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Abstract. The purpose of these recommendations is to provide information on
regulations, the required scope of action, and forms for recording measures to ensure the
chemical and microbiological safety of water used in hemodialysis and hemofiltration.
For patients with chronic kidney disease stage VI, the quality of water is just as vital as
treatment itself, since water makes up 98% of the dialysis solution.

Safe and effective hemodialysis can be carried out only after multi-stage water
purification, especially given that the centralized water supply in Ukraine does not meet
the required standards.

The use of low-quality water is associated with an increased risk of cardiovascular
diseases, mortality in dialysis patients, and adverse effects on indicators of oxidative
stress and inflammation, as well as decreased immune function and bone integrity.

1t is necessary to ensure compliance with ISO standards to guarantee the chemical
and microbiological safety of water through continuous monitoring, both internal and
external, with the involvement of health care institutions and dialysis centers.
Standard operating procedures (SOPs) regarding technical, chemical, and
microbiological monitoring of water quality for HD/HF define the frequency of testing
and the responsible personnel for ensuring compliance.

If the water quality does not meet the required parameters for hemodialysis, dialysis
is not carried out, and appropriate corrective actions are taken to eliminate the cause.
Keywords: chemical and microbiological safety of water, hemodialysis,
hemodiafiltration.
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3a0e3neyeHHd XiMiyHOi Ta MIKp0OOioJIOriuHOI Oe3neKu BOaM A1l reMoiaizy ado
remogiadinpTpanii. Kniniuni pekomengamnii YKpaiHcbKoi aconianii HegpoJoris
i paxiBuiB 3 TPAHCIUIAHTALII HUPKH
YKpaiHcbKa acoluialist HepoJoriB i haxiBIIiB 3 TpaHCIUIAHTALlill HUPKA

CKiaja eKCnepTHOi rpynu:
T'onoBa: M.KonecHuk
Ynenu: JI.Kopoas, Kpaciok E., B.HoBakiscekmii, B.Tkauyk , T.KocTunenko, K.3akonn

Pestome. Memoro yux pexomendauiii € Hadanus inghopmauii wio0o Hopmamuegie, HeobxioHo2o 06 emy il ma gopm
peecmpauii 3axo00ie 3ab6e3neuenHs XimMiuHoI ma MiKkpobioaoeiunoi be3neku 600U y pazi 3acmocy8aHHs 2emooianizy 4u
eemodiainbmpauyii.

s nauienma 3 XXH VI saxicmb 600u mak camo scummeso eaxcauea sk I1/TND nikyseanus, ockinrbku 600a
cknadae 98% dianizyionoeo posuuny.

besneuna i epexmusna cecis I'l/T1D moxnce 6ymu 30iiicHena aue nicas NONepeoHb020 pemenbHO20 O4UUCHHS
600U, 0CO0AUBO 3 YPAXYBAHHAM MO20, W0 YEHMPAAI308aHO 00CMAaBAeHa 600a 8 YKpaiHi He 8i0nogioac HeoOXiOnuUM cmaH-
dapmanm.

3acmocysanus AKicHO20 0ianizyU020 pO3HUHY ACOUIIOEMBCA  3i 3HUNCCHUM PUSUKOM Cepueso-cyOUHHUX 3aX60-
proeans i cmepmuocmi y IJl-nayicnmie ma 3 no3umugHUM 6NAUBOM HA NOKAZHUKU OKCUOAMUBHO20 CIpecy | 3MEeHUleH-
HAM KOHUeHmpauii xonecmepuHy Ainonpomeioie Hu3bKoi wjinbHOCHI.

Heobxiony axicme 600u, saka gionogioae eumoeam 1SO, modxcHa 3abe3neyumu auuie 3a ymMos pecyasipHo2o0 mex-
HiYH020, MIKPO0I0A02IMHO20, XIMIYH020 MOHIMOPUHEY, MeNnA08oi ma XimiuHoi de3zingexyii. KodcHull 3axnad oxopoHu
300pos’a mae po3pooumu enympiwni COIlu w000 nposedents mexuiuHo20, XiMiUH020, MIKP0OOi0A02IYHO20 MOHIMOPUH2Y
axocmi cucmemu ouuuerns 600u oas III/TH D i3 euznauenHam wacmomu npoeeoeHHs 00CAi0HCeHb ma ocib 8i0nosidanb-
HUX 3@ IX 0OMPUMAHHSL.

Y pa3i negionogionocmi sxocmi 6odu nHeobxionum napamempam 6odu oas 171, dianiz ne nposodumscs ma npuiima-
omuvcs 8iON0GIOHI Kopu2ysanbHi 3axo0u 0451 YCYHeHHs NPUYUH.

KmouoBi ciioBa: ximiuna ma mixpobionociuna 6esnexa 60du, eemodianis, eemodiagirempauis.

Meta Ta cdepa 3acTocyBaHHA KIiHIYHMX [1iif Ta (opM peectpauii 3axomiB 3a0e3MeUeHHS
peKoMeHAanii. MeToro 11X peKOMeHIalliil € HagaHHSI  XiMiYHOI Ta MiKpoOiojioriyuHoi 0e3neku BogU Yy pasi
iH(opmallii 111040 HOPMATUBIB, HEOOXiTHOTO O0’€MY  3aCTOCYBaHHS reMoJiaiizy uu reMoaiadinbTpaiii

EO EHnoToKCcMHOBI OMMHMAIIL

303 3aKkiam OXOpOHU 300POB’ST

KYO KonoHieyTBoptooyui oquHuUIL

CoI1 CraHgapTHi onepalliiiHi mpoueaypu

2Bl VALY XpoHiyHa XBOpoOa HUPOK V cTaii — reMofiati3 abo reMopaiadiibTpanis

XXH VIIo® p p p an i )i pair

ISO International Organization for Standardization (MixHapoaHa opraHi3zaris
CTaHIapTU3allil)

LAL Jlizat ame6ouuTiB Limulus (TecT aj1 BUSIBIEHHST eHIOTOKCUHIB)

uS/cm Mikpo-CiMeHC Ha CAaHTUMETP, ITOKa3HMK MPOBiTHOCTI (KOHAYKTUBHOCTI) BOIM TTiCIs
3BOPOTHOT'O OCMOCY

RO Reverse osmosis (3BOpoTHMIT OCMOC)

AkicTe BoAM BUPIIAJALHO BAXKIMBA A
sgifichennsa TJI/TA®. dna nanienra 3 XXH V]
SIKiCTh BOJIM TaK CaMoO XKUTTE€BO Baximsa sk [ /TP
director@inephrology.kiev.ua JiKYBaHHS, OCKiJIbKM Boja ckiagae 98% miasizyiouoro

pPO3YUHY .

Mukoaa Kojgecauk
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Besmneuna i epektuBHa cecist [I/T D moxe 6yt
3AiMiCHEHa JIMILE TIiCJasl TMOIepPeaHbOro PEeTEeJbHOTO
OYUILIEHHSI BOAU, OCOOJIMBO 3 ypaXyBaHHSM TOTO, IO
LIEHTPaJi30BaHO JOCTaBJIeHA BOJa B YKpaiHi He Bilmo-
Bilae HEOOXiTIHUM CTaHIAPTaM.

ITocriitHe BmockoHameHHS TexHoioriin ['I/TAdD
BUMAra€ 3aCTOCYBaHHS BOJU BUCOKOI SIKOCTi. Bimmo-
BiiHO n0 pekoMeHiauiil 2.1 eBporeicbKoi Kpauloi
HupkoBoi npakTuku (European Renal Best Practice -
ERBP), 3a MOXJIMBOCTi, Cil BAKOPUCTOBYBAaTU BUCO-
KOIOTOYHi MeMOpaHu g MiHiMi3allil JOBrOCTPOKO-
BUX ycKJIangHeHb [ J]-Teparii.

BucokornotrouHi MeMOpaHu MalOTb BUCOKY BOJO-
MPOHUKHICTh, 110 MOXE BUKJIMKATHA 3BOPOTHUIN MOTIK

Jia1i3yl040ro po3uMHy B KpOBOTIK, 1110 TAKOX TUKTYE
HEeOOXiIHICTh 3a0e3neueHHs] BUCOKOI SIKOCTi BOAY JJISI
ra/rao.

3rignHo gaHux gochaigxkeHHs ESHOL, onnaiiH-
I'’I® acouitoBanacst 31 3HUKEHHSIM CMEPTHOCTI Bif
ycix npuuuH Ha 30% MOPIiBHSIHO 3 BUCOKOIIOTOYHUM
I'1. Onnaiitn-rexuonorist ['J1® nepenbavyae BBeAeHHS
PO3UYMHY BUTOTOBJIEHOTO OHJIaliH 00’eMoM nmo 30 ji-
TpiB 3a OHY cecilo O6e3rnocepeaHbO B KPOBOTIK Malli-
€HTA.

TloTeHUiitHI TOKCUYHI BIUIMBU OiaJIi3HOI BOAU HE-
HaJIeXXHOI1 gkocTi Ha nauieHTiB 3 XXH V]I nogaHi B Ta-
Ouui 1.

Tabauys 1

3a0pyaHeHHs BOJIM Ta iX MOTEHIIHA TOKCUYHA Jist

3a0pyaHioBay |

IloTennjiitnnii TOKCHYIHMIA BIIJIVB

Po3unneHi HeopraniyHi cnoayKn

AmoMiHili MikporuTapHa aHeMisl, anHaMiyHa XBOpo0Oa KiCTOK Ta OCTeOMAJIsILLis, diali3Ha
eH1edasonaris.

Minb Hynora, 03H00, rojioBHUl OiJib, FeMaJTiTUYHA aHEMisI, TETIaTUT.

®rop CBep0iX, HyIOTa, apuTMis, XBOPOOa KiCTOK: OCTCOMAJISIIisT

CBuHelb 3arpuMKa (pizM4HOro Ta MCUXiYHOTO PO3BUTKY,
He(POTOKCUYHICTb, TiMepTeH3is.

Hitpatu MeTtreMorno6iHeMist, 11iaHO3, TilepTeH3isd, HyI0Ta.

Cynbdatn MertabosiyHuii alya03, HyJoTa, OJII0BOTA.

Innk Hynora, 6;roBoTa, IMXOMaHKa, aHEMis.

KanbLiiit, MarHii

CUHIpOM TBEPIOi BOAU: HEXUTh, OJIIOBOTA.
M’s130Ba CJIa0KiCTh, TOJIOBHMIA OiJTb, TIIIEPTOHIsI, HE3My>KaHHSI.

Hatpiit

l'inepTeH3is, HaOpPSIK JieTeHb, TOJOBHUI OiJTb, CIIpara, Taxikapmais, CyI0MHU.

Po3unneHi opraHiuHi cioJiyku

Xmopamin [emoniTmaHa aHeMis.

BinbHuii xsop IeMoniTnuHa aHeMis.

HanmonroBa Ta olrroBa KMCIOTH, [emoniTnaHa aHeMis.

MikpobioJioriyni KOHTaMiHAHTH

Bakrepii

l'inoTensis, 1MmxomMaHKa, 03HO0, HyIO0Ta, OJIIOBOTA.

EHnoTokcuHu

limoTeHsis1, MMxoMaHka, 03HOO, HyI0Ta, OJTI0BOTA.

3acTocyBaHHS BOIM HaJeKHOI SIKOCTi TIO3UTUBHO BILJIMBA€E Ha piBeHb MapKepiB 3alajieHHs] y XBOpUX Ha

XXH V] (tabu. 2).

Tabauys 2
BrumB sikocTi Bonu Ha Mapkepu 3ananeHHs y xsopux na XXH V]I
Kl'l“’.mc“ KinbkicTb baszose Cepenni BignocHi
Mapkepu 3anajeHHs KJTIHIYHIAX s . . 3navenns P
. Nani€HTIB 3HAYEHHS 3MiHH 3minm (%)
JOCJTiZKEHb
C-peakTuBHUI GiTOK (MT/IT) 23 2221 8,63 -3,19 -3,19 <0,001
IHTepaelikin 6 (Tir/min) 16 721 25,65 -5,43 -21% <0,001
AHTArOHICT peLeNTopy /10 7 213 0,89 0,16 -18% 0,002
iHTepIeliKiHy-1 (Hr/mi)
DaKTOp HEKPO3Y MyXJIMH- 8 256 34,58 -13,29 -38% 0,003
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3acToCcyBaHHSI SIKICHOTO [iajli3ylouoro po34uHYy
ACOLIOETBCS 31 3HUKEHUM PU3UKOM CEPLEBO-CYANH-
HUX 3aXBOPIOBaHb i cMepTHOCTi y ['Jl-naiieHTiB Ta 3
TMO3UTUBHUM BIUIMBOM Ha MOKAa3HUKU OKCUIATUBHO-
TO CTpeCy i 3MEHIIIEHHSIM KOHUEHTpallii X0JeCTepUHY
JIIMOTMPOTEiiB HU3bKOI IiITbHOCTI.

AHai3 5 KOHTPOJIbOBAHUX JOCTIAXEHb i3 3aCTO-
CYBaHHSIM YJbTPAYUCTOI Oiajli3HOI BOAM TMPOAEMOH-
CTpyBaB 3HaAYMMe MiJBUILIEHHS PiBHS TeMOrJ00iHy Ta
3MEHILIEeHHS HEOOXiTHOCTI BBEAEHHS €PUTPOTIOETUHY.

YoMy HeoOXimHUI peTeTbHUI KOHTPOJb BXil-
Hoi Boau? YwMciaeHHi CcKJaJoBi BU3HA4YalOTh SKiCTb
BXiIHOI BOAM, 11 TOKCUYHICTb Ta HEOOXiTHY KOH(i-
rypauiio CUCTeMU ii OUMILEHHS 4151 KoHKpeTHoro I'/I-
BifisIeHHS.

HalinomupeHiili KOHTaMiHAHTU BXiIHOI BOIMU:
HeopraHiyHi, opraHiuHi, 0i0JOTiuHiI Ta paaioJOoTiuHi
KOHTaMiHaHTH (Tab. 3 Ta 4).

Tabauys 3

MakcuMaJbHO J0NYyCTUMA KOHIIEHTPAILisl HEOPraHIYHUX TA OPraHiYHUX KOHTAMIHAHTIB BXiIHOI BOIM

Ha3ssa Konuenrpanis (mr/x)

Kanbmii Ca 2.0

Marsiit Mg 2.0

Kariii K 2.0

Harpiii Na 5.0

Ctubiit Sb 0.006

ApceH As 0.005

Bapiit Ba 2.000

Bepiniit Be 0.004

Kanmiit Cd 0.005

Xpom Cr 0.100

CBuHelb Pb 0.015

Mepkypiii Hg 0.002

Cenen Se 0.050

ApreHTym Ag 0.100

AJTIOMiHii Al 0.05-0.2

XjopamiH 4.000

BinbHuii xitop Cl 4.000

Miznp Cu 1.300

®rop F 2.0-4.0

Hitpat (s1x HiTpOreH) N 10.000

Cynbsdat SO42- 250.000

Tamiii Tl 0.002

Huak /n 5.000

Tabauysa 4
BakrepiaabHi KOHTaMiHAHTH
bakrepianbHi mramMu % bakrepianbHi mramu %

Pseudomonas aeruginosa 29.1 Klebsiello oxytoca 2.3
Pseudomonas cepacio 14.7 Moraxella spp. 1.6
Pseudomonas spp. 13.2 Aerococcus spp. 0.7
Pseudomonas stutzerii 10.8 CDCgrCE-2" 0.7
Pseudomonas maltophilia 7.7 CDCgrV-V-22 0.7
Pseudornonas vesicularis 7 Bacilus spp. 0.7
Pseudomonas alcaligenes 3.1 Micrococcus luteus 0.7
Pseudomonas fluorescens 1.6 Acinetobocter spp. 0.7
Pseudomonas acidovorons 1.6 Bcebvoeo inwux baxmepiii 11.2
3aeanbHi ncesdomonadu 88.8 2 3apa3s k1acudiKyeTbes SIK CTEHOTPOPOMOHAC —
Corynebacterium spp. 3.1 maitophilla.

6 KAiHIYHI pekomeHaaLii
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YacTuHa HEOpraHiuYHUMX KOHTaMiHAHTIB MPUPOJI -
HUM YMHOM MPUCYTHI Y BOMi, a AesIKi MOTPAIISIOTh
SIK BiIXOOW TIPOMUCIIOBHMX IIPOIIECiB: KaJblliii/Mar-
Hill, dTOp, aMIOMIiHINi, XJIOp/XJIOpaMiHU, Cyiabdaru,
HiTpaTu.

Opeaniuni Konmaminaumu:

e @eHOJIM TA OPraHiYHi KHCJIOTH MOXYTb ITOTPAITUTH
y BOY pa3oM 3 IIPOMUCIOBUMU BiIXOJaMMU.

o IlecTnnuayu Ta repOiNMION: MECTULIMIN, LIO BUKO-
PUCTOBYIOTBCSI B CiJIbCbKOMY T'OCIIOAApPCTBi, MO-
KYTh IIOTPAllMTU B BOJOHOCHI TOPM30HTH Yepe3
JIo11i a00 3/UBU.

o @apmaneBTHYHI NpenapaTH: aHTUOIOTUKHU, TOPMO-
HU, Ta iHIIi JiKapchKi 3aco0u, sIKi MOXYTb IOTpa-
MUTHU 10 BOAU Yepe3 CKUAU 3 JliKapeHb abo 3 Mpo-
MUCJIOBUMM CTIYHMMHM BOJAMH.

o IloxkexHi XiMIKATH: 3aJIMIIKK ITIHHUX ab0 XiMid-
HUX 3ac00iB, 1110 BUKOPUCTOBYIOTHCSI B OOPOTHOI 3
MOXKEXaMU.

e Opraniydi KHCJIOTH Ta PO3YHMHHUKH MOXYTh I1O-
TPAILISITH 10 BOAU 3 IPOMUCIOBMMU BUKUAaMU 200
Bimxomamu.

Padioaociuni konmaminanmu: Pagionoriydi KoH-
TaMiHaHTU MOXYTb MOTPAIUIATU Yy BOAY ITiJ yac ii mpo-
TiKaHHSI Kpi3b IPYHT UM CKeJli a00 3 MPOMUCIOBUMU
BigxomaMu.

Axicmv _600u oaa IJI/TJID nosunna sionosidamu
HAUIOHANbHOMY (AKWO 6iH _cmeopeHuil) abo obpanomy
MidCHapooHoMy cmandapmy:

e International Organization for Standardization

(ISO)

e  European Pharmacopoeia (EPh)
e  European Best Practice Guidelines (EBPG)
e Association for the Advancement of Medical

Instrumentation (AAMI)

Pexomenpanii ISO € Hailbinpl MHUPOKO BU-
KOPUCTOBYBaHUMU. HailBaxkuBilIMM CTaHAapTOM
sgkocti Bogu € ISO 23500-3:2019 “Preparation and
quality management of fluids for hemodialysis and
related therapies” Ta oHoBiaeHuit I1SO 23500-1:2024
- Preparation and quality management of fluids for
haemodialysis and related therapies

IS0 23500 Ynpaeninua axicmro eéoou o I/ T/ PD.

3aranbHi BuMoru
1S0 23500-1 Yactuha 1:
3aranbHi BuMoru

PipuHa pnga pianisy
1S0 23500-5 YacTuHa 5:
AKicTb AianiaHoi Boau
ans TA/TAO

KoHueHTpaTtu

IS0 23500-4 YacTuHa 4:
KoHueHTpaTty
ana TA/rAo

Hapuucra Boga HeoOximHa mist BukoHaHHst ] ta
T'1®. YaprpayrcTa Boma Ma€ OiabII BUCOKI MiKpoOi-
OJIOTIYHI XapaKTepUCTUKH, HiK CTaHIapTHA BOIA IS
niamizy. Ti OTPUMYIOTb 3aBASKHA HAsIBHOCTI 10JIaTKOBUX
ynbTpadineTpiB, SIKi 3a0€3MEeUyI0OTh MiHIMaJIbHE 0aK-
TepiajgbHe 3a0pyAHEHHS Ta KOHILIEHTpALlil0 €HIO0TOK-
CHUHIB.

11106 3a6e3nmeunT BUCOKY SIKiCTb BOJIM ILJIS diajli-
3y, BUPIIIAJIBHUMU € aleKBaTHA KOHCTPYKIIiSI CHCTEMH
OYMUIIEHHS Ta 11 HAJIEXKHE TeXHiYHEe 0OCIYyTrOBYyBaHHS.

Heo0xigHy sIKicTb BOIHU, sIKa BiANOBiZa€E BUMOTaM
ISO, MoxHa 3a0¢3MEeYNTH JINIIE 32 YMOB PETYJISIPHO-
ro TeXHIYHOro, MiKpoOiOJOTiUHOTO, XiMiYHOTO MOHI-
TOPUHTY, TEIIOBOI Ta XiMiuHOI ne3iHdexirii. Koxamii

06napHaHHs 1SO
23500-2 YacTuha 2:
06nagHaHHs
ans TA/rao

Bopa
1S0 23500-3 YacTuHa 3:
SkicTb Bogy
ana rA/TA®

3aKJIaJl OXOPOHU 3I0POB’S Ma€ PO3pOOUTH BHYTPIIIHI
COIlu momo mpoBeaeHHS TEXHIYHOTO, XiMiYHOTO, Mi-
KpoOioJIOTiYHOTO MOHITOPUHIY $SIKOCTi CUCTEMU OYHU-
meHHs Bogu misg [JI/T1® i3 BUSHaUeHHSIM YacTOTH
NpOBEIEeHHS AOCIiIXeHb Ta OCi0 BiANoBimaabHUX 3a
1X JOTpUMAaHHSL.

SKicTh miamizaTy MoOXe IIOTipIITUTHUCS y 3B’ SI3KY 3
MOPYIIEHHSIMU OYyAb-SKOi CKJIaA0BOI CUCTEMU OYU-
IIEHHS BOAM i OyTH JIXKepeaoM il MiKpoOioJoriYHOTO
a00 XiMiYHOTO 3a0pyTHEHHS.

Eramu ounmenna somu ana I/ TP, dns 3a-
Oe3reyeHHsl HailKkpallloi SKOCTi Aiajli3HOl Ta yjabTpa-
YUCTOI BOAU, KOHCTPYKILiSI BOIOOYUCHOI CUCTEMU MAE
BinnoBsigatu 1S023500-3:2019 ta ISO 23500-1:2024.

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N23 (87) 2025
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Cucrema BomomiaroroBku misd ['I/TA® ckiagaeTbest
3 IEKiJIbKOX €TamiB, KOXEH 3 SIKMX COpPSIMOBaHUIA Ha
BUJAJIEHHS cielu(piuyHUX 3a0pyIHEHb:
a) morepenHs GimbTpallis (IIpeTpUTMEHT);
0) OUYMIIEHHS BOIU METOIOM 3BOPOTHOTO OCMOCY,
KA yCyBa€ PEYOBWHU, IO 3aJIMUIIUINCST Y
BOZ| ITiCJISI MOMNEpPeaHBOrO eTaIlry.

Bogna miciaa mpoxoakeHHs 4epe3 CUCTeMY Iorle-
penHboi pinbTpallii Ha3uBaeThHCA PimoM.

MerTolo nonepeaHboi GiabTpallii € BUTaJIeHHS He-
PO3YMHHUX YacTOK (TaKUX sIK ipxKa, T, MyJl) Ta pO3-
YUHEHMX ITOMIIIOK, BKJIIOYAIOYU TBOBAJICHTHE 3aJ1i30
(Fe2+), 3aranpHuii Ta BiTbHUIM XJI0P, a TAKOX COJIi KO-
CTKOCTi (Kajbliilo Ta MarHiio). Jlyis 3abe3reueHHsT Ha-
JIEXXHOI pOOOTH CUCTEMU 3BOPOTHOT'O OCMOCY, OUMIIEHA
BoJja (¢im) MOBMHHA BiIMOBiZaTU HACTYITHUM BUMOTaM:

3aranbHa XopcTKicTh: <lodH
3aranbHuii xaop: <0.1 mMr/n

BinbHuii xop: <0.1 mr/a

3aranbHe 3ai30: <0.05 Mr/n

Inpexc minbHicHOro ocany (SDI): <3
Tuck: 2—6 6ap

Bubip dinbTpyrouoro 3aBaHTaXeHHS IS OaloH-
HUX MilaHux QinbTpiB 3MIMCHIOEThCA Ha eTami Mpo-
€KTYBaHHSI CUCTEMU BOAOOYMCTKU. BiH 3ajieXXuTh Bif
CKJIaay BXiIHOI BOAW, SIKMIH BU3HAYAETHCS ILISIXOM
pO3ILIMPEHOro XiMiuHoro aHanidy. HaitGinpin moim-
PEHUMU 3aBAaHTAXECHHSIMU € (PpaKkUifHUI KBapLlOBUNI
micok, Birm, Ag-Filter Ta neoJir.

JIist moM’SIKIIEHHST BOAW BUKOPMCTOBYIOTHCS i0-
HOOOMiHHi CMOJIM: KaTiOHHi, aHiOHHi, a TAKOX CIIelli-
aJibHi MiKCH.

3a BUCOKOIrO piBHS XJIOPYBaHHSI BXigHOI BOIU
PEKOMEHIYETHCS MOCiJOBHE BCTAHOBJIEHHS BOX Oa-
JIOHIB 3 aKTUBOBaHUM Byriuisim. Lle no3BoJisie gocsr-
TU KaCKaJHOTO 3HUXEHHS DPiBHS XJIOPY, NPU LbOMY
nepurii GinbTp GYHKIIOHYE K «pOOOUYUl», a APYTUIA
— K «Tigyounii», 3ad6e3neuyoun ocTaTouyHe BUaa-
JIEHHS 37TUIIKOBOTO XJI0pY.

Boaa miciasi mpoxoaKeHHSI 3BOPOTHOTO OCMOCY
Ha3UBAETHCS — MEPMeaToOM. 3BOPOTHUI OCMOC € KITIO-
YOBUM €TallOM CUCTEMHU BOIOMIATOTOBKM, OCKUIBKU
BiH BUpanse OakTepii, BipyCuU, €HIOTOKCUHU, BaXKi
MeTaJu Ta OUIBIIICTh iOHIB, SIKi He OyJM YCYHEHi Ha
eTarni nonepeaHboi Qinprpauii. s nocsirHeHHsT Hali-
BUIIO1 SIKOCTi MepMeary, 0COOJMBO I MPOBEACHHS
I'1®, 6axaHo BUKOPUCTOBYBATU CHUCTEMY IOABIHOT
dinbTpauii 3BopoTHOro ocmocy. lLle 3abesneuye no-
JAaTKOBUI CTYIMiHb OYMIIEHHS Ta MiABUILYE O€3MeKy
Mali€eHTa, MiHIMi3yl0UUd pU3UK HAKOMMUYEHHS TOKCUY-
HUX PEYOBUH.

IIpoToKON MOHITOPUHTY SIKOCTi BXiIHOI BOIH.
KoHTposib 0uMIilleHHS BXiIHOI BOAU: MilaHUN BiIbTp
(KOHTpOJIb TUCKY Ha BXOJi i BUXO/i), ByTUIbHUMN (DiIbTP
(3arasbHU i BiTBHUI XJI0p Ha BXOMi i BUXO[i), KOH-
LIEHTpallisl KaJibllil0 Ta MarHito, HaTPilo, HITPaTiB, BaX-
KX METaJjliB, OPTaHIYHUX PEYOBUH.

loneHHWIA KOHTPOJIb IKOCTi pPOOOTU CUCTEMU
nomnepeaHboi GiAbTpalii 3 AOMOMOrOI eKclpec-
tecTiB: piBHA pH Ta xopcTkocTti, BUIBHOTO i
3araJibHOTO XJIOPY Ta BEICHHS XypHaJly MOHITOPUHTY
(yHKILIIOHYBAaHHS CMCTEMU OUYMILIEHHS BXiAHOI BOIU
(Tabn. 5).

Tabauys 5
®opma peecTpaiii pe3yabTaTiB MOHITOPUHTY XiMiYHOTO CKJIAAY BXiHOI BOAM
Micue Konuenrpauis THui
Jara | Yac | BinGopy | Tuck | pH | Na |sarambnoro | BinbHOrO Ca* | Mg2+ | BAXHX 3a0pya- ITpnviTkn
BOAU XJIOpY XJIOpY g MeTajiB HEHHA
3a nmepeBUIICHHST

JTOTTYyCTUMUX HOPM,
BKa3aTH BXUTi
KOPUTYBJIbHI

3axoau (HanmpuKIIam,

ne3iHdeKIis, 3aMiHa
Ginbrpis).

ITpoTOoKO0J KOHTPOJII0 CUCTEMH 3BOPOTHOr0 0CMOCY. EdheKkTHBHICTE pOOGOTH CHCTEMU 3BOPOTHOTO OCMOCY
OIIIHIOETHCS IIOACHHO IIUISIXOM BM3HAYCHHS KOHAYKTUBHOCTI (MaKCHMMAJIPHO HOMycTwMi 3HadeHHS mis [1/

AP no 25 MxCm/cm) (Taba. 6).

Tabnuys 6
®opma peecTpaiii pe3yJIbTaTiB KOHTPOJIIO TEXHIYHOTO 00CTYTOBYBAHHS CHCTEMH 3BOPOTHOTO 0CMOCY
Tara Yac Ounmennsi/3amina l'[e.pemp_Ka PemonThi Kamﬁpyna}nns[ ot
MeMOpaH dinbTpis poooTn JIATYHKIB
Bci npoBeneHi po6oTH MOBUHHI
OyTH DOKyMEHTOBaHi, 3
BiIMIiTKOIO MPO AaTy HACTYITHOTO
00CIIyTOBYBaHHSI.
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IlpoBeneHHsI TEXHiIYHOrO KOHTPOJIO CUCTEMM Mdiajli3 He MPOBOAUTHLCS Ta MPUKAMAIOTHCS BilMOBIAHI
BiIMOBIAHO peKoMeHalliii BUpoOHUKA. Y pas3i He- 3axoau AJs YCYHEHHs MpuuuH (Tadna. 7).
BiIMOBIAHOCTi SIKOCTi BOAM 3a3HAaUY€HUM MapaMeTpam

Tabauys 7
MOHITOPHHT CTAaHY OCHOBHHUX CKJIAJIOBMX CUCTEMH OYMILEHHS BXiIHOT BOJIM
Etan ounienns ITapameTp Bupooumumii YacToTa BU3HAYEHHS
napamerp
Iimanuii pinsrp Tuck Ha Bxomi 3HIDKEHHS TUCKY™ IlonenHo
Tuck Ha Buxomni
ByrinpHuii piasrp Tuck Ha Bxomi 3HIKEHHS TUCKY IIlogenHO
Tuck Ha BuXozi
KoHIieHTpallist BUIbHOTO Ta 3araIbHOIO
XJIOPY Ha BUXOMi
[Tom’ sikiryBay 2KopcTKicTh Bomy Ha BUXOL
3BOPOTHil 0OcMOC KoHnyKTUBHiCTh TIEpMeaTy KoHayKTHUBHICTb IlonenHO
Tuck dima 3HIDKEHHS TUCKY
IHI11Ii MOKa3HUKM BIATIOBITHO 10
peKOMEHIaIliii BAPOOHUKA
Bionogidasvbricms 3a 3abe3leUeHHS BUKOHAHHS IIpoTokos MiKpoOiIOTiYHOr0 MOHITOPHHTY 0€3-

[POTOKOJIy MOHITOPMHTY BXimHOI (BomorinHoi) Bogu mekH Bomm miasa IJI/TA®. MikpobiomoridyHuii MOHi-
y Bimginenni I'/l Hece ocoba, sika BusHadeHa COITom Ttopunr Bogu mrg I'IN/TH® mependadyae BU3HAYCHHS

303. 3arajJibHOi KUTBKOCTi OakTepiii i eHIOTOKCUHY (puc. 1).
3BMYAWHKUIA | BUCOKONMNO- roo
ro TOVYHUA T
= = =
BakTepii BakTepii BakTtepii
(KYO/mn) (KYO/mn) (KYO/mn)
<200 <0, <00
EHOOTOKCUHMK EHOOTOKCUHK EHAOTOKCUHMK
(EO/Mn) (EO/mn) (EO/mn)

Puc. 1. Bumoru 10 Mikpo06ioforiYHUX XapaKTepUCTUK BOIU /IS Pi3HUX TUTTIB Jliati3y.

ITpumitku: KYO = KosioHieyTBOpIooua oMHUILS = «Mipa KiJIbKOCTi 6aKTepiaibHUX a00 rpUOKOBUX KJIITHH, 5IKi TEOPETUYHO
BUHUKAIOTh 3 OMHIET KIIITUHU Y pa3i BUPOIILYBaHHS Ha TBEPIOMY cepenoBuiili»; EO = eHIOoTOKCMHOBA OMUHUIIS.

Bid6ip npo6 60du oaa mikpobionoeiunoeo mMoHimo- Incmpykuia wodo 6idbopy 3paszkie 60du 0aa Mikpo-
UHRY: 010102i4H020 MOHIMOPUHEY.

1. BxinHa Boma (A0 mMoyatky OyAb-sIKUX eTamiB e [ MiKpoOioJOTiYHOTO aHali3y BUKOPUCTOBYIOTh
OYUILIEHHST). TIJIBKU CTepWIbHUN mocyh (abo MakeTu 3 KOHEK-

2. Boga (din) micaa monepeaHboi dinbTpaliii TOpOM), a BigOip MpoOU MPOBOASATh B CTEPUIBLHUX
(TpeTpUTMEHTY) pyKaBHUYKax, ab0 mpoae3iHdiKoBaHUMU pPYKaMU.

3. Bopa micisi 3BOpOTHOTO ocMocCy (mepMear). BukonyiiTe ririeHy pyk.

4. Ha Bxoai 10 AiajlizHOI MallIMHU i MiCJIsl HEl. e [IlpoTpiTh OTBip 3pa3Ka CHUPTOBOIO CEPBETKOIO

IIPOTATOM | XBUJIMHU Ta gaiiTe BUCOXHYTH.

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N23 (87) 2025 KAiIHIYHI pekomeHaaLii 9
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e Hanuiite 2 niTpu Boau y BiApo Ta BUIMITE. 3 KpaHiB
3a0ip BOAM 3AiCHIOIOTH MiCIs BUTbHOTO BUITYCKY BOIU
MPU MOBHOMY BiIKPUTTi KpaHy BIPoaoBX 60 cek.

e [Ilo6 YHUKHYTU 3a0pyIHEHHS, TOBUIBHO BiAKPUIi-
T€ KpaH i HalOBHITh KOXEH KOHTEWHep 11 3pa3KiB
JIO TIOJIOBUHU.

e HeraifHo 3akpuliTe KpUIIKY, 00€pexXHO, 1100 He
3a0pYAHUTHU BHYTPIIIIHIO YACTUHY KOHTEWHEpa.

o [IlozHauTe BiamoBiAHUMU iZeHTUdIKALIAHUMU
eTuKeTKaMu. Ha eTUKeTIi cilifi BKa3aTh XTO 3aMOB-
HUK, Miclie BiZ0opy, naTa i yac Bigbopy, KiAbKiCThb i
JIOAATKOBI 3aIUCH.

e 3pasku BOAM IS AOCHIAXEHHS CJif ITOCTaBU-
™ npotsaroMm 30 XBUJIUH 10 Jlabopatopii. 3pa3ku,
SKi OyAyTh AOCHIIXKYyBaTUCh MO3a HMMU YaCOBUMU
paMKaMmu, MOBUHHI 30epiratucs 3a to 5°C i He Oib-
1re 24 roauH.

Jist TpaHCOPTYBaHHS OaxkaHO OXOJOAUTU MPOOU
1o temreparypu 2-5 C. Ilig yac TpaHCIOPTYBaHHi EM-
KOCTi 3 Mp0o0010 MaloTh OyTH 3axUILIeHi BiJ 3a0pyIHEeH-
Hsl, YIIKOJXKEHHS Ta CAaMOBIUJIbHOTO BiIKpUTTSI IPOOOK.
Buau ta yactora MikKpo0io0riaHOro MOHITOPUHTY T10-
JaHO y Tabauili 8.

Tabauys 8
Buau Ta 9acToTa Mikpo0io10riTHOro MOHITOPHHTY
Bun konTpoJI0 YacToTa npoBeJeHHs
MixkpobiosoriyuHuit aHasi3 He pinie 1 pa3sy Ha Micsilib
AHaJi3 Ha miporeHu (€HIOTOKWHM) He pinmie 1 pa3y Ha Micsiib
PesynbpTaTit HOKYMEHTYIOTHCS B CIIeIliaIbHOMY XKypHaJi a00 eJIeKTpOHHIi cuctemi (Tadi. 9).
Tabauys 9
®opma peecTparii pe3yabTaTiB MIKpo0ioJIOriYHOr0 MOHITOPHHTY BOIH
Micue Klm’mc.T“]’ Pseudomonas | Legionella | Escherichia LI K(')m(bar'u .
Jdara | Yac BiGODY BOMM dakTepiit aeruginosa neumophila coli (Enporokcnnu/ | (BincyThi/ [IpumiTkn
o (KYO/mm) g P P MJT) TIPUCYTHi)
3a nmepeBuILeH-

HsI IOMYCTUMUX
HOPM, BKa3aTu
BXWTi KOPUTY-
BaJIbHI 3aX011
(HarpukJian,
nesindexiis,
3aMiHa inb-
TpiB).

VY pasi HeBiAMOBIAHOCTI SIKOCTi BOAM 3a3HAYEHUM
napameTpam, diaaiz He npoeooUMbCA MAa NPUUMAIOMbCA
810n06i0HI 3aX00u 045 YCYHeHHs i npuYUH.

3axodu Kopekuii y pasi HaseHocmi MiKp00ion02iuHoi
Hebe3nexu

IIpu mepeBUlllEHHI AONYCTUMUX HOPM IIPOBO-
INTHCS TIOBTOPHUI Bigbip mpo6. CaniTapHa 00podOKa
CUCTEMU, JOJATKOBA Ae3iH(MEKIIis.

KopuryBanbHi 3axoau Ta IOBTOPHE TeCTyBaHHS
MOBUHHI OyTU BUKOHAaHI ITicJIsi BU3HAUYEHHS 3arajJibHoOL
KIUJTBKOCTI XUTTE3MATHUX MiKpoOiB > 50 KYO/Mn mnsa
miamizHoi Bonu, Ta >0,10 KYO /M mist yapTpadyncToi
BOJIH.

SK1110 Bo/a 3 KOHTYPY PO3IIOIily MiCTUTh 3araib-
HY KUTBKiCTb XKUTTE3MATHUX MiKpo0iB =100 KYO /M, ii
HE MOXHa BUKOPUCTOBYBATHU JJIsI FTeMOiali3y.

KopuryBajbHi 3axoau Ta IMOBTOPHE TECTYBaHHS
CJIiI BUKOHATU 3a HAsSIBHOCTiI KOHILIEHTpallil eHI0TOK-
cuny 0,125 EO/mi mist ctangapTHOI diajli3HOI BOOM Ta
>0,03 EO /mn mns yasTpauyrctoi Bonu. KoHIIeHTpalris
€HIOTOKCUHY Ma€ 0yTu Hixx4oio 3a 0,25 EO/min y Bomi
ITiCJIST 3BOPOTHOTO OCMOCY.

XimiuyHa ab0 TepMiuHa perynsipHa IpodiTakKThd-
Ha Je3iH(eKIisT MPOBOOUTLCI 3TiIHO peKOMeHalliit

BHUpoOHMKA obOjlamHaHHSA. DbBynb-sike BUSIBIIEHHS 0ak-
TepiaIbHOTO 3a0pYAHEHHS, SIKE MepeBUIIyE JIiMITH,
A6MOMAMUYHO 8UMA2AE NO3ANAAH080I Oe3iHghekyii Bifl-
MOBIMHUX YACTUH CUCTEMU Ta MOJAJbIIIOTO TTOBTOPHO-
TO TECTYBaHHS I MiATBEPIKEHHS YCYHEHHS 3a0py/I-
HEHHSI.

Bidnosidaasnicms 3a 3a0e3neyeHHsT BUKOHAHHS
MPOTOKOJIY MiKpPOOiOJIOriYHOTO MOHITOPUHTY BOAW Y
BimmienHi I'J] Hece ocoba, ska Bu3HaueHa COITom 303.

Aneopumm_0iij nepconasy y pasi euseaeHHs nioeu-
WieHo20 MiKpobionoeiunoeo 3a6pyonenHs diarizHoi 600u
1. Orpumaru pe3yiabTaTv J1abOPaTOPHOTO aHaji3y

niamizHol Boau. IlepeBipUTU MOCTOBIpHICTH pe-

3yJbTaTiB Ta MiATBEpPAUTH (HAKT MiABUIIEHOTO

piBHs 3a0pyaHEHHs, MOPiBHSBIIM MOKA3HUKMU 3

HOPMaTUBHUMU MEXaMH.

2. HeraiiHO MOBiIOMUTU PO BUSIBJIEHE 3a0PYyIHEH-

Hsl YIIOBHOBaXX€HY 0Cco0y, BU3HAUEHY Y BillOBiI-

Homy COII 3akmany 303.

3. He 3miticatoBatu I'l/TA® gKIIo €HIOTOKCUHU
> 0,25 EU/Mmi.

4. BcraHoBuTH mXepenra 3a0pyIHEHHS.

5. Buxkonatn aHaJ3n

COlIlis.

OakTepionoriuHi 3TiTHO

10 KAiHIYHI pekomeHaaLii
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6. Bu3HAuMTU HEOOXiAHICTH IMO3aYepProBUX IE3iH-
dekuiit.

7. TIposectu 3ab6ip npod BoAU B pi3HUX TOUKAX CUC-
TeMHU (Tiepen Ta Iicjisli 3BOPOTHOIO OCMOCY, Nepe
BXOJIOM Ta MicCJs Aiali3HOI MAllIUHU).

8. TlpoBectu ne3iH@eKl1ilo Ta MPOMUBAHHS CUCTEMU

BOJIOTiATOTOBKY 3TiAHO 3 MPOTOKOJOM. 3aMiHUTHU

3a HeoOXimHOCTi QinbTpu ado MeMOpaHuU.

BukoHaTtu MoBTOPHUI KOHTPOJb.

3adikcyBaTu BCi Jii Ta pe3yJbTaTU IOCTiIXEHb.

CKJacTH 3BiT NPO iHUMAEHT Ta 3aXOU YCYHEHHSI.

BinHoBneHHs1 po6otu. Ilicist oTpuMaHHS Tia-

TBEPJKEHHSI HaJIeXKHO1 SIKOCTi BOJAM, MOHOBUTHU

[/THD.

IIpoToKko. XiMiYHOr0 MOHITOPHHTY 0€3NE€KH BOIU
s U1/ TP, XiMiyHUA MOHITOPUHT Ge3MeKu miai3-
HOI BOIM — 1€ CUCTEMAaTUYHI JOCITIIKEHHS XIMiYHOTO
CKJaay naiajizHOI BOAM Ha eTarax il OYMILEeHHS i BU-
KOpPUCTaHHSI.

11.

3abip 3pazka 600u 0458 XiMIYH020 MOHIMOPUHY

BukonaiiTe ae3iHdekililo pyk.
e BusHauTte Micle 3a60py BoaU.

3a JI0MOMOIOI0 CEpPBETKM, 3MOYEHOI CIIMPTOM,
peTeNbHO OYMCTITh Miciie 3a00py mpotsarom 30 ce-
KYH[I i JaiiTe BUCOXHYTU.

3 KpaHiB 3a06ip BOAM 3MilACHIOIOTH IMiC/s BiJIbHO-
IO BUITYCKY BOJU IIPU MOBHOMY BiIKPUTTI KpaHy
BIIpoaoBX 60 cex.

o KoHTeitHepu g Bigdbopy mpodbu MawTb OyTH
YUCTUMU i 3abe3medyBaTu 30epiraHHs CKIamy i
BJIACTUBOCTEN BiliOpaHOI MpOOU MPU TPAHCIOP-
TyBaHHi. CJin BUKOpPUCTOBYBaTHM CKJISIHWA abo
MOJIiETUJIEHOBUIA Mmocyn eMHicTio 1-1,5 1 (mius
posmmpeHoro aHamizy no 3 ). Ilepen Bimoopom
npodu MocCya MONepPeIHbO OMOJICKYIOTh HE MEH-
11Ie TPbOX Pa3iB Ti€I0 XX BOAOIO, sIKa BinOMpaeThCs
JUISL aHaJIi3Yy.

e VHUMKaOuM 3a0pymHEHHs, HAIlIOBHITH BOJOI0 2
KOHTEIHEPHU 10 MOJIOBUHU.

e HeraiiHo 3akpuiiTe KpMIIKY, 00epexXHO, 1100 He
3a0pYIHUTH ii BHYTPILIHIO YACTUHY.

e ETukeTkm 3 3a3HauyeHHSIM yacy i Micls 3abopy
npotsiroMm 30 XBUJIMH JOCTaBUTU B JIaOOPATOPilO.
JocnigxeHHs1 3pa3KiB Clifi BUKOHYBAaTU BIIPO-
JoBxX 30 XBUJIMH IIicast 3a00py, y pasi Ko 1e
HEeMOXJIMBO, iX HeoOximHO 30epiratu npu 5°C i
JOCTiIUTU HE Mi3Hile 24 roauH.

KoHTponb monepeaHbOro OYUIIEHHS BOAU BU-
KOHYETHCSI IOAEHHO Mepes MOoYaTKOM Aialli3y s -
XOM BHUMIipIOBaHHSI KOHUEHTpaLlii XJIOpy y BOAI ITic-
JIST BYTiIBHOTO (DiIbTPY Ta XXOPCTKOCTI BOAW MiCJs
nom’siKiyBava. PekomeHaauii momo Bigdopy mpood i
YaCTOTH KOHTPOJIIO B Pi3HUX MiCUSIX CUCTEMU OYUCT-
KM TIPOJIEMOHCTpOBaHO y Tabui 10.

Tabauys 10
Pekomenaanii moa0 Bizoopy npoo i 4aCTOTH KOHTPOJIIO B Pi3HUX MiCHSX CHCTEMH OYHCTKH
YacTuHa cucTeMH OYMIIEHHS Yacrora 3a60py npod IpumiTkn
ITicns monepeaHboI (iabTpaliii IomicstaHO BusiBieHHs1 HecripaBHOCTEM y
po6oTi PiETPiB
ITicas memOpaHu 3BOPOTHOIO OCMOCY ITomicstaHO KoHTpob SKOCTi OUMIIIEHHS
B KiHI1i KOHTYpY pO3MOAiIeHHS Ilomicsiano KoHTpob AKOCTi ounIeHHS

repMeary

Ha Bxomi o miami3Hoi MalllinHA

[IlomicsaHO a0 IIOKBAPTATLHO
(zanexHo Bim COIly 303)

HailiBaxxymmBina Toyka KOHTPOJTIO

PexoMeHI0BaHi HOpMaTHMBU BMICTy OpraHiYHUX
Ta HEOpTraHiuHMX 3a0pyAHIOBAYiB y BOMi A0 CUCTEMU
3BOPOTHOTO OCMOCY, MOKa3HUKU XiMiYHOTO MOHITO-
PUMHTY Miajli3HOI Ta YJAbTPAYMCTOI BOAW MIiCs OYM-

ILIEHHS, a TAKOXX BUMOTHM A0 BifOOpy Mpo0 i KOHTPOJIIO
KOHIIEHTpalliii OpraHiYHUX PEYOBMH Ha Pi3HUX eTarax
CHCTEMM HaBeeHi y Tabnauisax 11—13.

Tabauys 11
Hopmu opraniyHuX Ta HEOPraHiYHMX 3a0PYIHIOBAYIB Y BOI 10 CHCTEMH 3BOPOTHOTO OCMOCY
(MOJA€ETHCS HA OYUCTKY)
I'pannys; .
ITapamerp pa 4 O nuHMI Yacrora KOHTPOJIIO
KOHIIEHTPALis

TMectriman (OKpeMuii IECTULIN) <0,1 MKT/JT IIlokBapTanbHO
[Mectuimam (cymapHo) <0,5 MKT/JT [IlokBapTanbHO
TepGinuau (okpemo) <0,1 MKT/J1 IIokBapTanbHO
INoBepxHEeBO-aKTUBHI pe4OBUHU (aHIOHHI .
HAP)p P ( <0,5 ML/ [omicsiis

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N23 (87) 2025
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IIpoodosacenns mabauyi 11

ITapameTp Kol;f::;;:;;[ Oauuumi YacToTa KOHTPOJIIO
®eHou (3arajibHi) <0,001 Mmr/n LIlokBapTanbHO
Hadronponykru (MiHepaabHi Macyia) <0,05 MT/7T ITloxBapTaabHO
3aranbHuii opradiunuii Byrieis (TOC) <2,0 Mr/n Llomicsus
g;?ggj;f:gmm MIERIE R (AR, <0,0001 MT/1 Pa3 Ha 6—12 MmicsuiB
AmomiHiit (Al) <0,2 MT/J Lomicsis
Kanpuiii (Ca") <50 MT/71 [oTrxHA
Marniit (Mg2™) <30 MT/J oTrxHs
Harpiit (Nat) <200 M/ IIoTixHs
Kamiit (K*) <10 MT/T HIomicsist
®rop(F~) <1,5 Mr/7T IIokBaprany
Xnopunu (Cl7) <250 MI/J1 IoTxHs
Cyanbdaru (SO,>) <250 MT/JT [ToTrxHasa
Hirpatn (NO;™) <50 Mr/J lomicsis
Awoniit (NH,") <1 MT/TT Iomicss
3amizo (Fe) <0,3 ML/ lomicsis
Csunenn(Pb) <0.01 Mr/J1 [loxBaprary
Migs (Cu) <10 MTI/J lomicsis
Hikenb (Ni) <0,05 MT/J [IlokBaprary
Kammiit (Cd) <0,005 MT/J IloxBaprany
Pryts (Hg) <0,001 M/ Pa3 Ha 6 Mic.

CerneH (Se) <0,1 MI/J1 [IokBaprany

Ctu6iii (Sb) <0,02 M/ [IokBaprary

Taniit (T1) <0,001 MT/JT Pa3 Ha 6 Mic.

Bepuiii (Be) <0,001 Mr/7T Pa3 Ha 6 Mic.

Tabauys 12
Ximiuyauii MoriTopunr Boau 1 I'1/T'JI® micjist 3BOPOTHOTO 0CMOCY
ITapameTp Yacrora Hianizna Boga VYasTpauucTa Boga
pH lonenHo 6,5-7,5. 6,5-7,5.
3arajabHa KOPCTKICTh [IlonenHO <0,1 mmonb/n (1,0° dH). <0,1 mmonb/n (1,0° dH).
EnekrpoutiTi, AKi 3a3Bi4aii MicTATbCA Y BOI 1151 reMoiati3y BimmosixHo no 1ISO 23500-3
Kanbiiit lonenHo 2 M/ 1 mr/n
MarHiit lonenHo 4 mr/n 1 mMr/n
Kauiit IIlonexnHo 1 Mr/n 0,1
Harpiii IoneHHO 50mr/n 10 Mr/n
PeyoBuny 3 JOKyMEHTAIBHO MinATBEPIKEHOI0 ToOKCHuHicTIO 1yt [JI/T 1D
3arajibHuUii XJI0p LloneHHo 0,1 mr/n 0,01 mr/n
AJTIOMiHil IlopiuHo 0,01 mr/n 0,01 mr/n
Minp Ilopiuno 0,1 mr/n 0,1 mr/n
®Dropumu (F-) IIopiuHo 0,2 Mr/n 0,2 Mr/n
CBuHellb IlopiuHo 0,005 mr/n 0,005 mr/n
Hirpatu IlopiuHo 2,0 mr/n 2,0 Mr/n
Hirputu (NO,") [lopiuHO 0,1 Mr/n 0,1 mr/n
Cynpdatn [opiuro 50 Mr/n 50 Mr/n
Hunak lopiuHo 0,1 mr/n 0,1 mr/n
12 KAiHIYHI pekomeHraauii YKPATHCHKNN XXYPHAA HedpPOAOTii Ta aAlaAidy N23 (87) 2025
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IIpodoscenns mabauyi 12

ITapameTp Yacrora Hianizna Bona VabTpauucTa Boga
AwmoHiit (NH,*) Ilopiuao 0,5 mr/m 0,2 mr/m
3amizo (Fe) Ilopiuxo 0,1 mr/n 0.01 mr/n
I'pannuno nomycTuMi piBHi MikpoesiemenTiB y Boai puis I'I/TJID
Crubiit IIopiuHo 0,006 mr/n 0
ApceH IlopiuHo 0,005 mr/n 0,005 mr/n
Bapiit IlopiuHo 0,1 mr/n 0,1 mr/n
Bepwniit [lopiuHo 0,0004 mr/n 0
Kanmiit lopiuHo 0,001 mr/n 0,001 Mr/n
Xpom lopiuHo 0,014 mr/n 0,014 mr/n
Mepkypiii IlopiuHo 0,0002 mr/n 0,0002 mr/m
Cenen [opiuxo 0,09 mr/n 0
Cpibno [opiuxo 0,005 mr/n 0,005 mr/n
Tanniit Ilopiuno 0,002 mr/n 0
OpraxiuHi Ta HeOpPraHiyHi pe4YoOBUHI
IlecTuiay ta repoiran ITloxBapTaabHO <0,1 MKT/I 0
PapmauesTuHi TperiapatTit 1t [IlokBapTagbHO <1 MKr/1 0
KOXKHOTO KJIacy Tperaparisb.
Hadronponykru IIlokBapranbHO <0,5 MKT/J1. 0
Apomarnyni ByriieBonHi (ITAB) IloxBapTaabHO <0,05 MKT/71. 0
MeHo/M Ta OpraHivYHI KUCJIOTH IIlokBapTanbHO 0,1 MKr/n 0
3arajbHUii OpraHiuHui ByIJelb IIlokBapTanbHO Imr/n 0,5 mr/n
BbCK; IIlokBapTaabHO 0,5 MrO,/n 0,2mMrO,/n

Tabauys 13

Pekomenmanii momo 3a00py npo0, KOHIEHTPAN|ii i YaCTOTH KOHTPOJIIO OPraHiYHMX PEYOBUH
Y CHCTeMi OYMIIEHHS BOAH

HopmaTuBhi KoHIIeHTpamii

BYTIBHOTO (QiIBTPiB

Eran cucrtemMun ouncTKI Micue Bi n k KomenTapi
an CHCTEMH 0YHC cie Bigoopy npoo ] OMEHTap
BxinHa Boga Moxxe MiCTUTH GisbLii KOHLIEHTpaLil
XL A Touka Bxomy y cuctemy [Mectuumau <0.1 MKT/N LCHTPAL
(BOHOITIPOBI) — KPUTUYHO JUTS CTApTy CUCTEMU
. [Ticnsg MmexaHiyHOTO Ta 3a6ip 11st OLiHKY e(heKTUBHOCTI
IMonepenHi ¢inbrpu TMectrmau <0.05 MK/ P 1t b

(inbrparnii

Cucrema 3BOPOTHOTO
ocMmocy (RO)

Buxiz RO

Mectrimom <0.01 MKr/m,
denomu <0.0005 mr/m,
HadronpoaykTu <0.001
MT/JT

KputnyHa Touka KOHTPOJIO,
OUiKYETBCS CUJIbHE 3HMKEHHS
3a0pyIHEHb

OTtpuMaHi pe3yJbTaTH BiAIIOBiIHUM YMHOM 3aHO-

SIKOCTi BOAU BIAMOBIAHO A0 MPOTOKOJIY Y BigmileHHI

CcAThCS Y (DOPMU peecTpallii pe3yIbTaTiB MOHITOPUHTY  miami3y (taou. 14, 15).

Tabauysn 14
®opma peecTpatii pe3yabTaTiB XiMiuHoro Mmoniropunry soau I'l/T1D
. . Harpiii | Kampuiii | Marnii Hitpatu
Jata | Yac Bﬁ'ﬁﬁf pH H""(“S“/‘é"n':‘)‘c“’ Te““(‘fpc‘;”pa (Na*, | (Ca**, | (Mg, (()g‘_"p;{‘lf‘/”:]) (NO5-, pmysiran
¥ Mr/J) mr/) Mr/) > (VA
BKa3aTW MOXJIUBI
IpUYnHN
BiIXWJIEHHS
a00 BXKUTI
KOPUTYBaJIbHi
3axX00U
YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N23 (87) 2025 KAiIHIYHI pekomeHaaLii 13
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Tabauys 15
®opma peecTparii pe3yJbTaTiB KOHTPOJIIO BAXKKHX METAJIB Ta OPraHigYHIX 3a0pyaHEeHb
Micue .
A Cu ecTnunou ®dapmaneBTHYHI .
Jlata | Yac m:f:lfy Pb (mr/a) | Cd (mr/a) ) ) o e () IIpumiTku
Bkazaru
METOIM aHaJi3y,
BUKOPWCTOBYBaHi

IIJIST TECTYBaHHSI.
SIK1110 3HAYEHHS
MEePEeBUIIYIOTh
IIOITyCTAMi HOPMHU,
BKa3aTu Jii, 1o 0yau
BXXWTI IJIS1 KOPEKLii

VY pasi HeBiAMOBIAHOCTI SIKOCTi BOAU HEOOXiTHUM
napametrpam Boau mid ', niajni3 He MpPOBOAUTHCS Ta
MPUIIMAIOTbC BiAMOBiIIHI KOPUTYBaJIbHi 3axodu I
YCYHEHHS TIPUYMH.

BinmosimaibHICTH 3a 3a0e3leueHHS BUKOHAHHS
MPOTOKOJIiB XiMiYHOTO MOHITOPUHTY BOJU HECE OCO-
6a, BusHaueHa COIlom 303.

Y pasi BUSBIEHHI HEBiAMOBIIHOCTEH y SIKOCTI
BOJIW, MPOBOJSITHCS BiANMOBIAHI KOPUTYBaJbHi 3aX01HU,
a ix maHi MOBMHHI 000B’SI3KOBO BHOCUTHCS 10 (DopMU
peecTpallii KOpUryBajbHUX 3aX0/liB CUCTEMU OUMILIEH-
HSI BOAM 111 Aiani3y (tabi. 16).

Tabauuys 16
dopma peecTpalii KOPUTYBAJLHUX 3aX0iB CHCTEMH OYMCTKH BOIH AJis Aiai3y
Jdara Yac BusiBIeHHs IIpodaema KopuryBanibhi 3axonu MDD GO0 Letzgys i
TECTYBAHHS KOPHUTYBaHHS
TTpumitku: KopuryBayibHi 3ax01y TOBUHHI OyTU OMIMCAHI YiTKO i JaKOHIYHO.

KypHanu KOHTpOJO XiMi4HOI Ta MiKpoOinono-
riyHoi 0e3IeKM Ta KOPUTYBaJIbHUX 3aXO[iB IOBUHHI
30epiraTucst He MEHILE 5 POKiB MJIsI MOXJIMUBOCTI Bill-
CIIiTIKOBYBaHHS Ta ayIuTy.

AJITOpUTM [Iiii TIepcoHaly NpU BUSIBJIEHHI ITiABU-
ILIEHOT0 PiBHS XiMiYHOTO 3a0pyIHEHHS diali3HOI BOOU

OTtpuMaHHSI pe3yabTaTiB aHami3dy. IlepeBiputu
KOPEKTHICTh i HOBHOTY IMPOBEAEHOTO XiMiYHOI'O aHAaIi-
3y. [lopiBHSATH pe3yabTaTv 3 HOPMAaTUBHUMU 3HAYCH-
HSIMU.

HeraiiHe noBigoMJeHHSI PO BCTAHOBJIEHI MOpPY-
1IIEHHSI 3aBifyBaya BiggijieHHS Ta 0co0y BiIMOBigaIbHY
3a JiKyBaJbHUI Tiporec y 303.

VY pasi nepeBuUllleHHS! TPaHUYHUX 3HAYE€Hb XiMiu-
HUX IMOKa3HMKIiB HeraitHo mpurmautu [/ T1P.

BcraHoBieHHs TKepena 3a0pyaHeHHs. Ilepesi-
pUTU eTaly CUCTeMM BOMAOIIATOTOBKM: OYMIIYBaui,
GinbTpH, MeMOpaHU, CUCTEMU 3BOPOTHOTO OCMO-
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Abstract. Ethylene glycol poisoning is a rare but life-threatening intoxication. Early
diagnosis is often difficult, as the initial presentation resembles ethanol intoxication,
while later stages are characterized by severe high—anion gap metabolic acidosis.
Diagnostic challenges are compounded by the fact that glycolic acid, a toxic metabolite
of ethylene glycol, may be falsely detected as lactate by blood gas analyzers.

We report a 25-year-old man who ingested 500 mL of automobile antifreeze along with
10 fluoxetine tablets in a suicide attempt. He presented with dizziness, abdominal pain,
agitation, and rapidly progressed to coma (Glasgow Coma Scale score 6). Laboratory
tests showed severe metabolic acidosis (pH 7.09, HCO;~ 3.2 mEq/L, anion gap 22.5
mEq/L), osmotic gap 83mOsm/L, hyperlactatemia, hyperglycemia, mild hypocalcemia,
and urinary calcium oxalate crystals. Immediate management included intravenous
bicarbonate and calcium gluconate. Continuous hemofiltration was started shortly
after admission to the intensive care unit, followed by conventional hemodialysis the
next day. Since fomepizole was not available, ethanol was administered via nasogastric
tube as an alternative antidote until fomepizole could be procured more than 20 hours
after admission. Despite delayed antidotal therapy, the patient’s metabolic status
improved and he was extubated on day 5. However, he developed acute kidney injury
with persistent anuria, requiring ongoing dialysis. On day 8, he was transferred to his
home country for continuation of renal replacement therapy.

This case demonstrates the importance of early recognition of ethylene glycol poisoning
through the combined assessment of anion and osmotic gaps. When fomepizole is not
immediately available, ethanol remains a reliable substitute to delay toxic metabolism.
Prompt initiation of supportive therapy and dialysis is crucial for survival, even in cases
with delayed presentation and massive ingestion.

Keywords: ethylene glycol, poisoning, acute kidney injury, anion gap, antidote therapy.
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BincTpouene BBeieHHS (DpOMEMi30.1y MiCJIsi MACUBHOIO BXKUBAHHA
€TWIEHIJIIKOJII0: BUNA0K BH2KMBAHHSA 32 YMOBH JAiali3HOI MIATPUMKH

Hedponoriune Bigminenus «Jlimokpirion», M. Komorini, ®paxis, Ipewis

Pesztome. Ompyenns emunenenikonem € pioKicHUM, ane 3a2po3Ausum 045 dcumms cmanom. Panns diaenocmuka
yacmo ympyoHeHa, 0CKinbKu nO4amK08a KAiHiMHA KapmuHa nodioHa 00 iIHmoKcuKayii emanoaom, mooi K Ha Ni3HIUUX
cmaodisax po3eUBAEMbCs MAICKUL MemaboAiMHULL auUd03 3 UCOKUM AHIOHHUM po3pusom. Jlodamkosi mpyoHousi dia-
CHOCMUKU 3YMOBACHI MUM, W0 21iK0Ae8a KUCA0MA, MOKCUYHULL Memadoaim emuneHenikonto, Moxce XubHo 8U3HA4AMUCS
2azoawnanizamopamu K 1aKmam.

I[s poboma onucye KainiuHuili 6unadok 25-piuHoeo 40a06iKa, AKuUil i3 cyiyudaibHoro memoio npuiinag 500 ma
asmomobinbHoeo anmugpuzy pazom 3 10 mabaemkamu ayoxcemuny. Ilayicum nocmynue 3i ckapeamu Ha 3anamo-
POUeHHsl, ab00MIHANbHULL Oinb, 30Y0dceHHs | W8UOKO nepeliuiog y komy (6 6anie 3a wikanoro Inazeo). Jlabopamophi do-
caidncenns eusguu maxckuil memaboniunuii ayudos (pH 7,09; HCO;~ 3,2 mmonv/n; anionnuii pospue 22,5 mmonn/n),
ocmomuyHuil pospue 83 mOcm/a, einepaakmamemiro, einepenikemiro, aeeKy einoOKaAbUieMi0 ma Kpucmanu oxcaramy
Kaavyito 6 ceui. Hesidxnadna mepanis exarouansa eHympiuiHboeeHHe 88edeHHs OiKkapOoHamy Hampilo ma 2a0KOHaAmy
kaavyiro. Ilicas eocnimanizayii 0o eiddinenHs inmencueHoi mepanii 6y10 poznouamo be3nepepeHy eemodiapinbmpayiro, a
HAcmynHoeo OHsl npoeedeHo KoHBeHUiliHULL cemodiani3. OcKinbku homenizon 6y HeOoCmynHuil, Hepe3 HA302acCMpPantbHULl
30H0 8600UBCS eMAHOA K AAbMEPHAMUBHUI AHMUOOM 00 MOMEHMY OMPUMAHHS (omenizony, ujo 8iddbyrocs Oinbul Hidc
uepe3 20 200uH nicas eocnimanizayii. Ilonpu 3ampumky cneyugiunoi mepanii, 8io3nauanocs memabosiyHe NOKPAULeHHS,
i Ha 5-my 006y nauyieuma excmybyeanu. IIpome po3eunynocsa eocmpe NOWKOONCEHH HUPOK I3 CMILUKOI0 aHYpI€Er0, W0
nompebyeano nodasvuioeo diasizy. Ha 8-my 006y nayicuma mpancnopmyeanu 00 iio2o pioHoi Kpainu 0158 NPpoO008I’CeHHS
HUPKO0BOI 3amicHOI mepanii.

Lleii 6unadok nidkpecaioe éaxcaugicmo paHHv0i 0iAeHOCMUKU OMPYEHHS eMUACH2AIKOAEM WAAXOM NOEOHAHOI
OUIHKU QHIOHHO20 MA OCMOMUYHO20 po3puesie. Y pazi eiocymnocmi ghomenizony, emanon 3aAumacmoscs HAOILHOW anb-
mMepHamueoo 015 YnoeinbHeHHs MOKCcU4Ho20 Memaoonizmy. CeoeuacHull nowamox diasizy ma mepanii cynpogody mae
BUpIANbHE 3HAYEHHS 045 BUNICUBAHHS HABIMb Y PA3I MACUBHO20 OMPYEHHS MA 8i0CMPO4EHOMY 36EePHEHHI.

Karouogi cnosa: emunenenikons, OmpyeHHs, 20cmpe YpajiceHHs HUPOK, AHIOHHUL pO3pU8, AHMUOOMHA mepanis.

Introduction. Ethylene glycol poisoning, despite
being quite common in the USA (more common than
methanol) [1], is not particularly well known in our
country, since this is the first case of this poisoning,
which was even accompanied by acute kidney injury
(AKI). This is obvious since in our country, alcoholic
beverages are cheap and freely available, so there is easy
access to everyone. It is a special poisoning, which if
not suspected by the doctor can be fatal for the patient.
This is because initially, the poison, while increasing
the osmotic gap, the symptoms it causes are to those of
intoxication by ethyl alcohol, while then, after its me-
tabolism, severe metabolic acidosis with an increased
anion gap is observed. Another peculiarity, which com-
plicates the problem, is that the determination of lac-
tate in blood gas machines measures glycolic acid (a
metabolite of ethylene glycol) as lactate, which incor-

Konstantinos S. Mavromatidis:
mavromatidisk@gmail.com

rectly establishes the diagnosis of lactic acidosis. All of
this delays the diagnosis, so that time is given for ethyl-
ene glycol to be metabolized and its metabolites to now
exert their toxic effects. Therapeutically, the adminis-
tration of antidotes, such as ethyl alcohol or fomepizole
(they have a greater affinity for alcohol dehydrogenase
and therefore do not allow the metabolism of ethylene
glycol), and the application of hemodialysis (but also
hemofiltration) are the measures applied to treat these
patients. This is probably the first patient in the Greek
literature with ethylene glycol poisoning who developed
AKI.

Case description. A 25-year-old man was admit-
ted to the emergency department (ED) with dizzi-
ness, abdominal discomfort and pain, agitation and
gait disturbances. On admission, his arterial pressure
was 130/90 mmHg, arterial pulses 88/min, and he had
20 breaths/min with SpO, 99%. He denied taking any-
thing prohibited (drink or drug), despite being repeat-
edly and persistently asked. Intravenous fluids were
administered (0.9% NaCl solution), a dimenhydrinate
tablet for his dizziness, and a 2.5 mg diazepam tablet
because he continued to be agitated. After 45 min-
utes, he expressed a desire to leave the hospital, being
agitated, aggressive, and extremely nervous. A psychia-
trist was called and administered 0.5 ml of haloperidol
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(100 mg/ml) and 2.5 mg of biperidine intravenously
(5 mg). At that time, he confessed to his relative that he
had taken auto antifreeze for suicidal purposes.

Later (at 09:00), he was in a semi-comatose state,
with an inability to react to intense painful stimuli. He
had intense bilateral miosis in both pupils; the pupils
did not react to light, and his tendon reflexes were abol-
ished. He was administered 1 amp of flumazenil (0.5
mg/5 ml), and initially, he seemed to recover. How-
ever, despite its re-administration, he did not recover
from his comatose state. Clinically, he had intense
tachypnea, so blood gases were taken. Severe meta-
bolic acidosis was detected (pH 7.09, O;~ 3.2 mEq/L,
PaCO, 9.9 mmHg, PaO, 147.6 mmHg), with an in-
creased anion gap (22.5 mEq/L), hyperkalemia
(K* 7.4 mEq/L), and hyperchloremia (CI-
113 mEq/L), at which time a nephrologist of our clinic
was called. It was suspected that he had taken ethylene
glycol (because he had an osmotic gap of 83 mOsm/L),
at which time he confessed that he had indeed taken
the antifreeze with the intention of committing suicide.

Objectively, the patient did not initially have an alco-
holic breath. However, after 12:00 o’clock on the same
day, he developed such breath. From the rest of his-
tory, the patient was a known psychiatric case.

After about an hour, a blood sample was taken
again for gases and lactate determination (since the
acidosis was of an increased anion gap), where it
was increased (>15 mmol/L), while hyperglycemia
(glucose 242 mg/dl in gases and 157 gm/dl in serum)
and hyperlactatemia were detected. In this second
gas sample, the patient’s condition worsened
(pH 6.93, HCO;~ undetermined, PaCO, <5 mmHg,
PaO, 146 mmHg). A Foley catheter was placed in his
bladder, and 1400 ml of urine, yellow cabbage in color
(they gave the feeling that they were phosphorescent),
was immediately released.

Another characteristic of ethylene glycol poison-
ing is the rhabdomyolysis it causes, which was detected
in this patient from his first blood tests. The remaining
serum tests of the patient from his admission to his dis-
charge are shown in Table 1.

Table 1

Hematological and biochemical results of the patient
Day It 20d 3rd 4th 7th 10th
Hb (gr/dl) 15.1 11 9.1 9.1 10.5 10.8
Ht (%) 45.9 323 27 24.6 30.2 32.1
Glucose (mg/dl) 101 100 86 84 93 75
Urea (mg/dl) 19 25 44 90 94 129
Creatinine (mg/dl) 1.6 2.5 4.7 55 7 5.7
Sodium (mEq/L) 151 141 147 139 141 136
Potassium (mEq/L) 4.5 32 32 4.1 34 4.0
Calcium (mg/dl) 7.8 7.1 6.7 8.7 8.5 8.9
Phosphate (mg/dl) 2.0 3.8 2.8 32 4.5 4.6
SGOT (IU/L) 36 50 43 49 67 35
SGPT (IU/L) 26 26 26 12 41 10
CPK (IU/L) 941 857 606 2233 1159 124
LDH (IU/L) 256 277 227 456 616 395
Alk. Phosphate (IU/L) 72 58 54 77 79 80
Proteins (gr/L) 6.5 5.1 5.0 5.1 6.8 6.4
Albumin (gr/L) 3.6 32 3.2 3.7 4.0 4.0
CRP (mg/L) 0.1 6.3 7.3 6.9 7.8 4.3
Magnesium (mg/dl) 1.7 1.9

Abbreviations: CRP, C-reactive protein; CPK, creatine phosphokinase; Hb, hemoglobin; Hct, hematocrit; LDH, lactate
dehydrogenase; SGOT, serum glutamic oxaloacetic transaminase; SGPT, serum glutamic pyruvic transaminase.

Because the patient had an increased anion gap (the
fact that it was 22.5 mEq/L indicates that some time had
passed since he intake of ethylene glycol, sufficient for it
to be absorbed and metabolized into glycolic acid), con-

tinuous monitoring of the serum osmotic pressure was
performed with an osmometer as well as its determina-
tion with the well-known equation (osmotic pressure =
1.86 x Na™ + Glucose/18 + Urea/6) (Table 2).
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Table 2
Changes in the osmotic gap during patient hospitalization (with an osmometer
and the equation mentioned above)
Sapnple Osmotic pressure Osmptic pressure Bt g

Day (time) (osmometer) (mOsm/L) (determined) (mOsm/L)
[l 11:00 370 287 83
16:30 366 305 61
08:00 332 293 39
po 12:30 312 278 24
16:30 294 288 6

In the ED, he received 300 mEq NaHCO, (almost
continuously in rapid infusion), 1 amp of calcium glu-
conate, and a solution of dextrose 5% with complex vi-
tamin B.

The patient, who was in a coma, was admitted to
the Intensive Care Unit (ICU), where he was intu-
bated and placed on mechanical ventilation. Continu-
ous hemofiltration was started, which was completed

in 24 hours. Urine taken 14 hours after his arrival at
the ED and while he was hospitalized in the ICU, was
tested and the characteristic “trial envelope” crystals
of ethylene glycol poisoning were found (Fig. 1). The
urinalysis performed at the same time showed pH 5,
specific gravity 1009, albumin 150 mg/dl, glucose
50 mg/dl, nitrite negative (red blood cells and pus cells
increased).

Fig. 1. Arrows indicate types of calcium oxalate crystals (two dihydrate octahedral [envelope-like] crystals are shown with red
arrows, and two monohydrate dumbbell- or cigarette-shaped crystals are shown with black arrows)

While he was in the ICU, fomepizole was re-
quested from the poison control center (which was 700
kilometers away in Athens), so whiskey was adminis-
tered as an antidote, at a dose of 50 ml/hour, through a
nasogastric tube (he received a total of approximately
1200 ml).

Throughout the night, he was hemodynamically
stable and slightly excitable despite the sedation he was
receiving. In the ICU from his admission until 07:00
the next day (over a period of 19 hours), he had a urine
output of 865 ml. The next (3™) 24 hours, he was an-
uric (95 ml/24 hours). The next morning, with the help
of a portable ventilator, he was transferred to our renal
unit. He underwent a 4-hour conventional hemodialy-

sis session with bicarbonates (polysulfone filter [surface
area 1.8 m?], with blood flow rate of 180 ml/min, di-
alysate flow 500 ml/ml, and 1000 IU of unfractionated
heparin at the beginning [loading dose] and then then
400 IU/hour [the heparin dose was reduced because he
had hemorrhagic urine], due to the hyperkalemia he
had and to remove the ethylene glycol. During the ses-
sion, he was hemodynamically stable, with mild tachy-
cardia and normal ventilation, and he was administered
7 amps of 10 ml calcium gluconate (10%) intravenously
(knowing that it increases the risk of calcium oxalate
precipitation). However, due to the fear of worsening
hypocalcemia from the bicarbonate of dialysate, it was
chosen to be given [2].
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The fomepizole that arrived the day after his ad-
mission (noon), while the patient was still urinating,
was administered after the end of the dialysis session,
that is, approximately 22 hours after his admission.
Until fomepizole, which is the absolute antidote
to this poisoning (it has the best affinity for alcohol
dehydrogenase), arrived, we administered whiskey
(which was used in the past, before the introduction
of fomepizole in this treatment), because ethyl alco-

hol also has a better affinity for alcohol dehydroge-
nase, which means that it delays the metabolism of
fomepizole.

Since it was not possible to determine the blood
levels of ethylene glycol, an attempt was made to es-
timate them from the osmotic gap. When the latter
was normal, then we would be sure that there was no
unmetabolized ethylene glycol in the blood. Table 3
shows the changes in HCO,~ and the anion gap.

Table 3
Changes in blood bicarbonate (HCO;~) and anion gap during the first three days of hospitalization
. HCO,- Anion ga
Time (mEq/L) (mEq/L)
Day 1
10:10 3.2 22.5
11:34 8.9 36.4
12:02 5.7 40.4
13:28 6.7 37.6
15:12 8.6 37.0
17:11 9.0 35.3
19:16 10.6 30.3
23:16 12.2 24,3
Day 2
00:37 13.1 24.4
06:16 14.1 24.0
07:26 18.2 17.7
12:25 20.6 14.0
16:37 24.7 13.2
Day 3
07:41 22.6 12.8
11:46 21.9 11.3

The patient was detubated two days after stopping
ethyl alcohol and fomepizole (5t day of hospitaliza-
tion) and continued to be on a dialysis program with
conventional hemodialysis, due to anuria and non-re-
covery of the AKI, hospitalized in a ward of the internal
medical clinic. After detubation and when he was able
to communicate with the environment, he confirmed
that he had received at 10:00 the previous night 500 ml
of antifreeze solution for auto radiators, which he had
procured himself for suicidal purposes.

This case is very rare and particularly important,
since: a) the patient took 500 ml of auto antifreeze with
the intention of committing suicide, a huge dose, com-
pared to the very small one that is toxic, b) he was late
in arriving at the hospital and the final diagnosis was de-
layed for a few hours, so that the patient could be put on
the right treatment, ¢) fomepizole (it was approved for
use in ethylene glycol poisoning by the FDA in 1997) was
not immediately available in our hospital and instead a
fixed hourly dose of ethyl alcohol (whiskey) was admin-

istered and d) dialysis was applied (hemofiltration at the
beginning because there was no dialysate provided in the
ICU and conventional hemodialysis afterwards, because
it was possible to transfer the patient with a portable ven-
tilator to the dialysis unit). All of this happened so that
the patient ultimately survived, although the difficulties
encountered were many.

Discussion. Ethylene glycol (molecular weight,
MW=62 g/mol) is a colorless and odorless solution,
sweet in taste. After absorption, it is metabolized in
the liver by alcohol dehydrogenase to glycolaldehyde,
which is rapidly metabolized to glycolic acid (at this
level, its metabolism can be slowed down by ethyl al-
cohol or fomepizole). Glycolic acid precipitates as a
calcium salt in the renal tubules, but in other tissues,
leading to AKI, which is oliguric or anuric [3]. Approx-
imately 20% of ethylene glycol is excreted unchanged
in the urine.

Ethylene glycol poisoning is responsible for 3% of
poisoning deaths in the USA [4] and causes gastric ir-
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ritation within 30 minutes to 12 hours of ingestion and
central nervous system (CNS) depression, dysarthria,
hypertonia, agitation, altered mental status (common
clinical signs like those of ethyl alcohol ingestion), and
coma, as our patient had. After 12-24 hours of inges-
tion, tachycardia, hypertension, and congestive heart
failure are observed from the cardiovascular system,
and adult respiratory distress syndrome from the lungs
[5, 6]. In 24-72 hours after taking poison, it appears
from the kidneys dull pain or sensitivity in the renal ar-
eas and AKI, with the well-known crystals in the urine
and oliguria [7]. Calcium oxalate crystals, in addition to
being found in the urine, are deposited in the kidneys,
brain, lungs and myocardium.

Even small amounts can cause falsely elevated
plasma lactate levels (up to 10-20 mmol/L) when mea-
sured on standard gas analyzers [8]. It is important for
physicians to be aware of this problem, as this can lead
to misdiagnoses and delayed initiation of appropriate
treatment. In particular, the glycolate (toxic metabo-
lite of ethylene glycol) molecule has an almost identical
structure to that of lactate (glycolate=CH,OH-COO~
and lactate CH,;CHOH-COO™). Thus, the reagents
that detect lactate in gas analyzers and rely on lactate
oxidase (spectrometric method) do not distinguish gly-
colic acid (as well as glyoxylate, which is a toxic eth-
ylene glycol metabolite) and count it as lactate, thus
yielding increased values [9, 10, 11], as was the case
in our patient (we have a GemPrimer3000 analyzer).
In contrast, analyzers that rely on amperometric meth-
ods or gas chromatography and lactate dehydrogenase
do not identify glycolate as lactate [12]. Our patient
ultimately developed hyperlactatemia (>15 mmol/L),
with an anion gap of 22.5 mEq/L, which could not be
explained by hypotension, convulsions, or medication.
Of course, a small amount of lactate is produced dur-
ing the conversion of glycolaldehyde to glycolate from
pyruvate.

Metabolic acidosis with an increased anion gap i.e.
a metabolic acidosis due to an unmeasured anion such
as lactate, ketones, etc. (96% due to glycolic acid) [13]
and an increased osmotic gap (which is the difference
between the measured osmotic pressure from the cal-
culated osmotic pressure by the known equation) are
characteristics of ethylene glycol poisoning (in case of
bigger difference of 10 mmHg there is high anion gap
metabolic acidosis, due to methanol or ethyne glycol).
Serum osmolality increases a few hours after poison
ingestion, but later decreases as ethylene glycol is me-
tabolized, increasing the anion gap (due to an increase
of glycolate). That is, as ethylene glycol is metabo-
lized, the osmotic gap decreases (since the amount of
the responsible molecule decreases) and the anion gap
increases (since the metabolism of ethylene glycol pro-
duces an unmeasurable anion, the glycolate).

Glucose disturbances are relatively rare in ethylene
glycol poisoning. However, hyperglycemia has been re-
ported in animal poisoning [14], as well as in humans
[15, 16], which we also found in our patient. This may

be due to transient pancreatitis caused by the poison,
which reduces insulin levels [15, 17] or to insulin re-
sistance in the presence of AKI [18]. Neither of these
explanations explains hyperglycemia in our patient,
since he had neither pancreatitis nor AKI when he had
hyperglycemia.

Hypocalcemia (responsible for arrhythmias, tetany
and convulsions) occurs after the metabolism of ethyl-
ene glycol to glycolate and is due to the precipitation
of calcium glycolate in the kidneys and other tissues
[4]. Our patient’s calcium levels were not particularly
low, perhaps because he was initially given increased
amounts, but we did find calcium oxalate crystals in the
urine.

Rhabdomyolysis associated with ethylene glycol
ingestion was also observed in this patient (it is the
most common cause of rhabdomyolysis from toxic sub-
stances) [19]. Therapeutically, in our case, and as long
as there was diuresis, alkalinization of the urine was
performed. The possible mechanism of rhabdomyolysis
from ethylene glycol, among others, is vasoconstriction
(the release of calcium from the smooth endoplasmic
reticulum is promoted, which leads to vasoconstriction
and irreversible muscle injury) [20, 21]. Others also
consider that osmotic diuresis and the subsequent de-
hydration are responsible for rhabdomyolysis [20]. Of
course, in our case, the AKI was probably due to eth-
ylene glycol toxicity and not due to rhabdomyolysis,
since it developed very early, but also because creatine
phosphokinase levels were not particularly elevated
throughout his hospitalization.

It is essential that ethylene glycol poisoning be
diagnosed quickly. Measuring blood levels, although
helpful in diagnosis, is not necessary. This is done by gas
chromatography, which is not available in many hos-
pitals, usually takes days to give results, and is expen-
sive [22]. Although calcium oxalate crystals in the urine
are important in diagnosing ethylene glycol poisoning,
some have not found them in all their patients [22].

The goals of treatment of ethylene glycol poisoning
are to reduce the load of it (by emesis and use of acti-
vated charcoal, although these measures are minimally
effective, since the poison is absorbed very quickly from
the gastrointestinal tract) [23], to correct acidosis (with
bicarbonates and hemodialysis), to inhibit the precipi-
tation of calcium oxalate (by bicarbonates), which pre-
cipitates rapidly as calcium monohydrate or dihydrate,
to inhibit the metabolism of ethylene glycol (by ethyl
alcohol or fomepizole), and to remove ethylene glycol
and its metabolites from the body (by hemodialysis or
hemofiltration) [6]. Intubation is necessary, even to
protect the patient when he is in a coma (as was our
patient, who had a Glasgow score of 6).

In past, as we mentioned ethyl alcohol was admin-
istered (intravenously, orally by nasogastric tube), in
any suspected ethylene glycol poisoning, because the
affinity of alcohol dehydrogenase for ethyl alcohol is
greater than that for ethylene glycol. The recommended
dose of ethyl alcohol is 0.6 g as a loading dose, followed
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by a maintenance dose such that the blood ethyl alco-
hol levels are maintained between 100 and 200 mg/dl.
Ethyl alcohol levels of 100 mg/dl prolong its half-life
by 5 times, i.e. increase it to 15-20 hours [7, 24]. Ethyl
alcohol administration should be continued until blood
ethylene glycol levels are <20 mg/dl and the patient is
asymptomatic with normal arterial pH [7]. The disad-
vantages of ethyl alcohol are that it is associated with
CNS depression, gastritis, hepatotoxicity, and possible
hypoglycemia. We discontinued administration when
the patient’s arterial pH returned to normal, while the
osmotic gap and lactate levels became normal (serum
lactate 1.8 mmol/L, osmotic gap 6 mOsm/L).

Indications for treatment with fomepizole include
proven elevated blood ethylene glycol concentration
(>20 mg/dl), a history of recent intake with an osmotic
gap >20 mOsm/L, arterial blood pH <7.3, and urinary
calcium oxalate crystals (our patient had a history of in-
take, an increased osmotic gap [83 mOsm/L], pH 7.109
and 6.93, and urinary calcium oxalate crystals). Both
ethyl alcohol and fomepizole provide time for ethylene
glycol to be excreted in the urine. This means that they
are of no value in anuric patients (when hemodialysis or
hemofiltration is not being applied).

Conventional hemodialysis is important in the
treatment of ethylene glycol poisoning (removing 60%
of it from the blood through the dialyzer) [25, 26], es-
pecially in patients with metabolic acidosis and AKI, as
is hemofiltration [27, 28]. It also removes ethylene gly-
col metabolites (glycolic acid, which removes 5 times
more) from the blood and corrects the metabolic aci-
dosis [29]. Glycolic acid is the main metabolite of eth-
ylene glycol and is responsible for the increased anion
gap [4]. Current guidelines recommend that the patient
undergo dialysis if the blood ethylene glycol level is >50
mg/dl and when there is severe metabolic acidosis and
AKI (as our patient had). Persistence of the osmotic
gap >10 mOsm/L is also an indication for dialysis. This
should be performed with bicarbonate in dialysate un-
til the blood ethylene glycol level goes <20 mg/dl [30].
The benefit of dialysis is a faster discharge from the
hospital and a reduction in the cost of treatment, not
a better patient outcome. Today, the trend is not to use
dialysis in ethylene glycol poisoning when renal func-
tion is normal, acidosis is not resistant to other treat-
ments, and the patient improves with fomepizole and
other supportive measures [31].

The knowledge that the absence of an osmotic gap
means the disappearance of ethylene glycol, while the
decrease in lactate, as determined by gas analyzers,
means the disappearance of ethylene glycol metabo-
lites, provides certainty that there is no need for further
administration of fomepizole or ethyl alcohol and that
there is no reason to continue hemodialysis [8].

In the treatment of ethylene glycol poisoning, good
hydration of the patient (1 L of 0.9% NaCl every hour
for 4 hours) and the administration of bicarbonates are
also helpful, which are basically indicated in patients
with blood pH<7.3 [32], which was done in our patient,

since in the first two days he was positive in terms of his
fluid balance by 3,500 ml per day. The NaHCO, ad-
ministered in the ED (300 mEq) and thereafter, aimed
at correcting the acidosis, increasing the excretion of
glycolic acid from the kidneys, and preventing the pre-
cipitation of calcium oxalate in the tissues [13]. For the
latter two, a urine pH >7.0 is required.

Because pyridoxine and thiamine are cofactors in
the metabolism of ethylene glycol (they help metabo-
lize ethylene glycol into less toxic metabolites such as
a-hydroxy-keto-adipic acid), some, like us, administer
them intravenously in ethylene glycol poisoning [17],
as does folic acid.

In the USA, approximately 5,500-6,000 cases of
ethylene glycol poisoning are reported each year, with
a fatal outcome of around 20-23 [1, 33, 34], depend-
ing on the amount of alcohol consumed and the time
between ingestion and initiation of treatment [35]. The
mortality rate of ethylene glycol poisoning varies from
1-22% [3, 17]. In the early stages, it is due to cardio-
respiratory failure (24-48 hours) and is then attributed
to respiratory infections and various CNS lesions [36].
Higher mortality is observed in patients with severe
metabolic acidosis (pH<7.1) or in those who started
treatment after 10 hours of taking the poison (our pa-
tient survived despite receiving 500 ml of poison and
starting treatment approximately 22 hours after taking
it). The lethal dose is 1.4-1.5 ml/kgBW (the minimum
lethal dose is 100 ml), although death has been reported
with lower doses and survival with higher doses [5, 6]. A
500 ml dose taken by a 50-year-old man was fatal [28],
while another case of a 60-year-old man with a body
weight of 65 kg and ingestion of 500 ml of antifreeze
survived [37].

Most renal injuries are reversible, and recovery of
renal function to normal may occur even after weeks
[26] or months (even in the presence of anuria) [38].
However, some have found persistence of renal injuries
and the need for chronic renal replacement therapy [8,
22].

A major limitation of this report is the inability to
measure serum ethylene glycol concentrations, a chal-
lenge that likely applies to most hospitals worldwide.
This could pose a significant problem if there were no
indirect diagnostic methods available. In practice, the
presence of a markedly increased osmotic gap strongly
suggests methanol or ethylene glycol intoxication, ex-
cept in patients who present very late, when the alco-
hol has already been fully metabolized. In such cases,
however, the therapeutic approach remains the same.
Another limitation is that the patient was transferred
to a neighboring country, which prevented long-term
follow-up of renal function. Since recovery of kidney
function can occur even after several weeks, we were
unable to document whether kidney failure eventually
resolved or required chronic dialysis.

Conclusions. It is concluded that the presence of
an osmometer is essential for the diagnosis of ethylene
glycol toxicity, the use of ethyl alcohol (when fomepi-
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zole is not available) is reliable in the treatment of eth-
ylene glycol toxicity, and any type of dialysis (conven-
tional hemodialysis, hemofiltration) when applied in a
timely manner contributes to the best outcome of such
patients. We managed to save the patient’s life, while he
received a huge amount of ethylene glycol and appeared
at the hospital quite late. However, he remained on he-
modialysis (as far as we know) because after leaving the
hospital, he returned to his country.
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Abstract. Heart transplantation remains the only definitive treatment for end-stage
heart failure. According to the literature, primary graft dysfunction (PGD) is the
leading cause of 30-day mortality after transplantation, with acute kidney injury (AKI)
being one of its most frequent and serious complications.

We present one of the few detailed case reports describing the successful management
of PGD complicated by vasoplegia and AKI after heart transplantation using prolonged
continuous kidney replacement therapy (CKRT) without mechanical circulatory
support.

On the first postoperative day, the patient developed PGD with concurrent AKI. CKRT
was initiated early and performed for six days with a total duration of 135 hours. Serial
monitoring demonstrated progressive improvement in biochemical parameters and
acid-base status (urea, creatinine, potassium, lactate), hemodynamic stabilization,
and restoration of urine output.

This case suggests that early initiation and prolonged use of CKRT may improve
outcomes in patients with PGD and concomitant AKI after heart transplantation.

Key words: heart transplantation, primary graft dysfunction, acute kidney injury,
kidney replacement therapy, cardiac surgery.
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IlepBunna qucdyHkuig rpadpTa micjig TpaHCIIAHTALI cepus:
BUIAJIOK YCHIIIHOIO JIKYBaHHS i3 3aCTOCYBaHHAM Oe3nepepBHON
HUPKOBOI 3aMICHOI Tepamii
IIHIT «IHcTutyT cepust MO3 Ykpainu», M. Kuis, Ykpaina
2HawuioHanbHUI YHIBEPCUTET OXOPOHU 310poB’ sl YKpainu iMeni IT.J1. [lynuka, M. Kuis, Ykpaina

3JlepxxaBHa yctaHoBa «HallioHaTbHUl HAyKOBUIA LIEHTP Xipyprii Ta TPaHCILUIAHTOJIOTIT
iM. 0.0 MamimoBa HAMH VYkpainu», M. KuiB, YkpaiHa

Pe3tome: Tpancnianmayis cepys 3aaumaemocst €OUHUM eheKmUGHUM MeMo0OM AIKYEAHHS MEPMIHAAbHOT cma-
dii cepyesoi nedocmamuocmi. 3a danumu aimepamypu, nepeurua duc@yukuis epagpma (ILIT) € npogidnor npuuuroio
30-0ennoi cmepmuocmi nicas mpancnaaumauii, a 0OHUM i3 Hallyacmiuux ma Hailcepio3Hiwux ii yckaaoueHs € eocmpe

nouwikodxcernns nupox (I'NIH).

Mu npedcmasasemo 00un i3 Hebaeamvox 0emanbHux KAiHiYHUX eunadkie ycniwrnoeo aikysauns ILIT, yckaad-

HeHoi easzonneeicto ma T'lIH nicas mpancnaanmauyii cepus,

i3 3acmocyeanHam npoaoHe08aHOI be3nepepeHoi HUPKOBOT

samicnoi mepanii (H3T) 6e3 sukopucmanHs mexaniuHoi niompumku Kpoeoooiey.

Y nepwty nicasonepauyiiiny 0o6y y nayicuma possunyaacs I 3 cynymuim T'IIH. IIposoneosana H3T b6yaa po3-
novama Ha paHHLOMy emani ma nPo8ooUAACs NPOMsOM ulecmu 0i0 i3 3azanvhoto mpueanicmro 135 eodun. Junamivne
cnocmepedicerts nPOOeMOHCMPYB8AA0 NOCMYN08e NOKPAUeHHsl OIOXIMIYHUX NOKA3HUKIE Ma KUCAOMHO-0CHOBHO20 CIAHY
(cenwosuna, KkpeamuHtiun, Kaaii, rakmam), cmabinizayiro eemoOuHamiKu ma iOH08AeHHs Jiype3y.

Lleii 6unadok demoncmpye, uj0 paHHe npu3Ha4eHHs ma npoaoneogane 3acmocysanus H3T mooce nokpawumu
pe3yabmamu aikyeanns nauienmie 3 IIJII' ma cynymuim I'lTH nicas mpancnaanmayii cepys.

KnouoBi cinoBa: mpancnianmauisn cepys, nepsunna oucyukyis epagma, 2ocmpe ROUKOONCEHHS HUPOK, 3a-

MicHa HUpKo8a mepanisi, Kapoioxipypeis.

Beryn. €amHuM  e(eKTUBHMM METOIOM JIiKYy-
BaHHS TEPMiHAJIBHOI CTalil ceplieBOi HEJOCTaTHOCTI €
TpaHciutanTaiis cepud (TC). ¥ BcboMy CBiTi IOpiYHO
BUKOHYeThCS 01n3bk0 4000 TC i 3 KOXHUM POKOM iX
KinbKicTh 3pocTae [1].

HesBaxkaroun Ha Te, 110 BMXKWBAHICTh IMAlliEHTIB
MicJIst TpaHCIUIAHTALlil ceplsl TOKpalluiIacs 3a OCTaHHI
YOTUPU NECATWIITTS, MepBUHHA AUCGhYHKILA rpadTa
(ITAT) € ocHOBHOO TpUYMHOWO 30-A€HHOI CMEPTHOCTI
miciig TpaHcIIaHTaLii [2].

HucdhyHKIIiS TpaHCIUIaHTaTa, SIK MTPaBUIO, KJTacH-
(dikyeTbcs 9K mepBUHHA AUCHYHKILS rpadTta abo BTO-
pUHHA AUCHYHKIiA rpadTa, KOJU iCHYIOTh NMIPUYUHHU,
Taki K TOCTpe BiITOPTHEHHS, JIeTeHEBa TillepTeH3isd
a6o xipypriuni yckiagHenss [3]. IIAI' moBuHHa OyTH
JiaTHOCTOBaHAa MPOTITOM IMepiinx 24-X TOAWH MicCias
3aBepuieHHs ornepaittii. [T Moxe xapakTepuzyBaTUCh
MOpYILIeHHSIM (YHKIIi1 JIiIBOTO YM MPaBOro ILTyHOYKA,
a00 O0iBEHTPUKYJISIPHOIO HEOCTATHICTIO.

Csit1ana Pomanenko
svetlana7415k@gmail.com

Hupku € Haa3BUYaiiHO Bpa3TMBUMM OpraHaMu 10
TIONIKOMIXXEHb Mic/g TpaHCIUIaHTAllil ceplisl yepes3 Taki
OCHOBHi (haKTOpH, SIK YYTJIUBICTb 10 HU3bKOTO a00 He-
MyJbCYI0YOTO KPOBOTOKY, BEHO3HMIA 3aCTiil Ta BIUIUB
He(pPpOTOKCUYHMX JliKapchbkux 3acobiB (JI3). Takox
HE MOXHa BUKJIIOYaTU COMAaTUYHUIA CTaH MallieHTa 10
TC (mopymeHHs QyHKIIII HUPOK, 30KpeMa, BHACTITOK
KapJiopeHaJIbHUX B3aEMOBITHOCUH).

OnHuUM 3 HaWpPO3MOBCIOMXKEHIIIUX CYMYTHiX
YCKJIaAHEeHb NepBUHHOI AUChYHKILT rpadTa, 3a JaHU-
MU CBiTOBOI JIiTEpATypU, € TOCTPE MOIIKOMXEHHS HU-
pok (I'TIH) [4, 12].

3a ganuMu Hiiseyin Sicim 3i criBaB. yacToTa po3-
ButTky I'TIH micig TpaHcmiaHTalii cepisi KOTUBAaEThCS
Binm 14% no 83%, a yacToTa JIiKyBaHHS TAKMX MALi€HTIB
MeToAaMU HUPKOBO-3aMicHoI Tepamnii (H3T) — Big 5%
10 46%. [5, 6] Hacnigku possutky I'TTH MoXyTh OyTH
TSIKKMMU Yepe3 CKJIaAHi KapIiopeHadbHi B3aeEMOil Ta
BIUIMB Ha 3aMajibHi KacKaJu, a TaKOX iHIIIi YUCIEHHI
edextn [13, 14].

Kniniunmii Bunagok. Xsopuii A, 58 pokis, 3pict
166 cM, Bara 86 Kr. TOCIiTali30BaHUI B YPTEHTHOMY
MOPSAKY JUTSI BAKOHAHHSI OPTOTOIIYHOI TpaHCIIJIaHTAa-
uii cepus. 3 aHaMmHe3y Bimomo, 110 y 2009 poui 6yio
BUKOHAHO a0pPTO-KOPOHApHE IIYHTYBAaHHS 3 PE3eKIli-
€10 aHeBPU3MU JIiBOro NUTyHOYKa. Ha MOMEHT orJsiny:
BUpaXeHi HAOpSKYM HKHIX KiHIiBOK; AT 75/40 MM.pT.
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cT.; myabe 100 — 110 /xB ibpumsiis nepeacepnsn. Ia-
LIiEHTY BUKOHAHO exokKapaiorpadiuyHe NOCTiIXEHHS:
dpaxkiis Bukuay aiBoro uutyHouka 19%, kiHueBuit
niactoniyHuii 06’em (K O) 235 M, TUCK B JieTeHEBil
aptepii 65 MM.pT.CT, MiTpajbHa Ta TPHMKyCHigaabHa
HEIOCTAaTHICTh, B JIiBiil Ta MpaBiil MJIeBpaJIbHUX MO-
POXHUHAX BUpaXeHa KilbKicThb pisnHu (~ 600 M)

Kniniynuii  digenos: TmemiuHa kapmioMmionaris,
crenokapaist Hanpyru @K 11T — 1V. TocrindapkTHuit
Kapaiockiaepo3 (2004, 2005, 2007, 2023 p.). Atepo-
CKJIEPO3 A0pTU Ta KOPOHAPHUX apTepiit, apTepiil HUX-
Hix KiHLiBOK (3a naHumMu KT aHriorpadii HUXHiX KiH-
uiBok). Cran micng creHTyBaHHs [IMILT, JIKA (2005,
2018 p.). CraH micias aOpTO-KOPOHAPHOTO LIYHTYBaH-
H — 2, 3 pe3eKli€l0 aHeBpU3MM JIiBOro ILIYHOYKa
(2009 p.). BinHOCHa HENOCTAaTHICTh MITPAJIBHOTO KJa-
nany II ct. HegocTaTHICTh TpUKYyCHiAaIbHOTO KJlama-
Ha I cT. I'inepreHsist B cucteMi JereHeBoi apTepii. Cep-
1eBa HenoctatHicTh II b 3i 3HMXKEHOIO CUCTOIYHOIO
dynkuieto niBoro mryHouka (OB — 19%) OK 111 — 1V
(NYHA). IIpotsirom 14 micsauiB nauieHT nepedyBaB y
JIUCTi O4iKyBaHHS Ha TPAHCIUIAHTALlilO CEPLS Ta OTPU-
MYBaB KOHCEpPBATUMBHY Tepamilo 3TiJHO 3 MPOTOKOJIiB
JIiIKyBaHHSI XpOHIYHO1 cepleBoi HemoctaTHocTi (ESC
Heart failure guidelines 2024).

VY TtpaBHi 2024 poky maui€eHTy BUKOHAHO OIepa-
TUBHE BTPYYaHHS — OPTOTOIIYHY TpPaHCIJIAHTALilO
cepusd 3a 6ikaBaJbHOIO METOAMKOIO. 3aXUCT MioKapaa
JIOHOPCHKOTO OpraHy Oyjio 3a0e3MeueHo 3a paxyHOoK
npokauku 4°C kpuctanoigHum po3unHoMm (Kycromi-
on; Kohler Chemie GmbH, HimMmeuunHa) npotsirom 8§
XB. Mepen ekcraHTaliero. [TotiM BuaydyeHuid JOHOP-
CbKUI OpraH TMoMiljaayd y TPUIIApOBUIA MOJlieTUse-
HOBUI TaKeT, 3alOBHEHUU po3unHoM Kyctomiony, i
TPaHCHOPTYBAJIU Y XOJOJOBOMY TPAHCIIOPTHOMY KOH-
TeliHepi 3 MOCTIMHOI MiATPUMKOIO TeMIlepaTypHOIro
pexumy B Mexax 8—10°C. Yac xonomoBoi imemii cra-
HOBUB 255 xBuauH. Ilicas Toro,sik JOHOPCHKUI opraH
OyJI0 JOCTaBJIeHO B OMepalliliHy, MiJ 3araJbHOI0 aHeC-
Te3i€10, MalliEHTY BUKOHAHO CEPEAUHHY CTEPHOTOMIIO
i3 CEJIEKTUBHOIO KAaHIOJISILIEI0 BEPXHBOI Ta HUXKHbBOL
TMOPOXHUCTUX BEH.

ITicng 3HATTS 3aXKMMY 3 AOPTU BiAMiYaaocs camo-
CTiliHe BiZHOBJIEHHs ceplieBoi AuHamiku. Ilpu cnpo-

01 BimyuyWTW amapatr IWITy4HOro KpoBooOiry (ALLIK)
CrocTepirajack rinoTeH3is, Taxikap/is Ta HApOCTaHHS
SIBULI TTPABOIUIYHOYKOBOI HEIOCTaTHOCTI. byno mpu-
WHATO pillleHHs1 npoJioHryBatu poboTy ALK no cra-
Oinizauii reMoAMHAaMiK/A Ta HOpMasli3allii MOKa3HUKIB
KMCJIOTHO — OCHOBHOTO cTaHy. Yepes 40 XBUJIUH Baa-
socd Bigayuutu ALK 3a nornomororo 1ii BUCOKUX 103
CUMMATOMiIMETHKIB Ta Ba30MPECOPHUX JiKAPCHKUX 3a-
cob6iB (JI3).

3arajnbHa TPUBAIICTh Omepallii cTaHoBWIa 4 TOf
25 XB, TPUBATICTh IITYYHOTO KPOBOOGIiry — 164 xBHU-
JIMHU, TPUBAJTICTh MEPETUCKAHHS a0pTU — 60 XBUJIVH.

ITicng onmepaTUBHOTO BTpY4YaHHS MallieHTa OyJ0
nepeBeJeHO y BildiIeHHsI peaHiMallii Ta iHTEHCUBHOIL
tepamii (BPIT).

IMauienta nocrasineHo y BPIT y BaxxkoMy craHi.
CtaH CBiTOMOCTI — MEAUKAMEHTO3HA CENallisl, AUXaH-
s — HIBJI uepes enporpaxeanbHy Tpyoky (FiO2 80%
SpO2 89%). lenrpanbHuii BeHo3Huit tuck (LIBT)
CTaHOBUB 13 MM.pT.CT.; TUCK y TIpaBOMY Tepeacepai —
20 mm.pr.ct; CI 1,8 n/x8/M2.; T3JIK — 13 MM.pT.CT.;
CUCTOJIIYHU TUCK Y JiereHeBilt aptepii — 40 MM.pT.CT.
Cran remonuHaMiku: myiasc 110 — 115/x8B, aprepianb-
HU TUCK 75/40 MM.pT.CT. Ha (hOHI BUCOKOT MiATPUMKHU
inHorporraumu JI3 (ampenanin 0,12 MKr/Kr/xB, HOpa-
npeHanin 0,25 MKr/Kr/xB; mobyraMiH 6,7 MKr/KT/XB;
MispuHoH 0,5 MKT/KT/XB, nodaMiH 3,1 MKT/KT/XB).

Y BPIT nauieHty Oya0 BUKOHAaHO €XOKapaio-
rpadito Ta OTpUMaHO HACTYMHi pe3yabTaTu: (pak-
ist Bukumy jgiBoro nuryHouka (®B JIII) cranosuna
60%; KiHIEeBUIi AiacTONIYHUI 06G’€M JiBOTO HITYHOY-
ka (KO JIII) — 65 MJ1; HEAOCTATHICTh MIiTPaJIbHOI'O
knanany (MHn) (+), HemOCTaTHICTb TPUCTYJIKOBOTO
knanany (THmp) ++ — ++(+), cUCTONIYHUI TUCK Yy
npaBoMy ntyHouky (CT y ITHI) — 40 mm.prt.ct. Ilpu
JTUHAMIYHOMY CIIOCTEPEXEHHI — HapOCTaHHS O3HaK
MPaBOLITYHOUYKOBOI HEJOCTATHOCTI TpadTa.

He3Baxawouu Ha 3aCTOCYBaHHS BUCOKMX O3 CUM-
MaTOMIMETHUKIB Ta Ba30MPECcOpPiB, CTaH reMOJUHAMIKHU
Mali€eHTa MNPOTPECUBHO TOTIpIIyBaBCd, HapOCTaau
siBulla cepueBoi caadkocTi (Tada.1). HasiBHa KiliHiuHa
cuMMTOMaTHKa Oysa olliHEeHa SIK TepBUHHA TUCPYHK-
1is1 rpadTy 3a MPaBOLITYHOUKOBUM TUIIOM, YCKJTaHE-
Ha Ba30IIETIYHUM CUHIPOMOM.

Tabauys 1
3MiHH MOKA3HUKIB reMOIMHAMIKM B PAHHBOMY TicJisionepaniiHoMy nepioni
I no6a micast TpaHCIIAHTALT 13:00 14:00 17:00 21:00 23:00
Ilentpanpuuii BeHo3HM# TUCK (LIBT), MM.pT.CT. 13 14 13 15 15
Tuck y mpaBoMy Iiepeacepii, MM.pT.CT 20 18 18 19 18
Cepuesnii innexc (CI), 1/x8/m? 1,8 1,9 1,8 1,7 1,7
LT,[I:,ICE ES?THHmBaHHH siereHeBux kanisapis (T3JIK), 13 D 13 D D
CucTosiuHuit TUCK Y JIETE€HEBIi apTepii, MM.PT.CT. 40 42 39 42 42
AT (cepenHe), MM.pT.CT 50 48 49 50 48
Iynsc 125 118 119 122 108
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Baszonneeiunuii cundpom (BC) — 1e mommpeHe He-
Oe3mneyHe AJIsl XXKUTTS YCKJIaAHEHHS, 1110 XapaKTepu3sy-
€TBCS TSKKOIO Ta CTIKOI0 CUCTEMHOIO apTepiaJbHOIO
rinoreHsieo (cepenHiii aprepianibHuil TUCK <50 MM
pPT.CT.), HOPMaJbHUM aboO AEUI0 MiABUILEHUM Cep-
LEBUM BHUKUIOM (cepleBMii iHmekc >2,5 1/xB/M2),|
HU3BKUM CHUCTeMHUM cyauHHUM omnopoMm (CCO,
<800 muH/c/cMd), a TAKOXK HEUYTIMBICTIO 10 BiAMOBiA-
HOI PiIMHHOI pecycuuTallii Ta BUCOKUX 03 Ba3ompe-
copHux JI3.

3rifHO aMepUKaHCHhKMX MPOTOKOJIB JiKyBaHHS
MalLli€EHTIB i3 HAsIBHOIO Ba30ILIETi€EI0 XBOpOMY OYJIO
MpU3HAYEHO BAa30MPECUH Y BiANMOBiAHIMi 1031 [9].

PanHiii micasionepauiitHuii nepion (mepia go6a
TiCJisl TPAHCIUIAHTALlii ceplsl) TAKOX OyB YCKIJTaAHEHUIA
possutkoM ['TIH. He3Baxawouu Ha mpoBeneHy KOH-
CepBaTUBHY Teparlilo, 3arajJbHUl CTAaH XBOPOTO MOTip-
1IyBaBCsl, 3MEHUIYBaBCS Aiype3, PO3BUHYJACS aHypisl.
ITpu naGopaToOpHOMY MOHITOPUHTY BU3HAYAJIMUCS Ti-
nepkajgieMist (tabsa. 2), MiABUILEHHS PiBHS CEYOBUHU
Ta KpeaTUHiHy CUPOBATKU KPOBi (TabJI. 3).

Tabauys 2
JIuHaMiKa MOKA3HHUKIB BOHO-€JIEKTPOJITHOrO 0AJAHCY B PAHHbOMY Hic/IsonepaniiiHoMy nepioi
I m00a mic1s TpaHCIIAHTANT 13:00 14:00 17:00 21:00 23:00

Iiype3, M 10 10 15 0 0

Kaniit cupoBaTK1, MMOJIB/JT 4.4 5,1 5,3 6,6 7,5
Tabauys 3

Junamika 6ioxiMiYHMX MOKA3HMKIB TA (DYHKIIOHAJBHOTO CTAHY HUPOK B PAHHBOMY
nicasonepauiifnomy nepioi.
I no6a micas TpaHCIIaAHTAILT 13:00 18:00 21:00

Kpearnnin, MKMOJIb/JT 198 225 253

CeuoBUHa, MMOJIb/JT 10,1 13,6 14,8

plIIK® (CKD-EPI), mn/xB/1.73 m? 33 32 28

BonHouac, ouiHKa B AMHaMIilli, IeMOHCTPYE i 3Ha-

YHe 301IbIIIEHHS KOHIIEHTpallil rocTpoda3zoBUXx OifKiB,

Mapkepy rinmonepdysii TKAHUH — JaKTaTy, MiJBUIIEH-
Hs TeMIlepaTypu Tita nanieHTa go 38,9 °C (tabu. 4).

Tabauys 4

JIunamika KoHeHTpauii roctpoda3oBMx NOKa3HUKIB KPOBi TA JAKTATY
B PAaHHbOMY MicJsionepauniiiHoMy nepioai

1 mo6a micist TpaHCIIaHTALTiT 13:00 18:00 21:00
CPB, mr/n 198 340 445

PCT, ur/mn 10,1 25,3 >91,9
cLac, mmonb/n 3,2 4.0 45

ImyHOCyIpecrBHaA Ta MPOTUBIpYCHA Tepartisi Ipo-
BOAMJIACS BIiAINOBIZHO OO 3arajbHOBiIOMOI iCHYIOUOL
CXEMMU: iHTpaonepaliiHO — aHTUTUMOLIMTAPHUI TJIO-
OyJIiH, METMIIPENHi30JI0OH, TaKpoJiMyc, MiKo(heHO-
JioBa KucyioTa/mModeTuny MmikodeHonart. Kopexiis JI3
3AiMCHIOBAIACS 3 YpaxyBaHHSIM KOHILIEHTpallii TaKpo-
JIiIMyCy B CUpBaTKU KPOBi.

BpaxoByouu TSKKiCTb CTaHy Malli€HTa, 110 XapaK-
Tepu3yBaJlaCh FeMOJMHAMiYHOIO0 HecTadinbHicTIO: AT
cep. 48-50 mm.pt.cT; Taxikapais 108 — 125/xB Ha ¢oHi
MiATPMMKM iHOTpoNaMM Ta BazoImpecopamMu (ampe-
HaiiH 0,12 MKT/KT/XB, HopaapeHasiH 0,25 MKr/Kr/xs;
nobyTamiH 6,7 MKT/Kr/XB; MiJIpuHOH 0,5 MKI/KI/XB,

nodamin 3,1 MKI/Kr/XB.) 3 HpPOrpecyloduM HapocC-
TaHHSIM CeplEeBOi CIabKOCTiI Ta pepakTepHOIO Ba30-
IIETi€I0, PO3BUTKOM I'OCTPOTO ITOIIKOIKEHHS HUPOK,
MalieHTy 0yJ0 BCTAHOBJICHO ILIEHTPAJbHUN BEHO3HUIA
KaTeTep Ta po3noyvaro (MiIKJIYEeHO amapar remMomdia-
JIi3y O IPOBENEHHs IPOLELYPHU) CECII0 MPOJIOHIO-
BaHOI HUPKOBO-3aMiCcHOi Teparii (continuous renal
replacement therapy — CRRT) B pexumi BeHO-BEHO3-
Hoi reMoiaiabTpalii.

CRRT mnpoBonunacs poTIroM 6 Ii0 3arajibHOIO
TpuBajictio 135 roguH 3 BuUKopucTaHHsM Gambro
Prismaflex. Kopekiiis mapameTpiB BUKOHYBajach Bill-
MOBiIHO A0 CTaHy reMOJMHAMIiKHU nalieHTa (taou. 5).
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Tabauysa 5
ITapameTpn npoJIOHrOBaHOiI BeHO -BeHO3HOI remoaiadinbTpamii
ITapameTpu 1 moda 2 no6a 3 no6a 4 noda 5 no6a 6 noda

IHBuxicTs MoTOKy KpoBi, 130 150 120 130 120 100

MJ1/TO,

IHsrcicrs notoky 2000 2500 2000 2000 2000 1500
Tiami3aTy, MJI/TO

Ob’em ystpadinsrpanii, 120 150 160 120 100 100
MJ1/TOI

JIas1 KOHTPOJIO piBHS 0iOXiMiYHMX TMOKAa3HUKIB
NauieHTy BUKOHYBAcs 3a0ip BEHO3HOI KPOBi 3 1I€H-
TpaJdbHOTO BEHO3HOTO KaTeTepa KOXHY mo0Oy. Ha 2
nmooy micnsa mouyatky CRRT koHcTaToBaHO moOKpa-

IIeHHS CTaHy reMOIMHaMIKHU TalliEHTa, 30KpeMa CcTa-
Oimizaliss apTepiaibHOTrO TUCKY, HopMmadnizawis LIBT
Ta MO3UTUBHA AMHAaMiKa J1abopaTOpHUX INMOKAa3HUKIB
(Tabi. 6.).

Tabauys 6
3miHM cTaHy reMOIMHAMIKY Ta KJiHiK0-Ja0opaTopanx nokasHukiB nmpotsrom CRRT cecii
Jo6a CRRT 1 no6a 2 noda 3 n00a 4 noda 5 no6a 6 100a
Ilokaznuku eemodunamixu npomszom nposedenns CRRT
IIBT,MM.pT.CT. 8 8 7 7 6 7
Tuck y npaBomy nepencepii, MM.pT.CT 20 20 25 16 17 15
Cepuesuii iHIeKC, J1/XB/M? 1,8 1,9 2,0 2,2 2,1 2,1
E:,,CE szfﬂumosaﬂﬂﬂ JIETEHEeBUX KaIISIpiB, 13 14 15 15 17 18
CucromiyHuii Tuck y JIA, MM.pT.CT. 40 37 35 33 33 30
AT (cepemHe), MM.PT.CT 67 68 65 67 78 82
JlabopamopHi dani npomszom npogedennss CRRT
KpeaTuHiH, MKMOJIb/JT 202 193 174 140 110 106
CeuyoBrHA, MMOJTb/J 12,8 12,3 10,7 8,7 7,7 6,9
Kaniit, Mmoss/n 5,0 4.5 3,8 3,9 4,0 472
CPB, mr/n 398 302 209 207 158 98
PCT, ur/mn >91,9 88,9 69,4 45,3 20,9 18,6
clLac, mmonb/ 3,6 2,0 1,1 1,0 0,8 0,7

TTpumitku:

C-peaktuBHuii 6i10K, PCT — npokanblUTOHIH; clLac — 1akTaT KpoBi.

LIBT — neHTpanbHuii BeHO3HU THCK; JIA — nereHeBa aprepisi; AT — aptepianbHuii Tuck; CPb —

Ha 7 noGy nepebyBanHHs nauieta y BPIT crtan
MmalieHTa TOKpAIWBCS: apTepiaibHUi TUCK —
110/80 MM.pT.CT; Iyabc — 85/XB; LEHTpaJbHUIT Be-
HO3HUU TUCK — 7 MM.pPT.CT. Jl03y CUMITAaTOMiMETUKIB
Ta BasompeccopiB Oymo 3meHmieHo mo 0,1 MKT/KT/XB
HoOpaapeHajiHy Ta 2,1 MKT/KT/XB moOyTaMiHy. Ama-

paT WITYYHOI BEeHTWIsLii BinkitoueHo. [lauieHTa me-
peBeJeHO Ha CaMOCTiiiHe auXaHHs. XBOpOro OyJio
Bim’eaHaHO Bim amapary mis remomianizy. Ilicas mpu-
nuHeHHs npouenypu CRRT craH crabinmpHMit, re-
MOAMHAaMiYyHi MOKa3HWKU B HopMi. Temm niypesy
100/M1/KT Ha TOIMHY.
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3a pesyabraramu exokapaiorpadii oTpuMaHo
HACTYMNHi pe3yJbTaTU: HEIOCTATHICTb TPUCTYIKOBO-
ro kianaHy (THn) 3Husunace no (+), CHUCTONIYHUIA
TUCK y mpaBoMy 1utyHouky (CT y ITII) — 27 mMm.prT.
CT., [TOPOXHWUHK TPaBUX BiIIiTIB CepLs HE PO3IIM-
peHi, dpaxkiis Bukumy niBoro untyHouka (OB JIIT) —
60%; KiHILIeBUIi TiaCTOJNIYHWIA 06’€M JIiBOTO IUTYHOUKA
(KOO JIII) — 120 ma; HeaoCTaTHICTb MiTpajibHOIO
kinanany (MHn) (+).

V 3ap0BinbHOMY cTaHi Ha 12 n00y micist mpoBe-
JIEHHSI OMepaTMBHOrO BTPYyYaHHS MAallieHTa MepeBe-
JIEHO 3 BiJiJIEHHS! IHTEHCUBHOI Teparlii y COMaTUYHE
BifIiJIeHHS 15 TTOAAJIbIIOTO CIOCTEPEXEHHS Ta JiKy-
BaHHS.

Ha 22 micnsionepauiiiHy 1o0y mauieHTa BUMCAHO
3i cTalioHapy IS MPOXOAXEHHS pealdiiiTalii nia Ha-
JISIAOM KapaioJiora 3a MiclieM MPOXUBaHHS.

Yepes pik crocTepekeHHs Big3HAYEHO BiACYT-
HIiCTh cKapr y mauieHTta. [lailieHTy mpoBeaeHO HEeiH-
Ba3UBHI METOJAM OOCTEXEHHS: HABAHTAXYBAJIbHI TECTU
i3 1030BaHUM (Di3MUHUM HABaHTAXEHHSM (TpeaMil —
TECT), TpaHCTOpaKaJibHY exoKapiaiorpadito, XoaTep —
EKT, sKi He BUSIBUIM TTOpyLIEeHb Y poOOTi cepus. 3a
pe3yabTaTaMu J1abopaTOpPHUX OOCTeXeHb OioXiMiuHi
MOKa3HUKU (YHKIIiI HUPOK B HOPMi: KpeaTUHiH —
105 MKMoOnb/NI, cedoBMHA 5.3 MMOJbB/NI, Kalliid
4,2 mmonn/n, clac 0,7 mr/n. Temn niype3y B HOPMi.
IMepudepuuHi HAOPSKU BiACYTHI.

IMocTiiiHO MPOBOAUBCI KOHTPOJIb PiBHS TaKpOJIi-
MYCY B KPOBi Ta KOPEKIlisl iMyHOCYIPECUBHUX Tpena-
patiB 3rigHo cxemu. CnioctepekeHHsI TPUBAE.

Oorosopenns. TpaHCIUIaHTALiS CEPLS — €IUHMIA
e(eKTUBHUII MeToAd JIiKyBaHHSI TEPMiHAJIbHOI CTalii
cepueBoi HegocTaTHOCTI [3, 4].

IlepBunHa nucdyukuis rpadrta (ITAI) — ue He-
Oe3MeYyHUil g XUTTA KIiHIYHUNA CTaH 3 BUCOKUM
piBHEM CMEPTHOCTI, 110 MPOSIBISIETHCS Y BULJISIAI TUC-
(byHK1ii 1iBOTO 00 MpaBOro NUIYHOUYKA, YU OiBEHTPU-
KYJISIPHOIO HEIOCTATHICTIO, SIKUIi BUHUKAE MPOTITOM
nepux 24 roaWH Micjas TpaHCIUIAHTAlll cepusd, 3a
BiICYTHOCTi BUAMMOI BTOPUHHOI MPUYUHU. 3 OLJISIAY
Ha CKJIAHU XapakTep 3aXBOPIOBAHHS, OCTATOYHE BU-
3HaueHHs Ta aiarHocTtuka [Tl mpomoBxKye CTAaHOBUTU
Bukiuk. [Tatodisionoris [Tl oxomitoe YucaeHHi Me-
XaHi3MMU, 110 JieXKaTh B il OCHOBI, AesIKi 3 IKUX 3aJIM1Ia-
I0ThCSI HE3 SICOBAHUMM, BKIIIOUAIOUHU TaKi (haKToOpH, K
MOIIKOMXKEHHST MioKapjaa, BUBIJIBHEHHS MpO3anajib-
HUX MeIiaTOpiB Ta PO3BUTOK illeMiuHO-penepdy3iii-
HOTO MOILIKOMXeHHs [4, 5].

B VkpaiHi, 3aBAsK¥ BIOCKOHAJIEHHIO 3aKOHOIAB-
CTBa, CUCTeMa TpaHCIUIAHTAllii Moyajla MOBHOLIHHO
i edexkTBHO (yHKIIOHYBaTH B KiHLi 2019 p. (3akoH
Vkpainu Ilpo TpaHCIIaHTalil0 OpraHiB Ta iHIIUX
aHaToMiuHuX MaTepianiB ymoguHi Ne 2694-VIII Big
28.02.2019, BBP, 2019.) Vxe 3a nepiuuii pik poooTu
cucteMM B YKpaiHi 0yJio BukKoHaHo noHan 100 opraH-
HUX TpaHCIUIAHTALill Bil HOHOpa 3i CMEPTIO MO3KY.
IIpore BiliHa 3MiHUIa PO3BUTOK TPAHCIUIAHTOJIOTII B
VYkpaiHi. 3aKpUTTS MOBITPSIHOTO MPOCTOPY, HEMOX-

JIUBICTh BUKOPUCTAHHSI CAHITaApHOI aBiallii, HEMOX-
JIMBICTh IMILIAHTALil MeXaHiYHMX 3aCO0iB MiATPUMKHU
KPOBOOOITYy, HEMOXJIMBICTh BUKOHAHHS TPaHCILJIAH-
Tallili 3aKOPIAOHOM, OOMEXEHHSI B MEepecyBaHHi SK
Mali€HTIB, TakK i JIikapiB CTBOPpWIU MpoOeMy B 3a0e3-
MeYeHHi TPaHCIUIAHTOJIOTiYHO1 JOMTOMOTH, OCOOIUBO B
perioHax, po3TallloBaHUX y NpU(PpPOHTOBUX 30Hax. Ye-
pe3 KOPOTKUI Yac ileMii JOHOPCHKOTO cepls Ta Bij-
CYTHICTh aJIBTEPHATUBU JOCTABUTU OPraH BUYACHO Ha
JlaJieki BicTaHi 0yj10 3MiHEHO CTpaTerilo B opraHisailii
TpaHCIUIAHTAlLlii , 110 AAJI0 3MOTY BUKOHYBAaTU TpaH-
CIIJIAaHTALlilO ceplisl B pi3HUX perioHax kpainu [8, 11].

HalivacTimie yckiagHeHHSI B PaHHbOMY ITiCJISI-
omnepauiifHoMy mnepiomni NMepBUHHA AUCOHYHKILIS
rpadra. 3a naHumu pizHux aBropis [1, 2, 3], kpuTepi-
amu (ITAT') mpu JiBOILILTYHOYKOBOMY THUIIL € AaHi €XO-
kapaiorpagii — ®B JIII < 40%, abo reMoauHaMiuyHi
MOKa3HUKU: TUCK y mpaBomy nepeacepai (TIT) > 15
MM PT.CT., TUCK 3aKJIMHIOBAHHS JIETEHEBUX KaMiJISIpiB
(T3JIK) > 20 MM pT.CT., Ta 3HUXEHUI CEpLIEBUI iH-
nexc (CI) (< 2,0 1/xB/M?2). BUKOpUCTaHHS MEXAHIYHUX
MPUCTPOIB MiATPUMKHU KPOBOOOITY, TAKUX SIK BHYTpPillI-
HbOAOPTaIbHUI O0anoHHUI KoHTpnyabcaTop (BABK)
Ta amapaT eKCTpaKopnopajlbHOI MeMOpaHHOI OKCH-
reHauii (EKMO) e kputepisimu Bepudikauii I[T1T 3a
JIiBOUUTYHOYKOBUM TUTIOM MOMipHOTO Ta TSXKKOTO CTY-
MEeHIO BiAMOBiaAHO [2].

ITAI 3a mpaBOILILTYHOYKOBUM TUIIOM HE MA€ IIKa-
JIU TSKKOCTI i NiarHOCTYEThCS HAa BUMIipIOBAHHSI BU-
3HAYEHUX MOKA3HUKIiB reMOJUHAMiK/ BiIMOBiAHO A0
i30JIbOBaHOI MPaBOOIYHOI NUCHYHKIIIT: TUCK Y MPaBO-
My niepencepai > 15 mwm pt.cT., T3JIK < 15 MM pT.CT.,
CI < 2,0 n/xB/M2, TpaHCIIyJIbMOHAPHUI TpamieHT <
15 MM pT.CT. i/ab0 cUCTOIYHUI TUCK B JIETEHEBIit ap-
tepii < 50 MM prt.cT.). [loTpeda B iMmiaHTauii nUTy-
HOYKOBOTO JomnomixHoro npuctporo VAD (RVAD),
TaKOX BiTHOCUTHCS 10 KpUTepiiB aiarHocTuku 1T 3a
MPaBOILTYHOYKOBUM THUTIOM [1-4].

B HamoMy KJIiHiYHOMY BUMAQAKY Yy MalliEHTa BXe
Ha mepionepauiiHOMY eTarli IMicjs BiAKJIIOUeHHs amna-
paty ITYYHOTO KPOBOOOIry CIpOCTEpiraavch sBUIlA
MPaBOLITYHOUYKOBOI CTA0KOCTi, B 3B’SI3Ky 3 UMM Oysa
npojoHrosaHa pobora ALK Ta 36inb1IeHO 0OCST iHO-
TPOIHOI Ta Ba30MpPECOPHOI MiATpUMKU. B mogansiio-
My, y BPIT, ctan nauieHTa mporpecMBHO MOTipIIyBaB-
cs, Ta XapaKTepU3yBaBCs MaJiHHIM TeéMOIMHAMIKU Ha
(oHi MATPUMKU CUMIMATOMIMETUYHUMU Ta Ba3OMpe-
COPHUMM MpemnapataMy y BUCOKUX A03aX, i HAPOCTaH-
HSIM 0iOXiMiUHMX, KMCJIOTHO-OCHOBHHUX Ta rocTpoda-
30BUX TOKA3HUKIB KpoBi. Bci oTpumaHi pe3ynbratu
BUKOHaHUX obcTexeHb (exoKI', iHBa3auBHe BUMiplo-
BaHHS MOKAa3HUKIB CEPLEBOI AisUIbHOCTI) Ta KJIiHIYHA
KapTUHa BiAMOBiAAIM MiXHapOJHUM KPUTEPisIM BU-
3HAUYEHHS MEPBUHHOI AUCGhYHKILI rpadTa 3a MpaBo-
IIJTYyHOYKOBUM TUIIOM, YCKJIaAHEHUM Ba3OIUIETiYHUM
CUHJPOMOM.

Ha ¢oHi TpuBaoi rinoTeHsii, BEHO3HOTO 3aCTOI0
Ta, SIK HacHigoK, rimonepdy3ii opraHip, y mnaii€eHTa
PO3BUHYJIACh aHYpisd, 1O CYMPOBOIXYyBaaach IpO-
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TPeCyOUUM 30iTbIIEHHSIM KOHIIEHTpAllii KpeaTUHiHY,
CEYOBUHM, KaJlilo Ta JaKTaTy CUpoBaTku Kposi. Ha
migcrasi kputepiiB KDIGO [6] y nauieHTa Oyno mia-
THOCTOBAHO FOCTPE MOIIKOMAXEHHS HUPOK.

3a 3araJbHOBiIOMUMHM pekoMmeHaaisiMu [6, 7]
arigHo wkanu KDIGO, I'TTH Bu3HavyaloTh KOJIW HasiB-
HU OUH i3 YUHHUKIB:

o [linBUIIEHHS CUPOBATKOBOTO KpEaTUHiHY Ha

26,5 MKMOJIb/J1 3a 48 roz.

e [ligBUILIEHHS CUPOBATKOBOrO KpeaTuHiHy B 1,5

pa3za Bij MomnepeaHbO BiZOMOTO 3a 7 AHiB.

o IlIBunkicts miypedy Mentie Hix 0,5mi/Kr/ron

Oiblle HiX 6 TOx

Pozsutok I'TTH npusBoauth 10 nmotpedu B JIiKy-
BaHHi Aiani3 HuMu Mmetogamu 3HT (3aMicHOi HUPKOBOT
teparii) y 1-5% Bunankis. [6] Pi3Hi mianizHi Mmomaib-
HocTi 3HT 3acTocoBYIOTBbCSI TIpU TSKKOMY Mepeoiry
TOCTPOTO TMOILIKOAXEHHS HUPOK, B TOMY UYHUCHI MpO-
soHroBaHa 3HT (CRRT 24-72 ron.), iHTepMiTytounit
remogianiz (IHD 4-6 ron.) Ta MogoBXeHUI LOAEHHUI
nianiz (EDD 24 roa.). OgHuM 3 moKa3iB A0 MPOBEAEH-
Hs 3HT B pexxumi CRRT € remonrHamiuyHa HecTadinb-
HICTb Malli€HTa.

B naHOMy KJIiHIYHOMY BUMANKY TSIXKKIiCTh CTaHY
Mali€eHTa XapaKTepu3yBajach MiATBEPIXEHOI HC-
dbyHkuielo TpadTa 3a MPaBOUUIYHOUYKOBUM THUIIOM,
YCKJIaIEHOIO Ba30ILIETIE€I0, PE3UCTEHTHOIO 10 Aii CUM-
MaTOMIMETHKIB Ta Ba30MpPECOpPiB, TOMY MPOBEAECHHS
cecii 3aMiCHOT HUPKOBOI Teparlil y pexXuMi MpOJOHTO-
BaHOI BEHO-BEHO3HOI reMofiadinbTpallii Majo Haii-
OibII CIPUATAUBUN BIUIUB Ha JIIKYBaHHS Ta MOAANb-
LU TTPOTHO3.

BucHoBku. OTpuMaHi pe3ynbTaTH TO3BOJISTIOTH
TOBOPUTU TPO TOKPAIEHHS Pe3yJbTaTiB JiKyBaHHS
MNalLieHTiB 3 MEPBMHHOIO AUCPYHKIIiEIO rpadTa Ta cy-
MYTHIM TOCTPUM MOIIKOIKEHHSIM HUPOK 32 PaXyHOK
3aCTOCYBaHHS y CXeMi JIiKyBaHHS Aialli3HUX METO/iB
MPOJIOHTOBAHOI 3aMiCHOI HUPKOBOI Tepartii.
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Abstract. Kidney transplant recipients (KTRs) remain at risk for metabolic, cardiovascular, and
infectious complications. Magnesium abnormalities are common but their prognostic significance
remains unclear.

Objectives. To systematically review and meta-analyze the association between serum magnesium
status and clinical outcomes in KTRs.

Methods. We searched PubMed, Embase, Web of Science, Cochrane Library, and ClinicalTrials.
gov (by May 31, 2025). Eligible studies were observational cohorts in adult KTRs reporting
outcomes by magnesium categories. The primary outcome was all-cause mortality; secondary
outcomes were cardiovascular events, graft outcomes, and infections. Data were synthesized
using random-effects meta-analysis where >3 studies were available, complemented by Bayesian
analysis. Risk of bias was assessed with the Newcastle—Ottawa Scale (NOS), and certainty
of evidence was graded using GRADE. The protocol was registered with the International
Prospective Register of Systematic Reviews (PROSPERO, ID: CRD420251055485).

Results. Eight studies (n=7,026 KTRs) met the inclusion criteria. Five studies assessed all-
cause mortality, and four provided adjusted estimates for pooling. Higher/normal magnesium
(21.7—1.8 mg/dL) vs. lower was associated with increased mortality (HR 1.17, 95% CI 1.06—
1.29; I2=59.5%). Sensitivity analysis excluding one null study yielded HR 1.18 (95% CI 1.03—
1.34). Bayesian modeling produced consistent but uncertain estimates (posterior HR 1.22, 95%
Crl 0.94—1.68; BF,,=0.88). Evidence for cardiovascular, graft, and infection outcomes was
inconsistent and heterogeneous, precluding pooling. Certainty of evidence was low for the all-
cause mortality outcome and very low for secondary outcomes.

Conclusions: Current evidence from a small number of heterogeneous observational studies
suggests that higher/normal serum magnesium status may be associated with a modest increase
in all-cause mortality among KTRs. However, the certainty of evidence is low, and associations
with cardiovascular, graft, and infection outcomes remain inconclusive. Prospective multicenter
cohorts and interventional trials are needed to determine whether magnesium status is a causal
and modifiable factor and to define the optimal post-transplant magnesium range.

Keywords: kidney transplantation, magnesium, all-cause mortality, cardiovascular outcomes,
graft survival, infections, systematic review, meta-analysis.
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Harans Crenanosa, Ceitiana @omina, Mukoaa KosecHuk

Crartyc Marsiio Ta KJIiHiYHI HACJIKM y peIMIEHTIB HUPKOBOIO TPAHCILIAHTATA:
CHCTEeMATHYHHUIA OIJISIA TA METAAHATI3

Y «HauionanpHuit meHTp Xipyprii Ta TpancrianTonorii iMmeHi O.0. [lanimoBa HAMH Ykpainn»,
KuiB, Ykpaina

Pestome. Peyunicumu nupkoeozo mpancnaanmama (PHT) maromo eucoxuii pusux memadoaiuHux, cepyeeo-cy-
OuHHUX ma iHpeKyitinux yckaaonens. TlopyuwieHHs KOHYyermpayii MaeHito cupo8amku € NOWUPEHUM A8UUEM, NPOme 1020
npoecHOCMUYHe 3HAYeHHS 3AAUUAEMbCSI HEGUSHAUECHUM.

Mema. CucmemamuuHo oyinumu ma nposecmu Mema-ananiz acouiayii Midxc piGHem cupoeamrK08020 MAazHio ma
KainiyHumu pesynomamamu '’y PHT.

Memoou: Iloutyk aimepamypu suxonanoy PubMed, Embase, Web of Science, Cochrane Library ma ClinicalTrials.
gov (do 31 mpaens 2025 p.). o ananizy exaroueno oocepsayiiini docaioxcenns 3a yuacmro dopocaux PHT (=18 pokis),
8 AKUX OYIHI0BABCS 36 30K MidC pieHeM MA2HII0 6 cuposamui abo naazmi ma KaiHiuHumu Hacaioxkamu. Ilepeunna Kinye-
684 MOYKA — 3A2ANbHA CMEPMHICMb, 6MOPUHHI — cepueso-cyOuHHi nodii, hynkuyia mpancnasanmama ma ingexuyii. /s
00°€OHanHA pe3ysomamie >3 00caiodiceHb 3acmoco8aHo Mooeab 8UNAOKO8UX epekmis; do0amKko60 nposedeHo baecis-
cbKuill ananiz. Pusux ynepedoicenocmi oyintosanu 3a wikanoro Hetoxacn—Ommasu (NOS), docmogipHicmsb doka3zié — 3a
cucmemoro GRADE. [Ipomokon docaidxcenns 3apeecmposanuii y MixcHapooHomy npocnekmueHomy peecmpi cucmema-
muunux oensndie (PROSPERO, ID: CRD420251055485).

Pesyasmamu. Brarouerno § 0ocaioncens (n=7026 PHT). IT’smb pobim ouyintosaniu cmepmuicms, yomupu — Hadaau
CKOPU20BAHI NOKA3HUKU 015 Mema-aHanizy. Buwuii/nopmanvruil pieenb maeHiro (= 1,7— 1,8 me/01) nopieHAHO 3 HUMNCHUM
acouiroeascs 3 niosuwerum pusuxom cmepmi (HR 1,17; 95% CI 1,06—1,29; ’°=59,5%). Ananiz uymaugocmi, 3 6uxkaio-
YEHHAM 00H020 00CAIONCeHHs Be3 cmamucmu4Ho 3Havywol acoyiayii, npodemoncmpysas HR 1,18 (95% CI 1,03—1,34).
baceciecoka modenv mema-ananizy niomeepouna HanpaMox 36°43Ky, aie 3 wupokumu 0ogipuumu inmepearamu (HR
1,22; 95% Crl 0,94—1,68; BF,,=0,88). Jani wodo cepyeso-cyounnux nodii, ynkyii mpancnaanmama ii inpeKuyiinux
YCKAQOHeHb 0YAU Cynepe4AusuUMU ma 2emepoeHHUMU, W0 YHEMONCAUBUA0 Mema-aHanis. locmoegipuicms doka3zie oyine-

Ha K HU3bKA 015 3a2AAbHOI cMepmHocmi ma dyice HU3bKa 045 6MOPUHHUX KIHUEeBUX MOYOK.
KmouoBi cioBa: mpancnaanmayis Hupku, maeHiil, cMepmuicms 8i0 ycix NpuUH, cepueco-cyOuHHi HAcAiOKU,
BUICUBAHHA MPAHCNAAHMAMA, IHEKYil, cucmemMamu4tuil 021510, Memaananis.

Introduction. Kidney transplantation is a life-sav-
ing treatment for patients with end-stage kidney disease
(ESKD), offering superior survival and improved quali-
ty of life compared to long-term dialysis [1—3]. Despite
advances in surgical technique and immunosuppressive
management, kidney transplant recipients (KTRs) re-
main at risk for a range of metabolic, cardiovascular,
and immunological complications that can compro-
mise graft function and patient survival [3, 4].

Among these complications, disturbances in mag-
nesium homeostasis are increasingly recognized as
clinically relevant [5, 6]. Magnesium is a vital intra-
cellular cation that plays key roles in numerous physi-
ological processes, including cardiovascular regulation,
immune function, glucose metabolism, neuromuscular
transmission, and renal physiology [7]. In the non-
transplant chronic kidney disease (CKD) population,

Natalia Stepanova
nmstep@ukr.net

higher serum magnesium levels have been associated
with protective effects, including reduced vascular cal-
cification and lower cardiovascular risk [8, 9]. Howev-
er, the significance of magnesium status in KTRs is less
clear, as magnesium metabolism is altered by both the
transplanted kidney and immunosuppressive therapies
[10].

Hypomagnesemia is the most frequently reported
electrolyte abnormality in KTRs, affecting 30—50% of
patients [5, 6, 10]. Its underlying causes include altered
renal magnesium handling due to impaired graft func-
tion and the use of calcineurin inhibitors (CNIs), which
reduce tubular magnesium reabsorption [5, 8, 10].

Emerging evidence suggests that abnormalities in
serum magnesium levels may contribute to adverse out-
comes in KTRs. Hypomagnesemia has been associated
with an increased risk of new-onset diabetes after trans-
plantation (NODAT) [11], heightened susceptibility to
infections [12], and potential endothelial dysfunction
[13]. However, despite these recognized risks, the cur-
rent literature on magnesium status and clinical out-
comes in KTRs has reported paradoxical or protective
associations. One observational study has reported a U-
shaped relationship between serum magnesium levels
and mortality [14], while others have shown linear or
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even inverse associations [15—17]. These discrepan-
cies, coupled with heterogeneity in exposure definitions
and outcome measures, have prevented clear clinical
recommendations.

Therefore, this systematic review and meta-analy-
sis aimed to synthesize available evidence to clarify the
relationship between post-transplant magnesium status
and key clinical outcomes, such as all-cause mortality,
MACE or cardiovascular mortality, graft function de-
cline or loss, and infection risk in adult KTRs.

Materials and Methods. This systematic review
and meta-analysis was conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020 guidelines. The pro-
tocol was registered with the International Prospec-
tive Register of Systematic Reviews (PROSPERO, ID:
CRD420251055485).

Eligibility criteria. We used the PICOTS framework
to define inclusion and exclusion criteria:

Information sources and search strategy. A compre-
hensive search was performed across PubMed, Embase,
Web of Science, Cochrane Library, and ClinicalTrials.
gov from inception to May 2025. No language restric-
tions were applied. Non-English studies were screened
and, when eligible, translated. Search terms combined
controlled vocabulary (e.g., MeSH) and free-text key-
words related to “magnesium,” “kidney transplanta-
tion,” “mortality,” “graft function,” “cardiovascular
outcomes,” and “infection.” The full search strategy is
provided in Supplementary Table S1.

Study Selection. Two reviewers (NS, SF) indepen-
dently screened titles and abstracts, followed by a full-
text review of potentially eligible studies. Disagreements
were resolved by consensus or third-party adjudication
(MK). Search results were imported into EndNote X9
for deduplication.

Data extraction and management. The following
data were collected:

» G

® Population: adult KTRs (>18 years). Exclusions: e Study characteristics (author, year, country, de-
pediatric recipients, multiorgan transplants, or sign, sample size, follow-up).

studies not reporting kidney-only outcomes. e Participant characteristics (age, sex, immuno-

® Intervention/Exposure: serum or plasma mag- suppression regimen, donor type).

nesium concentrations, categorized as “higher e Exposure assessment (magnesium cutoff, cat-

or normal magnesium” vs. “lower” according to egories, timing of measurement, analytic ap-

study-specific thresholds. proach).

e Higher or normal magnesium was most often ¢ Outcomes (mortality, cardiovascular, graft, in-
defined as >1.7—1.8 mg/dL, the upper quartile, fection).
or the highest exposure category. Where explic- e Effect estimates (hazard ratios (HRs), with 95%
itly reported, true hypermagnesemia (>2.4 mg/ confidence interval (CI)) and number of events.
dL, >1.0 mmol/L) was noted separately. e Covariates adjusted in multivariable models.

e Lower magnesium was generally defined as <1.7 Where effect measures were not directly reported,
mg/dL (<0.70 mmol/L) or study-specific “low” we derived ORs or HRs using raw event data where
categories. available. No assumptions were made to impute miss-

® Comparator: because exposure definitions ing data.

varied, we harmonized study contrasts into (i) Risk of bias assessment. Risk of bias was evaluated

higher/normal magnesium vs lower and (ii) using the Newcastle-Ottawa Scale (NOS) for observa-

hypomagnesemia vs higher-normal, analyzing tional studies, covering domains of selection, compara-
them separately. bility, and outcome ascertainment. Studies scoring >7
® Outcomes: were considered low risk; those scoring <6 were consid-

e Primary outcome: All-cause mortality. ered high risk. No eligible RCTs were identified.

e Secondary outcomes: Data synthesis and statistical analysis. We synthe-
1. Cardiovascular outcomes — major sized data separately by outcome domain. When >3

adverse cardiovascular events (MACE) or studies reported comparable effect estimates (all-cause
cardiovascular mortality. mortality for the higher/normal magnesium vs lower

2. Graft outcomes — graft loss, death with contrast), we conducted quantitative meta-analysis.
functioning graft, estimated GFR <60 mL/ When <2 studies were available, we synthesized findings
min/1.73 m?2, or accelerated renal function qualitatively in the narrative review without statistical
decline. pooling.

3. Infection outcomes — bacterial (urinary tract Effect measures. Adjusted hazard ratios (HRs) with
infections [UTI]) or viral (CMV, EBV, BK) 95% confidence intervals (Cls) were the preferred ef-
infections, or infection-related mortality. fect measure. We extracted the most fully adjusted HRs

e Timing: magnesium concentrations measured at reported in each study. Log-transformed HRs were
any time post_-transplantation, with follow-up Pooled in meta-analyses. Where HRs were unavailable,
ranging from 1 to 7 years. odds ratios (ORs) were considered separately.

® Study design: observational studies (prospective or For quantitative pooling, we used a random-effects
retrospective cohort, case-control). Randomized —model with the Paule—Mandel estimator for between-
controlled trials were excluded, as none reported Study variance (t?). Because of the small number of
relevant associations. studies, we applied the Hartung—Knapp—Sidik—Jonk-
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man (HKSJ) adjustment and used a t-test with k—1 de-
grees of freedom to test for overall effects.

Between-study heterogeneity was summarized us-
ing Cochran’s Q (p < 0.10 indicating statistical signifi-
cance) and the I? statistic, interpreted as low (<25%),
moderate (25—50%), or substantial (>50%). Heteroge-
neity was not calculated when fewer than three studies
were available.

Sensitivity analyses. We performed leave-one-out
analyses to assess individual study influence. Predefined
subgroup and sensitivity analyses included: exclusion of
lower-quality studies (NOS <7), exclusion of studies
lacking covariate adjustment, comparison of continu-
ous vs categorical magnesium exposures, and harmo-
nization to common cutoffs (<1.7 mg/dL vs >1.7—
1.8 mg/dL).

Publication bias. We did not evaluate small-study
effects or conduct meta-regression because <10 studies
were available, consistent with PRISMA recommenda-
tions.

Subgroup and sensitivity analyses. We prespeci-
fied subgroups by timing of magnesium measurement
(early vs late post-transplant) and predominant calci-
neurin inhibitor (tacrolimus vs cyclosporine). How-
ever, these could not be performed because each sub-
group was represented by only a single study, preclud-
ing meaningful comparison. Differences in exposure
definitions (categorical vs continuous; varying cutoffs)

were instead considered qualitatively in the narrative
synthesis.

To test the robustness of findings for all-cause mor-
tality (high/normal magnesium vs lower), we excluded
the study with fair quality (NOS <7), and compared re-
sults across harmonized magnesium cutoffs (<1.7 mg/
dL vs >1.7—1.8 mg/dL).

Bayesian analysis. To complement frequentist
analyses and account for small-sample uncertainty, we
conducted a Bayesian random-effects meta-analysis for
all-cause mortality, specifying weakly informative pri-
ors. We report posterior means, 95% credible intervals,
and Bayes factors.

Certainty of evidence. Certainty of evidence was as-
sessed using the GRADE framework, considering risk
of bias (based on NOS), consistency, directness, preci-
sion, and publication bias. As all included studies were
observational, evidence for each outcome started at low
certainty by default. Each outcome was rated as high,
moderate, low, or very low certainty.

Results. Study selection. The database search
identified 1,248 records. After deduplication, 978 re-
cords were screened; 68 full texts were assessed, and 8
studies met the inclusion criteria. Three studies con-
tributed adjusted estimates suitable for quantitative
synthesis of all-cause mortality; other outcomes were
summarized narratively due to heterogeneity of effect
measures/definitions. PRISMA flow shown in Fig. 1.

[ Identification of studies via databases and registers ]
Records identified through Record‘s rfemoved RS
H database searching (n = 1,246) SEIEClNG:
= d Duplicate records removed
§ * PubMed (n = 432) (n=978)
= » Embase (n = 389) Records marked as ineligible
5 * Web of Science (n = 261) by automation tools (n = 17)
-} * Cochrane CENTRAL (n = 126) Records removed for other
« ClinicalTrials.gov (n = 38) reasons (n = 9)
I
—
Recards soreerad Reclordls excludgd (not relevant,
o pediatric populations, non-KTRs,
(n=242) : ;
or not reporting magnesium.
l (n=174)
Reports sought for retrieval .| Reports not retrieved
o (n = 68) (n=0)
=
Il
‘<
A A4
e Reports excluded:
ReEcEvir;s assessed for eligibility » « Did not report outcomes of
(n=68) interest (n = 24)
« Focused solely on NODAT
(n=12)
« No extractable data (n = 14)
o Pediatric/multiorgan transplant
populations (n = 10)
A
& x . ;
3 Studies included in review
= (n=8)
]
£

Fig. 1. Flow diagram of the study selection process.

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Alaaidy N23 (87) 2025

OpUriHOABHI HOYKOBI POBOTU 37



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 3 (87)’2025

Study characteristics. Eight single-center retrospec-
tive cohort studies published between 2005 and 2025
were included, encompassing 7,026 KTRs (per-study
sample size range 60—3,680) [12, 14, 16—21]. The pa-
tients’ age was reported in six studies, with the median
values of 49.8 (47.9-52.0) years. The median proportion
of male participants among the six studies reporting sex
distribution was 56% (range 34.7%—68.6%). Follow-up
durations ranged from approximately 3.0 to 6.7 years,
with a median of 5.0 years across the eight studies. Main-
tenance immunosuppression was predominantly cal-
cineurin-inhibitor-based. Serum magnesium was mea-
sured post-transplant in all studies; five used a 1.7 mg/dL
threshold, one analyzed quartiles, one used three categories
(<£1.5,1.5—-1.8, >1.8 mg/dL), and one applied a 2.0 mg/dL
threshold at biopsy. Two single-centre Israeli cohorts
each reported n=726 in overlapping eras; sample overlap
is possible but cannot be confirmed from the available
reports. All included studies were of moderate to good
quality, with NOS scores ranging from 6 to 9 (Supple-
mentary Tables S2). Detailed study characteristics, in-
cluding NOS scores, are presented in Table 1.

QOutcomes reported across studies. All-cause mortal-
ity was reported by five studies, of which three provid-
ed adjusted HRs amenable to pooling. Cardiovascular
outcomes (MACE or cardiovascular death) were re-

ported by two studies. Graft outcomes (graft loss, death
with functioning graft, eGFR <60 mL/min/1.73 m2,
or eGFR slope) were reported by three studies. Infec-
tion outcomes (urinary tract infection, viral infections,
or infection-related mortality) were reported by three
studies. Although graft and infection outcomes each ap-
peared in three reports, definitions and effect measures
were heterogeneous (e.g., continuous eGFR slope vs.
odds of eGFR <60; any viral infection vs. UTI), pre-
cluding statistical pooling.

All-cause mortality. Five studies evaluated all-cause
mortality according to magnesium status in KTRs. Four
reported adjusted HRs were included in the quantitative
synthesis, comprising 5,230 patients and 838 deaths.
Three of the four studies reported higher mortality in
patients with relatively higher magnesium categories
compared to lower categories [14, 16, 18], whereas
one study [21] found no significant difference between
groups. To allow harmonization across studies, the ex-
posure contrast was aligned as higher/normal vs. lower
magnesium.

The random-effects meta-analysis demonstrated
that higher/normal magnesium status was associated
with a 17% increase in all-cause mortality (HR 1.17,
95% CI11.06—1.29; p = 0.013) with moderate heteroge-
neity (I2 = 59.5%) (Fig. 2).

Study Mg Category

Qdler, 2021 21.7 vs <1.7 mg/dL
Isakov, 2022 21.7 vs <1.7 mg/dL
Lahav, 2021 >1.82 vs £1.72 mg/dL

Panthofer, 2021 >1.8 vs 1.6-1.8 mg/dL

Model Information
Heterogeneity: Q(3) = 7.41, p = 0.060
Pooled Estimate

t(3.00) = 5.26, p = 0.013

-t
R
|

1.0

0.0 05 1.0 15
Log(HR)

Fig. 2. Forest plot of the association between magnesium status and all-cause mortality in KTRs. Pooled estimates are
based on a random-effects meta-analysis of four studies (Panthofer 2021, Lahav 2021, Isakov 2022, Odler 2021),
harmonized as higher/normal vs. lower magnesium categories.

Clinically, this corresponds to nearly one additional death for every six deaths otherwise expected in recipients

with lower magnesium status.

To test the robustness of findings, we repeated the analysis excluding the study by Odler et al (the only study

reporting no association, and with shorter follow-up compared to the others). This sensitivity analysis of three
studies (Panthofer, Lahav, Isakov) showed that higher magnesium was associated with an 18% increase in mortal-
ity risk (HR 1.18, 95% CI 1.03—1.34; p = 0.033), although heterogeneity remained statistically significant (p =
0.049).
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The Bayesian random-effects meta-analysis pro-
duced a posterior mean HR of 1.22 (95% CrI 0.94—
1.68), consistent with the frequentist estimate but with
wider uncertainty. The Bayes factor (BF,; = 0.88) in-
dicated only weak evidence in favor of an association
(Supplementary Table S3 and Fig. S1).

Taken together, these analyses suggest that KTRs
with relatively higher magnesium categories experience
a 15—20% higher risk of death compared with those in
lower categories. The effect persisted across sensitivity
analyses and was consistent across analytic frameworks.
However, statistical heterogeneity and wide Bayes-
ian credible intervals limit certainty. Accordingly, the
overall certainty of evidence for all-cause mortality was
rated low.

Cardiovascular outcomes. Only two studies report-
ed the association between serum magnesium level and
cardiovascular outcomes. Panthofer et al. observed that
recipients with lower magnesium (<1.5 mg/dL) had a
31% higher risk of cardiovascular mortality (HR 1.31,
95% CI 1.03—1.68), while higher/normal magnesium
levels (>1.8 mg/dL) were not associated with cardio-
vascular death [14]. In contrast, Lahav reported that re-
cipients in the highest magnesium quartile had an 88%
increased risk of MACE compared to those in the low-
est quartile (HR 1.88, 95% CI 1.14—3.11) [18]. Given
the small number of studies and differing outcome defi-
nitions (MACE vs. cardiovascular mortality), meta-
analysis was not performed. The available evidence,
therefore, suggests that both lower and relatively higher
magnesium status may contribute to adverse cardio-
vascular outcomes, but the direction of risk differs by
cohort. Certainty of evidence was rated very low due to
inconsistency, indirectness, and imprecision.

Graft outcomes. Three studies assessed graft func-
tion and loss, but outcome definitions were heteroge-
neous. Isakov et al. found that higher magnesium was
associated with an 11% increased risk of graft loss or
death per 0.1 mg/dL increase (HR 1.11, 95% CI 1.04—
1.19) [16]. Hod et al. demonstrated that higher mag-
nesium was associated with a more rapid decline in
kidney function, with each 0.1 mg/dL increase linked
to a 1.1-1.5 mL/min reduction in eGFR at 3—5 years
(p < 0.01) [17]. Holzmacher et al. showed that lower
magnesium at biopsy was associated with faster creatinine
clearance decline (—8.9 + 3.5vs. —1.0 = 2.7 mL/min/year,
p = 0.02) and shorter graft survival [20].
Because of differing metrics (continuous eGFR de-
cline vs. time-to-event graft loss vs. biopsy-defined
function), results could not be pooled. Taken together,
these studies suggest that deviations in magnesium sta-
tus, whether higher or lower, may adversely affect graft
function. Certainty of evidence was rated very low, re-
flecting heterogeneity and limited sample size.

Infection outcomes. Three studies investigated the
association between serum magnesium status and in-
fection risk in kidney transplant recipients. Odler et al.
demonstrated that low magnesium (<1.7 mg/dL) was
associated with a 73% increased risk of UTI (OR 1.73,

95% C11.04—2.86) and a two-fold higher risk of viral in-
fections, including CMV, EBV, and polyomavirus (OR
2.05, 95% CI 1.23—3.41) [21]. Panthofer et al. found
that low magnesium was associated with a 28% higher
risk of infection-related mortality (HR 1.28, 95% CI
1.09—1.51) [14]. Ratiu et al. revealed no significant as-
sociation between magnesium status and infection risk
(OR0.62,95% CI10.20—1.92) [12]. Due to heterogene-
ity in outcomes (UTI, viral infections, infection-related
death), quantitative synthesis was not feasible. Overall,
the evidence suggests that lower magnesium may pre-
dispose to infection, but results remain inconsistent.
Certainty of evidence was graded very low, downgraded
for inconsistency and imprecision.

A consolidated overview of effect estimates and
certainty ratings is presented in Supplementary Ta-
ble S4. Formal tests for publication bias (Egger’s and
Begg’s) did not suggest asymmetry, although these
analyses are underpowered with fewer than ten studies,
and publication bias cannot be excluded.

Discussion. This systematic review and meta-anal-
ysis synthesized available evidence on the association
between serum magnesium status and clinical outcomes
in KTRs. Five studies reported on all-cause mortality,
of which four contributed adjusted hazard ratios suit-
able for pooling. The main analysis demonstrated that
relatively higher magnesium status was associated with
a 17% increase in all-cause mortality compared with
lower categories, with consistent findings in sensitiv-
ity analyses. Bayesian modelling produced similar esti-
mates, although uncertainty was substantial. Evidence
for secondary outcomes (cardiovascular events, graft
outcomes, and infections) was limited and heteroge-
neous, precluding meta-analysis. Overall, the certainty
of evidence was rated low for all-cause mortality and
very low for other outcomes.

Our findings add to a growing but inconsistent body
of literature on magnesium in the post-transplant set-
ting. In non-transplant CKD, higher serum magnesium
has generally been associated with favorable outcomes,
including lower vascular calcification and reduced car-
diovascular risk [22—24]. By contrast, in KTRs, the di-
rection of association appears reversed: in three of four
cohorts included in our meta-analysis, recipients with
relatively higher magnesium status had increased mor-
tality [14, 16, 18].

This apparent paradox may be explained by trans-
plant-specific physiology. Calcineurin inhibitor thera-
py typically induces hypomagnesemia [10, 25]; there-
fore, recipients with higher magnesium concentrations
represent an atypical group in whom impaired tubular
excretion or early graft dysfunction may predominate.
In this context, elevated magnesium may act as a sur-
rogate marker of declining graft function and CKD-
mineral bone disorder activity rather than a direct toxic
exposure [14, 18]. Clinical data outside transplantation
also show that hypermagnesemia predicts short-term
mortality in hospitalized patients [26], supporting the
view that higher magnesium often reflects underlying
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systemic illness or reduced renal clearance. This diver-
gence reflects transplant-specific factors, such as im-
munosuppressive therapy, altered tubular handling of
magnesium, or competing risks of infection and meta-
bolic complications [18, 21].

The U-shaped relationship observed by Panthofer
et al. suggests that both lower and higher magnesium
levels may be harmful, a pattern also seen in popula-
tion-based cohorts outside transplantation [14, 24].
This raises the possibility that an “optimal” magnesium
range exists for KTRs, narrower than the conventional
laboratory reference interval.

Several biological mechanisms may underlie these
associations. While higher magnesium may indicate
impaired renal clearance and mineral—bone axis dys-
regulation, low magnesium has been implicated in
immune dysregulation, endothelial dysfunction, and
increased susceptibility to infection, potentially con-
tributing to graft injury and adverse [6, 12, 18, 27]. In
addition, disturbances in magnesium homeostasis may
influence broader metabolic pathways. Hypomagnese-
mia has been linked to impaired insulin signaling and
an increased risk of NODAT [28, 29]. Although NO-
DAT was excluded from our present analysis because a
separate systematic review has addressed this outcome
[11], it remains a relevant mechanism linking low mag-
nesium to adverse prognosis. Furthermore, low mag-
nesium may contribute to disordered calcium—oxalate
handling and other metabolic derangements, with po-
tential implications for nephrolithiasis, tubular toxic-
ity, and vascular calcification [30—32]. These possible
metabolic effects, while not captured by the included
studies, warrant further investigation.

From a clinical standpoint, these results suggest
that routine monitoring of serum magnesium in KTRs
is important not only to detect hypomagnesemia, which
is common under calcineurin inhibitor therapy [25,
27], but also to identify persistently higher values that
may carry prognostic significance. The observed 15—
20% increase in mortality risk associated with relatively
higher magnesium status is clinically relevant and may
warrant closer evaluation of patients with upward de-
viations from the lower-normal range.

However, it remains unclear whether magnesium
status is a modifiable risk factor or a marker of underly-
ing graft or cardiovascular dysfunction. Interventional
studies of magnesium supplementation in KTRs have
primarily focused on hypomagnesemia and metabolic
complications, not mortality or graft survival [6, 13].
Until such trials are available, no evidence-based rec-
ommendations can be made regarding magnesium cor-
rection beyond standard clinical thresholds.

This review has several strengths, including a com-
prehensive search strategy without language restric-
tions, rigorous data extraction, and the use of both fre-
quentist and Bayesian approaches to account for small-
sample uncertainty. By harmonizing exposure contrasts
as “higher vs. lower magnesium,” we were able to pool
data across studies with different categorizations.

Nonetheless, important limitations must be ac-
knowledged. All included studies were observational,
single-center cohorts, limiting causal inference and
generalizability. Heterogeneity in exposure definitions,
timing of magnesium measurement, and outcome as-
certainment precluded pooling for most endpoints.
Potential residual confounding by graft function, im-
munosuppressive regimen, or nutritional status can also
not be excluded. The number of studies contributing to
each outcome was small, limiting the power to assess
publication bias or dose—response relationships.

Future studies should aim to clarify the optimal
range of serum magnesium in KTRs, ideally through
large, multicenter prospective cohorts with standard-
ized exposure definitions and long-term follow-up.
Randomized controlled trials of magnesium supple-
mentation, stratified by baseline magnesium status and
immunosuppressive regimen, are needed to determine
whether correction of hypomagnesemia or avoidance
of higher levels can improve patient or graft outcomes.
Studies integrating biomarkers of tubular function,
magnesium transport, and cardiovascular risk may help
to disentangle causality from association.

Conclusions. In summary, this systematic review
and meta-analysis indicates that KTRs with relatively
higher serum magnesium levels (>1.8 mg/dL) may ex-
perience an increased risk of all-cause mortality com-
pared with those in lower categories. However, the
available studies are few, heterogenecous, and observa-
tional in design, and the certainty of evidence remains
low. Associations with cardiovascular, graft, and infec-
tion outcomes are inconsistent and inconclusive. At
present, these findings should be considered hypothe-
sis-generating rather than practice-changing. Further
large, prospective studies and interventional trials are
required to clarify whether magnesium status represents
a causal and modifiable risk factor, and to define the
optimal post-transplant magnesium range.

Ethics approval and consent to participate. Not
applicable. This study is a systematic review and meta-
analysis of previously published data and does not in-
volve direct participation of human subjects or animals.
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Abstract. The search for genetic markers of cancer remains one of the priority areas
in oncology. Sex-specific genetic features of tumor development, particularly in urinary
system tumors, are well documented.
The aim of this study was to investigate the possible association between the rs4759314
polymorphism of the long non-coding RNA HOTAIR gene and the development of urinary
system cancers (USCs) in patients of different sexes.
Methods. Whole venous blood samples were obtained from 242 patients with USCs (101
patients with clear cell renal cell carcinoma [CCRCC] and 141 patients with transitional
cell carcinoma of the urinary bladder [TCCUB|). Genotyping of the rs4759314 site of
the HOTAIR gene was performed using real-time polymerase chain reaction (Real-time
PCR) with the TagMan assay C__27930754_10. Statistical analyses were conducted
using Prism (version 10.4.1) and R (version 4.4.2) software.
Results. No significant differences were observed in the distribution of genotypes (AA,
AG, GG) or alleles (A, G) for the rs47593 14 polymorphism of the HOTAIR gene between
patients with USCs and individuals in the control group (P = 0.88871, y2 = 0.02016 for
alleles; P = 0.9788, y* = 0.0007095 for genotypes). However, sex-specific differences in
the distribution of HOTAIR gene allelic variants were identified. No overall association
was found between the rs47593 14 polymorphism and the development of USCs.
Conclusions. The distribution of rs47593 14 polymorphic variants of the HOTAIR gene
Received June 27, 2025 (iffers between male and female patients with USCs, with carriers of the minor allele
R‘f’ce""e‘i in r er’z;dg%g’; being more common among women than among men (P = 0.0105).
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’ carcinoma; transitional cell carcinoma of the urinary bladder.
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CrareBi 0c0o0uBOCTi 3B’3KY 7547593 14-noaimopdizmy rena HOTAIR
3 PO3BUTKOM PAKY C€4OBU/ILIbHOI CHCTEMH

CyMmcbkuii gepxxaBHuit yHiBepcuteT, Cymu, YkpaiHa

Pe3tome. [louyk cenemuunux mapkepié OHKOAOIMHUX 3AX60PHBAHb € OOHUM i3 NPIOPUMEMHUX HANDAMIE CY-
yacHoi onkonoeii. Bidomi 3anedxncHi 6i0 cmami eenemuuHi 0co0AUBOCMI PO3BUMKY NYXAUHHO20 NPOUECY, 0COOAUBO NYXAUH
ceyosudinbHoI cucmemu.

Memoro Hawoi pobomu cmano 00caiOHCeHHs MOHCAUB020 36 3Ky rs47593 14-norimopghiamy eena 00620i HeK00yio-
yoi PHK HOTAIR 3 po3sumkom OHKOA0IYHUX 3AX80PIO6AHL Ce408UINbHOI cUCmeMU Y nayienmie pizHoi cmami.

Memoou. /lns docaidxcenns uUKOpUCMAHO UinbHy 6eHO3HY Kpoe 242 ocib i3 pakom cevosudinvroi cucmemu (101
nayieum 3i c8imMAOKAIMUHHUM paKoMm HUupku ma 141 xeopuili Ha nepexiOHOKAIMUHHUIL paK ce408020 mixypa). lenomu-
nysanns 3a rs47593 14-caiimom eena HOTAIR 30iiichroeasu memodom noaimepasHoi Aanyto2o60i peakyii y pexcumi pe-
anvHoeo yacy (Real-time PCR) 3a nasenocmi TagMan assay C___27930754_10. Cmamucmuumy o6poOKy ompumanux
pe3yavmamie npogoousu 3a 0onomoeoio npoepam Prism (eepcis 10.4.1) ma R (sepcis 4.4.2).

Pezyabmamu. Bcmanoeneno, wjo He icHye pizHuyi y poznodini eenomunie (AA, AG, GG) ma anenie (A, G) 3a
rs47593 1-noaimopgpiamom eena HOTAIR mixc xeopumu 3 oHKOAOITMHUMU 3AX80PIOBAHHAMU Ce408UINbHOI cucmeMu ma
ocobamu Korwmpoavroi epynu (P = 0,88871, y? = 0,02016 0asa anenie, P = 0,9788, x? = 0.0007095 0aa zenomunie).
Tlokazani cmamesi ocobausocmi poznodiny aseavnux eéapianmie eena HOTAIR. Biocymuiii 36’30k mixc rs475931-

noaimopgizmom eena HOTAIR i po3sumkom OHKO0A02IYHUX 3AX80PHOBAHD Ce4OBUOINbHOI cCUCmeEMU.
Bucnosxu. Poznodin rs47593 14-noarimopgpuux eapianmie eena HOTAIR 6idpizusemocs y 0cié 40108i40i i ucinouoi
cmameil, X60pUx Ha OHKO0A02IYHI 3aX60PI0BAHHS CeHOBUJINbHOI clucmeMu: ceped JHCIHOK HOCIT MIHOpHO20 anens 3ycmpiva-

romucs wacmiute, Hixe ceped uonosikie (P = 0,0105).

Kmouosi cioBa: nosimopghizm eenie, dosea nexodyroua PHK HOTAIR, ceimaokaimunnuil paxk HUpKu, nepexio-

HOKAIMUHHUIL paK ce408020 Mixypa.

Introduction. Oncological diseases are a serious
public health problem worldwide due to their high mor-
tality rates, significant reduction in patients’ quality of
life, frequent disability of the working-age population,
and the need for expensive and long-term treatment
[1]. The renal cancer and the urinary bladder cancer are
the most commonly diagnosed types of cancer in the
urinary system. It is known that the development and
prognosis of these cancers have significant sex-specific
features. For instance, in the overall structure of human
malignant diseases, renal cancer ranks 7th among men
and 9th among women. Urinary bladder cancer is the
eleventh most common cancer in the general popula-
tion and ranks fourth in prevalence among men. Three-
quarters of all urinary bladder cancer cases occur in
men [2].

Many factors contribute to the onset and progres-
sion of cancer. However, in recent times, genetic pre-
dictors have been attracting increasing attention among
scientists and doctors as influential risk factors for can-
cer development [3]. An undeniable and crucial role in
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carcinogenesis has been proven for long non-coding
RNAs, including HOTAIR, which acts as a regulator of
gene activity at the epigenetic and transcriptional levels
[4 - 7]. The overexpression of HOTAIR in various types
of cancer has led to its consideration as a candidate
molecule for the diagnosis and treatment of oncological
diseases [6].

Studies in this field are proceeding in two direc-
tions. The first direction is focused on studying the role
of the long non-coding RNA HOTAIR in cancer de-
velopment and metastasis. It has been shown that the
overexpression of HOTAIR promotes the prolifera-
tion, migration, and invasion of CCRCC [8, 9]. It has
been found that HOTAIR facilitates the metastasis of
CCRCC by increasing the activity of histone H3K27
demethylase JMJD3 [10]. It has also been proven that
patients with CCRCC who have a high level of HO-
TAIR expression have a significantly lower survival rate
than patients with a low level of this RNA [11, 12].

The second direction is devoted to studying the
role of polymorphic variants of the HOTAIR gene in
the development of various types of cancer in differ-
ent populations worldwide [13, 14]. It is known that
the G allele of the HOTAIR rs4759314 polymorphism
increases susceptibility to gastric cancer in the Chinese
population [15, 16], while the rs1899663 polymorphism
is a risk factor for the development of lung cancer [17].
A meta-analysis by Liu H. et al. investigated the asso-
ciation between the HOTAIR rs4759314 polymorphism
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and ovarian cancer [18]. Liu Y et al. demonstrated as-
sociations of the rs4759314, rs920778, and rs217717
polymorphisms with the development of cervical cancer
in Chinese women [19]. Deng ZH et al. reported that
the rs4759314 polymorphism influences the prognosis
of prostate cancer in Chinese men [20]. In the study
by Anber N. et al., no association was found between
rs920778 polymorphic variants of HOTAIR and breast
cancer in Egyptian women, whereas rs4759314 showed
a statistically significant association with increased dis-
ease risk. Based on these findings, the authors suggested
using this genetic marker in risk groups for prevention
and early diagnosis [21]. In the population of Northeast
China, the rs920778 and rs4759314 polymorphisms of
the HOTAIR gene were significantly associated with
susceptibility to breast cancer [22]. Similarly, associa-
tions of the rs12826786, rs920778, and rs4759314 vari-
ants of HOTAIR with breast cancer were reported in
Mexican women [23]. The rs920778 polymorphism
showed a significant positive association with breast
cancer in Iranian women, while the rs12826786 and
rs1899663 polymorphisms demonstrated negative asso-
ciations in this population, and rs4759314 was not as-
sociated with disease risk [24].

Regarding kidney and bladder cancers, studies re-
main limited. It has been reported that the rs920778,
rs4759314, and rs12427129 polymorphic variants of
HOTAIR are associated with susceptibility to urothelial
carcinoma in Taiwanese patients [25]. In contrast, the

rs1899663 polymorphism of the HOTAIR gene was not
associated with either the development of CCRCC [26]
or patient survival in the Ukrainian population [27].
Sex-specific differences have been identified for the
rs1899663 polymorphism: in heterozygous women, the
risk of CCRCC development was higher than in homo-
zygotes for either the dominant or minor allele [28]. No
association was found between the rs1899663 polymor-
phism of the HOTAIR gene and either the occurrence
or metastasis of TCCUB [29].

With respect to the rs4759314 polymorphism, data
on its association with the development of urinary sys-
tem cancers (USCs), as well as on sex-specific effects,
are currently lacking. Therefore, the aim of our study
was to investigate the potential association between
rs4759314 polymorphic variants of the HOTAIR gene
and the development of USCs in individuals of differ-
ent sexes.

Materials and methods. Study population. The
study included a cohort of 242 patients diagnosed with
urinary system cancer (USC), comprising 101 individu-
als with clear cell renal cell carcinoma (CCRCC) and
141 with transitional cell carcinoma of the urinary blad-
der (TCCUB). A control group of 100 subjects without
a history of oncological diseases of the urinary system
was also enrolled. General clinical characteristics of the
patients and control group individuals are presented in
Table 1, while the characteristics of individuals of dif-
ferent sexes are shown in Table 2.

Table 1
General clinical characteristics of patients with urinary system cancers
Indicator Main group Control group P
Age, years 65.1+11.8 77.38+8.499 <0.0001
Sex, f/m 69/173 34/66 0.3143
Smokers (%) 119 (49.2) 27 (27.0) 0.0002
Obesity (%) 61(25.2) 18 (18.0) 0.15
Body weight, kg 78.8£11.9 74.314£11.38 0.0015
Height, cm 171£7.6 165.8+10.26 <0.0001
BMI 26.97+4.31 27.1314.3 0.766
Blood glucose, mmol/L 55.1x15.8 52.68+7.905 0.14

Note: n — number of patients; f — female; m — male; P — statistical significance of differences. Categorical variables
were compared using the y2-test, and quantitative variables were compared using the t-test.
Table 2
General clinical characteristics of patients with urinary system cancers by sex
Indicator Female (%) Male (%) P
Age, years 65.1+11.8 65.1+11.8 0.97
Smokers (%) 8 (11.6) 111 (64.2) <0.0001
Alcohol consumption (%) 26 (37.7) 138 (79.8) <0.0001
Obesity (%) 26 (37.7) 35(20.28) 0.0048
Body weight, kg 76.4+14.2 79.8+10.8 0.05
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Indicator Female (%) Male (%) P
Height, cm 165+5.78 174+6.72 <0.0001
BMI 28.14+5.19 26.51+3.82 0.008
Blood glucose, mmol/L 55.3+16.7 55.1+15.5 0.89
Diabetes (%) 13 (18.8) 40 (23.1) 0.47
Arterial hypertension (%) 43 (62.3) 98 (56.6) 0.42

Note:

n — number of patients; f — female; m — male; P — statistical significance of differences. Categorical variables

were compared using the y2-test, and quantitative variables were compared using the t-test.

All cancer patients were managed and diagnosed
at the Sumy Regional Clinical Oncology Center be-
tween March 2011 and May 2020. Following radical
tumor excision, histological analysis confirmed the
diagnosis for each patient. All cases were clinically
staged as II according to the TNM Classification of
Malignant Tumors. The final morphological diagnosis
adhered to the guidelines provided by the European
Association of Urology [30]. Subjects with concurrent
tumors at other sites, known hereditary disorders, or
conditions of unestablished etiology were not included
in the study.

Genotyping. To investigate the rs475931 polymor-
phism of the HOTAIR gene, venous blood samples
were aseptically collected. Each sample was placed in
a 2.7 ml monovette containing potassium ethylenedi-
aminetetraacetic acid (11.7 mM) as an anticoagulant
(Sarstedt, Germany). The blood specimens were subse-
quently frozen and stored at -20°C. DNA was isolated
from whole blood leukocytes using a GeneJET Whole
Blood Genomic DNA Purification Mini Kit (Thermo
Fisher Scientific, USA). Genotyping of the rs475931
polymorphic site was carried out at the Scientific Labo-
ratory of Molecular Genetic Research at Sumy State
University via real-time polymerase chain reaction
(Real-time PCR), utilizing a QuantStudio 5 DX Re-
al-Time instrument (Applied Biosystems, USA). The
analysis employed TagMan assays (TagMan®SNP As-
say C_ 27930754 10; Catalog number: 4351379) and a

PCR Real-Time reagent kit (Thermo Fisher Scientific,
USA). The amplification process involved an initial de-
naturation phase at 95°C for 10 minutes, followed by 45
cycles, each consisting of a 15-second step at 95°C and
a 30-second step at 60°C. Data curves were analyzed us-
ing the software provided with the QuantStudio 5 DX
Real-Time system.

Statistical analysis. The statistical evaluation of the
results was conducted using Prism software (version
10.4.1) and R (version 4.4.2). The genotype distribu-
tion was assessed for conformity with Hardy-Wein-
berg equilibrium using the online tool Equilibrium
WpCalc (https://wpcalc.com/en/equilibrium-hardy-
weinberg/). The distribution of rs475931 genotypes
across the groups was analyzed with Pearson’s 2 test,
and mean values were compared using a two-tailed
Student’s t-test. The risk of developing urinary tract
cancer in relation to the rs475931 polymorphism of
the HOTAIR gene was determined via logistic regres-
sion, employing a dominant inheritance model (AA vs.
AG+GG). To account for potential confounders, in-
cluding patient sex, age, body mass index (BMI), and
smoking habits, a multivariable logistic regression anal-
ysis was performed. Statistical significance was defined
as a P-value < 0.05, with all tests being two-tailed.

Results. In the conducted studies, the distribution
of rs4759314 genotypes and alleles of the HOTAIR gene
was analyzed in patients with USC (main group) and
control group individuals (Table 3).

Table 3
Frequency of alleles and genotypes for the rs4759314 polymorphism of the HOTAIR gene
in the compared groups
Main grou Control grou
Indicator sroup £Tomp P ()
N % N %
Genotypes
AA 220 90,9 91 91
0.978 (0.0007)
AG + GG 22 9.1 9 9
Alleles
A 461 95.2 191 95.5 0.888
G 23 4.8 9 4.5 (0.021)
Note: n — number of patients; y2 and P reflect the differences in distribution between the compared groups.
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It was found that there were no differences in the
distribution of the major and minor alleles between the
compared groups: A = 461 (95.2%), G = 23 (4.8%) in
the main group and A = 191 (95.5%), G = 9 (4.5%)
in the control group (P = 0.88871; %2 = 0.02016). The
genotype distribution for the studied polymorphism in
the main group was as follows: AA — 220 (90.9%), AG +
GG — 22 (9.1%); in the control group, it was 91 (91%)
and 9 (9%), respectively. The P-value, calculated using
Pearson’s y2-test, was 0.9788, indicating no difference

in genotype distribution between patients with USC
and the control group individuals.

The next step of the analysis was to study the
sex-specific features of the association between the
1s4759314 polymorphism of the HOTAIR gene and
the development of USC. Table 4 presents data on the
frequency of genotypes for the 154759314 locus of the
HOTAIR gene in male and female patients of the main
and control groups (Table 4).

Table 4
Frequency of alleles and genotypes for the rs4759314 polymorphism of the HOTAIR gene
in the compared groups by sex
Genotypes
Group AA AG+GG P, (x®»
n % N %

Men
Main group 166 95,9 4,1 0,5064
Control group 62 93,9 6,1 (0,4415)
Women
Main group 54 78,3 15 21,7 0,3961
Control group 29 85,3 5 14,7 (0,7201)
P2 (x?) =0,0105 (18,68); P3 (x?) = 0,152 (2,048)

Note:

n — number of patients; P1 — indicator of the significance of differences between patients with genitourinary

system cancers and controls; P2 — indicator of the significance of differences between patients of different sexes;
P3 — indicator of the significance of differences between individuals of the control group of different sexes

(Pearson’s y2-test).

Thus, among male patients with USC, the geno-
type distribution was as follows: AA — 166 (95.9%), AG
+ GG — 7 (4.1%), while in men of the control group,
it was AA — 62 (93.9%) and AG + GG — 4 (6.1%), re-
spectively (P = 0.5064).

In the female group, the ratio of homozygotes for
the major allele (AA) to carriers of the minor allele (AG
+ GG) was 54 (78.3%) to 15 (21.7%) among patients

with USC, and 29 (85.3%) to 5 (14.7%) among female
individuals in the control group. No significant differ-
ences in genotype distribution were found between con-
trol group individuals of different sexes (P = 0.3961).

The association between the rs4759314 polymor-
phism of the HOTAIR gene and USC was analyzed
using binary and multivariable logistic regression
(Table 5).

Table 5

Analysis of the association between the rs4759314 polymorphism of the HOTAIR gene and the development
of urinary system cancers in individuals of different sexes according to the dominant inheritance model

Group P, ORc (97,5% CI) P, ORa (97,5% CI)
Men + women 0,98 1,01 (0,45 —2,28) 0,94 1,04 (0,39 — 2,77)
Men 0,51 0,65 (0,18 — 2,31) 0,32 0,45 (0,095 — 2,15)
Women 0,40 1,61 (0,53 — 4,88) 0,30 1,98 (0,53 — 7,33)
Note: 97,5% CI — confidence interval; Pc — crude P value (without adjusting for covariates); ORc — crude odds ratio;

Pa — P value adjusted for age, smoking status and body mass index; ORa — adjusted odds ratio.

According to the dominant inheritance model, no
such association was found, either for the overall main
group (P = 0.98) or separately for men (P = 0.51) and
women (P = 0.40). After adjusting for age, sex, smok-
ing habits, and BMI, the association did not appear
(P = 0.94 for the main group, P = 0.32 for men, P =
0.30 for women).

Discussion. Long non-coding RNAs (IncRNAs)
areaclass of RNA transcriptslongerthan 200 nucleotides
that typically do not code for proteins or peptides [13].
Recent studies have shown that the dysregulation of
IncRNA expression profiles is widely involved in the
pathogenesis of tumors, including cell proliferation, mi-
gration, invasion, epithelial-mesenchymal transition,
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apoptosis, and resistance to anti-tumor drugs [31]. One
of the first IncRNAs whose role in cancer pathogenesis
was demonstrated was HOTAIR [32]. Numerous stud-
ies have provided evidence that HOTAIR can promote
the development of CCRCC through various mecha-
nisms [33]. Increased HOTAIR expression stimulates
the growth and invasion of CCRCC cell lines. HOTAIR
is also a key factor in renal cancer metastasis. Accord-
ing to Katayama et al., HOTAIR regulates insulin-like
growth factor-binding protein 2, which enhances the
migration of renal cancer cells and is closely associated
with metastasis to the lungs and lymph nodes, as well as
influencing the nuclear grade in renal cancer [34]. The
research by Gholami N. et al. revealed that HOTAIR
stimulates tumor angiogenesis through an interaction
with the androgen receptor [35].

The HOTAIR gene is located within the Homeo-
box C (HOXC) gene cluster on chromosome 12 and
is co-expressed with the HOXC genes. It functions
through an RNA product, which binds lysine-specific
demethylase 1 (LSD1) and Polycomb repressive com-
plex 2 (PRC2), and serves as a scaffold to assemble
these regulators at the HOXD gene cluster, thereby
promoting epigenetic repression of HOXD [13].

The HOTAIR gene consists of 6 exons and 5 in-
trons. As of June 2025, this gene contains 6,794 single
nucleotide polymorphisms (SNPs) (https://www.ncbi.
nlm.nih.gov/snp/?term=HOTAIR+homo+sapiens).
The rs4759314 polymorphism is located at position
53,968,051 and is a highly variable marker, as all four
types of nucleotides (G, A, C, T) can occur at this locus
(https://www.ncbi.nlm.nih.gov/snp/rs4759314). The
14759314 polymorphism is located in an intron and
may confer different promoter activity depending on
the present nucleotide, which leads to varying expres-
sion levels of the HOTAIR gene [13].

The available data on the influence of polymorphic
variants of the rs4759314 HOTAIR gene on USC are
limited and contradictory. In our study, we analyzed
the association of rs4759314 polymorphic variants with
the development of USC (CCRCC and TCCUB). We
showed that in the Ukrainian population there was no
significant difference in the distribution of genotypes
(AA, AG, GG) and alleles (A, G) between patients with
USC and individuals in the control group. Further-
more, no association was found between the rs4759314
polymorphism of the HOTAIR gene and the risk of de-
veloping USC.

Krishna BM et al. demonstrated a correlation be-
tween HOTAIR rs4759314 and the development of
cancer (without localization-based subdivision). Scien-
tists have proven that the relationship was observed in
the Asian population but absent in the Iranian one [4].
Akkog Y did not find a link between the rs4759314 poly-
morphism of the HOTAIR gene and the development of
bladder cancer in a European population. The authors
explain this result by the insufficient number of patients
(98 people) and plan to expand their research [36]. As
our studies show, there is no association between the

rs4759314 polymorphic variants and the development

of USC in the Ukrainian population. Regarding other

types of cancer, such studies concerning this genetic
marker are currently absent in Ukraine.

Additionally, our work examined the features of
genotype distribution in USC patients of different sex-
es. We have shown that the ratio of rs4759314 allelic
variants of the HOTAIR gene differs in female and male
patients: carriers of the minor C allele are found more
frequently in women than in men. The study by Tung et
al. found that in women with urothelial carcinoma, the
rs4759314 polymorphism of the HOTAIR gene is asso-
ciated with a higher probability of tumor development
and a worse prognosis [25]. Other studies on sex-spe-
cific features of genetic distribution for the rs4759314
polymorphism of HOTAIR in patients with USC are
lacking both in the Ukrainian population and other
populations. Regarding other polymorphisms, a sex-
dependent association of the rs1899663 polymorphism
of the HOTAIR gene with the development of CCRCC
has been demonstrated: in heterozygous women, the
risk of developing the disease is higher than in homozy-
gotes for the dominant or minor allele [28].

Study limitations. A limitation of our study was the
lack of analysis of the dependence of HOTAIR gene ex-
pression on the rs4759314 polymorphic site. The rela-
tively small sample size for analysis can also be consid-
ered a limitation. Perhaps an increase in the number of
patients with USC, together with a functional analysis of
the rs4759314 polymorphism, will allow a final conclu-
sion to be drawn about the possibility of using this ge-
netic factor as a diagnostic marker for the development
of USC. Alongside this, it should be noted that this study
is the first to search for sex-specific features of the asso-
ciation of HOTAIR genetic polymorphism with the de-
velopment of USC both in Ukraine and worldwide.

Conclusions:

1. There is no difference in the distribution of
genotypes (AA, AG, GG) and alleles (A, G)
between patients with USC and individuals in the
control group for the rs475931 polymorphism of
the HOTAIR gene.

2. No association was found between the rs475931
polymorphism of the HOTAIR gene and the
development of USC.

3. The ratio of rs4759314 allelic variants of the
HOTAIR gene differs in groups of men and women
with urinary system cancer: in female subjects,
carriers of the minor allele are found more
frequently than among men (P = 0.0105).

Ethical declaration. The research protocol re-
ceived approval from the Ethics Committee of the
Educational and Scientific Medical Institute at Sumy
State University (protocol no. 5/07.2022) and was
conducted in line with the principles outlined in the
Declaration of Helsinki. All participants provided in-
formed written consent before their personal data was
processed and blood samples were collected for ge-
netic analysis.
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Abstract. Asymptomatic bacteriuria (ASB) is a common condition during pregnancy,
increasing the risk of maternal complications and adverse fetal outcomes. The number
of pregnant women infected with Staphylococcus aureus has risen in recent years, while
Staphylococcus saprophyticus is detected in up to 40% of sexually active young women
as part of the normal genitourinary flora. Maternal infections during pregnancy require
particular attention, as they may be vertically transmitted to the fetus, leading to unfavorable
outcomes. This study aimed to investigate the prevalence and frequency of S. aureus and
S. saprophyticus in pregnant women with ASB in Thi-Qar Province, considering gestational
stage, maternal age, and molecular identification.

Methods. Midstream urine samples were collected from pregnant women between January
2023 and December 2024. A total of 235 samples were analyzed: 116 from pregnant
women with ASB and 119 from non-pregnant women who served as controls. Diagnosis
was performed using standard biochemical phenotypic tests, and molecular confirmation of
S. aureus and S. saprophyticus was carried out by PCR targeting the 16S rRNA gene.
Results. Among pregnant women, the prevalence of S. aureus and S. saprophyticus was
25.0% and 60.3%, respectively, significantly higher than in the control group (5.8% and
10.0%; y?*=13.4 and 41.0; p<0.05). The frequency of isolation was 30.6% for S. aureus
and 43.6% for S. saprophyticus in pregnant women, compared with 3.4% and 22.5% in
controls (¥?=10.6 and 157.3; p<0.05). Gestational age influenced bacterial detection:
S. aureus peaked in months [I—1V (40—46.6%) but declined to 0% after the seventh month
(p<0.05), while S. saprophyticus gradually increased, reaching 64.2—100% in months I1—
IX (y?=120, p<0.05). Maternal age also correlated with infection rates: S. aureus was
highest in women <20 years (45.3%), whereas S. saprophyticus dominated in women aged
30-39 years (68.0%) (y*=453.7 and 1249.7; p<0.05).

Conclusions. S. aureus and S. saprophyticus are prevalent etiological agents of asymptomatic
bacteriuria in pregnant women, with clear associations to gestational stage and maternal
age. S. saprophyticus predominates in later months of pregnancy and among women of
middle age, whereas S. aureus is more frequent in early pregnancy and younger women.
Keywords: asymptomatic bacteriuria, pregnancy, Staphylococcus aureus, Staphylococcus
saprophyticus, molecular identification, prevalence.
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Canaa I'ani /Ixxa0yp

MoneKyJisipHUiA MOHITOPMHT i30J4TiB Staphylococcus aureus
Ta Staphylococcus saprophyticus y BariTHUX XiHOK 3 0€3CHMITOMHOIO
0akTepiypicio B nposinuii Ti-Kap
Konemx Hayk, YHiBepcuret Ti-Kap, Ti-Kap, Ipak

Pe3stome. beszcumnmomna 6axmepiypis (bb) € wacmum seuuem nio yac eazimuocmi, NiOGUWYIOHU PUSUK Mame-
PUHCHKUX YCKAAOHEeHb Ma HeCHPUAMAUBUX HACAIOKI6 05 naoda. Kinvkicms eacimuux iciHok, ingixosanux Staphylococcus
aureus, OCMAHHIMU POKAMU MAaKoic 3pocaa, mooi sik Staphylococcus saprophyticus eusieasemocsa maiincy 40% cekcyanv-
HO AKMUBHUX MOA0OUX JCIHOK, K CKAA008a HOPMAAbHOI MIKpoghaopu cevocmamesoeo mpakmy. Ingexuii y mamepi nio
uac eaeimnHocmi nompe6yoms 0co0AUB0I yaaeu, 0CKinbKu MOXNCymsb nepedasamucs niody, CRPUHUHSIOUU HeCRPUSMAUBE
Hacaioku.

Memoro yboeo docrioncenns 0ys0 @ueuumu nowupenicms ma uacmomy izoasayii Staphylococcus aureus i
Staphylococcus saprophyticus y eaeimnux xcinok 3 bb 6 nposinyii Ti-Kap 3 ypaxyeanusm mepminy eazimnocmi, iy
mamepi ma pe3yromamie MoaeKyAapHoi idenmuikayii.

Memoou. 3pasku cepednvoi nopuii ceui 6yau 3i6pani y eaeimuux xcinok 3 ciuus 2023 poky no epyoens 2024 poky.
IlIpoananizoeano 235 3paskie: 116 6id sacimuux xcinok ma 119 6id Hesazimuux JciHOK, AKi cAy2y8aru KOHMPOALHOIO 2pY-
norw. Jiaenocmuky 30ilich08anu i3 3acMocy8aHHAM CMAHOAPMHUX OIOXIMIUHUX (DeHOMUNOBUX Mecmis, a MOAEKYAAPHE
niomeepoxcenns S. aureus ma S. saprophyticus nposoduau memodom I1JIP 3 mapeemyeannsm eena 16S rRNA.

Pesyrvmamu. Ceped sacimuux ycinok nowupenicms Staphylococcus aureus ma Staphylococcus saprophyticus cma-
Hosuna 25,0% i 60,3% 6ionoeiono, wio 6yao docmogipro euuse, Hixe y Koumpoawhiii 2pyni (5,8% i 10,0%; y?*=13,4i 41,0;
p<0,05). Yacmoma i30nauii ceped eazimnux xcinox dopisurosanra 30,6% ons S. aureus ma 43,6% onsa S. saprophyticus,
modi 5K y Konmpoavhiti epyni — auuwe 3,4% ma 22,5% (y?=10,6i 157,3; p<0,05). lecmayiiinuii 6ix éniueas Ha euse-
AenHs izonamie: S. aureus naiiuacmiwe 3ycmpivaecs y II—1V micaysax (40—46,6%), ane 3nuxncysascs do 0% nicas VII
micsaus (p<0,05), modi sik S. saprophyticus nocmynogo 3pocmas i cmabinizysaecs na pieni 64,2—100% y 11—IX micsaysx
sazimnocmi (y?=120, p<0,05). Bix mamepi marxoxc acouioeaecs 3 4acmomoro ingexyii: 044 S. aureus HaleUUUl pi-
eenb 6ye y xcinox <20 pokie (45,3%), modi sax 0asa S. saprophyticus — y eixoeiii epyni 30—39 pokie (68,0%) (x?*=453,7
i 1249,7; p<0,05).

Bucnoeku. S. aureus i S. saprophyticus € nowupenumu emionoeiMHuMyU azeHmamu 6e3cumMnmomnoi baxmepiypii y
8AIMHUX JICIHOK, 3 YIMKUMU 3ANCHCHOCIAMU 8I0 mepMIHy eaeimHocmi ma eiky mamepi. S. saprophyticus nepegaxcae y
NI3HIX eeCMAUIHUX MICAYSX ma ceped HCIHOK cepedHbo2o 6IKYy, mooi sk S. aureus uacmiuie i30100€MbCs HA PAHHIX mep-
MiHaX ma y MoA0OUUX HCIHOK.

KunrouoBi ciioBa: 6ezcumnmomua baxmepiypis, éacimuicmo, Staphylococcus aureus, Staphylococcus saprophyticus,
Monekyaapha idenmuikayis, nowupeHicme.

Introduction. Pregnancy alters the function,
structure, and physiology of the urinary tract, predis-
posing women to urinary tract infections (UTIs). UTIs
are among the most common medical complications
of pregnancy and represent a significant challenge for
treatment because of the risks they pose to both mother
and fetus. A frequent manifestation of UTI in preg-
nancy is asymptomatic bacteriuria (ASB), defined as
the presence of one or more bacterial species in urine at
counts >10° to >108 CFU/I, regardless of pyuria and in
the absence of symptoms related to UTI [1, 2].

Sanaa Ghali Jabur:
sanaaghali@sci.utq.edu.iq

The microorganisms that cause infections during
pregnancy are generally similar to those in the general
population. Most cases are due to Enterobacteriaceae,
primarily Escherichia coli, followed by coagulase-
negative staphylococci, with Staphylococcus aureus
(S. aureus) accounting for many cases, and group B
streptococci as additional pathogens [3].

In recent years, the incidence of infections caused
by S. aureus among pregnant women, postpartum wom-
en, and neonates has increased. S. aureus has become a
major source of healthcare-associated infections over
the past decade [4, 5]. Staphylococcus saprophyticus
(S. saprophyticus), on the other hand, is detected in
up to 40% of sexually active young women as part of
the normal genitourinary flora and is considered the
second most common cause of community-acquired
UTIs after E. coli. It can cause complications such
as acute pyelonephritis, epididymitis, prostatitis, and
urethritis. Overall, about 50% of women will experi-
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ence a UTI during their lifetime, and 5—20% of hospi-
talized patients may develop infections associated with
S. saprophyticus [6].

Several host factors influence susceptibility to
UTI during pregnancy. Hormonal changes across ges-
tation affect microbial colonization and may increase
UTI-related complications [7, 8]. Maternal age also
plays an important role: older pregnant women face
higher risks of adverse outcomes, including gestational
diabetes and hypertensive disorders, partly due to re-
duced immunity and increased susceptibility to micro-
bial infections [2, 8].

Maternal infections during pregnancy are of par-
ticular concern because they can be vertically trans-
mitted to the fetus, resulting in serious complications.
Molecular diagnostic methods, especially PCR-based
identification of S. aureus, have been shown to improve
diagnostic accuracy [9]. Microbial prevalence (appear-
ance rate) reflects the distribution of specific organisms
in a population, whereas frequency (microbial profile)
provides insight into the intensity of colonization or in-
fection [10].

S. saprophyticus has recently attracted more atten-
tion due to the lack of studies in Iraq, particularly in
Thi-Qar Governorate, concerning its role in pregnant
women and its potential plasmid-mediated virulence.
The evolution of bacterial strains from commensal to
pathogenic forms often occurs through the horizon-
tal transfer of virulence genes, including those from
S. aureus, via plasmids or other mobile genetic ele-
ments. This poses a clinical risk, as virulence determi-
nants may be disseminated in clinical environments
where multiple bacterial species coexist.

Based on these considerations, this study aimed to
investigate the prevalence and frequency of S. aureus
and S. saprophyticus in pregnant women with ASB in
Thi-Qar Province, considering gestational stage, ma-
ternal age, and molecular identification.

Materials and methods. Sample collection. A to-
tal of 235 midstream urine specimens (5 mL each)
were collected according to the protocol of Abbas
and Al-Mathkhury [11]. The study group consisted of
116 pregnant women diagnosed with ASB, while 119
samples were obtained from married, non-pregnant,
healthy women who served as the control group. Preg-
nant women with symptomatic urinary tract infections

were excluded. Age distribution was randomized across
both groups.

Samples were collected between January 2023
and December 2024 at Al-Habboby Hospital and Al-
Hussein Teaching Hospital in Thi-Qar Governorate,
Iraq. Within two hours of collection, specimens were
transported in Cary Blair transport medium to the De-
partment of Pathological Analysis, College of Science,
University of Thi-Qar. Each specimen (1 mL) was in-
oculated into tryptic soy broth and incubated overnight
at 37°C, followed by sub-culturing on selective media,
including mannitol salt agar. Bacterial quantification
was expressed as colony-forming units per milliliter
(CFU/mL), following WHO standards [11].

Clinical and demographic data collected from par-
ticipants included gestational month, maternal age,
antibiotic use, and medical history. Supplementary in-
formation was obtained from attending physicians and
nurses.

Isolation and phenotypic identification. Urine speci-
mens (1 mL) were plated on brain—heart infusion agar,
blood agar, and MacConkey agar, and incubated at
37°C for 24—48 h. Positive growth was initially charac-
terized based on colony morphology and Gram stain-
ing. Suspected Staphylococcus isolates were further
subcultured on mannitol salt agar and tested with the
coagulase assay. Species-level identification of Gram-
positive isolates was performed using the Vitek auto-
mated system (bioM¢érieux, France) according to the
manufacturer’s instructions. Confirmed isolates were
preserved at —80°C in 25% glycerol [12].

Molecular analysis. DNA extraction and quantifica-
tion. Genomic DNA was extracted from Staphylococ-
cus isolates using the Genomic DNA Mini Kit (Favor-
gen, China) according to the manufacturer’s instruc-
tions. DNA samples were stored at —80°C until further
analysis. Concentration and purity were measured with
a NanoDrop spectrophotometer (Thermo Scientific,
USA), and DNA quality was assessed using the 260/280
nm absorbance ratio.

PCR amplification. Species-specific PCR assays
targeting the 16S rRNA gene were used for molecular
confirmation of S. aureus and S. saprophyticus. Prim-
er sequences and expected product sizes are shown in
Table 1.

Table 1
Primers used for PCR amplification of S. aureus and S. saprophyticus
Gene target Primer sequence Pm(?l;;t) size Reference
F: 5-TCA ACC GTG GAG GGT CAT TG-3'
S. aureus 16S rRNA R: 5'-GTT TGT CAC CGG CAG TCA AC-3' 536 4]
: 27F: 5'-AGAGTTTGATCCTGGCTCAG-3'
S. saprophyticus IS IRNA. |} 49)p. 5 GGTTACCTTGTTACGACTT-3' S0 [16,17]

PCR cycling conditions for each species are summarized in Tables 2 and 3.
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Table 2
PCR conditions for 16S rRNA amplification of S. aureus
Step Temperature (°C) Time Cycles
Initial denaturation 94 30s 1
Denaturation 94 30s 30
Annealing 59 30s 30
Extension 68 45s 30
Final extension 68 5 min 1
Hold 4 0
Table 3
PCR conditions for 16S rRNA amplification of S. saprophyticus
Step Temperature (°C) Time Cycles
Initial denaturation 95 5 min 1
Denaturation 94 30s 30
Annealing 52 30s 30
Extension 72 1 min 25s 30
Final extension 72 10 min 1
Hold 4 ©

Gel electrophoresis. PCR products were resolved by
agarose gel electrophoresis using TBE buffer and visual-
ized under UV light, following the protocol of [13].

Definitions. The appearance rate (prevalence) was
defined as the proportion of urine samples positive for
a given bacterial species. The frequency (microbial pro-
file) was defined as the proportion of colonies of each
species among all Staphylococcus isolates obtained.

Statistical analysis. Statistical analyses were per-
formed using IBM SPSS Statistics v.20 and Microsoft

Excel 2010. The Chi-square test was applied to com-
pare categorical variables between groups, with p < 0.05
considered statistically significant. Appearance rates
and frequencies were calculated according to standard
epidemiological formulas [14].

Results. Distribution of samples. A total of 235
urine specimens were collected, comprising 116 from
pregnant women with asymptomatic bacteriuria (ASB)
and 119 from non-pregnant married women without
urinary symptoms (control group) (Table 4).

Table 4
Distribution of study samples
Group n %
Pregnant women with ASB 116 49.3
Non-pregnant women (control) 119 50.6
Total 235 100

Phenotypic and molecular identification. Phenotypic and molecular (PCR) identification results were ful-
ly concordant. Of the 2,337 colonies analyzed, 712 (30.4%) were identified as Staphylococcus aureus and 1,019

(43.6%) as Staphylococcus saprophyticus (Table 5).

Table 5
Phenotypic and molecular identification of isolates
Method Total colonies (n=2337) S. aureusn (%) S. saprophyticus n (%)
Phenotypic identification 2337 712 (30.4) 1019 (43.6)
Molecular identification 2337 712 (30.4) 1019 (43.6)

Representative PCR results are shown in Figures 1 and 2.
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Fig. 1. Agarose gel electrophoresis showing amplification of the 16S rRNA gene (556 bp) specific to Staphylococcus aureus from
urine samples of pregnant women. Lane M: 1500 bp DNA ladder; lanes 1—13: positive PCR products. Electrophoresis was
performed on 1% agarose gel in 1x TBE buffer at 100 V for 30 min, followed by 50 V for 45 min, stained with RedSafe,
and visualized under a UV transilluminator.

Fig. 2. Agarose gel electrophoresis showing amplification of the 16S rRNA gene (1500 bp) specific to Staphylococcus
saprophyticus from urine samples of pregnant women using universal primers (27F/1492R). Lane M: 1500 bp DNA ladder; lanes
1—-18: positive PCR products. Electrophoresis was performed on 1% agarose gel in 1x TBE buffer at 100 V for 30 min, followed
by 50V for 45 min, stained with RedSafe, and visualized under a UV transilluminator.

Prevalence. Among pregnant women, the preva- 60.3%, respectively, compared with 5.8% and 10.0% in
lence of S. aureus and S. saprophyticus was 25.0% and  the control group (x2=13.4 and 41.0, p<0.05) (Table 6).

Table 6
Prevalence of S. aureus and S. saprophyticus in pregnant and non-pregnant women
Group n S. aureusn (%) S. saprophyticus n (%) x2 p-value
Pregnant women 116 29 (25.0) 70 (60.3) 13.4/41.0 <0.05
Control 119 7 (5.8) 12 (10.0) — —
Total 235 36 (30.8) 82 (70.3) — —

Frequency. The frequency of isolates among all pared with 3.4% and 22.5% in the control group
Staphylococcus colonies was 30.6% for S. aureus and (x*=10.6 and 157.3, p<0.05) (Table 7).
43.6% for S. saprophyticus in pregnant women, com-

Table 7
Frequency of S. aureus and S. saprophyticus among total isolates
Group Total colonies S. aureusn (%) S. saprophyticus n (%) x2 p-value
Pregnant women 1731 712 (30.6) 1019 (43.6) 10.6 / 157.3 <0.05
Control 606 80 (3.4) 526 (22.5) - -
Total 2337 792 (34.0) 1545 (66.1) - -
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Effect of Gestational Month. The gestational stage In contrast, S. saprophyticus increased from 53.3% in
significantly affected bacterial prevalence. S. aureus month II to a stable 64.2—100% from months VI-IX
was most common in months II-IV (40—46.6%) but (32=120.0, p<0.05) (Table 8).
decreased progressively to 0% from month VII onward.

Table §
Prevalence of S. aureus and S. saprophyticus by gestational month
Month n S. aureusn (%) S. saprophyticus n (%) x2 p-value
11 15 6 (40.0) 8(53.3) 1.4 ns
111 15 7 (46.6) 8(53.3) 1.8 ns
v 15 7 (46.6) 9 (60.0) 1.8 ns
A% 15 5(33.3) 9 (60.0) 3.2 ns
VI 14 4(28.5) 9 (64.2) 1.9 ns
VII 14 0(0.0) 9(64.2) 11.0 <0.05
VIII 14 0 (0.0) 9 (64.2) 11.0 <0.05
IX 14 0(0.0) 9(64.2) 11.0 <0.05
Total 116 29 (25.0) 70 (60.3) 120.0 <0.05

Similarly, gestational month influenced microbial cus progressively increased, reaching 100% from month
frequency. S. aureus peaked at 44.4% in month Il and  VII onward (}2=349, p<0.05) (Table 9).
declined to 0% after month VII, whereas S. saprophyti-

Table 9
Frequency of S. aureus and S. saprophyticus by gestational month.

Month Total colonies S. aureusn (%) S. saprophyticus n (%) y2 p-value
11 430 191 (44.4) 239 (75.0) 5.3 <0.05
111 362 193 (53.3) 169 (49.2) 1.5 ns
v 266 135 (50.7) 131 (75.0) 0.0 ns
\% 219 99 (45.2) 120 (80.4) 2.0 ns
VI 203 94 (46.3) 109 (83.4) 1.1 ns
VII 92 0(0.0) 92 (100) 92.0 <0.05

VIII 81 0 (0.0) 81 (100) 81.0 <0.05
IX 78 0(0.0) 78 (100) 78.0 <0.05
Total 1731 712 (33.8) 1019 (43.5) 349.0 <0.05

Effect of maternal age. The prevalence of infec- S. saprophyticus. In contrast, in women aged 30—39
tion varied with age group. Among women <20 years, years, S. aureus prevalence was only 10.3%, whereas
S. aureus prevalence was 51.7% compared to 86.2% for S. saprophyticus remained high at 51.7% (Table 10).

Table 10
Prevalence of S. aureus and S. saprophyticus by maternal age
Age group (years) n S. aureusn (%) S. saprophyticus n (%) $2 p-value

<20 29 15 (51.7) 25(86.2) 2.5 ns
20—29 29 10 (34.4) 20 (68.9) 3.2 ns
30—39 29 3(10.3) 15 (51.7) 8.0 <0.05
40—49 29 1(3.4) 10 (34.4) 7.2 <0.05

Total 116 29 (25.0) 70 (60.3) 16.8 <0.05

Frequency analysis confirmed significant age-re- quent in women aged 30—39 years (68.0%) (x2=453.7
lated variation. S. aureus was most frequent in women and 1249.7, p<0.05) (Table 11).
<20 years (45.3%), while S. saprophyticus was most fre-
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Table 11
Frequency of S. aureus and S. saprophyticus by maternal age
Age group (years) | Total colonies | S. aureusn (%) S. saprophyticus n (%) x2 p-value
<20 300 136 (45.3) 164 (54.7) 2.6 ns
20-29 338 121 (35.8) 217 (64.2) 27.2 <0.05
30—39 495 158 (31.9) 337 (68.0) 64.6 <0.05
40—49 598 214 (36.1) 384 (64.2) 48.2 <0.05
Total 1731 712 (24.4) 1019 (67.7) 453.7/1249.7 <0.05

Discussion. Molecular analysis confirmed that
PCR targeting 16S rRNA is a highly sensitive and spe-
cific method for the identification of Staphylococcus
Spp., supporting previous studies that recognized PCR
as the most reliable approach for species-level differen-
tiation of staphylococci [15, 16].

The relatively high proportions of S. aureus and
S. saprophyticus observed in pregnant women with as-
ymptomatic bacteriuria in Thi-Qar are consistent with
their role as important uropathogens. Their presence
in the control group of non-pregnant women may be
explained by their role as components of the normal
gastrointestinal and genitourinary flora, which under
certain conditions may migrate to inappropriate sites
and cause infection [1, 4, 16]. The association between
coagulase-negative staphylococci, including S. sapro-
phyticus, and urinary tract infections has been reported
previously [16].

The higher prevalence among pregnant women
compared with controls may reflect both the increased
susceptibility to infection during pregnancy and po-
tential healthcare-associated exposures. Pregnancy is
accompanied by profound hormonal, metabolic, and
immunological changes that predispose women to uri-
nary tract infections [17]. Pregnant women are often
considered relatively immunocompromised, and the
physiological changes of gestation increase the risk of
infection and colonization.

Our findings regarding S. aureus are in line with
previous reports showing that rectovaginal coloniza-
tion is associated with a measurable risk of maternal
infection, with colonization rates ranging from 4—22%
in pregnant women and MRSA carriage reported at
0.5—10% [15]. For S. saprophyticus, its persistence and
clonal expansion, as shown in previous pulsed-field
gel electrophoresis studies [18], suggest that this spe-
cies may be particularly well adapted to colonization in
women of reproductive age.

Gestational age strongly influenced bacterial distri-
bution. The decline of S. aureus after the seventh month
of pregnancy and its complete absence in late gestation
may be linked to changes in the vaginal microbiome.
During pregnancy, microbial diversity and richness de-
cline compared with non-pregnant women, with a pre-
dominance of Lactobacillus spp. [7, 19]. These organ-
isms produce lactic acid, lowering vaginal pH, which
likely inhibits .S. aureus, a species relatively sensitive to
weak organic acids [19—21]. In contrast, S. saprophyti-

cus may thrive under these conditions due to its ability
to produce siderophores, conferring resistance to acidic
environments [20].

Age-related effects were also observed. In women
aged 30—39 and 40—49 years, S. saprophyticus pre-
dominated, whereas S. aureus prevalence decreased.
This may again be explained by microbiome shifts,
where Lactobacillus-dominated communities create an
acidic milieu unfavorable for S. aureus but tolerated by
S. saprophyticus through siderophore-mediated adap-
tations [19, 21]. In younger women (<20 years), how-
ever, S. aureus prevalence and frequency were higher,
which may reflect increased biological susceptibility as
well as possible interactions with group B Strepfococ-
cus (GBS). GBS colonization is a known risk factor for
S. aureus carriage, as competitive inhibition between
streptococci and staphylococci is less pronounced than
between streptococci and other species [22]. Moreover,
up to 40% of sexually active young women may harbor
S. saprophyticus as part of their normal genitourinary
microbiota, and this species contributes to more than
40% of uncomplicated urinary infections in women
aged 16—25 years [)].

Taken together, these results indicate that both
gestational age and maternal age strongly influence
the prevalence and frequency of Staphylococcus spp. in
pregnant women with asymptomatic bacteriuria. The
increase of S. saprophyticus in late pregnancy, con-
trasted with the decline of S. aureus, suggests important
ecological interactions between the host, microbiota,
and pathogen.

This study has some limitations. Patient selection
in both the pregnant and control groups was based on
hospital attendance, which may introduce bias, and the
sample size, although adequate, may not capture the
full diversity of the population. Clinical outcomes of in-
fected patients were not evaluated, as the focus was lim-
ited to prevalence, frequency, gestational month, and
age. These aspects should be addressed in future studies.

Conclusions. The present study demonstrates that
S. aureus and S. saprophyticus are important etiologi-
cal agents of asymptomatic bacteriuria among pregnant
women in Thi-Qar Province. Their prevalence and fre-
quency were significantly higher in pregnant women
compared with non-pregnant controls and showed dis-
tinct associations with gestational stage and maternal
age. S. aureus was more common in early pregnancy
and among younger women, whereas S. saprophyticus
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predominated in later gestational months and in women
of middle age. These results suggest that changes dur-
ing pregnancy, including hormonal and immune shifts,
play a role in which bacteria are most likely to cause
infection. Regular monitoring of urinary infections in
pregnant women is important, and molecular methods
such as PCR can provide fast and reliable identification
of the bacteria involved.
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Abstract. COVID- 19 is associated with long-term cardiovascular (CV) complications, potentially
driven by persistent inflammation, coagulopathy, and endothelial dysfunction. The contribution of
kidney dysfunction to this risk remains insufficiently characterized. The aim of this study was to
evaluate the association between kidney involvement during acute COVID- 19 and the development
of CV events within one year after hospital discharge.

Methods. This prospective cohort study included 328 patients hospitalized with moderate to
severe COVID-19, without known kidney or cardiovascular disease, followed for 12 months after
discharge. Kidney involvement was defined as newly detected proteinuria >150 mg/L, an increase
in serum creatinine >26 umol/L, or a decline in estimated glomerular filtration rate (eGFR) to
<60 mL/min/1.73 m? during hospitalization. Additional assessments included C-reactive protein
(CRP), D-dimer, and intercellular adhesion molecule-1 (ICAM-1). The primary endpoint was a
composite of new-onset heart failure, therapy-requiring hypertension, arrhythmias, ischemic stroke
or transient ischemic attack (TIA), and myocardial infarction within one year.

Results. CV complications occurred in 105 of 328 patients (32.0%) during follow-up. The most
Srequent were major adverse cardiovascular events (40.8%), arrhythmias (20.0%), and new-onset
hypertension (16.8%); heart failure developed in 13.6%, myocardial infarction in 5.6%, and stroke/
TIA in 3.2%. Patients with complications had higher serum creatinine (92.0 = 50.8 vs. §1.8 +
40.1umol/L; p=0.042), lower eGFR (83.2 = 27.2vs. 87.3 £ 25.5mL/min/1.73 m?; p=0.092), and
more frequent proteinuria. In multivariable logistic regression, each 10 mL/min/1.73 m? decrease in
eGFRwas associated with an 8% increase in CV'risk (OR 1.08; 95% CI 1.01—1.16; p=0.044), while
each 10 umol/L rise in creatinine increased risk by 6% (OR 1.06; 95% CI 1.01-1.12; p=0.037).
Patients with adverse outcomes had significantly higher D-dimer (2.90 £ 0.11vs. 1.89 £ 0.07 mg/L;
p<0.001), whereas CRP showed only a trend (38.3 = 2.0vs. 35.1 = 1.1 mg/L; p=0.066). ICAM-
1 concentrations remained threefold higher one year later in patients with CV events (522.7 =
113.1pg/mL) compared with controls (193.6 + 93.7 pg/mL).

Conclusions. Kidney dysfunction during acute COVID- 19 is an independent predictor of long-term
CV complications. Persistent inflammation, hypercoagulability, and endothelial activation may
represent the underlying mechanisms. These findings emphasize the need for integrated cardiorenal
monitoring in COVID- 19 survivors.

Keywords: COVID- 19; estimated glomerular filtration rate; proteinuria; cardiovascular outcomes;
inflammation, endothelial dysfunction.
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Anacracig I'oBopusan, Tersana Inamyk

Ypaxxkennsa Hupok mnijg yac rocrporo COVID-19 Ta Binnaneni cepueBo-CyauHHi
HACJIIKM: POJIb 3ANAJIEHHS TA €HA0TeaNbHOI JUCHYHKIIII

bykoBuHCHKUI AepKaBHUI MeAUUHUI yHiBepcuTeT, YepHiBLi, YkpaiHa

Pestome. COVID-19 acouiroemoes 3 giddanenumu cepyego-cyournumu (CC) YCKAQOHEHHAMU, MEXAHI3ZM AKUX
acouyitiosanuil 3 nepcucmy4um 3andleHHsam, Koazyionamieo ma endomenianrvHoro oucgyukuyiero. Poav Hupkoeoi duc-
yHKuyii y opmyeanti uboeo pusuKy 3aiuaemMvcs He0OCMamubo 8ueueHoro. Memoro docaioncenHs 6ya0 eu3HavumMu
36’930K Midc ypadceHHAM HUpoK niod uac eocmpoeo nepiody COVID-19 ma pozsumkxom CC nodiii npomseom poky nicas
BUNUCKU.

Memoou. Y npocnekmuesrne koeopmue docaidxcenHs 6y10 exaoueno 328 nauienmis i3 cepeOHbOMANCKUM maA
msxckum nepebicom COVID-19 (6e3 nonepednsvo gidomux 3axeoprosarv Hupok ma CC cucmemu), aKux cnocmepieanu
npomsieom 12 micauie nicas eunucku. YpaxceHus HUPOK 6U3HA4AAU 3a enepule 8useaeHoi nomeinypii nonad 150 me/a,
nioBUWEHHs KpeamuHiHy >26 MKMOAb/A ab0 3HUNCEHHS PO3DAXYHKO080I weudxocmi Kaybouxoeoi ginempauii (pIIIKD)
<60ma/xe6/ 1,73 m? nio uac eocnimanizayii. Oyinrosanu maxoxc koneynmpayii C-peaxmuenozo 6inky (CPB), D-dumepy
ma monexyau mixckaimununoi adeesii-1 (ICAM-1)). Ilepsunrnor Kinuesoro moukorw 06yia nosiea Ho8oi cepuesoi Hedo-
cmamuocmi, apmepianbHoi einepmen3sii, wjo nompebye mepanii, apummiil, iwlemiyH020 IHCYAbMY YU MPAH3UMOPHOI ilue-
miunoi amaxu (TIA), a makoxc inghapkmy miokapoa npomsaeom poKy nicast GUNUCKU.

Pesyavmamu. CC-yckaadnenus npomseom poky nicas eunucku eioznauansucs y 105 iz 328 nayienmis (32,0%).
Hativacmiwe peecmpysanuce eeauxi necnpusmaugi cepuego-cydunni nodii (40,8%), apummii (20,0%) ma enepeuie
susienena apmepianvha einepmensis (16,8%); cepueea nedocmamuicms eunuxsa y 13,6%, inghapkm miokapda — y
5,6%, incynom/TIA — y 3,2%. Ilauiecumu 3 yckaaduennsmu manu euwyi pieni kpeamuniny (92,0 = 50,8 vs 81,8 + 40,1
mrmonv/n; p=0,042), nuxcuy pIIIKD (83,2 + 27,2 vs 87,3 = 25,5 ma/xs/1,73 m?; p=0,092) ma wacmiwiy npomeinypio.
Y 6acamogaxmopromy aoeicmuunomy ananizi koxcre suuxcenns pIIIK® na 10 ma/xe/ 1,73 m? acoyirosanocs 3 8% nio-
suwernnam pusuxy CC-noodiii (OR 1,08; 95% CI 1,01—1,16; p=0,044), a nideuwenns kpeamuniny va 10 mkmoav/n — 3
6% 3pocmannsm pusuxy (OR 1,06; 95% CI 1,01—1,12; p=0,037). Hayicumu 3 yckaaoHeHHAMU Maau 00CHMOBIPHO 8U-
wuii pieenv D-oumepy (2,90 = 0,11 vs 1,89 = 0,07 me/a; p<0,001), modi sx CPb noxazas auue mendenyiro (38,3 = 2,0
vs 35,1 % 1,1 me/n; p=0,066). Konyenmpauis ICAM- 1 3arumanace ympuui euuoro uepes pix y nayicumie 3 CC nodismu
(522,7 = 113, 1 pg/mn) nopiguano 3 konmpoawvHor epynoio (193,6 + 93,7 pg/ma).

Bucnosxu. Ypasicenns nupok nio uac eocmpoeo nepiody COVID-19 € HezanexcHum npeduxmopom 8idoareHux
CC-ycknaaduens. Ilepcucmyroue 3ananenns, einepkoazyaayis ma eH0omeniasbha aKkmueayis Modcyms 0ymu KA4o8umu
namoeenemuyHUMU MexaHizmamu. Ompumati peaysomamu niOKpecaoioms HeoOXiOHicmb iHmeeposanoeo KapdiopeHans-
Ho20 MoHimopuHey nayienmis nicas COVID-19.

Kmouosi ciioBa: COVID- 19; wsuodkicmos kaybouko6oi ghinempauii, npomeinypis, cepyeso-cyOunHi Hacrioku, 3a-
nanenHs, endomenianvHa OUCyHKYIA.

Introduction. Coronavirus disease 2019 a well-established amplifier of future CV risk in non-

(COVID-19) is increasingly recognized as a multisystem
illness with a substantial post-acute cardiovascular
(CV) burden. Large population cohorts have shown
that, beyond the acute phase, survivors carry elevated
1-year risks of incident heart failure, arrhythmias,
thromboembolism, stroke, and myocardial infarction —
even after non-severe infection — implicating persistent
vascular injury as a unifying mechanism [1].

Among candidate pathways, injury to the kidney
during acute COVID-19 may be pivotal. Acute kidney
injury (AKI) is frequent in hospitalized patients and is

Anastasiia Hovornyan:
anastasiia.hv@bsmu.edu.ua

COVID settings; COVID-19 appears to accelerate this
cardiorenal vulnerability by promoting chronic kidney
function loss. In a contemporary comparative cohort,
post-COVID trajectories showed faster annual eGFR
decline than post-pneumonia, particularly among those
hospitalized with COVID-19, underscoring the plausi-
bility that a renal “hit” could prime later CV events [2].

Long-term CV sequelae after COVID-19 span
multiple phenotypes. Incident heart failure following
recovery has been documented in national datasets af-
ter adjustment for conventional risk factors [3], while
several nationwide analyses highlight an excess of atrial
arrhythmias beyond the acute illness [4]. Additionally,
quantitative syntheses suggest an increased risk of new-
onset hypertension after infection [5], with signals also
seen after non-severe disease [6] — findings that collec-
tively support a persistent hemodynamic and electro-
physiologic imprint.
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Endotheliopathy links these observations across
organs. Reviews and syntheses converge on sustained
endothelial activation and microvascular dysfunction
in acute and post-acute COVID-19, with elevations in
adhesion molecules, inflammatory markers and coagu-
lation abnormalities. Persistence of these abnormalities
months after infection supports a pathobiologic bridge
between kidney injury, vascular dysfunction and down-
stream CV events [7—9]. Critically, there is emerging
(but still limited) evidence that the nature and recovery
of kidney injury during the index COVID-19 hospital-
ization stratify post-discharge CV risk. In a health-sys-
tem cohort, COVID-19 survivors with in-hospital AKI
experienced higher rates of major adverse cardiovas-
cular events (MACE), with longer AKI recovery times
conferring the greatest hazard within the first 90 days —
suggesting that kidney injury dynamics carry prognostic
information for subsequent CV outcomes [10]. How-
ever, effects beyond the early post-discharge period and
in populations without advanced pre-existing chronic
kidney disease (CKD) or cardiovascular disease (CVD)
remain under-characterized.

Although a growing body of evidence highlights
the long-term cardiovascular burden of COVID-19, the
role of kidney involvement during the acute phase re-
mains insufficiently characterized. It is unclear whether
renal abnormalities observed in hospitalized patients
represent only transient consequences of acute illness
or whether they signal a sustained vulnerability to fu-
ture complications. At the same time, the contribution
of systemic inflammation, coagulation disturbances,
and persistent endothelial dysfunction to this cardiore-
nal continuum has not been fully established. Thus, our
study sought to explore the relationship between kidney
dysfunction in hospitalized COVID-19 patients and the
risk of cCV events during 1-year follow-up. We further
investigated whether biomarkers reflecting inflamma-
tion, thrombosis, and endothelial activation could pro-
vide additional insights into the mechanisms that link
acute infection with long-term outcomes. By addressing
these gaps, we aim to contribute to a better understand-
ing of post-COVID risk stratification and the potential
need for integrated cardiorenal monitoring.

Materials and methods. This prospective cohort
study included 328 patients who were hospitalized with
moderate to severe COVID-19 between March 2021
and December 2022 at Central City Clinical Hospi-
tal of Chernivtsi and at the Department of Propedeu-
tics of Internal Medicine of Bukovinian State Medical
University. All participants had a positive PCR test for
SARS-CoV-2 and radiological signs of pneumonia. Pa-
tients with chronic kidney disease, previous dialysis or
kidney transplantation, as well as those with a known
history of myocardial infarction, stroke, or symptom-
atic heart failure, were excluded in order to minimize
the influence of pre-existing cardiorenal pathology. Pa-
tients with active malignant disease, systemic autoim-
mune conditions, or missing follow-up data were also
excluded.

After applying these criteria, 328 patients were
followed for twelve months after discharge. Cardiovas-
cular outcomes were identified through review of elec-
tronic medical records, outpatient visits, and cardiology
consultations. Based on these results, the study popula-
tion was divided into two groups: 105 patients who de-
veloped cardiovascular complications during follow-up
and 223 patients without cardiovascular outcomes.

During hospitalization, blood samples were taken
for standard laboratory testing. Inflammatory and endo-
thelial markers were also assessed, including C-reactive
protein (CRP), D-dimer, neutrophil and lymphocyte
counts with calculation of the neutrophil-to-lympho-
cyte ratio, together with routine hematological indices
such as hemoglobin, white blood cells, and platelets.

Kidney function was evaluated using serum cre-
atinine, urea, and estimated glomerular filtration rate
(eGFR) calculated by the CKD-EPI equation. For the
purposes of this study, COVID-19-associated kidney
dysfunction was defined as either (i) an increase in se-
rum creatinine >26 pumol/L compared with the value at
admission during the index hospitalization, or (ii) a re-
duction in eGFR to <60 mL/min/1.73 m? at any point
during hospitalization. These thresholds were chosen
to differentiate kidney involvement from expected age-
related decline in kidney function.

The main endpoint was the occurrence of major
adverse cardiovascular events within one year of dis-
charge, defined as a composite of new-onset heart fail-
ure, arterial hypertension requiring therapy, clinically
significant arrhythmias, ischemic stroke or transient
ischemic attack, and myocardial infarction. Each of
these outcomes was also analyzed separately.

In addition, a smaller substudy was conducted to
evaluate intercellular adhesion molecule-1 (ICAM-1)
as a biomarker of endothelial activation. This included
three groups of 20 participants each: healthy controls
with no history of COVID-19, patients during the acute
phase of infection, and patients one year after hospi-
talization who had developed cardiovascular complica-
tions.

All data were entered into Google Sheets and ana-
lyzed using Python. Descriptive statistics summarized
the study population; normality was tested with the
Shapiro—Wilk. Group comparisons used the t-test or
Mann—Whitney U for continuous variables and x? or
Fisher’s exact test for categorical variables. Two multi-
variable logistic regression models were constructed: one
with kidney dysfunction (¢GFR <90 mL/min/1.73 m?)
as the outcome and predictors of diabetes, age, sex, and
BMI; the other with 12-month cardiovascular outcomes
as the dependent variable and kidney function indicators
(creatinine, eGFR) as predictors. Results are presented
as odds ratios (OR) with 95% confidence intervals (CI);
p <0.05 was considered significant.

The study was approved by the Bukovinian
State University Ethics Committee (protocol Nol,
22.09.2022). All procedures were conducted in accor-
dance with the principles of the Declaration of Helsinki
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(2013 revision) and national ethical regulations. Writ-
ten informed consent was obtained from all participants
where applicable. In the ICAM-1 substudy, all patients
and healthy controls provided written informed consent
before blood sampling.

Results. Patients with cardiovascular outcomes
(n = 105) had a mean age of 57,7 years (IQR 50—65),
while those without outcomes (n = 223) had a mean age
of 56,6 years (IQR 48—66). Thus, the two groups were
similar in age distribution. However, the sex structure
differed: among patients with outcomes, 60 (57,1%)
were men and 45 (42,9%) women, whereas in the group
without outcomes, men accounted for 105 (47,1%) and
women for 118 (52,9%). This difference was not strong-
ly, but statistically significant (p < 0,1), suggesting that
male sex was more common among patients who later
developed cardiovascular complications.

Kidney abnormalities were already common dur-
ing hospitalization for COVID-19. According to our
predefined criteria, COVID-19—associated kidney
dysfunction (a rise in serum creatinine >26 pmol/L
during hospitalization or an eGFR <60 mL/min/1.73
m ) was observed in a notable proportion of patients.
Mean serum creatinine and urea levels were 92,0 & 50,8
umol/L and 9,3 + 4,8 mmol/L, respectively. Nearly
half of the cohort (45.7%) had eGFR values below 90
mL/min/1.73 m?, and more than one-fifth met the
threshold of <60 mL/min/1.73 m2. Proteinuria was also
widespread: only 42,1% of patients had negative results,
while 22,0% showed trace amounts, 22,3% mild pro-
teinuria (+), and about 14% had moderate to severe

proteinuria (++/+++). These findings indicate that
kidney involvement was present in a large proportion
of patients already during the acute phase of infection,
before cardiovascular outcomes became evident.

After discharge, patients were followed for 12
months. Among the 105 patients who experienced car-
diovascular complications, the most common events
were major adverse cardiovascular events (40,8%), ar-
rhythmias (20,0%), and new-onset arterial hyperten-
sion (16,8%). Heart failure occurred in 13,6% of cases,
while myocarditis (5,6%) and cardiomyopathy (3,2%)
were less frequent. Totally 32,0% of all patients had any
type of cardiovascular dysorders during 12 months after
acute COVID-19.

Our analysis showed that patients who later de-
veloped cardiovascular complications already tended
to have more pronounced kidney impairment during
hospitalization. Their creatinine and urea values were
higher, while eGFR was lower (83,2 + 27,2 vs 87,3 =
25,5mL/min/1,73 m2) compared with patients who re-
mained event-free. Although these differences did not
always reach statistical significance, the reduction in
eGFR showed at least a tendency toward significance
(p between 0.05 and 0.1 in adjusted analyses) (Table 1).
Proteinuria was also more frequent among those who
subsequently developed cardiovascular outcomes, re-
inforcing the link between early kidney involvement
during COVID-19 and long-term cardiorenal vulner-
ability. Group comparisons were performed using the
Mann-Whitney U-test for continuous variables and the
2 test for categorical variables.

Table 1
Comparative analysis of kidney function between groups
Variable With outcomes (meant+SD) Without outcomes (mean+SD) p-value
Creatinine, umol_L 92,0 + 50,8 81.8 +40.1 0.0423
Urea, mmol/L 9,3+4,8 8.5+3.2 0.1689
eGFR, mL/min/1,73m? 83,2+27,2 87.3+25.5 0.0923

Diabetes was a common comorbidity in this co-
hort. Overall, 26,8% of the patients had either known
diabetes mellitus or were first diagnosed during hospi-
talization, while two-thirds had no history of the dis-
ease. Specifically, 16,7% had previously diagnosed dia-
betes and 10,1% were identified with first-time hyper-
glycemia meeting diagnostic criteria during admission.

When kidney function was analyzed in relation to
diabetes (DM) status, the prevalence of reduced eGFR
(<90 mL/min/1.73 m2?) was high in both groups, af-
fecting almost half of the patients regardless of diabe-
tes. Similarly, the occurrence of moderate dysfunction
(eGFR <60 mL/min/1.73 m?) did not differ signifi-
cantly between diabetics and non-diabetics. The only
tendency was found in proteinuria levels among these
groups of patients with p=0,073 — proterinuria was
more often in patients with DM. This may prove that

kidney dysfunction found in studied population was re-
lated to acute infection and was not a result of chronic
kidney disease in people with DM.

To further explore the potential interaction be-
tween diabetes and kidney injury, a multivariable lo-
gistic regression model was performed with kidney
dysfunction (eGFR <90 mL/min/1,73 m?2) as the de-
pendent variable, and diabetes, age, sex, and body
mass index as predictors. In this model, diabetes was
not independently associated with kidney dysfunction
(OR 1,04, 95% CI 0,64—1,67, p = 0,88). By contrast,
age emerged as the dominant predictor: each addi-
tional year of age was associated with a 5% increase in
the odds of reduced eGFR (OR 1,05 per year, 95% CI
1,02—1,07, p <0,001). Neither sex nor body mass index
showed significant associations with kidney impairment

(Fig.1).
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In multivariable regression, indicators of kidney
function during hospitalization showed an association
with cardiovascular outcomes at one year. Each 10
mL/min/1.73 m? decrease in eGFR was linked to an
8% higher risk of subsequent complications (aOR 1.08,
95% CI 1.01-1.16, p = 0.044), suggesting that even
mild reductions in filtration capacity may carry prog-
nostic weight. Similarly, elevated serum creatinine was

A. Predictors of renal dysfunction (eGFR <90)
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independently associated with later events: for every 10
umol/L increase, the odds of cardiovascular outcomes
rose by approximately 6% (aOR 1.06, 95% CI 1.01—
1.12, p = 0.037). These findings support the concept
that impaired kidney function during the acute phase
of COVID-19 is not only a marker of illness severity but
also a predictor of long-term cardiovascular vulnerabil-

ity (Fig. 1).

B. Predictors of cardiovascular outcomes
i

Urea (mmol/L) |

0.95

1.00 1.05 110 115

Adjusted Odds Ratio (95% Cl)

Fig. 1. Multivariable logistic regression results. (A) Predictors of kidney dysfunction during COVID-19 hospitalization: age
showed a significant association with reduced eGFR, whereas diabetes, sex, and BMI demonstrated non-significant trends.
(B) Predictors of 12-month cardiovascular outcomes: a 10 mL/min/1.73 m?2 decrease in eGFR and a 10 umol/L increase
in creatinine were associated with higher odds of events; urea showed a non-significant trend. Points indicate odds ratios;
horizontal bars show 95% Cls; dashed vertical line marks OR=1.

C-reactive protein (CRP) levels during hospital-
ization were higher in participants who later developed
cardiovascular outcomes (38,28 * 1,99 mg/L) com-
pared to those without events (35,11 £ 1,12 mg/L). Al-
though this difference did not reach conventional sta-
tistical significance, the p value was <0,1 (p = 0,0661),
indicating a tendency toward elevated CRP in patients
at risk of cardiovascular complications, reflecting the

systemic inflammation processes during COVID-19
and afterwards (Table 2). In contrast, D-dimer levels
were significantly different between groups, being al-
most 1 mg/L higher in participants with cardiovascu-
lar outcomes (2,90 £ 0,11 mg/L) compared with those
without complications (1,89 * 0.07 mg/L, p < 0,001),
confirming the role of coagulation and thrombosis
(Table 2).

Table 2
Laboratory markers in patients with and without CV outcomes during 1 year after COVID-19
Marker With CV outcomes Without CV outcomes p
38,28 1,99 35,11 1,12
CRP, mg/L [5,60; 70,70] [5,00; 70,36] 0.0661
. 2,90+ 0,11 1,89 + 0,07
(DAIDHIG iy 0,52 4.84] [0,03: 4.08] <o

In the ICAM-1 substudy, healthy controls
(n = 20) had low baseline levels (mean 193,6 *
93,7 pg/mL). Patients in the acute phase of COVID-19
(n = 20) demonstrated markedly elevated concentra-
tions (mean 569,1 £ 105,6 pg/mL). Importantly, pa-
tients one year after hospitalization who developed
cardiovascular complications (n = 20) continued to

show persistently high ICAM-1 values (mean 522,7 +
113,1 pg/mL) (Fig. 2). Although slightly lower than
in the acute phase, these levels remained nearly three
times higher than in healthy individuals, highlighting
long-lasting endothelial dysfunction in those prone to
post-COVID cardiovascular disease.
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Fig. 2. ICAM-1 levels in healthy individuals, patients during acute COVID-19, and 1 year after COVID-19 with cardiovascular
outcomes. Levels were significantly higher in acute COVID and in post-COVID patients with CV events compared to healthy
controls (both p<0.001), while a trend was observed between acute and post-COVID groups (p=0.086).

Discussion. This prospective cohort study pro-
vides new evidence that kidney dysfunction during
acute COVID-19 hospitalization is closely linked to
the subsequent development of CV complications over
one year of follow-up. Three principal findings emerge.
First, a substantial proportion of hospitalized patients
exhibited biochemical or urinary evidence of kidney in-
volvement at the time of admission, including elevated
creatinine, reduced eGFR, and proteinuria. Second,
these abnormalities were not explained by underlying
CKD or DM, supporting the concept of COVID-relat-
ed acute kidney injury. Third, patients who developed
CV complications more frequently demonstrated early
kidney impairment and higher levels of inflammation,
thrombosis, and endothelial activation, as reflected by
CRP, D-dimer, and ICAM-1. Together, these findings
suggest that kidney injury in COVID-19 is not merely
an epiphenomenon but a mechanistic contributor to
post-acute cardiorenal vulnerability.

Consistent with prior studies, kidney abnormalities
were widespread in our cohort. Nearly half of the pa-
tients had reduced eGFR (<90 mL/min/1,73m?2), and
proteinuria was observed in more than half. Important-
ly, regression analyses showed that diabetes was not in-
dependently associated with reduced eGFR, while age
was the strongest predictor. Moreover, proteinuria was
only weakly related to diabetes status (p = 0,073). This
argues against chronic diabetic nephropathy as the ma-
jor driver and instead indicates that kidney dysfunction
in our study reflected acute COVID-associated kidney
injury. This is in line with recent reports documenting
that COVID-19 survivors, even without pre-existing
CKD, experience accelerated kidney function decline
compared to matched post-pneumonia controls [2, 6,

11]. Literature reviews also indicate that SARS-CoV-2
itself can provoke acute kidney injury, supporting our
observation of frequent kidney involvement during CO-
VID-19 [12].

Long-term CV complications were frequent, af-
fecting almost one-third of the cohort. Arrhythmias,
hypertension, and major adverse cardiovascular events
predominated. These outcomes were more common
among patients with kidney impairment during hospi-
talization, consistent with the established cardiorenal
link whereby acute kidney injury (AKI) accelerates vas-
cular vulnerability [2, 10]. Our findings reinforce the
notion that COVID-19 acts as a “second hit”, precipi-
tating persistent renal and vascular sequelae that mani-
fest clinically as CV events. Previous national cohorts
have similarly shown elevated 1-year risks of heart fail-
ure, arrhythmias, and stroke after COVID-19, even in
non-severe cases [1, 3—5]. The stronger association of
CV events with kidney dysfunction at baseline suggests
that the kidney is not only a marker of disease severity
but also a mediator of future risk.

Our biomarker findings provide important mecha-
nistic insight into the long-term sequelae of COVID-19.
Although the predefined clinical endpoints of this study
were cardiovascular outcomes, the observed pattern of
biomarker alterations suggests that nephrological pa-
thology should also be considered a relevant and poten-
tially preventable consequence of COVID-19. Elevated
CRP, higher D-dimer concentrations, and persistently
increased ICAM-1 levels collectively point to a triad of
systemic inflammation, thrombo-inflammation, and
endothelial activation, all of which may represent the
biological substrate for both cardiovascular and kidney
complications in survivors of COVID-19.
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CRP is a sensitive marker of systemic inflammation
and reflects IL-6—driven acute phase response. In our
cohort, patients who subsequently developed cardio-
vascular outcomes already had higher CRP levels dur-
ing hospitalization, and the difference, though modest,
reached borderline statistical significance. These find-
ings are consistent with previous studies demonstrating
that even low-grade elevations in CRP can persist after
acute infection and may contribute to sustained endo-
thelial activation and vascular dysfunction [7, 11, 13].
Persistent inflammatory activation has been implicated
in platelet hyperreactivity, vascular permeability, and
maladaptive tissue repair, mechanisms that provide a
plausible explanation for both cardiovascular and renal
sequelae of COVID-19.

The role of coagulation and thrombosis is under-
scored by our observation of significantly elevated D-
dimer in patients who later developed cardiovascular
complications. Elevated D-dimer reflects ongoing fi-
brin formation and degradation and has been repeatedly
shown to remain abnormally high in convalescent CO-
VID-19 patients, often independent of the acute phase
response [11, 13]. This prolonged hypercoagulabil-
ity suggests that a persistent immunothrombotic state,
rather than residual acute illness, underlies the observed
laboratory abnormalities. Clinically, elevated D-dimer
is strongly associated with venous thromboembolic
events, but it also signals widespread endothelial and
microvascular injury, which can compromise kidney as
well as cardiovascular health [14, 15].

Perhaps the most interesting finding in our study
was the persistence of elevated ICAM-1 one year after
hospitalization in patients who developed cardiovascu-
lar events. ICAM-1 is a leukocyte adhesion molecule
expressed by activated endothelial cells and is a central
mediator of leukocyte-endothelium interactions, pro-
moting transendothelial migration and vascular inflam-
mation. Our results align with prior research showing
that endothelial biomarkers (ICAM-1, VCAM-1, E-se-
lectin, von Willebrand factor) remain elevated months
after infection and correlate with impaired functional
recovery and thrombotic risk [7—9, 16, 17]. Impor-
tantly, large-scale cohort studies outside of the COVID
context demonstrate that higher levels of these adhe-
sion molecules independently predict incident CKD
and accelerated eGFR decline [14]. Taken together,
these findings suggest that ICAM-1 is not merely a bio-
marker but also a mechanistic bridge between systemic
endotheliopathy, cardiovascular pathology, and kidney
disease progression.

The kidney is particularly susceptible to the down-
stream effects of this persistent endotheliopathy. Au-
topsy and biopsy series have demonstrated comple-
ment deposition in renal microvasculature, endothelial
swelling, and peritubular capillary thrombosis in severe
COVID-19, supporting the concept of “endotheliali-
tis” as a driver of kidney injury [18,19]. Experimen-
tal work also highlights endothelial-to-mesenchymal
transition, glycocalyx shedding, and oxidative stress

as processes that contribute to capillary rarefaction
and interstitial fibrosis [17]. These pathophysiological
mechanisms may explain why COVID-19 survivors,
even without pre-existing CKD, demonstrate acceler-
ated kidney function decline and higher risk of CKD
progression compared to matched controls [6, 11—14].
Other recent studies also emphasize the contribution
of pro- and anti-inflammatory cytokines to the devel-
opment of kidney dysfunction, highlighting the com-
plex immunological background of possible COVID-
19-related kidney injury. In this context, our findings
acquire additional significance. Patients in our cohort
who experienced cardiovascular outcomes not only had
higher CRP and D-dimer during hospitalization but
also showed more pronounced kidney involvement, in-
cluding lower eGFR and higher prevalence of protein-
uria. The persistence of elevated ICAM-1 one year later
provides evidence of ongoing endothelial activation in
this high-risk subgroup. These converging abnormali-
ties suggest that kidney injury in COVID-19 is both a
marker and a mediator of systemic endotheliopathy,
linking acute infection to chronic cardiovascular and
kidney disease.

Therefore, we suggest that kidney outcomes should
be integrated into post-COVID surveillance strategies.
Beyond cardiovascular follow-up, systematic kidney
screening — including serum creatinine, eGFR, and al-
buminuria — should be performed in patients hospital-
ized for COVID-19, particularly those who experienced
AKI or presented with abnormal biomarkers. Monitor-
ing kidney trajectories in such patients could allow ear-
lier detection of CKD progression and provide oppor-
tunities for targeted interventions.

Conclusions. This prospective cohort study shows
that kidney dysfunction is highly prevalent during hos-
pitalization for COVID-19 and represents an acute con-
sequence of infection. Patients with impaired kidney
function at baseline were more likely to develop long-
term cardiovascular complications over 12 months of
follow-up, underscoring the kidney as both a marker
and mediator of systemic vulnerability.

Biomarker analysis revealed a persistent pattern of
systemic inflammation (CRP), coagulation activation
(D-dimer), and endothelial dysfunction (ICAM-1) in
patients with adverse outcomes. These findings provide
a mechanistic link between kidney involvement in acute
COVID-19 and long-term CVD.

Taken together, our results highlight the impor-
tance of integrated cardiorenal monitoring after CO-
VID-19. We propose that patients with kidney involve-
ment during hospitalization should undergo structured
follow-up, including kidney function tests and CV eval-
uation. I[CAM-1 and related endothelial markers may
serve as promising tools for identifying individuals at
the highest risk, although further research is warranted.
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Abstract. Modern monitoring of the epidemiological situation is essential for timely detection,
effective treatment, and rehabilitation of patients, especially in cancer care. Prostate cancer remains
a significant concern in Ukraine, not only because of its prevalence but also due to the decline in the
male population of reproductive age.

The present study aimed to analyze the dynamics of prostate cancer incidence and mortality,
the number of patients registered annually (newly diagnosed and total), the role of preventive
examinations, stage distribution, and the accumulation index across different regions of Ukraine
during 2018—2023.

Methods. Data were obtained from national statistical collections. Absolute and relative
epidemiological indicators of incidence, prevalence, and mortality were analyzed for Ukraine as a
whole, for five macro-regions (West, Central, North-East, South-East, South), their constituent
oblasts, and Kyiv. Statistical analysis was performed with SPSS and MedStat using chi-square and
Fisher’s exact tests; p<0.05 was considered significant.

Results. The highest incidence in 20158—2021 was observed in the South- East, shifting in 2022—2023
to the West and Central regions; the lowest rates were consistently in the South and Kyiv. Since 2022,
the share of patients in the West, Central, and North- East has significantly increased (p<0.001). Kyiv
reached its highest proportion in 2023 (10.6%, p<0.05). At the oblast level, incidence was highest
in Kirovohrad and Kherson (2018—2021), and in Sumy and Cherkasy (2022—2023); consistently
lowest in Zakarpattia. Despite temporary declines in 2020 and 2022, the overall number of registered
patients rose steadily, with significant differences in 2022—2023 compared to 2018 (p<0.001). The
accumulation index increased in all regions since 2020, peaking in 2022, especially in Kharkiv,
Kherson, and Zaporizhzhia. Since 2020, the proportion of newly registered cases has declined, with
early-stage detection decreasing from 47% (2018) to 35% (2023) and stage 1V diagnoses rising from
23% (2019) to 31% (2023). Detection during preventive examinations fell from 21.2% to 8.6%
overall, and in Kyiv from 55.2% to 43% (p<0.001). Mortality per 100,000 was highest in the North-
East and Kyiv; in 2022, significant decreases were seen in all regions except the West. One-year
mortality after diagnosis remained lowest in the South throughout the study period.

Conclusions. Between 2021 and 2023, incidence, new registrations, early-stage detection, and
mortality declined, likely reflecting disruptions from COVID- 19 and wartime conditions. At the same
time, the total number of registered patients and the accumulation index increased, suggesting both
rising morbidity and improved survival due to modern onco-urological care. These findings highlight
the need for strengthened epidemiological monitoring and administrative measures to support cancer
care and rehabilitation in Ukraine.

Keywords: epidemiology, prostate cancer, malignant neoplasms, regional features, Ukraine.
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perionax Ykpainu, 2018—2023

JY «Incruryt ypouorii imeHi akageMika O.®M.Bozianosa HAMH VYkpainn»

Pestome. Cyuachuii monimopune enidemiono2iunoi cumyauii € HeoOXIOHUM O C80EUACHO20 BUABNCHHS, epeK -
mueHo20 NIKY8aHHA ma peabirimauii nayienmis, 0cooauso 6 onkoaoeii. Ilpobnema 3108KiCHUX HOBOYMBOPEHb nepeo-
Mmixypoeoi 3ano3u (3HII3) akmyanvha He auuie uepes ix nouupeHicms, a ii Yepe3 CKOPOUEHHs YUCEAbHOCMI Y0N08IKI6
penpodyKmueHoeo 6iky 6 Yxpaini.

Mema docaioncenns: susHauumu OuHamiry 3axeoproeanocmi ma cmepmuocmi 6id 3HII3, kinekocmi écix nayieH-
mieg, wo nepebysaiu Ha 004iKy Ha KiHeub POKY, ma eénepuie 8ussieHux (y momy yucai nio yac npoghoensdis), iz ananizom
cmadiii namonoeii ma iH0eKcy HaKOnu4eHHs KoHmuHeenmy 6 pecionax Yxkpainuy 2018—2023 pp.

Memoou. Buxopucmano cmamucmuuni 30ipHuUKU w000 abCOAOMHUX [ GIOHOCHUX NOKA3HUKIG NOWUPEHOCMI, 3a-
xeoproeanocmi ma cmepmuocmi 6id 3HII13. Ananiz oxonue Yipainy 6 uyinomy, n’amo pecionis (3axid, Llenmp, Iligniunuii
Cxio, Iliedennuii Cxio, Iliedens), oxpemi oonacmi ma m. Kuie. Cmamucmuuna o6pobxa nposedena y npoepamax SPSS i
MedStat i3 3acmocysannsam kpumepito y? ma Kymoeozo nepemeopenns Qiwepa; 0ocmogipHuMu 66aXCanucs 6iOMiHHOCHI
npu p<0,05.

Pezyavmamu. Haiisuwy 3axeoprosanicmv y 2018—2021 pp. 3aghikcoseano 6 Iliedenno-Cxionomy pecioni, a y
2022—2023 pp. — y 3axionomy ma llenmpanvnomy; naiinuxicui nokasHuxu oyau é Iliedennomy pecioni ma Kuesi. 3
2022 p. cymmeso 3pocaa wacmka nauicumis y 3axionomy, Llenmpansnomy ma Ilieniuno-Cxionomy pecionax (p<0,001),
v Kuesi — maxcumym y 2023 p. (10,6%, p<0,05). Haiisuwa 3axeoprosanicms/100 muc. yonogixie y 2018—2021 pp.
oyna y Kipogoepadcokiit ma Xepcowncukiil, y 2022—2023 pp. — y Cymcokiit ma Yepkacokiii obnacmsax, cmabinbHo Hail-
Huxcua — y 3axapnamcokiil. Hessaxcarouu na 3uuxncenns 'y 2020 ma 2022 pp., 3aeasvha KiavKicmo X60pux Ha 004iKy
wopoky spocmana iy 2022—2023 pp. docmosipro nepesuwuaa pieens 2018 p. (p<0,001). Indexc nakonuuenHs 3pocmae
32020p., niky docsey 2022 p., ocobaugo y Xapkiecokiii, Xepcoucwkiil ma 3anopizekiii oonacmsx. 3 2020 p. smenuunacs
Yacmka enepuie 83amux Ha ooniK, panns diacnocmuka 3uusunaca 3 47% (2018) do 35% (2023), mooi sk eusneéneHHs
Ha 1V cmadii 3pocao 3 23% (2019) 0o 31% (2023). Yacmka éunadkis, suseienux nio uac npoghoenndie, smeHuuIacs 3
21,2% 00 8,6% (y Kuesi 3 55,2% oo 43%, p<0,001). Haiisuuy cmepmuicms/ 100 muc. 3agixcosano y Iligniuno-Cxiono-
My peeioni ma Kueesi, npome y 2022 p. y 6invuiocmi pecionie (Kpim 3axionoeo) cnocmepieanocs ii 3nusicenns (p<0,001).
Haiinuxcua oonopiuna cmepmuicme nicasi 6cmanoéaeHHs 0ia2HO3y nPOmMs2oM ycboeo nepiody oyaa é Iliedennomy peeioHi.

Bucnosxu. Y 2021—2023 pp. nokasHuku 3axe0pro6aHocmi, 4acmku HOBUX 8UNAO0Kie, paHHbOi diaeHOCMUKU ma
CMepMHOCMI NOCMYN0680 3HUNCYBANUCS, WO HACMK080 noa 13ano 3 nandemieio COVID-19 ma eéoennumu nodismu. Boo-
Houac Kiabkicmb nayicHmie Ha 004iKy ma iH0eKc HaKONUYeHHs 3p0CMAnil, o modice 8idobpaxcamu K ni0eUUeHHS 3a-
XBOPHOBAHOCMI [l CMAPIHHA HACEAeHHS, MAK | NOO0BICEHHS MPUBANOCMI HCUMMS 3A80AKU CYHACHIl OHKOYPOAO2IYHII
donomo3zi. Ompumati peaysbmamu ceiduams npo HeoOXIOHICMb YNPasaiHCbKUX piuleHb, 30kpema 3 6oky M O3 Yipainu,
045 nocuneHHs MeouuHoi ma peabinimayiiiHoi ckaadosux yici donomoeu.

KmouoBi ciioBa: enidemionozia, 3109KicHi HOBOYMEOPeHHS, NePeOMIXyposa 3aa03d, PeiOHAAbHI 0co0AUB0CMI,
Ykpaina.

Beryn. HesBaxatouu Ha Te, 110 yBara BChOTO CBiTy
OCTaHHIMM pOKaMU MpPUKYyTa A0 MUTaHb iHGEKIiHHUX
BipycHUX XBOpo0, 30kpema, COVID-19, akTyaibHOIO
MEIVKO-COIiaTbHOIO MPOOJIEMOI0 € YIOCKOHAJICHHS
oprasisalilii JOIIOMOTM XBOPUM Ha XpOHiYHi HeiHdeK-
1iitHi 3axBoproBaHHs (XHI3) 3 HeraTUBHUMM TE€HIEH-

BikTopis /Ipisncbka
victoriadriyanskaya@gmail.com

LisSIMU Y iX TTIOIIMPEHOCTI Ta 3pOCTaHHAM (HaKTOPiB pU-
3UKY BUHUKHEHHS.

Haii6inbi 3arpo3uBO0 CUTYALi€I0 € 3pOCTaHHS
3aXBOPIOBAHOCTI HAa OHKOJIOTiUHI MmaToJorii. B Ykpai-
Hi, SKa He BilIpi3HSETHCS BiJ 3araJbHOCBITOBUX TEH-
JeHIIii, cepel YOJIOBiKiB Mepilie Miclie 3aiiMaloTh He-
MeJIaHOMHI 3J7TOSIKiCHI HOBOYTBOpeHHST Kipu (20,4%),
Ipyre — KoJiopeKTanbHUIl pak (12.8%), TpeTe — pak
nepeamixypoBoi 3anosu (PI13) (12,3%) [1]. Baxiu-
BiCTb OHKOJIOTiUHOI HACTOPOXEHOCTi 00yMOBJIeHA
MOXJIMBICTIO Habarato 4Jacrillle JiarHOCTYBAaTH pak
Ha paHHiX CTadisX, 0COOIMBO Bi3yaJIbHUX JOKaTi3alliit
(mKipa, muiika MaTKH, NMepeaMiXypoBa 3aj103a Ta iH.).
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Po3BUTOK CydYacHOro MOHITOPUHTY €miAeMidyHO1
CUTYallil € HEOOXiTHUM 11 yIOCKOHAJIEHHS CUCTEMU
CBOEYACHOTO BUSIBJIICHHS, €(DEKTUBHOTO JIiIKyBaHHS Ta
peabiniTauii nauieHTiB [2], i 0COOIUBO LIe CTOCYETHCS
OHKOJIOTiIYHOI MATOJIOTIi Ta ii BIUIMBY HA iHIII OPraHU i
cucteMu. Pusuku, moB’s3aHi 3 OHKOMPOLIECOM CeYo-
CTaTeBOI CUCTEMU — KOMIIPECiS HUPOK, OOCTPYKILis
CEYOBUBINHUX NUISXiB, iHOIIBTpaLlisi HUPOK MyXJIUH-
HUMM KJITUHAMU Ta iH. [2].

VYBara no npobjieM 3JI0SKiCHUX HOBOYTBOPEHbB
nepeamixypoBoi 3ano3u (3HII3) 3yMoBiaeHa He Tijb-
KU MOIIMPEHICTIO OHKOJIOTIYHUX 3aXBOPIOBaHb B3ara-
JIi, 9K B HallIil KpaiHi, TaK i ycboMy cBiTi. [Ipobaema
YCKJIaAHIOETHCS TUM, 1110 OCTAHHIM YacoM CIToCTepira-
IOThCS HE TiJIbKY 3MiHU YMCEJIbHOCTI HaCceJIeHHs, aje i
TeHJEPHi 0COOIMBOCTI — 3MEHIIEHHS YOJIOBIYOrO Ha-
CeJIeHHsI penpoAyKTUBHOTO BiKy [3], ocobauBo BUpa-
>KeHe B YKpaiHi. YKpaiHa MaJia 1ediluT 40oJI0BiKiB 1l
1o 2014 p. (Ha 100 xiHOK - 85 40/I0BiKiB); BiliHa 3 BU-
COKMM PiBHEM CMEPTHOCTI YOJIOBiKiB MOTIUOIIOE 110
KpHU3Y i NTOCUJTIOE MTPOOJEMU PENPOLYKTUBHOIO MTOTEH-
wiany Hauii (B 1,5 pa3u cKkopoTWiiacsi HApOAXKYBaHICTh
B 2024 p. y MOpiBHSHHI 3 MepioloM 10 TOBHOMACIITa0-
HOI'0 BTOPIrHEHHSI; 3a AocikKeHHsIMU €C, HaceJleHHs
VYkpaiHu cKOpoTuThes Ha 24-33%, 3ajiexXHO Big Tpu-
BaJIOCTi BiliHU).

HocmikeHHs CTaHy 3I0pPOB’Sl YOJIOBiKiB, B TOMY
YMCJIi aHaJli3 3aXBOPIOBaHb MPOCTAaTU, OCOOJMBO Haki-
OUIBLI TSKKMX, MAa€ MEAMYHE Ta COLlia/IbHO-€KOHOMIiY-
He 3HAUYEHHS Ha HalliOHAJbHOMY PiBHi B yMOBaX Mi-
rpaliiiHuX MpoueciB Ta BiliHM, a TAKOX Ha CBITOBOMY
PiBHi 31 3HUXKEHHSIM HapOMIXXyBaHOCTI y 0aratbox po3-
BUHEHUX KpaiHax.

Pak nepenmixypoBoi 3a71031 Ma€ MUTOMY Bary Bif,
ycix oHKo3axBoproBaHb — 14,3%, B 2023 poui 3aXBopIo-
BaHICTh Ta MOLIMPEHICTh ioro 3pocia — 39,6 ta 299,2
Ha 100 Tuc. npotu 31,0 ta 274,4 B 2022 p.; Ha o0JaiKy
Hanpukinii 2023 p. — 46 144 xBopux. BimMiuaerbcs
MiABUILIEHHS CMePTHOCTI xBopux Ha PII3, o momep-
JIU BIIPOJOBX POKY 3 Yacy BCTAHOBJIEHHS iaTHO3Y Ha
6,6% (11,3 mpotu 10,6%), 1110 KOpEJIOE i3 COLiaIbHO-
€KOHOMIYHMMU MpobJieMaMHU i He3a10BUJIbHUM CTAaHOM
PaHHBOTO BUSIBJIEHHS MATOJIOTI.

KitouoBa posb y 3niliCHEHHI NepBUHHOL TTpodi-
JIAKTUKW, CBOEYACHOTO BUSBIIEHHSI, AUCTAHCEPHOTO
cnoctepexeHHs oci6 i3 3HII3 HamexuTs amOynatop-
HO-TOMIKJIiHIYHINA JIaHILli CUCTEMU OXOPOHU 3I0POB’S
3 000B»$I3KOBUM MOHITOPUHIOM, B TOMY YUCJi PErio-
HaJbHUM [4], 3a TOIIUPEHICTIO Ta MJIaHYBAHHSIM JIiKYy-

BaJIbHO-MPOGMUTAKTUYHUX 3aXO0/iB, pO3POOKOI0 HOBUX
oprasizaiiHux GpopM Ta METOMiB pobOTH aMOyaaTop-
HO-MOJTiKJIiHIYHUX 3aKJIa/liB Ta YPOJOTiYHUX CTalliOHA-
piB [2, 5].

AKTyaJIbHUM € aHaji3 perioHaJbHUX OCOOJIUBOC-
Tell HaJaHHS BiAIIOBiMHOI JOMOMOIM, 3BaXalouu Ha il
pi3HMLIO B obnacTsax YKpaiHu. 3a paHnumu 3y6 B.O.
[6], HaliBUIIMIT piBeHb OHKO3aXBOPIOBAHOCTI CITOCTE-
piraetbcs y m’aTU o0aacTsAX YKpaiHu: 3amopi3bKiid,
KipoBorpancekiit, MukonaiBebkiit, CyMchKiii Ta Uep-
Kacpkiii. ko y 6inpirocti o6nacreit Ykpainu B 2020
polli piBeHb OXOIUIEHHSI OHKOXBOPUX CIEUiaJIbHUM
JIIKYBaHHSIM cTaHOBUB 67,8%, TO y 3amnopisbkiii, PiB-
HeHcbKil, CyMchKill Ta XapKiBCbKili 00JacTSIX 3HAXO0-
IvBCs Ha piBHi 54,9-59,7% [7].

Meta nocimKeHHd: BU3HAUYECHHS IWHAMIKM 3a-
xBoptoBaHocTi Ha 3HII3 Ta cMepTHOCTI, KiJIbKOCTi BCiX
oci0, 1o nepedyBajiu Ha 00JIiKYy Ha KiHELlb KOXHOTO
pOKy Ta BIepllie BUSIBJIEHHUX, B TOMY YUCIi 3aBASKU
npodorisgaM, 3 aHalIi30M CTafiil maToJorii i iHAeK-
Cy HAaKOMWYEHHS KOHTUHTEHTIB, B Pi3HUX perioHax
VYkpainu B nepion 2018-2023 pp.

Marepiaan Ta MeTomM. [IXepeioM mAaHuX Oyau
craTucTUuHi 36ipHUKYU [8-11] mist aHanizy abcomor-
HUX Ta BIIHOCHUX eITiIeMioJOTIYHNX MOKAa3HUKIB MO-
mupeHocTi i 3axBoproBaHocTi Ha 3HII3, cmepTHOCTI
MAlli€EHTIB Ta IHIINX 3 METOI0 BU3HAYEHHS TEHACHIII
¢dopMyBaHHS MATOJOTii, MPOTHO3YBAaHHS Ta BAOCKO-
HaJ€HHS  PO3BUTKY OHKO-YPOJIOTiYHOi AOMOMOTH.
OTpuMaHi faHi po3MISIAAIUCH SK B LIJIOMY MO YKpai-
Hi, TaK i B KOXXHOMY 3 5 perioHiB — 3axigHuii (3axin.),
Uenrpansuuit (Lentp.), IliBHiyHO-CxinHuii (ITiBH-
Cxin.), ITlisnenHo-Cxinguuii (ITia-Cxin.), [TiBneHHui
(ITiBoeH.) — i 3a 06MacTAMU, 11O BXOISTH 10 1X CKJIANY,
a Takox B M. Kuesi.

Ui cTaTUCTUYHOI OOpOOKM 3a JOMOMOTOI0 Ma-
kera mporpam “SPSS for Windows. Bepcis 11”7 Ta
“MedStat” BUKOpUCTOBYBaIM MapaMeTPUYHI KpUTEPii
cratuctuku (tect Cr’romeHTa) ab0 HemapaMeTpUuHi
(kpuTepiil YiiKoKcoHa), KpUTepiil Xi-KBaapar, MOpiB-
HSIHHS 1011 U151 IBOX IPYIT 3 BAKOPUCTAHHSIM KYTOBOTO
neperBopenHs ®imepa (3 monpaskoio Meiitca); no-
CTOBipHOI0 BBaxanu pizHuliio p<0,05.

Pe3ynbraTn. AHani3 moka3aB HalOLIBINTY 3aXBO-
proBaHicTth Ha 3HII3 npotsrom 2018-2021 pp. B [liBa-
Cxin. perioHi, HatimeH1ty — B [TiBH-Cxin.; B 2022-2023
pp., nepuwicTh 3a 3axig. Ta LeHTp. perioHaMu 3 Hali-
OipIl HU3BKUMU MOKa3HUKaMu B IliBAeH.; Tak camo
sk B KueBi mpotsirom Bcix 6 pokiB (puc. 1).
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Puc. 1. 3axBopioBaHicTh Ha 3/1051KiCHi HOBOYTBOPEHHSI IepeaAMiXypOBOI 3aJ103U B pi3HUX perioHaxX YKpaiHu o poKax.

IIpotsarom 2018-2021 pp. muTOMa Bara XBOpUX Ha
3HII3 (% Bin ycix mo YKpaiHi) B KOXKHOMY 3 PETiOHIiB
VYkpainu gocToBipHO He 3MiHIoBanach (p=0,05). Bxe 3
2022 p. BigOyBa€eTbCs JOCTOBIpHE MiABUIIEHHS BiTHOC-
HOI KinbKocTi xBopux B 3axin., Llentp., ITiBH-Cxia. pe-
rioHax Ta 3HmxkeHHs B [1iBn-Cxin., ITiBaeH. mopiBHSIHO
3 onepenHimMu 2018-2020 pp., i pi3HULS JOCTOBipHA

st Beix perioHiB (p<0,001), 3a Bunsitkom Kuepa — 8,9
npotu 8,6% B 2018 p (p=0,355). B 2023 p. us pizHuIA
3 nonepeaHiMu pokamu (2018-2021) 30epiraeTbcs Ha
¢oHi BicyTHOCTI 3MiH 3 JaHumMu 2022 p., tuine B Kuesi
KOHCTaTOBAaHO JOCTOBIpHMIA 3picT Moka3HuKa 10 10,6%
(p<0,001), nuHamika MOKa3HUKIB B perioHax Bim 2018
10 2023 pp. mpoIeMOHCTpOBaHa Ha puc. 2.

Puc. 2. TTutoMa Bara 3aXBOpIOBaHOCTI Ha 3JI0SIKiCHI HOBOYTBOPEHHS IePeaMiXypoBoi 3am03u (%)
KOXHOTO perioHy Ykpainu B 2018 ta 2023 poxkax.

3axBopioBaHicTb Ha 100 THUC. YOJIOBIKiB B KpaiHi
Oyna Haii6inbIn BUcokoro B 2018-2019 pp., Tak camo 5K
i B ycix perioHax, 3a BuHsaATKoM IliBn-Cxin. B 2019 p.,
ajie B el pik BigOyBcs CILIecK Moka3dHuKa B M. Kuesi
(puc. 3); B3araji, B CTOJIMIII 3aXxBoploBaHicTh/100 THC.
YOJIOBiYOTO HACeJeHHS HaWOuIbIl BUCOKA MPOTITOM

BCiX pOKiB LIbOTO aHasi3y. Halt6iibll HUBBKMMMU 11i MO~
KazHuku oynu B 2022 p. B ITiBn-Cxin. ta ITiBgeH. peri-
oHax (p<0,001) (puc. 3), ajie 3BepTac yBary i 10CTOBip-
He 3HMXeHHs1 B ycix perioHax B 2020 p. (pik emigemii
KOpPOHaBipyCHOI iH(eKI1il) MOPiBHSIHO 3 TToNepeaAHiMU
nBoma pokamu (p<0,001).
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Puc. 3. 3axBoproBaHicTb/100 THC. 40TOBIUOr0 HacCeJIeHHsI Ha 3JI05KiCHi HOBOYTBOPEHHSI IIEPEAMiXypOBOi 3aJI031 B Pi3HUX
perioHax YKpaiHu 1o pokax. (3a 2023 p. nemae danux ujo0o KinbKocmi 40408iKi6 8 KpaiHi).

AHaJi3 objiacTeli BUSIBUB HaiOiNbIy 3axBOpPIO-
BaHicTh/100 TuC. yonoBikiB B 2018-2021 pp. B Kupo-
Borpaachkiit (78,5-57,3-51,1-58,8) Ta XepcoHCHKiii
(73,0-66,3-44,7-60,5); B 2022-2023 pp. HepllicTh 3a
Cymcekowo (57,3-68,3) ta Yepkacebkowo (55,9-68,9)
obnacTIMM, HaWMeHIi ii piBHI IIPOTITOM 6 POKiB B

HesBaxaroun Ha ITOCTOBIpHE B3HUKEHHSI 3aXBO-
PIOBAaHOCTI Ha 110 TaTOJIOTiI0 B MepepaxyHky Ha 100
THUC. YOJIOBIUOTO HaceJeHHs B IBOX perioHax ta Kuesi
B 2022 p., yncao xBopux Ha 3HII3 Ha 00J1iKy Ha KiHelb
KOXHOro poky B nepion 2018-2023 pp B KpaiHi mocTy-
MOBO 3POCTAE i AOCTOBIPHO BiPi3HSIETHCS OCTaHHI ABa

3akapnarcekit (27,4-22,9-19,1-31,3-24,1-30,1) 06- poxkwu Bixg piBHiB 2018 p. (p<0,001) (puc. 4).
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Puc. 4. KinbkicTb XBOpuX Ha 37105IKiCHi HOBOYTBOPEHHSI TIEpEIMiXypOBOI 3aJI03U, SIKi TiepeOyBan Ha OOJIiKY
Ha KiHellb KOXHOTro poky B rnepion 2018-2023 pp. B pi3HUX perioHax YKpaiHu.
BinmoBigHO, BimOyBa€eTbCSl IIOCTYIIOBMI 3piCT KpaiHi) B KOXHOMY 3 PETiOHIB, a TOMY I B YKpaiHi B

xBopux Ha 3HII3/100 Tmc. 4oJIOBiYOTrO HAaceJIeHHS,
1o TepeOyBaTh Ha 00Ky Ha KiHenb 2018-2022 pp.
(3a 2023 p. HEeMae JaHUX IIOAO KiJIbKOCTI YOJIOBiKiB B

mitoMy, i HaiOiIRII BUpaxkeHa 1l pisHuUIS B 2022 p.
(p<0,001), ocobmuBo B IliBH-Cxin. perioni ta Kuesi
(puc. 5).
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Puc. 5. Kinbkicts xBopux/100 TC. HaceJIeHHS Ha 3JI0SIKiCHi HOBOYTBOPEHHSI IIEPEeIMiXypOBOi 3aJI03H, SIKi TTepedyBav Ha 00-
JIiKY Ha KiHellb KOXXHOTo poky B repion 2018-2023 pp. B pi3HUX perioHax YKpaiHu.

Haii6inpina xinbkictb xBopux Ha 3HII3 B mepe-
paxyHKy Ha 100 TUC 40I0BiUOTO HaceJeHHSs Ha KiHellb
2018-2023 pp. B XepcoHchKiit (419,7-442,4-446,3-
456,2-468,9-481,4), MukonaiBcbkiit (318,6-347,7-
351,1-362,1-387,6-417,6), Opecobkinn (293,7-317,3-
331,6-371,8-390,7-430,9) oGmactsix Ta M. Kuesi
(349,9-385,6-406,2-433,8-464,5-515,0); HaliMeH-
ma — B 3akaprarcbkiit (122,8-128,0-135,5-146,9-

157,3-171,2) Ta PiBHeHchbKiln (124,2-135,1-146,2-
157,6-173,8-195,2) obnactsx.

BusiBieHo D1OCTOBipHUIA 3picT iHAEKCA HAKOITUYEH-
Hs B ycix perioHax Ykpainu B 2020 p. B MOpiBHSAHHI 3
2018 p. (p<0,001), HaiGinbII BUCOKMM BiH OyB B 2022 p.
3a paxyHok IliBa-Cxin., ITiBaeH. perioniB Ta M. Kuesa, B
2023 p. BigOyBa€ThCsl 3HMXKEHHSI TIOKAa3HUKA, ajie He 0
piBHiB 2018-2019 pp. (3a BuHsitkoM I1iBH-Cxiz.) (puc. 6).
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Puc. 6. Inmekc HAKOIIMYEHHSI KOHTUHTEHTIB XBOPUX Ha 3JI0SKICHI HOBOYTBOPEHHS IIEPEAMIXypOBOI 3a1031
3 2018 p. mo 2023 p. B pi3HMX perioHax YKpaiHu.

76 OpWUriHOABHI HOYKOBI POBOTH

YKPQIHCBKUM XKYPHOA HEPPOAOTIT T pianizy N23 (87) 2025



Ukrainian Journal of Nephrology and Dialysis, 3 (87)'2025

Original Papers

Haii6inbm BucokMMu mokazHuku Oyiau B 2018
— 2021 pp. B Onecokiit (8,1-9,0-18,0-11,2), Muko-
nmaiBeekiit (8,3-7,8-10,8-10,2) obmactsax ta M. Kuesi
(8,5-7,8-11-11,2). B 2022-2023 pp. e iHuri odaacti —
TEepIIicTh 32 XapKiBChKOIO (44,2-18,9), XepCOHCBKOIO
(24,2-23,2), a takox B 2022 p. — 3anopizskoio (16,7),
B 2023 p. — YepniBeubkow (15,2). HaiibGinbin HU3b-
Ki iHIeKCcU 3apeecTpoBaHi B PiBHEHCBKili MPOTITroM
2018-2020 pp. ta B 2022 p. (4.6-5,3-6,0-5,3), YepHi-
riBewkiit B 2021 ta 2023 pp (5,6-5,3), a B CyMcbKiit 06-
JIaCTi IPOTSIroM Bcix 6 pokiB (4,3-4,4-5,8-6,2-5,7-5,4).

20
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Saxin. IlenTp. IHisu-Cxinx.

m2018 m2019 =m2020

IMisx-Cxin.

B 2018-2019 pp. BimcoToK XBOpUX, BIIEPIIE B3sI-
TUX Ha 00JIiK 3 BUsBIeHUM aiarHo3oM 3HII3, maiike
He Biapi3HsBces i cknanaB 12% nns [liBaeH. periony
ta M. KueBa, 17-19% ans inimux periounis. 3 2020 p.
MOKa3HUKU 3HUXYIOThCS 3 HAUMEHIIIMMU PiBHSIMU B
2022 p. (a B 3axin. ta Lentp. — i B 2021 p.); B I1iB-
neH. ta [1iBn-Cxin. — nocTtoBipHe 3HUXEeHHS B 2022-
2023 pp. Mmaiixe B 2 pa3u (puc. 7), He BUKIIOYAEMO,
1110 Yyepe3 3MiHU B LIUX 00JIACTSIX PiBHI MEIUYHOI A0-
TMTOMOTHY Ta CTATUCTUYHOTO O0JIiKY B yMOBaX BOEHHO-
ro CTaHy.

ikt

ITiBgen. Kuis Ykpaina

2021 m2022 m2023

Puc. 7. Yactka xBopux (%) Ha 37105IKiCHi HOBOYTBOPEHHSI TIepeIMiXypOBOi 3103 3 BIIEpIilie BCTAHOBJICHUM
JIiarHO30M Ta B3SITUX Ha O0JIiK BiTHOCHO BCiX, 1110 TepeOdyBaiu Ha 00JIiKy Ha KiHellb KOKHOIO POKY
B iepion 2018-2023 pp. B pi3HUX perioHax YKpaiHu.

Taka cama TeHIEHiSI TPOCTEXYETHCS MPU aHai31
BiZHOCHOI1 KiJIbKOCTi MaLli€HTiB 3 BMOEpILE BUSBICHUM
nmiarHo3oM Ha paHHix cragisx (I-11 ct.) — maiixe 40%
o Bcix perionax B 2018-2019 pp. (B M. Kuesi 50%) 3
KOJMBAaHHIMM B OiK 3HIKCHHS B TTOJAJIBIIOMY i 3 I0-
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HiBa-Cxin.

CTOBIipHMUM 3MEHIIEHHSIMU B 2-X MiBICHHUX pErioHaXx
Ta M. Kuesi B 2022-2023 pp.; 11e 3a0e30eIMIO TTOCTY-
moBe 3HUXeHHs % BusiBieHHs 3HI13 Ha nmepmux cTa-
IisIX B IiJIoMy B YKpaini 347% B 2018 p. mo 35% B 2023

p. (puc. 8).

NGAR

IliBneH. Kuis Ykpaina

2021 m2022 m2023

Puc. 8. Hactka xBopux (%) Ha 3/105IKiCHi HOBOYTBOPEHHSI TIepeIMiXypoBOi 3aJI03U i3 UKCIa BIepliie BUSIBIEHUX, siki Manu [-11
crafii 3axBopioBaHHs, B niepion 2018-2023 pp. B pi3HUX perioHax YKpaiHu.
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BinnoginHo, 3a 1eil nepion 3pocTae piBeHb BOep-
11I€ BUSIBJIEHOT XBOPOOU Ha iHILMX 11 CTalisIX 32 paXyHOK
ocranHboi, IV cranii (puc. 9). HaiiGinbmmii BigcoTok
Brniepiie BusineHux Bunankis 3HII3 B 2023 p. He Tib-

2018

Tak camo B KpaiHi KaTacTpo(iyHO 3HUXKYETb-
CSl YaCTKa XBOPUX 3 BUSIBJICHOIO MATOJIOTI€I0 3aBASIKU
npodoriasgaMm B uigomy 3 21,2% no 8,6% — Maiixe B
2,5-3 pasu B 2022-2023 pp. B nopiBHsaHHI 3 2018-2019
pp., a B [liBneHHuX perioHax maiixe B 6 pasis; B Kuesi
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HiBu-Cxin. IiBa-Cxina.

KU B 00J1aCTsX, ¢ € 00i0Bi Aii - XapKiBcbkiii (43,6%),
XepcoHchkiit (46,6%) Ta Jlyrancekiin (44,4%), ane i
3akapnarcekii (46,7%); B MukonaiBceKiit (9%) Ta
PiBHeHChKiI (4,5%) MOKAa3HUKW HAWGIIBII HU3bKI.

2023

16%

—

Puc. 9. [Tutoma Bara pi3HUX CTaliii 37105KiCHMX HOBOYTBOPEHbD MEPEAMiXypoBoi 3a1031 (%)
B YkpaiHi B 2018 ta 2023 poxkax.

HeratuBHa nuHaMika 10 40-43% Bin 55-50% Ha mouat-
Ky crioctepexeHHs. Lle 3HUXeHHSI TOCTOBipHE BXe 3
2020 p. (p<0,001) 3a Bunsatkom M. Kuesa (p=0,237)
Ta Hajajli MOCTYIOBO 3HUXYEThCS B yCiX perioHax ta
Kuesi (puc. 10).

hhhhh"

IliBaen. Kuis

2021 m2022 m2023

Ykpaina

Puc. 10. Yactka xBopux (%) Ha 37105IKiCHi HOBOYTBOPEHHSI TIepeIMiXypOBOT 3103 3 BIIEpIlie BCTAHOBJICHUM
JiarHO30M, BUSIBJIGHUM Ha MpoOIIsii, B3ITUX HA 00JIiK B KOKHOMY pOLIi
B niepion 2018-2023 pp. B pi3HUX perioHax YKpaiHu.

KonHcTaToBaHO, 110 HaiiBUIA CMEPTHICTh Bif
3HII3 Ha 100 ThC. 40JIO0BiYOr0 HaceJeHHS MPOTSITOM
2019-2022 pp. B I1iBH-Cxin. perioni Ta M. Kuesi 3 Bu-
coknmu piBHaMu B LlenTpansHomy B 2019-2020 pp. B
2022 p. B ycix perioHax (3a BUHSATKOM 3axiIHOTO) Bia-

OyJiocsl TOCTOBipHE 3HMXKEHHSI ITOKAa3HUKIB B ITOPiB-
HsHHI 3 monepenHiMu pokamu (p<0,001), a B M. Kuesi
Ta [liBmeH. perioHi — HaBiTh B 2 pa3u, MOXJIUBO, Ye-
pe3 ToTipIIeHHS CTATUCTUYHOTrO O0JIiKy caMe B LIbOMY
poi (puc. 11).
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Puc. 11. CMepTHiCTb XBOpUX Ha 37I0SIKiCHI HOBOYTBOPEHHSI TiepeAMixypoBoi 3ayio3u Ha 100 THC. 40I0BiYOTO HACETeHHS
3 2018 p. mo 2022 pp. B pi3HUX perioHax YKpaiHu.

B uinomy mo Yxpaini pi3HUIIS piBHIB CMEPTHOCTI
Bim 3HII3 na 100 trc. womosivoro HacemeHHs B 2020 p.
Oysia HemocToBipHA B mopiBHAHHI 3 2018 p. (p=0,164),
tomi sik B 2021-2022 pp. MOKa3HUKYU TOCTOBIPHO HUXK-
ge (p<0,001).

HaiiGinpma KiNbKicTh TMOMEPAUX, TPUBATICTh
KUTTS TKUX HE TIepeBUIyBajia pik 3 Yacy BCTAHOB-
nenHs giarHosy 3HII3, — % i3 uucia BIeplie B3SITUX
Ha 00JIiK y TmorepenHboMY polli — B 2018 p. BusaBiIeHa
B 3axig. Ta nBox Cxin. perioHax, B HACTyITHUX POKAaxX
MOKa3HUKU KOJUBAIOThCSA i Malixke He BiApi3HSIOThb-
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cs1, 32 BUHSITKOM JIOCTOBIpHOTO 3HMXXEHHS MOKa3HUKa
mo Ykpaini B 2022 p. (p<0,001) 3a paxyHOK HU3BKOTO
% mnoMmepaux B 3aximHoMy Ta o6ox [liBneHHMX peri-
oHax, 115 pizHmig 3 2018 p. 36epiraerbes i B 2023 p.
(p<0,001) (puc. 12). Hati6inbie 3HmxeHHs Big 2018 p.
3apeecTpoBaHo B 2023 p. B [1iBH-Cxiz. Ta [1iBmeH. Bia-
nosigHo, Big 16,1 1o 10,5% ta 7,5 no 4,7%, Tak camo
gk i B Kuesi — Big 14,1% no 10%. B3araii, HaliGiibI
HU3BKUM B KpaiHi IIei MoKa3HuK O0yB B 2022 p. 3a pa-
xyHoK [1iBn-Cxin. perioHy, 1110 TTIOSICHIOEMO HETOCTaT-
HBOIO iH(opMalli€ro yepes MpodIeMU BOEHHOTO Yacy.

IliBaeH. Kuis Ykpaina

m2021 =m2022 m2023

Puc. 12. BigHocHa KinbKicTh (%) moMepiaux o | poky 3 4acy BCTAHOBJICHHSI IiarHO3Y MAIiEHTIB i3 uncia
BIEpILIe B3SITUX HA 001K y MONEpeIHbOMY POLIi.

YKPQIHCBKUI XXYPHOA HEDROAOTI Ta AiaAizy N23 (87) 2025

OpWuriHOAbHI HOYKOBI POBOTH 79



Original Papers

Ukrainian Journal of Nephrology and Dialysis, 3 (87)’2025

3BepTae yBary HaiibibIl HU3bKa CMEPTHICTh MTPO-
TSTOM POKY 3 Yacy BUSIBJIEHHS 1iaTHO3Y CEPEN BCiX B3sI-
THX Ha 00K B MuHyJa0oMy poui (%) B IliBaeH. perio-
Hi B nepion 2018-2023 pp. — 7,5-8,4-8,5-9,7-7,2-4,7,
1110 JOCTOBIpHO BiApPi3HSJIOCH Bil iHILIMX PErioHiB Ta
Kuena (p<0,001), 3a BuHgaTKOM pi3HuUli 3 KreBoMm B
2021 p. (p=0,059).

OoroBopenns. Anaii3 3axBopioBanocti Ha 3HIT3
MoKa3aB ii HeBEJIMKEe KOJIUBAHHS MO perioHax YKpaiHu
B 2018-2021 pp. 3 HaliBUILMMU TToKazHuKamMu B ITiBa-
Cxin. perioHi (mpotsirom 4 pokiB Ha piBHi 30% Bin ycix
no YkpaiHi), 1o Bignmosimae maHuM HailioHaibHOTO
KaHILIep-peecTpy, KWW 3acBiAuye, 110 YaCTille XBO-
pitoTh Ha pak xuTeni JIHinmponeTpoBChKOi 00JaCTi - B
2020 p. 3apeectpoBaHo 9 Teic. 715 Bumnaakis [7], 3a Ha-
UMMM JaHUMU, cepen Hux — 481 paky I13 (8% Bin Bcix
3HII3 no kpaiHi).

OTpuMaHi HaMU pe3yabTaTU MiATBEPIXKYIOTh 3a-
kimouyeHHs1 H. MensegoBcbkoi i I. CtoBOaH, sIKi B
2023 p. KOHCTaTyBajJu 3MEHUIEHHS MOKA3HUKIB 3a-
XBOPIOBAHOCTI SIK Ce€pej YChbOro HaceJeHHs1 YKpaiHu
(— 13,3 % no 62 748 na 100 Tuc. HacelleHHs ), TaK i ce-
pen gonosivoro (—16,1 % mo 41 996,4 na 100 Tuc.) ta
MOIIMPEHOCTI XBOpoO cepen yososikiB (3 160 097,0 B
2010 p. mo 145 873,9 B 2017 p., a6o 8,9 %), ane min-
kpeciwia, uo tpetuHa (31,56£0,01%) 3BepHEHBb 10
JIIKYBJIBHUX 3aKJaJiB B YKpaiHi 3AiAICHIOETHCS 4YO-
JIOBiKaM¥ 3 HallBUIIUMU MMOKa3HUKamu B M. KueBi Ta
JHinponeTpoBchbKii obnacti [12], 1o 060yMOBMIIO aK-
TYaJIbHICTb TAKUX TOCTiIKEHb, B TOMY YMCJIi JJ151 3aI10-
OiraHHs 3pOCTAaHHIO CMEPTHOCTI YOJIOBiKiB, OCOOJIUBO
B YMOBaX BOEHHUX [Aili Ta HEOOXiTHOCTI 30€peXeHHS
BiliCbKOBOTO Ta PEMPOAYKTUBHOIO MOTEHIIiaTy.

Hauri gaHi BUSIBUIIA JOCTOBipHE 3HUXEHHS YUC-
Ja 3axBopiBuinx Ha 3HII3 B 2020 pp., B ToMy 4ucIi
Ha 100 TuC. YOOBIYOrO HACEJeHHSI, B MOPiBHSHHI 3
MOMNePeAHIMU 1BOMA POKaMU, 3 MOAAAbIIUM 3POCTaH-
HsIM A0 noka3HukiB 2018-2019 pp. Ta Buiie. I1po Taky
MOXUIMBY AuHamiky mnonepemkaina O. CniBakoBa B
2020 p., BBaXaruu, 110 «3MEHILEHHS YKCiia BUMAaKiB
OHKO3aXBOPIOBAaHb MOSICHIOETHCS HE MOJIMIIEHHSIM
CUTYyallil y KpaiHi, a iCTOTHUM 3MEHILEHHSIM KiJbKOCTi
3BEpHEHb MAllI€EHTIB 10 MEAUYHUX YCTAHOB Yy 3B 3Ky
3 emigemiero Covid-19. B pe3ynabrati MOXJIMBE 3HAUHE
301IbLIIEHHS 3aXBOPIOBAHOCTI Ta CMEPTHOCTI Bill 3710-
SIKICHUX HOBOYTBOpeHb y 2021-2022 pokax» [1], mo i
MiATBEPAXEHO HalIMMU pe3yibTaTtamu moao 3HII3.

Mu nokazanu, mo B 2018-2021 pp. 3axBopio-
BaHicTh Ha 3HII3 sk mo kpaiHi, TaK i B KOXHOMY 3 il
perioHiB J0OCTOBipHO He 3MiHloBajach (p>0,05), ue
minTBepaxye naHi HallioHasibHOTO KaHIEp-peecTpy,
110 piBEHb 3aXBOPIOBAHOCTI HAceJIeHHsI YKpaiHM Ha
3J105IKiCHi HOBOYTBOPEHHS BIPOIOBX NECATWIITTS A0
2020 poky kosnuBaBcs HeictoTHO [13].

Bxe 3 2022 p. BigOyBa€eTbcsl JOCTOBipHE MiABU-
IIEHHS BimHOCHOI KinbKocTi xBopux Ha 3HII3 B 3a-
xig., Hlentp., IliBH-Cxim. perioHax Ta 3HMWXEHHS
IiBa-Cxin., IliBaeH. TMOpiBHSIHO 3 MOMNEPEAHIMU PO-
KaMu, 3a BUHsATKOM Kuesa. — 8,9 npotu 8,6% B 2018 p

(p=0,355). 3axBoproBaHicTh/100 THC. YOJIOBIYOTO Ha-
CEJICHHS MOCTYNMOBO 3HUXYEThCS OCTaHHI 3 POKWH,
0COOIMBO 1€ CTOCYEThCS ABOX CXiIHUX PETiOHIB Ta
ITiBaeHHOTO, ajle He MOXHa BUKJIOYaTU MpobdieMu 3
00JIiIKOM TakuX MALi€HTIB Ta TMOTIpIIEHHSIM POOOTU
MEIUYHOI Ta CTATUCTUYHOI CIY>XKO0U B YMOBaX €mMigeMil
Covid-19, a B 2022 p. — BOEHHOTIO 4acy.

Haii6inbimmii piBeHp 3axBoproBaHocTi Ha 3HII3
B 2018-2021 pp. B KupoBorpaachkkiii obnacti, BUsiBie-
HUI HaMmu, y3romxyerbes 3 nanumu @enopenko 3.11.
ta iH. [7], mwo npotsroMm octaHHix 10 pokiB 1€l periox
€ JIMJEPOM 3a piBHEM 3aXBOPIOBAHOCTI Ha 3JIOSIKICHi
3aXBOPIOBAaHHS B3arajii, a 3a piBHEM CMEPTHOCTI Bif
3J7105IKiCHUX HOBOYTBOPEHb KpiM Iii€i 1me 3amnopizbka
Ta JIHinporneTpoBCchKa 00IaCTi.

BingoMo, 1110 MOKa3HUKM 3aXBOPIOBAHOCTI, CMEPT-
HOCTi Ta iH. 3HAaYHOIO MipOI0 3ajexXaThb Bifl JOCTYII-
HOCTi MEIWYHOI JOMOMOTH, MOBHOTU BUSIBJICHHS
Ta peecTpallil BUNaAKiB OHKO-3axBopioBaHb [2]. ITia-
TBEPAXEHHS TaKUX MPUITYLIIEHb 3HAXOAUMO B OIyOJIi-
KOBaHMX AaHUX, 1o g0 2022 p. B YkpaiHi ¢ikcyBanu
130-140 Tuc. BUMaaKiB paKy y piK, TOMUpPAIU Bill KO-
ro 80 tuc.; B 2022 p. — 93 THc. HOBUX BUITAJKiB 3J10-
SIKiCHMX 3aXBOPIOBaHb, 110 Ha 22,3% MeHIlIe, a TOMep-
Jux B 2 pazu MeHe (40 Tuc.), HiX B MONEPeIHbOMY
poui. Ile, ckopillie 3a Bce, MOSICHIOETbCS TUM, 1O Y
Jep>KaBHUX OPTaHiB MPOCTO HeMa€ MOBHOI iHDopMaliii
PO CUTYAILilO i3 3aXBOPIOBAHICTIO, i B 3B»SI3KY 3 BOEH-
HUMMU JisIMU, OCOBJIMBO B TEBHUX peTioHax, Mali€HTU
He 3aBXIM 3BepTaloThcs n0 daxisuis [13].

Hesaxarouu Ha 1e, yucio xsopux Ha 3HII3 Ha
0071iKy Ha KiHelb KOXHOTro poky B mepiog 2018-2023
Pp. B KpaiHi MOCTYMOBO 3pOCTA€ i JOCTOBIPHO Bilpi3-
HseTbes B 2022-2023 pp. Bia piBHiB 2018 p. (p<0,001),
110 3 OAHOTO OOKY, MOXHa TMOSICHUTU SIK 3POCTaH-
HSIM 3aXBOPIOBAHOCTI i MOCTapiHHSM MOMYJSLi, TaK
i 30UTBILIEHHSM TPUBAJIOCTI XUTTS MAalli€HTIB 3aBASIKA
BUCOKOMY DPiBHIO CY4aCHOI OHKO-YPOJIOTiYHOI IOMO-
MOTH, TIPO 1O CBiTYUTH i 3pOCTaHHS IHAEKCY HAKOTH -
YEeHHS KOHTUHTEeHTY Takux XxBopux 3 2018 p., a 3 iHIIo-
ro, BKa3ye Ha HeOOXiAHICTh BiAMOBIAHUX aAMiHiCcTpa-
TUBHUX (YIPaBIiHCbKUX) pillleHb, B T.4. 3 6oky MO3
Ykpainu, 11010 NOCUJIEHHS MOTYXKHOCTi MEAUYHUX Ta
peabiniTallifHUX CKJIalOBUX LIi€1 JAaHKU AOMOMOTHY YO-
JIOBiKaM.

B Toi1 ke yac, BifHOCHA KiIbKicTh XBopux (%) Ha
3HII3 3 Bnepilie BCTAaHOBJIEHUM JiarHO30M BiTHOCHO
BCiX TUX, SIKi MepedyBaiM Ha O0JIiKY Ha KiHElb KOX-
Horo poky B nepion 2018-2023 pp. B pi3HUX perioHax
VYkpaiHu (Tak camo K i B KpaiHi B LIUIOMY) 3HUXyBa-
Jace 3 2020 p. i Hapaui B mopiBHsSHHI 3 2018-2019 pp.
MoxHa crofiBaTUCh Ha MiABUILEHHS PiBHS mpodi-
JIAKTUYHUX 3aX0/IiB, B TOMY YMCJIi y TIALIiEHTIB 3 (haKTO-
paMu pU3UKY OHKO-TIATOJIOTil MPOCTaTH, Ta 3HUXKEHHS
KiJIbKOCTi HOBUX BUMAJKiB 3aXBOPIOBaHb, J0JATKOBO
CIUPaYUCh HA 3HUXKEHHS 3axBoproBaHocTi Ha 3HII3
B JIeSIKMX perioHax Ta YKpaiHi B uijjomy B 2022 p. B no-
PiBHSIHHI 3 monepenHiMu. Aje, ckopiule, e MOXHa
MOSICHUTU TUMM CaMUMU MpoOieMaMu 300py JaHUX
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Ta CTaTUCTUYHOTO aHali3y B yMoBax BiitHu 3 2022 p.,
0COOJIMBO B OKPEMUX pErioHaXx.

3a OTpUMaHUMU HaMU JaHUMMU, IPOTITOM OCTaH-
HiX 6 pOKiB 3pocTa€ piBeHb Brepiie BusiBieHoi SHI13
Ha OCTaHHIX 11 cTadisx, yacTtime - IV cT., 1110 y3roaxy-
€TbCS 3 JaHMMM iHIIMX aBTOpiB. Tak, oliHKa edek-
TUBHOCTi OHKOJIoriuHoi jornoMmoru B 2020 p. mokasana,
10 KOXEH M’gTuil BUnagox (a B 10 obsacTsax — KoxeH
YETBEPTUIA) 3JI0SIKICHUX HOBOYTBOPEHb OYB 1iarHOCTO-
BaHUIi Ha 4eTBepTill cranii. ¥ XapkiBchbKili 00acTi y
25,8% mnepBUHHMX XBOpMX He Oyjia BCTAHOBJIEHA CTa-
Jlisi pO3BUTKY HeEOTIIa3ii, yepe3 1o He OyJo MOXJIU-
BOCTi MPU3HAYUTHU aaeKkBaTHYy Teparito. [Ilutoma Bara
XBOPUX, SIKi HE MPOXWIU POKY 3 MOMEHTY BUSIBJIEHHS
pPaKoOBO1 MyXJINHU, AJIS Pi3HUX 0bJlacTell KonuBaiacs y
Mmexax 27-30% [1]. OcobnuBoro 15 pobiaema cTae 3
2022 p., KoJau piBeHb 3aHe10aHOCTI BUMTAAKIB paKy ye-
pe3 3BepTaHHS A0 OHKOJIOTIB Ha Mi3HiX CTalisx, 3ape-
€CTpOBaHUX B YKpaiHi Brpoaosx 2022 poky, CKIaaaB
22.4%, wo Ha 1,4% o6inbwe Hix y 2021 poui. 3a Ha-
MU pesyaptatamu, BusiBieHHss 3HII3 Ha IV cranii
3pociio Big 23% B 2018 p. no 31% B 2023 p., HalBUILIi
MOKAa3HUKU B 00JacTsAX O0MOBUX Hiii — XapKiBChKil
i JlyraHchkilt, a Takoxx Ha 3axoni YkpaiHu — 3akap-
matchbKilt i TepHomiabebKilt (>43%). Lle y3romkyeTbes
3 faHuMHM aHajizy Ocaguoro O. MOKa3HMKIB 3arajbHOL
OHKO-MATOJIOTIi I[0I0 HAWBUIIKMX PiBHiB 3aHEA0AHOCTI
(32,4—34,8%) B XapkiBCbKiii 00J1aCTi SIK 30Hi aKTUB-
HUX BOEHHUX Jill, a TaKOX 3akaprnarchbKiii Ta YepHi-
BelbKiii obsacTsx [13].

IIpoGaema cBOEYACHOIO BUSIBJIEHHSI 3JI0SIKICHUX
HOBOYTBOPEHb OCTaHHi POKMU B (pOKYCi yBaru cmeliia-
JIiCTiB — SIK OHKOJIOTiB, TaK i OpraHi3aTopiB OXOpPOHU
3nopoB»si. Ha nymxky MenBenoBcbkoi H.B., ix mizHs
JiaTHOCTHKA B Halll YaCc 3HAaYHOIO MipOl0 3yMOBJIEHA
MOPYUIEHHSIM CUCTeMHU Oe30I1aTHUX NPodOTIsIiB Ha-
CEJIEHHSI, CUCTEMMU 3araJibHOI AUCTIaHCcepu3allii, HU3b-
KO0 €(PEKTUBHICTIO cuCTeMU MPOdiTaKTUUHUX 3aX0-
NiB, HEIOCKOHAJIICTIO OCBiTHiX Mporpam, BiICYTHIiCTIO
BiamoBimHoOI couianbHoI pekyiamu [3].

Lli BUCHOBKM MiATBEPAXKYIOTHCS HAIUMU TAHUMUA
1100 MOCTYIOBOIO 3HMXEHHSI BiIHOCHOI KiJIbKOC-
Ti xBopux 3 BusBneHumu 3HII3 3aBasiku npodoris-
naM B 2,5-3,0 pa3u MpOTSITOM OCTaHHIX 6 POKiB, a B
IliBgeHHux perioHax — Maiixe B 6 pasiB. B Kuesi 1e
3HUXeHHS B 1,5 pasu Big 2018 p., Toai K 3a aHami-
3oM Kpauenko B.B., paHime cnoctepirajoch mifa-
BUILEHHS BiJICOTKY BUSIBJIEHHS BUIIAJKiB MEPBUHHOI
OHKOTMATOJIOTil HUISIXOM aKTUBHUX MPO@iTaKTUYHUX
OIJISIAiB HACEEHHS i3 BUKOPUCTAHHSIM CKPUHiIHTOBUX
ob6crexenn Bim40,5% y 2006 p. no 58,8% y 2016 p. [2].

Ha 17i nux npo6i1eM BUKJIMKAE ONTUMI3M TOCTO-
BipHe 3HMXEHHS B KpaiHi piBHiB cMepTHOCTI Big 3HI13
Ha 100 tuc. yonosiuoro HaceneHHs B 2021-2022 pp.,
1[0 € MO3UTUBHOIO TEHJEHIII€I0, SIKa CBIAYUTH MPO Mif-
BUILEHHSI TPUBAJIOCTI XUTTS TaKUX MAlLi€HTIB K Ha-
CJIiIKY TOKpalleHHsI CTaHy MEAMYHOI OHKOJIOTiYHOi
JIOTIOMOTU ypPOJIOTiYHMUM XBopuM. Lle y3romxyeTbcs 3
MaHUMU iHIOWX aBTOPIiB MPO 3HUXEHHS CMEpPTHOCTI

BiJl OHKO-3aXBOPIOBaHb B YKpaiHi Ha 1—2% Ha pik [13]
3aBISIKU €(hEeKTUBHUM CYYaCHUM JIiKaM Ta BIOCKOHAa-
JICHHSIM 3ac00iB JikyBaHHS. Ha 11e BKa3ye i 3HUXKEeHHS
BigHOCHOI KijbKocTi momepaux 3 3HII3 o 1 poky 3
yacy BCTAHOBJIEHHS [iarHO3y i3 4yMClIa BIeplIe B3s-
TUX Ha 00J1iK y TToTnepeIHbOMY POlli. 3BEpTAE yBary, 110
SIKIIO B LIJIOMY B YKpaiHi CMEPTHICTh HAaCcEJEeHHS 3a-
JIMIIAETHCS HAa BUCOKOMY, SIK JJISI €BPOIENCHKOI Kpa-
inu, piBui [14], i KoxeH 4-i1 oHKo-xBopuii (25,1%) 3
Briepie BusBieHux y 2021 p. He MPOXUB i pOKY 3 MO-
MEHTY BCTaHOBJIeHHS nmiarHo3y [13], To moka3HUK ajist
mamientis 3 3HII3 B uboMy poti ckianas 13,2% i He
BiIpi3HsBCA Bin Tphox nmonepeaHix (p=0,05), a B 2022-
2023 pp. IOCTOBIpHO 3HU3MUBCSA 10, BinmosigHo, 10,6%
ta 11,3% (p<0,001).

OtpumaHi JaHi HEOOXiAHI M yOOCKOHAJIEHHS
CUCTEMU CBOEYACHOTO BUSIBJIEHHS, €(EKTUBHOTO Ji-
KyBaHHS Ta peabutiTallii Mali€HTiB 3 OHKOJOTIYHOIO
MaToJIOTI€l0, KA BIJIMBAE€ HA iHIII OpraHu, B TOMY
YUCJi CeYOoCTaTeBy CUCTEMY — L€ KOMIIPECis HUPOK,
OOCTPYKIIisd CeYOBUBIAHUX LIISAXiB, iHQiAbTpalliss HU-
POK MyXJWHHUMU KJIITUHAMU Ta iH., a TAKOX 4yepe3
MpSAMY Ail0 MPOTUITYXJIMHHUX JiKapChbKUX 3aCO0iB (Ty-
OyJ10-iHTepCTULIAJIbHI ypaXXeHHSI HUPOK XiMmioTepa-
MEBTUUYHUMMU 3ac00aMu) a00 OrocepeKOBaHOO (CUH-
JIPOM JIi3UCy MyXJUH, TPOMOOTUYHA MiKpOaHTionaTis)
3 FOCTPUM Ta XPOHIYHUM IMOLIKOIXKEHHSIM HUPOK [15].

ITpoBeneHuit aHami3 Mae BaxJUBE MEAWYHE Ta
COLliaTbHO-€KOHOMIYHE 3HAYE€HHSI Ta € BaXXJIUBUM
MiATPYHTSIM TMONAJBINOI CHiBOpali 3 MiXHapOAHU-
MU KOJIETaMU K MPOJOBXEHHS BXE 3aM0YaTKOBAaHOI
HaMM y4acTi B JaHOMY HaIpsIMKY, 110 J03BOJMUIO 86%
€BpOIENChKUX KpaiH cxBaautu PekomeHpnailii €Bpo-
neiicbkoi Acouianii yposoriB — EAU [16-17], a Ta-
KOX Hajasi, Ha TJi MepexpecTHUX AOCHiIXeHb 3 pe-
TPOCHEKTUBHUM ayJUTOM B 0araToleHTPOBUX MiXHa-
POIHUX YMOBaX, He MPOIMOHYBATH Mepe] ONepaliero y
nawieHTiB 3 PI13 anaporeHHy AenpuBalliiiHy Tepariio
(AIT), sika Ma€e OHKOJIOTiYHI HEOJIiKHU 3 CepHO3HUMU
nob6iyHiMU edeKTaMU Ta i He € KITIHIYHO Ta €KOHOMIiY-
Ho edekTuBHOIO [18-19].

BaxyiuBuUM HampsMKOM AOCHiAXeHb (axiBiliB
HAIlIOTO iHCTUTYTY € MiATBEPAXEHHS Ta PO3BUTOK
Teopii iCHyBaHHSI «XiHOYOi MPOCTaTW» — Mapaype-
TpanbHux 3an03 (I[13) sk aHanora mpocTatu y 4oJjo-
BikiB. CBO€EYACHO He AiarHOCTOBaHWI Ta He MpPOJi-
KOBaHUI 3anajibHUI Mmpoliec 3 00Ky XXiHOYOi Mepes-
MiXypoBOi 3aJI03U € pU3UKOM (HOPMYBaHHS HE TiIbKU
THiliHUX abcueciB, Ta (OpMyBaHHSI NUBEPTUKYJiB
ypeTpu, aje W 3JI0SKiCHUX HOBOYTBOPEHb Ha (oHi
TPUBAJIOTO 3aMaJIbHOTO MPOILIECY; BIPOBAMXEHI HAMU
METOAUKU BUSBIEeHHS [13 Ta Lux 3arpo3 MaoTb Mpo-
(dinakTnuHe Ta JiKyBajgbHe 3HaYeHHS [20].

3 uepBHs 2024 poky, y criBOpalli 3 €BponeicbKu-
MM MapTHepaMu HayKoBLSIMU [HCTUTYTY crijibHO 3 1Y
«eHntp rpomancekoro 3aopos’ss MO3 YkpaiHu» Ta
HAKIT «HauioHanbHU iHCTUTYT paky», pO3MoO4YaTo po-
00Ty HaJ KOJEKTUBHUM MpoekToM «CHisbHI il I10A0
BIIPOBAJKEHHSI HOBOI CXeMU CKPMUHiHTYy paky B €C»
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(EUCanScreen), gkuii cniBdpiHaHCOBaHUI €Bpomneri-
cbkuM Corozom — PK Ipoekty Ne5776 [21].

MeTolo y4yacTi € BIpOBaIKEeHHS HELOAaBHO pe-
KOMEHJOBAaHUX TMPOrpaM CKPHUHIHTY paky, 30Kpema,
PII3 - mBuake, anekBaTHE SIKiCHE AiarHOCTUYHE CITO-
CTEepEeXEHHS Ta aJeKBaTHE JIiKyBaHHS JIIOJEN 3 Mo3u-
TUBHUM pe3yJbTaTOM CKpUHiHTY [22-24]. [lnsa mocsir-
HeHHs uiteit PRAISE-U cTBopeHo MiXaucuuIiiHap-
HUI KOHCOPIIiyM, 110 CKJIaAA€THCS 3 TPOBITHUX €BPO-
MEeMChbKUX KIiHILMCTIB i JOCHiIHUKIB paKy MpoCTaTu,
B IKOMY OepyThb yyacTh i Hauli axiBli 3 MpeacTanie-
HUM JOCBiIOM poOOTH s 3a0€3MeYEeHHS PO3MOBCIO-
JOKEHHS TaHWX JJ1 3HUXKEHHS PiBHS 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI Bifi paky mpoctatu B €Bpormi. Pobouy
rpyny HaykoBUiB Big Y «IHCTUTYT yposiorii iMmeHi
akagemika O.®D. Bozianoa HAMH Ykpainn» ouoioe
3aCTyMHUK AUPEKTOpa 3 HAYKOBOi pOOOTU, I.MEN.H.,
npopecop O.lynsak, skuit € uyneHom IMAGINE
(IMpact Assessment of Guidelines Implementation
and Education) Collaborative group Bin Ykpainu.

Po6ounit mian EUCanScreen 06a3yeTbcsl Ha pe-
3yJbTaTax MomnepeaHix i moroyHux 3axoniB €C y cdepi
CKPUHIHTY Ta BKJIIOYA€ OJUHAAUATH TICHO MOB’SI3aHUX
poboyux MmakeTiB. Y MPOEKTI MpeacTasieHi 29 kpaiH-
MapTHEPiB, 30Kpema 25 mepxkaB-uieHiB €C, a Takox
Vkpaina, Moagosa, Hopserist Ta IcnaHmisi; B fioro pea-
Ji3auii 6epyTh yuacTh Iie 28 KOMIIETEHTHUX OpraHiB, 61
adinifioBaHuii mapTHep Ta 7 acouiiloBaHUX MapTHEPIB;
tpuBanictb EUCanScreen craHoBUTAME 48 MicCS1IiB.

VY3rogxeHHsT MPOTOKOJIB i peKOMEHJAllil 11100
JIIaTHOCTUKMU Ta JIIKyBaHHS MiX YKpaiHOIO Ta iHIIUMU
nepxaBaMu-wieHaMu €C 3abe3neyuTb OOMiH 3Ha-
HHSIMU Ta JOCBiIOM [ 3HMXXEHHS 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI Bill paKy MpPOCTAaTU, a TAKOX HUPOK i
CEeYOBOro Mixypa Ha MiCLIeBOMY, peTrioHaJlbHOMY, Ha-
L[IOHAJIBHOMY PiBHSIX, 110 MaTUM€ 3HAYHUI BILUIMB Ha
pillIeHHSI MEOWYHUX, HAyKOBUX Ta COLIaJIbHO-€KO-
HOMIiYHMX MpoOJeM KpaiHU B rajy3i OHKOYpOJIOrii Ha
€BPONEUCHKOMY PiBHi. YKpalHa € YaCTUHOIO MPOEKTY
JA GHI — iHTerpauii HalioHaTbHUX CTPATETiil 3 Bij-
MOBiAHICTIO HaliKpaum npaktukaM €C i cBiTy, TOMY
MPOJOBXEHHSI Halloi poOOTU B LbOMY HampsIMKy 3
BIOCKOHAJIEHHSIM XipypriYHUX i TepaneBTUYHUX Mif-
XOJiB 10 TiKyBaHHs [25-27] Ma€e He TiTbKM HalliOHATb-
He, ajie il CBiTOBE 3HAYEHHS.

BucnoBku. IlokasHuku 3axBoproBaHocti/100
TUC., YACTKU BIIepIlie B3SITUX HA OOJTiK, PiBHS BUSIBIISE-
MOCTi Ha paHHix ctanisgx 3HII3 (B Tomy yucii Ha po-
GUTAKTUYHUX OIJIsIAax), a TaKOX CMEPTHOCTI IMOCTY-
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Ouexcandp Illyaak: XniviyHUT aHai3, TiKyBaHHS
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Abstract. Urinary tract infections (UTIs) caused by Acinetobacter baumannii have become
an important public health concern due to the pathogen’s multidrug-resistant (MDR) nature.
Its increasing prevalence in clinical and environmental settings underscores the need to
better understand resistance mechanisms, epidemiology, and therapeutic challenges.
Objectives. To systematically review studies published between 2020 and 2025 that
investigated the prevalence, antimicrobial resistance patterns, genomic characteristics,
and therapeutic strategies for A. baumannii-associated UTIs, with the aim of identifying
regional and global trends, resistance determinants, and emerging interventions.

FEligibility criteria. Studies were included if they focused on A. baumannii isolated from
UTI cases and reported antimicrobial resistance profiles, genomic analyses, or therapeutic
aspects. Only peer-reviewed articles published between January 2020 and May 2025 were
considered.

Sources of evidence. Data were retrieved from PubMed, Scopus, and Web of Science using
predefined keywords (e.g., “Acinetobacter baumannii,” “urinary tract infection”).
Methods. A standardized data extraction template was used to collect information on study
design, geographic location (Iraq [Baghdad, Diyala, Duhok], China, South Korea, and
South-FEast Nigeria), resistance patterns, molecular findings, and potential therapeutic
strategies. Study selection and review processes followed PRISMA 2020 guidelines.
Results. The review demonstrates a high prevalence of multidrug-resistant A. baumannii
in UTIs across diverse regions. Genomic data revealed multiple resistance determinants,
while therapeutic options remain limited, with few promising alternatives under evaluation.
Limitations. The number of eligible studies was relatively small, and regional representation
was uneven, limiting generalizability.

Conclusions. Multidrug-resistant A. baumannii represents a growing challenge in the
management of UTIs. Enhanced surveillance, genomic monitoring, and the development
of innovative therapies are urgently needed. Multinational collaboration is essential to
mitigate the global burden of A. baumannii infections.

Systematic review registration: PROSPERO, CRD420251041315.

Keywords: urinary tract infection,  multidrug-resistant, Acinetobacter baumannii,
systematic review.
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3aitna6é Canexk Anil-2, Pas Ezat Mapyd?, Iccam Ixxymaa Haccep?

CucremMaTuuHmii oryis iHeKiliii ce4oBoi cucTeMu, cipuaMHeHuX Acinetobacter
baumannii: naTepHn pe3UCTEHTHOCTI Ta KiHiyHi Hacaiaku (2020—-2025)

IMiHicTepcTBO 0XOpOHU 310p0B’s, JlupeKkTopar oxopoHu 310poB’a Anb-Kapx, barnan, Ipax
2CepenHilt TexHiuHMi yHiBepcuTeT, Kosemx 300poB’a Ta MeAMYHUX TexHOJorii, barnan, Ipak
y bl bl b

Pestome. Inugeruii cevosoi cucmemu (ICC), cnpuuuneni Acinetobacter baumannii, € cepiio3Horn npooaemoro epo-
Madcbko2o 300p08 ’a uepe3 MyAbmupe3ucmeHmHicMb Yb02o 30YOHUKA. 3pOCMAHHA 11020 NOWUPEHOCMI Y KATHIYHUX YMOBAX
ma 006Kinni nidkpecaroe HeobXiOHIiCMb 2AUbUL020 PO3YMIHHA MEXAHI3MIE pe3ucmeHmHocmi, enidemionoeii ma mepanes-

MUYHUX BUKAUKIB.

Mema. Cucmemamuuno npoananizyeamu odocaiodxcenns, onyonikosarni y 2020—2025 pp., wio eusuaiu nowiupe-
Hicmb, npogini aHMumikpoOHOi pe3ucmeHmHoOCmi, eeHOMHI Xapakmepucmuku ma mepanesmuyni cmpameeii ICC, 3y-
Moenenux A. baumannii, 3 Memoro u3Ha4eHHs peciOHANbHUX | 2100aAbHUX MeHOeHYill, OemepMiHanm pe3ucmeHmHOCMi

ma HOBIMHIX nioxo0ié 00 NiKYEaHHS.

Kpumepii exatouenns. Y docaidxucenns exarouaru pobomu, npucesaueri A. baumannii, eudireHomy 6i0 Xeopux Ha
ICC, aki micmuau 0ani npo aHmMumiKpoOHy pe3ucmeHmHiCMb, 2eHOMHI AHANI3U YU mepanesmuyHti acnekmu. Poseasdanu
Auue peyen3o8ari nyorikauii, onyonikoeani 3 ciuna 2020 no mpasensv 2025 p.

Iicepena danux. Ingpopmauiro ompumyeanu 3 PubMed, Scopus ma Web of Science i3 euxopucmanuam 3azoane-

2i0b 8U3HaueHux Karouosux crie (“Acinetobacter baumanni

LB A (8

L)

urinary tract infection”).

Memoodu. Bukopucmosysanu cmanoapmu3oeamny opmy oas 300py 0anux w000 ou3aiiny 0ocaioxiceHs, eeoepa-
iunoi noxanizauyii (Ipax [baedad, Mdissa, dyxox], Kumaii, ITicoenna Kopes, Iliedenno-Cxiona Hieepis), namepnis
Pe3UCMEeHMHOCMI, MOAEKYASAPHUX 3HAXIO0K Ma MONCAUBUX mepaneemuyHux cmpameeiil. Bidbip i ananiz nybaikauiii 30ii-

cHI08aAU 8i0n08i0HO do KepieHuymea PRISMA 2020.

Pezyavmamu. Oenso 3aceiduué eucokuil piseHb nowupeHocmi myavmupesucmenmuozo A. baumannii y xeopux
Ha ICC 6 piznux pecionax. lenomui 0ani 6uA6UAU YUCAEHHI OemMepMIHAHMU pe3UcmeHmHocmi, moodi 5K mepanesmutHi
MONCAUBOCMI 3ANUULAIOMBCS OOMENCEHUMU, | Aulle OKpeMi HO8I nioxoou nepedysaromo Ha cmaodii OUIHKU.

Obmexncenns. Kinvkicms 6i0nogionux docaiodxcenb 6yaa 6i0HOCHO HE8eAUKOI0, a pe2ioHANbHe NPeOCMAGHULMBO

HEPIBHOMIDHUM, W0 3HUICYE Y3A2aNbHIO8AHICIb GUCHOBKIG.

Bucnosxu. Myasmupesucmenmnuii A. baumannii dedani wacmiwe yckaaouioe nepebie ICC, wo eumaeae eno-
b6anvHOi cnienpaui ma nowlyKy Hosux mepanesmuynux piuiens. Egpexmuena npomudis ingexyiam, cnpuuunenum A.
baumannii, moxcauea auuie 3a yMosu NOCUAEH020 enioHaeaa0y ma MidcHapooHoi KoopOuHauii.

Peecmpauyin cucmemamuunoeo oeasdy: PROSPERO, CRD420251041315.

KmouoBi ciioBa: ingexuii cevosux wiasxis, myavmupesucmenmuicme, Acinetobacter baumannii, cucmemamuy-

Huil 02n40.

Introduction. Urinary tract infections (UTIs), one
of the most common infectious disorders, affect around
150 million people worldwide [1]. They represent a ma-
jor public health problem, particularly among women,
the elderly, and immunocompromised individuals.
UTIs can cause delirium, leading to cognitive dysfunc-
tion, agitation, and memory loss due to disruptions in
the frontal cortex and hippocampus [2, 3]. Pyelone-
phritis involves the upper urinary tract, while cystitis
and urethritis affect the lower tract [4]. Pregnancy-re-
lated UTIs affect 2—10% of women globally [5]. Un-
treated bacteriuria can result in premature delivery and
neonatal morbidity [6]. Physiological alterations during

Zainab Sadeq Ali:
edc4011@mtu.edu.iq

pregnancy, including glycosuria and urethral dilatation,
promote bacterial growth and infection [7].

Typical UTI symptoms include dysuria, frequent
urination, lower abdominal pain, and foul-smelling
urine. When bacteria reach the kidneys, fever, nausea,
and systemic involvement may occur [5]. Uropatho-
gens employ pili, adhesins, capsular polysaccharides,
and biofilm formation to establish infection and evade
host defenses [8, 9]. Because clinical symptoms are of-
ten nonspecific, laboratory testing is essential for accu-
rate diagnosis [10]. Escherichia coli is the most common
uropathogen, but antimicrobial resistance (AMR) com-
plicates therapy and increases mortality [11, 12]. Multi-
drug-resistant (MDR) pathogens such as Acinetobacter
baumannii are increasingly associated with both com-
munity- and hospital-acquired UTIs [13]. This is par-
ticularly concerning in healthcare settings, where cath-
eter-associated UTIs facilitate the entry of MDR bacte-
ria [14—16]. In developing countries, limited access to
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drugs and healthcare infrastructure amplifies the impact
[11]. Due to these challenges, herbal medicines are being
explored as potential antibacterial adjuvants [17].

A. baumannii is a leading MDR pathogen in UTI
management. Initially isolated in calcium acetate-en-
riched minimal media [18], it is now recognized as a
prominent nosocomial pathogen, especially in intensive
care units (ICUs) [23]. It is highly versatile, capable of
colonizing soil, water, animals, and humans [19]. Rising
antibiotic resistance has made A. baumannii a “red alert”
pathogen since the early 2000s [20—22]. Its resistance to
most commercial antibiotics makes it a major threat to
infection management, particularly in ICUs [23]. MDR,
extensively drug-resistant (XDR), and pandrug-resistant
(PDR) strains resist multiple antibiotics. The structure
of the outer membrane limits porin-mediated penetra-
tion, contributing to resistance [24]. Genomic resistance
islands harbor over 45 resistance-related genes, en-
abling rapid acquisition of new resistance determinants
[25, 26]. Enzymes encoded by resistance genes, such as
methyltransferases, increase aminoglycoside resistance,
further limiting therapeutic options [27, 28].

The A. baumannii complex includes A. calcoaceti-
cus and Acinetobacter genomic species 13TU, compli-
cating identification but remaining clinically important
[29]. Its oxidase-negative reaction distinguishes it from
other Moraxellaceae [30]. Biofilm formation shields
bacteria from antimicrobials and harsh environments
[31]. Biofilms formed via poly-(1,6)-N-acetylglucos-
amine enhance adhesion and resistance [32]. Biofilm
development proceeds through bacterial attachment,
monolayer formation, extracellular matrix production,
and detachment, facilitating infection spread [33, 34].
Contamination of medical devices by biofilms enables
survival and resistance to most antibiotics [35].

New therapeutic approaches are being developed to
address biofilm-associated infections. Polyphenol-based
therapies appear to disrupt quorum sensing and mem-
brane integrity, reducing biofilm formation and enhanc-
ing antibiotic effectiveness [36, 37]. The polysaccharide
capsule of A. baumannii further promotes immune eva-
sion and antimicrobial resistance [38]. Its densely packed
oligosaccharide subunits confer environmental resilience,
reduce immunological recognition, and resist disinfec-
tants [39, 40]. Survival on hospital surfaces such as bed
rails and medical equipment enhances its spread [41, 42].

The global rise in MDR A. baumannii infections
is driven by its ability to acquire and disseminate anti-
biotic resistance genes (ARGs) [43]. These infections
are associated with high morbidity and mortality [44].
Resistance to last-line antibiotics such as imipenem and
meropenem makes alternative therapies urgently neces-
sary [45, 46]. However, last-resort agents such as poly-
myxin B and fosfomycin are limited by nephrotoxicity
and neurotoxicity [47, 48].

A systematic review approach enables a compre-
hensive evaluation of current knowledge, identifying key
themes and novel advances in UTI management. Given
the capacity of MDR A. baumannii to evade existing an-

tibiotics, new therapeutic strategies are essential. Future

directions include genomic surveillance to monitor resis-

tance, anti-biofilm interventions to improve outcomes,
and the exploration of metal-based antimicrobials, phage
therapy, and immunotherapeutics.

Methods. Protocol and registration. This system-
atic review was conducted in accordance with PRISMA
guidelines. The protocol was registered in PROSPERO
(CRD420251041315, 2025) and was designed to com-
prehensively assess Acinetobacter baumannii in urinary
tract infections, with a particular focus on antimicrobial
resistance, genomic characteristics, and therapeutic ap-
proaches.

Eligibility Criteria. The inclusion criteria for this
review were as follows:

e Study Type: Peer-reviewed original research
articles investigating A. baumannii in UTTIs.

e Population: Studies that included patients with
UTIs.

e  Publication Period: Studies published between
January 2020 and January 2025.

e  Language: Articles published in English

e Focus Areas: Research focusing on antimicrobial
resistance.

e Rationale: The eligibility criteria were designed
to capture recent advancements and trends in the
epidemiology and management of A. baumannii
UTIs. The focus on the last five years aligns with
the goal of understanding contemporary challenges
and therapeutic innovations.

Information sources. The information for this sys-
tematic review includes:

e Search: Database PubMed, google scholar, science
direct, MDPI Microorganisms, BMC, Scopus,
Web of Science.

e Search terms “A. baumannii” AND “urinary
tract infection” AND (“multidrug resistance”
OR “MDR”) “A. baumannii” AND “UTI”
Acinetobacter” AND “UTI” AND (“antimicrobial
susceptibility” OR “resistance patterns”).

e Filters applied (January 2020 to January 2025),
English language, Peer-reviewed articles.

Selection of sources of evidence.
e Initial screening:
— All identified articles from the search were
reviewed independently by researchers.
— Studies were included if they investigated MDR
A. baumannii and UTIs within the scope of the
inclusion criteria, including the years 2020-2025.
o  Eligibility assessment:
Full text examined MDR A. baumannii in UTIs.
Relevance to resistance mechanisms, clinical
consequences, environmental diffusion, or ther-
apeutic techniques. Studies in Iraq (Baghdad,
Diyala, Duhok), Southeast Spain, China, South
Korea, and South-East Nigeria. English articles
from 2020-2025.
Studies missing sufficient data on A. baumannii
or outside the scope of UTIs were excluded.
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o Data management: Duplicates were removed.
o Final selection: 11 studies.

Data extraction was done methodically. Each
study’s pertinent data was gathered using a standardized
extraction form, which included:

e  Features of the study: publication year, study site,
and study design

e  Microbiological information: techniques for
identifying A. baumannii, such as molecular,
biochemical, or culture-based approaches.

o Patterns of antibiotic susceptibility: A. baumannii
resistance patterns to widely used antibiotics.

e Howwelldoantibiotics or other therapy approaches
work to treat UTIs linked to A. baumannii.

Quality assessment. A formal risk of bias assess-
ment was not performed because the included stud-
ies were highly heterogeneous in design (ranging from
molecular laboratory investigations to clinical observa-
tional studies). Instead, methodological aspects such as
study design, sample size, laboratory techniques, and
completeness of reporting were narratively considered
when interpreting findings.

Data_items. Data extraction followed PRISMA
standards and included study information (country,
year, design, and population). Studies were identified,

screened, and selected from Iraq (Baghdad, Diyala,
Duhok), Southeast Spain, China, South Korea, and
South-East Nigeria.

Synthesis of results. Data were synthesized nar-
ratively because of the heterogeneity in study designs,
populations, and reported outcomes. Findings were
grouped by study location, resistance patterns, ge-
nomic characteristics, and therapeutic approaches.
Where possible, similarities and differences across re-
gions (Iraq, Southeast Spain, China, South Korea, and
South-East Nigeria) were highlighted to identify trends
in antimicrobial resistance and potential interventions.

Results. Study selection. The database search
yielded 645 records. After removing 145 duplicates and
20 records for ineligible or other reasons, 480 records
remained for screening. Of these, 390 were excluded
based on title and abstract. A total of 90 full-text articles
were as-sessed for eligibility; 79 reports were excluded.
Following full-text review, 32 ar-ticles were excluded
for reason 1, 24 for reason 2, 13 for reason 3, and 10
for reason 4. Ultimately, 11 studies met the inclusion
criteria and were included in the systematic review. The
PRISMA flow diagram (Fig. 1) summarizes the study
selection process.

Identification of studies via databases and registers

Records removed before
screening:

Duplicate records
removed (n =145)
Records marked as
ineligible (n =20)
Records screened (n =480)

A 4

A 4

Records excluded**
(n=390)

Y

|

Reports excluded: 79
Reason 1 (n =32)
Reason 2 (n =24)
Reason 3 (n =13)

A 4

Reason 4 (n =10)

)
= Records identified from*:
° Pubmed n=160
= MDPI n=70
= BMC n=55
= Scopus n= 140
5 Web science n=100
= Google scholar n= 120
Databases (n =645)
—
_ < A 4
Records scened
(n=480)
o0
&=
=
-] A 4
£
3} Reports sought for
R .
retrieval
(n=90)
A 4
)
= Studies included in
D .
= review (n =11)
% Reports of included
E studies (n =11)
——

Fig. 1. PRISMA flow diagram of studies on Acinetobacter baumannii-induced UTI.

Characteristics of included studies. The 11 included
studies were published between 2020 and 2025 and were
conducted in Iraq (Baghdad, Diyala, Duhok), South-
east Spain, China, South Korea, and South-East Ni-
geria. Study designs included laboratory-based inves-

tigations, molecular epidemiology studies, and clinical
observational reports. Sample sizes ranged from single
clinical isolates to over 200 patient-derived samples.
Table 1 presents the characteristics and major findings
of each study.
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Risk of bias within studies. A formal risk of bias as-
sessment was not conducted because of the heteroge-
neity of study designs, which ranged from molecular
laboratory investigations to small-scale clinical studies.
Instead, methodological aspects such as sample size,
study design, microbiological methodology, and com-
pleteness of reporting were considered narratively when
interpreting findings.

Results of individual studies. The findings from the
11 included studies provide important insights into the
role of Acinetobacter baumannii in UTIs. Alrifai et al.
[49] reported a high prevalence of multidrug-resistant
(MDR) A. baumannii in UTTI patients, with resistance
rates exceeding 70% for carbapenems and significant re-
sistance also observed to fluoroquinolones and amino-
glycosides, highlighting the urgent need for effective in-
fection control. Dong et al. [50] demonstrated synergis-
tic activity of ebselen combined with silver ions in both
in vitro and in vivo models, where the combination in-
hibited biofilm formation and reduced bacterial colonies
by 90% compared to 40% with ebselen alone, suggesting
potential therapeutic value. AlYais and Al-Shammary
[51] identified A. baumannii in both human UTI cases
and local dairy samples, raising the possibility of zoo-
notic transmission, with resistance to $-lactams found in
more than 80% of isolates and no significant difference
between human and dairy strains. Kim et al. [52] identi-
fied resistance genes for carbapenems, tetracyclines, and
aminoglycosides through whole-genome sequencing of
an A. baumannii isolate, while phenotypic analysis re-
vealed strong biofilm formation associated with chronic
UTTIs and increased resistance. Raheem Hassooni et al.
[53] confirmed A. baumannii in 45% of UTI cases using
PCR, with 75% of isolates resistant to carbapenems and
high resistance also reported to B-lactams. Ahmed et al.
[54] found that biofilm-forming A. baumannii strains in
UTI patients were associated with elevated IL-6 levels,
and some pharmaceutical compounds were able to re-
duce biofilm formation, indicating potential adjunctive
therapies. Nagqid et al. [55] identified A. baumannii as a
significant uropathogen with high resistance to cepha-
losporins and aminoglycosides but sensitivity to tige-
cycline, while resistance to ceftriaxone exceeded 50%.
Hussain et al. [56] reported extremely high levels of
resistance in Iraqi isolates, with carbapenem resistance
above 70% and high resistance to aminoglycosides,
fluoroquinolones, and cephalosporins; polymyxins re-
mained effective, emphasizing their role as last-resort
antibiotics. Echendu et al. [57] observed MDR A. bau-
mannii in urine samples from pregnant women, with
60% of isolates resistant to amoxicillin and 50% resistant
to gentamicin, raising concerns for maternal and neo-
natal health. Salman et al. [S8] reported high levels of
MDR A. baumannii in children with UTIs, with 68% of
isolates resistant to ciprofloxacin and gentamicin and a
significant association between MDR infection and pro-
longed hospitalization. Finally, Tamadonfar et al. [59]
investigated bacterial adhesins and found that fibrinogen
binding increased biofilm formation by 75% in catheter-

associated isolates, suggesting a critical role of adhes-
ins in resistance and persistence in catheter-associated
UTls.

Discussion. Summary of evidence. This systematic
review synthesized data on the prevalence, resistance
mechanisms, and clinical and molecular characteris-
tics of Acinetobacter baumannii in UTIs. The findings
highlight A. baumannii as a major uropathogen in both
hospital and community settings, with particularly high
prevalence in regions such as Iraq (Baghdad, Diyala,
Duhok), South-East Nigeria, China, and South Korea.
Across studies, MDR and XDR strains were consis-
tently reported, underscoring the growing public health
threat of this pathogen [49—59].

Comparison with existing knowledge. The reviewed
studies are in line with global evidence showing that
A. baumannii is highly resistant to carbapenems, ami-
noglycosides, fluoroquinolones, and B-lactams, while
retaining susceptibility mainly to polymyxins and ti-
gecycline. Similar to other reports, biofilm formation
emerged as a critical factor in persistence and resis-
tance, complicating eradication in catheter-associated
infections. Genomic findings confirmed the presence
of multiple resistance determinants, consistent with
previous literature identifying A. baumannii as a “red
alert” pathogen for healthcare systems. Importantly,
several studies in this review extended knowledge by
examining host—pathogen interactions, such as 1L-6
responses [54], and by exploring novel therapeutic ap-
proaches, including ebselen combined with silver ions
[50], which demonstrated strong synergistic antimicro-
bial and antibiofilm effects.

Strengths and limitations. This review is among
the few to systematically compile recent evidence
(2020—2025) on A. baumannii in UTIs, providing both
clinical and molecular perspectives. The inclusion of
studies from diverse regions adds value by highlighting
geographic differences in resistance profiles. However,
limitations must be acknowledged. Many studies had
relatively small sample sizes, restricting generalizabil-
ity. Several investigations focused on narrow labora-
tory outcomes rather than patient-level data, limiting
clinical applicability. Geographic bias was also evident:
most data originated from Iraq, with fewer studies from
other regions, potentially underrepresenting global epi-
demiology. Finally, no formal risk of bias tool was ap-
plied due to heterogeneity in study designs, although
methodological aspects such as study size, laboratory
quality, and reporting were considered narratively.

Implications for clinical practice and policy. The
findings have important implications for infection
control and clinical management. High levels of car-
bapenem resistance (>70% in several studies [49, 56])
highlight the urgent need to preserve last-line antibiot-
ics such as polymyxins through strict stewardship. The
identification of MDR A. baumannii in vulnerable pop-
ulations, including pregnant women [57] and children
[58], underscores the need for targeted preventive strat-
egies in high-risk groups. Surveillance systems should
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be strengthened to monitor emerging resistance trends,
particularly in regions where A. baumannii is endemic.
At the policy level, ministries of health and interna-
tional agencies must invest in antimicrobial steward-
ship programs, genomic monitoring, and development
of therapeutic alternatives.

Future research directions. Further research is
needed to expand geographic coverage and include
larger, multicenter cohorts to better capture the epide-
miology of A. baumannii UTIs. Clinical trials are es-
sential to evaluate the safety and efficacy of novel or
adjunctive therapies, such as ebselen—silver combina-
tions [50], tigecycline, and anti-biofilm agents. More
work is also required to clarify the role of host immune
responses, such as IL-6 elevation in biofilm-forming
infections [54], and to assess the clinical significance of
adhesins in catheter-associated UTIs [59]. Integration
of genomic data with clinical surveillance will be key to
developing precision-targeted therapies and to slowing
the spread of MDR and XDR strains.

Conclusions. MDR and XDR A. baumannii are
increasingly recognized as major causes of urinary tract
infections worldwide. The pathogen’s complex resis-
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Abstract. The increase of urolithiasis prevalence in the world simultaneously with
the spread of saving stone-removing technologies actualizes the problem of long-term
postoperative management to prevent recurrence of the disease.

The aim of this study was to highlight international experience in preventive strategies for
patients with a history of calcium-containing stones (calcium oxalates and phosphates)
and to determine indications for the prescription of thiazides in hypercalciuria. It
was sourced on the 2025 Guidelines of the European Association of Urologists, which
emphasize the basic metabolic evaluation of the patient and the priority implementation
of fluid balance control, adaptation of food models (with protein/sodium restriction)
and lifestyle, and additional pharmacological component in case of calciuria above 320
mg or 8§ mmol per day (thiazides). A spectrum of differential diagnoses and therapeutic
measures depending on the level of calcium excretion presented. The peculiarities of the
use of preventive strategies in the pediatric population have specified. The metabolic
profile and urine pH analyzed as options of possible impact. The available data on
the sedimentation zones of certain urine compounds (oxalates, phosphates, uric acid,
cystine) and the possibilities of their correction are summarized and presented.

Key words: chronic kidney disease, nephrolithiasis, calcium-containing stones, stone-
specific metabolic evaluation, recurrence prevention, thiazide, urine pH.
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C. I1. ®omina

MertadinakTuka ce4oKkaM ‘sHOi XBOPOOH: aKIIEHT HA rinepKaJbIypilo

I TepxaBHa ycranosa «HalioHanbHUI HayKOBUI LeHTp Xipypril Ta TpaHcmianTosorii imeni O.0. [aniMosa
HauioHanbHo1 akageMii MeIMYHUX HayK» YKpainu», KuiB, Ykpaina
2Jlep:KaBHe HEKOMEPLiHe MianprueMcTBo «HalioHanbHa IUTs4a crieliatizoBana
nikapHs «OXMATINUT» MO3 Ykpainu», Kui, Ykpaina

Pe3stome. 3pocmanns nowuperocmi ypoaimiasy y ceimi 00HOHACHO 3 POUUPEHUM 3ACMOCYEAHHAM UAOHUX MeX-
HOA02ill 8BUOANCHHS KOHKPeMeHMI6 aKmyanizye npobaemy 8iomepmiH08aH020 Nicas10nepauiiiHoeo 8e0eHHs NayicHmie ons
3ano0ieants peyuou8am 3axe0pPO6aHHS.

Memoro danoi pobomu cmano suceimaeHHs MiHCHAPOOH020 00C8I0Y NPeseHMUBHUX cmpameeill w000 nauieHmie
3 Kanbyili-MicmKUMU KOHKpeMeHmamu 8 anamuesi (okcaramu i poccpamu Kanrvyito) ma u3HaveHHs HOKA3aHs 00 NPu-
3Ha4eHHs mia3udie npu einepkanrvyuypii. 3a ocHo8y 83amo pekomenoauii €eponelicokoi acoyiauii yponoeie 2025 poky,
Wo aKyeHmynms yeazy Ha 6a308ill MemaboniuHilil OYiHYI NAuieHma ma nepuio4epe08oMy 3anpoeadiceHHi KOHMPOA0
pidunHoeo baraucy, adanmayii xap4osux modeneii (3 00MeNceHHAM OILAKY/Hampir) ma cmuao Jcumms, a 3a Katbyuypii
suue 320 me abo 8§ mmonwv 3a 000y — nidkaoueHHi 0odamko6oi papmaxonoeiuoi ckaadosoi (miasudie). Ilpedcmaenero
cnekmp odugeperuyiarvHux diaeHosie ma mepanesmuuri 3ax00uU 3a4elCHO 8i0 PiGHs eKcKpeuii Kaivyiro. YmouneHo oco-
bausocmi 8UKOPUCMAHHA NPeBeHMUBHUX cmpameeiil 6 nediampuuniil nonyasyii. Ilpoananizoeano ocobausocmi mema-
boniunoeo npoginto ma pH ceui K onyiil MONCAUBO20 BNAUBY. Y3a2anbHeHO MA HAOYHO BUKAAOCHO HASGHI OaHi w000 30H
cedumenmauyii oKpemux cnoayk, wo U3Ha4aoms @ ceui (okcaramu, gocgpamu, ceuoga KUCI10ma, YUCMUH) Ma MONCAU-

eocmi ix KopeKuyii.

KniouoBi ciioBa: xporniuna xeopoba Hupok, Hegponimias, Kaavyiii-Micmki KOHKDeMeHMU, KOHKDeMeHM -Cheyu-
(iuna memaboniuna oyinka, npogpinakmurxa peyudusy, miazud, pH ceui.

CeuokaM sty xBopo0Oy (CKX) BuM3HAHO HafIIO-
IIMPEHIIIOI TIaTOJIOTi€I0 CEYOBOI CUCTEMM B CBITi 3i
3pocrarounM noreHuiaaom [1-7]. ITomupeHe 3acTocy-
BaHHS MIATHUX TEXHOJIOTIN BUOAJCHHS KOHKPEMEHTIB
aKTyaji3ye nmpo0bjeMy BiITepMiHOBAHOIO Micjisonepa-
LilfHOTO BEeAEHHS MAIli€EHTIB IJIS 3aM00iraHHsS pelu-
IUBaM 3axBoploBaHHS. HalGiabIni TeMIU MPUPOCTY
3aXBOpIOBaHHS (iKCYIOTb B PO3BMHEHHMX KpaiHax —
CIHIA, gx kpaiHa 3 BiZIKpUTUMHU CTaTUCTUUYHUMMU Ja-
HUMM i BUBIpEHOIO pOKAaMM METOJIOJIOTIEI0 iX 300py,
€ B IIbOMY BUITIaJKy SICKpaBUM TpukiamoM (tabdim. 1)
[1-10].

BekTop 3MiH CTOCYETBCS SIK AOPOCIINX, TaK i TiTCH,
IIpY TOMY, IIIO YaCTKa BaXJIMBOI y Billi 10 18T poKiB
TEHEeTUYHOI CKiIamoBoi K mpuanHn CKX 3aimmraeTs-
CS TIPAKTUYHO HE3MiIHHOIO, a BKIIOYAIOThC iHIII (pak-
TOpU, TIpUTaMaHHi 3arajbHiil monynasii. [egiarpuyHi
nauieHTu (mo 10% Bcix BunankiB CKX) cTBOpPIOIOTH
JIOIATKOBI Mpo0OeMHU SIK Ha eTami JiarHOCTUKU — Ja-
JICKO HE BCi KIIHIIUCTU TOTOBI M0 3ycTpidi i3 CKX y
IUTUHU BiKOM 2 -3 poKHM (peasibHOi, a He 3a «eXO-TI0-
3UTUBHI BKIII0OUYeHHS 1-2 MM» ipu Y 3/] HUpOK), Tak i B

Csitiana @omina:
sfomina@meta.ua

MoAaIbIIIOMY CYTIPOBO/i Yepe3 BUILI pU3UKHU PELIUAUBY
TIiCcJIsT BUOAJICHHS KOHKPEMEHTY (IUB. Ta0I. 1).

Merto10 1aHOi pOOOTH CTAIO BUCBITIEHHS MiXKHa-
POIHOTO MOCBimy MPEBSHTUBHMUX CTPATETil IIOIO Ia-
LI€HTIB 3 KAJIBLi-MiCTKUMN KOHKPEMEHTAMU B aHAM-
He3i (okcamatu i docdaTy Kaibllilo) Ta BU3HAYCHHS
MoKa3aHb 10 IPU3HAYEHHS Tia3uIiB MpPU TillepKaiab-
muypii. 3a OCHOBY B35ITO peKOMeHIallil €BpoIeiichKol
acomiamnii yposoriB (European Association of Urology
— EAU). B moroBiIeHOMY B 2025 poni KepiBHUIITBI 1O
ypoaitiasy EAU nogaHo iHdopMallito mo reHETUYHUM
acnektaM CKX, ogHaK #10ro OCHOBa 3aJIMIIIIIACH B TT0-
TepeaHii pegakilii 3 aHOHCOM ONIPUIIOIHEHHS HOBOTO
JokyMeHTy B 2026 poui [11]. 3HauHa yacTMHA HAcCTa-
HoBU npucBgueHa Mmetadimaktnii CKX — mormepen-
KEHHIO peIIUINBY KOHKPEMEHTIB. BaximBe 3HaUeHHS
B OLIiHIIi TIEPCIIEKTUB TalliEHTa HaJaHo TaK 3BaHiil Oa-
30Bill KOHKpeMeHT-crenu@iuHiiA MeTaOoMiuHi OLiHIIL
3 BU3HAYEHHSIM MeTa0o0JIiYHOro IIpodisito cedi, aHajo-
TOM SIKOT'0 B YKpaiHi € 3arpoBaaXeHe ABa AeCITUPIUUs
TOMY JOCIiIKEHHS «TPAaHCIIOPTY COJICii», TIOEMHAHE 3i
CTaHJAPTHUM JIabOpaTOpHUM MOHiTOpuHIoM |7, 11,
12]. IMpu ¢popMyBaHHi ITepeTiKy ITOKa3HUKIB Cedi CIIH-
paroTbes Ha de facto BimoMy CTPYKTYpy KOHKPEMEHTIB,
HaWMOIIUPEHIIINMH cepell TKUX € oKcaJaTh Ta (oc-
(datu xanbiio (tabda. 2) [11].
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Tabauys 1
Y3araabHeHi naHi moxo nommpeHocTi i pu3ukis CKX
IMomyasiuist
XapakrepucTuka : -
aopoc.ii IITH
IMommpeHicTh *1980: 3.2%»2010: 8.8%»2018: 9.7%:; *1999: 18 ma 100 000»2005-2016: 65 Ha 100 000;
JoBiuHMI py3KK: 20% 4JooBikiB, 10% KpaiHu, 1110 po3BUBaloThes: 15%
JKIHOK
[lepenymoBu «€MigeMii» OKUPiHHS i I[yKPOBOTO TeHeTUYHO-IeTepMiHOBaHi BapiaHTh: 5-15%
niabeTy; (MoHOTreHHi BapiaHTH y Billi 10 21 poky: 12-30%);
Xap4oBi TpaIUIIii; aHaTOMi4Hi ocobmBocTi: 20%:;
MAaJIOPYXJIMBHUI CITOCIO KUTTS; (iziororiyHa rinepKajbLypis B MOJIOMIIIOMY Billi;
MOHOTreHHi BapiaHTu: 1-11% CKapru He KOHKPETU30BaHi abo BiICyTHi
Pusuk peuauBy | 5 pokis: 50%; 10 pokis: 80% 3 poku: 50%

*2000: ~3 muapa goaP2006: ~10 miapa
JOIL.

Butparu Ha pik

*2009: BapTicTb ofHiel rocmitanizanii mpu CKX
(meniana) — 13 922 non, 3a pik 3araioM — 229 MJTH J10JI.

IMpumitka. *CILA.

Tabauys 2

O0csr 6a30Boro 00cTe:KeHHS MAIEHTIB MC/ISI BUIAJEHHS KOHKPEMEHTa

KonkpemeHT

OKCAJIAT KAJbIII0

| tdocdar kanbiio

Bioximist KpoBi

KpeaTHHiH; HaTpili, KaJil, XJIOpyI; ioHi30BaHMI KaJlblliii (200 3arajJbHUI KaJblliii i aTbOyMiH;
TpU rinepKaibliMeMii — J0AaTKOBO MapaTropMoH i BitamiH D), docdop, ceqoBa KuciaoTa

MeTabomiunnmit

niypes, pH, muroMa Bara, Kajbliiii, OKcaJlaT, ce4oBa KMCI0Ta, UTpaT

npodinb cevi HAaTpiii, MarHii

| poccop

K TmpencTaBHUK HEPOJIOTIYHOI CHITBHOTH aB-
TOP PEKOMEHAYE BKIIOUYMTA B 0a30Be OOCTEXKCHHS
nalrieHTa Bu3HadYeHHs muctatnHa C B CHpOBATIIi, pO3-
paxXyHOK IIBUAKOCTi KJTyOOUKOBOi (pinbTpallii Ta 10Ci-
ICKEHHSI aJTbOyMiHa/KpeaTUHIHA Cedi 3TiTHO peKOMEH-
nanin KDIGO [13].

Hactanosu EAU 2025 i memiarpyyHoro Mix-
HapogHoro anbsHcy 2024 (International Alliance of

Urolithiasis: guidelines on the management of pediatric
urolithiasis) aKIIEeHTYIOTh yBary Ha OCHOBHUX KOMIIO-
HeHTax (aHamiTax) ceyi, sIKi 3adissHi B pu3nKax (hopMy-
BaHHS KOHKpeMeHTy (Ta6i. 3) [4, 11]. desaxi gocmia-
HUKW peKOMEHIYIOTh PO3IIMPUTH IIEPEIiK CKIIaTOBUX,
30KpeMa BHU3HAYaTH BMICT B CeUi aMiaky, cynb(dary,
ceyoBUHU [5].

Tabauys 3
Ba3zoswuii MeTabotiunmii mpodiab cevi: 7000Ba eKCKpellisi OCHOBHUX AHANITIB
Kininiuna rpyna
XapakTepucTuka - .
aitu aopoci
Kanpriit <0.1 MMOJTB/KT <4 Mr/KT <5 MMoITb
I XJIOTTYUKI >1.9 MmMonb/1.73 M2 >365 mr/1.73 M2 >1.7 Mmonb
WTpaT
R JiBYATKA >1.6 MMoib/1.73 M2 >310 mr/1.73 M2 >1.9 MmoIh
I <10 pokiB <55 MrMone/1.73 M2 <13 mr/1.73 m2 <0.8 Mmob (800
VCTUH
>10 pokiB <200 MRMOJTB/1.73 M2 <48 mr/1.73 m2 MKMOJIb)
<1 pik <70 MKMOJIb/KT <13 mr/xr
Okcanaru — <0.5 mmonb
iHIi <0.5 Mmmoib/1.73 M2 <45 mr/1.73 M2
v 1-5 pokiB <65 MKMOJIb/KT <11 Mr/xr <4 (5) MMOITb
aTH
P >5 pokiB <55 MKMOJIb/KT <9.3 Mr/KT (4000 MrMoOJTB)
Marnii >0.04 MMOJTB/KT >0.8 mMr/kr >3 MMOJIb
<3 micqaui <3.3 MMoOJTB/1T <313.4 mr/n
3-6 Mics1iB <2.6 MMOJTB/TT <247 mr/n
®Dochat — <35 MMoITb
>6-24 MicsIii HE YTOYHEHO
>2 poKu <2.44 mMonb/n <231.7 mMr/n
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PedepeHTHI 3HAYEHHS € Juille MPOMNO3ULIEIO,
OCKIJIbKM BOHM 3YMOBJIEHI CTaHAApPTU3ALI€EI0 KOH-
KPEeTHOI1 J1abopaTopii (IOCUTh OIJISIHYTU MPenCcTaBICHI
B YKpaiHi MpUBaTHi 1abopaTopii 3 META0OIIYHUM MPO-
(dineM cedi uu «TpaHCIOPTY coJieil» B mOpT(OJio) Ta
MalOTh MOMYJSALiAHI BiIMiHHOCTI (3ajexaTh BiJ Xxap-
YOBUX TPaaMLiil perioHy i ciM’i, Bif cTaTi, Bigpi3Hs-
10Tbcs reorpadiuyHo). BikoBi ocobiuBocTi, 0cOOIMBO
aKTyaJIbHi JJIs1 TefiaTpii, B3araji 3HAXOASITbCS TM03a

yBaroro 3akJjafiiB, 10 HAIalOTh Ja00paTOPHi MOCIYrU
B Lii cdepi (puc. 1) (amanrosano: [4, 5, 14]). Cmis-
BilHECEHHSI BMICTy aHaJiTiB 3 pPiBHEM KpeaTUHiHY
00’€eKTMBYE pe3yJibTaT, OCKiJIbKM Haja€ iHdopmMmalliro
MpO aJAeKBATHICTh 300py cedi (32 BUKIIOUEHHSM BU-
MajKiB 3 aHOMaJbHOIO M’s130Bo10 Macolo) [5, 15]. Pi-
BEHb OKCAIypil y AUTUHU BIKOM 10 2X POKIB i KaJIblLIM-
ypii — y Billi 10 5STU POKiB IMOKA30BO BUXOAUTh 32 MEXi
MPUAHATUX HOPM (IUB. puc. 1).

2.0 2.0 S— i TEIT/ KPeaATIHIH 400
1.8 ® & & #yTpaT/KpeaTHHIH 350
1.6 360 &= @) ATHI/KpeaTHHIH 300
1.4 ES==3oKcal: /K rl i
OKCalaTH/KpeaTlHiH 250
1,2
1,0 - 200
0.8 0.63 150
06 L _N B N N N N =B N N N §N ]

’ 100
0,4 0,25 101 40 50
0.2 oooooooooooooooooooooooo.......O_l.]_g........

0,0 0
mo 6 mic 6-12 mic 1-2 pokn 2-3 poxn 3-5 pokiB 5-7 pokie  7-14 14-18
POKIB POKIB

Puc. 1. BmicT okpeMux cKj1aoBUX METabO0IiuHOTO NTpodisiio cedi 3 ypaxyBaHHSIM BiKy JUTUHU
(BepxHs MeXa ITOKa3HUKa B Pa3oBiii Iopiii cedi, criBBiIHeceHa 3 piBHEM KpeaTWHIHYPii, MOJIb/MOJIb).

B memiaTpuuHiii mpaKTULi TaKOX HAaroJOIIYIOTh
Ha JOLIJbHOCTI BUKOPMCTAHHSI PO3PaxyHKYy BMIiCTy
aHAaJIiTiB Ha TIJIOLIY ITOBEpXHi Tija abo Bary IUTUHU
(muB. Tab. 3).

OO00B’SI3KOBUMM TepeIyMOBaMU JIsl JabopaTop-
HOTO TECTYBaHHS IiCJIsI XipypriYHOro Y1 CIIOHTAHHOI'O
BUJAJIEHHS KOHKPEMEHTAa € YaCOBUI MPOMiXKOK B 3-8
THXKHIB, BiICYTHICTb KareTepa, oOCTpYKLii, iH(peKIil
CEYOBUX LUIAXIB, TOTPUMaHH 3BUYaiiHoi mietu [11].

IlepBuHHO i B igeani goCHiIKeHHS METaOOJiUHO-
ro npodiaio cevi rmepeadavyago aHaji3 1000BOi MOpIIii
(3i 30epexxeHHsM ii B IIpolieci 300py Ipu TeMIiepaTypi
<8°C) y nopociux, y IiTeil — MOXKJIUBA pa30Ba MOPLIis
[5, 11]. Ase 24 roguHu 300py I Garatbox MamicH-
TiB 3 Pi3HUX IPUYMH BUSIBUINCH CKIATHUM IIPOLIECOM.
Tomy KIIiHIIMCTY YacTO 3MYILIEHi TOBOPUTH IIPO pa3o-
BY (U1 CIIOTOBY) IOPIIilO CeYi, X09a KOHCEHCYCY LIOI0
CUMETPUYHOCTI 3aMiHU ITOKU HeMae [9, 11].

IleBHoi 00’exTMBi3allii pe3yabTaTiB B TaKOMY
pasi cnipusie cepis gocuimxkenHs: 3a EAU 2025 noc-
JIiIKeHHs cedi BUKOHYIOTh MiHIMYM ABidi MOCIiJb B

JBa HEITOCJIiTOBHI IHi, 3 TOBTOPOM 4epe3 3-6 MicslLiB
nicnss Momudikauii cympoBoay. B 1isoMy MoOHiTO-
PUMHT MeTabOoJiYHOTO NMPOo@iTi0 HEMAE XKOPCTKUX Tep-
MiHiB Ta YaCTOTH JOCIiIXEHb i CIIUPAETHCS HA TYMKY
KJIiHiLKCTA.

Kanb1uiii-micTKi KOHKpeMeHTH (oKcajaTth i poca-
TU KaJIbLIil0) cKianaoTh moHaa 80% sunankiB CKX [7].
3arpo3a HOBOIro emi30my 3axBOPIOBAaHHS ITiCNIs BUIA-
JICHHSI KOHKPEMEHTY 3pOCTa€ MpU NepeHacu4eHHi cedi
MEBHUMU aHaJiTaMM, cepell SKUX HaMOiJIbIl BaromMolo
CKJIaJI0BOIO BU3HAHO rinepkaiasuuypito [5]. HaBite He-
3HAYHA MOCTilfHA eKCKpellisl KaJbllilo mo3a pedepeHT-
Hux 3HaueHb (>150-200 mr/moba a6o 4-5 MMoIb/100a)
30iJIpIIIYE PU3UKU HYKJIeallii i hopMyBaHHS HEPO3YMH-
Hux crpykryp [1, 7, 9]. Iepmuii KpoK B 3MeHILEHHI
PIBHS KaJbLMYPIi i TTonepenkKeHHi peliluanBy KaabIliii-
MiCTKOTO KOHKPEMEHTY (He 3ajieXKHO BiJ eTioJIorii) €
NOTpMMAaHHSI 0a30BOi CTpaTerii 1Mo KOpeKlii MUTHOTO
PEXMMY, XapuyBaHHsI, CTUIIIO XUTTS, SIKi € BUSHAHUMU
MonudikoBaHUMU (HaKTOpaMU PU3UKY IMPOTPeCcyBaHHS
XXH i CKX 30kpema (Tadi. 4).
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Tabauysa 4

3araabHi 3axomu 6a30Boi cTparerii Metadizakrukn CKX

oou;

nuromy Bary cedi — meta: <1.010)

KomnonenT EAU 2025 [11] IleniaTpuyni acnekTu [4, 9]
Pinnnne nuTH He MeH1e 2.5-3.0 1/m06a, mepeBara — BoJi | HEMOBJISITA: IPYAHE BUTOJOBYBAHHS
HaBaHTaXXEHHS (cunbHA peKOMEeHallist); MOX€ 3MEHIIIMTU KOHKPEMEHT Ta pU3UK

PiIBHOMIpHMIA pO3IO/iJ BUITUTOTO MPOTATOM

LiboBMi miypes 2.0-2.5 11 (opieHTYBaTUCh Ha

KOHKPEMEHTY;

Uty He MeHe 1.5-2.0 /M2 (LiIb0BOro
CITOXXMBaHHS BOIU J0CSTAIOTh 15-25% niteit);
JTI00OBE CIIOXKWBAHHS PiIMHY OiIbIIE 3a
LiILOBMIA iype3 Ha ~50%;

JTIOTATKOBO MUTH BHOYI ISl piBHOMipHOTO
pO3MOIiTy HaBaHTaXKEeHHS,;

LTbOBUI fiype3 >35 Mi1/KT abo: Bik <1 poky-
>0.75, 1-5 pokiB - >1.0, 5-10 pokiB - >1.5,
crapie 10 pokiB - >2.0 1;

HaragayBaHHSI PO CEYOIYCK

KpiM BOJIM, JOBEICHO KOPUCHUI eheKT Bi/l COKIB, 1110 MICTSTh LIMTPAT a0 GikapOOHAT.

XapyoBuii 6ayaHc
6inky (0.8-1.0 r/kr/noba);
n100aBOK;

aJie 3MEHIIMTH CIIOKMBAHHSI XapuoBOl
couti (4-5 Mr/mo6a)

30aJlaHCOBaHe XapuyBaHHsI, 30araueHe OBoYaMu
Ta KJIITKOBUHOIO, 3 00MEeXeHHSIM TBApUHHOTO

YHUKATH HAIMipHOTO CIIOXMBAHHS BiTaMiHHUX

He oOMeXyBaTH BMicT Kajbliito (1-1.2 r/mo6a),

30iIbLIeHHS (PPYKTIB Ta OBOUIB B pallioHi
(MicTSTh KaJliii Ta HATPAT, 110 TPUTHIYYIOTh
YTBOPEHHSI KOHKPEMEHTIB);

00epexXHO 3 00MeXXeHHSIM OiJIKY Yyepe3 BIUIUB Ha
picT Ta po3BUTOK ((hi3ioyIOriuHi MOTPedU B OiIKY
3M0POBOI AUTUHU 3 YpaxXyBaHHSIM BiKY:

1o 6 Micswis — 1.5, 7-12 micanis — 1.2,

1-3 poxu — 1.05, 4-13 pokiB — 0.95,

14-18 pokiB — 0.85 r/kT);

00MeXXEeHHST Xap4yoBOi coi (ieTa «6e3
JTOJIaBaHHSI COJli», OPiEHTOBHO: 10 1.2 1/mo6a
11t Biky 4-8 pokiB, 1.5 r/mo6a — crapiimum)

TEPETJIsiI MOIETi XapUyBaHHS:

CIIPUSIIOTh 3aCBOEHHIO OKCAJIATiB)

Y TIPOMHUCIIOBO PO3BUHEHMX KpaiHax 75% coJti B pallioHi HaIXOIUTh i3 ToOaHoi B 00POGIIeHY Ky
(HaUIMIIIOK HATPilO IMOCHIIIOE KOHKYPEHIIi0 3 KaJIbIIiEM 3a MaCUBHY peadCcopOIlilo B KaHAIBIISX,
110 MPU3BOIUTS A0 30iJIbIIEHHST €KCKPELliil KalblIilo);

He 00MeXyBaTH Kabllili (a MpY KAIIIKOBOI TilepoKcaIypil - 30UIbIINTH: JOOATKOBE HaBaHTAXKEHHS
ITif Yac 1XKi Tormomarae 3B’sI3yBaTy KMIIIKOBY (DpaKIlito OKcaiary);

HaJIMipHE CIIOXXKMBaHHS OUIKOBOI 1Xi IIPOBOKYE alllI03, IIPU IKOMY POCTE piBeHb i0Hi30BaHOTO
KaJIbLit0 CUpOBATKH (32 paXyHOK BUBLIBHEHHS 3 KiCTOK) i, BIlTIOBIAHO, KAJIbIINYPisl;

YHUKATH IMPOAYKTiB 3 BACOKMM BMiCTOM XKUPiB (JIIIiax 3B’I3yI0Th KUIITKOBOPO3UMHHMUI KaJIbIlil i

CTUIb KUTTS TparHyTy HOPMaJIbHOI Barw;

HaIMipHOI BTpaTU PilvuHU;

HAITOIB Ta KAJIOPIMHUX PiIuH

aZIcKBaTHa d)i3wma aKTUBHICTb 3 KOHTPOJIEM

SMCHIICHHA BXKMBAHHS aJIKOT'OJII0, Ta30BaHUX

BIZITOBIIHO BiKy

Ha BigMiHy Bin 3arajibHOi MOMYJISLil Y3TOIXEHI
(KOHCEHCYCHIi) MigXoau IO MaIli€HTiB AUTSIYOTO BiKY
Hapa3i BiICYyTHi — HEeMa€ KOHKPETHOTO METOAY OIliH-
KM TigpaTaliifHOTO cTaTycy AIMTUHU, 3HAYHO Pi3HATh-
cs1 peKOMeHAallii Mo BiKOBUM HOpPMaM CITOXWBaHHS
MeBHUX peyoBUM. B 1abi. 4 HaBeaeHO HaiOIIbII ap-
TYMEHTOBaHi LiJIbOBi 3HAYE€HHS XapyoBOTO HaBaH-
TaxkeHHd Ta aiypesy mist metadinaktuku CKX B me-
JiaTpii.

3a3HaueHuX B Ta0OJ 4. MPOCTUX i 3pO3yMiInX 3a-
XOMiB HacIpaBli 60araThboM BaxKKO JOTPUMYBATHCh, a
TUM Oinbil TpuBajo. CBOi apTyMEHTH «3a» 1 «IIPOTH»
3HAXOIITh SIK CTapllli MalLlieHTH, TaK i MOJOAIII B pi3Hi
nepionu nutsgdoro Biky. IlocriiiHe HaragyBaHHS, IO

piIMHHE HaBaHTAaXEHHs Bele A0 3MCHIICHHSI PU3M-
Ky noBepHeHHs1 CKX (piBeHb JoKa3iB 1a), Mae craTu
npasuioMm [11, 15]. Ane He MoxXHa 3a0yBaTH IIPO pU-
3MKM Tilepriapartailii mpyu IeBHUX HO30JIOTiSIX 3 OPY-
IIEHOIO0 BOAOBUIIIbHOIO (PYHKIII€EI0 HUPOK, TIPU XPO-
HiYHii xBopobi Hupok (XXH) 3-5 cranmii.

Ha xanp a1a xapuyoBUX MOJAENEH CydacHOCTI Xa-
pakTepHUIl BUCOKMII piBeHb CIOKXMBAHHS KUCJIOI iXi
(00po0bJieHi MPOAYKTH, BHUCOKHUI BMICT TBAapMHHOTO
0iNKy i coui), 1110 MPU3BOAUTH OO TaK 3BAHOTO «Xapyo-
BOT'O CTpecy» 3 MeTabOMiYHUM alliJ030M i HACTYITHUM
«BKJIIOUEHHSIM» JIAHI[IOTA «3POCTaHHS PiBHIO i0Hi30Ba-
HOTO KaJblIil0 B CUPOBATIIi»-«3pOCTaHHS PiBHS KaJlb-

uito B ceui» [4, 5,9, 17, 18, 19, 20].
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Ti maiieHTH, gKi 30epiratoTh NOCTiiHY rinepKab-
1iypito Ha (GHOHi JOTpUMaHHS 6a30BO1 CTpaTerii (AUB.
Tabj. 4), NOTpeOyIOTh JOAATKOBUX MPEBEHTUBHUX 3a-
XOJiB, OIMH i3 — MPU3HaYeHHSs Tia3uaiB (HalOiIbII MO~
ILIUPEHUX B CBiTi 3aC00iB 3 LJILOBOIO AYAUTOPIEIO «Ti-
nepToHisi»). [lepiri myoaikaliii mpo 3MEHIIEHHS PiBHS
KanblUypil Ha QOHI MpuiloMy Tia3uAiB 3’SIBUIUCH IiIe
B 1959 poiii, a HeBIOB3i — i mepli MPoNo3uLii 1iae-
COPSIMOBAHOTO MepenpodiIIOBaHHS 1[bOTO KJIacy Ji-
KapCbKUX 3aC00iB (PO3KPUTTS MOTEHLIiany i BU3BHAUEH-
HSI HOBUX KJIiIHIYHMX MOKa3aHb) 3 BUKOPUCTAHHSIM iX
JUUIS IOTIEPEKEHHS PeLUAUBY KaJIbLil-MiCTKUX KOH-
KpemeHTiB [21].

BigoMo, 1o Kanbliil GibTpyeTHCS B KIyOOUYKaX,
a Jlajli yaCTKOBO peadbcopOyeThCs B MPOKCUMATbHUX
KaHaablsIX. OCHOBHA MillleHb Tia3WAiB — IUCTaIb-
Hi KaHanmpli (4epe3 kKoTpaHcrmoptep Na+/C—-NCC
(SLC12A3)), onHak yepe3 HEYTOYHEHi ChOTOJHI 1O

KiHIS MeXaHi3MU (MOXJIMBO Yepe3 CIIPUUYUHEHY Tilo-
BOJIEMilO) 11i JTikapchKi 3aco0u (Tia3uau Ta Tia3uAoMNo-
MiOHi AiypeTUKM) 301bIIYIOTh peadCcopO1it0 KabIlilo B
MPOKCUMAJIbHUX KAHAJIBIISIX i CIPUSIOTH 3MEHIIIEHHIO
ioro ekckpeuwii i3 ceuero [1, 5, 17]. Heitrpanizye uu
3MEHIIYE TIMOKATbIUYPIYHUI €PEKT NiypeTUKiB HaM-
JINIITIKOBE CIIOXWBAaHHS HATpilo (xapyoBa ciib) Ta/abo
rimokajiemisi (Cripusie 3MEHILEHHIO €KCKpellii LuTpa-
Ty 3 CeY€el0 Ta 3aIlyCKy 10JaTKOBUX MEXaHi3MiB BTpaTu
KaJlblIil0).

3a octaHHi 40 pokiB 3’sIBUJIOCH O€3J1i4 10CTiAKEHD
i myosikauii momo aouiibHocTi TiazunaiB npu CKX 3
HEOJHO3HAYHUM PEKOMEHJAIIiSIMU B [ialma3oHi «TakK-
Hi-MOXJMBO». BUCHOBKM OKpeMUX 3 HUX TIPEACTaBIIE-
HO B Tabj. 5 (3a3HauyeHi podoTu Oyau cOpsIMOBaHi Ha
BUCBITJIEHHSI MPOOJIeM He 3aBXIY MOB’SI3aHUX CaMe 3
e(eKTUBHICTIO Tepallii, B y3araJlbHEHHi HaBEAEHO Ti
pe3yNbTaTH, 1110 3 TOUKU 30py aBTOPA € aKTYyaTbHUMU).

Tabauys 5

Oxpemi myoaikamii 2022-2024 pokiB, mo ¢GopMyIOTh 10Ka30BY 0a3y 0 3aCTOCYBAHHIO Tia3uIiB
s meradinakrukn CKX

Kpaina, pik

nepion 2010-2012 poku;
BiK >18 pokiB; n=_85;
0e3 iH(eKIIil CeY0BOI CUCTEMU;

KOHKPEMEHTH — KaJIbIIif0 OKcamaT i
KaJbliiio ocdar;

rimpoxsopotiazuz 25-50 M

L Oco0smBocTi qU3aliHy Y3arajibHeHi BUCHOBKH
myOourKanii

[ Beiitapist 2023 | MPOCMEKTUBHE MYJBTULIEHTPOBE nepesar Tiazuny y 3anobdiraHHi peuuaupy CKX e

(NOSTONE) 1are00-KOHTPOJILOBAaHE BUSIBJICHO:

(22] AOCTUDKEHHA 3 TNOABIHHUM Teparlis CIpsiia 3HIKEHHIO PiBHSI KaJIbLIiIO B cedi Ha
3aCJNIVICHHAM, 9-17% He3anexHo Bil 1031;
nepion 2017-2022 poxu; no6iuHi epexTy (niaber, mogarpa, rinokajiemis,
BiK >18 pokiB; n=416; ynoBiabHeHHs1 LIHIK®) 6yu Gibiin yactuMu Ha oHi
KOHKPEMEHTH — KaJIbLIiI0 OKCAJIAT, TIa3HA1B,
Kasblio ¢ocdaT abo 3MillIaHi; peunaus CKX nokymeHTOBaHO B 49-59% Bunanakis
TepareBTUYH TPy — npotarom 3 pokis (AJIE: mpu BuIIMX 103aX Tiasumy
rinpoxopoTiazua 12.5, 25 a6o 50 mr, | BiIMIYEHO MEHII KilbKicTb peunansis 3a KT: ruiane6o —
IareGo 49%, 12.5 mr -45%, 25 mr - 32%, 50 mr — 34%)

CIIIA 2024 [6] PETPOCHEKTUBHE OTHOLIEHTPOBE BU3HAYEHHS METAa00JIIYHOTO IIpodirfo oO0BOI cedi Mae
KOTOPTHE MPOJIOHTOBaHE oOMeKeHe 3HAUEHHSI Yepe3: CKIaIHO 30MpaTH Malli€HTY,
TOCJTIIXKEHHST; CKJIATHO iHTEPIIPETYBATU KIIiHILICTY, HE TIOKPUBAE

CTpPaxoBUM MOJIIC;

eeKT Teparrii Moxe OyTH BilTepMiHOBAaHUM i
MPOSIBJISITUCS JIUILIE YEPE3 5 POKiB

CIIIA 2024 [23] | emimeMiooriuyHe JOCTIIKEHHS —
aHaJIi3 KJIiHIYHO1 6a3u JaHUX

MPUBAaTHUX CTPAXOBUX KOMIIaHil;
nepion 2008-2018 poku;

BiK >18 pokiB; n=2 767; TuII
KOHKPEMEHTY i 103a Tia3udiB He
yYTOYHEHa

nouMpeHi no6iuHi epextu: 34% BUMAaAKiB,

B TOMY YMCJIi - Tinepkanblemist 2.3%, rinokamiemist 6.0%,
rinepriikemist abo miader 17%
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IIpoodosicenns mabauyi 5

Kpaina, pik

L Or OcobsmBocTi qU3aiiHy V3aranabHeHi BACHOBKH
nyosrKanii
CIIIA 2024 [24] | emimeMioJIoriuyHe TOCITIIKEHHST 30UIbLIEHHS 103U Tia3WiB CIPUSLIIO OLTbLIOMY
— aHaJIi3 KJIiHIYHO1 6a3u JaHUX 3HVKEHHIO PiBHS KaJblIilo cedi (mo303aiexxHuit eheKT?)
J:abopaTOpHOI KOpIopallii i LIEeHTpY i, BIMOBIAHO — 3MEHIIIEHHIO CUMITTOMATUYHOTO
MEINYHOI TOTIOMOTH; KOHKPEMEHTOYTBOPEHHSI
nepion 2011-2018 poku;
JITHI malienT; n=624;
rinepKaJIbIAypis IMicIIst
BUIIAJICHHS] KOHKPEMEHTY, 1110
MpuU3BeJa 10 CUMIITOMATUYHOTO
KOHKPEMEHTOYTBOPEHHS 3a 4 pOKH;
Pi3Hi 103U Tia3uaiBU (XJIOPTaTiTOH-
iHIAmaMif-TiApoXJIOPOTia3u)
IBeiiapist 2024 | mera-aHaniz: NOSTONE i tpu MOHOTEparis Tia3ugaMy He Ma€ TiepeBary Haj 1iamedo y
[1] IU1a11e00-KOHTPOJIbOBaHI JOCIIIXKEHHS | 3ar00iraHHi peLIMINBY KaJIbLIili-MiCTKIX KOHKPEMEHTIB Y
1982-1988 poxis; HUPKax;
BiK >18 pokiB ICHYIOTB JIMIIIE TEOPETUYHI MipKyBaHHS Ta HEMA€ HadiltHUX
JTaHUX 010 e(eKTUBHOCTI Tia3uIIiB
CIIIA 2024 [25] | MeTa-aHaIi3H] i OIJISIIN TIPU TiMEePKATbLMYPil iICHYIOTh KOHTPOJbOBaHI JOKa31
[27, 28, 29, 30]; s3MmeHIeHHs1 KT-penunusiB CKX nipu Tepanii Tiazuaamu;
BiK >18 pokiB Tia3uay TPUBAJIOI dii IMOBIPHO OLTBIN eheKTUBHI B
MeTadinTakTHIL;
OITHOYACHO O0OB’SI3KOBE TOTPUMAHHS PEKUMHUX
3aX0/IiB (0OMEXXEHHS XapYOBOi COJIi — OPIEHTYBATUCH
Ha eKCKpellilo HaTpito cedi <2.5 r/n06a; 3011bIIeHHS
PiIIMHHOTO HABAaHTAXKEHHST);
3a BiZICYTHOCTi e(peKTy Bill iHIIIOTO JIiKyBaHHSI
IpU3HAYEHHS Tia3UIy TOLLIEHO i IPY HOPMOKAJIBIINYPIl;
Tepalrist ToTpeOye IMoIepeHEOr0 0OrOBOPEHHSI PU3UKIB 3
Mal[iEHTOM
Itamist 2024 [26] | o iTepaTypu Ta 30BHILLHIN aHaTi3 | Tia3WAK TOLTEHO BUKOPUCTOBYBATH IS
pesyasratiB NOSTONE (texHosorist NpodiTaKTUKK PELIUAMBIB SIK TIPU TiMepKaIbIUypii,
«cutting edge»); TaK i IpY HOPMOKAJIBLIMUYPIi 3a BiICYTHOCTi e(heKTy Bil
BiK >18 poKiB; HehapMaKoJIOTIYHUX 3aXO/IiB;
bl
MpU3HAYEHHS Tia3uIiB MOTPeOye PETETbHOI OLIHKA
CIIiBBiTHOIIICHHS pU3UKY i KOPHCTI;
MOXJTMBO Buli 1o3u (100 Mr abo 50 mr x 2) abo
MPOJIOHTOBAaHi JliKapchKi (popMuU 30aTHI 3MIHUTH HACTIAKU
(moxpanuTtu?)
Pymynis 2022 [9] | omisig stiteparypu; Tia3uJ MOXe MTOKPAIUTY Pe3yJIbTaT Py rinepKaIblAypii
TemiaTpUIHI ITOITYJISIIIis Ta BiIICYTHOCTI €(heKTy Bil 0OOMEXKEHHSI Xapu4OBOIO HATPIIO;
pPEKOMEeHI0OBaHa 1034 rifpoxaopoTiazuaa: 1-2 Mr/kr/mnoba;
MOXJIMBE OTHOYACHE MPU3HAYEHHS aMiIOpUITY
(T03BOJISIE YHUKHYTH TilOKAJIIEMil Ta Ma€ JOTATKOBHIA
TiMOKATbIUYPUYHUI eheKT) a00 LIMTPATy Kalito (Y
HEMOBJIST i MOJIOIIIINX MAIliEHTIB: 2-3 MEeKB/KT/mo06a, y
crapimx 3a Bikom giteit: 30-80 MexB/m006a)
TTpumitku. CKX ceuyokam’stHa xBopoba; KT koM’ rotrepHa Tomorpadis; HIK® nmBuakicTs Kiy0o4KoBOi GiabTpallii.
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Pesynbratu NOSTONE [22] mocTaBuiu i CyM-
HiB e(beKTUBHICTb Tia3UAiB 3 NPODITAKTUYHOIO METOIO
i BUKJIMKaIU OypXJIUBY peakllilo y ormoHeHTiB. Creli-
argictu i3 CKX HarojouyooTh Ha OKpeMUX MOMEHTaxX
NU3aiHY DOCHiIXEHHS, 110 MOIJIM BIUIMHYTU Ha KiH-
LIeBUIT pe3yJIbTaT, 30KpeMa: He YTOUHEHO THUII oKcaja-
Ty Kajbllilo (MOHOTriApaT HabaraTo Oinbllie 3aJleXXUTh
Bill okcayary, HiX AUTiApaT); MOPir rinepKaabLuypil
Bu3HaueHo sk 200 mr/mo6a, 110 MeHIlle TMPUWHSTOI
pesmmunHU (320 MT/mo6a), are it 3 TaKUM ITOKa3HUKOM
KUTBKiCTh BKJIIOUEHHUX B TOCTIIKEHHS 0Ci0 HE TOMiHY-
Bajna (59-66% 3ajiexxHo Bin rpymu); Tiasum MpuiManu
OIVH pa3 Ha 100y Mpu TOMY, 110 HOro nepioa HariBBU-
BeJEHHSI CTAHOBUTSD Bif 6 10 15 ronuH (xoua crpaBei-
JIMBO BiAMiueHO, 110 (apMakoaWHaMiuHa BiAMOBilb
HabaraTo JOBIlIa); HU3bKA MPUXUIBHICTh A0 JIIKyBaH-
H$I 32 OL[IHKOIO CAMUX TMAlli€EHTIB — 10 YBEPTi B KOXHIN
rpyIi 3abyBaiyu BUMMUTHU TaOJETKU, 3HAUHA YacTKa He-
JOTPUMYBAJIACh I€ETU, B TOMY YHUCJIi MO CITOXKUBAaHHIO
XapyoBOi COJIi, 110 3MEHIIUI0 eheKT (EKCKpelis Ha-
Tpilo i3 ceuero ctaHoBwiIa >170 MmMmonb/no6a) [27-31].
HaseneHni apryMeHTHM MOpOTH abCOJIIOTHU3Allil BUCHO-
BKiB NOSTONE Burisignaroth GiJblll HixXK TepeKOHIN-
BO, OJJHAK AOCIiTHUKYU MPOIOBXYIOTh HAIIOJISATATH, 1110
OTpMMaHa KapTWHA BIUIMBY TiApOXJIOPOTia3uay <«He-
yIepeaXkeHa Ta HeCIIOTBOPeHa» 3 OrJIsiny Ha HamdiHUI
nuzaiiH [28].

MoxnuBo came yepe3 AedaTu MO pe3yabTaTam
NOSTONE BuHUHKIIa 3aTpUMKa B OOMEXEHOMY MO-
nosiieHHi EAU 2025 3 anoncom Ha 2026 pik, 60 B Ha-
CTaHOBi HE 3raJlaHo MpPO L€ AOCHIIXKEHHS i BiACYTHI
peKoMeHIallii Mo 3MiHi iCHYIOUOi MapagurMu ILIOJI0
Tia3umiB, o BurinBae 3 BucHoBkiB NOSTONE [11].

BoaHouac Bce akTuBHillle iiie 0OTOBOPEHHS i Ha-
MpaloBaHHS 10KAa30BO1 0a3U MO 3aCTOCYBAHHIO Tia3u-
JliB IPY HOPMaJbHUX PiBHSX €KCKPELIil Kabllito (Ticst
peTesIbHOI OLlIHKY CMiBBIAHOIIIEHHS PU3UKY i KOPUCTI)
[25, 26]. Bce Gimbliie aBTOPIiB MiATPUMYIOTh AYMKY TTPO
JNOLIJbHICTh 3aCTOCYBAaHHSI BUILMX 03 Tia3WaiB, Hix
MPUAHATO CHOrOAHI, a00 KoMOiHaLii Tia3uay i amijio-
piay (auB. Tabu. 4) [9, 26]. ZKoaHe 3 1OKa30BUX IKe-
peJl He KOHKPETU3Y€E YU 0OMEXY€E TPUBATICTh MTPU3HA-
YEHHS 3a3HAYEHUX JIiIKapChKKX 3ac00iB, BOYEBUID 3a-
JIMIIAI0YM BU3HAUYECHHS TEPMiHIB HAa PO3CYH KITiHIlUC-
Ta 3aJI€XXHO Bill JOCATHYTOTO e(PEKTY Ta MOOIYHUX [Tiil.

Mupoki nebatu cBiguaTh, WO GopMyBaHHS I0-
Ka30Boi 0a3u B 1l 00JacTi MEAUIIMHUA TPOAOBXKYETh-
cg. OnHak Hatenep HacTaHoBa 3 ypouitiazy EAU 2025
3QJIMIIAETBCS PETJIAMEHTYIOUUM JTOKYMEHTOM, IO
BU3HAE Tia3uAW HANBAXJIUBUM KOMITOHEHTOM Mpodi-
JIAKTUYHOI (hapMaKoOJIOTiYHOI CcTpaTerii — preventive
pharmacological therapy (PPT) [11]. Tiasunu 3meH-

LIYIOTh KaJbLUYpito (piBeHb MOKa3iB la), iXx mpu3Ha-
YEHHS PEKOMEHAO0BaHO (CWJIbHA PEKOMEHAALlisl) MpU
Kanpiuypii Oimpine 320 Mr/mo6y (8 mMMoab/moda) y
oci0 3i 3ragkolo mMpo KajbLili-MiCTKUI KOHKPEMEHT
B aHaMHe3i (KaJiblilo oKcajlaT YK Kaibliito ¢ocdar).
Ho3a Tiagzigy (rigpoxJjioprtiaduay) y JOPOCIUX CTaHO-
BUTH 25-50 mr/moba, y miteit — 0.5-1 Mr/kr/moba (3a
iHIMMUY mKepenamMu — 1-2 Mr/KT [9], ae He Ginblme
50 mr). B menpiaTpii peKOMEHIYIOTh BUKOPUCTOBYBATH
caMme Tia3uau, iHIII JiKapchKi 3aco0U pO3IISAAalTh
TUTBKM IJI HOpOociuX (mo3u: iHmamamim 1.5-2.5 mr/
n06a, xaopranigon 25-100 mr/go6a) [11]. IIpemnaparu
MpoTHUIoKa3aHi mpu paky 1kipu [11], a cepen moiu-
PEHUX YU CKJIANHUX JJIs1 KOPEKIlil MoOiYHUX edeKTiB,
JI0 SIKUX Tpeba OyTW rOTOBUMU — TiMOTEH3is, niaber,
rinmepypikemis, Tilokajiemis, TiMOLUTPaTypisl, TiMo-
HaTpieMisl, TimOMarHieMis, rinepxosaecrepuHemisi, ¢Go-
TOUYTJIMBICTh TPOMOOLIMTOMEHisI, maHkpeatut [1, 4,
11, 16, 32].

TiazumonomiOHi AiypeTMKM BU3HaHi OilblI TMO-
TY>XXHUMU, BOHU MalOTh TPUBAJIILIUIA TTEepioJ HAIiBBU-
BEeIEHHS i, MOXJUBO, € OiNbl e(PEeKTUMBHUMU, OJHAK
sIKiCHa MOKa30Ba 0a3a Mo HUM IIe HE HampalboBaHa
[1]. docniaxeHHS MO MOPiBHSIHHIO IIUX JTiKapChKUX 3a-
c00iB OYJ10 pO3MOYATO TiJIbLKK MUHYJIOTO pokKy (https://
cdek.pharmacy.purdue.edu/trial/ NCT06111885).

Jlo HaiOiIbIl MOIIMPEHUX KaJbLilA-MiCTKUX
KOHKPEMEHTIB BiJHOCATh OKCaJaTU KaJblilo (3 HUX
MOHOTiApaT KaJibllilo OKcajaT € HalJyacTilllMM Ta Hail-
miHimmumM) [7]. CynpoBin nmauieHTa Micass BUmaieH-
Hs KAMEHIO OKcaJaTy KaJibllilo MOTpedye yTOUHEHHS
npuunHu CKX Ta 3 BiAMnoBigHOIO KOpeKlii€lo (puc. 2).
ITpu3HaueHHs Tia3udiB € 000B’SI3KOBUM MPU KaJblU-
ypii >320 Mr/no6y (cuibHa pekomenaaiist) [11].

®ocdar kanpllito HaWyacTinie TPeACTaBIeHO
OJHUM 3 IBOX BapiaHTiB — KapOoanmaTuToM abo 6py-
LIMTOM, IO Pi3HSATHCS SIK 30HOIO ceuMeHTallii (Kap-
6oamarut: pH ceui >6.8; opywmut: pH ceui 6.5-6.8),
TaK i KIiHiYHMMU XapakTepucTukamu [2]. 3okpe-
Ma KapOoamaTUT MOB’sI3aHUI 3 iHdeKIlie ceyoBoi
cucTeMu, a y OpywmuTy Takuil 3B’S30K BiACYTHIl,
ajle (opMyBaHHSI OCTAaHHbLOTO 3HAYHO Oinblle 3a-
JIEXXUTh Bifi BUCOKOTO PiBHS KaJbllil0 i CYMPOBOAXKY-
eTbcst ocdarypieto (>35 mmonb/moba). [Mpuunnu
yTBOpeHHs ¢docdaTy kanblilo pizHoOMaHiTHI i EAU
2025 crpsIMOBYIOTb Ha BUKJIIOYEHHSI HaldacTillluX 3
HUX, 110 MOTPeOYIOTh ClelialbHUX BTPYYaHHS — Ti-
neprnapaTupeo3y Yu HUPKOBO-TYOYJISIPHOTO allUI03y
(I tunm) (puc. 3). B Oyap g9KkoMy BUMNAAKy HasiB-
HICTh TiMepKaJbLIMypil BUILE 3a3HAYEHOTO MOPOTY
(8 MMOJTb/M0O0A) € TTOKAa3aHHSIM 0 TTPU3HAYEHHS Tia-
3uaiB (piBeHb gokasib la) [11].
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A. Buznauutu b. Kopekuis 3a/1e2kH0 Bi piBHIO €KCKpelii KaJIbILiio

PiBeHb Kanblito cUpoBaTKu

HOpManbHUM BUCOKMI

r 5-8 MMonb/noba | | 8 Mmonb/po6a {320 Mr/no6a)

+ MeTaboniyxmi BUK/HOUUTA: . ; ;
auupos NepBUHHUIA Tinepnapatupeo3 ?g:""" WTRERE-I0T)Ho6a ngmgggz?::uf:":;/mﬁa
L RO IOB A bikap6oHar Hatpia 151 A0 50 Mr/po6a

BUKJTIOYUTH: nepenosyBaHHs BiitamiHy D nBivi Ha poby a6o
inionaTnyHa rinepkanbunypis HOBOYTBOPEHHS XnopranigoH 25 Mr/ao6a,
rpaHynbOMaTO3Hi 3aXBOPIOBAHHS ‘L rineprupeos abo
nepefo3yBanHs BiitaMiy D iuganamin 2.5 Mr/no6a

BUK/HOUUTH:

HWUPKOBO-TY6YNsipHNi aunao3

(mvcTanbHmit Tvn)

Puc. 2. [TanieHT 3 KOHKPEMEHTOM OKcaJlaTa KaJbllilo B aHAMHE3i: CIIEKTp NudepeHLialbHUX JiarHO3iB (A)
Ta TeparieBTUYHI 3aXOAM 3aJIEXHO Bifl piBHs ekckpelii kanbuito (B) (aganrosano [11]).

A. Buznauntu

Kap6oanatut Bpywur
| 4 ¥ ¥
BUK/TIOYMUTH: pH cevi>6.5-6.8 B.”K"'O“V'TVII
rinepnapatupeos rinepnaparupeos
U HUPKOBO-TY6YNApHNIA aunpno3
BUK/IOYUTH:

HUPKOBO-TYBYNAPHNN aLMA03,
iHdeKLilo ceyoBoi cuctemm,
BM/IMB NPOTNENiNenniyHnx 3aco6is”

BUKJTUUTU:

NiKyBaHHs 6ikapbOHATOM UM NYXKHUM LIUTPATOM,
BeretapiaHcbKa/BeraHcbka Aieta L
A

BUKJTUUTU:

MeTaboniyHni ankanos,
pecnipaTopHuil auuao3

b. Kopekmist

rinepkanbunypis

cTika pH >6.5

rinepkanbunypis

rigpoxnopriasug

25 Mr/poba (Moxnuee
36inbleHHs Bo

50 Mr/no6a)

L-MeTnoHuH 200-
500 Mr Tpuyi Ha AeHb
(mera: pH 5.8-6.2)

[pumiTka. *arera3zonaMif, TompaMar, 30HICaMi].

>8 MMonb/po6a (320 mr/po6a)

rinpoxnoptiasug 25 mMr/noba

(Moxnuse 36inbleHHS
0o 50 mr/poba

abo xnopraninou 25 Mr/po6a,
abo inganamip 2.5 Mr/poba

Puc. 3. [1auieHT 3 KOHKpeMeHTOM (hocdaTy Kajlbllilo B aHAMHe3i: CIeKTp AudepeHLiaTbHUX AiarHo3iB (A)
Ta TepaneBTUYHI 3aX0IM 3aJIeXXHO Bin piBHg pH ceui ta ekckpeuii kanbwio (b) (amanroano [11]).
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3rajaka mpo BUAaJeHHs OypIIMTY B aHaMHe3i 3a 3a-
MOBUYBAaHHSAM Mependayae BUCOKUM piBeHb €KCKpellil
KaJblilo i moTpedye BiAMOBIAHOI KOPEKIIii — 3aCTOCY-
BaHHSI 0a3oBoi crtpaterii Metadinaktuku CKX (qus.
Tabj1. 4) i Npu3HAYeHHS Tia3uAiB (CUJIbHA pEKOMEHIa-
wist) [11].

ITpuitom Tiazuay mokpaunlye NpOrHO3 MO KOH-
KPEMEHTOYTBOPEHHIO i y Malli€HTIB 3 HUPKOBO-TY-
OyJISIpPHMM allMA030M B CKJIali KOMIIJIEKCHOI Tepartii
3a YMOBM rinepkanblinypii (Toil camuii mopir: >320
Mr/moba; piBeHb moKa3iB la, cuabHA peKoOMeHaallis)
[11].

Cepen iHIIMX T€HETUYHO AETEPMiHOBAHUX CTAHIB
3 KaJbLil-MiCTKUMU KOHKPEMEHTAMU ChOTOAHi J0-
Ka3oBa 6a3a no ePeKTUBHOCTI Tia3uAiB HalpalboBaHa
TibKK TIpU xBopoOi HeHTa (rimodocdaremiunuii pa-
XiT, X-34eIUIEHUI pelileCUBHUMI TUIT YCITAAKyBaHHS), 1€
JOTPUMYIOThCSI 3arajlbHUX MPUHLUIIIB iX MPU3HAYEH-
Hs (Kanbuuypis >320 mr/mo6a) [4, 11].

V Bcix BUITaaKax 3aCTOCYBaHHS Tia3uAiB MPOAO-
BXYIOTb JOTPUMYBaTUCS 0a30BOi MNpodinakTUYHOT
CTpaTerii oA0 PIAMHHOIO i XapuoBOTrO PeXUMiB, CTU-
JI10 XXUTTS (AUB. TabJ. 4). [THOpyBaHHS SKOICh 3i CKJIa-
JIOBUX CTpaTerii HiBeJIO€ MOTEHUiHI MpodiTaKTUIHi
e(eKTH LIbOTo KJacy JiKapchbKuX 3ac00iB, 30i1bIIYyI0OUN
PU3UKU, TTOB’3aHi 3 TOOIYHUMU eheKTaMu.

J0o1aTKOBOIO TOYKOIO BILUTMBY HA YTBOPEHHS KOH-
KPEMEHTIB B pa3i MepeHacUYeHHS cedi MEBHUMMU KPUC-
TaJlaMy € crpo0a YHUKHYTU CIPUSTIUBUX YMOB IS
(GopMyBaHHSI HOBOTO HEPO3UMHHOTO KOMIUIEKCY 3a
JIOTIOMOTOI0 BUXONY i3 BiAMOBITHUX 30H CeIUMEHTA-
uii (kpucranizailii). Kopexuis pH cedi 3 ypaxyBaHHSIM
3HaHb MPO CKJIaJ MOMEePeIHbOr0 KOHKPEMEHTA 34aTHA
3HAYHO 3MEHIIUTHU PU3UKHU peUUauBy. TS moJjiermeH-
HSI BAKOPUCTAHHS B KJIiHIUHIi MpaKTUIli MU y3araib-
HUJIY IaHi JiTepaTypu i CHPOLIEHO Bi3yali3yBaaiu 30HU
KpUCTati3auii Jjisi HaOUIbII YacTUX BapiaHTIiB KOH-
kpemeHTiB (puc. 4) [5, 8,9, 15, 17-19, 32].

MOHOTIIPAT OKCAJATY RAJBNIA: 3a1exkHicTh Bix pH cmipHa

I oKcaNaTH Kaabnisi: pH 5.85-7.0

| dochar kanbpnin oe3 peaknii Ha migkacTenHa: pH>5.8*

nHcTHH: pH<7.5

cedoBa kECcI0Ta: pH<5.5-5.85 I |

dochar kaaenin: pH>6.2-6.5

5.0 5.5 6.0
3aKRHCII0E

TBapIHHIIT O1TOK (0CODIIIBO «4epBOHE» M'SICO)
KeTOTEHHI TieTI

bpyKTOBHIT CiK

JKYpABIIIHA

OpycHIIIA

obinxa

Kapkaje

SIOITYHHIIIT OLleT

METIOHITH

XJIOPHJI AMOHIIO0

[Mpumirtka.

6.5 7.0 7.5
3aayikye
MOJIOYHO-POCTIIHHI IPOTYKTII
BeTeTapiaHCTBO
LIITPYCOBI {0cOBIIIIBO TIIMOH, J1aiiM)
CiK JOPHOI CMOPO/TITHIT
TyKHI MIHepalbHI BOMII (3 HII3BKIIM BMICTOM
KAaJIBIIIO 1 HATPIIO)
LIITPAT KaIllo
bikapOoHAaT HaTpiIo
TeobpoMiH
iHpixyBauHa (ocobmmBo Proteus, Klebsiella)

*BUKITIOYUTY HUPKOBO-TYOYJISIPHUIA alliI03.

Puc. 4. 3oHu cenumeHnTaltii (pH cedi) A oKpeMrx KOHKPEMEHTO-YTBOPIOIOUMX CITOJIYK Ta OIIIii KOPEeKIlii.

SIk BxXe Oyso 3a3HadeHo Buile, pH>6.2 cTBOpIoe
pu3uku 11 hopMmyBaHHS ocdaTy Kaiblito; pe3uc-
TeHTHa g0 Kopekuii pH>5.8 i rinepkanbLuypis Moxe
BUSIBUTUCH O3HAKOIO HUPKOBO-TYOYJISIPHOTO alluA03y.
BusHayeHi 30HM celMMeEHTAlLil A1 Ce4OBOI KUCJIOTH,
uuctuHy. Cutyauisl ckjagHilla s okcajaTa Kasb-
1[il0 — KpiM TOro, 1110 B OiJIbIIIOCTI BUMAAKiB BiH MOYU-
Hae (popMyBaTUCh TTPU CTaHAAPTHIN IJIs1 3M0POBOI JI10-
JUHU peaklii cedi, oAuMH 3 BapiaHTiB — MOHOTriApaT —
MPaKTUYHO HE 3aJIeXKUTh Bil peakilii cepeaoBuilia, 110
yCKJIagHIoE ioro cymnposin [5, 17]. BinnosinHo 3amy-
JKEHHS Pi3HOIro CTyMNeHIo ePeKTUBHO IS Mpodinak-
TUKU TPU TIepeHACUYEHHi ceui CeYOBOI0 KUCIOTOIO,
LUCTUHOM, OKCajJaTOM KaJjbllilo, 3aKUCJAEHHS — MpU
docdatax Kanblito (IUB. puc. 4).

Ha xanb ooMexeHHs B ouiHLi pH ceui Haknagae
3aCTOCOBAHUI METOJ JOCIiAXKEHHS — BUKOPUCTaAHHS
TEeCT-CMYXOK, IIUPOKO PO3MOBCIOIKEHUX ChOTOJHI
yepes LIHOBY MOJITUKY i AOCTYIHICTb, MOXe JaBaTu
noxu6ky a0 0.4-0.5 oguHulb (MOPIBHSIHO 3 TaHUMU
pH-MeTpa), 1110 B MeBHUX BUITAAKaX € KPUTUIHUM IS
MPUAHSTTS KIiHiYHOTrO piteHHs [15, 17]. BaxauBumu
JIJIST JOCTOBIpHOCTI pe3yJibTaTa € MOMEHTU 30epiraHHs
3pa3ka (JOCHiIXYIOTh CBiXk03i0OpaHy cedy abo 3pa3ok,
1o 30epiraBcs B OMHOPA30BOMY IIMPUIL 6€3 JOCTyIy
MoBiTps pu TeMnepatypi +4C He OinblIe 100U — KOH-
TakT 3 TMOBITPSIM, a caMe 3 BYTJIEKHUCIUM ra3oM, CIo-
TBOPIOE Pe3yIbTaT, OCOOJMBO KON O4iKyloTh pH>6.0)
[2, 18]. Bucokuit pH ceui Moxe OyTM THMYaCOBUM
HaCJIiIKOM PiIMHHOIO HaBaHTaXeHHs abo mpuiioMy
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i, TOMY TOUIJIBHO 30UpaTH 3pa3Ku AIs1 JOCTiIXKEHHS
micig Houi (piguHHe oOMexeHHs ) Ta Hatiue [15, 17].
Tlocriiini 3HaueHHs pH 3a mexxamu 5.5-7.0 ckepoBy-
I0Th Ha MEBHi MiJO03pU HE TiAbKM MO KOHKPEMEHTO-
YTBOPEHHIO, a i Mo 6akTepiaabHOMY 3a0pyIHEHHIO 200
iHdexkuii ceyoBux uusxis (pH >7.0), meTaboniuHOMY
auunposy (pH < 5.5) [11].

Y3aranpHI0104M HasiBHY 10KAa30BY 0a3y i HEOJHO3-
HayHi BUCHOBKM OKpPEeMUX JOCTiAXeHb Mo MeTadinak-
tiui CKX y nauieHTiB 3 TinepKajabLIMypi€r0 MU PeKo-
MEHIYEMO B KJIiHiIYHi MPaKTULi CIUPATUCh HA TOJO-
JKEHH$ Ta KJIiHIYHi pillleHHS, 1110 BXe He BUKJIMKAIOTh
nebatis (Tabj. 6, 1uB. puc. 4).

Tabauys 6

MeTtadinaktuka CKX - rinepkansuuypis: take home points

IIPOBOJAT:

JocaimKeHHs MeTadoIiYHOro NpogiIIo cedi mmic/ist BUAaIeHHs KOHKPEMEHTA (XipypriYHOro 41 CIIOHTAHHOIO)

He paHillle, Hix yepe3 3-8 THKHI 32 YMOBH BiZICYTHOCTI KaTeTepa, 00CTpYKIIil Ta/uu iH(hEKIIil CEYOBMX IIISXiB;
Ha (poHi 3BUYHOTO XapuyBaHHs (0€3 crieliaTbHUX JIETUMHUX OOMEXKEHb).

Kanbumypis:

>150—200 mr/no6a (4-5 mMoIib/moba);

€ TIOCTiHHMM (PaKTOPOM PU3MKY YTBOPEHHS KalblIili-MiCTKMX KOHKPEMEHTIB (oKcajaTy uu dhocdary) BxKe IpH piBHi

MoTpedye Mpu3HaUeHHs Tia3uay 1pu piBHi >320 mr/no6a (8 MMoJb/n06a).

Tiasun:

edeKTUBHUIA TTpU rinepKaabimypii >320 Mr/noba (8 MMoIib/moba);

MOTpedye OMHOYACHOTO JOTPMMAHHS PEXXMMHMX 3aXO0/iB (PiIMHHOTO HAaBAaHTAXKEHHSI ), alaITallil MOJEJIi XapayBaHHS
(oOMexXeHHsI TBApMHHOTO OiJIKa i XapyoBOi COJIi) Ta CTUITIO KUTTSI;

MIpPU3HAYAIOTh 32 HASIBHOCTI B aHAMHe31 KOHKPEMEHTY (oKcaiary 4u (hocdaTy Kajblliio), a TAKOX ITeBHUX TEHETUIHO-
00YMOBJIEHMX CTaHaX (HUPKOBO-TYOYJIIpPHOMY alliao3i, xBopoOi JleHTa).

CrioniBaeMoch, 10 TIPEACTaBICHUIA MaTepian
PO3IIUPUTH 3HAHHS KJIIHILIMCTIB 1IOA0 CYNIPOBOIY 3a-
3HAYEHOI KaTeropii Maui€eHTiB, TOMOMOXe Kpallle opi-
€HTYBATUCh B OILiHLI MeTaboaiyHOro npodiato cedi i
aAKTyaJIbHUX MPODiTaKTUUYHUX CTPATErisiX, CIIPUATUME
MOKpAIlleHHIO BiTepMiHOBAHUX HACIiAKIiB IiCJIsl BU-
JNaJleHHST KaJblili-MiCTKMX KOHKpeMeHTiB. I, Oesme-
peuYHo, BIIEBHEHI B TOMY, 1110 BUCHOBKM JOCJiIHMKIB,
JIMCKYCil, TOYKU 30pYy €KCHEPTiB, SIKi YaCTKOBO HaBe-
JleHi B Imy0Jiikallii, paHO UM IMi3HO BUKPUCTATi3yIOThCS
B SIKiCHY J10Ka30BYy 0a3y 6araTopiBHEeBOIro Mpolecy Mmo-
nepemxeHHs peuuaubiB CKX.

Jdexnapanis eTuku. JIuzaitH po6oTu He mepeada-
YyaB CXBaJIEHHSI KOMicCii 3 MUTaHb 6i0€TUKU.
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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. Touka 30py

2. IlpobiaemMm opranizauii Ta €KOHOMiIKM He(pPOJOTiuHOT
JIOTIOMOTH

3. OpuriHaJabHi HayKOBi poOOTH
IlIxona Hedposora

5. Penakuiiina iHopmalis, iHhopMallisa mpo HayKoBi ¢o-
pPyMU, KOMEHTapi, pelieH3ii, 3HaMeHHi JaTu.

Iepiuwuii po3ain. B ubomy posaisli ApyKyOTbCS CTATTi,
SIKi BimoOpaxkaloTh TOUKY 30py Ha KOHKPETHY MpolJjieMy aB-
TOpa 41 aBTOPiB.

Hpyruit po3aijl BUCBITIIOE MOXJIMBI LIJISIXU MOKpAILeH-
HSI OpTraHi3alliifHOi CKJIagoBOi MisUTbHOCTI He(hpOJIOTidHOI
cly>kOu B YKpaiHi Ha BCiX eTamax HagaHHS cIielliaji3oBaHi
MEIMYHOI JOMTOMOTH Ta il EKOHOMIYHUIA aHai3.

Y TpeTboMy pO31iJi pO3MIlllyIOTbCS CTATTi, SIKi 3HAOM-
JIATH 3 pe3yIbTaTaMy OPUTIHAIBHUX JOCIiIKEHb.

Poznin “Illkona Hedposmora” apykye poOOTH, METOIO
SIKHX € MIBUIIEHHS] HedPOJIOTiYHOI IpaMOTHOCTI YUTAYiB.

OcraHHiil po3min iHGopMye TpPO OCHOBHI HAyKOBO-
MpakKTUIHI Mofii, my0Jikye peneHsii, penakiiitHy iHbopMa-
uiro i T.1.

Pykonuc pa3om 3 103B0JIOM HA i{OT0 BUKOPUCTAHHS HA -
MPaBJISAETHCS A0 PeNakiii TiIbKM B €JIEKTPOHHOMY BapiaHTi
Yyepe3 OH-JIAiH CUCTEMY, SIKA MICTHUTBLCS HA CaiTi KypHay.
Y penakuii 31iliCHIOETBCSA ABOCTOPOHHE CJine (AHOHIMHICTD
pelleH3eHTa Ta AaBTOPa) HAYKOBE PelleH3YBAHHH i JliTepaTyp-
He peJaryBaHHs CTaTew.

J03BiJ1 HA BUKOPHCTAHHS PYKONHCY MOXKHA 3aBaHTa-
2KUTH 32 NOCUIAHHSM

CratTi, opopMJieHi 0e3 JoAaepKaHHS MpaBUJl HE MPU-
IMaIOThCs, aBTOPAM HE MOBEPTAIOTHCS.

Y pasi HeraTMBHOI HayKOBOi pelleH3ii, CTaTTi He Iy-
OJIIKYIOTBCSI, aBTOpaM eJl. TOLUTOK HAaJCUJIAEThCI BiITyK 3
MOXKJIMBICTIO JOOMpAIIOBAaHHSI CTATTi UM 3aMiHU ii iHIIUM
MaTepiajioM.

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.

CraTTi nyOJiKYIOThCSI YKPAIHCHKOIO Ta aHTJilChKOIO
moBamu. aiinm 3i cTarTelo TMpeacTaBIATH Yy Gdopmarti
Microsoft Word (posmupenHss *.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. VIK;

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

8. Ha3zsa craTTi (MOBOIO OpHUTiHANY);

9. Ha3sBa ycTaHOBM Ta opraHi3ailii, B sIKiil palOOTh aB-

TOpH, MiCTO (MOBOIO CTaTTi);

Kirouosi cioBa (8-10 citiB 4M CIOBOCTIONYYEHD, IO

PO3KPMBAIOTh 3MIiCT CTaTTi) MOBOIO CTaTTi;

Pe3tome MOBOIO CTaTTi;

12. Tekcr cratTi;

13. Po3kpuTTS MOTEHIIHUX KOH(IIKTIB iHTEepeciB;

14. InpopMalrist Ipo BHECOK KOKHOI'O YIaCHUKA;

15.Crimcok  BUKOpPMCTAaHMX Kepea Mig  Ha3BOIO

«Jliteparypa (References)», ohopMiileHUI1 BiAOBIAHO

[0 cTaHaapTy Vancouver style;

BinoMocTi mpo BigmoBigaapHoro aprtopa: II1Ib, Ha-

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

(000B’s13K0BO) 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 — 1l MepCneKTUBa, Ha IKYy MalTh MPaBo
yutaui. Lle He o3Hauae, 110 iHAHCOBI BITHOCUHMU 3 OpTraHi-
3alli€lo, sIKa CIIOHCOpYBaJja J0CIiIXKeHHsT a00 KOMIIEH allilo,
OTpUMaHY 3a KOHCYJIbTAIliIiHY pOOOTY € HEJOPEYHUMH.

[Mpuknanu NOTeHUiMHUX KOHMIIIKTIB iHTepeciB, sKi
npsiMo a60 TOOIYHO TOB’SI3aHi 3 JOCIIIKEHHSIM, MOXYTh
BKJTIOUATH, aJie He OOMEXYIOThCSI HACTYITHUM:

e HaykoBi rpaHTu Bia ¢piHaHCOBMX areHTCTB (IIPOXaH-
Hs HaIaTu JaHi Mpo CIIOHCOpa MOCTiIXKEHHS Ta HO-
Mep IPaHTYy)

e ToHopapu 3a BUCTYIIM Ha CUMITO3iyMax

e  @iHaHCcoOBa MiATPUMKA Y4acTi B CUMIIO3iymMax

e dinancoBa miATpMMKa OCBITHIX IMporpam

e 3alfHATICTb a00 KOHCYJIBTaIii

¢ [IlinTpuMka 3 60Ky CIIOHCOpa MPOEKTY

e [locana B KOHCY/JbTaTUBHIl pai a00 pajli 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)

*  VYrpuMaHHS# YoJioBiKa i / abo miTelt, siki MOXYTb MaTu
¢inaHcoOBUI1 iHTEpeC A0 podOTH

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™).

Ilpukaao: O.C. IBaHOB — KOHLIEITLIisI Ta AU3AH TOCITi-
mxeHHs1, 1.I1. [TeTpoB — aHaji3 oTpuMaHUX JaHUX, 0(pOpM-
JICHHSI TEKCTY POOOTH.

ABtopu BucioBooTh noasky (IlpizBumie 1. B.) 3a
o¢hOpMIJIEHHS iTIoCTpalliii.

Cmucok jirepatypu. VY 6i6iiorpacdii (mpucrareiiHomMy
CIUCKY JliTepaTypy) KOXHE IKepesio 3a3HayaloTb 3 HOBO-
ro psiaka mia nmopsjakoBUM HomepoM. Bumoru go 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 epeBipsI0ThH HA TIJIariaT 3a TOMOMOTO0 TIpOrpamMu
eTXT Antumnnaruar https://www.etxt.ru/antiplagiat,
III0 € HEOOXiTHOIO YMOBOIO IJIs Ilepenadi CTaTTi IS
MOJAJBIIOr0 pelieH3yBaHHsA. PiBeHb iHAMBiTyab-
HOCTi TOCTiIKeHHST Ma€ OyTH He Huxkuuit 80%.
HaykoBuii cTub BUKJIaAeHHS MaTepiany.

3. TaBrtoJOrito — MOBTOPIOBAaHHS Y TEKCTi.
VYHiBepcallbHiCTh BUKJIaJIeHHS MaTepiany (uutabdesib-
HicTb). TekcT cTaTTi Ma€ Jerko Ta MpPOCTO CIPUIi-
MaTHCs, He OyTU MepeoOTsKeHUM abpeBiaTypaMiu,
CIIeLiaJIbHOI0 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 meHn1ie 80 %).

6. BimnosigHicTh BUMOTaM BUAAHHS.

TMMOMWJIKM, 1110 HAMYACTIIIE BUHUKIOTh
Y IHOJAHUX PYKOIINCAX:

1. BuKOpHCTOBYIOTH y pEUEHHSIX «3aliBi» CJIOBa i BUpa-
31. YChoro 3aiiBoro Tpeba yHukatu. Kepyiitecs mpa-
BUJIOM: «SIKIIIO CJIOBO 3 pEYEHHSI MOXHA BUKUHYTH
i Ipu bOMY 3MIiCT HE BTpauyeHO — CJIOBO Tpeba BH-
KuHyTU». Lle caMe cTocyeThes i OiIbIIMX 32 00CSTOM
(bparMeHTiB TEKCTY.

2. He BipHO BKa3yTh oquHUlli BUMipy. CUCTeMHi ofu-
Huii BumMipy cuctemu Cl HaBomsITh 6e3 Kpanku (M, T,
ra, Mojb), a HeCTaHAapPTU30BaHi OMMHUIII — 3a CKO-
POYEHHSIMU.

3. Tpeba po3pi3HATU CUMBOJIM «—>», «—» Ta «-». [lepiuit
i3 HUX Y pYKOITHCaX He BUKOPHCTOBYIOTb.

4. DBinblIicTh PEeTAKTOPCHKUX MPABOK OOYMOBJICHI HEBi-
PHUM BXXUBAHHSIM CJIiB «B», «Y», «i», «Ta», «3», «i3», «3i».

5. 'V crarrsx He BUKOPUCTOBYIOTh BUPA3U «HAa MPOTSI-
3i» — 3aMiHSIEMO <«IIPOTSITOM», «HAWOUIBII MOTYX-
HU» — «<HAUTIOTYXHIIIAN», «TTPU» — «y pasi» i T. 11

6. 3aiiBe BUKOpPUCTAaHHS CI0Ba «0Oyno». Tpeba yHUKATH
clioBa «Oyyo»: 0e3 HbOro, 3a3BUYail, 3MiCT peYyeHHSs
He 3MiHUTbCS.

7. CKOpOYEHHSI HAyKOBUX TEPMiHiB y CTaTTi Tpeba 3Bec-
TH 10 MiHiMyMYy.

8. HasBu Tabnuib i pUCYHKIB (Ta MPUMITKM IO HHUX)
MMOBUHHI OyTH «BUYePIHUMU». YnTad He MOBUHEH
JIOJATKOBO MepeunTyBaT «Marepiaj i MeToIu qOoCi-
IIXXeHb» 200 Ha3By po0OTH, 1100 po3idpaTUCs y 3MiCTi
TaOJIMIIi Y1 PUCYHKA.

9. Crarti HaityacTille BiAXUJSIOTbCSl PEAKOJIETiE0 ve-
pe3 BilCYyTHICTh CTAaTUCTUYHOIO OMpAallOBaHHS Tep-
BUHHUX JaHUX (3arajibHi BAMOTH 10 axoBUX ITy0JTi-
Kallii1).

10. He pexoMeHI0BaHO BXXMBAaTX B TEKCTi MaCUBHMI 3a-

JIOT: «IIpO0H BimOMpaTUCs», 3aMiCTh IIbOTO — «IIPOOU

BigOupaau»; «I0CHiIXKEHHS 30iHCHIOBAIUCS» — «J10-

CITiIXEeHHS 3MiCHIIN.

11. fxio BUHMKAMOTh MUTAHHS IIOA0 OGOPMICHHS 4
MpeacTaBJIeHHS NeBHUX JaHUX Y CTATTi — MOXHa Opa-
TH 3pa30K OCTAaHHLOTO HOMEDPY XKYypHay.

12. BincyTHS MOXIUMBICT peiaryBaHHS PUCYHKIiB, Ta-
Oonuni, dopmys, HaBedeHUX y pobori. HeoOximHo
HagaTH pemakilii 3MOory iX pemaryBaTu, TOOTO He BH-
KOPHUCTOBYBAaTU HECTAHAAPTHI MPOrpamu.

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

Y pasi HeraTUBHOI HAyYKOBOI peneH3ii, CTaTTi He my-
OJIIKYIOTbCS, ABTOPAM €J1. MOUITOI) HAJCUJIAETHCS BilryK 3
MOXKJIMBICTIO JOONPALMIOBAHHA CTATTI 4M 3aMiHM ii iHIIAM
Marepiajaom.

110  IHdoOpMALa AAS YATOUIB

YKPAIHCKUIN XYPHOA HEPPROAOTTT Ta Aiaaizy N23 (87) 2025


https://www.etxt.ru/antiplagiat

	_Hlk207445339
	_Hlk207474431
	_Hlk207473550
	_Hlk207480677
	_Hlk207479239
	_Hlk207479255
	_Hlk207479874
	_Hlk207480304
	_Hlk207011891
	_Hlk207985673
	_Hlk207986086
	_Hlk207986322
	_Hlk208006058
	_Hlk208006943
	OLE_LINK1
	_Hlk208396328
	_Hlk207019363
	_Hlk206856125
	_Hlk206958160
	_Hlk195270308
	_Hlk208139214
	_Hlk208139432
	_Hlk208139772
	_Hlk208139970
	_Hlk208140364
	_Hlk208140775
	_Hlk208150883
	_Hlk208151231
	_Hlk208151378
	_Hlk208151935
	_Hlk208153359
	_Hlk207435177
	_Hlk207709490
	_Hlk207723308
	_Hlk207710292
	_Hlk207724283
	_Hlk207726846
	_Hlk207724709
	_Hlk207728648
	_Hlk207735073
	_Hlk207811879
	_Hlk207812157
	_Hlk207812422
	_Hlk207812882
	_Hlk207813276
	_Hlk207813442
	_Hlk207821655
	_Hlk207821377
	_Hlk207822063
	_Hlk207822298
	_Hlk207822325
	_Hlk207822481
	_Hlk207822834
	_Hlk207822672
	_Hlk207306747
	_Hlk207310176
	_Hlk207309235
	_Hlk207306249
	_Hlk207311555
	_Hlk207393472
	_Hlk207395736
	_Hlk207401328
	_Hlk207268684
	_Hlk192367969
	_Hlk192453421
	_Hlk192452168
	_Hlk207556005
	_Hlk207556869
	_Hlk207574263
	_Hlk207623514
	_Hlk207626062
	_Hlk207624539
	_Hlk207629094
	_Hlk207642008
	_Hlk207639925
	_Hlk207640748
	_Hlk207640967
	_Hlk207641555
	_Hlk208063636
	_Hlk208309999
	_Hlk208321481
	_Hlk208319033
	Забезпечення хімічної та мікробіологічної безпеки води для гемодіалізу або гемодіафільтрації.  Клінічні рекомендації Української асоціації нефрологів і фахівців з трансплантації нирки
	Константінос С. Мавроматідіс, Ірині М. Калогіанніду
	Відстрочене введення фомепізолу після масивного вживання етиленгліколю: випадок виживання за умови діалізної підтримки

	С.О. Романенко1, С.М. Судакевич1,2, І.М. Кузьмич1, С.М. Чайковська1, C.Р. Маруняк1,2, І.М. Шіфріс3,1, Г.І. Ковтун1,2, Б.М. Тодуров1,2.
	Первинна дисфункція графта після трансплантації серця: 
випадок успішного лікування із застосуванням безперервної 
ниркової замісної терапії 

	Наталя Степанова, Світлана Фоміна, Микола Колесник
	Статус магнію та клінічні наслідки у реципієнтів ниркового трансплантата: систематичний огляд та метааналіз

	Єлізавета Строй
	Cтатеві особливості зв’язку rs4759314-поліморфізму гена HOTAIR 
з розвитком раку сечовидільної системи

	Санаа Галі Джабур
	Молекулярний моніторинг ізолятів Staphylococcus aureus 
та Staphylococcus saprophyticus у вагітних жінок з безсимптомною бактеріурією в провінції Ті-Кар

	Анастасія Говорнян, Тетяна Ілащук
	Ураження нирок під час гострого COVID-19 та віддалені серцево-судинні наслідки: роль запалення та ендотеліальної дисфункції 

	С.О. Возіанов, О.В. Шуляк, В.Є. Дріянська, В.М. Григоренко, О.В. Ромащенко,
 Л.М. Старцева, Г.Є. Кононова 
	Епідеміологічні тенденції злоякісних новоутворень передміхурової залози в регіонах України, 2018–2023 

	Зайнаб Садек Алі1,2, Рая Езат Маруф2, Іссам Джумаа Нассер2
	Систематичний огляд інфекцій сечової системи, спричинених Acinetobacter baumannii: патерни резистентності та клінічні наслідки (2020–2025)

	С. П. Фоміна
	Метафілактика сечокам‘яної хвороби: акцент на гіперкальцурію


