBOTO 3HEOOJEHHS
HApKOTUYHUMMU aHaJbreTuKamu (piBeHb 00O 32 IIKa-
Joro BAII nepeBuinyBaB 4 6anu). B rpymi 2 Ta rpymi
3, 3HeOOJIEHHSI OoIliaTaMU MOTpeOdyBau 1Mo 4 mali€eHTH,
BinmosigHo 16% Ta 15,38%. Ha HacTynHy mo0y micis
orepallii Bci XBopi OyJiM aKTUBi30BaHi (Cimanu B JTiXKY,
xoauau). TakuM YMHOM, 3aCTOCYBaHHS BUILEBKa3a-
HUX MeTogukK MM3A monepeaxye po3BUTOK ITiCisI-
oTepaliitHoOI/TicITHapKOTUYHOI Tirepanresii.

OoroBopenns. Ilix TepMiHOM <«XipypridyHuMiA
CTpeCc» PO3yMilOTh CYKYIHICTh MaTO(di3ioq0oTiYHUX
3MiH, BUKJIWKAHUX aKTHUBAIli€l0 CUMIATUYHOTO Bij-
JIJly aBTOHOMHOI HEpPBOBOI CHUCTEMU, TillOTaJIaMoO-
rinodizapHo-HanHUpHUKOBOi cuctemu (I'THC) i
CUCTEMHOIO 3aMaJbHOIO PEaKIli€l0 OpraHi3My, sIKi BU-
HUKAIOTh y BIAMOBiAb Ha OmepaliiiHe TpaBMyBaHHS
tkanuH [37, 38].

AKTHBAIliSI CUMIATUYHOI HEPBOBOI CUCTEMU i
ITHC TtpuBanuit yac BBaxajaach pe3yJbTaTOM HeI0-
CTaTHBOTO 3araJIbHOTO 3HEOOJEHHS, 110 CYITPOBOIXKY-
€TbCSl HACTYMHUMU KITIHIYHUMM edeKTaMU, a caMe:
apTepiajbHOIO TilepTeH3i€l0, TaXikapaielo, HeHTpai-
3ali€el0 KpoBOOOiry, mopyleHHsIM Tepdy3ii TKaHUH,
migsuieHHsIM piBHA AKTT i kopTtuzony ra3mu, Ta
rinmepriikeMiero. Koptuszosn pazoM 3 piBHEM IiIiKeMil
TPaAULiiiHO BiTHOCSITh JO CTPECOBUX TOPMOHIB, KOH-
LIEHTpAIlisl IKUX 3pOCTA€E MPOMOPIIIAHO TSKKOCTI OTle-
pauiiiHoi TpaBmu [35, 36, 39].

BpaxoByouu pe3yabTaTW HANIOTO AOCHiIXEH-
Hs, miHiManbHa ctumyisauis TTHC cnocrepiranacs B
ymMoBax MM 3A 3 BUKOPUCTAHHSIM I€KCMEIETOMITNHY.
bBinpir BUupaxeHa intpaonepauiitna ctumymsuis [THC
3aikcoBaHa y XBOPUX I'PpyNU TPAAULIIHHOTO iHTpaHap-
KO3HTO BUKOPUCTaHHS HApKOTUYHUX AaHAIbI€TUKIB
(enraniny). Hait6inpin BupaxxeHa ctumynsuis ITHC
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crnocrepiranach Ha poHi npoBeneHHss MM3A 3 BuUKo-
PUCTAaHHSM BHYTPIIIHBOBEHHOTO BBEIEHHS JIiIOKATHY,
ketaminy. Axmo posrmsgaatu AKTI i koptuson, gk
TMOKa3HUKU XipypriyHOTO CTPeCy i aHTUHOUULIETITAB-
HOIO0 3aXMCTy, TO MOXHa CTBepXyBaTu, 1o MM3A 3
BUKOPUCTAHHAM AEKCMENETOMIIUHY TPOAEMOHCTPY-
Bajia MAKCUMAJIbHUI aHTUHOLULIENITUBHUN e(PEKT.

TakuMm 4yrHOM, Oyab-SIKe JJanapoCKOIliuyHe onepa-
TUBHE BTPYYaHHS HA HUPKaX HEMUHYYE CYyTPOBOIXKY-
eTbes aktuBauielo ITHC, sika 3abe3nedye aganraniii-
HO-KOMITEHCATOPHI peakliii opraHi3amy Ha ornepauiiHy
TpaBMy, SKi HalpaBJeHi HA 3MEHIIEHHS CUCTEMHOTrO
3aMajieHHs i BiIHOBJIEHHS (PYHKIIi!l OMEPOBAHOIO OpP-
rada [35]. 3arangpHa aHecTe3iss GJIOKYE MOIIUPEHHS
HOLMLIENTUBHOI iMITyJIbcallil Bill oriepoBaHOro OpraHy
i momepeaXkye MCUXOEMOLIMHUI KOMIOHEHT CaMOro
OMEepaTUBHOTIO BTPYYaHHS, i, TAKUM YUHOM, 3MEHIIYE
aepentHy ctumyJsiio TTHC [40].

PesynbTaT HalIOro AOCHIMXEHHS MiATBEPIXKY-
I0Th, 110 3arajbHa aHEeCTe3is He B 3MO03i MOMNepeanuTU
aktuBallito [ THC 6ion0riyHO aKTUBHUMU PEYOBUHA-
MU, SKi 3BiIBHSIIOThCS O€3MmocepeaHbO B XipypriuHO
TpaBMOBaHUX TKaHuWHax. lle mpoayktu MetabosizMmy
apaxilloHOBOI KUCJIOTU — MPOCTarJlaHAWHU, TPOMOOK-
CaHU, JEWKOTPIEHU, SKi 3alyCKalOTh i MiATPUMYIOTh
CUCTeMHY 3amnajbHy peakiito. Ile OpanukiHiH, ricTa-
MiH i CEpOTOHIH, SIKi 3BiIIbHSIOTHCS OMACUCTUMU KITi-
TUHAMU i TpOMOOLIMTAMU, i, SIKi Oe3MmocepeaHbO BILIN-
BatoTh Ha akTuBHicTh [ THC. Ile ennoreHHi omnioigu ta
iHIIi 6i0JOTIYHO aKTUBHI PEYOBUHU Ta iX aHTATOHICTU
i MeTaboJIiTH, sIKi 3BiJIbHSIIOTHCS iJ Yac ornepaTuBHO-
ro BTpyuaHHs [37, 41]. Tomy, HaBiTh cama JOCKOHaJa
i pallioHaJbHa 3arajibHa a00 perioHapHa aHecTe3isl He
B 3MO3i MOBHICTIO 3aXUCTUTU OPraHi3M JIIOAWHU BiJ
HACJiAKiB onepalliiiHoi TpaBMU. B KiHIIi KiHIiB opra-
Hi3M OINEepOBaHOI JIOJUHU MOBUHEH CaM CIPABUTUCH
3 oMnepauiiiHO TPaBMOIO, 3aBISIKM aKTUBallil BAaCHUX
aJanTalifHO-KOMIEHCATOPHUX 3aXUCHUX MEXaHi3-
MiB, ogHi€l 3 sikux € aktualiss I THC 3 BuBijibHeH-
HSIM KacKaay CTPECOBUX TOPMOHIB, Misl IKUX HaIpaB-
JIeHa Ha JIiKBilallilo HACTiAKiB OonepauiiiHoi TpaBMU,
HACJIiKiB OonepaliifHOl CUCTEMHOI 3amaabHOI peakilii
[37]. Tomy ogHMM i3 OCHOBHHMX 3aBAaHb 3arajbHOL
aHecTe3sii, € 30epeXeHHsI LUX aJanTaliiHO-KOMITeH-
carpHux peakuiit ITHC Ta iHIIMX 3aXUCHUX pallio-
HaJIbHUX peaklliii opraHizMy Ha ONTUMAJIbHOMY, aJeK-
BaTHOMY PiBHi, 1110 MU i HAMArajucs JOCATTU B CBOEMY
JIOCTiIXKEeHHI (piBHI CTPECOBUX TOPMOHIB HE BUXOIWIU
3a MeXi MakcMMalibHO nonyctumux piBHiB) [41]. ba-
JKAaHO TEeBHOIO MipOI0 HE MTOCUJIIOBATH, MEBHOIO MipoOIO
CTPUMYBATH Lli 3aXUCHIi peakllii, 00 BOHU He HA0yIu
Yyepe3MipHOi aKTUBallil, HE BUKJIUKAIU CTaH rinepme-
TaboJi3My i caMmi He CTaJlu JXEpPesSOM YIIKOIXKEHHS
TKaHUH 32 PaXyHOK TrinepMeTabi3My i MporpecyBaHHS
€HEPreTUYHOro rojioAy TKaHWH, aKTUBAllii CUHIAPOMY
JMUCEMIHOBAHOTO BHYTPIIIHBOCYAUHHOIO 3TOPTaHHS
KpPOBi 3 TopylleHHsM repdys3ii TkanuH [37].

Mu 3BepHYy/IM yBary Ha Toi (akT, 1110 11e 10 Ore-
pauiriHoro BTpydyaHHsi piBeHb AKTI i kopTuszony, ki

xapakTepu3yoTh akTuBHiCTh [THC MaB TeHaeHUI0
JIO TiABUILEHHS, 1110 OMOCEPEAKOBAHO MOTIJIO CBiTYM-
TU TIPO HASIBHICTh Y HAIlIMX XBOPUX MepenonepauiiiHol
CTpecoBOl Mepedya10BU, 3yMOBJIEHOT OCHOBHUM 3aXBO-
PIOBaHHSIM i TepenornepaliiHUM TCUXOEMOLIiAHUM
cTtpecoM ouikyBaHoi omeparii [37]. dpyrowo mnpuuu-
HOIO MepeaonepamiiiHoro miaBUIIEHHS M1a3MaTUYHOL
koHueHTpauii AKTT i kopTuzonay Moryia 0yTy BUpaxe-
Ha CUCTEMHA 3afajbHa peakilisi, 3yMOBJI€HA OCHOBHUM
3aXBOPIOBAHHSIM.

3a JaHUMM YUCIEHHUX NOCHTiIXEHb, aKTUBALlis
ITHC moxe OyTu 3yMOBJI€Ha ICUXOEMOLIMHUMU Tie-
penornepauiitHUMU, iHTpaornepauiiHUMKU TpaBMaTHY-
HUMU i aHeCTeTUYHUMU (PaKkTopaMH, sIKi Ge3nocepen-
HBO BIUIMBAIOTh Ha BUPA3HiCTh CUCTEMHOI 3aMajibHOI
peakiiii — yuM Oinbi BupaxeHa C3P, TMM BMIIi KOH-
LIEHTpallii aganTaliifHO-KOMIECATOPHUX 3aXUCTHUX
ropmoHiB AKTT i kopTusoiny, misl SKUX HalpasieHa
Ha 3MEHIIIEHHS CUCTEMHOTO i MiCLIEBOTO 3amajeHH4 i
OCHOBHUX HOro mposiBiB: 00J110, HaOpSKY, TpoMOO3y
[41]. CknagHicTb OLIHKM AUHAMIKA KOHLIEHTpALii
LIMX TOPMOHIB MOJISITA€ B TOMY, 110 YUM Oiiblie 3ama-
JICHHSI TUM Oijiblle MPOAYKYETHCS LIMX TOPMOHIB, ajie
OMHOYACHO ifle i iX COXWBAaHHS TPaBMOBAaHUMM TKa-
HuHamu [42]. ToMmy, yMM TpaBMaTHYHillIa orepaillis,
UM Oinbie npoaykyetbess AKTT i koptusony i Tum
OinblIe CMOXUBAHHS KOPTU30Jy TPABMOBAHUMM TKa-
HuHamu [35]. Uum He ajexkBaTHillla 3arajibHa aHec-
Te3is i aHTUHOUILIENITUBHUMN 3aXUCT, TUM BUILI PiBHi
mnadMaTuuHoi koHueHTpalii AKTT i kopTuzony.

BucHoBku:
1) 3acrocyBanHsi MM3A 3 B/B BBeIE€HHSIM JiigoKa-
iHy ab0 JeKCMeAeTOMIiAMHY IIiJ Yac MpPOBEACHHS
JIalapoCKOITiYHUX ONepaTUBHUX BTpPyYyaHb Ha
HUpKax 3a0e3levyye aneKBaTHUN aHECTeTUYHMIA/
AHTUHOULILIENITUBHUN e(eKT.
2) HocnimxkyBaHi MeToauku MM3A 103BOJSIOTH
CYTTEBO 3MEHIIIUTU BUKOPHUCTAHHS PYTUHHUX 103
HapKOTUYHUX aHAJIbIeTUKiB. B rpymi 2 BUKopuc-
TaHHS OITOIIiB 3MEeHITMIIOCh Ha 53%, a B Tpyi 3

Ha 39,3%.

BukopuctaHHs AeKCMeOeTOMiaAWuHY B Iporpa-
Max MYJIbTMMOJAJIbHOI MaJIOOMiOiAHOI 3arajibHOi
aHecTe3ii 3abe3neuye HaWOINbLIMKI AHTUHOLIM-
LENTUBHUMN 3aXUCT i 3HUXKYE CTPECOBY peaklilo
OpraHi3aMy Ha ornepaTUBHE BTpyYaHHS.

3)

4) Ha ¢oni npoBegeHHsS 000X pizHOBHIIB MM3A
30epiraloThCs BCi aganTaliiiHO-KOMIIECAaTOPHI pe-
aKkiii rinoTansiMo-rinogizapHO-HaIHUPHUKOBOI

CUCTEMU, SIKi HE BUXOASTD 32 MEXi HOpMHU.

KoHduikT iHTepeciB: ABTOopM 3asiBISIIOTH TIPO
BIICYTHICTh KOH(IIKTY iHTepecCiB.

Jxkepena ¢iHaHCyBaHHA: BUKOHAHe B paMKax
HAyKOBO-JOCJigHOI po0oTH Kadeapu aHecTe3ioJorii
Ta iHTeHcuBHOI Tepamii HYO3Y im. I1. JI. Illynuka
«Po3pobka iHHOBallifHUX TEXHIK aHeCcTe3il Ta iHTeH-
CUBHOI Tepamii», No mepx. peectpanii 0119U101724.
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Abstract. Recent research has shown that VEGF may influence the condition and survival of patients with
chronic kidney disease (CKD), including those treated with dialysis procedures. ldentifying the value of
this factor is important to uncover the mechanisms of CKD progression and improve treatment strategies.
The present study aimed to determine the mean serum levels of vascular endothelial growth factor
(VEGF) and its receptor (VEGF-R) and their correlations with pro-inflammatory cytokines (TNF-a,
MCP-1, IL -6, IL -8) in dialysis patients stratified by dialysis modality and Carnivit use.
Methods. In this prospective cohort study, serum levels of VEGF, VEGF-R, and proinflammatory cytokines
were determined in 41 hemodialysis (HD) patients (group 1) and 14 peritoneal dialysis (PD) patients
(group 2), 28 of whom were treated with Carnivit. The assay was performed with the enzyme immunoassay
«SunRise TouchScreen» using IBL International (Germany) test systems. The limits of normal values
(reference range) were determined based on the results of a study with 20 conditionally healthy individuals.
Results. All included patients had significantly higher serum levels of VEGF compared to healthy donors
(p=0.006); a significant increase in this mediator was observed in both HD and PD treated subjects
. . (p=0.002 and p=0.007, respectively). Carnivit treatment resulted in a significant decrease (p=0.023) in
Article history: this mediator to normal levels in all patients. Subgroup analysis showed a significant decrease in VEGF
Received October 12, 2022  (p=0.016) and VEGF-R (p=0.005) in HD patients after therapy. Mean concentrations of growth factor
Received in revised form  in HD patients (p=0.098) and PD patients (p=0.160) did not differ from those of healthy subjects.
October 28, 2022 [ positive correlation was observed between serum levels of VEGF and its receptors in the studied patients
Accepted October 29, 2022 both before and after treatment (p < 0.0001).
A direct correlation between IL -8 and VEGF and VEGF-R was observed in HD patients and an inverse
correlation between MCP-1 and VEGF-R was observed in PD patients. After Carnivit treatment, the
correlation between serum levels of IL -8 and VEGF-R (0.782, p=0.01) and between VEGF and VEGF-R
(0.770, p=0.01) remained in group 1 and between VEGF and VEGF-R (0.829, p=0.03) in group 2.
Conclusion. Increased concentrations of VEGF and its receptors were detected in the blood of dialysis
patients, with a positive correlation between them and the pro-inflammatory IL -8. Treatment with
Carnivit resulted in a significant decrease in cytokines with the maintenance of the balance between
vascular growth factor and its receptors, which we consider a positive effect for the inhibition of
inflammation with the progression of endothelial dysfunction.

Key words: vascular endothelial growth factor, hemodialysis, peritoneal dialysis, cytokines, Carnivit.
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Oco0MBOCTI CMPOBATKOBHX PiBHIB CYAMHHOT0 (DAaKTOPY POCTY i penenTopin
JI0 HbOT'O Y NMAIIEHTIB 3 XPOHIYHOI XBOP00010 HUPOK V]I cranii

NepxxaBHa yctaHoBa «IHctutyT Hedpostorii HAMH Ykpainu », M. KuiB, YkpaiHa;
2JlepkaBHa yctaHoBa «IlHcTUTyT ypoutorii im. akan. O.®. Bozianoba HAMH Ykpainu», m. KuiB, Ykpaina

Pestome. Jocaioxncennamu ocmannix pokie nokasano, wio cyOuHHuil enoomenianvruii paxmop pocmy (VEGF)
Modice 6naueamu Ha CMax ma BUMNICUBAHHS NAUIEHMIB 3 XpOHIuHOI0 X60poboto Hupok (XXH). Hocrioxcenns VEGF e eanc-
AUBUM 05 POSKPUMMSA MEXAHIZMIE NPOEPecy8anti namonoeii HUpoK ma 600CKOHANCHHs CIMpameziil AiKy8aHHS.

Mema pobomu: euznauumu cepeoni cuposamkosgi pieni VEGF i peyenmopy oo nvoeo (VEGF-R) y xeopux na
XXH VI cmadii (cm.) 3anexucHo 6i0 modasvHocmi dianizHoeo aikysawHs ma 3acmocysants Kapuieimy; docaioumu
rxopenauiini 36 a3xu VEGF ma VEGF-R 3 konyenmpauicto nposananvhux yumoxinie (TNF-, MCP-1, IL-6, IL-8) y
Kpog8i nayicHmis.

Memoou. Ocobausocmi pienie VEGF, VEGF-R, a makodc npo3anansbHux yumokinie y cuposamui Kpoei 6u3Ha-
yaau y 55 nayicumie 3 XXH VI cm., ski aikysanucs memodom eemodianizy (I'/1) (1 ep, n = 41) ma nepumoneanvroeo
dianizy (I111) (2 ep, n = 14), 3 nux 28 — nicas nposedenoeo aikysanus 3 euxopucmarnuam Kapuieimy. Jlocaioncenus npo-
600U 3a 00ONOMO20I0 IMYHODepmenmHoeo ananizamopy «SunRise TouchScreen» 3 euxopucmanuam mecm-cucmem IBL
International (OPH). Meoici Hopmanvrux 3Hauens (pepepenmuuii dianasown) 6yau ompumMani Ha OCHOGI pe3yabmamie
docnioncenusn 20 ymoeHo 300posux ocio.

Pezyavmamu. Y xeopux na XXH VI cm. suseaeno sucoki cuposamkosi pieni VEGF, cepedni noxaznuxu sKo0eo
docmogipHo idpizHsaombcs 8id 300posux doxopie (p=0,0006); nokazaro docmogipue nioBUWEHHS Y 0CI0, W0 NIKY8AAUCS
memodamu sk '], mak i I1J] (ionogiono, p=0,002 ma p=0,007). Jlikyeauns 3 euxopucmanuam Kaprnisimy npuzeoouio
do docmosipnoeo 3uudcenns (p=0,023) yvboeo mediamopy 0o HOpmU Y 8CiX nayicHmig; po3nodia Ha epynu noKazae 0o-
cmosipue suudxcenns y Ill-nayienmie VEGF (p=0,016) i VEGF-R (p=0,005). Ilicas kypcy uiei mepanii cepeoni pieHi
ghaxmopy pocmy He 6i0pizHsaucy 6id Hopmanvuux y I'/l- (p=0,098) ma I1/]-xeopux (p=0, 160) 3 docmogipro nidsuuiern-
Humu — VEGF-R (p<0,001), ski 6 2 ep docmogipno Hudicui nopienano 3 1 ep (p=0,045).

Buseaeno nozumuenuil kopeasuyiiinuii 36 130K mixc cuposamkosumu pienamu VEGF ma peuenmopamu 0o Hb020 y
obcmedceHux nayieumis sx 00, mak i nicas nposedenoeo aikysauts (p<0,0001).

Y pasi ananizy écix xeopux npodemoHcmposano auule meHOeHyit0 00 KOPeAAYillHO20 36 SI3KY MIdC PIGHAMU NPo3a-
naavuux IL-8 (npamoeo), MCP-1 (360pomubvoeo) ma VEGF-R. Ananiz 3anexncno 6i0 muny diaaiznoi mepanii nokasas,
wo y I/l-nayicumie icnye npamuii 36’a30k mixc IL-8 ma VEGF (p=0,025) i VEGF-R (p=0,024), a y I/l — 360pomHiii
mise MCP-1ma VEGF-R. Ilicas aikysanus 3 suxopucmannam Kapuisimy 6 1 ep 30epieacmovcs Kopeasyis mixe cupogam-
xoeumu pienamu IL-8 ma VEGF-R (0,782, p=0,01) ma minc VEGF i VEGF-R (0,770, p=0,01); ¢ 2 ep. — minc VEGF i
VEGF-R (0,829, p=0,03).

3akarouenns. Buseaeno eucoki pieni VEGF i peyenmopie do Hvoeo 6 kpoei nauicnmie 3 XXH VI[ cm. 3 nozumue-
HUM KOPeaAayiliHum 36°93Kom mixc Humu ma nposzanansium IL-8. Ilposedene nikyeanus 3 euxopucmanuam Kapuieimy
npu3600uUA0 00 00CMOBIPHO20 ZHUNCCHHS NOKAZHUKIG 3 30epedceHHAM Oarancy mixc paKmopom pocmy cyouH ma peyen-
mopamu 00 Hb020, U0 BEANCAEMO NOSUMUBHUM BNAUBOM 0151 2AAbMYBAHHS 3ANANEHHS 3 NPOSPeCY8AHHAM eHO0omenianrbHol
ducghynxuyii

Kmouosi ciioBa: cyounnuii endomenianvhuii paxmop pocmy — VEGF, VEGF-R, xponiuna xéopoba Hupok, naui-
€Hmu Ha eemo- i nepumoneanvuomy dianizi, Kapuisim.

Beryn. XponiuHe 3amajieHHSI BU3HAHO BaXXJIv-
BUM (PaKTOpPOM PU3UKY CMEPTHOCTI, CEpLIEBO-CYANH-
HUX MOJil, MporpecyBaHHs XBOPOOM HUPOK Ta iHIIMX
HECHPUSITIIMBUX HACTIAKIB y MAILli€EHTIB 3 XPOHIYHOIO
XBOpo0010 HUPpOK (XXH), y ToMy umncii sKi JIiKyloTbCs

BikTopisa €BreniBHa J[pisHcbka
victoriadriyanskaya@gmail.com

Metogamu remo- (I'/l) i meputoneansHoro (IT1JI) mia-
nisy [1-3]. Tomy JaHKKA iIMYHHOI CUCTEMU K BaXXJIMBi
CKJIAIOBI 3amaJibHOTO CTaHYy, OOYMOBJIEHOTO ypeMiu-
HUM CHMHIPOMOM, CEPLIEBOI0 HEIOCTATHICTIO, iH(DEK-
LiAMU CYIMHHOTO OOCTYIly, PO3YMHAMM ISl Jiallizy,
B3a€EMOJII€I0 KPOBi Ta MeMOpaH Ta iH., IPUBEPTAIOTh
yBary JOCHiAHUKIB, B TOMY YHCIi 3 METOI0 PO3POOKHU
TepareBTUYHUX IIAXOMIB JJIs 3HMXEHHS 3aXBOpIOBa-
HOCTi Ta CMEPTHOCTI Aiali3HUX MaLi€HTIB.

3a maHMMM JIiTepaTypu Ta HaIIUX MOMNEpemHiX
JIOCTiIKeHb, Y MalliEHTIB 3 YPEMi€IO UM iHIIUMU XPO-
HiYHMMHK 3alaJlbHUMKM CTaHaMM KOHCTAaTOBaHa I10-
cuneHa aktupauis T- miMdouuTtiB xenmnepiB 1 Tumy
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Ta MOHOIIUTIB, SIKi CEKPETYIOTh MpoO3amnajbHi Mei-
aTopu imyHitery: iHtepneiikinu (IL) — IL-1, IL-6,
IL-12, dakrop Hekpo3y nyxinuH anbda (TNF-a), a
TaKOX MOHOUMTApHUI XEeMOATPAKTAHTHUIN MPOTEiH
(MCP-1) [4-7].

OcTaHHIMU pOKaMU MPUBEPTAE yBary BU3HAYECH-
HSI 0OCOOJIMBOCTEN aHTIOT€HHOTO (PaKTOpy — CyAUHHO-
ro eHnoreniaapHoro (akropy pocty VEGF (vascular
endothelial growth factor). Lleit umrTOoKiH cripusie
npoJjidepailii, AUGEPEHLIIOBAHHIO Ta BUXWUBAHHIO
eHAO0TeiaIbHUX KJIITUH, OIOCEPEIKOBYE €HAOTENio-
3ajIeXXHy BazoJauiaTallilo, iHAyKy€E TinepcyauHHy Mpo-
HUKHICTh MiKPOCYIMH i 6epe yJyacTb y pEMOJETIOBAHHI
iHTepCcTULiaTbHOTO MaTpukcy. [TopynieHHS perysuii
abo cTUMYJISLIL Tpolecy aHrioreHedy 0e3 (pyHKIlio-
HaJIbHUX NOTPeO OpraHi3My NpUBOASTH 10 aHTIOTEHHOL
dopmu auchyHKIIT eHA0TeNi0 i Aaji 10 HEraTMBHUX
HACJIAKIB, B TOMY YMCIIi 11t HUPOK [8-9].

B Hupkax excrnpecis VEGF € Hail0inbin nomit-
HOIO B MOAOLIMTAX KJAyOOUKiB i B KJIiTMHAX €MiTesito
KaHaJbliB, ToAi K peuenTopu a0 Hboro (VEGF-R)
pO3TallloBaHi B TMPETJOMEPYISIPHUX, KITyOOUKOBUX
Ta TEPUTYOYISIPHUX EHIOTedialbHUX KIiTUHAX. Y
HOPMaJIbHOMY KJIYOOUKY MiATPUMYETHCS XOPCTKUMA
FOMEOCTAaTUYHUI OajaHC MiX piBHAMU i30(opM
VEGF-A, 1110 npoayKyoThCsl KJIiTUHAMU MOJOLMTIB,
ta VEGF-R, excnpecoBaHUMU KJIiTUHAMU €HAOTE-
JliabHUX, ME3aHTialbHUX Ta MOAOLUMUTAPHUX KIITUH
kiayboukis [10-11].

VEGF € rojoBHUM peryiasiTopoM pOCTY CYAUH,
TOMY Biflirpa€e BaxJIUBY pOJIb IS MIATPUMKU €HIOTE-
Jilo Ta MikpocyauH. Hupka € BHCOKOBacKyIsIpU30-
BaHUM OPraHOM i Ma€ KJIyOOUKOBi Ta MEepPUTYOYyISIpHi
Kamiisipyu, BTpaTa SIKUX MOB’gI3aHa i3 MpOrpecyBaHHIM
XXH no ii xinueBoi cranii. VEGF € HeoOXximHUM 151
[JIOMEPYJISIPHOI Ta KaHAIbLEBOI rinepTpodii Ta mpoti-
(depaiii y BiAMoBiAb Ha 3MEHILEHHS HE(POHY, POCTY
Ta mpoJjidepaliii KJIiTUH KJIyOOUKiB Ta MEPUTYOYISIp-
HOTO eHJoTefio. B mesdkux BUmagkax 1€ IIKiIJIUBO,
aje MOXe CHPUSTU OAYXAHHIO MpHU iHIIUX (popmax
HUPKOBUX 3aXBOpioBaHb [12].

HesBaxawouu Ha 3HAUHUI TPOTPEC Y BUBYEHHI CY-
JIVH TIpU MPOrpecyodiil XBopobi HUPOK, Bce 1Ie iCHY-
I0Th CYMEPEeYKU 11010 MEXaHi3My, 3a JOTTOMOIOIO KO-
ro ¢akTop poCTy CYAMHHOI0 eHAOTENiI0 i€ B HUPKaX B
pi3HUX yMOBax Ta B pi3Hi MoMeHTH vacy [13]. OcTanHi
JIOCiIXXEHHST MOKa3yloTh, 110 OUJIbII BUCOKUM piBEeHb
nupkymoroyoro VEGF-A acollitoe 3 MiABUILEHUM pPU-
sukoMm XXH [14-15].

HeionasHo 6yn0 nokasaHo, 1o VEGF BruBae
Ha BUDKMBaHHS Y MALi€EHTIB, SKi JiKYIOTbCS 3 BUKOPUC-
TaHHsAM '/l — mauientu 3 Bucokum piBHeM VEGF-R-1
MaJIM BULLY CMEPTHICTh Bif ycix mpuuuH (p=0,02) ta
BUILMI CKOpUroBaHUM pusuk cMmepTHocTi (p=0,009)
HiX 3 HU3bKUM piBHeM [16, 17].

IToTpiOHI MalOyTHi MepCneKTUBHI AOCTiAKEHHS
JIJIS1 BUPILLIEHHS POJIi aHTiOreHHUX (haKTOPiB y mporpe-
cyBaHHi XXH Ta MoxXJIMBOCTE!l HOBUX OOTPYHTOBAHUX
CTparTeriii JiKyBaHHS.

MeTo0 poOOTH OyjJ0 BMU3HAYUTH CEPENHI CH-
poBatkoBi piBHi VEGF i VEGF-R y xBopux Ha XXH
V]I 3anexXHO Bii MOTAJIBHOCTI Aiali3HOTO JIiKyBaHHS
Ta 3acTocyBaHHsI KapHiBiTy; HOCTIAUTU KOpesiiliHi
38’13k VEGF ta VEGF-R 3 KoHIlIeHTpalli€to po3a-
naabHux UUToKiHiB (TNF-a, MCP-1, 1L-6, IL-8) y
KPOBi MAalli€HTIB.

Marepianm i MeToau 1ocaimKeHHs. /1o mpocrnek-
TUBHOTO BiIKPUTOTO KOTOPTHOTO AOCHIIIKEHHS OyJ10
BKiItoueHo 55 xBopux Ha XXH V]I cranii (cT.), sKi Ji-
kyBaiuch ['J] (1 rp — 41 xBopwuii) ta [T (2 rp — 14 xBo-
pux) y KuiBcbkoMy MiCbKOMY HayKOBO-TIPAKTUYHOMY
LIEHTPi HedPOoJIOTii Ta Aiaji3y, 110 € KJIiHiYHO 623010
AY «Iuctutyt Hedponorii HAMH VYkpainus». B giky-
BaHHi 28 3 HUX BUKopuctoByBaBcd JI3 «KapHiBiT» (mi-
o4a peyoBrHA JIEBOKAPHITUH), SKAU 3aCTOCOBYETHCS
(200 mMr/™Ma o 5 MuT) BHYTPillITHBOBEHHO TOBiBHO 10
pa3 Ha Micslb IPOTATOM 3-X MicsliB 1 pa3 Ha MiBPOKY
(B 1 rp — micnsa '] ceciit, 2 rp — BpoaoBx 10 nHiB Ha
Micsub). [Ticas Tepamii 3 KapniBiTom uepes 1 mic aHa-
JIi3yBajiu AMHAMIKY HUTOKIiHiB.

Bci mauienTu minnucanu IHgopmoBaHy 3roay Ha
y4acThb y JOCJHiIKEHHi, siKe BUKOHaHO B pamkax HJIP
«BUBUUTU TAaTOT€HETUYHI MeXaHi3MU (hOPMYBaHHS
koMopOigHocTi y xBopux Ha XXH V]I ctanii» 3 notpu-
MaHHSM NPUHLUITIB 0i0€TUKHY, 3aKOHOJJABUMX HOPM Ta
BHUMOT 100 MPOBEAEHHSI OiOMEeAUYHUX JOCTiIXEHb,
3a BucHoBkom KowMicii 3 6iomeanuHoi etuku Y “IH-
ctutyt Hedposorii HAMH VYkpainu” (Ilpotokon
Ne 10 Bim 30.12.2021 p).

Oco6nuBocti piBHiB VEGF, VEGF-R, a takox
npo3anajbHUX LMTOKIHIB Yy CUPOBATLi KPOBi BU3HA-
yasu 3a nornomoroto IPA Ha «SunRise TouchScreen»
3 BUKOpUCTaHHAM TecT-cucteM I[BL International
(®PH); Mexi HOpMalbHUX 3HaueHb (pedepeHTHUIt
Jiana3oH) Oy OTpUMaHi HA OCHOBI PE3YyJbTaTiB 0-
ciimkeHHs 20 yMOBHO 300pOBHUX OCi0.

OtpumaHi gaHi oOpoOJieHi CTaTUCTUYHO 3a MO-
noMorolo nakera nporpaM “MedCalc” ta “MedStat”;
BUKOPUCTOBYBAJIUCH MapaMeTPUYHi KpPUTEpii CTaTHUC-
TuKH — TecT Cr’toeHTa abo HemapaMeTpU4Hi — Kpu-
tepiit Wilcoxon—Mann—Whitney. /locToBipHOIO BBa-
xamu pizHuuo npu p<0,05. KopensuiliHuii 3B’530K
KiJTbKiICHMX MOKAa3HUKIB DPiBHIB LMUTOKiHiB, 3a YMOB
iX HOPMaJbHOTO PO3MOAiTYy, BU3HAYAIU 32 METOAOM
IMipcona (r). Kopensuiitnuit ananiz 3a Kennanom ta/
abo CniipMeHOM BUKOPUCTOBYBAJIU Y pa3i BiICYTHOCTI
HOPMAaJbHOTO PO3MOAiTy MOKA3HUKIB.

PesyabTaTu. ¥ xBopux Ha XXH V]I cT. BUsIBU-
Ju BUcOKi cupoBaTkoBi piBHi VEGF, cepenni mokas-
HUKU SIKOTO JOCTOBIpHO BiApi3HSIIOTHCS Bill TaKUX Yy
3nopoBux aoHopiB (p=0,006); moka3zaHO OOCTOBipHE
MiABUILEHHS LBOTO MeniaTopa y ocib, 110 JiKyBaau-
cs merogamu gk /I, tak i I1J1 (BinmoBigHo, p=0,002
ta p=0,007). JlikyBaHHS 3 BUKopucTaHHsIM KapHiBiTy
MPU3BOAUIIO 10 TOCTOBIPHOTO 3HMXEHHS LbOTO (hak-
TOPY POCTY A0 HOpMU (puc. 1).
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Puc. 1. Cepenni cupoBatkoBi piBHi VEGF y 3nopoBux pede-
pentHoi rpym (VEGFH), xBopux Ha XXH V]I
1o ta micis Kypey Teparii (VEGF1 i VEGF2).

CepenHi cupoBaTKoOBi piBHi peurentopiB 10 VEGF
Yy 00CTEXEeHUX XBOPHUX IIEPEBUIIYIOTH HOPMY HE TUTBKHI
no, ane i micis JgikyBaHHs (puc. 2). Lli mokasHuKu y
xBopux sk I'Jl, Tak i I1/l-rpyn Bigpi3HSIOTbCS Big HOp-
MansHuX (p<0,001), ane ipu [1JI-nmiKyBaHHI BOHU J10-
croBipHO HIXKYi (p=0,045).
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Puc. 2. Cepenni cuposaTtkoBi piBHi VEGF-R y 3mopoBux
pedepentHoi rpynmu (VEGFRH), xBopux Ha XXH V]I no ta
micng kypey tepanii (VEGFR1 i VEGFR2).

B nunamini sikyBaHHs 3 KapHiBiToM mnpose-
MOHCTPOBAHO JOCTOBipHE 3HMXKeHHS y ['[]-TramieHTiB
VEGF (puc. 3) i VEGF-R (p=0,005), cepenHi piBHi
(hakTopy poCTy Hamadi He BiIPi3HSIUCH BiJ HOpMaJb-
Hux (p=0,098), Tomi K peLienTopu 10 HHOTO BCE XK Ie-
peBUIYBaJIM TToKa3HUKU 310poBux (p<0,001). Jocro-
BipHoi nuHamiku VEGF (puc. 3) i VEGF-R (p=0,511)
y I1JI-xBopux He OyJi0; He3Baxkalouu Ha lie, cepemHi
MOKa3HUKMU TIEPIIOT0 He BiAPi3HSIMCH Bill 3MOPOBUX
(p=0,160) 3 mocroBipHo migBumeHHMMN — VEGF-R
(p=0,028).
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Puc. 3. Cepenni pisai VEGF y 3mopoBux noHopis (Var 1) ta
- (Var 21 3) i [1A-nmauienTiB (Var 41 5)
IO Ta Mics Kypey JiKyBaHHS.

OTxe, TPOIEeMOHCTPOBaHE IIiCIsS KypcCy Teparrii
sumkeHHs piBHIB VEGF y Bcix xBopux Ha XXH (muB.
puc. 1) mocToBipHE 3a paxXyHOK IMO3UTUBHOI TMHAMIKHA
y natieHTiB 1 rp. (mus. puc. 3).

BusiBneHO NMO3UTUBHUI KOpPEISLiHHUNA 3B SI30K
Mixx cupoBaTkoBuMu piBHIMU VEGF Ta penentopamu
IO HBOTO y 00CTEXKEHMX IAIli€HTIB AK 00 (puc. 4), TaK i
TIiCJIST IPOBEACHOTO JIIKyBaHHS (pHcC. 5).
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Puc. 4. KopensuiliHuii 3B’130K MixX CUpOBaTKOBUMU PiBHSI-
mu VEGF (VEGF1) ta peuenropamu
1o Heoro (VEGFRI1) no mikyBaHHS.
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Puc. 5. KopensuiiitHuii 38’430K MixX CHPOBAaTKOBUMU PiBHSI-
mu VEGF (VEGF2) Ta peuentopamu

1o Heoro (VEGFR?2) micst nikyBaHHS.
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HammmMu nmonepeaHiMu TOCTiIKEHHSIMU BUSIBIIE-
HO BUCOKi MOKa3HUKU MPO3anaIbHUX IUTOKiHIB KPOBi
y Jiaji3HUX Mali€HTiB, 110 MiATBEPIXYE iX BaKJIUBY
PpOJIb B MiATPUMAaHHI XPOHIYHOTO 3aMaJIeHHS i KOPEJI0e
3 JaHWMM iHIIMX aBTOpiB [3, 4, 18].

ITpoBeneHuilt aHani3 KoOpeasLiAHUX 3B’SI3KiB
(koediuieHT CriipMeHa) MiX CUPOBAaTKOBUMU MpPO3a-
nanbHuMu uutokinamu (TNF-a, IL-6, 1L-8, MCP-1)
i VEGF 3 peuentopamu 1o Hboro y xsopux Ha XXH
V]I cT. Y pazi aHasi3y BCix XBOPUX NPOAEMOHCTPOBAHO
JIVIIE TEHIEHLII0 10 KOPESLiHOTO 3B’ 13Ky MiX pPiB-
HsaAMmu npo3anaibHux IL-8 (mpsmoro), MCP-1 (3Bo-
potHboro) Ta VEGF-R (puc. 6-7 ), iHuii 3B’13Ku He
BUSIBJICHO.
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Puc. 6. KopensiiitHuii 3B’SI30K MixX piBHSIMU
B kpoBi IL-8 Ta VEGF-R y xBopux Ha XXH V]I cT.
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Puc. 7. KopensuiliHuii 38’130K MixX piBHIMUA
B kpoBi MCP-1 ta VEGF-R y xBopux Ha XXH V]I ct.

AHaJli3 3ajleXXHO BiJ TUMY Aiajli3HOi Teparii mo-
Ka3aB, IIIO y TAIi€eHTIB 1 rp. iCHye IpsSIMUii 3B’SI30K
mix IL-8 Ta VEGF i VEGF-R (puc. 8-9), aB 2 rp. —
3BopoTtHiit Mixk MCP-1 ta VEGF-R (puc. 10). To6-
TO, BUSIBJICHA TCHICHIIIST V BCiX XBOPUX ITOSICHIOETHCS
TOCTOBipHMMHM 3B’sI3KaMM y TaiieHTiB 3 I'JI a6o I1/1-
Teparielo.
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Puc. 8. KopensuiiiHuii 38’130K MixX piBHSIMHA
B KpoBi IL-8 Ta VEGF y I'JI-xBopux.
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Puc. 9. Kopensuiiinuii 38’5130K MiX piBHIMU
B KpoBi IL-8 Ta VEGF-R y I'Jl-xBopux.
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Puc. 10. KopensuiitHuii 38’5130k MixX piBHsIMU B KpoBi MCP-
1 Ta VEGF-R y [1/1-xBOpUX.

ITicasa nikyBaHHS 3 BUKopucTaHHsIM KapHiBiTy B 1
rp. 30epiraeTbcs Kopeslis MiX CUPOBATKOBUMM PiB-
Hamu IL-8 Ta VEGF-R (0,782, p=0,01) ta mix VEGF
i VEGF-R (0,770, p<0,0001); B 2 tp. — Mix VEGF i
VEGF-R (0,829, p=0,03). B nuHamili JTikyBaHHS HEe BU-
SIBJIEHO iHILIMX KOPESILIIAHUX 3B’S13KiB MiXK JOCIIiIKEHU -
MM UUTOKiHAMU Npu BUKopucTaHHi sk ['JI-, tak i T1/-
Teparrii.
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OoOrosopenns. TakvM YMHOM, BUSIBJIEHO BHMCO-
kuit piseHb VEGF Ta peuentopiB no Hboro VEGF-R
B cUpoOBaTili KpoBi xBopux Ha XXH, i 11e y3romxyeThb-
¢ 3 AaHWMM iHmmMX pociinHukiB [14-16]. IcHyloTh
nyOJikauii, B IKMX BUCOKMI piBeHb (haKTOpYy pPOCTY
cynuH y xBopux 3 XXH mosicHIOIOTh JiMllIe BUCOKOIO
apTepianbHoIO rinepreHsieo [19]. Bigomo, 110 BiH €
aHTioOreHHUM (DaKTOpOM, SIKUI iHAYKY€E MpoJidepallito
KJIITAUH €HIOTENil0 Ta CYAUHHY TPOHUKJIIUBICTD, CIIPU-
sie Mirpailii MakpodariB sk HakTOpiB MpOrpecyBaHHS
aTepoCKJIepO3y Ta XPOHIYHOTO 3amajaeHHS.

3a nanumu Yuan Jiangzi, piHi VEGF i VEGF-R
B LIMUPKYJISLi1 KOPEJTIOOTh 3 6ioMapKepaMu 3amajeHHs
1 MiABUILYIOTb CMEPTHICTh Bill yCiX MPUYKH, MiABUILIE-
Huii piBeHb VEGF-R-1 30inblilye pu3uK CMEPTHOCTI y
MarieHTiB i3 3anmajgeHHsm [17].

HUCKYCiiHUM € TUTAaHHS BUKOPUCTAHHS Tepa-
neBtuyHuUXx MmoxumuBocteit VEGF. Tak, B excrepu-
MeHTi y cBuHel 3 XXH tepanis VEGF — ELP-VEGF
iHgykyBasia mporpecuBHe BigHOBIeHHs1 LITK®, mio
CYIPOBOXKYBANOCS TMOKpallleHHSIM IIiJbHOCTI BM,
3MEHIIEHHSIM anb0ymiHypii (p<0,05) Ta KpeaTuHi-
Hy (160£10 mpotu 202+16 mxmonb/1, p <0,05). Ha-
konuueHHd VEGF-ekcnpecyounx makpodaris M?2
B HUPKOBill MapeHXiMi MOXe CHOPUSTU MOKPAIIEHHIO
crany bM Ta HUPKOBOT1 reMOMHAMIKHU MiCJIs JIiKyBaH-
Hs1 ELP-VEGF npu XXH. Lli pe3ynbTaT cBigyaTh mpo
Te, 10 MOAYJsILIs MaKpodariB 10 BUCOKOAHTiOTEHHO-
ro ¢peHoTuny M2 Moxe OyTH BaXJIMBUM MeXaHi3MOM
BimHOBNeHHS Hupok micias tepanii ELP-VEGF npu
XXH [20].

IxignuBi edpexktu VEGF 0Oyau npoaemMoHCTpo-
BaHi MPU aTepocKIepo3i, sKi OyaM 4aCTUMU YCKJIIamd-
HeHHaAMU y xBopux Ha XXH. BaxnuBa posb i peuen-
topiB — VEGF-R y pa3zi nporpecyBaHHsI aTepocKJie-
po3y 3aBASKM 3IaTHOCTI aKTUBYBAaTU Makpodaru a0
MPOAYKIIil Mpo3anajbHUX LIUTOKIHIB; LIEW PeLenTop €
MPUYUHOIO TAKUX MATOJIOTIH SIK TimepTeH3isi Ta HUPKO-
Ba UCGYHKIIS npu ekaamncii [21].

Tomy, xoua BBeaeHHs1 VEGF a6o HoBUX npenapa-
TiB, SIKi HOrO aKTUBYIOTh, MOX€E MOKPAIIUTH CTaH XBO-
pux Ha XXH Ta BniMBaTH Ha TaJbMYBaHHS ii Mporpe-
CyBaHHS, OyJae HeOOXimHUI peTebHUIA MOHITOPUHT y
Mali€eHTIB 3 1ia0ETOM, aTepPOCKJIEPO30M ab0 CeNCUCcoOM
[22].

Y xBopux Ha XXH V]I ct. VEGF He MaB mocto-
BipHUX KOPENSLIAHUX 3B’SI3KiB 3 MpO3anaJlbHUMU Me-
niatopamu imyHitery (TNF-a, IL-6, IL-8, MCP-1)
(p>0,05); icHye TeHAEHLis1 10 KOPEASILUiAHOIO 3B’ 13Ky
MiX piBHsAMM mpozanaibHux IL-8 (mpsmoro), MCP-
1 (3BopotHboro) Ta VEGF-R. B Ttoii xe uvac, y I'l-
MAlli€HTIB BUSBJICHO MPSIMUI 3B’SI30K MiX DPiBHAMU
IL-8 Ta VEGF i VEGF-R, a y 1] — 3BOpOTHiil Mix
MCP-1 ta VEGF-R. To6To, BusiBieHa TEHIEHLIS y
BCiX XBOPUX TOSICHIOETbCS NOCTOBIpHUMMU 3B’3KaMU
y nauieHTiB 3 I'/] a6o I1JI-Tepaniero. MoxHa BBaxa-
™, 10 npo3anaibHuii IL-8 y pasi Bukopuctanus ']
CTUMYJIIOE TIPOAYKIIiI0 CYAUHHOro (hakTopy pOCTy Ta
pELENnTopiB 0 HbOIO, TOMY BUCOKHUI PiBE€Hb LILOTO

XEMOKiHY BUCTYIA€ MPEAUKTOPOM MOJATBIIOI EHI0Te-
JliayibHO1 AMCGYHKIII1 Ta MOPYIIEHb CEPLEBO-CYIUHHOI
CUCTEMM, 1O MiATBEPIKYIOTh MyOiKalii 111010 BUCO-
koro piBHs1 cupoBaTkoBoro piBHsI VEGF-R gk He3a-
JIEXXHOTO (paKkTOpa pU3MKY CMEPTHOCTI Yy pa3i XpoHiu-
HOi HUPKOBOI HemocTaTHOCTI [16].

BaxnuBum pesynbraToM BuKopucTtaHHs Kaphi-
BiTY BBaXA€EMO HE€ TiJIbKM 3HUXEHHS PiBHIB Mpo3a-
nanbHux 1L-6 Ta 1L-8, ajne i1 4OCTOBipHE 3HUXEHHS Y
I'I-nauientiB VEGF i VEGF-R, micng kypcy teparnii
cepeliHi piBHi (haKTopy pOCTy CYIUH HE BiAPi3HSIUCH
Big Hopmu sk y T'H, Tak i I1[J-rpyn. Ile npuBeprae
0CcOoOJIMBY yBary, ToMy 110, 3a JAHWMU JOCJIiTHUKIB,
BUCOKMI piBeHb 1upKymowyoro VEGF-A acouiloe 3
pusukom mporpecyBanHs XXH [14, 17], i BruiuB Ha
aHTioreHHi (hakTopu Moxe OYyTU BaxkKJIMBUM TepareB-
TUYHUM HAMIPSIMKOM JJIS1 TAKUX XBOPUX.

BucnoBku:

Busasneno Bucoki piBHi VEGF i peuenrtopiB go
Hboro B KpoBi sk I'Jl-, tak i I1/] mauientiB (p=0,002
Ta 0,007) 3 MO3UTUBHUM KOPEISALIAHUM 3B SI3KOM MiX
Humu (p=0,010).

JlixyBanus I'Jl mauieHTiB 3 BUKopuctaHHsaM Kap-
HiBiTy JOCTOBipHO 3HMXY€E cupoBaTKoBi piBHi VEGF ta
peuenTopiB 10 HHOTO 3i 30epeXXeHHSIM KOpesiil Mix
cupoBaTtkoBuMHU piBHsIMU VEGF-R 3 IL-8 (p=0,01) Ta
VEGF (p=0,01). ¥V I1 xBopux micis teparnii KapHiBi-
ToM cepenHi piBHi VEGF He Bigpi3HsIucCh Big HOpMU i
MaJid NPSIMUIA KOPEJSLiMHUN 3B SI30K 3 pelienTopaMu
1o Hporo (p=0,03).

3umxeHHs noka3HukiB VEGF B kpoBi 3i 30epe-
KEHHSIM HOPMAaJIbHOTO OajlaHcy MiX UMM (haKTOpOM
pOCTY Ta pelenTopaMu 10 Hboro micas teparii KapHi-
BiToM y nauieHTiB 3 XXH V]I cT. BBaxkaeMo Mo3UTUB-
HUM BIUIMBOM ISl TaJlbMyBaHHS 3aIlaJIeHHSI Ta Ipo-
rpecyBaHHS €HAOTeNiaabHOI AUCOYHKIILII.

KonduikT inTepeciB. ABTopy 3asBJISIIOTH ITPO Biji-
CYTHICTh KOHQJIIKTY iHTEpECiB.

Indopmarnis npo BHECOK KOKHOTO YYACHUKA:

Bixmopia /lpiancoka: KoHLeMNLis Ta U3aiH iMYy-
HOJIOTIYHOTO [OCJIIXEHHsSI, CTaTUCTUYHUI aHali3
iMYHOJIOTIYHMX pe3yJbTaTiB, HAIIUCAHHS CTATTi;

Ipuna Jlyoap: xoHuenuist Ta Au3aitH 06CTEXKEHHS
XBOpMX, iHTEpIpeTallis Ta y3aralbHEHHS KIiHIYHUX
JTaHUX;

Ipuna Illughpic: BinGip i xypatis mamieHTiB, 36ip
Ta aHaJli3 KJIiHIYHUX i JabopaTOpHUX JaHUX, HAITMCAH-
HSl YaCTUHU CTaTTi;

Temsana Ilopowuna: nociigxeHHsI CHPOBATKOBHUX
piBHiB VEGF i dopMyBaHHS 623U iMyHOJIOTIYHUX Ja-
HUX;

Bixmopia Caeuenxo: mocimigxeHHSI CUPOBATKO-
BUX PiBHIB Ipo3anajJbHUX LIUTOKiHiB;

Taauna Kononosea: ananis nitepaTypHux Jxepes
moao cydyacHux gaHux npo VEGF ta HanucaHHsI yac-
TUHU BCTYTY.
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Abstract. Based on current literature data, the important potential role of calciprotein particles,
matrixvesicles, and extracellular matrix degradation in cardiovascular calcification mechanisms
in chronic kidney disease (CKD) can be confirmed. The involvement of advanced glycation
end products, insulin resistance, microRNAs, iron metabolism disorders, fluid overload, and
hemodialysis treatment in these processes is discussed. It was concluded that the above potential
mechanisms of ectopic calcification, which are being actively explored, are directly or indirectly
related to endothelial damage/dysfunction and metabolic disturbances in the nitric oxide system.
1t was concluded that further thorough scientific investigations and close collaboration between
clinical and experimental nephrologists are useful to optimize programs for the early detection
of cardiovascular calcification, develop new effective therapeutic strategies, and improve the
prognosis of CKD patients.
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O. Bb. Cycaa, O. B. Bymunceka, 1. I'. SIkyonmmna, JI. C. Jloroiina, K. €. Cumko, 1. P. Mucyna

IloTeHujiiHi MexaHi3Mu KapaioBacKyJIapHOI Kajabuu(ikamii y XBopux
Ha XPOHIYHY XBOPOOY HHPOK

TepHOMiIBCHKMIT HaLliIOHAIEHU MeTnuHUM yHiBepcuTeT iMeHi 1. 5. [opbaueBchkoro
MO3 Ykpainu, TepHorrinb, YKkpaiHa

Pe3tome. Vzaeanvnenns oanux aimepamypu 003604510Mb Ha Cb020OHI CMEEPONCYEAMU NPO BANCAUEY NOMEHYIUHY
POAb YHACMUHOK KAAbUIUNPOMEIHy, 6e3UKy1 MampuKcy ma oeepadayii no3aKkAimuHHO20 MAMpUKcy 8 MexaHiamax Kapoi-
08ACKYAAPHOI Kaavyugikayii npu xpoHiuniit xeopoobi nupok (XXH). Huckymyembocs 3aayuenns 00 yux npouecie KiHuesux
npodykmie enikyeawnHs, iHcysinopezucmenmuocmi, mikpoPHK, nopyuwenns memaboaizmy 3aaiza, nepeeanmasicesHs pi-
duHoto ma eemodianiznoeo aikyeants. Iliokpecieno, wio 3a3Ha4ueHi NOMeHyiiHi MexaHiamu eKxmoniyHoi Karvyupikayii,
AKI GKMUBHO 00CAIONCYIOMb, NPAMO YU ONOCEPEOK0BAHO NO8 A3AHI 3 YUIKOOICEHHAM/OUuc@yHKyico eHdomeniro, po3aa-
damu memaoonaizmy 6 cucmemi okcudy azomy. 3pobaeHo 8UCHOBOK NPO OOUIAbHICMb NPOBEOEHHS NOOAAbULUX TDYHMOBHUX
HayKosux docaioxicerb, micHoi cnienpayi gaxieyie KaiHiuHOI ma excnepumenmanbHoi Heghponoeii 3 Memoro onmumizayii
npoepam parHwvoi diaeHocmuKu Kapoio8ackyaapHoi Kkarbyugixauyii, 6npoeadiceHHs HOBUX eeKmUBHUX MePanesmu4HUX

cmpameeiil ma noKpauierHs npoeHosy y xeopux Ha XXH.

KmouoBi ciioBa: xponiuna xeopoba Hupok, kapoiogackyaapra Kasbyu@iKayis, YyacmuHKU Kaibyilinpomeiny, ée-
BUKYAU MampuKcy, eemodiania, eHoomeniaibHa OucQyHKyis.

Introduction. It has been established that car-
diovascular calcification is a critical complication of
chronic kidney disease (CKD), an independent pre-
dictor of general and cardiovascular mortality, and a
component of mineral and bone disorder syndrome
(CKD-MBD). According to modern ideas, in patients
with CKD, the implementation of both traditional and
non-traditional risk factors, associated with a kidney
function decline and dialysis treatment, initiates the
processes of cardiovascular calcification, mainly by ac-
tive mechanisms [1-3]. Many other interesting ways of
formation and progression of cardiovascular calcifica-
tion in CKD are currently widely discussed in scientific
circles, and this review is devoted to their coverage and
analysis.

Calciprotein particles and matrix vesicles. The sci-
entific studies of recent years convincingly show that, in
addition to the traditional mechanisms associated with
endothelial damage/dysfunction and the osteoblastic
transformation of vascular smooth muscle cells, passive
calcification are closely associated with the interaction
of calciprotein particles and matrix vesicles, can play an
important role in the processes of cardiovascular calci-
fication in CKD [1].

Oleksandr Susla
oleksandrsusla@ukr.net

Protein-binding uremic toxins and hyperphospha-
temia initiate the processes of calcification of the me-
dial layer of arteries by active mechanisms, moreover,
these compounds reduce the mineralization of osteo-
blasts and inhibit the release of extraosseous deposits of
calcium and phosphate crystals [1-4]. Several local and
systemic calcification inhibitors, including the Klotho
secretory protein, matrix Gla protein (MGP), osteo-
pontin, osteoprotegerin, fetuin-A, vitamin K, pyro-
phosphate and magnesium counteract the formation of
vascular calcification [5-7]. The calciprotein particles,
specifically, the calciprotein monomer and low-den-
sity lipoprotein particle, are a solid phase of calcium-
phosphate compounds [8]. Interacting with fetuin-A
and MGP, the calciprotein particles acquire, as a rule,
a spherical shape [9]. Such calciprotein particles (pri-
mary forms) can be purified by the liver through the
scavenger receptor A, which is expressed in its endo-
thelial cells [8]. In the case of unregulated or insuffi-
cient fetuin-A or MGP levels, the primary forms of cal-
ciprotein particles are converted into secondary forms
(crystallization nuclei) of the calciprotein particles that
are not excreted by the liver. The primary calciprotein
particles have a rounded shape with a diameter of 60-75
nm, and consist mainly of amorphous calcium phos-
phate, which is represented as a colloid. The secondary
calciprotein particles include calcium hydroxyapatite,
which is formed due to the crystallization of calcium
phosphate, resides in the nucleus, and has a diameter
of 120-150 nm. It is believed [1] that the cystate-like
domain DI of fetuin-A promotes binding to the cal-
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cium phosphate, preventing its growth, aggregation
and precipitation. Compared to the primary forms of
the calciprotein particles, the secondary forms have a
lower content of fetuin-A, a lower surface charge, and
a higher content of the apolipoproteins. Therefore, a
significant number of the secondary calciprotein par-
ticles directly damages the endothelium, deepens the
vascular calcification by attracting (activation of Toll-
like type 4 receptors) the inflammatory cells, in particu-
lar the macrophages, induces the oxidative stress (OS)
and modulates the activity of tumor necrosis factor-

(TNF-a) [10]. Accumulated secondary calciprotein
particles are deposited in the extracellular matrix and
enhance ectopic calcification. It has been shown that
an insufficient level of the serum calcification inhibi-
tors is a predictor of vascular calcification [11]. Yamada
et al. [12] have determined that the dietary restriction
in CKD promotes insufficient formation of the calcifi-
cation inhibitors, which correlates with the more pro-
nounced vascular calcification. In addition, Chen et
al. [11] have proved that the transformation of primary
forms of the calciprotein particles into the secondary
forms is accelerated in patients with CKD, and this
transformation is probably related to the calcification
of arterial media. A post-hoc analysis of a large-scale
EVOLVE study [13] has shown that a shorter conver-
sion time of the calciprotein particles is a predictor of
mortality in CKD patients, who were taking calcimi-
metics. Moreover, the clinical consequences of vascular
calcification in CKD reliably depend on the variability
of primary and secondary forms of calciprotein particles
[14]. In patients, who were treated with haemodialysis
(HD) and who stopped taking calcimimetics for more
than 12 months, had increased concentrations of in-
tact parathyroid hormone (PTH) and crystalline cal-
ciprotein particles in serum [14]. In these individuals,
the annual mortality rate was 19%. It should be noted,
that quantitative change of calciprotein particles is as-
sociated with vascular calcification in patients with
CKD [1]. Based on the above-indicated information,
the transformation of calciprotein particles may play a
critical role in the mechanisms of vascular calcification
in CKD, so further research, according to Hou et al.
[1], should be concerned with the study of the effects of
modulation of their primary forms.

Matrix vesicles must be actively involved in the
processes of vascular calcification in CKD, which is
gradually released after the deposition of secondary
calciprotein particles in the extracellular matrix [15].
Matrix vesicles are a subset of extracellular vesicles
enclosed in a double membrane and consist of
phosphatidylserine and annexin [1, 15]. Various cells
release vesicles into the extracellular environment to
inhibit cellular apoptosis [16]. Vascular hematopoietic
cells, such as endothelial progenitor cells, monocytes,
platelets and red blood cells, release extracellular
vesicles. These extracellular vesicles interact with
endothelial cells and induce endothelial dysfunction
(ED) through the activation of free-radical processes,

the accumulation of intercellular adhesion molecules,
in particular ICAM-1 and other chemokines [1]. In
the medial layer of the arteries, excess phosphates
enter the smooth muscle cells by endocytosis, and the
calcium, which is released with lysosomes, activates
osteogenic expression and secretes matrix vesicles to
the extracellular environment [1]. In patients with
CKD, hyperphosphatemia and extraosseous calcium
penetrate the vascular smooth muscle cells, later induce
the intracellular OS and endothelial reticular stress [17].
The OS increases the release of calcium and phosphate
into the extracellular space through the matrix vesicles.
It is known that in CKD, matrix vesicles contain less
fetuin-A and Gla-rich proteins (GRP) and these vesicles
are closely associated with a high degree of extraosseous
mineralization [1]. In addition, it has been investigated
that the extracellular vesicles in the serum of patients
with CKD are prone to vascular calcification, since
they carry a higher percentage of the markers associated
with the calcification, in particular, the GRP [18].
Since hyperphosphatemia and unregulated calcium
deposition directly activate vascular calcification,
it is necessary to determine the character of further
interventions aimed at the interaction of calciprotein
particles and matrix vesicles, in order to prevent ectopic
calcification in CKD conditions.

Degradation of extracellular matrix. 1t is believed
[5, 19] that the degradation of the extracellular matrix,
its rigidity, the connection of the extracellular matrix
with competent cells, affect the cellular response in
the process of vascular calcification. Data are provided
[20] that lysosomal proteases — catepsins — are actively
involved in the degradation of the extracellular matrix,
play a crucial role in various conditions that include
such large biological systems as autoimmune diseases,
heart recovery, cardiomyopathy, heart valve disease
and atherosclerosis. Inhibition of cathepsin S can be
an important tool to reduce cardiovascular risk, reduce
inflammation activity and the formation of cardiovascular
calcification in patients with CKD [20]. Moreover,
the extracellular matrix can determine the signaling,
mediator, and regulatory mechanisms of phenotypic cell
transformationin CKD [19]. Increasing the stiffness ofthe
extracellular matrix promotes osteogenic differentiation
of mesenchymal stem cells, with the cytoskeleton playing
an integrating role in this process [19]. The interaction
of extracellular vesicles with abnormal collagen leads
to the appearance of microcalcifications in the cover
of the atherosclerotic plaque [15]. The matrix vesicles,
just as the calcified extracellular vesicles, become the
nucleus of calcification in the extracellular space of the
tissues of the cardiovascular system [15]. Typically, the
collagen degradation contributes to the accumulation of
calcified extracellular vesicles in damaged cells [5, 15,
16]. Research on the synergistic effect of extracellular
vesicles and matrix vesicles on the mechanisms of
vascular calcification and bone mineralization is in an
active phase [1], their solution will obviously be able to
form the basis for the development of new therapeutic
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strategies within the framework of the CKD-MBD. It
is also interesting the matrix vesicles, regardless of their
origin, reach the vessel matrix as circulating nuclear
complexes and the formation of hydroxyapatite crystals
in these vesicles is clearly associated with the balance of
procalcifying factors and inhibitory agents [16].

Advanced glycation end product accumulation
and insulin resistance. Of considerable interest today
is the study of the pathogenetic role of advanced
glycation end products (AGEs) and insulin resistance
(IR) in the mechanisms of cardiovascular calcification
in CKD [21-25]. The metabolic factors, primarily
hyperglycaemia, are assigned a leading (inducing)
role in the development of chronic micro- and
macrovascular lesions [26] with further deepening of
ED and progression of cardiovascular complications.
Enhanced production of reactive oxygen species (ROS)
by competent cells [27] in violation of carbohydrate
metabolism is considered the main stage in the
formation of cardiovascular diseases. According to the
Brownlee theory [28], hyperglycaemia triggers a whole
cascade of biochemical transformations that lead to
damage in the vascular wall — the polyol pathway of
glucose transformation into sorbitol and protein kinase
C is activated, AGEs are formed, and free radical
processes are intensified. Since glucose metabolism by
a polyol mechanism occurs mainly in those organs and
tissues that do not require the presence of insulin to
move glucose into cells (nerve endings, retinal vessels,
periocytes, renal interstitium cells and, importantly, the
vascular endothelium), sorbitol accumulates in them
due to this, which is an osmotically active substance
[29]. This, in turn, causes the insufficient formation of
antioxidants glutathione and tocopherol, preventing the
generation of nitric oxide (NO) (due to the depletion
of NADPH coenzyme). In diabetes mellitus (DM),
activation of protein kinase C increases the permeability
of the vascular wall, accelerates the processes of fibrosis
and sclerosis of tissues, activates lipid peroxidation,
and disrupts intraorgan hemodynamics. The excess
formation of AGEs in long-term hyperglycaemia
changes the structure and metabolism of the main
proteins of the body (collagen, myelin, etc.). Scientists
emphasize [27] that, the accumulation of glycated
collagen in the myocardium can contribute to its
increased stiffness. It is important, that AGEs are quite
stable molecules, that accumulate in tissues and vessel
walls[29]. The glycation of collagen canlead tostructural
deficiencies, consisting in deterioration of collagen
cross-linking, increased matrix and tissue stiffness,
inhibition of matrix transformations, disruption of cell-
matrix interaction, as well as reduction of collagen fibril
slip [30]. In addition to the structural changes, glycated
proteins can be ligands for the multiligand receptor to
AGEs (RAGE) [3, 25].

The spectrum of pathological effects of AGEs
is broad: 1) by binding to the proteins of the basal
membrane of blood vessels, they change its configuration
and increase the permeability to proteins and other

components of plasma; 2) reduce the activity of the
metabolism enzymes of the basal membrane of blood
vessels, which leads to its thickening; 3) interacting
with the receptors of macrophages and endothelium of
blood vessels AGEs, increase the synthesis of cytokines
(TNF-a, interleukin-1 (IL-1), growth factors), which,
in turn, activate the processes of cell proliferation/
hyperplasia (fibroblasts, smooth muscle, endothelial,
etc.); 4) activate platelet aggregation [3, 22, 31]. In
addition, AGEs affect lipid metabolism by promoting
the oxidation of low-density lipoprotein cholesterol
(LDL cholesterol) and other atherogenic lipoproteins.
It is proved [29] that in patients with DM, AGEs are
involved in the development of arterial hypertension,
and its manifestation, violates the adequate sensitivity
of the vessel wall to the influence of vasodilator
substances, in particular NO. The formation of AGEs
is irreversible, which explains the progression of
micro- and macrovascular complications, even under
conditions of sufficient compensation for carbohydrate
metabolism [31].

AGEs, as generally recognized uremic toxins, are
actively involved in the development of dysfunction
of vascular smooth muscle cells, transforming their
contractile phenotype to a secretory one [3]. The
accumulation of AGEs is an integral mechanism of
abnormal proliferation, migration, aging, apoptosis and
calcification of smooth muscle cellsin CKD [3]. Indeed,
the interaction between AGEs and RAGE induces in
vitro proliferation of rat vascular smooth muscle cells,
as a function of time and dosage, by increasing the ROS
production [32], followed by activation of the kappa
B (NF-xf) nuclear transcription factor system and
the MAPK protein kinase pathway [3]. In addition,
vascular smooth muscle cell proliferation is inhibited
in homozygous RAGE-null mice compared to the
wild-type animals [33]. In mice of the C57BL/6 line,
the blockade of ligand binding to RAGE (through the
introduction of soluble RAGE) is accompanied by a
decrease in the proliferation of vascular smooth muscle
cells [33]. Interestingly, the circulating levels of soluble
RAGE in CKD are reduced in patients with aortic
valve calcifying stenosis and vascular calcification
[25]. In obese rats on the DM model, blocking the
RAGE/ligand interaction inhibited the proliferation
of vascular smooth muscle cells and the formation of
neointima after arterial balloon injury [3]. In mice,
ApoE-/- RAGE activation is closely related to aortic
calcification in diabetes [34]. In this way, the AGE-
RAGE axis can affect smooth muscle cell proliferation
in vascular uraemia. Activation of RAGE with AGEs
causes migration of smooth muscle vascular cells of
rats, humans, and rabbits [3] and is associated with
high expression of matrix metalloproteins-2 and -9. In
addition, the induction of endoplasmic reticulum stress
through RAGE activation plays a key role in vascular
smooth muscle cell apoptosis [35].

Recently, Belmokhtar et al. [25] have shown that
enhanced rage signaling is a key (modulation of the
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sodium-phosphate cotransporter PiT-1) mechanism
for arterial media calcification in experimental animals
in CKD. RAGE activation inhibits gene expression of
smooth muscle cells by inhibiting the transactivating
function of myocardin and is accompanied by the
osteogenic differentiation of smooth muscle elements
of the vascular wall [36]. In addition, in vitro results
indicate that the induction of NADPH-oxidase by AGEs
is involved in RAGE-dependent vascular calcification
[3]. In experiments on mice, ApoE-/- RAGE-induced
NADP-H-oxidase contributed to the progression of
atherosclerosis, intima calcification and the artery
media [3]. In rats with DM, AGEs inhibitors prevented
the development of vascular calcification [37].
Moreover, under these conditions, the acceleration of
diabetes-associated vascular calcification processes was
also prevented by antioxidants. The use of high cut-off-
dialysis membranes, characterized by high clearance
of removal of inflammatory mediators and AGEs is
important and it can reduce dysfunction of vascular
smooth muscle cells, and thus, slow the progression of
vascular remodeling in HD patients [21, 38].

The following factors are important in the
mechanisms of IR formation in CKD: 1) anemia;
2) PTH; 3) 1.25 (OH)2 D3 (calcitriol); 4) protein-
or ketoacid analogues; 5) guanidine substrates; 6)
exercise; 7) acidemia; 8) dyslipidemia; 9) chronic
inflammation (adipocytokine, adiponectin); 10) renin-
angiotensin-aldosterone system (RAAS); 11) fibroblast
growth factor-23 (FGF-23); 12) ghrelin; 13) uremic
toxins [23]. IR occurs in the early stages of CKD, it is
observed in 90% of patients with type 2 DM [31]. The
degradation of insulin receptor substrate 1 (IRS-1) —
substrate-1 to the insulin receptor has been proven to be
a key molecular mechanism of IR in CKD [39]. High
levels of insulin in the blood promotes the proliferation
of vascular smooth muscle cells, increases the activity
of the sympathetic nervous system, activates the RAAS,
increases the sodium retention in the renal tubules [23,
39]. IR is a trigger for the disorders of carbohydrate
(induction of hyperglycaemia) and lipid (increase in
the content of triacylglycerols (TG), LDL cholesterol,
decrease in high-density lipoprotein cholesterol)
metabolism, hemodynamic disorders, hemostasis
disorders, development of hyperglycaemia [29, 40].

The formation of insulin sensitivity disorders
precedes (15 years or more) the development of type
2 DM, so it can be a predictor of this disease [23,
29]. In the experimental research [41], a defect in the
insulin-stimulated glucose intake was demonstrated
due to a decrease in the translocation of glucose
transporters, in particular the GIluT-4, which is
responsible for the insulin-stimulated glucose uptake by
the muscles, including cardiomyocytes. This condition
is accompanied by ATP deficiency, and hypoxia of
tissues, which arise because the necessary amount of
glucose is unable to be transported in the mitochondria
due to a defect in its transporters. It is believed [29]
that one of the triggering mechanisms of the IR is the

increased expression of TNF-a, which reduces the
activity of insulin receptor tyrosine kinase and tyrosine
phosphorylation of IRS-1; under these conditions,
GluT-4 remains intact. In addition, in the development
of IR syndrome, a reduced number of the receptors
to insulin is also important, due to the direct activity
of TNF-a at the level of fat and muscle tissues [39].
There are hypotheses about the genetic predisposition
to IR [31], about the involvement of mediators such
as leptin, adiponectin, resistin, free fatty acids and TG
in the formation of insulin sensitivity disorders [23,
29, 31, 41]. The important thing is that IR indirectly
inhibits the production and/or bioavailability of NO,
and contributes to the impaired endothelial function
and activation of vasoconstrictor agents [23].

The notion of mechanisms for the development
of ED in the context of the IR still remains debatable.
Some researchers indicate that ED is a consequence
of the influence of factors characterizing IR, namely:
hyperglycaemia, hyperinsulinemia,  dyslipidemia,
arterial hypertension [42], others prove that endothelial
damage/dysfunction is the cause of insulin sensitivity
disorders [31]. There is also a suggestion that ED
and IR are closely associated conditions, in which
there is a decrease in insulin-mediated endothelial-
dependent vasodilation [40, 42]. ED is considered an
integrated IR syndrome, contributes to its deepening,
increased vascular reactivity and leads to cardiovascular
complications [43].

It is noted, that in the presence of type 2
DM, hyperglycaemia and AGEs accumulation are
highlighted as the major factors causing the endothelial
damage/dysfunction [22, 23, 40]. The OS caused
by excessive production or insufficient utilization of
ROS [26], as a result of prolonged hyperglycaemia, in
addition to oxidative modification of lipids, proteins
and nucleic acids, induces an impaired expression of
endothelial NO synthase (eNOS), thus reducing the
production and bioavailability of NO [23, 40, 44]. The
accumulation of AGEs causes disruption of the barrier
function of the vascular wall, increases the expression
of adhesive molecules, stimulates the formation of
ROS, an inducible NO synthase that blocks eNOS
and reduces the bioavailability of NO, leading to the
deepening of ED [22, 29]. AGEs can directly inhibit
antioxidant enzymes [27], which enhances free-radical
processes. By interacting with appropriate monocyte
and macrophage receptors, AGEs induce the expression
of pro-inflammatory cytokines by these cells, which are
important factors in the activation of the inflammation
processes and the development of atherosclerotic
damage [3, 25].

It is important that TNF-a activates transcriptional
pathways, enhancing the OS and inflammation, reduces
the level of GluT-4 proteins — insulin-regulated glucose
transporters, which are mainly found in adipocytes,
skeletal muscle and myocardium [41], which ultimately
contributes to the occurrence of IR and ED. In addition,
TNF-a is a chemoattractant of macrophages and
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Langerhans cells, a stimulant of angiogenesis, a potential
activator of monocytes, adhesion molecules, enhances
phagocytosis, the production of ROS, stimulates
the production of proteins of the acute phase of
inflammation [24]. The pro-inflammatory mediators, in
particular TNF-a, promote cell degeneration, damage
the endothelium, initiate inflammatory processes in the
walls of arterial vessels and their calcification [5, 6, 20,
22, 24, 45-47]. It has been proven, that the multipotent
cytokine TNF-a in CKD patients, affecting the
endothelium, enhances the expression of cell adhesion
molecules on it, significantly reduces the formation of
basal NO and induces apoptosis and differentiation of
endothelial cells [3, 24, 40, 48].

It is worth noting that the uremic toxins, in
particular asymmetric dimethylarginine, in patients
with CKD stage 5D, are significantly associated with
the diabetic nephropathy and cardiovascular diseases
[3, 29, 49], and can adversely affect the reduction in the
number and dysfunction of endothelial progenitor cells,
induce endothelial cell aging, promote neoangiogenesis
and vascular calcification [3, 4, 6, 24, 40, 50]. Under
the influence of provoking factors, microvascular
inflammation of the endotheliocytes occurs, and
the bioavailability of NO decreases, including in
cardiomyocytes, which leads to their hypertrophy, the
development of interstitial fibrosis [22, 29].

Disorders of iron metabolism. In recent years,
the problem of the relationship between impaired iron
metabolism and cardiovascular calcification in CKD
has been widely discussed in scientific circles. Neven
et al. [51] believe that iron plays an important role in
numerous cellular processes and the mechanisms of
ectopic calcification in chronic renal dysfunction. It
has been shown that in patients with non-dialysis stage
CKD, the regulatory protein hepsidin correlates closely
with such markers of bone and mineral metabolism
as intact PTH, phosphate and 25 (OH) D (calcidiol)
[52]. In non-dialysis patients, 16 weeks of iron citrate
administration, in addition to improving the iron
balance in the body, led to a likely decrease in the serum
content of phosphate and FGF-23 [53]. In another
study [54], the use of iron oxyhydroxide complex as
a new non-calcium-containing phosphate binder in
patients with CKD stage 5D who received chronic HD,
contributed to the effective reduction of phosphate
content, an increase in Klotho morphogenetic protein
concentrations and a decrease in C-reactive protein
concentration. It is important that the administration
of iron oxyhydroxide improves (by increasing T,,) serum
calcification propensity and reduces the incidence of
cardiovascular complications in HD patients [55]. The
efficacy and safety of iron-based phosphate binding
agents in CKD-MBD has also been demonstrated in
other clinical interventions [56, 57]. It has recently
been found that iron citrate, affecting inflammatory
mechanisms, growth factors and adhesive molecules,
prevents the development of myocardial fibrosis and
cardiac hypertrophy in rats with CKD [58].

The direct effects of iron on the cardiovascular
calcification processes have been demonstrated in
vitro [59, 60] and in vivo [61, 62]. It was found that the
increased expression and ferritin heavy chain ferritin
pheroxidase activity prevents vascular calcification by
inhibiting the osteoblast transformation of vascular
smooth muscle cells [60]. In addition, the inhibition
of vascular calcification of iron is also due to the
prevention of apoptosis and increased autophagy
[63]. These data indicate that the iron has a protective
effect on calcium deposition in the vascular wall
under phosphate excess. Moreover, in conditions
of phosphate-induced vascular calcification, the
phosphate binders containing iron completely prevent
its progression [59]. It is experimentally proven [61]
that excess iron prevents the activation of PiT-1 and
the development of vascular calcification in CKD.

Studies by Ciceri et al. [59] have shown that iron
citrate is able to influence the modification of the
muscle component of the extracellular matrix, as an
important mechanism of arterial stiffness and vascular
calcification under conditions of CKD. Therapeutic
doses of iron, in addition to blocking the formation
of the osteochondrogenic phenotype of vascular
smooth muscle cells and the additional deposition of
acidic glycoproteins, can protect the aortic wall from
the progression of fibrosis, restructuring of fibrils,
blocking the intensive thickening of collagen fibrils
caused by hyperphosphatemia. Interestingly, iron can
also help improve the elastic structure of blood vessels
by protecting the aortic wall from the progression of
elastolysis, thus preventing it [2].

On the other hand, excess free iron, which is toxic,
can lead to the generation of ROS, the development
of OS, inflammation, ED, ectopic calcification
and cardiovascular disease [51, 62]. Iron impairs
osteoblastic differentiation and cell mineralization. The
use of L-histidine, in addition to its active participation
in haematopoiesis, is promising in terms of weakening
free radical processes in the treatment of anemia in
CKD [62].

microRNAs. Today, there is more and more
scientific data [64-68] on the important role of
microRNAs in the mechanisms of cardiovascular
calcification in CKD. The results of these
experimental and clinical studies have shown that
microRNAs are a factor in the regulation of vascular
calcification, an active participant in the processes of
inflammation, ED, arterial stiffness and remodeling.
In vitro studies indicate [65, 69] that microRNAs
are critical for endothelial cell gene expression and
function; microRNAs are found in atherosclerosis,
cardiac hypertrophy, hypertension, coronary artery
disease, DM, and inflammatory disecases. MicroRNAs
control the endothelial cell senescence, angiogenesis,
and vascular inflammation [69], and therefore can
be targeted for therapeutic interventions on the
endothelial functional activity, inflammation, and
vascular remodelling.
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Hemodialysis treatment. An important compo-
nent of accelerating the processes of athero- and ar-
teriosclerotic damage, cardiovascular calcification
is considered to be the possible interventional effect
of various methods of renal replacement therapy, in
particular HD, on the mechanisms of inflammation,
0S, endothelial damage/dysfunction [21, 38, 70-73].
Shifts in acid-base homeostasis and water-electrolyte
disturbances associated with HD treatment may induce
cardiovascular calcification in patients with CKD stage
5D. Seras et al. [74] note that the competitive combina-
tion of calcium load, progressive alkalinisation of blood
during the HD session, hyperphosphatemia in combi-
nation with hypomagnesemia is a “perfect storm” for
the formation of vascular calcification in HD patients.
The advantages in removing uremic toxins of expanded
HD,, using dialysis membranes with middle cut-off and
high cut-off points over high-flow, low-flow HD or he-
modiafiltration, were presented [21, 38, 75, 76]. In ad-
dition, it has recently been established that high cut-off
HD reduces the serum procalcifying activity in patients
treated with HD [77].

Fluid overload. Interesting and promising are the
studies on the association of hydration status with the

Calciprotein . .
particles

Degradation of

cardiovascular calcification, general and cardiovascular
mortality in patients with non-dialysis and dialysis-
dependent stages of CKD [78-83]. Specifically, Park
et al. [81] noted that the excess extracellular fluid was
likely and independently associated with coronary
calcification in the dialysis patients. In a study by
Mitsides et al. [82] it has been determined that the
extracellular hyperhydration in HD patients is clearly
associated with low-energy inflammation and ED
markers, with elevated levels of cell adhesion molecules
VCAM-1, IL-6, thrombomodulin, and reduced serum
leptin levels reported in the group of individuals with
extracellular fluid expansion. Moreover, in 2021, it had
been proven, that vascular endothelial growth factor D
is a new biomarker of fluid overload in dialysis patients
and is characterized by the unique diagnostic and
prognostic capabilities [83]. It is believed that adequate
control of the body’s water sectors in the conditions of
the CKD stage 5D can be one of the tools for a favorable
prognosis in this category of patients.

Figure 1 provides a schematic view of the potential
impact of new pathogenctic mechanisms on the
processes of cardiovascular calcification in patients
with CKD.

CKD-MBD-
related factors

Inflammation

Oxidative stress

extracellular matrix

U

Endothelial
damage/
dysfunction

CARDIOVASCULAR CALCIFICATION

111
11
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Oxidative stress

Endothelial damage/dysfunction

Fig 1. The potential mechanisms of cardiovascular calcification in CKD.

Notes:

AGEs — advanced glycation end products, IR — insulin resistance, HD — hemodialysis, FO — fluid overload.
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Conclusions. Thus, the scientific data presented
in this article demonstrate once again the extreme
complexity, multifaceted nature, and multifactoriality
of the processes of cardiovascular calcification in
CKD, with most of the pathogenetic and triggering
mechanisms of this phenomenon currently under
active investigation being directly or indirectly related
to endothelial damage/dysfunction and metabolic
disturbances in the system NO. The potential
pathogenetic role of the interaction of calciprotein
particles with matrix vesicles, extracellular matrix
degradation, accumulation of AGEs, IR, microRNAs,
HD treatment, hyperhydration in the mechanisms of
development and progression of ectopic calcification
in patients with CKD requires further scientific
investigation, close collaboration between experts
in experimental and clinical nephrology, which will
ultimately allow the development of programs for
early detection of this damage to the cardiovascular
system, the development and implementation of new
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Abstract. Peritoneal dialysis (PD) leads to structural and functional changes in the
peritoneal membrane, the endpoint of which is peritoneal fibrosis. Peritoneal fibrosis
is diagnosed in 50% and 80% of PD patients within 1 and 2 years of treatment
initiation, respectively. A key role in the development of peritoneal fibrosis is played
by mesothelial-mesenchymal transformation, a complex biological process of transition
from mesothelium to mesenchyme. This review summarizes the current knowledge on the
changes in peritoneal function and morphology, the molecular mechanisms of peritoneal
fibrosis development, and its clinical consequences during PD. Special attention is given
to established and potential risk factors for peritoneal fibrosis, and existing prevention
strategies are considered.
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H. Crenanosa, JI. Cuicap, O. Bypaeiina

IlepuroHeanbHuii aiaji3 Ta nepuToHea bHUi (hiOPo3: MoIEKy/IapHi MeXaHi3MH,
(akTopu pU3MKY Ta nepCneKTUBA NMPOPiIaAKTUKH

HepxaBHa yctaHoBa «IHcTUTYT Hedposorii HamionansHoi akanemii MemMuHUX HayK YKpainu», KuiB, Ykpaina

Pestome. Jixysanns memodom nepumoneanvrozo oianizy (I1]) euxauxae cmpykmyphi ma yHKUIOHAAbHI 3MIHU
nepumoHeanvHoi MemMOpanu, Kinuesor mo4Kow AKux € nepumoneanvruuil Qiopos. Ilepumoneanvruti iopos diacnocmy-
emveay 50% i 80% I/l nauicumie npomseom 00H020 ma 080X PoKie AIKY8aHHs, 6i0noeiono. Kiouogy poab 6 indykuyii
nepumoHeanvHoeo Qibpo3y eidiepac mMe30menianbHO-Me3eHXIMANbHA MPaHcopmayis, aKa 1641€ cobow cKAadHuil 6io-
JN02IMHULL npoyec nepexody mMe30menito 8 Me3eHXiM. Y ybomy 0ea50i nidcymo8aHo cy4acHi 3HAHHs w000 3MiH QYHKYIT ma
Mopghonoeii nepumoneymy, MOAEKYAAPHI MEXAHIZMU PO3BUMKY NepUMOHEeaNbH020 (ibpo3y ma iloeo KAiHiYHI HACAIOKU 3
yacom aikysanus I1]. Ocobauea ysaea npudinsemovcs 006e0eHUM Ma MONCAUBUM PAKMOPAM PUSUKY NEPUNOHEANbHO20
ibpo3y, poseasdaromoscs HASIBHI Ma nepcneKmMueHi cmpameeii npoiraKkmuxu.

KnouoBi cioBa: nepumoneanvuuii dianis, nepumorneasvha memopana, @iopos, yumokinu, gaxmopu pocmy,
gaxkmopu pusuky, entokosa, Hedocmamuicms yasmpaginempauyii, npogirakmuxa.

INepuroneanbHuii nianis (I10) € ogHi€0 3 MOgATb-
HoCTel HUpKOBOi 3amicHoi Tepamii (H3T), ska mia-
TPUMYE XUTTA MpU6In3Ho 10-15% maitieHTiB 3 TepMi-
HaJbHOIO CTaJi€l0 XpOHiYHOI XBopoOu HUPOK (XXH) B
ycoomy cBiti [1—3]. JlikyBanus metomoMm I1J1 3acHo-
BaHO Ha MpUHIMNax Audy3ii, biTbTpalii Ta KOHBEKIIi1
HU3BKO- i cepelHbO-MOJIEKYISIPHUX CYOCTaHILiii, a Ta-
KOX PiAVHM 3 KPOBIi 10 Aiajli3ylI0u0ro po3uuHY, A€ pOoJb
HAIiBIPOHUKHOI MEMOpaHW BUKOHYE NEPUTOHEYM
[4]. [TepuToHeanpbHa MeMOpaHa BKpUBAE yci iHTpaald-
JIOMiHaJIbHI OpraHu, AiadparMy, a TAKOX Mapi€eTaIbHY
CTiHKY OUepeBMHMU; a il 3HaUHA aHATOMiYHa MOBEPXHS
(6musbko 1 M?) Ta UIiIbHA BacKyJSIpU3Allisi CIIPUSIE
aJeKBAaTHOMY TpPAHCIIEPUTOHEATbHOMY TPAaHCIOPTY
pedoBUHU Ta Boau [4, 5]. [1poTe, Take BUKOPUCTAHHS

® |

MepUTOHEYMY € He(i3i0JOTIUHUM i YaCTO MPU3BOIAUTH
10 PO3BUTKY 3alajeHHs, aHTioreHe3y Ta (idpo3sy, 110
KJIIHIYHO MPOSBISETHCSA (HDYHKIIIOHAIBHOIO HEAOCTAT-
HiCTIO MeMOpaHU i, BiIMOBiAHO, 3HMXXEHHIO BUXXMBA-
HocTi texniku I]1 [3, 5, 6].

Ticronoriynuii naTepH 3MiH mepuToHEYMY 3 4Ya-
com gikyBaHHs MetoaoM IIJI. 3a cBoelo CTpyKTypolo
TMEPUTOHEYM CKJIAJAETHCS 3 MOBEPXHEBOTO MOHOILIAPY
Me30TeliaIbHUX KIIITUH, TPUETHAHOTO N0 Oa3aibHOIL
MeMOpaHHu, MiJl SKOI0 po3TallloBaHa cyOMe30TenialbHa
KOMIAaKTHAa 30HA, IO MiCTUTh MO3aKJIiTUHHUI reje-
noniOHU Matpukc, piopobdsacTu, TydyHi KITUHU Ta
KojareH. TpeTili, CYnIUHHUN 1Iap, CKJIAJA€EThCS 3 Me-
pexXi KaIiispiB, pO3TAlIOBAHOI Y XKUPOBiWA CHOJIYUHIN
TKaHuHi (puc. la) [3, 4, 7].

] YepeBHa NOPOXKHMHA

Me3soTtenianbHuii Wap

Cy6me3oTenianbHa
KOMMAKTHa 30Ha

YXupoea cnony4yHa
TKaHWHa 3 Mmepexero

CYAVH

Puc. 1. CxemaTnuHa peripe3eHTallist 3MiH TIEPUTOHEYMY TIiI yac
sikyBaHHs MetonoM I1/1: (A) mo iniuiauii IT1, (B) 3 yacoM TpuBanoro
JIikyBaHHSI. Me3oTesiaibHUii MOHOIIAP 3a3HA€E MOUIKOKEHHS 3 eIliTe-
JliaJIbHO-ME3eHXIMaTbHOO TPaHC(HOPMALIi€I0 ME30Te TiaIbHUX KITITHH

Crenanosa Harana MuxaittiBua
nmstep@ukr.net

1o MiodiopobacrononioHoro Bursiay. CyoMe3oTeniaabHa KOMITAKTHA

30Ha MOTOBILYETHCS 3i 30UIbILIEHHSIM BiIKJIaJIeHHSI MO3aKJIITUHHOIO Ma-

TpUKCY. Y XKUPOBIli CIIOTYyYHilt TKAaHMHI po3TallloBaHa CyIMHHA Mepexa,
sIKa MiIJa€eThCsI HEOBACKYJ/ISIpU3allii Ta MigABUILIEHI BacKy/I0Marii,

1[0 XapaKTepPU3Y€EThC rialiHi3alli€lo apTepio i BeH, pO3TITHEHHSIM
MPOCBITY Ta obtiTepali€eto (CTBopeHo 3a norioMoroio BioRender.com).
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OnTtumanbHe (QYHKIIOHYBaHHS MEPUTOHEATBHOT
MeMOpaHU J03BOJISIE BUNAIATU 3 KPOBi MalliEHTa Me-
TaboJiTH, ypeMiuHi TOKCUHHU, cinb Ta Boay [3, 4, 7].
IIporte, y BianoBiab Ha 3anajieHHs OyAb-sIKOTO TreHe3y
(GakTrepianbHe, iHOIyKOBaHe MpPOAYKTaMM JAerpaaauii
[JIFOKO3U, OCMOTUYHUM CTPECOM i T.11.) il Yyac TpuBa-
Joro ITJI BinOyBalOThbCS MATOJOTiIYHI 3MiHU OYEpPEBU-
HU, SIKi TiCTOJIOTiYHO XapaKTepU3YIOTbCS CKOPOUYEH-
HSIM KUTBKOCTi a0 TTOBHOIO BTPATOI0 ME30TeiaIbHUX
KJIITUH Ta iX TpaHcodpMaliewo a0 Miodidbpobnacto-
noai6Horo Burnsany (puc. 1b) [3, 4, 7, 8]. PeaktusHi
3MiHU Ta/ab0 BTpaTa Me30TeNiaJIbHUX KJIITUH CYIpO-
BOJIXYIOTbCS 30i7bIIEHHSIM TOBIIMHU CyOMe30Tei-
aJlbHOI KOMITaKTHOI 30HU, 1110 MOXe OYyTH ornocepen-
KOBaHO 0€3/1iY4I0 MOJIEKYJISIPHUX MEXaHi3MiB, BKIIIO-
Yaluu aKTUBALlil0 PEHiH-aHTiOTeH3UWH-aJIbIOCTEPOH
CUCTEMMU Ta iIHAYKIiIO YACETbHUX MEAiaTOPiB 3amaieH-
Hs [1, 8, 9]. 36inblIEHHS] TOBIIMHU TTEPUTOHEATbHOT
meMOpanu a0 noHan 700 MxM (32 (i3i0a0TiYHUX YMOB
TOBILIIMHA MEPUTOHEYMY CKJIaga€e Mpuoanu3Ho 50 MKM)
TaKOX OIOCEPENKOBAHO ME30TelialbHUMU KJIiTUHA-
MM, 5IKi HabyBawoTh PiOpobdIacTonoAiOHU I BULIIS, IO
COpusie YTBOPEHHIO KOJIaTeHY Ta HAKOMMUYEHHIO T103a-
KIiTMHHOTO Matpukcy [1, 6, 8]. 3MiHu B cynMHHOMY
1Iapi NEPUTOHEYMY, SIKi BKJIIOYAIOTh TPOrPECyIovy Cy-
OeHmoTeNialbHy rianiHi3alioo 3i 3By>XeHHSIM abo o0i-
Tepalli€lo MPOCBITY, MPSIMO acolliiioBaHi 3 KJIiHIYHUMU
MposiBAMU BTpaTU (PYHKIIil NEPUTOHEYMY, a cCaMme: Tif-
BUILEHHSIM IIBUAKOCTi TPAHCTIEPUTOHEATBHOTO TPaH-
CIIOPTY Ta 3HMKEHHSM yabTpadinbrpartii [6, 9].

EnitenianbHo-me3enxivaibsHa — TpaHcdopmauis
K KJIIOYOBHH TpUrep NePHTOHEeaJbHOro ¢iopo3y.
®ibpo3 — 1e CKIIaAHUI TATOJIOTIYHUIA Mpoliec, KU
BUHUKAE YHACHINOK HAAMIPHOTO BiIKJIaJACHHS KOM-
MOHEHTIB MO3aKJITUHHOTO MAaTPUKCYy Y BiAMOBiAb Ha
nowkomxkenHs tkaHnuH [10]. Tobro, $pidbpo3 € ocra-
TOYHUM MATOJOTIYHUM PE3yJbTaTOM OiTBIIOCTI XpoO-
HiYHMX 3aMaTbHUX 3aXBOPIOBAHb i € OCHOBHUM (DaKTO-
pOM TIOpyIIeHHSI (PYHKIIOHYBAaHHS Ta HEAOCTATHOCTI
oprauiB [11]. ¥ LbOMY KOHTEKCTi, IEPUTOHEATbHUIA
¢i6po3 MOXKHA pO3MIISAATU SIK KiHLIEBY TOUKY Iporpe-
CYI0UMX 3MiH MTEPUTOHEAIbHOI MEMOPaHU 3yMOBJIEHUX
nikyBanHsim T1J1 [12].

[MeputoHeanpHUit Gibpo3 miarHocTyeTbest y 50%
i 80% malieHTiB MPOTATOM OJXHOTO Ta IBOX POKIB JIi-
kyBanHst T1J1, BinmosigHo [12, 13]. KitouoBy posib B
IHAYKii nepuToHeanbHOTO (Hibpo3y Bimirpae emiteni-
anpHO-Me3eHXxiMasbHa TpaHcdopmanis (EMT), ska
SBJIsie cO00I0 CKIAAHUIA OiOJOTiYHUI Mpouec 3MiHU
enitesialbHOrO (PEeHOTUIy KJIITUH y O0ik Miodidpo-
osacrHoro ¢enoruny [5, 11—13]. EMT B nepuroHe-
yMi — 1€ TTepexii MEe30TeNi0 B ME3EHXIM: Me30Teiab-
HO-Me3eHximMaibHa TpaHchopmauis (MMT) [9, 13].
IMepmium kpokoM MMT € nmopyiieHHs MiXKKTITUHHUX
KOHTAKTiB 1 BTpaTa amiKaJbHO-0a30JaTepajibHOI MO-
JIIPHOCTI, XapaKTepHO1 JAJIs1 Me30TeiaIbHUX KIiTUHMU,
sKi MOTiM TpaHcdopMytoTbesd y GdibpobiaacTtomnoaio-
Hi KJIITUHU 3i 3pOCTaHHSIM MirpaliiHuX, iHBa3UBHUX
Ta GibporeHeTMuHUX BractuBocteit [9, 11, 12, 14].

TpaHcdhopMmoBaHi Me30TeNialbHI KJIITUHU XapaKTe-
PU3YIOTBCSI BUCOKOIO PYXJIUBICTIO Ta 3[MaTHICTIO Ce-
KpEeTyBaTU MO3aKJIITUHHUN MaTPUKC, 110 JO3BOJISIE iM
MirpyBaTu A0 CyOMe30TeNiaibHOI 30HU i CUHTE3yBaTU
Taki KOMIIOHEHTU CIOJYYHOTKAHUHHOIO MAaTpPUKCY,
SIK IPOTEOTiKaHMU (riaJlypoHOBa KUCJIOTa, OiryikaH, ae-
KopiH), kojarenu I, I1I i IV tunie Ta piGpoHEKTUH,
BUKJIMKauu ¢iopo3 [5, 12—14]. Tak, iMmyHoTicTOXi-
MiuHUM aHasi3 6ionTariB neputoHeymy I1J1 manieHTiB
MPOAEMOHCTPYBAB HasIBHICTh (hiOpobaacTonomaioHux
KJIiTUH, BOYJOBaHUX Yy CyOMe30TeNiaibHy KOMIAKTHY
3oHy [15]. KpimM Toro, 4ncebHUMU HOCTiIKEHHSIMU
MPOJEMOHCTPOBAHO €KCIPECiI0 Me30TeMiaIbHUX Map-
KepiB, TaKWX SK IIUTOKepAaTUHU, E-KaarepuH, mose-
KyJ MixximiTuHHOI aaresii (ICAM-1) Ta kanpeTuHiHy
y (iOpo3Hiil cTpomi, 0COOJIMBO Ha BEPXHBOMY CYO-
MesoTeniaabHoMy piBui [11, 13, 15]. Lli pe3yabTaTu
BKa3ylOTh Ha Te, 110 HOBi MiodiOpoOsacTHi KJIiTUHU
MOXYTb BUHUKATU B Pe3yJbTaTi JIOKAJIbHOI KOHBEPCil
Me30TeliaIbHUX KJIITUH 3a fonomororo MMT min yac
nikyBaHHs T1/1.

TpurepHa pob MMT y po3BUTKY NEPUTOHEATb-
Horo (idpo3y MiATBEPIKYETHCS i KJIIHIYHUMU AOCHTi-
JIXKeHHSIMU. AHaJi3 6ionciit nepuToHeaabHOI MeMOpa-
Hu TIJI mauieHTiB, OTpUMaHUX MiA 4ac OonepaTuBHUX
BTPy4YaHb (TpaHCIUIAHTAllil HUPKU, iHCEpLii KaTeTepy
abo iHIMX abJOMiHABHUX iIHTEPBEHIIiil), TPOAEMOH-
CTpyBaB BTpaTy Me30TeJliaJIbHUX KIITUH 3 MOBEPXHi
MEepUTOHEYMY Ta 3a0apBJeHHS CyOMe30TeNliaIbHOrOo
LIUTOKEPATUHY TIPOTITOM TEPIINX 2 POKiB JIiIKYBaHHS
I [16]. Binbire Toro, BxXe Ha IMePIIOMY POLLi JiKy-
BaHHs 111, 40% nepuToHeaabHUX 3pa3KiB MaJIu TiCTO-
JIOriUHY KapTUHY cyOMe3oTetianbHoro ¢ioposy, 13% 3
gakux 3 o3Hakamu MMT i 20% 3pa3kiB 3 Bakcyjoma-
Ti€r0. ABTOpU AiMIIUIM BUCHOBKY, 1110 BUCOKHUIA CTATyC
MEePUTOHEATBLHOTO TPAHCMOPTY OYB acoLilioOBaHU
came 3 MMT Ta He 3ajiexaB BiJ KiJIbKOCTi KamiJspiB,
MPUCYTHIX Yy TKaHuHi [16].

Mounekyaspui mexanismu MMT me3oTteniro ne-
PUTOHEAJBHOT MEMOPAHH.

Me3oTeniaabHi KJIITUHU CIAYTyIOTh 6araToyHK-
L[iIOHAJTBHUMU PETYJSITOPAMU MEPUTOHEATBHOTO TO-
MEOCTa3y 3aBASIKUA CBOI 3MaTHOCTI CUHTE3yBaTHU
LIMTOKiHU/XeMOKiHM, (haKTOpU POCTy, OiNIKU eKcTpa-
LIEJTIOJISIPHOTO MaTPUKCY Ta BHYTPIIIHBOKJIITUHHI MO-
nekyau aaresii [12, 13, 17]. Tak, nix BruimBoM Jimno-
nonaicaxapuaiB (JITIC) abo pianizyo4oro po3uuHy, siK
TaKOTO, CIIOCTEPIra€TbCS MACOBUI MPUILIUB JIEHKO-
LIMTIB i3 CyauH A0 cepo3Horo mpocropy [13, 14, 18,
19]. MeniaTopu, 110 BUBLIBHSIOTECS 3 aKTUBOBAHUX
Makpodaris, a came: (pakTop HeKpO3y MyXJUHU albda
(®HII-a), inTepaeiikinu (1J1) -1B, -6 i raMmma-iHTep-
dbepon (1P-y), CTUMYITIOIOTH Me30TeJiaJIbHI KITITUHA
MPOAYKYBATU MOHOLUTAPHUN XEMOTAKCUYHUIA MPO-
teid -1 (MCP-1), 1JI-8 ta monexkynau aaresii (ICAM-
1, VCAM-1), o 3anyyae e 6inbliie HelTpodiaiB 10
Micust momkomkeHus [14, 18, 19]. Heiitpodinu, y
CBOIO Uepry, akTUBYIOThCS abo mif yac 6e3mocepen-
HbOTO KOHTAKTY 3 TaTOT€HOM, ab0 yepe3 Ailo LIUTOKi-
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HiB / XEMOKIiHiB, SIKi CEKPETYIOThCSI Me30TeliaTbHUMU
KJIITUHAMU-PE3UICHTAMU Ta BUBUIBHSIOTh aKTUBHI
dopmu kucHoO i azory, katercun G Tta eaacrasy [14].
Crin 3a3HauuTH, 1O HEUTpodinu He PO3pPi3HSIOTH
MaTOTEHHI MiKpOOPraHi3MU Bill KJIITUH-TOCIIOJAPiB,
110 TPU3BOAUTH O HEMUHYYOTO MOIIKOIXEHHS OYe-
PEBUHU, HABiTh 3a BiICYTHOCTI iH(EeKLiNHUX yCKIaI-
Henb 11 [14].

Bucoka exkcnpecist mpo3anajJbHUX LUTOKiHIB Ta
CYIUHHOTO eHaoTeniaapHoro gpakropa pocty (VEGF)
BUKJIMKAE PO3IIMPEHHS KPOBOHOCHUX CYIUH, MiABU-
IIYE MPOHUKHICTb CTIHKM KamiJsipiB, 11O OJHOYACHO
3 (piOp0o30M MPU3BOAUTHL A0 30iMbIIIEHHS LIBUAKOCTI
TPAHCIIOPTY PO3YMHEHUX PEYOBUH i HU3BKOI yJIbTpa-
dinprpauii [20]. Y Toit Xe yac, 40 YEPEBHOI ITOPOXK-
HUHU BUBUIBHSIIOTHCSI MOJIEKYJIM 3 MPOTU3ANaIbHOIO
akTuBHIiCTIO, Taki gk IJI-10 Tta TpaHcdopmyoumnii
dakrop pocty B (TOP-B), AKi MPUTHIYYIOTH €KCITpE-
Cil0 YMCJIEHHUX MTpo3anajibHUX MeIiaTOPiB, 110 3MEH-
1Y€ 3aJly4yeHHsI Makpo@ariB 10 YepeBHOI MOPOKHUHU
[13, 21].

IIpoTte, mepuToHealbHE 3amajieHHS MOXe IIO-
YMHATUCh HAaBITh MiC/Is epagukalii 30ymHUKiB [22].
JlokanbHa akyMmynsuisi MakpodariB, MIBMAKICTb Ta
e(EeKTUBHICTh 1X OUYMIIEHHS € BaXJUBUM (HaKTOPOM
PO3BUTKY i TPUBAJIOCTI XPOHIYHOTO MEPUTOHEATbHO-
ro 3amajieHHs [22]. Ha Binminy Bim HelTpodinis, sKi
BUAAISIIOTHCS 1IUISIXOM aronTo3y, epaavKaliss MaKkpo-
dariB BigOyBa€eTbCs 3aBASIKM iX Mirpallii 10 IpeHYIOUUX
niMdaTuanux cyauH [14]. EkcnepruMeHTanbHI po6oTH
JNIEMOHCTPYIOTh anre3ito MakpodariB 10 TMepuTOHE-
aJlIbHOTO ME30Teilo, JIOKaji30BaHy HaBKOJIO JiMda-
TUYHUX cyauH [22]. Me3oTeniaibHO-MakpodaraibHa
B3a€EMO/Iisl € MEPEAYMOBOIO IS BYUACHOTO BUAAIECHHS
MakpodariB 3 4YepeBHOI MOPOXHWHU Ta PO3pPillIEH-
Hs 3ananeHHs [22]. JoBeaeHo, 110 IMiABMILEHI piBHI
LIMTOKiHIB Ta (haKTOpiB pOCTYy MOXYThb 30epiratucs y
YepeBHill MOPOXHUHI, HE3BAXXKal0UW Ha KJIiHIYHE Oy-
XaHHs micis nepeHeceHoi I1Jl-acouiiloBaHoi iH(peK-
1[ii, 110 MPOJOHTYE TMOIUKOXEHHS Me30TeiaJlbHUX
kiituH [14]. TligBuineHi piBHI Mpo3anajibHUX Meaia-
TOpIB COPUSIOTH MpoJidepaliii pidpoOaacTiB i CHUHTE3Y
konareHy | Tumy, iHillilOIOTh MEepPeBUPOOHUIITBO Ma-
TPUYHUX OUIKiB, 1X OCAAXKEHHS y CyOMe30TeliaibHil
30Hi MEPUTOHEYMY Ta TiajiHi3alilo eHAO0TeNil0, 10 B
KiHIIEBOMY PaxyHKY MPU3BOAUTH 10 PO3BUTKY (PiOpo3y
[14].

®akTopu pPU3HKY mNepuTOHea bHOTO (hidpo3y.
3aragoM (akTopu PU3UKY MOIIKOIXKEHHS MEepPUTO-
HeaJlbHOI MEMOpaHU MOXHA YMOBHO PO3MOIUIUTH Ha
JIBi OCHOBHI Tpynu: Aiani3aT-3ajexHi Ta MailieHT-3a-
JIexHi. 3a (i3ioNM0riYHUX yMOB Y€peBHA MOPOXHUHA
JIIOAWHU MiCTUTb MiHIMaJIbHY KiJIbKiCTb PiIUHU, CKJIa],
SIKO1 € aHAJIOTIYHUM ILJ1a3Mi. 3BUYakiHi abo cTaHaapTHi
ITJ1-po3unHuM BiAMiHHI Bif CKJiaay Mja3Mu Ta € OioHe-
CYMICHUMHU 3 ME30TeJiaIbHUMU KJIiTUHAMU TMEPUTO-
HeaJlbHOI MeMOpaHU 32 PaxyHOK Tile€pOCMOJISIPHOCTI
(358-511 MOcM/KT), BUCOKOI KOHIICHTpAIlii TIIOKO3U
(15-42,5 t/n), sika € HEOOXiMHOWO IJIST IHAYKIIT TpaH-

CHEPUTOHEANbHO1 yabTpadinpTpallii, a TakoX 4Yepes3
BUCOKY KOHIIEHTpalito yJakraTty (35-40 mmonb/m) Ta
Hu3sbkoro piBus pH (5,2-5,5) [5, 23].

I'moko3a MIUPOKO BUKOPUCTOBYETHCS B SIKOCTIi
OCMOTHUYHOTO areHTy y po3unHax aias [T, ockinbku
€ e(peKTUBHUM, HEIOPOTUM MPUPOAHUM AXKEPEIOM
eHeprii, 110 Jierko MerabosidyeTtbest [24, 25]. Tum
He MEHII, YMCJICHHI AOCIIIXKEeHH in vitro ta in vivo
JEMOHCTPYIOTh, IO TI0KO03a MPUTHiuye darouutap-
HY aKTUBHICTb JIEMKOLIUTIB, aKTUBY€E MEPUTOHEATbHI
Me30TesiaJIbHi KJIITUHU, iHAYKYIOUU OKCUIATUBHUNA
crpec [1, 25, 26]. [IponeMOHCTpOBAHO, 10 aHAJIOI1Y-
HO MaToreHe3y JiabeTUYHUX yCKIaAHEHb, Oe3moce-
pEIHiil BIUIMB TJIOKO3U Ha MEPUTOHEATbHY MeMOpa-
HY peasli3yeThCs LIJISIXOM TaK 3BaHOI MCEBIOTIMOKCil
[20]. [TopyLieHHS OKUCIEHHS KIITUHHOTO HiKOTUHA-
mignunykiaeoruny (HAIH) no HAL+, gk Hacaigok
rinepriikeMii, BUKIWKa€e 30UIbIIEHHS CIiBBIIHO-
meHHs HAJTH/HAJI+, 1o xapakTepHO 1Jisl TimokKcii
[20]. BinbHi pagukanu, sIKi yTBOPIOIOTHCS BHACIIIOK
MCEeBAOTIMOKCii, TOJaTKOBO CTUMYJIOIOTh aKTHUBALlil0
daxkTopiB pocTy Ta TpaHckpunuii, Takux 1K NF-kB,
VEGF, MCP-1 ta TGF-B [1, 26]. Y cBolo uepry, ak-
TUBaLis UuX MpodiOPOTUUYHUX MEAiaTOpiB MPU3BO-
JUTb 1O MPUCKOPEHOrO0 HAKOMWYEHHS MO3aKJIiTUH-
HOTO MaTpuKcy, (idbpo3y neputoHeasbHOI MEMOpaHU
i, IK HacJaigoK, BTpaTu yabTpadinbrpalii. KpiMm Toro,
BACKYyJIONATisl, BUKJIMKAaHA TIIOKO30-BMicHUMU 1]
pO3UYMHAMU, MOCUJIIOE PETYJSALil0 CUCTEMU KOMII-
JIEMEHTY Ta il pPeryasaTOPHUX IUISXiB, LIO 1€ Oifb-
1lIe MiJBUIIYE MPOAYKILi0 (hiOPOHEKTUHY i KOJareHy
4,12, 13, 26].

Ha nonaTtok n0 npsiMoi HMTOTOKCUYHOI i, TJI0-
KO3a BUPOOJISIE PSIl MPOAYKTIB PO3KIANAHHS, SKi €
OibIlI TOKCUYHUMU Y BiTHOILLIEHHI TIEPUTOHEYMY, HixX
[JII0KO3a caMa 1o cob6i [4, 5, 25]. [IpooykTu aerpaaa-
wii mmroko3u (TTAT), 1o reHepyeThCs MiJ 4ac TeNI0BO1
crepudnizaiii [1J1-po3unHiB abo mig yac ix TpUBaIOro
30epiraHHsi, MOXYTh MPU3BOJUTU IO MOIIKOIXEHHS
MEPUTOHEYMY LILJISXOM $SK MPSIMOi, TaK i HempsMoi
tokcuuHocTi [18, 23]. Cepen ITATI y I1[-po3unHax
Ha CbOTOJHI iZeHTH(diKoBaHi ¢opManbaeria, MeH-
To3uaAuH, N-KapOOKCIMETW/Ii3uH, aleTalblerii,
2-ypanpaeria, S-okcuMetundypdyposa, riiokcanb,
METWITIiOKCalb, 3-A€30KCirI0K030H Ta iHm [18].
Lli ToKCHUYHI MiXXMOJIEKYJISIPHi CITOJIYKM 3B’ SI3YIOThCS
3 BUIbHUMM aMiHOTpyIaMM Ha mpoTeiHax Ta popMmy-
I0Th KiHIEBI NpoaykTH riiko3untoBaHHs (KIIT), iH-
JNYKYIOUW TMOIIKOAXEHHS Me30TeliaJbHUX KJIITUH 3
MiABMILIEHHSIM TMpo3ananxbHoi Bignosii [5, 23]. Kpim
TOoro, OYyJIO MpoJaeMoHcTpoBaHo, 1o 1T, nemoHoBa-
Hi B iIHTePCTUILii i CTIHKaX CyIUH, KOPEIIOIOTh 3 PO3-
BUTKOM (hiOpO3y, TPAHCIOPTHOIO XapaKTEPUCTUKOIO
MeMOpaHU, piBHeM yabTpadinbTpalii Ta KapaioBac-
KYJIsIpHOIO cMepTHicTio [24, 25]. ®opmysannio TTAT
crOpusie ypeMmis, LyKpOBUIi niabeT, Ta iHIII fereHepa-
TUBHI 3aXBOPIOBAHHS, SIKi acolilfoBaHi 3i 30iIbLIEH-
HSIM MOJIEKYJSIPHOTO CyOCTpaTy Ta OKCHUIAaTUBHUM
ctpecom [4, 27].
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IIpore, okpiM OiOHECYMiCHOCTI, POJib MEXaHiUHO-
ro BruBy I/l po3uuHiB y onocepeakyBaHHi ¢iziomna-
TOJIOTIYHUX peakiiil KJIiTUH NepuTOHeyMy OyJia rpoje-
moHcTpoBaHa [12, 28, 29]. JoBeaeHo, 110 3MiHa XOP-
CTKICTi MO3aKJiTUHHOTO MAaTPUKCY MOXe 3MiHIOBaTU
CTaH KJIITUHU Ta € OCHOBHUM MPOMOTOPOM (hiOpo3HOi
Bignogini [30]. IpakTuka I1/] BUMarae nocTiitHo1 iH-
(dysii Ta ekcdysii 3HauHOTO 00’eMy I1J1 po3uuny (2 1),
110 CIIPUYMHSIE MEXaHiUHE HampYyXXEHHS 4Yepe3 «po3-
OyxaHHSI» YepEeBHOI MOPOXHWHU, BKJIIOYAIOUU MeXa-
HiYyHe PO3TITYBaHHS Me30TelialbHUX KIIiTHH [28, 29].
ITig BMIMBOM Takoro JiHiHHOTO LUKJIIYHOTO PO3TTr-
HEHHsI Me30TeJlialbHi KeJiTUHU 30ilblLIYIOTh eKCIpe-
cito VEGF i TOP-$ [28].

Cepen naui€eHT-3a1exXHUX (PakTOpiB pU3UKY Tie-
puTOHeaIbHOTO (hiOpO3y OCHOBHE MiClle HAaJEXUTh
ITJI-acouiitfoBaHuM iH@eKIisIM, aaxe Mifg Jyac emi3o-
Ny TIEPUTOHITY MEpUTOHEaTbHa MeMOpaHa MiJAa€Th-
Cs MAacCUBHIi iH}iAbTpallii JeHKOLUTIB, LUTOKIHIB,
3amajJbHUX i XeMOoTaKcuuyHux mosekyn [12, 26, 31].
Came TOMy, HaBiThb OJUH BaXKU €Mi30d MEePUTOHITY
MOX€ CIPUYMHUTU HEOOOPOTHE TOCTPE MOIIKOIKEH-
HS yCiX TUMIB KJIITUH MEPUTOHEATbHOI MEMOpaHU Ta
ingykyBatu ¢iopo3s [14, 26, 31]. 3pa3ku nepuTOHEYMY
T11 mauieHTIB 3 TEPUTOHITOM IEMOHCTPYIOTh BUpaXKe-
Hi JereHepaTWBHi 3MiHU ME30Tellil0, BiAllapyBaHHS
Me30TeliaIbHUX KJIITWUH, BTpaTy Mijjernol 6azaabHOl
MeMOpaHUu Ta IHTEPCTULIMHUI (HiOpO3, M0 MOSCHIO-
€TbCSl MiABUIIEHUM CUHTE30M MATPUKCHUX OiNKiB
[14].

Tum He MeH, HaBiThb 3a BiacyTHocti ITI-
acolLifOBaHOTO MEPUTOHITY, ypEMisl per se Moxke OyTU
npodidbporuunum cranom [17, 32]. Ha kopuctsb wLiei
HAyKOBOI TiMOTE3U CBilYaThb OTPUMAaHi €KIEePUMEH-
TaJbHi Ta KJIiHiYHi AaHi. Tak, B eKnepuMeHTalbHil
mozneni XXH nmpoaeMoHCTpoBaHO HasBHIiCTh didpo-
3y MEpUTOHEYMY y WIypiB BXe 4yepe3 6 TUXKHIB CIO-
crepexenHs [32]. Binbiue toro, y mauieHtis 3 XXH
TOBUIMHA MEPUTOHEATbHOT MEMOpaHU 1e 10 iHilia-
uii I1/] € 3HaYHO GinbIIOW0 HixX y ManieHTiB 6e3 XXH
[8]. MporpecyBanHst XXH 3MiHIOE CTPYKTYpHUI Ta
GYyHKIIOHATBHUI CKJIaA MiKpoOiOTM KMILIKiBHUKA,
CIPUYMHSIOUM AMCOAKTEPio3, a MPOAYKUis ypemiu-
HUX TOKCHUHIB IUCOIOTUUHOIO MiKpOOiOoTOIO 111e Oiab-
1lIe TIOTipIlly€ YPEMiYHUI CTaH, MOIIKOIXYIOUYU €Ii-
TedianbHUN Oap’ep KUIIKIBHUKA, IO 30i1blIye HOTO
MPOHUKHICTh Ta CIPUSIE OKCUIATUBHOMY CTpecy i
po3BUTKY XpoHiuyHoro 3amaneHHs [10, 33—-35]. ¥V
HEIOJaBHO OMYyOJIiKOBAHOMY €KCIEpUMEHTATbHOMY
nocrimxeHi Asgharzadeh 3i cmiBaBTOpaMu NpoAeMOH-
CTPYBaJIU, 1110 XpOHiUHE CYOKJIiHiYHE 3anaJieHHs, BU-
KJIVMKaHe iHTpaneputoHeaibHUM BBeneHHsM JITIC y
n03i 10 MT/KT/TUXKIEeHb IPOTATOM 4 THXKHIB, TTIPU3BO-
JIUTh 10 PO3BUTKY CEPLIEBOr0 Ta HUPKOBOIro (idpo3y
Y LIypiB 3 BiICYTHICTIO TONEPEIHBOr0 MOIIKOAXKEHHS
tkaHuH [36]. OTprMaHi pe3yabTaTH CBim4aTh, 11O MO-
PYUIEHHSI MiKpoOiOoTU KMIIKiBHUKA Ta MpsiMi Giojo-
riyHi epeKTu ypeMiYHUX TOKCUHIB MOXYTb OYTU TpU-
repoM GHiOpO3HUX 3MiH Pi3HUX OPTaHiB, Yy TOMY YUCIi

1 neputoHeyMy. HaliGiJiblll BUBYEHUM y LILOMY KOH-
TEKCTi ypEMiUYHUM TOKCUHOM KUIIKOBOI'O MTOXOIKEH-
Ha € iHpokcuiacyiabdar (IS). TIpomeMoHCTpoBaHO,
o IS per se Mmoxxe aktuByBatTi mMTORCI (MexaHiuHy
MillleHb KOMILJIEKCY panaMiuuHy 1) y HUPKOBIil TKa-
HUHi, iHaykyBatu EMT tyoynsapuux HK-2 xiituH,
nudepeHiauito ¢idpobiactiB y miodidbpodaactu i
3anajbHy BiAMOBiAb Makpodaris, 110 ACOLiAOBaHO 3
dhibpozom [37, 38].

OkpiM 3aralbHOBU3HAHUX YPEMiUHUX TOKCUHIB,
OOrOBOPIOETHCS I y4aCTh iHIIMX METAOOJITiB y Mpo-
¢ibporeHHUx mpouecax. Tak, MPOAEMOHCTPOBAHO,
o rinepypukemisi, iHaykye EMT KyabTUBOBaHUX
MEPUTOHEATbHUX ME30TeNiaJbHUX KITUH LUJISIXOM
aktuBaiii curHanbHoro uuisixy TGF-B1/Smad3 i
dakropiB Tpanckpumnuii [32, 39]. KininiuHo, BucOKa
KOHILIEHTpALLisl CEYOBOi KUCJIOTU KPOBi CTaTUCTUYHO
3HAYYIIO aCOILliI0BAJIACH 31 3HUXKEHHSIM Pe3UayaTbHOT
(yHKI1ii HUPOK, BUCOKOI TPAHCHOPTHOIO XapakTe-
PUCTUKOIO Ta 3arajibHow0 cMmepTHicTio TTJ] mauieHTiB
[39—41]. Anasoriuni pe3yibTaTv OyJIu OTpPUMAaHi i
I okcanoBoi kuciotu. HK?2 xiiTuHU mpokcumanb-
HUX HUPKOBUX KaHAJbIiB, CTUMYJIbOBaHi OKCAJIaTOM,
MoKa3aau 3HUXKEHY eKCIIPecito eniTeaialbHUX Ta Mif-
BUILIEHY €KCIPECil0 Me3eHXiMaJIbHUX MapKepiB, IO
CBiIUUTh MPO Me3eHXiMabHi (PEHOTUNOBI 3MiHMU, SIKi
xapakTepusytotb EMT [42]. B iHlIOMy eKcriepuMeH-
TaJIbHOMY JNOCIiAXEHHI MPOJeMOHCTPOBAHO OKcalaT-
iHOAYKOBaHE TOIIKOJXEHHS eIMiTeiaJlbHUX KJiTUH
HUPKOBUX KaHaJbliB 3 PO3BUTKOM (PiOpO3y LIISIXOM
IHAYKIIil TepeKUCHOTO OKUCIEHHS JiMiniB Ta pepon-
To3y [43]. Ha Xanp, Ha BiAMiHY BiJ CE40BOi KUCIOTH,
JMOCJIJI)KEHHST 1oJ0 0e3MocepeHbOl y4acTi oKcanao-
BOi KHUCJOTU Y PO3BUTKY MepUTOHealbHOIro ¢ioposy
111e He MpoBoAWIUCH. [IpoTe, 3a HAILIMMU KJIiHIYHUMU
CHOCTEePEXEHHSIMU, KOHIIEHTpPALLisl OKCAJIOBOI KACJIO-
™1 KpoBi I1]] mauieHTiB 3BOPOTHO acollitoBajiach 3 Ie-
PUTOHEATbHUM KJIipEHCOM OKCaJlaTy Ta MaJjia MpsIMUI
KOpEJSLiMHUI 3B’ 130K 3 MapeKpaMu OKCUAATUBHOTO
cTpecy, Mpo3anajbHUMU Ta NpO(PiOpPOreHHUMU LIUTO-
KiHamu [34, 44]. Binbire Toro, HU3bKa oKcauar-jae-
rpaayBajibHa aKTUBHICTh KUIIKOBOI MikpoOioTu y TT1]
MAalli€HTIB aCOLil0BagaCh 3 MiABUIIEHHSM MEPUTOHE-
aJIbHOTO KJIipeHCY OKcaiaTy, MiaBUIIeHHSIM S cupo-
BaTKU Ta KOHUEHTpalil mpodiOporeHHUX MeaiaTopiB
3anayieHHs1 B ekcdysari [44, 45], 110 onocepeakoBa-
HO MiATBEPIXYE YYacTh OKCajlaTy y MEePUTOHEATbHO-
My ¢ibpo3i.

Takum ynHoM, nocrivinuii Brius 11T, enizogu
MeXaHiYHUX Ta iHPEeKUiHUX YCKIaJHEHb, TOPYIIEH-
HS MiKpOOiOTM KUILKiBHUKA Ta OiojoriuHi edekTu
YpeMiUHUX TOKCUHIB MNPU3BOASATH OO MiABUILEHOT
MPOAYKIIii Makpodaramu il mepuTOHEATbHUMU ME30-
TeJialbHUMU KJIITUHAMU MPO3aMaJIbHUX MEIiaTOPiB i
¢dakTopiB pOCTy, 110 BUKJIMKAE XPOHiUHE iHTpamnepu-
TOHEaJbHE 3aMaJleHHs, HeoBacKysipusaiiito Ta MMT
i, IK HaCJiI0K, pO3BUTOK (hiOPO3HOT0 MOIIKOIKEHHS
nepuToHeaabHO1 MeMOpaHu (puc. 2).
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Puc. 2. CxemaTnuHe 300pakeHHST MOJIEKYJISIPHOTO MeXaHi3My TepUTOHeabHOTro (hiopo3y.

CxkopouenHst: 1, intepineiikin; -y, ramma-intepdepoH; MMT, me3oTenianbHO-Me3eHXiMallbHa TpaHchopMallis;
I, neputoneansHuii miamiz; TOP-B, tpanchopmytounii hakrop pocty f; @PHII-a, dhakTop Hekpo3y
nyxinHu anbda; ICAM-1, VCAM-1, MoseKynu aaresii; cynmHHoro eHaorefito; MCP-1, MoHoMTapHuUii
XeMoTakcUuHuit npotein -1; VEGE, cynuHHuit eHgoTenialbHUil (hakTop pocTy.

Crpareriudi miaxoam 10 3MeHIIEHHS NEPUTOHE-
anbHOro idpo3y. 3MeHIIeHHS BIUIMBY (haKTOPiB pH-
31Ky Ha IIEPUTOHEYM € IIPUBAOIUBOIO TePAIIEBTUYHOIO
MillIEeHHIO, JOCSITHEHHS SIKOT MOXe 30iJbIIIUTU BUXU-
BaHicTh K TexHiku I1]1, Tak i mauieHTiB. Ik BxXe 3a-
3HAYaJoCch, HAIMIpHO BMCOKI KOHIIEHTpAIlii TJI0KO3!
€ HapiXKHUM KaMEHEM IICEeBIOTIMOKCIi MepUTOHEAb-
Hoi MeMOpanu Ta ii HacmigkiB [20, 25]. Came ToMy,
moaudikauig ITJI po3unHiB € OCHOBHOIO CTpaTeri€lo
MPUTHIYEHHS PO3BUTKY MOPQOJIOTIYHUX i (PyHKIIiO0-
HaJIbHUX 3MiH odepeBUHU. Moaudikauii [1[1 po3unHis
CKJIaaloThCs 3i 3MiH OCMOTMYHHUX areHTiB, KOMOiHa-
il OCMOTUYHMX areHTiB, 3MiH Oydepy Aianisy Ta noma-
BaHHsI JTiKapchKux 3aco6iB 10 ITJ1 pozuyunis [20]. Ywuc-
JIEHHI CIIONYKM OyJIM MPOTECTOBaHi SIK aJlbTepHATUBa
IJII0KO31, aJie Ha JaHWI MOMEHT Y KJIiHiYHili paKTUIli
JIOCTYIHI JIAIIe TBa OCMOTWUYHI areHTU: iKOJAeKCTpUH
Ta aMiHoKucoTH. Ha Xanb, 1i cioayKu MOXXHa BUKO-

PUCTOBYBATH JIMIIE B ONUH pa3 Ha J00Y, 110 3HUXYE
[oIeHHE HaBaHTaXXeHHS ToKo3010 Jjuire Ha 30—50%
[9, 20]. IT1 po3uyuH, 110 MiCTUTh L-KapHUTHUH, KCUJIIT i
HU3bKY KOHIIEHTPAIlil0 TJII0KO3U, OYB HEIIOJaBHO PO3-
pOOIeHUI 1 NOCSTHEHHS CIIPUSATIANBOI CUHEPTiYHOT
KoMOiHaIlii ABOX OCMOTHMYHMX areHTiB. JlocmimkeHHs
in vitro Hagaad MOIMEepeaHi MToKa3Uu TOro, 1o 1 HOBa
komno3utlis I1/] po3uuHy Kpalie 30epirae 1iliCHiCTh
1apy Me3oTeliaJbHUX KJIITUH TOPiBHSHO 3i 3BUYali-
Humu I1J1 po3urnHamMu, 3MeHIyI04Y1 (piOporeHHi o3Ha-
KU Ta 3amajeHHs [46]. binblne Toro, monepenHi Kii-
HiYHi pe3yJbTaTu MiATBEPAWIN, IO 1Ii HOBi PO3UYUHU
J00pe MepeHOCAThCS i HE MalOTh CEPUO3HUX MOOIYHUX
peakuiii [47].

[HII0I0O MOXJTUBICTIO 3MEHIIIEHHSI MEPUTOHEATb-
Horo (ibpo3y BBaxKaeTbCs 3aMiHa JJaKTaTHOTO Oydepy
MipyBaTOM, OCKiJIbKHA abcopOoBaHUIi MipyBaT 6e3moce-
penHbo MeTaboizyeTbes B Kosi Kpebca, yTBoproouu
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NAD+ [9, 20]. TIpote, nuie ogHe AOCTIIKEHHS in
Vivo MpOJEMOHCTPYBAIO TEHAEHILIIO 10 HUXKYOTO CIiB-
BiTHOIIIEHHS B-TiApokcuOyTUpart/aleroamerar y mias-
Mi KpoBi 1ypiB, skuM BBoauau I1J] po3unH Ha OCHOBI
1oKo3u 3a0ydepeHoro mipysatom [50]. Ticrooriune
JOCHiIXKEHHS OKAa3a10 3MEHIIEHHS iHTepCTULIIHHOTO
($i0po3y Ta MEHII BUPAXXEHY BACKYJIOMNATi0 MOPiBHSIHO
3 rpynoio gakraty [48]. Ciin 3a3HaunT, 110 e(HEKTUB-
HIiCTb i 6€3MeYHICTh 3aCTOCYBaHHS MipyBaTHOTO Oyde-
Py HiKOJIX HE BU3HAYAIACH Y KJIIHIYHUX JOCTiAXKEHHSIX.

HonaBanHg no I1J] po3unHiB HedpaKIiOHOBaHO-
To 1 HU3bKOMOJIEKYJIIPHOTO reMapuHy Ta CyJI0IeKCiay
OyJIM MpOTECTOBAHI in vitro Ta in vivo 3 MeTO10 iHTi0y-
BaHHS (iOpoTMuyHMX 3MiH neputoneymy [49, 50]. 3
Ti€I0 XX METOI0 HELIOAABHO MEPEBIPEHOI0 CTPATETIEI0
€ 1oJaBaHHS (HapMaKOJOTiYHUX J03 aJlaHiI-TIyTaMiHy
(Ala-Gln) mo I po3uuniB. KiiHiuHi BUnpoOyBaHHS
I da3u mokasyioTh OOHaAiliBI pe3yabTaTu: AoAa-
BaHHA Ala-Gln y po3unH PD nokpanrye 6iomapkepu
LIJTICHOCTI MEPUTOHEATIBHOT MEMOPaHU, iIMyHHOI KOM-
METEeHTHOCTI Ta 3MEHIIYE CUCTEMHE 3amMajeHHs MOpPiB-
HsHO 3 [1J1 po3unHamu 6e3 Ala-Gln, 3 HellTpaibHUM
pH i HU3BKKUM BMiCTOM IJIIOKO3U, 1110 WMOBIpHO 00Y-
MOBJICHO AHTHOKCUAAHTHUM edekToM Ala-Gln [51,
52]. IIpoTe BUKOPUCTAHHS TAKOTO 3aCO0Y B KJIiHiUHiA
MPaKTULLi BCE I 3ATUIIAETHCS JUCKYTOBAHUM.

IHmMMu eleMeHTaMu, $IKi OyJM 3ampoNOHOBaHi
SIK MOXJIMBI (hapMaKoJOTiuHi 3aco00Uu A MOAaBaHHS
1o I10 po3unHy, € MoJieKysipHuUii BogeHb (H2) Ta xyio-
pua itiro. 3a yyactio 6 I1]] manieHTiB KJIiHIYHO npoe-
MOHCTPOBAHO, 10 3aCTOCYBaHHSI 30arayeHOro BOJHEM
Jiaji3aTy 3HWXKYBAJIO OKCUIATUBHUIL CTpec Ta 3ama-
JIEHHS SIK Ha MIEPUTOHEATbHOMY, TaK i HA CUCTEMHOMY
piBHSIX 3a BimcyTHOCTI MobGiuHuX edekTtiB [53]. Kpim
TOrO, TOCTIMKEHHS in vivo mMpoaeMOHCTpyBaio, 1o H2
MOXe 30epiratu LTiICHICTh ME30TENi0 Ta 3MEHIITYBaTU
MPOrPeCcyBaHHS iHAYKOBAHOTO TIJIOKO3010 MEPUTOHE-
anpHOro (pioposy [54]. Ipore, KIiHiYHI AOCTIIKEHHS
3a y4acTi OUIbIIOI KiJIbKOCTi Mali€HTiB HEOOXiaHi st
OLIIHKY e€(heKTUBHOCTI Ta 0E3MeKU LIbOTO TeparneBTUY-
Horo pileHHs. JlonaBaHHS XJIOpUIy JIiTiI0 10 JiajizaTy
B eKIMepUMEHTaNbHil Monei [1[] 3MeHIIyBaio aronTo3
Ta aHTiIOT€HE3, CIPUSIO 30€PEeXEHHIO ME30TeTiaIbHUX
KJIiTUH i cyOMe30TeiaibHOI 30HU, TOOTO 3MEHIIyBa-
Jo ¢ibpo3 meputoHeaabHOI MeMOpaHu [55]. Tum He
MEHIII, HE3BAXal0uUu Ha OOHAMIMINBI €eKCITEPUMEHTATb-
Hi JaHi, peaJibHi mepeBaru 3aCTOCyBaHHS XJIOPUAY JIiTist
1lIe TTOTPiOHO 3’sICyBaTH, BPaXOBYIOUM, MOr0 MOTEHLIil-
HO HE(POTOKCUYHI BIACTUBOCTI.

OkpiM Bullle MepepaxoBaHUX (papMaKoJOTIUHUX
areHTiB, TEepPCIEeKTUBHOI CTPATEri€l0 TaKOX MOXe
OyTu noJaBaHHS A0 Aiali3aTy CeEKTUBHOTO iHTiOiTOpa
SGLT2 panarnigao3uHy. HelomaBHe ekcriepuMeH-
TaJlbHE AOCHIMXEHHS 1oA0 e()EeKTUBHOCTI iHTpame-
PUTOHEAJIBHOTO 3aCTOCYBAaHHS Manariiio3nHy Mpo-
JIEMOHCTPYBAJIO CYTTEBE 3MEHIIEHHS KOHLIEHTpallii
TOP-B, ToBuMHN nepuToHEYMY Ta (hidpo3y, a TaKOXK
LIJTBHOCTI MIKPOCYIMH, HE3BaXar4yu Ha (GopMyBaH-
HSI BUCOKOTO MEPUTOHEATBHOTO TPAHCHOPTY y LIYPiB

[56]. In vitro nanariicda03WH 3HUXKYBAB BUBITbHEHHS
MCP-1 Mme3oTrenialbHUMU KJIITUHAMU Ta Mpo3anajib-
HUX LIMTOKiHIiB MakpodaramMu, 110 cyMapHoO BigOuBa-
JIOCh Yy MOKPAIIEHHI CTPYKTYPHUX i (DYHKIIIOHATIBHUX
BJIACTUBOCTEM meputoHeyMy [57]. OgHak pe3ynbraTu
LIOTO CTIOCTEPEXEHHSI HE € OYEeBUIHUMU, OCKIiJTbKU
AKTUBHUM TPAHCHOPT HATPIiI0 B KJIITUHY € PYLIiliHOIO
CWIOIO JUISl TIOMIMHAHHS KJIITUHAMM TJIOKO3W, TOJAL
K Me30TeJliaibHi KJIITUMHU HaBpsA UM OyayThb MOTJIU-
HaTH BeJIMKY KinbKicTh Hatpito [20]. Tomy He nuBHO,
1[0 iHTpanepuTOHeaJlbHEe BBEACHHS Aamnarii(io3uHy
He BIUIMHYJIO Ha YAbTpadinbTpallito B iHIIIA eKcriepu-
MeHTanbHii Moaeni I/ y mrypis [58].

IIe onHi€0 MOXJIMBOIO CTPATETIEIO MPOTEKILii TTe-
PUTOHEYMY € 3aCTOCYBaHHS iHTiOITOPIiB aHTIOTEH3UH-
nepeTBopioBasibHOTO (hepmenty (IATID)/6mokaropin
peuenrtopiB aHrioreHsuny Il (bPA) y IIJl mauieHTiB.
IIpoTe, He3Baxalouu Ha iX IIUPOKE BUKOPUCTAHHS,
OIMyOJIiIKOBAaHO JiMIIe OOMEXEHY KiIbKICTh KIiHIYHUX
nociimkens mono BruBy iAII®/BPA nHa mepuro-
HeyM. Jing Ta cmiBaBTOpU CHOCTEpiraau Kpaiie 30e-
peXeHHs1 yabTpadinbTpallii y rpymni MNali€eHTiB, SKi
orpumyBaiu iAITID/BPA, mopiBHSIHO 3i 3HAUHUM 3HU-
SKEHHSIM yabTpadibTpallii B KOHTPOJbHIM Tpymi [59].
ABTOpU MPONEMOHCTPYBaIU BUIL PiBHI (hiOPOHEKTU-
ny, TOP-B1 i VEGF B exkcdysari I1]] nmamieHriB 6e3
JIIKyBaHHSI, HiX y TIALIiEHTIB, sKi oTpuMyBanu iAITD/
BPA. i naHi 60ynu minTBepaXeHi B 0araToleHTPOBO-
my nociaigxkeHHi NECOSAD, ne npoieMOHCTpOBaHO
MiABUILEHHS CTaTyCy NEPUTOHEATTBHOTO TPAHCIIOPTY Y
MalieHTiB, ki He BUKopuctoByBanu iAITDO/BPA, no-
PiBHSTHO 3i 3HUXXEHHSIM TPAHCHOPTHOI XapaKTEPUCTHU -
KU TIEPUTOHEYMY CEPEJl TUX, XTO OTPUMYBAB JIiIKYBaHHS
[59].

HacamkiHeub, mOpylmeHHsT MiKpOOiOTH KUIIIKiB-
HUKA 3 aKyMYJISLI€EI0 TOKCUYHUX PO3YMHEHUX PEYO-
BUH Ta iX y4acTb y (pibporeHesi o6yMOBIIOIOTh HEOO-
XiIHICTh TEpamnmeBTUYHUX 3aXO[iB, CIPSIMOBAHUX Ha
OOMEXEHHSI CITOKMBAaHHS/abCopOLIii/ IpomyKIlii ype-
MiYHUX TOKCHHIiB, TaKUX K MEePOpasibHi aacopOeHTU
ta/a6o mpobiotuku [10, 32]. BpaxoByoun uucebHi
MpoTU3anajibHi epekT MpoOiOTUKIB (peryJsiis mpo-
3aMaJIbHUX LUTOKiHIB i XEMOKiHiB, CTUMYJISLiSl aHTU-
aHTioreHHUX (haKTOPiB Ta aHTUOKCUIAHTIB, 301IbIIEH-
HSI YTBOPEHHS MPOTU3aNalIbHUX MOJIEKYJT Ta PETYJISLLis
MexaHi3MiB amomnTosy) [60], Momynsuis KWIIKOBOI
Mikpobiotu y I1J] maiieHTiB MOXe MaTu MepCIeKTUBU
I8 OpodiTaKTUKKU Ta JiKyBaHHS MEPUTOHEATBHOTO
¢ibpo3y.

KoHduikT inTepeciB: aBTopu 3asBIsIOTH PO Bil-
CYTHiCTh KOHMJIIKTY iHTEpeCiB.
Indopmanis npo BHECOK KOKHOTO YYACHHUKA:

H. Cmenanoea: ines ta KOHILEILIS PYKOIHUCY,
OIISIA i aHaji3 JiTepaTypHUX JxKepesa, o(popMIIeHHS
PUCYHKIiB, HAlTUCAHHS CTATTi;

JI. Cuicap: minGip i aHai3 JiTepaTypHUX IKEPET,;
0. bypoeiina: odopMIIeHHS PYKOIIUCY 10 IPYKY.
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IMOBIAOMJEHHA

1o BimoMa roJiIOBHMX KOOPAUHATOPIB PEriOHAJIbHUX PEECTPIB

(KepiBHMKaM perioHaIbHMX ocepeakiB HanionaabHoro HupkoBoro gonay Ykpainm)

Ta BCIiX 0a3KAI0YMX CTATH YWieHAMH (DOHTY

o 25.01.2023 p. npocumMo 3IilicCHUTH TiepepeecTpalilo wieHiB Hartio-
HaJIbHOTO HUPKOBOTro (POHIY YKpaiHU.

YnencrBo y HamionaasHoMy HupkoBomy (oHal YKpainu Hamacth Bam
3MOry OTPUMATH:

50% 3HMXKY Ha OIJIaTy PEeECTpaLifHOrO BHECKY LIOAO YJacTi y Oyab-
SIKMX 3aX0Aax, sSIKi MPOBOAUTUMYThCS Y 2023 poii;

50% 3HMXKKY Ha OIUiaTy Iyoutikailii ctaTTi B «YKpaiHCBbKOMY KypHauli
HedpoJIoTil Ta Aiamidy», SIKMI IHAEKCYETbCS HAYKOMETPUUHOIO 0a3010
Scopus Ta BHECEHMII IO KaTeropii «A» mepelliKy HayKoBUX (PaxoBHX
BUJIaHb YKpaiHu;

YJICHCTBO B OAHIM 3 HAWOLIBIINX MIXKHAPOJIHMX acolialiii HedpoJoTiB
cBiTy — ERA (European Renal Association) Ta kopuctyBaHHs1 YCIMA
nepeBaramu yjieHa ERA (0e3KOIITOBHUI OHJIAliH JOCTYH A0 KypHay
NDT, 3H1XKa Ha y4acThb B YCiX HAaBUYaJIbHUX ITporpaMax/KoH(PepeH1isx/
ceMiHapax, opraHizoBaHux ERA, noctyn n1o Bebctopinku ERA Members
3 10JATKOBOIO iH(popMalli€lo).

Jo6poBinbHi wieHcbKi BHeCKM (500 rpH.) mpocuMo nepepaxyBaT Ha paxXyHOK

doHny,

OOHOYACHO HAAaBIIM [0 BiAAily HAyKOBO-OpraHi3aliiiHOI po0oTu

CIUCKM YJIeHiB perioHanbHUX ¢iniii @ouay, Bkazasimu I1.1.b., nomaliHio agpecy
(0060B’SI3KOBO BKAa3aTH MOIITOBUI iHIEKC) Ta KOHTAKTHUIA TeIE(OH.

Peksizutu ®onay:

HauionansHuit HUpKOBUiL (poHI YKpaiHU
€nprioy 26476541
P/p UA903052990000026003015019417
AT Kb «IIpuBarbank»
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s orpumanng wieHcTBa B ERA 1a yHUKHEHHST TOMWIOK TpaHCiTepallii,

npocruMo Bac nogaTkoBo HagaTyu HACTYITHY iH(MOpMallil0 aHIJIiAICbKOIO MOBOIO B
tabauui Excel:

[Title]

[Given Name]

[Family Name]

[Date of Birth]

[Place of Birth]

[Gender]

[Department]]

[Department2]

[Institution]

[Street]

[PostalCode]

[City]

[State]

[Country]

[Email]

[Phone]

[Mobile]

[Area of Interest]

[Present Position]

[Qualification].

BignoBigHy TabaMII0 MOXHA cKadyaTu Ha caiitax IHCTUTYTy Ta YKpaiHCbhbKOI1

acollianii HedpooriB i ¢axiBIiB 3 TpaHCIUIAHTAallil HUpKU. J1ogaTKOBO TaOIULIs
Oyne po3iciaHa KepiBHMKAM peTioHaJIbHUX ocepeakiB HalioHaIbHOTO HUPKOBOTO
(doHay YKpaiHu €. MoLITolO.

Anpeca: 04050, m. KuiB, Byn. JerrspiBcbka 17-B.
HauionanbHuii HUpKOBUIA (DOHI YKpaiHu

KOHTAKTMN:

3aB. BilIiJly HAyKOBO-OpraHizaliiiHoi poOoTu
Kosmok Hanisa IBaniBHa
e-mail: org-metod@inephrology.kiev.ua)

Kpasuenko Jlapuca BacuniBna  rten.: +38 (044) 225-93-77;
ten./dakc +38 (044) 225-93-87
e-mail: director@inephrology.kiev.ua
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Editorial information

BUMOIUN AO POBIT, LLIO NOAAIOTLCA AO NMYBAIKALIT
B “YKPAIHCbKWU XXYPHAA HEOPOAOTII TA AIAAIZY”

VY 3B’I3Ky 3 iHASKCYBaHHSIM >XypHally MiXXHapOIHU-
MU TMOIIYKOBUMM CUCTEMaMH Ta MiABUILEHHSIM BMMOTI 10O
o¢hopMIJIEHHSI HAyKOBOIO MaTepiajy, peakoserist popmaiiszye
BUMOTH 110 BHIAHHS UISI €(PEKTHUBHOIO PO3ITOBCIOIKEHHS
MarepialliB y CBiTOBili Mepexi I[HTEpHeT Ta NMpUeTHaAHHS 10
MiXXHapOIHUX HAYKOBUX 0a3 NaHUX.

[IpaBuna nns aBTOpPiB CKJaAeHi BiAMOBIAHO 10 «Eau-
HUX BUMOT JI0 PYKOIKCiB, 110 MOJAIOTHCS Y OiOMEANYHI Xyp-
Hamm» (Uniform Requirements for Manuscripts Submitted to
Biomedical Journals), siki chopmysnboBaHi MixHaponHUM
KOMITETOM peakTopiB MeAWYHUX XypHaliB (International
Committee of Medical Journal Editors) ta MicTaTbCs Ha pe-
cypci ICMJE.org.

XKYPHAJI CTPYKTYPOBAHO
3A 5 OCHOBHUMMU PO3AVIAMMU:

1. Touxka 30py

2. IlpobiaemMm opranizauii Ta €KOHOMiIKM He(pPOJOTiuHOT
JIOTIOMOTH

3. OpuriHaJabHi HayKOBi poboTH
IlIxona Hedposora

5. Pepmaxuiitna indopmauis, iHdopmatis nmpo HaykoBi ¢o-
pyMHU, KOMEHTapi, peleH3sii, 3HaMeHHi JaTu.

IMepiuwnii po3ain. B ubomy po3aisli ApyKyOTbCS CTATTi,
SIKi BimoOpaxkaloTh TOUKY 30py Ha KOHKPETHY MpolJieMy aB-
TOpa YU aBTOPIB.

Jpyruii po3ais BUCBITIIOE MOXIIMBI IIJISIXU TTOKpaIlleH-
HSI OpTaHi3alliifHOl CKJIagoBOi MisUTbHOCTI He(pPOJIOTidHOI
CJIyX0u B YKpaiHi Ha BCiX eTamax HalaHHs CIelializoBaHi
MEIMYHOI JOMTOMOTH Ta il EKOHOMIYHUWIA aHali3.

Y TpeTboMy pO31IiJli pO3MIILYIOThCS CTATTi, SIKi 3HAOM-
JIATH 3 Pe3yIbTaTaMy OPUTIHAIBHUX JOCIiIKEHb.

Poznin “Illkona Hedpomora” apykye pobOTH, METOIO
SIKUX € MMIBUIIEHHS] HedPOJIOTiYHOI TpaMOTHOCTI YUTAaYiB.

OcraHHiil po3min iHGOpMye MpPO OCHOBHI HAyKOBO-
MpaKTUYHI Mofii, my6ikye peleHsii, penakiiitHy iHdhopMma-
uiro i T.0.

Pykomnuc pa3om 3 103B0JI0M HA i{OT0 BUKOPUCTAHHS HA-
MPaBJISAETHCS A0 PelaKkiii TIbKM B €JIEKTPOHHOMY BapiaHTi
Yyepe3 OH-JIAlH CUCTEMY, SIKA MICTHUTbCS HA CaiTi XKypHaTy.
Y penakuii 31iliCHIOETbCSA ABOCTOPOHHE cJine (AHOHIMHICTD
PelleH3€eHTa Ta AaBTOPa) HAYKOBE pPelleH3YBAHHH i JlirepaTyp-
He peJaryBaHHs CTaTeu.

Jl03BiJ1 HA BUKOPHCTAHHS PYKONHCY MOXKHA 3aBAHTA-
2KUTH 32 NOCWJIAHHSM

CratTi, opopMJieHi 0e3 JoAaepKaHHS MpaBUJl HE MPU-
IMalOThCs, aBTOPAaM He MTOBEPTAIOTHCS.

VY pasi HeraTUBHOI HAYKOBOI pelieH3ii, cTaTTi He Iy-
OJIiKYIOTbCSI, aBTOpaM €Jl. TOLUTOK HAaJCUJIAEThCS BiATyK 3
MOXJIMBICTIO JTOOMNpALIOBAHHS CTATTi YM 3aMiHU i1 iHIIUM
MaTepiaJoMm.

Jlo nyO6hikauii mpuiiMalOThCsl OpUTiHANbHI pOOOTH,
OIJISIAM JIiTepaTypu, JeKIlii, KOPOTKi MOBiIOMJIEHHS, PEeKO-
MeHAaLii MpaKTUYHUM JIiKapsiM, OMUMC BUMAAKiB 3 MPAKTUKMU,
iHdopMallis Mpo HayKoBi (hopyMH.

Penakuisi He npuiimMae paHiule omyOGJikoBaHi poOOTHU
a0o0 CcTaTTi, MPUIHATI 10 APYKY B iHIIKMX BUAAHHSIX.

CtaTTi my01iKyl0ThCsl yKPaiHChKOIO, POCifiChKOIO Ta aH-
riiicbkoto MmoBaMu. MDaiin 3i cTaTTero MPEACTABISATH Y pop-
maTti Microsoft Word (po3mupenns *.doc, *.docx, *.rtf).

HHOCJIIAOBHICTD POSMIIIIEHHA
MATEPIAJTY HACTVYIIHA:

1. Iniuianu Ta npi3Builla aBTOPiB aHIJiIICbKOIO MOBOIO;

2. Ha3ssa craTTi aHIJIiiIChKOIO MOBOIO;
3. Ha3zsa ycraHOBU Ta opraHi3ailii, B sIKiil TpalfOlOTh aBTO-
PM aHIIiICbKOIO MOBOIO;

4. Pe3iome cTarTi aHITiICHKOIO MOBOIO;

5. Koouosi cioBa (8-10 ciiB 4M CJIOBOCIIONYYEHb, IO
PO3KpMBAIOTh 3MIiCT CTaTTi) aHIJIIICHKOIO MOBOIO;

6. YIK;

7. IHiuianu Ta mpi3BuIlAa aBTOPiB MOBOIO, SIKOIO HaIlMCa-
Ha CTaTTs;

8. Ha3zsa craTTi (MOBOIO OpHUTiHANY);

9. HasBa yctaHOBM Ta opraHi3zailii, B IKiii TpallOIOTh aB-

TOpH, MiCcTO (MOBOIO CTaTTi);

Kirouosi croBa (8-10 citiB 4M CIOBOCIIONYYEHB, IO

PO3KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

Pe3tome MoBOIO CTaTTI;

12. Tekcr crarTi;

13. Po3kpuTTS TOTEHIIHUX KOH(IIKTIB iHTEepeciB;

14. InpopMalrist Ipo BHECOK KOKHOI'O YUaCHUKA;

15.Crmmcok  BUKOPMCTAaHMX JKepea Mig  Ha3BOIO

«Jliteparypa (References)», ohopMiIeHUI1 BiAMOBIAHO

[0 cTaHIapTy Vancouver style;

BinoMocTi mpo BigmoBigaapHoro aprtopa: II1Ib, Ha-

YKOBE 3BaHHS, Mocaja Ta Miclie poboTu; e-mail

(000B’s13K0B0O) Ta pobounii TenedoH.

10.

11.

16.

@opMaT TEKCTy PYKOmHCY. TeKCT CTaTTi APyKyeThCS
mpudroMm Times New Roman, po3mip 14 pt, 3 moayTopHUM
MiXpSIIKOBUM iHTepBajioM. BincTynu 3 KOXXHOTO OOKY CTO-
piaku 2 cMm. Ha Bci imocTpaitii, rpadiku i Tabauimi MaioTh
OyTU TTOCUJIAaHHS B TEKCTi.

BunineHHst B TeKCTi MOXXHa poOUTH KypcUBOM abo Ha-
niBxupHuM mpudtoMm, HE minkpecneHHaMm. 3 TeKcTy CItin
BUIAJIUTHU BCi IEpeHECeHHSI, TTOBTOPIOBAaHI MPOIYCKU, 3aiiBi
pO3pUBU PAAKIB (B aBTOMAaTUYHOMY pPEXUMi uepe3 cepBic
Microsoft Word “3Haiiti i 3aMiHUTH ).

®Daiin 3 TEKCTOM CTaTTi MiCTUTh BCIO iH(OpMallito 1st
ny0JtiKallii, y TOMy YMCJIi pPUCYHKHM 1 TaOIULI Micid iX MepIio-
O 3raayBaHHSI.

CTpyKTypa pPYKONHCY Ma€ BiAMOBIiZaTH HABEICHOMY
ma6I0Hy (3aJIeXKHO Bill TUITY pOOOTH).
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VK po3mililyeTbcst y BEPXHBOMY JIiBOMY KYTi.

Astopu. IIpisBuiie aBTOpiB BKa3yBaTH IIicls iHiLialiB
(0. C. Ipanos, C. I. IlerpoB), xupHuM mIpudTOM, MO-
BOIO OpUTiHAy Ta aHMIiACbKOIO MOBOIO, BUPIBHIOBAHHS 3a
ueHtpoMm. I1Ib aBTOpiB aHIiICbKOIO HEOOXiZHO BKa3yBaTu
BIIMOBIHO 3 3aKOPIOHHUM TAcMOpPTOM, a00 SIK B paHillie
OITy0JIIKOBaHUX 3apyOixKHMX XYypHAJIbHUX CTAaTTSIX. ABTOpH,
SIKi MyOJIIKYIOThCSI BIIEpIe i HE MalOTh 3aKOPAOHHOTO Iac-
nopra, MalTb CKOPUCTATHCS CTAHIApTOM TpaHCIiTepallii
KMY—-2010.

BaxaHo nomatu mocujaHHS Ha BiacHi odiuiiHi iH-
TepHeT cTopiHku aBTopa(iB) (https://....... ), Scopus ID,
Researcher ID a6o0 ORCID ID pjis po3MileHHs rirneprnocu-
JIaHHSI Ha caiiTi XXypHaiy Ta pdf-Bepcii crarri.

Ha3sga cTaTTi aH1iiicbKOI0 MOBOIO Ta MOBOIO OpUTiHA-
JIy PO3MIIIYEThCS 3a LIEHTPOM ITiCJIsI MPi3BUIL aBTOPIB KUP-
HuMm mpudToM («OniHKa pe3uayaibHoi QYHKHii HHPOK y
xpopux Ha XXH V]I CT. Ta nminxoau no ii 30epexkeHHs»).
AHTJIOMOBHA Ha3Ba Ma€ OYTH rPaMOTHOIO 3 TOUKM 30py aH-
IJificbkOi MOBM Ta TOBHICTIO BiAMoBiZaTH yKpaiHO/pociii-
CbKOMOBHIi#1 Ha3Bi 32 3MiCTOM.

YcranoBa. HeoOxinHo HaBoauTu odilliiiHy MOBHY Ha-
3BY ycTaHOBHU (0e3 ckopoueHb). [Ticsist Ha3BU yCTaHOBM Yepe3
KOMY 3a3HaYMTHU HA3BY MicTa Ta KpaiHM. AKILO y H1OCTiIKeH-
Hi OpaJiv y4yacTbh aBTOPU 3 Pi3HUX YCTAHOB, CJIiJl CITiBBiIHECTU
Ha3BM YCTAHOB i Mpi3BHIlla aBTOPiB 3a AOIOMOIol0 Ludpo-
BUX iHAEKCIiB y BepXHboMy perictpi. [1ig Ha3Bo1o HeOOXiTHO
noaatu iHTepHeT aapecy (https://....... ) odiliiHOI CTOPiHKHU
YCTaHOBM.

Pedepar (six1o po6oTa opuriHaabHa) Ma€ GYTH CTPYK-
TypOBaHUM: M€Ta, MaTepiaau i METOIU, Pe3yJIbTaTh, BUCHO-
BKU. Pedepar mMae mMOBHICTIO BiAIoOBigaTU 3MicTy poOOTH,
oo0csar Tekery He menme 1 800 3HakiB (3 mpomyckamu). Pe-
3l0Me 10 MyOJliKalliif, 1110 MOMalThCs B iHI PO3AUIH Xyp-
Hany (1,2,4,5) opopMIsSIETbCS JOBIILHO, ajie 3 TAKUM CaMUM
00CcsroM.

AHTJIOMOBHA BEPCisl pe3loMe CTaTTi 32 3MiCTOM i CTPYK-
Typoto (Aim, Methods, Results, Conclusions) nmoBHicTIo Biz-
MOBia€e yKpaiHo/poCiiicChKOMOBHI.

Kmouogi ciioBa. HeoGxinHo BKa3aTu KJIIOYOBi CJIOBa —
Big 3 po 10 pis iHOeKCyBaHHS CTATTi B MOLIYKOBUX CUCTE-
max. Ki11o4oBi cjioBa MOBHICTIO BifllIOBiIal0Th yKpaiHCbKOIO/
POCiICBKOIO Ta aHIJiICbKOI0 MOBOIO. /111 BUOOPY KITIOUOBUX
CJIiB aHIIiiChKOI0 BUKOPUCTOBYIOTh Te3aypyc HallioHanbHO1
MmenuyHoi 6i6mioreku CILA (Medical Subject Headings —
MeSH).

TekcT cTaTTi (yKpaiHCHKOIO 260 POCiiiChKOI MOBOIO)
CTPYKTYPOBaHUIA 3a pO3[iJlaMU: BCTYM (aKTyaJIbHICTh), META,
Martepiajv i MeToiu, pe3yJbTaTh, OOrOBOPEHHSI, BUCHOBKH.
Po3nin «O0roBopeHns» € 000B’I3KOBMM Ta MAa€ BKIIOYATH
3000-3500 3naKiB 0e3 npooOiiB.

Po3kpurta norenniiiiux KOHQIIKTIB iHTepecin

ABTOpU TMOBUHHI PO3KPUBATU BCi BiAHOCUHU a00 iH-
TepecH, siKi MOXYTb MaTH MPsIMUI a00 MOTEHUINHUI BIIUB
YU HAaTU yIepeIkXeHicTb B poOoTi. Xoua aBTOp, MOXJIUBO,
He BiluyBae, 1110 iCHYE SIKUI-HeOyab KOHQIIKT, PO3KPUTTS
BiIHOCHH i iHTepeciB 3a0e3meuye OiIblI MOBHUIM i Tpo3opuit
TpoIiec, M0 MPU3BOAUTH JO TOYHOI i 00’€KTUBHOI OLIHKYU
poboTu.

YcBinomieHHs1 peaibHOro abo nepeadayyBaHOro KOH-
GbIikTy iHTepeciB - 1€ MepcreKTUBa, Ha SIKYy MalTh MPaBo
yutayi. Lle He o3Hauae, 110 iHAHCOBI BITHOCUHMU 3 OpTraHi-
3alli€lo, sIKa CIIOHCOpYBaJja J0CIiIXKeHHsT a00 KOMIIEHcallilo,
OTpUMaHY 3a KOHCYJIbTAIliliHY pOOOTY € HETOPEYHUMH.

[Mpuknanu NOTeHUiMHUX KOHMIIKTIB iHTepeciB, sKi
npsiMo ab0 TOGIYHO TIOB’sI3aHi 3 JOCIIIKEHHSIM, MOXYTh
BKJTIOUATH, ajie He 0OMEXYIOThCSI HACTYITHUM:

e HaykoBi rpaHTu Big piHaHCOBUX areHTCTB (IIpOXaH-
HS HaJaTu JaHi Mpo CIIOHCOpa MOCTiIXKEHHS Ta HO-
Mep TPaHTY)

e ToHopapu 3a BUCTYIM Ha CUMIIO3iyMax

e  (dDiHaHcoOBa MiATPMMKA y4acTi B CUMITO3iymMax

e dinancoBa miATpMMKa OCBITHIX IMporpam

e 3aifHATICTb a00 KOHCYJIbTaIlii

¢ TliaTpuMka 3 60Ky CIIOHCOpa MPOEKTY

e [locana B KOHCYJIbTaTUBHI pani a00 pali TMPEeKTOPiB
a00 B iHIINMX BiTHOCWMHAX YIIPaBIiHHSI

e Kinbka diniii

e  @DiHaHCOBi BiZTHOCWHM, HANPUKIal, MailoOBY y4acTb
a0o iHBeCTULIiIHUI iHTEpec

e [lpaBa iHTeNeKTyaJllbHOI BJIAaCHOCTi (HampuKiIaid, ma-
TEHTHU, aBTOPCHKIi MTpaBa i pOsIITI BiJl TAKUX MPaB)

*  VrpumaHHS 4oJIOBiKa i / a0 miTel, IKi MOXYTb MaTh
diHaHcoBUI iHTEpeC A0 podboTH

Kpim Toro, ciig po3KpuBaTH iHTEPECH, 1110 BUXOASTH 3a
paMKu (piHaHCOBHMX iHTEepeciB i KoMmIeHcalii (HehiHaHCOBI
iHTepecu), sIKi MOXYTb OyTH BaxJIUBI 17151 yMTadiB. BoHu Mo-
KYTb BKJIIOYATH, ajie He 0OMEXYIOTbCS, 0COOUCTI BiTHOCUHU
ab0 KOHKYpYIoUi iHTepecu, psiMo abo oOiYHO OB’ A3aHi 3
LM JOCIIKEHHIM, a0o rnmpodeciitHi iHTepecu abo 0coOuCTi
TIepeKOHAHHS, SIKi MOXYTb BIUIMHYTHU Ha BaIlle TOCTiIKEHHS.

BinmoBimanbHuii aBTOp 30Mpae GopMu pO3KPUTTSI KOH-
¢maikTy iHTepeciB Bin ycix aBTopiB. B aBTOpCHKIil criBIparii,
JIe IOIyCKaloThes HOopMaTbHi YTOAW MPO MPEeaCTaBHUIITBO,
IIJISI BiAIIOBiMHOTO yYaCHUKA JOCUTD MiAnmucaT Gopmy po3-
KPUTTS Bil iMEHi BCiX aBTOPiB.

IIpuknaam po3kpurts indopmanii

Hocnimxenns pinancyBamocs X (rpaHt Ne X).

KoHuikT iHTepeciB: aBTOp A OTpUMaB IOCHiAHI rpaH-
TH Bin koMmnaHii A. ABTop B orpumaB roHopap morosigaya
Big koMmnanii X i Bojoxie akuissMu B komnaHii Y. Asrop C €
YJIEHOM KOMITeTY Z.

KoHbaikT iHTepeciB: aBTOpU 3asIBJISIIOTD, 1110 Y HUX HE-
Ma€ KOH()IIIKTY iHTepeciB.

Ilonsika. ABTOpY MOXYTh BUCJIOBUTHU IMOMASKY 0COOaM
Ta OopraHizauisiM, 110 CIIPUsIM IyOJiKalii cTaTTi, ajie He €
il aBTOpamu.

IndopMaliss mpo BHECOK KOXHOTO ydyacHuka (i oci0,
3a3HAaYEHUX Y po3aiJi “romsika™).

Ilpuxaaod: O.C. IBaHOB - KOHIEIIis Ta TU3aiH TOCITi-
mxeHHs1, .I1. TleTpoB - aHani3 oTpuMaHuX JaHUX, 0(OpM-
JICHH$I TEKCTY pOoOOTH.

ABtopu BucioboioTh noasky (IlpizBumie 1. B.) 3a
o¢hOpMIIEHHS iTIoCTpalliii.

Cmucok gitepatypu. Y 6ibiiorpadii (mpucrareiiHoMy
CIUCKY JliTepaTypu) KOXHE Kepeso 3a3HavyaloTbh 3 HOBO-
ro psiaka mia nmopsjakoBUM HomepoM. Bumoru no odopm-
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JIEHHsI JiTepaTypHUX IXepesa 3a Vancouver style meTaibHO
MpeAcTaBleHO Ha caiTi XypHainy. Ilicasa KoxHOro mKepeaa
OBOB’SI3KOBHM € nomaBaHHs iHOro iHTEpHET aapecu
(https://ukrjnd.com.ua/index.php/journal/article/view/22).

Ilepen BiaxnmpaBKOO aBTOPU MalOTh 3IiHCHUTU camMone-

PeBipKy TEKCTY HAYKOBOI CTaTi Ha:

1. IlnariaTt. YkpaiHo Ta pocCiliChKOMOBHiI TEKCTH CTaT-
Ti epeBipsI0Th Ha TIJIariaT 3a I0MOMOTO0 TIpOrpamMu
eTXT Antumnnaruar https://www.etxt.ru/antiplagiat,
III0 € HEOOXiTHOIO YMOBOIO IJIs Ilepenadi CTaTTi IS
MOJAJBIIOro pelieH3yBaHHsA. PiBeHb iHOMBiTyab-
HOCTi TOCTiIKeHHST Ma€ OyTH He Huxkuuit 80%.
HaykoBuii cTuIb BUKJIaJIEHHS MaTepiay.

3. TaBrtoJOrito — NOBTOPIOBAaHHS y TEKCTi.
VYHiBepcallbHiCTh BUKJIaJIeHHS MaTepiany (uutabdeb-
HicTb). TekcT cTaTTi Ma€ Jerko Ta MpPOCTO CIIpUIi-
MaTHCs, He OyTU NepeoOTsKeHUM abpeBiaTypaMu,
CIIELiaJIbHOIO BY3bKOIPOMIIbHOIO TEPMiHOJOTIEI0
abo Takolo, 110 He HaOyja MiXKHapOIHOI aJarlTallii.
PeyeHHs1 MalOTh OYTU IPOCTUMMU, JIJAKOHIYHUMM i HE-
CTH 3aBEPIICHUI 3MICT.

5. KinbKicTh MocuaaHb Ha CTaTTi Ta HAyKOBi MaTepiaiu
3 imeHTudikaropom DOI (He meHn1e 80 %).

6. BimnosigHicTh BUMOTaM BUAAHHS.

TMMOMWJIKM, 1110 HAMYACTIIIE BUHUKIOTh
Y IHOJAHUX PYKOIINCAX:

1. BuKOpHCTOBYIOTH y pEUEHHSIX «3aliBi» CJIOBa i BUpa-
31. Ycbhoro 3aiiBoro Tpeda ynukatu. Kepyiitecs mpa-
BUJIOM: «SIKIIIO CJIOBO 3 pEYEHHSI MOXHA BUKUHYTHU
i IpU LIbOMY 3MiCT He BTpPa4eHO — CJIOBO Tpeba BH-
KuHYyTU». Lle caMe cTocyeThes i OinbIIMX 32 00CsTOM
¢parMeHTiB TEeKCTYy.

2. He BipHO BKa3yoTb onuHU1li BUMipy. CUCTeMHi o~
Huii BuMipy cuctemu Cl HaBomsTh 6€3 Kpanku (M, T,
ra, Mojb), a HeCTaHAapPTU30BaHi OMMHUIII — 3a CKO-
POYEHHSIMU.

3. Tpeba po3pi3HATU CUMBOJIU «—», «—» Ta «-». [lepiuit
i3 HUX Y pyKOMnucax He BUKOPUCTOBYIOTb.

4. DBinblIicTh PEIaKTOPCHKUX MPABOK OOYMOBJICHI HEBi-
PHUM BXUBAHHSIM CJIiB «B», «y», «i», «Ta», «3», «i3», «3i».

5. VY crarrsgx He BUKOPUCTOBYIOTh BUPAa3U «Ha MPOTSI-
3i» — 3aMIiHSIEMO <«IIPOTSTOM», «HAWOUIBII MOTYX-
HU» — «HAUTIOTYXHIIINN» , «IIpU» — «y pas3i» i T. II.

6. 3aiiBe BUKOpPUCTAHHS CclIoBa «O0yn0». Tpeba yHUKATH
clioBa «Oyyo»: 6e3 HbOro, 3a3BUYail, 3MiCT peyeHHSs
He 3MiHUTbCS.

7. CKOpOYEHHSI HayKOBUX TEPMiHiB Y CTaTTi Tpeba 3Bec-
TH 10 MiHIMyMy.

8. HasBu Tabnuib i pUCYHKIB (Ta MPUMITKM [0 HHUX)
MMOBUHHI OyTH «BUWYePIHUMU». YUTauy He MOBUHEH
IIOJATKOBO MepeunTyBaTH «Marepiaj i MeToIu qOCi-
IIXXeHb» 200 Ha3By po0OOTH, 1100 po3idpaTHUCs y 3MiCTi
TaOJIMIIi Y1 PUCYHKA.

9. CratrTi HalyacTille BiIXWUJSIOThCSl PEAKOJIETIE0 ye-
pe3 BilCYTHICTh CTAaTUCTUYHOTO OMpAallOBaHHS Tep-
BUHHUX JaHUX (3arajibHi BAMOTH 10 (axoBUX ITyOJTi-
Kallii1).

10. He pexoMeHI0BaHO BXXMBAaTX B TEKCTi MaCUBHMI 3a-
JIOT: «IIpO0H BilOMpaTUCs», 3aMiCTh IIbOTO — «IIPOOK
BigOMpanu»; «I0CHiIXKEHHS 30iCHIOBAIUCS» — «J10-
CITiIXEeHHS 3IMiACHIIN.

11. fxmo BUHMKAOTh MUTAHHS II0A0 OGOPMICHHS 4K
MpeacTaBJIeHHs NEBHUX JaHUX Y CTaTTi — MOXHa Opa-
TH 3pa30K OCTAHHBOTO HOMEPY XXYypHaIy.

12. BincyTHS MOXIUMBICT pemaryBaHHS PUCYHKiB, Ta-
Oonuni, dopmyia, HaBeAeHUX y poboti. HeoOximHo
HagaTu pemakiiii 3MOry iX pemaryBaTu, TOOTO He BU-
KOPUCTOBYBAaTU HECTAHAAPTHI MPOrpaMu.

Crartri, opopmiieni 0e3 momepKaHHA NMPABUJI He MPH-
iiMaOTbCS, aBTOPAM He MOBEPTAIOTHCA.

Y pasi HeraTUBHOI HAyYKOBOI peneH3ii, CTaTTi He my-
OMKYI0TbCS, ABTOPAaM eJI. MOMTO HAACWIAETHCA BiIryK 3
MOXKJIMBICTIO JOONPALMIOBAHHA CTATTI 4M 3aMiHM ii iHIIAM
Marepiajaom.
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