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LLlaHOBHI KOAeru!

I3 civHa 2025 poKy po3mnoyaBcs HOBMI eTan PO3BUTKY HALLOMO XypHany. 3aBOfky Hallii ChifbHin npa-
Li — aBTopiB, YMTayiB i pegakuUinHoT koMaHan — MU yenilHo Buaanu 50 Homepis, a 51-i cTaB nepLinMm, Lo
iHOEKCYETbCS B MDKHaApOAHin 6a3i gaHmnx Scopus.

Ha uboMy Lnaxy My BiMOBIISIEMOCS Bifl 3aNeXHOCTi Bif peknamogasLiB Ta 06MpaeMo HOBUI dopmar:
CTaTTi CTaloTb NNAaTHUMW, a iCTOPIA XYpHasy — TBOPIHHAM Hac camux.

Mputya npo BoiHa i rpo3y

Ha cBiTaHKy 4aciB, Konv ropu 6ynm MOMOALUMMMK, a PiYK1 NOBHOBOLHUMU, XMB BOIH, Yne iM’a cTano cum-
BOfioM mygpocTi. OgHOro AHA 0 MOro 3emMenb Habnuaunacs patb, KepoBaHa rHiBoM i 6e3po3cygHicTio. Ane
BoiH He nocniwas Bignosigaty cunot Ha cuny. BiH nam’aTaB cnoesa BenuKoro crparera: «[lepemarae Tou,
XTO BMIi€ NMNEpeTBoOpUTH Hac Ha Coro3HuKa. llocnix — ue o151 crnabkux».

Boporu pos6usanu ckeni, BUTONTYBanu nons, sumaranu 6utesn. Ane myapuin BoiH 36epiras cnokin, crno-
cTepiraro4un 3 BUCOTKU, MOB ropa, L0 He CXUNSETLCS nepen BiTpoM. BiH 3HaB, WO cripasBxHe MucTeyTso re-
pemMoru nosisirae B YMIHHI TpUMaTy po3yM XOJI04HUM HaBIiTb cepen nonym'si. [HiB 3acninsitoe, a TepriHHSA Big-
KpuBae LUJTSIX.

Yac MuHaB, BOpOrn BUCHaXyBanu cebe MapHMMM aTakamu, BTpadyanu cunu Ta piwydicte. A BoiH 3o0ce-
pemXyBaBCs Ha YKPinneHHi CBOIX NO3uUin. «Besmka 6utsa BUrpaetscsi 4o il no4arky. Tovi, XTo Mae BUTPUM-
Ky, Boriofie [ose».

Konu HacTaB MomeHT, BoiH B351B He Meya, a thbaken. Cyxi TpaBu Ha cxunax cnanaxHynm BOrHeM, LLIO OXO-
nuBe Tabip Bopora. bes 6010, 6e3 BTpaT BiH 3000YB Nepemory, [403BOSIMBLLN MPUPOLi CTATU CBOTM COIO3HUKOM.

YpOoKu 3 NpuTHi:

— curna nonarae B yMiHHi PO3PI3HATA PyX | MapHy CYeTy;

— nepemora HarnexumTb TOMY, XTO 6a4u1Tb 1T POPMY, LLIO 3MIHIOETLCS;

— THIB BUCHAXYE, a TEPNiHHA — CTBOPIOE LLINSX.

Ak nucaB CyHb Lian: «Criokivi — ue T, SKUi HEMOXIIMBO rpobutn. YekaHHs — Le He 6e34is/IbHICTb, a
nigrotoska 4o Tpiymepy».

Mygpuii nonkosofeLb nepemarae, O3BOSISAUM CBITY CTaTn 36pOoeto, a 6UTBa BeAETbCA He Ha Nonsx, a B
yMax.

CnoraH Haworo 51-ro Homepy: «MygpicTb i TepriHHS 3aBXau NepemararnTb».

3 noBaroro, BaLl roJIoBHUA pefaKkTop,
npoep. 4. IeaHos W

5[5
OE:
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Looking af the Problem

VIIK 616.019.-616-08-031.81 DOI: https://doi.org/10.22141/2307-1257.14.1.2025.502
IBaHOB A.A."
'™m. Knis, YkpaiHa
2YKpQiHCbKA HQYKOBO-AOCAIAHW IHCTUTYT MeAnLnHW ToaHcriopTy MO3 YikpaiHn, m. Oaeca, YkpaiHa
SEuropean Institute of Oncology IRCCS, Milan, Italy

, FoxxeHko A.12®, IBaHosa MLA.3

XPOHIYHO XBOPOO6A HUPOK MOYNHAETLCS
I3 rOCTPOro ypa>XeHHS HUPOK
For citation: Kidneys. 2025;14(1):2-6. doi: 10.22141/2307-1257.14.1.2025.502

Pestome. Y po60oTi pO3rAsIHyTE MUTAHHST PO3BUTKY XPOHIYHOI XBOPOBU HPpoK (XXH). [TOCTYAKOETCS, LLO rO-
CTPE YPpaKeHHS HUPOK ('YH) moxke 6yt Aebrotom ¢popmyBaHHSI XXH. B ocHoBsi natoreHesy nepexoay 'YH
Y FOCTRY XBOPOBY HUPOK AEXNTb OOMEXKEHHS peabCcopOLii HATPIKO B KAHAALLSIX, CTUMYASILISI BHYTRILLHbO-
HUPKOBOI PEHIH-QHMOTEH3MHOBOI CUCTEMM | OBMEIKEHHST KPOBOTOKY B HEPPOHI, ABTOPAMUM BUCAOBAKOETHCS
AYMKQ, LLO MPAKTUYHVM QCMEKTOM LibOro MexXQHIi3My € KOPeKLs rirnoHATRIEMIl, LLO MPU3BOANTL AO BIAHOB-
AEHHST HOPMQABHOIO KPOBOMOCTQYAHHS HEGPOHQA. TAKUM YYHOM, SITPOreHHE OOMEKEHHSI HATPIKO XAOPUAY B
pauioHi nauieHTiB 3 'YH moxke 6y XbHM. ABTOPU HABOASITL MATOreHeTUYHIi eTarny po3sutky XXH Bia rinokcii
AO iLemii i @opMyBAHHS CKAEPO3Y. POBUTLCST AKLEHT, WO ICHye 3 Kareropii He@pOoHIB. MepLlua — 3 HOP-
MQALHOIO QYHKLIEID, APYra — 3 OOMEXEHOIO | TPETsS — CKAEPO30BAHI. BIAHOBAEHHSI KPDOBOTOKY CYMpPOBO-
AXKYETHCSI 3DOCTAHHSIM LLBUAKOCTI KAYGOUYKOBOI GiAbTPAL, LLO XAPAKTEPUIYE YHKLIOHAABHUA HUPKOBUM
pe3eps. VIoro 3HAYeHHST BUSHQYQIOTh MOKAMBICTS HUPOK AQBATY BIATYK HQ HErQT1BHI GAKTOPU TQ PEAAI30-
BYBQTW €(pEeKTUBHICTb Teparnii MepBMHHOIO 3aXBOPIOBAHHSI HUPOK. Y CTATTI NOAQHI OCTAHHI pekomeHAALii ISN
LLIOAO 3QCTOCYBQHHST QHTQrOHICTIB MIHELQAOKOPTUKOIAHMX PEeLIenTOpIB CTEPOIAHOI | HECTEPOIAHOI CTRYKTY-
pu. HaBeaeHQ TAQKOXK PO3POBAEHQ QBTOPAMU CXEMQ BU3HQYEHHSI €EeKTUBHOCTI Teparii 3aAEXXHO Bia, QyHK-
LIIOHAABHOIO HYPKOBOIO PE3EePBY HA TAI LLBUAKOCTI KAYOOYKOBOI QiAbTPALl, PIBHST QALOYMIHYPII TG HOSIBHOT
rinepTeHasii.

KAIO4OBI CAOBQ: rocTpe ypaXkeHHs HUPOK, XPOHIYHA XBOPO6QA HMPOK; FNOHATDIEMIS; YHKLIOHQAbHL
HUPKOBU PEe3ePB, KOPEKLLisI HATPIEMII; NAToreHea rinoHaTpiemil

XponiuHa xBopoba HUpoK (XXH) € oaHiero 3 mpoBi-
HUX Mpo0JieM cydyacHOi Hedposiorii, 1110 3HAYHO BIUIMBAE
Ha SIKiCTb XMUTTS TMAaLli€EHTIB Ta MiABUIILYE PU3UK CEPLIEBO-
cynMHHUX yckiamgHeHb [1]. Linkom 3posymino, mo XXH
He 3’SIBIISIETHCS i3 HiYOTrO, MOBUHEH BilOYBaTHCh TEBHUIA
npoliec, sikuii it nmepeaye. I3 1boro MpuBoOay 3BEPTAEMO
yBary Ha Te, 110 yce OiJibllle JaHUX CBiq4aTh PO POJIb ro-
crporo ypaxkeHHs1 HUpok (I'VH) sik BaxkimBoro npenmkro-
pa po3BuTKy XXH.

Toctpe ypaxkeHHS HUPOK BU3HAYAETHCS SIK PaNTOBE 10~
pyLIeHHS (OYHKII1 HUPOK, SIKe MOXe OyTH iMyHO3aMmaJIbHUM
porecoM abo CIpUYMHEHE IIIOKOM, 3HEBOAHEHHSM, iH-
eK1IisIMU 11 BILIMBOM TOKCUYHUX peyoBUH. Lle cTaH, sskuit
4acTo € 00OPOTHUM 3a YMOBHM CBOEYACHOTO JiKyBaHHS, a
iHKOJIM HEraTMBHUI BIUIMB HAa HUPKMW B3araji Mporycka-

€ThCS JTiKapeM. Y TaKoOMy pasi KJIiHIIMCTU BiAMidaloTh OJli-
rOCUMNOTOMHUIA po3BUTOK XXH, 1110 HEPiIKO 0OYMOBIIEHO
TeHETUYHUMHM (haKTopaMU 3axXBOproBaHHsS. OmHaK SIKIIO
['VH He nikyBaTu ab0 (hakTOpy pU3MKY 3aJIMIIAKOTHCS MO-
CTIHHUMU, 116 MOXE CTaTu TPUTEPOM ISl po3BUTKY XXH.
Bzaemozanexnicts ['YH ta XXH HaBeneHa B taou. 1 [2].

MerTolo 11i€i po6OTH € aHaji3 MaTodi3ioTOriYHNX Me-
xaHi3MiB, mo noB’sa3yoTh ['YH i3 XXH, a Takox ouiHka
cTparteriii mpodiTaKTUKM Ta JIiKyBaHHSI.

310pOB’sT HUPOK € OCHOBOIO IS IIATPUMKHU OajlaHCy
B opratiaMi. BoHu BimirpaloTh KJIIOUOBY pOJIb Y PeryJIsiiii
00MiHY pPe4YOBMH, BUBEIEHHI TOKCHHIB i IiATPUMII BOMI-
HO-COJIbOBOTO OanaHcy. [1poTe ixHi yHKIIT MOXYTb OyTU
3HAYHO MOPYIIEHI BHACTIIOK Pi3HUX MPUYMH, 1110 iHKOJIU
MMOYMHAETHCS 3 TOCTPOTO YPAXKEHHST HUPOK.

©2025.The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows othersto  freely distribute the published
article, with the obligatory reference to the authors of original works and original publication in this journal.
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Morasa Ha npo6Aemy / Looking af the Problem

Ilepexin Bix rocTporo ypaxkKeHHsI 10 XpOHiYHOI MaTOJIO-
rii ToB’s13aHM 1 i3 HEOOOPOTHUMU 3MiHAMU B TKAHUHAX HU-
POK. 3amnalbHi npouecu, ilemMiyHi ypaxkeHHs1, Gidpos abo
iHIIIi CTPYKTYPHI IMMOKOJI>KEHHST MOXKYTb CITPUSITU TTOCTYIIO-
Biit BTpaTi yHKIIii oprany. Yacom 11i 3MiHU 3aIMIIAIOTHCS
«TIPUXOBAaHUMU» 10 TOTO MOMEHTY, KoJin cuMnTomu XXH
CTalTh IOMITHUMM, a JTiIKyBaHHS BXe YCKJIaJHEHE.

ITarodisioaoriuni mexanismu nepexony I'VH y XXH:

1. Imewmist HUPKOBOi TKAHUHU. [TOIIKOKEHHS CYIMH-
Horo pycia micisa ['YH cripramHsie HemocTaTHE ImocTadaH-
HSI KMCHIO 10 He(pPOHIB, III0 CTUMYJIIOE PO3BUTOK TilIOK-
CUYHUX YPAKEHb.

2. Ilopymenns pereHepanii HeponiB. HermoBHoriHHA
perapailisi IMOIIKOKEHUX He(POHIB CIIpysie BTpaTi (yHKITi-
OHAaJIbHMX ONMHULIb i KOMIIEHCATOPHil rinmepdiasrpalltii B 30e-
pekeHuX He(hpoHax, 1110 3PEITOIO BEE 10 iX BUCHAXKEHHSI.

3. 3ananenns Ta ¢iopos. Ilicia enizony 'YH aktuy-
€TbCS 3anajibHa BilMOBi/Ib, 1110 MOXE MPU3BOIUTHU 10 MPO-
rpecytodyoro $hioposy, 3MiHU MiKpOLMPKYJISLI Ta CTPyK-
TYpHOI TepeOy10BU HE(DPOHIB.

Mob6pe BinmoMo, 1110 10 OCHOBHUX HUPKOBUX (DYHKIIiit
HaJsiexxaTh (ibTpalliiiHa, eKCKpEeTOpHa, OCMO- i BOJTIOMO-
peryiioBajibHa it eHIokpuHHa. [IpoTe, sk mpaBuiio, OCHO-
BHUM KPUTEPIiEM OLIHKM (YHKIII HUPOK € KIyOOYKOBa
dinbrpanisi, ska 3aJeXUTb Bil HUPKOBOTO KPOBOOOITY,
MPOHMKHOCTI 0a3ajJbHUX MeMOpaH Ta KiIbKOCTi Hedpo-
HiB. Hami mocmimkeHHs 1ToKa3ajiu, 110 B HOpMi BeJIMIrHa
pIIK® mipu meskux cTaHax MOXKE 3pOCTaTH MaiixKe BIBi-
yi [3, 4]. Lle mo3BonmiIO OiiiTU BUCHOBKY, 110 3POCTaHHS
IIBUIKOCTI KJIyOOUKOBOI (bibTpalii 0OyMOBIEHO 30ib-
IIEHHSIM KiJIBKOCTI (PYHKIIIOHYIOUMX He(hPOHiB 3a paXyHOK
«cIustuux» HedpoHiB. Lleil (hbeHOMeH Ha3MBA€ETHCS (PYyHK-
LIIOHAJILHUM HUPKOBUM Pe3epBOM [35].

MMinBuinenns plIIK® moxe criocTepiraTuch i pu na-
TOJIOTi1 HUPOK, 10 CBIAYMTH IMPO Te, IO KiJbKiCTh HasIB-
HUX y HUpKaxX He(dpPOHIiB HEOJHOPiTHA i B YACTUHI 3 HUX
IIBUIKICTh KJIIyOOUKOBOI (pisibTpallii 30epiraerbesi, a B yac-
TUHI — 3HIDKeHa a00 Maiike MOBHICTIO BigcyTHs. Ha minm-
CTaBi 1IbOTO 3pO0JIEHO BUCHOBOK IPO TE, IO TOIYJISIIIist

He(POHIB Y HUPKaX MOXe OYTH TPhOX TUITiB: TTOIIKOIKEHI,
asne GyHKIioHyloUi HepOHU, HETIOIIKOMKEeHI HePPOHU i
3aru6si Hedponu [3]. Tak, onuH cKiepo3oBaHUiT He(POH
Ha 8—10 iHMX HedPOHIB € Maiike y BCiX TaKMX TMAIliEHTIB
[6]. OTke, B mepiuKX ABOX TUMAX HEPPOHIB, SIKi MOXYTh
OyTM B HUPKAX IIPU I1aTOJIOTii, y YaCTUHI KIIyOOUKiB (Pib-
Tpallisi 3HUXKeHa, i MPU TUX UM iHIIUX BILUTUBAX BOHA MOXE
M IBUIIYBAaTUCh. TaKM YMHOM, Y XBOPUX iCHYE HUPKOBUI
pe3epB, SIKMii 0OYMOBIEHUI TUM, 110 B YaCTUHI HasIBHUX
HedpoHiB GinbTpalisi 000pOTHO 3MeHIleHa. Baxiuso,
10 MPY MEeBHUX BIUIMBAX, 30KpeMa JIiKyBaJIbHUX, MOXHA
30IBIIUTU KJIyOOUKOBY (ibTpallilo, a OTXe, 3MEHIIUTU
CTyniHb azoTeMii. Take 30iableHHs (inbTpaliil HacIpaBai
CBIIYUTh MPO 3pOCTaHHS (DYHKIII MOIIKOIKEHUX HeDpO-
HiB. 3 iHIIIOro OOKY, 11i 1aHi BKa3yIOTh Ha Te, 1110 B HUPKaX
MPU MATOJIOTIi 3aBXIU 3HAXOAUTHCS 4YacTMHA He(pPOHIB,
SIKi YaCTKOBO He (DYHKIIIOHYIOTh, a 1I€ BKa3ye Ha Te, 110
MPU BiANOBITHUX aJIeKBAaTHUX JIIKyBJIbHUX 3aX0AaX MOX-
JINBO BiTHOBUTH TIOIIKO/XKEeHI HE(PPOHU 10 HOPMU.

SKII0 pO3MISIHYTH, 3 OIJISIIY Ha HaBeleHi JaHi, maTo-
rede3 'YH, To MoxXHa miiiT BUCHOBKY, IO 3MEHIIEHHS
IIBUOKOCTI (iJIBTpallii, K IpaBWIO, OOYMOBJICHE HE TUM,
IIO CTajJoCs 3MEHIIEeHHS KiJIbKOCTi caMuX He(pOHiB, a
TUM, IO 3HWXKYETHCS (LIbTpallis Y MOIIKOMKEHMX He-
¢poHax, SKi 111e 31aTHi 10 BinHOBAeHHs. [1inTBepakeHHIM
1IbOTO € T0Ope BimoMi naHi mpo te, 1o npu ['YH, sk npaBu-
JIO, BIAETHCS BiTHOBUTHU KJIyOOUYKOBY (hinbrpamnito. Hamu
rmokaszaHo [3], 1110 3MEHIIEHHS LIBUAKOCTI KIyOOYKOBOI
(inbTpanii B MOIIKOMIXEHUX He(poHax y Mepuly 4yepry
00yMOBJIeHE OOMEXEHHSIM peabcopOllii HATPilO 3 HACTYTI-
HOIO aBTOPETYJISITOPHOIO PeaKlli€elo HUPKOBOI PEHiH-aHTio-
TEH3MHOBOI CUCTEMHU, CIIPSIMOBAHOIO Ha 3MEHILIEHHSI HUP-
KOBOTO KpOBOTOKY. [IpakKTUUHUM pIillIeHHSIM 11100 1IOTO
MPOIIECY € KOHTPOJIb HATPil0 CMPOBATKM KPOBi y MalliEHTa
mig yac ['YH. V pasi rinonatpiemii BimHOBIeHHsS plITK®D
Oyde CIIOCTepiraTUCh OiMBII IIBUAKUMM TeMIIAMMU IIPUA
BBEACHHI HATPil0 JOZAaTKOBO, TOOTO IIpM KOPEKIIii TirmoHa-
TpieMii, a He TIpY MOJaJIbIIIOMYy OOMEXEHHI HATpilo, 110 €
MOBCSIKAEHHOIO MPAaKTUKOIO.

Tabnuuys 1. BuaHavyeHHss I'YH, FTXH ta XXH

XBopo6a HMpOokK
r'YH MXH XXH BiACy THS
TpuBanictb <7 pi6 < 3 micaui > 3 Mmicsui He mae 3HayeHHs
3pocTaHHs KpeaTuHiHy KpoBi
> 26 MKMOnb/N NpoTArom 48 AHomanii dyHkuii Ta/
®yHKUjo- rognH a6o 36inbLueHHs Big 1,5 | a60 CTPYKTYpU HUPOK KD < 60 mn/ pLUK® > 60 mn/
HasbHi 0o 1,9 MKmonb/n Big ocTaH- 3 Hacnigkamu gns 23/1 73 M2 xB/1,73 M?, ane
KpuTepii HbOrO BiJOMOrO 3HAYEHHS, 3[0pOB’A 1 TpuBanic- ’ < 90 mn/xe/1,73 m?
abo KinbkicTb cedi < 0,5 mn/kr/ | Tio < 3 micsaui [2]
rog NpoTArom > 6 roguH
Ta/abo A6o A6o A6o Ta
. . HasBHicTb MapkepiB
. HassHicTi mMapkepis HMPKOBOrO ypg)KeFI)-lHﬂ . . .
CprKTXpHI YiTKO He BI3HAYEHI HMPKOBOTO yPaXeHHs (HaVyaCTiLWe arb- BigcyTHicTb MapkepiB
KpuTepii (HarvacTiwe ce4oBuin GyMiHypisi 260 pari HMPKOBOI O YPaXKeHHs
CVHOPOM) v30)

Mpumitkn: 'YH — roctpe ypaxeHHsi HUpoK, T’XH — roctpa xBopo6a Hupok, XXH — xpoHiyHa xBopoba HUPOK,
PLUK® — po3paxyHKoBa LWBUAKICTb KI1y604K0BOI ¢hinbTpadii, Y3/ — ynbTpa3BykoBe [OCIAXEHHS.
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TakuM 4YMHOM, <«BiIKJTIOYMBILIW» MEXaHi3MU aBTOpe-
ryJsuii oOMiHY HaTpilo LIJISIXOM MPUMYCOBOTO BBEIEHHS
HaTpito xiaopuny npu ['YH no mocsirHeHHsT HOpMOHATpie-
Mii, MOXXHA 3HITU Y1 3MEHIINUTH CITa3M APYroi KamiasipHO1
cucreMu HedpoHa, 110, 10 pedi, MOXHa 3pOOUTU TAKOXK
MPU3HAYEHHSIM iHTiOITOPiB pPeHiH-aHTIOTEH3MHOBOI CHUC-
temu (iPAC) i3 mo3aHUPKOBUM IILISIXOM BUBEIECHHS (Ha-
MPUKIIAM, TeaMicapTaHy), i 1ie Tpu3sBeae 10 30UTbIIeHHS
KPOBOITOCTaYaHHS i, BiIMOBIIHO, 0 BiTHOBJIEHHS KITyOOU -
KOBOI (pinbrparii. 3 iHIIoro 00Ky, 1Ie¢ JO3BOJIUTH BiTHOBU-
T OUTbIILY YACTUHY IMOIIKOKEHUX HE(PPOHIB 32 paXyHOK
3MEHIIIEHHS /JIiKBialii i11eMiYHOTO TIOIIKOKEHHS Ka-
HaJIbliB He(poHa.

OTxe, TOJOBHOIO YMOBOIO «BiIK/JIIOUEHHS» MeXaHi3My
aBTOPETYJISTOPHOTO 3HMKEHHSI HUPKOBOTO KPOBOTOKY €
iziosoriyHo amekBaTHUII CTaH OOMiHY HATpilO, MPO 11O
HUpKa OTPUMYE CUTHAJ 3a OMOMOTOI0 MepeacepaIHOro
HaTpiilypeTMuHOro hakTopa Ta 3HVXKEHHS KiJIbKOCTI ajib-
noctepoHy. HeobxinHO migKpeciauTu, 10 caMe CTaH 00-
MiHy HaTpilo Ta BOJTIOMOPETYJISALII € OCHOBHUM HaIPSIMOM
noxinmeHHs: GyHkuii Hupok npu ['YH. Tlpu 36inbiieHHi
HUPKOBOTO KPOBOTOKY 3pOCTAa€ IMIBUIKICTh KIyOOYKOBOI
dinbrpalii, 3MEHIIYETbCS KPeaTUHiH (ajie He 3aBXIU ce-
YOBMHA) 1 MapajieJbHO 3 LIUM 30UIbLIEHU KPOBOTIK J0-
3BOJISIE 320€3MEeYNUTH BiTHOBJIEHHS TTOIIKOIKEHUX CTPYK-
TYp HUPOK IILJISIXOM BiTHOBJIEHHSI KPOBOTIOCTaYaHHSI.

IlinTpyMaHHS HOpMAaJIBLHOTO OaJaHCy HATPilo B Opra-
Hi3Mmi mpu ['YH € ocHOBHOIO yMOBOIO BiTHOBIEHHS (DyHK-
il Ta 3HMKEHHSI CTYyIeHsI HUPKOBOI HEIOCTaTHOCTI |3, 5.
Lleit mexaHi3M BimoOpakae meplii ABa eJIEeMEHTH I1aTore-
Heay, 1110 HaBeAeHi Huxkue. TpeTiit eleMeHT — 3amajeHHs
i pidpo3 — 3amyckae iHIII MeXaHi3MM, 1110 0OYMOBIIIOIOTh
nepexin i3 roctpoi xBopoou HUpoK y XXH. OCHOBHUM Me-
XaHi3MOM € rinepriepdysis y airounx HepoHax.

Tnepnepdysis Npu3BOAUTH A0 30iJIbIIEHHST HaBaHTAa-
JKEHHsI Ha MeXaHi3MU peabcopOliii HATpilo y AMCTaTbHUX
KaHaJIBIISIX. SIKIIO Mpu 1IbOMY peabcopOllist B il AisHIT
HedpoHa He 3abe3rneuye MOBepHEHHS HATPil0 B OpraHi3mi
B HEOOXi/IHil KiJIbKOCTi, TO BUHUKAE MOXJIUBICTh BUHUK-
HEHHS$I TiMOHATPIEBOTO CTaHy, KOJM BiIOYBAETHCS TAKOX

BTOPHMHHE aBTOPETYJSITOPHE 3HWXKEHHSI KPOBOTOKY. [lo
CyTi, 3HOBY PO3BUBAETHLCS illIEeMisi HUPOK, sIKa i € OCHO-
BHUM MEXaHi3MOM IIpOTPECYBaHHSI XPOHIUHOI XBOpOOU
HUPOK Y HEOOOPOTHY HUPKOBY HeloCTaTHiCTh. OCHOBHUM
HarpsiIMOM TIATOTEHETUYHOI Tepariii € 3MEHIIIeHHS CTyIIe-
Hs1 peabcopOlii HATpil0 B IUCTAJbHUX KaHAJbLISIX 4epe3
M’sike OJIOKyBaHHSI peaOcopOllii 3a paxyHOK HOpMari3arii
HaTpieBOTo OajaHCy B OpPraHi3Mi IIJISIXOM (y 1€ BaXKKO I10-
BipuTH!) 30LIbIIEHHS, a HE OOMEXXEHHSI XapuyOBOTr0 HATPilO.
[Tpu ubomy rinepdiabTpallis 103BOJIUTH BUAAISITH ypeMid-
Hi IIJJaKK 3 OpraHi3Mmy, He BUHMKaTUMeE IepeHanpykeH-
HSl TPAHCIIOPTHUX MEXaHi3MiB IMCTAJIbHUX KaHaIbLIB i,
SIK HACJiOK LIbOro, He BilOYyBaTUMEThCS aKTUBAllisl BHY-
TPITHPOHUPKOBOI PeHiH-aHTIOTEeH3MHOBOI CUCTEMU. A 11e
3MEHIIUTh CTYITiHb BTOPMHHOI illIeMil HUPOK Ta JOMATKO-
BOTO MOILIKOXKEHHS /1iI0urX HEDPOHiB.

I nyXe BaXJIWBUM CTa€ KJIiHiYHE TPOTUPIYYS: SKIIO
301JIBILIMTY HATPiil Y XapuyOBOMY pallioHi, TO MOXe TiIBU-
IIIyBaTUCh apTepiaJIbHUII TUCK Yepe3 aKTUBAIlil0 30BHIlII-
HBOTO HEHMPKOBOTO KOHTYpa pEHiH-aHTiOTEeH3MHOBOI
cuctemu. Tomy KiacuyHa peKOMEHJAIlisi — OOMEXUTU
HaTpil maLieHTy. Ajle icTMHA TaKa: TUCK Oyae MiIBUIIyBa-
THUCH JIIIIE TIPY CUTBYYTIUBIN TiMepTeH3ii, a TAKUX Malli€H-
TiB GM3bKO0 25 %. Perira maii€HTiB OTpeOyIOTh KOPEK-
1ii HaTpil0 1O HOPMOHATPIEMIi 3a JOIIOMOTIOI0 XapuOBOTO
pailioHy.

Sk ue 3pobutn Ha npakTuii? Jlyxke BaXKO KOHTpPO-
JIIOBaTU HATPiil KpOBi MPOTSATroM A00M B OHJIAMH-PEXUMi,
MOKM TaKi CUCTEMU AOCTYIIHI JIUILIE 711 KOHTPOJIIO TITiKe-
wmii. ToMmy BruMBaTH Ha Hatpiemito ipu I'VYH moxiuBo B
YMOBax BiJJIiJIeHHSI iHTEHCUMBHOI Teparii, a B Mepiol Bil
I'XH no XXH i mani — 3a 1onmoMororwo aHTaroHicTiB MiHe-
PATIOKOPTUKOITHIX PeLIeNTOPiB, 10 HoaatoThes a0 iATID/
BPA. Hogi HecTepoinHi aHTaroHicTH MiHEPaJIOKOPTUKOI/I-
HUX PELENTOpiB raJbMyIOTh 3anajeHHs i ¢iopos. | HoBa
ininiatusa ISN dopmyittoe Taki pekomeHaatii (puc. 1) [7].

[IpoTe BUHUKAE pe30HHE MUTAHHS: a SIK TPAIIOIOTh
iHTiOiTOpM HATPil3aJIe’KHOTO KOTPAHCIIOpTepa TIIIOKO3U
2-ro tuny (iH3KTI?2), ski 6e3rocepenHbo BILUIMBAIOTh Ha
HaTpili3aJeXKHU MeXaHi3M Ta PeKOMEHIOBaHi, 30KpeMa,

Indications for MRAs in the
management of
cardio-kidney risk

(Q;’ --ma«e«-m«u-

Albuminuria Categories

Indication for steroidal Description and range

4

Albuminuria Categories

Indlcahon for nonsteroidal
Description and range

id receptor

> mineralocorticoid receptor A n ~

(i.e. spi
¥ eplerenone) to manage HFrEF* in Normal to miklly
increased

CKD patients

Moderately increased Severely increased

30-299 mg/g > 300mg/g
3-29 mg/mmol > 30mg/

<30 mg/g
<3 mg/mmol

ﬁ i ) to reduce the risk of CKD AL A2 A3
progression and CV events in patients
with Type 2 DM and CKD and patients

‘ﬂ’ with heart failure (HFpEF)

Normal to mildly

! Moderately increased
increased

Severely increased

<30 mg/g
<3 mg/mmol

30-299 mg/g
3-29 mg/mmol

> 300mg/g
> 30mg/mmol

G1 Normal to high =90

G2 Mildly decreased 60-90

Mildly to moderately

G3a decreased

45-59

Moderately to severely

b decreased

3044

Description and range

Ga Severely decreased 1529

GFR Categories (ml/min/1.73m?)

G5 Kidney failure <15

**Strong recommendation for steroidal MRA to manage
symptomatic HF* (NYHA Class I1-IV)

. Do not start

*No evidence of benefit to use steroidal MRAs to reduce the risk of CKD progression
**HFEF (40%) or HFpEF with elevated BNP or hospitalzation in past 12 months or Post-MI HFEF (<40%)

61 Normal to high =90

G2 Mildly decreased 60-90

Mildly to moderately

63 decreased

45-59

Moderately to severely

o decreased

30-44

Ga Severely decreased 1529

GFR Categories (ml/min/1.73m?)
Description and range

G5 Kidney failure <15

Notincluded in

Strong indication for non-steroidal MRA in T2DM with CKD to reduce
dinical trials

the isk of CV events* and CKD progression . Donotstart
*CV risk reduction mainly due to a reduction in HF hospifalizations

This toolis supported by Bayer.

PucyHok 1. 3actocyBaHHs1 aHTaroHicTiB MiHepanoKopTuKoigHnx peyenTtopis npu XXH
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BignosigHo BusHaume
Ao KDIGO-2024 | 4, i jonanbHUI
NMPOrHO3 HupKo8U
MEPEBITY susHaute p
5 peseps
pLUK® + CAK .
Konmponroiime
apmepianoHuli
muck

loxcenko A.l., leanoe A.4]., leanosa M./4., 2025

3eneHa, 3oema, opaHyceeda ma yepeoHa 30HU 3a KDIGO-2024 ma
@®HP noHad 10 %: nposodbme peHonpomekyito iPAC Ui iH3KTI2,
yinvoeuii CAT meHwe Hix 120 Mm pm.cm., 3d MOKA3AHHAMU
imyHocynpecueHa abo 6ionoziuHa mepania 0CHOBHO20 3a0X80PIOBAHHSA

3eneHa, #oema ma opaH}icesa 30HU 3a KDIGO-2024 ma ®HP meHwe
8i0 10 %: npoeodbme peHonpomekyito iPAC Ui iH3KTI2, yineoeuii CAT
MeHuwe Hix< 120 Mm pm.cm., 3d MOKA3AHHAMU iMmyHocynpecusHa abo
6iono2iyHa mepanis 0CHOBHO20 3aX80PHOBAHHA 3a 8iOCymHocmi
2eHemu4Hoi obymoesneHocmi XXH

pLUK® + CAK + ®HP + moHimopuHa A/}

PucyHok 2. ®yHKLiOHanbHUI HUPKOBUI pe3epB i MoXnBa Taktuka npu XXH [4]

P CeplLeBili HETOCTATHOCTI i3 KJIiHIKOIO Timeprigpararii
[8]? Mopsn 3 Tum, 1o iH3KTI2 migBuiyroTh TOHYC IpH-
HOCHOI apTepiosi, MaloTh JOCUTb HeIoraHuii mpodiib
oesrneku npu ['YH, He BummMBaioum Ha KOPOTKO- YU Ce-
PEeIHBOCTPOKOBI Cepiio3Hi MOOIYHI edeKTu 3 00Ky HUPOK
[9], BoHM He mo3BoJsAOTH BimHOBUTHCH PIIIK®D, Ha Big-
miny Bin iPAC, y moBrorpuBasioMy crocrepexeHHi. [Tpu
oMY Kpaiuii mpodiab 3 BimHoBieHHs pIIIK® maroTb
KaHa- Ta eMmantipao3nH. SIK oOrpyHTyBaTU TaKTUKY pe-
Homporekuii Ta tepamnii XXH 3anexHo Big nepBMHHOTO
3aXBOPIOBaHHS B TakoMy pa3zi? [lauieHTu, sKi nepeHecan
I'VH, maroth 3HauHO BUIIUI pu3nK po3BUTKY XXH, oco-
OJIMBO 3a HAsSIBHOCTI CYIYTHIiX (DaKTOpiB, SIK-OT IyKPOBUIiA
niabeT, apTepianibHa rinepreHsist abo cepleBo-CyaMHHI 3a-
XBOPIOBaHHsI. 3HOB TMOBEPTAEMOCH /10 (PYHKIIIOHATBHOTO
HUPKOBOTO pe3epBy. BiH moromarae iHauBigyamizyBatu
JIiKyBaHHS (pucC. 2).

TakuM ynHOM, XpOHiIYHA XBOpOoOa HUPOK JacTo Oepe
CBili TOYAaTOK i3 roctporo ypaxeHHs. Lleit 3B’s130K mim-
KPECJII0€ BaXJIMBICTh KOMIUIEKCHOTO ITiIXOMY OO JiKyBaH-
HsI 3aXBOPIOBaHb HUPOK, a[>kKe BUACHI il MOXYTb He JIMIIIe
BPSATYBATU KUTTS, ajie i CyTTEBO MOJIMIIUTU MOTO SIKiCTb.
BuienaBeneHe n03BOJISIE 3alPONOHYBATM HACTYIHiI Ha-
MPSMKU MPOGbiTaKTUKH.

Crparerii nNpodiAaKTUKU

1. Panng miarnoctuka ta JikyBanusa I'VH. Bukopuc-
TtaHHs 6iomapkepiB (NGAL, KIM-1, uucratun C) mis Bu-
sapineHHs 'YH Ha paHHiX cTamisix.

2. OnTuMizanis 00OMiHy HaTpilo, rizparamii Ta remoau-
HaMiKH. AneKkBaTHa iH(Yy3iiiHa Teparis I miaTpuMaHHs
nepdysii HUpOK.

3. KoHTpo,Ib CYNmyTHiX 3aXBOPIOBaHb. ArpecHBHE JIi-
KyBaHHS apTepiaabHOI TimepTeH3ii Ta IlyKpoBOTo AiabeTy 3
BUKOPUCTAHHSAM He(POIMPOTEKTOPHUX CTPATETIN.

4. @apmakoJoriyuna npodinakTuka. BukopucTaHHs
iHTiOITOpIB peHiH-aHTIOTEeH3MHOBOI CUCTEMU ISl 3aro0i-
TaHHsSI pO3BUTKY (iOpo3y.

TakuM YMHOM, TOCTpe YpakeHHSI HUPOK € He JIUIIe
TUMYACOBUM MOPYIIEHHSIM 1X (YHKIIII, ajie I KpUTUIHUM

erarioM y po3BuTKy XXH. 3ano6iranns nepexony ['VYH y
XXH moTpebye KOMIUIEKCHOTO MiIXOIy, 110 BKJIIOYAE PaH-
HIO JiaTHOCTHUKY, ONTUMI3allilo JIiIKyBaHHSI Ta JIOBrOTpUBA-
JINIA KOHTPOJIb MAIli€HTIB i3 BUCOKUM pu3uKoM. [loganbiri
IOCTIIKEHHSI HeOOXiaHi IJ11 po3p0o0KM e(peKTUBHUX CTpa-
Terili 3aro0iraHHs XpoHi3allii HUPKOBOI ITaTOJIOTi.

KitouoBum acriekrom npodinaktuku XXH € cBoeuac-
Ha JiarHOCTMKA Ta JIIKyBaHHSI TOCTPUX CTaHiB. YBara mo
CTaHy 3I0POB’s, PeTyJsIpHi 00CTeXKeHHsI, KOHTPOJb apTe-
PpiaJIbHOTO TUCKY Ta PiBHS LIYKPY B KPOBi MOXKYTh IOIIOMOT-
TU YHUKHYTHU TTPOrPECYBaHHS 3aXBOPIOBAHHSI.

Konduikr inTepeciB. ABTopy 3asBIISTIOTh PO BiICYT-
HiCTh KOH(UIIKTY iHTepeciB Ta BilacHOI (iHaHCOBOI 3alli-
KaBJIEHOCTI IIpH MiATOTOBIIi JAHOI CTATTi.
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Chronic kidney disease begins with acute kidney injury

Abstract. The paper discusses the development of chronic kidney
disease (CKD). It is postulated that acute kidney injury (AKI) may
be the onset of CKD formation. The pathogenesis of acute kidney
injury transition to acute kidney disease is based on the restriction
of sodium reabsorption in the tubules, stimulation of the intrarenal
renin-angiotensin system and restriction of blood flow in the neph-
ron. The authors express the opinion that the practical aspect of this
mechanism is the correction of hyponatremia, which leads to the
restoration of normal blood supply to the nephron. Thus, the iatro-
genic restriction of sodium chloride in the diet of AKI patients may
be erroneous. The authors present the pathogenetic stages of CKD
development from hypoxia to ischemia and the formation of scle-
rosis. It is emphasized that there are 3 categories of nephrons. The
first one with normal function, the second one with limited func-

tion and the third — sclerosed ones. Restoration of blood flow is
accompanied by an increase in the glomerular filtration rate, which
characterizes the functional renal reserve. Its value determines the
kidney ability to respond to negative factors and to realize the ef-
fectiveness of therapy for primary kidney disease. The article pre-
sents the latest International Society of Nephrology guidelines on
the use of steroidal and non-steroidal mineralocorticoid receptor
antagonists. The authors also present a scheme for determining the
effectiveness of therapy depending on the functional renal reserve
against the background of glomerular filtration rate, albuminuria
level and existing hypertension.

Keywords: acute kidney injury; chronic kidney disease; hypona-
tremia; functional renal reserve; correction of natremia; pathoge-
nesis of hyponatremia
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Hactanosu KDIGO 2025 woAO0 OLUiHKK, BeAeHHS
TA AiKYBOHHS OBTOCOMHO-AOMIHOHTHOI MOAIKICTO3HOI
XBOPOOU HUPOK

KDIGO 2025 Clinical Practice Guideline
for the Evaluation, Management,
and Treatment of Autosomal Dominant
Polycystic Kidney Disease (ADPKD)

Kidney Disease: Improving Global Outcomes (KDIGO) ADPKD Work Group.
KDIGO 2025 Clinical Practice Guideline for the Evaluation, Management, and Treatment
of Autosomal Dominant Polycystic Kidney Disease (ADPKD). Kidney Int, 2025,;107(25):51-S239.

Po3aiA 1. HOoMeHKAQTYpAQ, AiQrHOCTUKA,
NPOrHO3 i NOLWMPEHICTb
1.1. BU3BHQYEHHS TQ HOMEHKAQTYpQa

IIpaktnunwmii nyskT 1.1.1. ¥ mopneii 3 aBTOCOMHO-I0Mi-
HAHTHOIO TIOJIiKiCTO3HOIO XBOopobOor HUpok (ADPKD) a6o
aBTOCOMHO-OMiHAHTHOIO TOJIiIKiCTO3HOIO XBOPOOOIO MeyviH-
k1 (ADPLD) 3 BigoMoI0 reHeTUYHOI0 MPUYMHOIO 3arajibHa
HOMEHKJIaTypa MOBUHHA BKJIIOYaTU Ha3BY XBOPOOU, a MOTIM
Ha3BYy reHa.

IIpaktuunuii nyHkt 1.1.2. Jlrogu, gKi MaoTh (heHOTUN
cnektpa ADPKD a6o ADPLD, ane He mpoiIILIM TeHETUYHE
TECTyBaHHS, MPOJOBXYBATUMYTh HAa3WBATUCS TaKUMHU, IO
matoTb ADPKD a6o ADPLD.

[Mpaktuunuit nyHkT 1.1.4. JIns moneit, siki mpoinum re-
HetuuHe TectyBaHHs, ADPKD BuKOprcTOBYBaTUMETHCS SIK
Ha3Ba 3aXBOPIOBAHHSI, 1110 € PEe3YyJIbTaTOM MaTOreHHOTO Bapi-
anTta ocHoBHMX TeHiB ADPKD, PKD1 a6o PKD2, i miHop-
HUX TeHiB, SIKIIIO MAaTOTEHHICTh J0Ope MinTBepIKeHa.

1.3. AiarHoctuka

Pexomennartist 1.3.1. JIns1 CKpUHIHTY JOPOCIMX i3 PU3UKOM
ADPKD Mu peKoMeHIyeMO CITOYaTKy BUKOPMCTOBYBATH YJIb-
Tpa3BYKOBE 300pakeHHSI YEPEBHOI MTOPOXKHUHU B KOHTEKCTI Ci-
MeiHOro aHamHe3y, (hyHKIIii HUPOK i CyIyTHix 3axBoptoBaHb (1B).

[MpaktnuHuii nmyHkt 1.3.4. KoHTpoJjibHa MarHiTHo-pe-
30HaHcHa Tomorpadis (MPT), komm’torepHa Tomorpadist
(KT) Ta/abo reHeTMUHE TeCTyBaHHSI MOXYTb YTOUHUTHU Jlia-
THO3 i 10IaTKOBO OXapaKTepU3yBaTH 3aXBOPIOBAHHSI.

IIpaktnunuii yHkr 1.3.5. s mopeid i3 IMMO3UTUBHUM
cimeitHum aHamHe3oM ADPKD 0yno onucaHo BikKoBY Kiflb-
KiCTb KicT, BUsIBIeHNX Ha Y3/l, mo06 miarHocTyBaTtn abo BU-
xmount ADPKD (ta6m. 1, 2).

Chapter 1. Nomenclature,
diagnosis, prognosis,

and prevalence

1.1. Definition and nomenclature

Practice Point 1.1.1. In people with autosomal domi-
nant polycystic kidney disease (ADPKD) or autosomal
dominant polycystic liver disease (ADPLD) with a known
genetic cause, a common nomenclature should include
the disease name followed by the gene name.

Practice Point 1.1.2. People who have an ADPKD or
ADPLD spectrum phenotype but have not been geneti-
cally tested will continue to be termed as having ADPKD
or ADPLD.

Practice Point 1.1.4. For people who are genetically
tested, ADPKD will be employed as the name of the di-
sease resulting from a pathogenic variant to the major
ADPKD genes, PKD1 or PKD2, and the minor genes
when pathogenicity is well supported.

1.3. Diagnosis

Recommendation 1.3.1. For screening adults at risk of
ADPKD, we recommend first using abdominal imaging
by ultrasound, in the context of the family history, kidney
function, and comorbidities (1B).

Practice Point 1.3.4. Follow-up magnetic resonance
imaging (MRI), computed tomography (CT) imaging,
and/or genetic testing may clarify the diagnosis and fur-
ther characterize the disease.

Practice Point 1.3.5. For people with a positive family
history of ADPKD, age-specific numbers of cysts seen on
ultrasound have been described to diagnose or exclude
ADPKD (Table 1, 2).
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Tpaxktuaauit myHKT 1.3.6. 11 q1oaeit i3 MO3UTUBHUM Ci-
MeitHuM anamue3oM ADPKD vy Bini 16—40 pokiB 6y10 onu-
CaHO KiJIbKIiCTb KicT, BUsiBIeHUX Ha MPT, nis giarHoCcTUKM
a6o pukioueHHss ADPKD (ta6u. 3).

[Mpaktuunuit myHKT 1.3.8. [eHeTHYHE TecTyBaHHSI MOXe
niarHoctyBati ADPKD y mozeit 3 Binomoro ciMeitHO icTo-
pi€to abo 0e3 Hei Ta HagaTy IIPOrHOCTUYHY iHdopMaitito. Of-
HaK TeHeTUYHE TECTYBaHHS He € 000B’SI3KOBUM JISI BCTAHOB-
JIeHHs iepBUHHOTO AiarHo3y ADPKD y monunu 3 Tumosum
nposiBom (puc. 1).

1.4.2. Cnoco0u OniHKM TSIKKOCTI nepediry 3axXBopioBaH-
HS HUPOK

IIpaktuunuii nyHkr 1.4.2.1. 3aranbHuii 00’€eM HUPKHU 3
norpaBkoio Ha Bucoty (htTKV) mis mporHo3yBaHHS Haii-
TOUHillle BUMIipIOETbes 3a goromoroio MPT a6o KT, ane
piBHSIHHS efincoiga 3a gaHuMmu Y3JI TakoX € BapiaHTOM
ouiHku htTKV.

TMpakrnunuii myHKT 1.4.2.2. htTKV nependauae MaiidyT-
HE 3HWXEHHS QYHKIIi HUPOK.

Pexomenpariist 1.4.2.1. Mu peKOMeHIYEMO BUKOPHCTO-
ByBaTH Kiacugikaito Bizyasizauii Meiio /uist TporHO3yBaH-
HST MaiiOyTHBOTO 3HMKEHHS (DYHKIIiT HUPOK i TepMiHiB HUP-
KoBoi HejroctaTHOCTI (1B).

PosaAiA 2. Hupkosi nposisu
2.1. MNiaBULLLEHUA APTEPIAABHUA TUCK

[Mpaktuunuii myHkt 2.1.1. JlikyBaHHst Bucokoro AT y
moneii 3 ADPKD mae BKJoyaTu peryasipHUl MOHITOPUHT
AT, 6axano 3 BuMiptoBaHHsaM AT Broma, Moamudikaliiro mi-
€THU i crTocoOy XKUTTS Ta (papmMakoTepartio.

Practice Point 1.3.6. For people with a positive fam-
ily history of ADPKD aged 16—40 years, the numbers of
cysts seen on MRI to diagnose or exclude ADPKD have
been described (Table 3).

Practice Point 1.3.8. Genetic testing can diagnose
ADPKD in people with or without a known family history
and provide prognostic information. However, genetic test-
ing is not required to make an initial diagnosis of ADPKD in
a person with a typical presentation (Figure 1).

1.4.2. Ways to assess the severity of kidney disease
progression

Practice Point 1.4.2.1. Height-adjusted total kidney
volume (htTKYV) for prognostics is most accurately mea-
sured by MRI or CT scan, calculated using an automated
tool or semi-automated tool, but the ellipsoid equation is
also an option to estimate htTKV.

Practice Point 1.4.2.2. htTKV predicts future decline
in kidney function.

Recommendation 1.4.2.1. We recommend employing
the Mayo Imaging Classification (MIC) to predict future
decline in kidney function and the timing of kidney failure
(1B).

Chapter 2. Kidney manifestations
2.1. High blood pressure

Practice Point 2.1.1. Management of high blood pres-
sure (BP) in people with ADPKD should include regular
BP-monitoring, preferably with home BP measurements
(HBPM), dietary and lifestyle modifications, and phar-
macotherapy, if indicated.

Ta6nunuys 1. YnbTpa3ByKoBi KpuTepii 3a BikoBUMU rpyrnamu Ans fiarHOCTUKN aBTOCOMHO-LOMIHAHTHOro
nonikicrosy Hupok (ADPKD) y nrogevi i3 NO3UTUBHUM CiMEHUM aHAMHE30M

Bik KinbkicTb KicT
15-29 > 3 B OfHI/ 41 060X HMUPKaX
30-39 > 3 B OfHIM 41 060X HMUpPKaX
40-59 > 2 B 060X HMpKax

60+ > 4 B 060X HMPKax

Ta6bnuys 2. Kputepii Y3/ 3a BikoBumu rpynamu [s1s1 BAKITIOYEHHS] aBTOCOMHO-AOMIHAHTHOrO MosliKicTo3y HUPOK
(ADPKD) y ntoge# i3 nO3MTUBHUM CiMeHUM aHaMHe30M

Bik KinbkicTb KicT
15-29 > 1 B OfHIM 41 060X HMUPKaX
30-39 > 1 B OfHIM 41 060X HUPKaX
40-59 > 2 B OOHIM 41 060X HUpPKax

Tabnunys 3. Kpurepii MmarHiTHo-pe3oHaHcHoi Tomorpadpii ansa nogevi sikom 16—-40 pokis
i3 No3uTUBHUM CiMeHUM aHaMHe30M

Bik

KinbkicTb KicT

16-29

3040

8 Kidneys
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Pexomenpania 2.1.3. Hng mogeit i3 ADPKD BikoMm
18—49 pokis i3 XXH G1—G2 Ta Bucokum AT (> 130/85 mm
PT.CT.) MU pekoMmMeHAyeMo wuiaboBuit AT < 110/75 Mm
PT.CT.

Pexomennania 2.1.4. Iaa mopeii i3 ADPKD BikoM > 50
POKiB i3 Oyap-skoto ctagiero XXH My nMpornoHyeMo Liabo-
BUI CepenHiil cucToliuHuii aprepiaibHuil THCK < 120 MM
pr.cT. 2C).

Pexomenpaiis 2.1.5. Jliogsim 3 ADPKD i Bucokum AT mu
pexkomeHnyemo BukopuctoByBati iPAAC (IAIT®D a6o BPA)
SIK JIIKYBaHHSI TIEPILOi JIiHIT JUIsT TOCSTHEHHsI pEKOMEHI0Ba-
Horo 1iboBoro AT (1C).

Pexomenpauis 2.1.6. Mu peKOMEHIYEMO YHUKATHU OyIb-
skoi koMOiHalii IATT®, BPA Ta Tepanii npssMuMu iHri6iTO-
pamu peHiHy y mauieHTiB i3 ADPKD (1B).

2.2. XpOHi4YHW# GiAb Y HUPKAX

IMpaktnunuii myHkT 2.2.1. XpoHiuHUMIi Oib y 6011i, KUBO-
Ti uu mioriepeky B tozeit i3 ADPKD crin nociimkysaru, o6
BUKJIIOUUTH iHII TipuyuHu, okpiM ADPKD (mexaHiunuit
a00 criiHaJIbHUI OiJTb UM 3JI0SIKiCHE HOBOYTBOPEHHS Y JIITHIX
moneit), abo ycknagHeHHSI ADPKD (xponiuna iHdexis abo
KaMeHi).

IIpaktnunuii myHkr 2.2.4. HemeaukamMeHTO3He, HeiH-
Ba3uBHE BTpYYaHHs, K MPaBWJIO, CIil PO3IJISAAATH SIK TO-

Recommendation 2.1.3. For people with ADPKD aged
18—49 years with CKD G1-G2 and high BP (> 130/85 mm
Hg), we recommend a target BP of < 110/75 mm Hg, as mea-
sured by HBPM, if tolerated (1D).

Recommendation 2.1.4. For people with ADPKD
aged > 50 years with any stage of CKD (CKD G1-G5), we
suggest a target mean systolic blood pressure of < 120 mm
Hg (2C).

Recommendation 2.1.5. For people with ADPKD
and high BP, we recommend using RASi (ACEi or ARB)
as first-line treatment to achieve the recommended target
BP (1C).

Recommendation 2.1.6. We recommend avoiding any
combination of ACEi, ARB, and direct renin inhibitor
therapy in patients with ADPKD (1B).

2.2. Chronic kidney pain

Practice Point 2.2.1. Chronic flank, abdominal, or
lumbar pain in people with ADPKD should be investiga-
ted to rule out causes other than ADPKD (e.g., mechani-
cal or spinal back pain or malignancy in older people) or
complications from ADPKD (e.g., chronic low-grade in-
fection or stones).

Practice Point 2.2.4. Nonpharmacologic, noninva-
sive interventions generally should be considered as the

KniHiYHa XapakTepucTunka

Hopocni rpynun pusmky,

Mo3nTnBHUIA HeratneHui
T T T T T T ciMenHui cimenHun
aHaMHe3 aHamMHe3
Y3[ HWpOK (Kpwi-

Tepii Tabn. 1, 2)

|

}

i i . I
Heﬁli%ZTizngM Hlarto Riartos
MIATBEP- || gyknioueHo |
| [IKEHO !
I
. .

v v

L MPT Hupok Anenb-crieyudivHe
> (o g) leHeTNYHe TeCTyBaHHs FEHETVHHE TECTYBAHHS

1
1
A 4

A

A
MPT i reHeTuka
CyMHiBHI. [liarHo3
ADPKD BigcyTHiv

[iarHocToBaHo iHLLy
hopMy KiCTO3HOI

] XBOPOOW HUPOK/MEYIHKM

i leHeTuka HeratuBHa.
LA“SIT;S HiarHoz ADPKD
BifICYTHii

MoBTOpHe BidyanisavjiHe/
rEHETNYHE CMOCTEPEXEHHS
yepes 2 PoKn

PucyHok 1. Anroputm giarHoctuku ADPKD y fopocsmnx i3 rpyn pusnky (mo3nTUBHUI CiMeNHUA aHaMHe3)
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YaTKOBE JIIKyBaHHSI XPOHIYHOIO 0O0JI0 B HUpPKax y Jioaeu 3
ADPKD.

IMpakrnunuii myHkT 2.2.5. [ToeTanHe hapMakooriyHe
JIIKyBaHHSI XpOHIYHOTO 00J1I0 B HUpKax y Joaeit 3 ADPKD
CJIiI 3aCTOCOBYBATU, KOJM HEMEIMKAMEHTO3Hi HeiHBa3MBHi
BTPYYaHHSI HEIOCTATHBO TMOJIETTIYIOTh Oilb.

2.3. HegponiTias

IIpaktrunawmii myskr 2.3.3. Jliomu 3 ADPKD i kamensMu
B HUpPKax ITOBUHHI TTPOUTH 24-TOOUHHUM aHaIi3 cedi Ha Jii-
TOTeHHI (DaKTOpU PU3MKY, CepiliHi OCTiIKeHHS 300paxkeHb
HUPOK JUISI OLIIHKM KaMeHiB y HUX Ta aHaJli3 iXHiX KaMeHiB y
HUPKax, SKIIO 11 MOXKJINUBO.

IIpakTuunuii myHKT 2.3.4. MeankaMeHTO3He JIiKyBaHHSI
peuuauBy KaMeHiB y HUpKax y moaeii 3 ADPKD mae Oytu
TaKUM 3Ke, sIK i B 3araJIbHill MOMyJIsiii.

2.4. Moaarpa

IMpaktnunwmii myHkT 2.4.1. Jlioxgeit 3 ADPKD 3 6e3cumir-
TOMHOIO TilepypuKeMi€lo He il JiKyBaTh (hapMakoJoriv-
Ho. OpHak Moaudikallist Crroco0y KUTTS Ta TIETU MOXKe OyTH
KOPUCHOIO.

2.5. lemarypis

IIpakTnunuii myHkr 2.5.2. [locTavyaabHUKU MEIUIHMX
MOCIIYT TIOBUHHI OOTOBOPUTH 3 MalliEHTAMU MOKJIMBICTb Ma-
Kporemarypii mia yac BcraHoBieHHs niarHo3y ADPKD, 1106
YHUKHYTHU HEITOTPiOHOT0 3aHEIMOKOEHHS, SIKIIO 11€ CTAHEThCS.

initial treatment of chronic kidney pain in people with
ADPKD.

Practice Point 2.2.5. Stepwise pharmacologic treat-
ment for chronic kidney pain in people with ADPKD
should be implemented when nonpharmacologic, nonin-
vasive interventions do not adequately relieve pain.

2.3. Nephrolithiasis

Practice Point 2.3.3. People with ADPKD and known
kidney stones should undergo 24-hour urinary testing for
lithogenic risk factors, serial kidney imaging studies to as-
sess their stone burden, and analysis of their kidney stones
if feasible.

Practice Point 2.3.4. Medical treatment of recurrent
kidney stones in people with ADPKD should be the same
as in the general population.

2.4. Gout

Practice Point 2.4.1. People with ADPKD should not
be treated pharmacologically for asymptomatic hyperuri-
cemia. However, lifestyle and dietary modification may be
beneficial.

2.5. Hematuria

Practice Point 2.5.2. Healthcare providers should dis-
cuss the possibility of gross hematuria with patients at the
time of diagnosis of ADPKD to avoid unnecessary worry
if it happens.

MavieHT 3 Nigo3poto Ha iHeKLo KicTn
HUPKW (TemMnepaTypa > 38, rocTpuii Ginb AiarHocTnyHi KpuTepi
y 3AK > 11 x 109) HafABHOCTI LLlOHANMEHLLE 2 MYHKTIB 3 2 KaTeropin:
KniHiuHi chakTOpm:
1. FocTpuii 6inb/6inb B NPOEKLi HUPOK
2. CumnTomu ICLLI
3. HewlopaBHi iHBa3MBHI MaHinynsauii Ha Ce40BMBIOHNX
IHLWe pxepeno iHeKwii Y 3ananeHHs? Lunsaxax
4. MauieHT 3 ocnabneHnM iMyHITeTOM (BKNOYaoum
. nauieHTiB Ha gianiai)
Tax Hi Mikpo6ionoris:
l 5. Mo3nTrBHUIA BakKnociB cevi
IHOpiKyBaHHs Hi MoanTNEHI 6._ |_|O3VI.TI/IBI-.|I/IVI nociB piguHU KicTu
KICTV HUPKM LiarHoCTUYHI Bisyanisauis: , )
MasIoiMOBIPHO 03HaKN? 7. Y30, KT, MPT fio Ta nicns no4atky CMMNTOMIB, L0
BKa3Yl0Tb Ha HOBY CKMafHy KicTy
Tak 8. HaseHicTb rasy scepeaui kictn (Y30, KT, MPT)
IMoBipHe 9. I'IepMU,MCT_osHe 3ananeHHs (KT, MPT)
iHcbiKyBaHHS 10. PiseHb piguHu B KicTi (MPT)
KICTI HUPKIA 11. MoToBLLeHa CTiHKa KicTH (KT, MPT) .
12. KoHTpacTHe nigcunnexHs 060noHok kict (KT, MPT)
13. 306paxeHHs, Lo NoKaaye NiaBULLEHY LUIMbHICTb KiCTW
v NOPIBHAHO 3 iHLUMMW KicTaMu
[MoTpi6He JlikyBaHHS:
NifTBEPIKEHHS 14. KniHi4Ha Bignosigb Ha NikyBaHHsA aHTMGIOTMKaMK
lH(i)l{(OBaHOI 15. CumHTUrpadis 3 nemkoumTamm, MiveHnmMu iHgiem-111,
KicTn? CBiYMTb NPO HaKOMWYEHHS B KIiCTi
Hi Tak 16. KniHiyHa Bignosigb Ha aHTMGIOTUKOTEpanito
v
HonaTkoBa FDG MET-KT,
Bigyanisauis NO3UTPOHHO-eMiICiViHa
He noTpibHa Tomorpadis

PucyHok 2. Anroputm giarHocTuku iHghikoBaHoi Kictu Hupku rpu ADPKD
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2.6. IHpeKLiT ce4oBUBIAHUX LUASIXIB

Pexomennatris 2.6.1. KiiHitmeraM He cItin JlikyBaTth 6e3-
CUMNTOMHY OakTepiypito y nauieHtis 3 ADPKD (1B).

[MpakTraHwmii myHKT 2.6.2. [lepen moyaTKoM MpU3HAYEH-
Hs1 aHTuGioTukiB npu [CIL, ocobamBo npu BepxHix ICII Ta/
a0o mpwu Mmigo3pi Ha iH(EKIi KiCTU HUPKHU, CJIi/I TIPOBECTH
MOCIB cedi Ta KpOBi.

IMpakTuanauit myHKT 2.6.4. Jltoneit 3 ADPKD, siki MaroTh
JINXOMAHKY, TOCTPUii Oiib y KMBOTI UM OOIli, a TAKOX 30ib-
LLIEHHS JIEMKO1UTIB i/ab0 C-peakTUBHOTO OiJiKa, CJIif repe-
BipuTH Ha iH(EKIIiI0 KicTU HUPKHU (pHUC. 2).

Pexomenpauis 2.6.5. Ina moneit 3 ADPKD Ta indekui-
€10 KiCTH HUPKHU MU MIPOIIOHYEMO aHTHOGIOTUKOTEpATITiio 4—6
TUXKHIB, a HE KOPOTIIMUM Kypcom (2D).

Tpaktuyauit myHkT 2.6.5. Jlimigopo3ynHHMiI aHTHGIO-
TUK (HanpukJiaa, GTOPXiHOJIOHU, TPUMETONPUM-CYIbdamMe-
TOKCa30J1) CJill BUKOPUCTOBYBATHU IJIs1 JIIKyBaHHSI iH(eKILil
Kictu HUpKU y monaeit 3 ADPKD, sxio 11e MoXJIuBoO.

Po3AiA 3. AikyBAHHS TG NPOrpecyBOHHS
XHH, HUpKOBA HEAOCTATHICTb | 3AMICHA
HUPKOBA Teponiﬂ

3.1. NikyBQHHS TQ nporpecyBaHHst XXH

IIpaxktuunuii nyHkT 3.1.1. 3aranom jikyBanHsa XXH mpu
ADPKD noni6He 10 JiKyBaHHSI iHIIMX 3aXBOPIOBaHb HUPOK.
3.2. TPQHCNAQHTALSI HUPKU

[MpaktuuHuii myHKT 3.2.1. TpaHCcrUlaHTalLlisi HUPKY € Kpa-
IIIUM METOJIOM JIIKyBaHHSI HUPKOBOI HEAOCTATHOCTI y JIIOIei
3 ADPKD.

IMpakrrnunuii myHkr 3.2.5. Jlrogeit 3 ADPKD crin nikysa-
TH 32 TAMU CAMUMU iIMYHOCYTIPECUBHUMM TTPOTOKOJIAMU, IO
i IHIIIMX PeLMTTiIEHTIB TpaHCIIJIaHTaTa.

IIpaktnunwmii myskr 3.2.7. Ilig yac mepeaTpaHcIuIaHTa-
miiiHoro oocrexxeHHs Mg KaHaunatiB i3 ADPKD 3arampHy
Bary HUPOK i TEUiHKHU CJIif po3paxyBaTy Ta BiTHSATH Bim 3a-
raJibHOI MacH TiJia MalieHTa i OUIbII TOYHOI OLIHKYU Baru
Ta iHgekcy macu tina (IMT).

Pexomenpanig 3.2.1. Mu mpomoHyeMo, 1100 HaTMBHA
HedpekToMia y monein i3 ADPKD, ski oTpumyloTh TpaH-
CIIAHTALil0 HUPKH, TIPOBOAMJIACS JIMILIE 32 KOHKPETHUMU
MOKa3aHHSIMU, KOJIM KOPUCTh nepeBaxae pusuk (2C).

Po3aiA 4. Tepaniss AAS YNOBIAbHEHHS
nporpecyBaHHs 30XBOPIOBAHHA HUPOK
4.1. TonBanTaH

4.1.1. Iloka3zanns g0 npu3HaveHns ToasanTanHy npu ADPKD

Pexomenpanist 4.1.1.1. Mu peKOMeHIYEMO pO3IOYU-
HaTU JiKyBaHHS TojBanTaHoMm y gopociux i3 ADPKD i3
pIIK® > 25 mn/xB/1,73 M?, 9Ki MalOTh PU3UK LIBUIKOTO
nporpecyBaHHs 3axBoproBaHHs (1B).

4.1.2. 3acrepexkeHHs MO0 3aCTOCYBAHHS TOJBANTAHY
npu ADPKD

[Mpaktuunuit myHKT 4.1.2.1. [IpoTunokaszaHHs ToJIBaIl-
TaHy TTOBUHHI OyTH pO3MIsiHYTI y Beix marieHTtiB 3 ADPKD
Tepe TOYaTKOM JIiIKYBaHHS.

4.1.3. [To3yBaHHS TOJIBANTAHY

IMpaktnunuii nmyHkT 4.1.3.2. TonBanraH ciig po3noyu-
HaTU 3 1000BOi 703u 45 Mr BpaHIi Ta 15 mr yepe3 8 roguH

(puc. 3).

2.6. Urinary tract infections

Recommendation 2.6.1. Clinicians should not treat
asymptomatic bacteriuria in patients (1B).

Practice Point 2.6.2. A urine culture and blood cul-
tures should be obtained before antibiotics are started for
UTI, especially for upper UTI and/or suspected kidney
cyst infection.

Practice Point 2.6.4. People with ADPKD who present
with fever, acute abdominal or flank pain, and increased
white blood cells and/or C-reactive protein (CRP) should
be worked up for kidney cyst infection (Figure 2).

Recommendation 2.6.5. In people with ADPKD and
kidney cyst infection, we suggest treatment with 4—6 weeks
of antibiotic therapy rather than a shorter course (2D).

Practice Point 2.6.5. A lipid-soluble antibiotic (e.g.,
fluoroquinolones, trimethoprim-sulfamethoxazole) should
be used to treat kidney cyst infection in people with
ADPKD, if possible.

Chapter 3. Chronic kidney disease
(CKD) management and progression,
kidney failure, and kidney
replacement therapy (KRT)

3.1. CKD management and progression

Practice Point 3.1.1. In general, management of CKD in
ADPKD is similar to management of other kidney diseases.
3.2 Kidney transplantation

Practice Point 3.2.1. Kidney transplantation is the pre-
ferred treatment for kidney failure in people with ADPKD.

Practice Point 3.2.5. People with ADPKD should be
treated with the same immunosuppressive protocols as
other transplant recipients.

Practice Point 3.2.7. During the pretransplantation
work-up for candidates with ADPKD, the total kidney
and liver weight derived from total kidney and liver vo-
lumes should be calculated and subtracted from the pa-
tient’s total body weight for a more accurate assessment of
weight and body mass index (BMI).

Recommendation 3.2.1. We suggest that native ne-
phrectomy in people with ADPKD receiving a kidney
transplant should be performed only for specific indica-
tions when the benefit outweighs the risk (2C).

Chapter 4. Therapies to delay
the progression of kidney disease
4.1. Tolvaptan
4.1.1. Indications for tolvaptan in ADPKD
Recommendation 4.1.1.1. We recommend initiating
tolvaptan treatment in adults with ADPKD with an esti-
mated glomerular filtration rate (¢GFR) > 25 ml/min per
1.73 m?who are at risk for rapidly progressive disease (1B).
4.1.2. Precautions for tolvaptan use in ADPKD
Practice Point 4.1.2.1. Contraindications to tolvaptan
should be reviewed in all eligible people with ADPKD be-
fore treatment is initiated.
4.1.3. Dosage of tolvaptan
Practice Point 4.1.3.2. Tolvaptan should be initiated
with a daily dose of 45 mg upon waking and 15 mg 8 hours
later (Figure 3).
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IMpakruunuii nyHkT 4.1.3.3. IligBUILleHHS [0 LiJIbOBOI
1060801 1031 90 Mr BpaHii Ta 30 Mr yepes 8 roAauH, K npa-
BUJIO, Ma€ OyTU MeTOlo Teparii misd Bcix moneit 3 ADPKD
pu 100pili MepeHOCUMOCTI MalliEHTOM.

4.1.4. KoncynsryBanna moaeit 3 ADPKD, ski orpumy-
OTh TOJIBANTAH

IIpaktrunuii myHKT 4.1.4.3. JTiomsaMm i3 ADPKD Ta ixxim
JIiKapsiM HEOOXiTHO MOBIMOMUTH, IO JIIKyBaHHSI TOJIBAIITa-
HOM CJIiJl HEraifHO TIPUMUHUTHU Y KIIIHIYHUX CUTYallisIX, 1110
CIPUYNHSIOTH Ae(iuT 00’eMy a00 HE3MATHICTh HAJICXKHUM
YMHOM KOHTPOJIIOBATY MOKA3HUKY (PYHKIIII ITIeUiHKH.

4.1.5. YnpaBiiHHA Ta 3MEHIIEHHSI PH3UKY NOOIYHMX
ecekTiB: renaToTOKCHIHICTD

IIpaktuunuii myHkT 4.1.5.1. YacTuii MOHITOPUHT (YHK-
LIIOHAJIbHUX TECTIB MEYiHKU € O0OB’SI3KOBUM ISl JIIOJEi 3
ADPKD, siKi oTpMMYyIOTb JIiKyBaHHSI TOJIBAlITAHOM; iHCTPYK-
i1 11010 TIpolieCy BUKOHAHHS HaBeJACHI Ha puc. 4.

4.2. Crio>XMBQHHS PiAVUHU 3Q BIACYTHOCTI
TOABQIMTAQHY

Pexomenpamis 4.2.1.1. Mwu mnpoIoHyeMO amanTyBaTh
CITOXXWBAHHST BOIW, PO3IMOIiJICHE MPOTITOM IIHS, 1100 0-
CATTU IIOHalMeHIne 2—3 JIiTpiB BOAM Ha OEHb Y JIIoAeil 3
ADPKD Tta plIIK® > 30 mui/xB/1,73 M? 63 NpOTUIIOKA3aHb
(2D).

4.3. BUKOPUCTQHHS PANAaMiLnHy
(mTOR)

PexomeHnpatiist 4.3.1. Mu peKOMEHIyEMO HE BUKOPHCTO-
ByBatH iHribiTopu panamiuviy (mTOR) nst ynoBiibHeHHS
MporpecyBaHHsI 3aXBOPIOBaHHS HUPOK Yy Jitoaein 3 ADPKD
(1C).

Practice Point 4.1.3.3. Uptitrating to a target daily
dose of 90 mg upon waking and 30 mg 8 hours later should
generally be the goal of therapy in all people with ADPKD
unless this becomes intolerable or is contraindicated by
drug interactions.

4.1.4. Counseling people with ADPKD who are re-
ceiving tolvaptan

Practice Point 4.1.4.3. People with ADPKD and their
physicians should be advised that tolvaptan treatment should
be immediately interrupted in clinical situations causing vo-
lume depletion, inability to compensate for the aquaresis, or
inability to properly monitor liver function tests.

4.1.5. Management and risk mitigation of adverse
effects: hepatotoxicity

Practice Point 4.1.5.1. Frequent monitoring of liver
function tests is mandatory in people receiving treatment
with tolvaptan for ADPKD, a process that should follow
the instructions depicted in Figure 4.

4.2. Water intake in the absence of Tolvaptan

Recommendation 4.2.1.1. We suggest adapting water
intake, spread throughout the day, to achieve at least 2—3
liters of water intake per day in people with ADPKD and
an eGFR > 30 ml/min per 1.73 m? without contraindica-
tions to excreting a solute load (2D).

4.3. Mammalian target of rapamycin (mTOR)
inhibitors

Recommendation 4.3.1. We recommend not using
mammalian target of rapamycin (mTOR) inhibitors to
slow kidney disease progression in people with ADPKD
(10).

MouaTkoBa TuUTpyBaHHsA Llinsosa
033 noau nosa
A 21 K- 21 Tnx-
TutpyBaHHs 45 mr 3panky | L_ACHb /60 mr apanky |_A€HP 90 mr spaHky B
Ta 15 mr Ta 30 Mr 1@ 30 Mr MpoposxyiTe
3MeHLIeHHs | 15 Mr 3paHky |e 30 Mr 3paHky |« yBeyepi yBeyepi yBeyepi Ao H3T
MTpyBanty T Ocobnusi Ta 30 mr Ocobnmsi
yBedep! cuTyavii yseuepi cutyauji Po3rnsiHETE MOXIMBICTb BUKOPUCTAHHS TOMBAMNTaHY:
— pasom 3 iHri6itopamn CYP3A

— NpW HENEPEHOCKMMOCTI 860 PO3BUTKY MOBGIYHWX Al

— MiABMLLIEHHI PiBHA NEYiHKOBMX MPO6

PucyHok 3. [No4aTok npuiiomy i TUTpyBaHHs TonBanTaHy npu ADPKD

Bumipsiite 6a3oBy dyHKLito nediHku (ACT, AJT, 3aransHui 6inipy6iH)

\

HopmarnbHa

\

PosnoyaTtun npuinom TonsantaHy

\

O60B’A3K0BMIN MOHITOPUHI dhyHKLT nediHku (AJ1T, ACT, 3aranbHuii 6inipy6iH) nig Yac
npuiomMy TonesanTaHy:
— Lomicsausa npoTarom neplumx 18 mic.;
— KOXHi 3 mic. micna 18 mic. npuinomy

PucyHok 4. PekomeHA0OBaHW MOHITOPUHI AJ151 PaHHbOrO BUSIBJIEHHS JTIKAPCbKOI0 ypaXX€HHS neYiHku
y nrogevi 3 ADPKD, siki nOCTiViIHO NiKylOTbCs1 TONBarnTaHOM
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4.4. CratnHmn

Pexomenpaitist 4.4.1. Mu npornoHyeMO He BUKOPUCTOBY-
BaTU CTATUHM CIICLIiaJIbHO JIJIsI YIIOBiIIbHEHHSI TIPOTPeCyBaH-
HS$I 3aXBOPIOBaHHS HUPOK y Jofeii 3 ADPKD (2D).

4.5. MetopMiH

PexomMenparrist 4.5.1. Mu peKoMeHAIYEMO HEe BUKOPUCTO-
ByBaT MET(OPMiH CreliaibHO AJisl YIOBITbHEHHS TeMIIiB
nporpecyBaHHs 3axBoptoBaHHs y Joneit 3 ADPKD, ski He
MaloTh giadety (1B).

4.6. AHanor cCoMQToCTATUHY

Pexomenpariist 4.6.1. Mu ipormoHyeMo, 11100 aHaJIOTH CO-
MAaTOCTaTUHY HE Mpu3Havyanucs npu 3meHiueHHi plIIK® y
moneit 3 ADPKD (2B).

Pexomenpaitist 5.2.3.1. Mu peKoMeHIyeEMO MpU3HAYATH
aHaJIOIM COMAaToCTaTUHY TpuBaioi aii moaam 3 ADPKD Ta
MOMITHO 30i7IbIIEHOIO MOJIIKiCTO3HOIO MEYiHKOIO 3 TSDKKUMU
CUMIITOMaMH, TIOB’si3aHUMU 3 06’emoMm (1B).

Po3AiA 6. BHyTpilWHbOYEpenHi
CHEBPU3MMU T iHLLI eKCTPAPEHAAbHI
npogsu

Pexomenparis 6.1.1. Mu pexkomeHayemMo iHpopMyBaTi
nopociux i3 ADPKD npo minBuilieHUit pu3uK BHYTPIillTHbO-
yepenHux aHeBpusM (BYA) Ta cybapaxHoimaJbHUX KPOBO-
BunuBiB (CAK) (1C).

PexkomeHnnaiiisg 6.1.2. Mu peKOMEHIYEMO CKPUHIHI Ha
BYA y moneii 3 ADPKD ta ocoouctum anamHe3om CAK a6o
Mo3UTUBHUM ciMeiiHuM aHamHe3oM BUA, CAK (1D).

Po3AiA 7. Cnoci6 Xurrg
7.1. Crio>XyUBQHHST DK

IIpaktnunuit myskr 7.1.1. Jliomu 3 ADPKD nosunHi
JTOTPUMYBATUCS 3araibHUX PEKOMEHALIIN 11100 30POBOTO
XapuyBaHHS BiIMOBiZHO 10 peKoMeHmaliii BcecBiTHROI op-
raHisaiii oxopoHu 310poB’s i HacTaHOB 3 XXH.

IIpaxktuunuii myHkr 7.1.4. Jlionu 3 ADPKD noBuHHi min-
TPUMYBATH 3[0POBY Macy Tijia, Oepyyu 10 yBaru JA0AaTKOBY
Bary yepe3 30iIbIIEHHS HUPOK i TTeYiHKU.
7.2. Qi3nyHQ QKTUBHICTb

[Mpaktuynuit myHkT 7.2.1. Hopocnaux i3 ADPKD cuin
3a0X04yBaTH 10 (Pi3MIHOI aKTUBHOCTI ITOMipHOI iHTEHCHB-
HOCTI MPOTATOM IoHakiMeHIe 150 XBUIMH Ha TUXKIEHb a00
JIO PiBHSI, CYMICHOTO 3 1X CEeplIeBO-CYIMHHOIO Ta (i3UYHOI0
TojepaHTHicTo. Kpim Toro, ciim mpoBOIUTH CUIIOBI TPEeHY-
BaHHJ IIOHAMeHIIIe | TOOWHY ABivi HAa TUKICHbD.

PosAiA 8. BariTHIiCTb i penpoAYyKTUBHI
npo6Aemu

IMpaktnunuii nyHKT 8.1.1. OXOopoHa 310pOB’S XiHOK 3
ADPKD nitopogHoro BiKy BKJIIOYA€ YMPABIiHHS TOPMO-
HaJIbHOIO Tepari€lo, 30KpeMa KOHTpalEerllilo, KOHCYIbTY-
BaHHS 00 3a49aTTsI Ta BeJCHHS BariTHOCTI (puc. 5).

[Mpaktuynuit myHkT 8.1.2. XKinku 3 ADPKD Ta Kicra-
MU TIEYiHKM MOBMHHI OyTH TpoiH(GOPMOBaHi 111010 BUOOPY
KOHTpAILIENITUBIB 3 OMISINY Ha Te, IO BILIUB €CTPOTeHY Ta,
MOXJIMBO, TIPOTECTEPOHY MOXe OYTHM TIOB’SI3aHMIA 3 TiIBH-
IEHUM PU3MKOM MPOTrpecyBaHHS MOJTiKiCTO3Y MEYiHKHU.

IIpaktnunuit myakr 8.3.4. XKinkam 3 ADPKD MmoxHa
0e3MevHO MPOBOAUTH BariHaJIbHI MOJIOTH.

4.4. Statins

Recommendation 4.4.1. We suggest not using statins
specifically to slow kidney disease progression in people
with ADPKD (2D).

4.5. Metformin

Recommendation 4.5.1. We recommend not using met-
formin specifically to slow the rate of disease progression in
people with ADPKD who do not have diabetes (1B).

4.6. Somatostatin analogues

Recommendation 4.6.1. We suggest that somatosta-
tin analogues should not be prescribed for the sole pur-
pose of decreasing e GFR decline in people with ADPKD
(2B).

Recommendation 5.2.3.1. We recommend prescri-
bing long-acting somatostatin analogues in people with
ADPKD and markedly enlarged polycystic livers with se-
vere volume-related symptoms (1B).

Chapter 6. Intracranial aneurysms
and other extrarenal manifestations
Recommendation 6.1.1. We recommend informing adults
with ADPKD about the increased risk for intracranial aneu-
rysms (ICAs) and subarachnoid hemorrhage (1C).
Recommendation 6.1.2. We recommend screening
for ICA in people with ADPKD and a personal history of
SAH or a positive family history of ICA, SAH, or unex-
plained sudden death in those eligible for treatment and
who have a reasonable life expectancy (1D).

Chapter 7. Lifestyle
7.1. Nutrition intake

Practice Point 7.1.1. People with ADPKD should fol-
low general recommendations for a healthy diet, consis-
tent with World Health Organization (WHO) and CKD
guidelines.

Practice Point 7.1.4. People with ADPKD should
maintain a healthy body weight, taking into account the
additional weight due to enlarged kidneys and liver.

7.2. Physical activity

Practice Point 7.2.1. Adults with ADPKD should be
encouraged to undertake moderate-intensity physical ac-
tivity for a cumulative duration of at least 150 minutes per
week or to a level compatible with their cardiovascular and
physical tolerance. In addition, strength training should
be undertaken for at least 1 hour, twice per week.

Chapter 8. Pregnancy
and reproductive issues

Practice Point 8.1.1. Healthcare for women with
ADPKD of childbearing age includes management of hor-
monal therapies including contraception, preconception
counseling, and pregnancy management (Figure 5).

Practice Point 8.1.2. Women with ADPKD and liver
cysts should be educated regarding their contraceptive
choices, given that estrogen and possibly progesterone ex-
posure may be associated with an increased risk of PLD
progression.

Practice Point 8.3.4. Women with ADPKD can per-
form vaginal delivery safely.

Vol. 14, No. 1, 2025

http://kidneys.zaslavsky.com.ua 13



HactaHoBu / Guidelines

IIpaktnunuii myHkr 8.5.2. Husbki go3u acmipuny (75—
150 Mr Ha moOy) ciin nmpusHavaty 3 12-1o 1o 36-i THXKIEHD
BariTHUM XiHKaMm i3 ADPKD.

Ipaktnynuit myHkt 8.6.3. BaTbkaM cCIig MOBiIOMUTH,
o HopMmasibHe Y3/ mioaa He BuKIovae aiarno3 ADPKD y
JUTUHU TPYITUA PU3UKY.

Practice Point 8.5.2. Low-dose aspirin (75—150 mg
daily) should be prescribed from week 12 to week 36 in
pregnant women with ADPKD.

Practice Point 8.6.3. Parents should be counseled that
a normal fetal ultrasound does not exclude the diagnosis
of ADPKD in an at-risk child.

XKinkn 3 ADPKD giTopofiHOro Biky

FopmoHanbHa Tepanis:
— KOHCYNbTYBaHHS
LLIOAO PUBNKIB/KOPUCTI
Tepanii ectporeHom/
NporecTepoHOM LLOA0
nonikicTo3y ne4iHku;

— BHYTPIiLUHbOMATKOBA
cniparsb i rectareHHi
oparsibHi KOHTpaLuenTnsm
MOXYTb 6yTH KpaLmm
nns xiHok 3 ADPKD

KoHcynbTyBaHHSA
0O 3a4arTa:

— MPUNUHITL MPUAOM
NOTEHLINHO TepaTorex-
HUX Npenaparis Jo Toro,
Ak 3aBaritHiTh (iPAAC,
TonBanTaH);
— nepernsHbLTe pU3n-
Kn npeeknamncii, Al,
CMPUYMHEHOI BariTHICTO,
Ta nepenyYacHux nosorise
y XiHok 3 ADPKD

BepeHHs nig yac
BariTHOCTi:

— perynsipHa LLomicsy-
Ha oujiHka AT, pyHKuii
HWPOK Ta NpoTeiHypii;
— MOHiTOpuHr AT BOoma;
— MPOMNOHOBAHUI Li-
nboBuii AT < 135/85 mm
pT.CT.;
— HW3bKi 0031 acnipuHy
3 12-ro no 36-n TMxaeHb
BarirTHOCTi pekoMeHpoBa-
Hi BCiMm XiHkam 3 ADPKD;
— PEKOMEHO0BaHO LLOMI-
CAYHUIA CKPUHIHT Ha ICLL,
npwv NO3UTUBHOMY MNOCIBI
cedi HeobxiaHe NiKyBaHHS;
— 3aoxo4ynTe 36iMb-
LLIEHHS CMOXMBaHHS
piavHu

BepeHHs nicna BariT-
HOCTI:

— TonBanTaH nNpoTu-
rnokasaHum nig 4ac
rofyBaHHS rpynato i He
MOBWHEH Mpu3HayaTucs
y uen nepiog;
— IAMN® (eHananpun,
KanTonpun) MoXHa Bu-
KOPVCTOBYBATM Nif Yac
rogyBaHHs rpyanio 3
MOHITOPUHIOM HEMOBIISA
CTOCOBHO O3HaK rino-
TeH3ii;
— XiHKaMm 3 HETpPUMaH-
HAM cedi nicnsa nonoris
cnif 3anporioHysaTtu igi-
oTepanito Ta30BOro AHa,
0CO6MMBO AKLLO byae
Npu3Ha4eHo ToneanTaH

PucyHok 5. BeaeHHs xiHok 3 ADPKD pitopoaHoro Biky

[uUTWHa rpynn pusnky 3 NO3UTUBHUM
cimenHum aHamHe3om ADPKD

|

CninbHe NPUAHATTA piLLIEHHS Nif 4ac 06roBOpPeHHs
3 6aTbKamu AUTWHW Nepe.ar i HefonikiB AiarHOCTUKK

y fiteit 3 ADPKD
Y3[0-cKpuHiHr leHeTu I Hemage 6axaHHs
CKPUHIHF BCTaHOBMTY
T niarHos
Bigomi l
; Hemae i oM i Bapi
2 1kicta KicT BBaF;)?Z‘i:‘::VII Hesinomi B powHi BapianTy
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PucyHok 6. LliarHocTuka gite i3 rpynu pusmky ADPKD
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Pediatrician

OntunHa 3 giarHo3om ADPKD

or pediatric
nephrologist

v

OunTrHa 3 gyxe paHHiM abo paHHIM
noyatkom ADPKD

v

BumiptoBaHHs odbicHoro AT ta AMAT
(= 5 pokis/> 120 cm) 1 pas Ha 12 mic.

A

v

OutnHa 3 ADPKD

v

BumiptoBaHHsa ocpicHoro AT 1 pa3
Ha 12 mic.

!

OMAT (> 5 pokis/> 120 cm) 1 pas Ha 12 mic.,
AKwo AT > 75-ro npoueHTuna

[logaTkoBe fiarHOCTUYHE 06CTEXEHHS, Tepania nepLuoi NiHii — IAMN®/
BPA, uinboBuin AT < 50-ro npoueHTuns aéo < 110/70 Mmm pT.CT.

MoriTopuHr AT/dyHkuis HUpok/3AC/Y3[ Hupok

BigcyTHICTb PYTUHHOIO CKPUHIHIY NO3aHUPKOBUX MPOSBIB Y AUTUHCTBI

Y

Mopaan wopo cnocoby XUTTS (xapyoBa Cifb, CNOXMBaHHA BOAW, CMOPT,
BigMoBa Bif KypiHHA, IMT, yHukaTn HIM3IM)

A

O6rosopiTb Nepexif [0 AOPOCIOi Mepexi

\

=/

PucyHok 7. CnoctepexeHHsi 3a Aitbmn 3 ADPKD, sike mae nposoauTu negiatp
abo gutsaumii Hegpposor

PosaiA 9. Mpob6Aaemu neaiatpii

IMpaktuunuii nmyHKT 9.1.2. OOGroBOpeHHs MOTEHLIIHOI
KOPUCTI Ta IIKOJU, IMOB’SI3aHOI 3 1iarHOCTUKOIO Yy JiTeM, sIKi
3HAXOAAThCs B rpymi pusuky ADPKD, mae BUKopucToByBa-
TU CiMEHO-OPiEHTOBAHMIA MiAXiA i3 CIUIBHUM NPUUHSITTSIM
pillleHb, BKIIIOYHO 3 6aTbKaMU Ta/a00 3aKOHHUMU OITiKyHa-
MM i IuTHHOIO (puc. 6).

[MpakTuanwmii myHKT 9.1.7. Bukonaiite Y3]/1 6arbkam (abo
06abycsM i mimycsiM, sSIKIIO Bik 0aTbKiB MeHIe Big 40 pokiB),
11100 JIOTIOMOTTH YTOUHUTHU J1iarHO3 Yy JiTell 3 KiCTOI HUPKU
Ta HeTaTUBHUM CiMeiitHUM aHamMHe30M 1110710 ADPKD.

IIpaktrnunumii myHKT 9.2.1. OuiHIONTEe CTaHAAPTU30BAHUIA
oicuuit AT 110pOKy Bifl HApOIKEHHS Y AiTei i MijuTiTKiB i3
rpyrmm puzuky ADPKD.

Pexomenpattist 9.2.1. Mu pekoMeHIyEMO OpPi€EHTYBaTHCS
Ha AT mo < 50-ro mpoueHTHIs IS BiKy, CTaTi Ta 3pocTy abo
< 110/70 mm pr.cT. y mignitkiB i3 ADPKD Tta Bucokum AT
(1D).

Pexkomenpauisi 9.2.2. Mu pekOMeHIYEMO BUKOPUCTO-
ByBaTtu IATI® a60 BPA sk ¢papMakosioriyHy Tepariio nep-
1101 JIiHi1 11t Bucokoro AT y miteit Ta miaiitkiB i3 ADPKD
(1D).

[MpaktnuHuii myHKT 9.3.1. MOHITOPUHT MpoOrpecyBaHHs
3axBOpIOBaHHsI HUPOK y aitelt 3 ADPKD cniin aganryBatu Ha
OCHOBI KJIIHIYHUMX TTOKa3aHb, 1K-0T AT, dhyHKIlis HUPOK, 10-
ciimxeHHs cevi ta Y3/1 (puc. 7).

Chapter 9. Pediatric issues

Practice Point 9.1.2. Discussion of potential benefits
and harms related to diagnosis in children who are at risk
for ADPKD should employ a family-centered approach
with shared decision-making, including the parents and/
or legal guardians and mature child (Figure 6).

Practice Point 9.1.7. Perform ultrasound of the pa-
rents (or grandparents if the parents are aged < 40 years)
to help clarify diagnosis in children with kidney cysts and
negative family history for ADPKD who seek further di-
agnosis.

Practice Point 9.2.1. Assess standardized office BP an-
nually from birth, in children and adolescents with and at
risk for ADPKD.

Recommendation 9.2.1. We recommend targe-
ting BP to < 50" percentile for age, sex, and height or
<110/70 mm Hg in adolescents in the setting of ADPKD
and high BP (1D).

Recommendation 9.2.2. We recommend use of RASi
(i.e., ACEi or ARBs) as the first-line pharmacologic
therapy for high BP in children and adolescents with
ADPKD (1D).

Practice Point 9.3.1. Monitoring of kidney disease
progression in children with ADPKD should be tailored
based on clinical indications such as BP, kidney function,
urine studies, and ultrasound (Figure 7).
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IMpaktuynuit mynkr 9.3.4. JlikyBannsa ICIHI y aiteit 3
ADPKD npoBoauTbcs BiANOBIIHO 10 MICLIEBUX CTaHAAPTIB
st niteid 6e3 ADPKD.

[MpakTryHmii TIYHKT 9.3.6. 3BemiTh 10 MiHIMyMYy BHKO-
pUCTaHHS HECTEPOITHUX MPOTU3aTaIbHUX Mpernaparis.

IMpaktnunuii myHKT 9.4.1. 3aoxouyiiTe Ta BIPOBAIKYIi-
Te 3aXOIIU 3[I0pPOBOTO CIrtocoOy XuTts y nireit 3 ADPKD Tay
TpyTi pU3UKY.

IMpaktnunuii myskr 9.5.3. Ha choromHi HemocTtaTHbO
IOKa3iB Ha IATPUMKY BUKOPHMCTAHHS IIJILOBOI Teparlii abo
Tepariii, 1o Moaudikye xsopooy, mist ADPKD y miteit mo3a
AHTUTINIePTEH3UBHUM JIiIKYBaHHSIM.

Practice Point 9.3.4. Manage UTI in children with
ADPKD, according to local standards for children with-
out ADPKD.

Practice Point 9.3.6. Minimize the use of nonsteroidal
anti-inflammatory drugs.

Practice Point 9.4.1. Encourage and implement
healthy lifestyle measures in children with and at risk for
ADPKD.

Practice Point 9.5.3. There is currently insufficient
evidence to support use of targeted or disease-modifying
therapies for ADPKD in children beyond antihyperten-
sive treatment.

lMepeknapg: npogp. 1.0. Ayaapsb, K.M.H. |.B. Kpacrok, k.m.H. O.B. KapneHko, |.M. 3aBanbHa, €.K. Jlarogny
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Abstract. Background. Pregnancy in kidney transplant recipients is high-risk due to immunosuppression,
pre-existing comorbidities, and graft function concerns. Optimal maternal and foetal oufcomes require a
multidisciplinary approach and favourable baseline conditions. Objective: to identify ideal conditions for
pregnancy in kidney fransplant recipients and evaluate the impact of pregnancy on maternal and graft
outcomes. Materials and methods. It was the refrospective observational study conducted at the Depart-
ment of Obstetrics and Gynaecology of the Institute of Kidney Diseases and Research Centre (Ahme-
dabad, India) from 2014 to November 2020. A total of 27 pregnancies in kidney fransplant recipients were
analysed. Maternal nephrological parameters, obstefric complications, and graft function were assessed
during and after pregnancy. Key oufcomes measured included time between renal fransplantation and
conception, live birth rate, maternal renal function, and neonatal health. Data were collected from clini-
cal records and analysed refrospectively. Results. The primary outcomes were the interval between renal
transplantation and conception, live birth rate, and maternal renal function pre- and post-pregnancy. The
mean age at fransplantation was 28.70 + 3.82 years, and the mean age at conception was 31.07 + 2.57
years. The average fime between transplantation and conception was 47 months. Median serum creati-
nine was 1.13 + 0.39 mg/dL at conception and 1.09 + 0.45 mg/dL postpartum. Sixteen pregnancies (69 %)
resulted in live births. Common complications included preeclampsia (6 cases, 22.22 %), preterm delivery
(16 cases, 59 %), and low birth weight (? cases, 33.33 %). Caesarean section was performed in 14 patients
(62 %). Conclusions. Pregnancy in kidney transplant recipients is feasible under strict monitoring and does
not significantly affect graft function when optimal conditions are met. Outcomes are influenced by ade-
quate pre-pregnancy renal function, stable immunosuppressive therapy, and multidisciplinary care.
Keywords: post-kidney transplant pregnancy; high-risk pregnancy

Introduction

Renal transplantation is certainly life-saving in the lives
of patients suffering from renal failure. It improves the qua-
lity of life and is helpful for those who want to conceive. Fer-
tility declines because of a decline in sexual drive and gonadal
dysfunction in patients with progressing kidney diseases. In
certain conditions, pregnancy in patients with kidney grafts
is conceivable [1]. However, pregnancies with these specific
conditions are considered high risk especially because of the
inevitable treatment of immunosuppressive drugs, underly-
ing kidney disease and other comorbidities. Statistics from
the United Kingdom national cohort, propose that most re-
nal transplant recipients can achieve successful pregnancies,

although adverse events are common [2]. Among females
after renal transplantation the risk of pregnancy-related
complications, including preeclampsia/gestational diabe-
tes, caesarean section, prematurity, foetal growth restriction
and low birth weight compared to the general population
are significantly higher in these patients [3]. It was recently
revealed in a cohort of 56 female transplant recipients that
adequate graft function (creatinine < 110 umol/l) was posi-
tively correlated with pregnancy-related complications such
as preeclampsia and preterm delivery [3]. Preterm delivery is
related to several acute and chronic complications including
respiratory distress syndrome, intracranial haemorrhage,
apnoea, retinopathy of prematurity, seizures, necrotizing

© 2025. The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows others to  freely distribute the published
article, with the obligatory reference to the authors of original works and original publication in this journal.

For correspondence: Smit Bharat Solanki, MS, Assistant Professor, Department of Obstetrics and Gynaecology, Institute of Kidney Diseases and Research Centre, Dr HL Trivedi Institute of Transplantation

Sciences (IKDRC-ITS), Ahmedabad, India; e-mail: drsmitbharat@gmail.com
Full list of authors’ information is available at the end of the article.

Vol. 14, No. 1, 2025

http://kidneys.zaslavsky.com.ua 17


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0006-6475-7223
https://orcid.org/0000-0002-3249-694X

OpuwuriHaabHi ctarti / Original Articles

enterocolitis and temperature instability [4]. These infants
are at high risk of long-term neurodevelopmental morbidi-
ties such as cerebral palsy, mental disorders and impaired
learning [4]. Data on children’s initial longitudinal deve-
lopment in pregnancies after kidney transplantation are rare
even though many reports on successful pregnancies in kid-
ney transplant recipients are available [3, 4]. Data suggest
that these children’s cognitive development is no different
from that of controls [5]. An earlier National Transplant
Pregnancy Registry analysis of children exposed in utero
to cyclosporine, revealed no increased risk of birth defects,
significant problems with renal function, attention-deficit
hyperactivity disorder or neurocognitive or immune de-
velopment [6]. These findings are in sync with results from
previous studies that show a good rate of sufficiently de-
veloped children born to kidney-transplanted mothers [6].
According to a recent report, corticosteroids, cyclosporine,
tacrolimus and azathioprine are, in general, safe drugs du-
ring pregnancy in renal transplant recipients [7].

The purpose of this retrospective study was to assess
pregnancies following kidney transplantation and their im-
pact on mother, graft and foetus/early childhood with longi-
tudinal observation up to 2 years after delivery.

Materials and methods

This was an observational retrospective, single-centre
study. The study design was reviewed and approved by the local
Ethics Committee. Entitled patients were all renal transplant
recipients who became pregnant between 2014 and 2020.
Subsequently, all transplant recipients retain their follow-up
in the same institution throughout their lives after transplanta-
tion, and all tests are performed in a single central laboratory,
patients who were getting pregnant spontaneously or were
trying to conceive through Artificial reproductive techniques
were actively selected. The main outcome was the occur-
rence of any maternal complication. Information regarding
the preconception period (3 to 12 months before concep-
tion), each trimester of the pregnancy and short-term follow-
up (12 months after delivery) was collected from the medical
records maintained by the institution. For this analysis, each
pregnancy was considered an event. Clinical and laboratory
parameters were described. During antenatal follow-up, these
patients were advised to visit every month till 20 weeks and
thereafter every 15 days till 28 weeks and thereafter weekly
follow-up. All women received continuous haematinics during
pregnancy and follow-up. Urine samples were collected for
culture in each medical visit, and all bacteriuria, even asymp-
tomatic, was treated appropriately. Proteinuria was evaluated
in isolated urine samples, and the result was expressed as g/L.
Preeclampsia was defined according to NICE guidelines for
hypertension in pregnancy. Renal function (serum creatinine)
and proteinuria over time were assessed by repeated measures
analysis method. Children were followed up in paediatric
OPD till 2 years of age for any developmental delay.

Statistical analysis

All collected data were entered into the SPSS V20 and
analysis was conducted. Quantitative variables were ex-
pressed as mean and standard deviation. Non-continuous

data were countable and were expressed as percentages or
numbers. Fisher exact test was used for comparing groups.
P-value. P-value < 0.05 was considered to be statistically
significant. NS represents a non-significant difference be-
tween groups.

Results

The mean age at the time of renal transplantation was
28.70 years (32.40 £ 3.82). The average age at the time of
conception is 31.07 = 2.57 years. The average time between
renal transplantation and the occurrence of pregnancy was
3.97 £ 2.14 years. Of the 27 pregnancies, 16 (59 %) resul-
ted in the birth of a living child. Toxaemia was found in 6
(22.22 %) cases, low birth weight in 9 (33 %), preterm in 16
(59 %) and intrauterine growth retardation in 1 (3.70 %).
Caesarean section was indicated in 14 (52 %) cases. The
most common cause of renal transplant was crescentic glo-
merulonephritis (59 %) followed by other causes (Fig. 1).

There were five patients who had past history of gesta-
tional hypertension and 4 patients who had a past history
of preeclampsia, which might have led to acute renal and
chronic renal failure (in 10 patients) necessitating renal
transplant for survival. The reason for these patients lan-
ding up for renal transplant might be inappropriate control
of blood pressure and poor compliance in taking antihyper-
tensive drugs in the postpartum period. The mean transplant
pregnancy interval was 47 months. Pregnancy outcome con-

(O Crescentic glomerulonephritis

M Patchy cortical necrosis

O Adult polycystic kidney disease

B Membranous proliferative glomerulonephritis
[ Pyonephrosis

[ Lupus nephritis

_ ] Diabetic nephropathy
W Hypertensive nephropathy

Figure 1. Causes of renal transplant
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cerning transplant pregnancy interval was studied (Table 1).
It was found that patients with transplant pregnancy interval
> 2 years had good outcomes, where out of 27 patients, 16
patients had delivered successfully with healthy babies, ex-
cept one who had early preterm delivery at 28 weeks.

The effect of serum creatinine pre-pregnancy and du-
ring the antenatal period on pregnancy outcome was stu-
died (Table 2). The mean pre-pregnancy serum creatinine
level was 1.14 = 0.39 mg/dl. The number of deliveries was
higher in patients with pre-pregnancy serum creatinine
< 1.2 mg/dl. For patients with serum creatinine at around
1 mg/dl, one had preterm delivery at 28 weeks and 16 pa-
tients had term delivery.

All routine antenatal investigations like complete blood
counts, blood urea nitrogen, and urine routine examina-
tions were within normal limits, apart from 1 patient whose
haemoglobin was 8.8 gm/dl and 2 patients who had pus
cells and proteinuria in urine routine micro examinations.

No gross anomaly was detected in a foetus during an ante-
natal scan. Graft Doppler was also normal in all antenatal
patients.

Among antenatal complications, one patient had cho-
lestasis of pregnancy from 7 months of gestation, which
was managed conservatively. 17 patients were chronic hy-
pertensive, out of which, 8 patients had missed abortion, 6
patients had term delivery who remained mild hypertensive
throughout pregnancy and one developed preeclampsia su-
perimposed on chronic hypertension around 34 weeks of
gestation. Three patients developed newly diagnosed gesta-
tional hypertension from 20 weeks of gestation, out of which
2 patients developed preeclampsia at 32 weeks. Both pre-
eclamptic patients were delivered around 36 weeks by cae-
sarean section along with steroid coverage for the foetus and
delivered healthy babies.

The effect of various immunosuppressive agents on
pregnancy outcomes was also studied (Table 3). Out of 27

Table 1. Pregnancy outcome with respect to transplant pregnancy interval

Transplant pregnancy interval
Pregnancy outcome P-value
<2years (N=9) > 2 years (N =18)
Abortion 5 (55.56 %) 2 (11.11 %)
- 0.02 (S)
Delivery 4 (44.46 %) 16 (88.89 %)
Table 2. Effect of serum creatinine levels on pregnancy outcome
Serum creatinine Abortion (N = 6) Delivery (N = 21) P-value
<1.2 mg/dl 3 (50 %) 16 (59 %)
Pre-pregnancy 0.32 (NS)
> 1.2 mg/dl 3 (50 %) 5 (41 %)
Abortion (N = 4) Abortion (N = 23)
<1 mg/dl 1 (25 %) 15 (55 %)
Pregnancy 0.27 (NS)
> 1 mg/dl 3 (75 %) 8 (45 %)
Table 3. Inmunosuppressive agents and pregnancy outcome
Immunosuppressive Antenatal Foetal Postpartum

agents, n (%)

complications, n

complications, n complications, n

Prednisolone — 5 (18.5)

Missed abortion — 3

Prednisolone + cyclosporine — Missed abortion — 1

2(7.4) Chronic hypertension — 1
I:réd%lsolone + azathioprine — Cholestasis of pregnancy — 1 | IUGR — 1

Prednisolone + tacrolimus —
6 (22.2)

Missed abortion — 2

Chronic hypertension — 5
Preeclampsia superimposed on
chronic hypertension — 1

Cardiac anomaly
(VSD) — 12

Prednisolone + cyclosporine +
azathioprine — 6 (22.2)

Delayed LSCS wound
healing — 1
Bells’ palsy — 1

Prednisolone + azathioprine +
tacrolimus — 7 (25.9)

Gestational hypertension +
PROM (at 34 weeks) — 1
Missed abortion — 1

Notes: 2 — the use of tacrolimus therapy during pregnancy is not associated with increased risk of congenital
malformations. Cardiac anomaly might be sporadic in occurrence.
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pregnant patients, 4 had preterm deliveries. One patient
delivered at around 28 weeks and 3 patients at 34 weeks
of gestation. 1 preterm delivery was due to PROM and 2
preterm was due to preeclampsia and 1 was due to [IUGR.
All of them had caesarean delivery except one who had
preterm vaginal delivery at 28 weeks. The mean weight
of babies was 2.38 + 0.54 kg and the mean maturity was
35.53 £ 2.33 weeks (Table 4). Out of 16 babies, one ex-
pired due to cardiac anomaly (VSD) which was during
postpartum day 3, one baby was in neonatal intensive
care for 30 days because of prematurity and low bright
weight (1 kg at 28 weeks), and another for preterm. The
rest 13 babies were normal. During postpartum follow-
up, one patient had acute graft rejection 2 months after
abortion which was managed conservatively. One patient
suffered from Bell’s palsy in the postpartum period which
was managed conservatively, and another patient was in-
fected with COVID-19 at 4 months of pregnancy and was
referred to another hospital which had facilities to treat
pregnant patients with COVID-19. Maternal estimated
glomerular filtration rate (¢GFR) and neonatal creatinine
values are shown in Table 5.

Discussion

Managing kidney transplant receivers begins from their
peri-transplant period. The peri-transplant psychoanalysis
is important for these patients to realize the effect of preg-
nancy on grafted kidneys and guidance related to the proper
period to conceive. A recent meta-analysis concluded that

pregnancy in these populations is associated with high
chances of maternal and foetal complications hence neces-
sitating holistic counselling and management [8§].

According to the American Society of Transplanta-
tion Consensus Opinion, as long as graft function is good,
the patient can conceive. Graft function is considered
to be optimum when serum creatinine < 1.2 mg/dl, with
<500 mg/24 h protein excretion. However, when the inter-
val between kidney transplant and pregnancy is more than 5
years, it may cause impairment of renal function, due to re-
duced tolerance of grafted kidney to physiology of pregnan-
cy but with suitable supervision and follow-up these can be
prevented. In this study, patients with transplant pregnancy
interval greater than 2 years had good pregnancy outcomes
with 15 full-term and 1 preterm delivery.

During the antenatal period, these patients are at risk
of developing hypertension, as a result of either pre-exi-
sting chronic hypertension or gestational hypertension,
which needs to be managed aggressively [9]. In our study,
out of 27 patients, 17 patients were chronically hyperten-
sive, and 3 patients had gestational hypertension. Out of
17 chronic hypertensive patients, 8 had abortions, 6 were
mild hypertensive throughout the pregnancy and 1 patient
had preeclampsia superimposed on chronic hypertension.
Gestational hypertension and mild chronic hypertension
were managed with methyl dopa, which is still preferred
for mild hypertension as it is well tolerated and does not
cause uteroplacental insufficiency [9]. Other antihyperten-
sive agents like labetalol, nifedipine, and thiazide diuretics

Table 4. Characteristics of newborns

Live births N =16 (%)
Mean gestational age 35.53 + 2.33 weeks
Extreme preterm (< 28 weeks) 0
Very premature birth (28—32 weeks) 1(6.25 %)
Moderate to late premature birth (32—-37 weeks) 15 (93.75 %)
Term (> 37 weeks) 0
Median birth weight 2303.00 + 0.52 g
Small for gestational age 1(6.25 %)
Adequate for gestational age 15 (93.75 %)
3000-3500 g at birth 0
2500-3000 g at birth 8 (50 %)
< 2500 g, low birth weight 8 (50 %)

Table 5. Maternal eGFR and neonatal creatinine values

Parameter Mean = SD Range Time point Additional notes
Maternal eGFR at . 5 . Indicates baseline renal
conception 65.2 + 12.3 mL/min/1.73 m 48.0-89.0 | At conception function
Maternal eGFR : 5 6 weeks Shows renal recovery
postpartum 66.8 + 11.7 mL/min/1.73 m 50.0-90.5 postpartum post-pregnancy

. First 48 hours of May reflect maternal
Neonatal creatinine 0.85 + 0.12 mg/dL 0.6-1.1 life creatinine levels

20
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can be used depending on the grade of hypertension [9, 11].
These patients can develop superimposed preeclampsia
which causes grave maternal and foetal complications, like
renal failure, liver failure, HELLP syndrome (haemolysis,
elevated liver enzymes, and thrombocytopenia), eclampsia,
stroke and even maternal mortality. In a foetus, it can re-
sult in small for gestational age, preterm delivery, hypoxic
injury, and foetal loss [10]. It is problematic to diagnose
preeclampsia early in kidney recipients as they already have
proteinuria and blood pressure usually buds in the third tri-
mester of pregnancy.

There is the likelihood of graft rejection throughout
pregnancy, but it is hard to diagnose with variations in serum
creatinine. Whenever altered graft function is detected on
Doppler, it is significant to exclude graft rejection secondary
to preeclampsia and other renal causes. If supposed, a bi-
opsy of the kidney should be done under the guidance of
ultrasonography [11]. There is inadequate evidence for
the use of muromonab-CD3 or anti-thymocyte globulin
for treating graft rejection. It can be conservatively treated
alone with corticosteroids [11]. In this study too, 1 patient
had acute graft rejection 2 months after abortion was ma-
naged with plasmapheresis and steroids. American Society
of Transplantation Consensus Conference recommends
that in order to reduce the incidence of graft rejection, a
dose of immunosuppressant drugs must be sustained at pre-
pregnancy levels throughout pregnancy. Hence, the serum
level of these drugs needs to be checked during the antena-
tal period [12]. In our study, the levels of immunosuppres-
sant drugs were monitored. Further antenatal complications
like gestational diabetes, anaemia, and infections such as
urinary tract infections can occur [13]. These patients are
susceptible to advanced infections like toxoplasmosis and
infection with herpes simplex virus, HIV, varicella zoster,
hepatitis B or C virus [14]. Antenatal diagnosis should be
done to detect these infections and patients should be vacci-
nated with live vaccines like rubella before transplant. In the
majority of cases, caesarean section is the favourable route
of delivery however normal vaginal delivery can be directed
uneventfully.

Other than these stated risks, kidney transplant recipi-
ents are also at higher risk for PROM, which can progress
to higher chances of preterm delivery and low birth weight
children [11]. So, it is highly recommended to give corti-
costeroids later in pregnancy (between 28 and 34 weeks) to
help in foetal lung maturity [11, 13]. The incidence rate of
foetal intrauterine growth restriction is 25—55 %, due to ad-
verse effects of already existing hypertension and renal di-
sease [15]. So, alongside with patient, it is vital to carefully
check for foetal growth to diagnose foetal growth restriction
as early as possible [11].

Preterm offspring, even if born in late preterm (34—36
gestational weeks) are at an increased risk for mortality and
morbidity like impaired neurodevelopmental outcomes
such as cerebral palsy, mental retardation as well as more
behavioural aberrations than full term-born children [16].
Hence, it is of vital importance to evade the abnormally late
preterm birth to decrease both instantaneous neonatal and
even the complications at advanced stage of development.

This demands reliable steady treatment of prevailing and
distinct risk factors. As newly reported, kidney allograft re-
cipients have a 15-fold increased risk of preterm births and
even a 7-fold higher risk for small-for-gestation births as re-
lated to the overall general population [2].

During the period of pregnancy, foetuses of such pa-
tients are exposed to immunosuppressive agents which
can lead to affecting organogenesis and foetal antenatal
and postnatal growth. The current evidence and recom-
mendations are for non-usage of mycophenolate mofetil
and rapamycin for 8 weeks before pregnancy because they
are related to increased structural anomalies [17]. There
is an extended list of immunosuppressive drugs but the
drugs which are most usually used during pregnancy are
steroids, tacrolimus, azathioprine and cyclosporine. Ta-
crolimus and cyclosporine are included in FDA category
C, while steroids are included in FDA category B and aza-
thioprine in FDA category D [17]. Short-acting glucocor-
ticoids like prednisolone are favoured in kidney transplant
patients. The use of prednisolone in pregnancy is related
to higher chances for PROM and can also increase hyper-
tension. There are cases reported of cleft palate and also
cases of mental retardation have been reported associated
with the use of steroids [17, 18]. Severe maternal infection
can happen with augmented doses of prednisone (more
than 25 mg/day). Azathioprine also has a risk of congenital
anomalies and malformations that series from 5 to 11 %;
but such malformations do not have any typical pattern.
Azathioprine can lead to low-birth-weight babies, preterm
deliveries, hyperbilirubinemia and respiratory distress syn-
drome. Azathioprine has been also linked with dose-rela-
ted myelosuppression in the foetus.

On another pointer, the use of cyclosporine and tacroli-
mus during pregnancy is linked with low birth weights and
increased occurrence of maternal diabetes, hypertension
and kidney graft dysfunction. Cyclosporine also surges the
production of thromboxane and endothelin, which are re-
lated to the pathogenesis of preeclampsia. Because of these
reasons, a dose of cyclosporine must be limited to 2—4 mg/kg
per day [19].

Practical recommendations for clinicians. Based on
the results and implications of your study, consider provi-
ding the following recommendations:

Preconception counselling. Encourage a stable period
post-transplantation before conception, ideally more than 2
years, to ensure graft stability. Optimize pre-pregnancy renal
function, with serum creatinine levels below 1.5 mg/dL.

Monitoring during pregnancy. Close monitoring of
renal function, blood pressure, and signs of preeclampsia
during prenatal visits. Regular ultrasounds to assess foetal
growth and identify complications like intrauterine growth
restriction.

Medication management. Avoid teratogenic immuno-
suppressants like mycophenolate mofetil during pregnancy;
consider safer alternatives. Monitor drug levels closely to
balance graft protection with maternal and foetal safety.

Delivery planning. Plan for delivery in a tertiary care
centre equipped to handle high-risk pregnancies, including
NICU facilities for preterm or low-birth-weight neonates.
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Postpartum follow-up. Monitor maternal renal func-
tion and graft health postpartum. Evaluate neonatal health,
particularly renal function and growth parameters, during
follow-up visits.

Strength of the study. This study proves to be one of its
kind which is the largest series of such cases observed to date
in India. All the cases were observed and managed by expe-
rienced gynaecologists and nephrologists. So, the chances of
technical failure were less. All the readings were taken by a
single observer to minimize interobserver’s bias.

Limitations of the study. It was not a randomized con-
trolled trial, but a retrospective observational study. So, the
chances of bias can be higher. It was an observational study
and there was no control group in our study. Blinding was
not done so a chance of observer bias was there.

Implication of the study. This study shows that preg-
nancy in post-renal transplant patients is considered a
high-risk pregnancy. This study proves that post-renal
transplant pregnancy is possible and has good outcomes
if the proper time of conceiving and modification is done
according to graft functioning. From this study, one can
understand the important parameters of pregnancy post-
renal transplant time of commencement of immunosup-
pression therapy and effective patient management. One
can also appreciate the critical steps in maintaining the
pregnancy, and various predictors of complications in the
same through this study.

Conclusions

Pregnancy in kidney transplanted patients is a high-risk
pregnancy, but pregnancy does not appear to affect graft
function through certain conditions. The volume of females
undergoing renal transplants is swelling with time and also
with longevity of life. Appropriate counselling concerning
the optimal time to conceive and the effect of pregnancy
on the kidney is very significant and should be modified ac-
cording to graft functioning. Transplant-pregnancy interval
and pre-pregnancy serum creatinine are significant factors
in foreseeing pregnancy consequences. Such patients fall in
a high-risk group but can have good pregnancy outcomes
with regular antenatal and postnatal follow-up.
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BaritHiCTb NiCAS TPAHCAAQHTALT HUPKMK:
BMAMB HO 3AOPOB’Sl MATEpPI TA NAOAQ

Pe3iome. AkryanbHicTs. BariTHicTb y peLMmieHTOK TpaHCIIaH-
TOBaHOI HUPKU € BUCOKOPU3MKOBOIO Uepe3 iMyHOCYIpeciio, Ha-
SIBHI CYITYTHI 3aXBOPIOBaHHS i po0aeMu 3 pyHKIIi€l0 TpaHCTIIaH-
Tata. ONTUMAJIbHI pe3yabTaTd IJid MaTepi i Iioaa 3ajexaThb Bil
MYJBTUAUCIUTUTIHAPHOTO TIAXOMY Ta CHPUSITAMBUX BUXiTHUX
yMoB. MeTa: BU3HAYMTH ineaqbHi YMOBM BariTHOCTI B PeIlMIIi-
€HTOK TPAHCIUIAHTOBAHOI HUPKU, OI[IHUTU BIUIUB BaTiTHOCTI
Ha 37I0pOB’s MaTepi i (yHKIIO TpaHcIiaHTara. Marepiaam ta
meToaM. Lle Oyno peTpocneKTuBHE oOcepBalliiiHe TOCTiIKEHHSI,
MpoBeJeHE Y BilliIeHH] aKyliepcTBa Ta rinekoJiorii [HcTuTyTy 3a-
XBOPIOBaHb HUPOK Ta HAYKOBO-IOCIiTHOTO LIEHTPY (Axmemabar,
Inamist) 3 2014 poky mo muctonana 2020 poky. [IpoananizoBaHo 27
BariTHOCTEH y pelUmieHTOK TpaHCIUIaHTOBaHO1 HUpKM. [Tim yac
BariTHOCTI Ta micJisl Hei olliHIoBaJIM HedPOJIOriuHi mapaMeTpu B
MaTepi, aKylIepchKi YCKIagHEHHs U (DyHKIIIO TpaHCIUIaHTaTa.
OCHOBHIi pe3yIbTaTH BKJII0YAIN YaC MiX TpaHCILJIAHTAIli€l0 HUPKU
Ta 3a4aTTsM, YaCTOTY HAPO/DKEHHSI KUBUX AiTeil, HUPKOBY (DyHK-
11if0 B MaTepi Ta 3M0pOB’st HOBOHapoIkeHoro. [laHi 3i0paHi 3 Kiri-
HIYHUX 3aIUCIB i MpoaHaIi30BaHi peTpocneKTuBHO. Pe3yabTaTu.
[lepBUHHUMM KiHLIEBUMM TOYKAMM OyJIM iHTepBaJl MiX TpaH-

CIJTAaHTALli€}0 HUPKM Ta 3a4aTTsIM, YAaCTOTAa HAPOIKEHHS XUBUX
niTeit i pyHKLis HUPOK Matepi 10 Ta micist BaritHocTi. CepenHiit
BiK IMaIliEHTOK Ha MOMEHT TpaHCIIaHTallii craHoBUB 28,70 + 3,82
POKY, cepenHiii Bik Ha MOMeHT 3auartss — 31,07 = 2,57 poky.
CepeHili yac MiX TpaHCIUIAHTAL€0 i 3a4aTTsIM JOPiBHIOBAB
47 wmicsausm. CepelHiit piBeHb KpeaTHMHIHY CHPOBATKM CTaHO-
BuB 1,13 + 0,39 mr/nn mix vac 3avarts it 1,09 = 0,45 mr/mn mic-
s nonoriB. LlictHaausaTs BaritHocTeir (59 %) 3aBepLumancs
HapoOKEHHSIM XMUBUX HiTeil. [lommpeHnMu yckiaaHEHHSIMU
Oyau mpeekiamrcis (6 Bunankis, 22,22 %), nepemadacHi moyo-
ru (16 Bunankis, 59 %) Ta HU3bKa Bara pu HapoKeHHi (9 BU-
nazkis, 33,33 %). KecapiB po3TiH BukoHaHo 14 xinkam (52 %).
BucHoBKu. BariTHicTh y perMmieHTOK TPaHCIIIAHTOBAHOI HHMP-
KU MOXKJIMBA TIPU PETEIbHOMY MOHITOPUHTY i HE MA€ 3HaYHOTO
BIUIMBY Ha (PYHKIIi10 TpaHCILIaHTaTa MPpU JOTPUMaHHI ONTUMAaIb-
HUX YMOB. Pe3ynbratu 3ajexarhb Bill anekBaTHOI (DYHKIIT HUPOK
10 BariTHOCTI, cTabiIbHOI IMyHOCYTIPECUBHOI Tepartii Ta MyJIbTH-
IUCUUILTIHAPHOTO MiIXOMIY.

Ki10490Bi ciioBa: saritHicts micis TpaHcriaHTauii HUPKK; Ba-
TiTHICTb BUCOKOTO PU3UKY
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Abstract. Background. The study focuses on acute kidney injury (AKD in hospitalised COVID-19 patients.
AKlis asignificant medical issue often linked to severe conditions like pneumonia and sepsis. Understanding
the predictors of AKl in COVID-19 s crucial for improving patient outcomes. Materials and methods. In Kyiv,
a refrospective, case-control study was conducted at the KAPITAL Ltd. (Medical Centre “Universal Clinic
"Oberig”). The study included 129 patients hospitalised with moderate to severe COVID-19 from 2020 to
2021. They were divided into those who developed AKI (n = 19) and those who did not (n = 110). We used
various statistical logistic regression models to predict AKI. Results. Significant predictors of AKl included
age, C-reactive protein levels, absolute lymphocyte count, Padua Prediction Score, and respiratory
insufficiency. No significant differences were observed in gender distribution, estimated glomerular
filtration rate on admission, prevalence of hypertension, diabetes, or body mass index between the two
groups. Multivariate logistic regression incorporating the Padua Prediction Score showed strong predictive
performance with an AUC of 0.803. Conclusions. The study highlights the critical need for accurate
predictive models failored to specific populations. It aims to develop a novel, region-specific predictive
model for AKI in COVID-19 patients by focusing on the Ukrainian population. The model leverages local
data to improve risk predictions and patient oufcomes, emphasising the importance of early identification
and stratification of high-risk individuals.

Keywords: mortality; acute kidney injury; pneumonia; C-reactive protein; Padua Prediction Score; lym-
phocytes; respiratory insufficiency, public health; hospitalisation; outcomes, risk factors; modelling

Introduction

Secondary outcomes of coronavirus disease 2019
(COVID-19) are relevant study directions. Acute kidney
injury (AKI) is a significant medical problem, often asso-
ciated with severe cases of pneumonia, sepsis, and other
critical conditions that may result in a sudden loss of kid-
ney function. In patients with COVID-19, AKI arises due
to both direct and indirect impacts on renal function. AKI
was associated with poor outcomes. Despite growing evi-
dence, developing accurate prediction models for AKI in
COVID-19 patients remains a topic of considerable debate.
Recent studies propose using static predictive models [1] or
artificial intelligence/machine learning [2]. However, we
still lack a unique risk assessment application and additional
decision-making tools in Ukraine.

Our study aims to analyse existing predictive models for
acute kidney injury in hospitalised COVID-19 patients. We
seek to evaluate their applicability and limitations while de-
veloping a novel predictive model explicitly tailored to the
Ukrainian population. Using data from one of Kyiv hospi-
tals, this model will incorporate region-specific clinical and
demographic factors to enhance the accuracy of AKI risk
prediction and improve patient outcomes. So, this study
aimed to assess the risks of acute kidney injury and create a
prediction model of acute kidney injury risk.

Materials and methods

We conducted a retrospective, case-control, single-
center study to create an AKI risk-predicting model. The
study was conducted at the KAPITAL Ltd. (Medical Cen-
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tre “Universal Clinic “Oberig”). A total of 914 patients with
COVID-19, 503 (55 %) males, 411 (45 %) females with a
median age of 61 years (interquartile range (IQR) 19.00—
93.00), were hospitalized from September 29, 2020, to July
9, 2021. Three hundred and ninety-three patients were hos-
pitalized in 2020 and 521 — in 2021. In 2020, 19 (4.83 %)
patients died in COVID departments. We analysed hospita-
lised patients (Table 1) with severe and moderate COVID-19
cases from 2020 to 2021 (n = 129). They were divided into
those who had acute kidney injury during hospitalisation
(n = 19) and those who did not have AKI (n = 110). Our
study intentionally included a higher proportion of elderly
patients, reflecting the well-established association between
age and the severity of COVID-19. This demographic focus
was driven by their increased vulnerability to severe out-
comes, including AKI and mortality. By emphasizing this
group, we aimed to capture the clinical complexities most
relevant to severe cases of COVID-19. However, this focus
introduces a potential selection bias, as younger patients
with milder forms of the disease were underrepresented.
Future studies should incorporate a broader age range to
ensure generalizability of the findings. All patients agreed
to use personal data on the first day of hospitalisation. The
Ethical Committee of the Bogomolets National Medical
University proved the study (expert conclusion according to
the Protocol of Ethical Committee No. 173 dated June 19,
2023).

The data was processed using EZR. For analysing quan-
titative indicators, we used the mean value (M), standard
error (+ m), 95% confidence interval (CI) for the normal
distribution; the median value (Me) and interquartile range
(QI-QIII) were calculated for the non-normal distribution.
We used prevalence (%) and 95% CI for qualitative indica-
tors. The Mann-Whitney test was applied to compare mean
values in two groups for quantitative measures, and the chi-
square test (with Yates’ correction) to compare qualitative
measures. We used logistic regression models to estimate the
association of factorial features with the outcomes risk as-
sessment. We also assessed the odds ratio with 95% CI. The
models were evaluated by the area under a receiver operating
characteristic curve (AUC) and its 95% CI, with measure-
ment of sensitivity and specificity. We performed all calcula-
tions for a critical significance level of 0.05.

There was no significant difference in gender distri-
bution between the non-AKI (n = 110) and AKI group
(n=19) (p=0.8). However, significant differences were ob-
served in the median age of patients in the AKI group who
were younger — 79 years (IQR 67.5—80). No significant
difference was found in the estimated glomerular filtration
rate (eGFR) on admission (p = 0.8). Additionally, there
were no significant differences in the prevalence of hyper-
tension, diabetes, or in body mass index (BMI) between the
two groups.

Results and discussion

Univariate logistic regression analysis (Table 2) revealed
no significant differences in factors such as baseline inter-
leukin-6 (IL-6), albumin levels on admission, BMI, eGFR
on admission, serum creatinine on admission, or glycated
haemoglobin (HbAlc).

However, significant differences were observed in the
following variables: age (negative influence), C-reactive
protein (CRP) maximum level, minimum albumin levels,
minimum eGFR, maximum creatinine levels, creatinine in-
crease (times elevated), Padua Prediction Score, respiratory
insufficiency (severity), severity of lung injury as assessed by
multi-slice computed tomography.

These findings highlight key predictors associated with
acute kidney injury in the studied population, suggesting
their potential inclusion in future predictive modeling ef-
forts. Using multivariate logistic regression, we developed a
predictive model incorporating the Padua Prediction Score
to assess the impact of various factors on the severity of kid-
ney injury (Table 3). The model demonstrated strong per-
formance, with the AUC of 0.803 (95% CI 0.698—0.908).
The identified threshold for high risk was 0.167, with a sen-
sitivity of 78.9 % and a specificity of 72.5 % (Fig. 1). These
findings suggest the model’s potential utility in predicting
acute kidney injury in hospitalised COVID-19 patients.

In our previous studies, we suggested using the Padua
Prediction Score, rise in serum creatinine, and proposed
personal lethality risk index as additional tools for assessing
hospitalisation criteria |3, 4].

We developed a model (Table 4) incorporating CRP le-
vels and the Padua Prediction Score as predictive factors in a
separate multivariate logistic regression analysis. This model

Table 1. Demographic and clinical characteristics of the study population

Characteristic Measures Bc;:lh=g1r g;l)p S Nor(1'-1A=K1I 19(';;, up A(Izlgl;cg;p P
Gender Females, N (%) 73 (56.6) 63 (57.3) 10 (52.6) 0.8
Age, years Me (IQR) 79.1 (78-83) 81.0 (78-83.75) 79 (67.5-80) 0.001*
gdGrﬁiF;S‘i’gn, i M (SD) 60.1 (20.8) 60.31 (19.73) 59 (26.67) 0.8
Hypertension N (%) 58 (45) 46 (41.8) 12 (63.2) 0.13
Diabetes mellitus N (%) 29 (22.5) 25 (22.7) 4(21.1) 1.0
BMI, kg/m? M (SD) 28.8 (5.4) 28.3 (5.58) 31.23 (3.88) 0.33

Note: * — if p is lower than 0.05, the difference between groups is significant.
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demonstrated the AUC of 0.839 (95% CI1 0.756—0.921), in-
dicating substantial predictive accuracy (Fig. 2).

The identified threshold for high risk was 0.177, with a
sensitivity of 78.9 % and a specificity of 80 %. These results
underscore the potential of CRP and the Padua Predic-
tion Score as valuable predictors for acute kidney injury in
COVID-19 patients.

We found the positive influence of respiratory insuffi-
ciency and CRP on the AKI risk (Table 5).

At the threshold point of 0.322, sensitivity is 89.5 % and
specificity is 87.8 % (Fig. 3).

For calculating AKI risk, we proposed the following for-
mula:

pVSeVAKI _ 1/(1 + e—(—8.190447+ 0.862989 - X1 +0.010454 - X2))
- E

where X1 is respiratory insufficiency (1, 2 or 3), X2 is
C-reactive protein, mg/L.

The formula could be implemented in R and Python
as well. For example, patient A. had absolute lymphocyte
count 0.06, respiratory insufficiency 3, CRP 185.06 mg/L,
Padua Prediction Score 5. In R, it looks like a script, with

Table 2. Univariate logistic regression model for AKI risk

Factor feature L R s'gn'fg’*a“ce’ Odds ratio (95% Cl) | AUC (95% Cl)
Age, years ~0.096 + 0.030 0.00141 0.908 (0.856-0.963) | 0.731 (0.612-0.85)
Absolute lymphocyte
count. 1691 ~4.50 = 1.41 0.0011 0.011 (0.0007-0.177) | 0.799 (0.684-0.914)
CRP max, mgll 0.014 + 0.004 0.000184 1.02 (1.010-1.020) | 0.815 (0.729-0.902)
IL-6 0.0027 + 0.0027 0.327 1.00 (0.997-1.01) | 0.66 (0.511-0.808)
Albumin baseline, g/l ~0.087 + 0.077 0.262 - 0.618 (0.429-0.806)
Albumin min ~0.22 +0.08 0.00954 0.8 (0.684-0.949) | 0.75 (0.607-0.893)
Alanine
amimotansferase, Ui 0.02 + 0.01 0.0477 1.02 (1.00-1.040) | 0.641 (0.513-0.769)
Aspartate
amotansierase, Ui 0.016 + 0.007 0.0352 1.02 (1.00-1.030) | 0.64 (0.493-0.786)
BMI, kg/m? 0.1+ 0.1 0.323 - 0.725 (0.468-0.982)
eGFR baseline, mi/min ~0.003 + 0.010 0.799 - 0.501 (0.336-0.667)
Srrnej}:”'“e baseline, 0.009350 = 0.004642 0.044 - 0.556 (0.402-0.71)
eGFR min, ml/min ~0.135 + 0.030 0.00000896 | 0.873 (0.823-0.927) | 0.941 (0.896-0.987)
Creatinine max, pmol/l 0.02000 = 0.00468 0.0000181 1.02 (1.010-1.030) | 0.949 (0.907-0.991)
{'{‘rﬁreesase In creatinine, 2.4900 + 0.6488 0.00012 12.1 (3.38-43.1) 0.941 (0.874-1)
Ferritin 0.0003420 + 0.0002500 0.175 - 0.774 (0.673-0.876)
HbA1C, % 0.43 +0.19 0.026 1.54 (1.05-2.25) 0.566 (0.4-0.733)
Padua Prediction Score 0.98 + 0.36 0.00642 2.67 (1.32-5.41) 0.658 (0.53-0.786)
Respiratory insufficiency 2.40 £ 0.67 0.000406 11.1 (2.92-41.9) 0.845 (0.767-0.923)
CT, % 0.035 + 0.012 0.00408 1.04 (1.01-1.060) | 0.757 (0.637-0.877)
CT, % over 50 % 1.34 = 0.52 0.00998 3.8 (1.38-10.6) 0.641 (0.52-0.762)

Notes (here and in Table 3-5): b — model coefficient; m — coefficient’s error; * — if p is lower than 0.05, the model

is significant.

Table 3. Multivariate logistic regression model for AKI risk as a calculator for evaluating

Padua Prediction Score and absolute lymphocyte count

109/

Factor feature Model coefficient, b + m Significance, p* Odds ratio (95% Cl)
Intercept —2.5610 = 1.4226 0.07 0.077 (0.0047-1.26)
Padua Prediction Score 0.7298 + 0.3774 0.05 2.07 (0.99-4.35)
Absolute lymphocyte count, —4.1922 + 1.4344 0.0035 0.015 (0.0009-0.251)
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respiratory insufficiency (RI) of 3, CRP of 185.06 mg/L:
«RI<-¢(3); CRP << ¢(185.06); df = data.frame (RI, CRP);
print(1/1+exp(-predict(GLM.1, df))))». The estimated
risk could be thought as high. We presented calculations in
Table 7.

The influence of CRP levels and the absolute lympho-
cyte count on acute kidney injury outcomes is significant,
particularly in severe cases where the inflammatory process
is critical. Protein levels, for example CRP, often rise rapidly
during severe inflammation, contributing to multi-organ in-
jury, including direct effects on kidney function.

While these effects may result from direct inflammatory
damage, preclinical mechanisms like microvascular injury
or immune-mediated pathways may also play a role. Recog-

nising such patterns highlights the importance of using these
markers as tools for decision-making in clinical practice.

Incorporating CRP levels and absolute lymphocyte
count into predictive models offers an additional layer of
risk stratification for COVID-19 patients, enabling earlier
identification of those at higher risk of AKI. Such an ap-
proach can support timely interventions and improve pa-
tient care.

These results could also be applicable to other viral or
bacterial types of pneumonia, as similar inflammatory
mechanisms may contribute to acute kidney injury in these
conditions. However, external validation must confirm the
model’s generalizability across different patient populations
and settings.

1.0

0.8 - P
0.167 (0.725, 0.789)

Sensitivity

— T T T T T
1.0 08 06 04 0.2 0.0

Specificity

1.0
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06
Z
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.‘%
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04
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Figure 1. Logistic regression model for predicting AKI
depending on Padua Prediction Score and absolute
lymphocyte count with AUC 0.803
(95% ClI 0.698-0.908)

Figure 2. Logistic regression model
for predicting AKI depending

on Padua Prediction Score and CRP

with AUC 0.839 (95% CI 0.756-0.921)

Table 4. Multivariate logistic regression model for AKI risk as a calculator
for evaluating Padua Prediction Score and CRP

Factor feature Model coefficient, b £+ m Significance, p* Odds ratio (95% CI)
Intercept —6.011678 + 1.453929 0.0000355 0.002 (0.0001-0.04)
Padua Prediction Score 0.862989 + 0.389262 0.026624 2.37 (1.11-5.08)
CRP, mg/I 0.013576 + 0.003887 0.000478 1.01 (1.01-1.02)

Table 5. Multivariate logistic regression model for AKI risk as a calculator
for evaluating respiratory insufficiency and CRP

Factor feature

Model coefficient, b  m

Significance, p* Odds ratio (95% Cl)

Intercept —8.190447 + 2.074065 0.0000785 0.000277 (0.00000476-0.0162)
Respiratory insufficiency 2.227176 + 0.693696 0.00132 9.270000 (2.38-36.1000)
CRP 0.010454 + 0.004735 0.02725 1.0 (1.0-1.02)
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Further research is essential to explore the utility of this
approach in broader contexts. Future studies should focus
on validating these findings in larger, more diverse cohorts
and assessing the potential for integrating these predictive
tools into routine clinical practice.

The current literature highlights gaps in the systema-
tic evaluation of available data. Many findings are derived
from isolated case-control studies, and few comprehensive
studies specifically address the AKI prediction issue. Nota-
bly, Krzanowska et al. conducted a nationwide prospective
study in Poland in 2024, focusing on risk factors for AKI
among COVID-19 patients treated in Polish hospitals.

1.0

0.322 (0.878, 0.895)

Sensitivity

— T T T T T
1.0 08 06 04 0.2 0.0

Specificity

Figure 3. Logistic regression model for predicting AKI
depending on respiratory insufficiency and CRP with
AUC 0.901 (95% CI 0.826-0.975)

Table 7. Calculator for AKI risk prognosis in COVID-19

Their work examined 5,806 patients with moderate to se-
vere COVID-19, identifying a subgroup of 4,630 patients
for detailed analysis. The study provided valuable insights
into the role of some conditions and laboratory tests, in-
cluding chronic kidney disease, a history of previous AKI
episodes, kidney transplantation, need for oxygen therapy,
hypertension, circulatory failure, procalcitonin, neutro-
phil count, and myoglobin concentration [1]. The research
summarised key treatment outcomes by leveraging their
predictive model and underscored the importance of strati-
fying patients based on AKI risk profile. The findings high-
lighted the need for further validation of predictive tools
across diverse populations to improve AKI management in
COVID-19 cases.

Several studies have reported similar findings in predic-
ting AKI in COVID-19 patients. A study conducted by Li
et al. in the Boston area [5] developed risk scores for AKI

Table 6. Evaluation of diagnostic test performance:
sensitivity, specificity, and predictive values

Estimation
(lower-upper CI)

0.257 (0.178-0.349)

Characteristic

Apparent prevalence

True prevalence 0.174 (0.108-0.259)

Sensitivity 0.895 (0.669-0.987)

Specificity 0.878 (0.792-0.937)

Positive predictive value 0.607 (0.406-0.785)

Negative predictive value 0.975 (0.914-0.997)

Diagnostic accuracy 0.881 (0.805-0.935)

Likelihood ratio of a

positive test 7.321 (4.120—1 3006)

Likelihood ratio of a 0.120 (0.032-0.446)

negative test

Absolute I
Intercept | lymphocyte gzg:’: Prediction Calcula- Critical Sensitivity, % | 78.9
count, 10°/L tion Result value 0.167
N/a 0.06 5
; : : Specificity, % | 72.5
2561  |-4.1922 0.7298 1.0161269 | High risk of acute kidney | =P -7
injury
Respiratory insuf-
Intercept | CRP, mg/L ficiency (1, 2,3 or | calcula- Critical Sensitivity, % | 89.5
absent) tion Result value 0.322
N/a 185.06 3
igh ri i Specificity, % | 87.8
~8.190447 | 0.010454 2.227176 1.6533135 ;'l'j%':y”s" of acute kidney | 5P v, %
Padua Prediction e
Intercept | CRP, mg/L Score Calcula- Result Critical 0477 Sensitivity, % | 78.9
tion value '
N/a 185.06 5
i P : Specificity, % | 80.0
6.011678 | 0.013576 0.862989 1.4423554 i"r'l'j%':y"s" of acute kidney | =P v
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and death using demographic factors and biomarkers. Their
model achieved an AUC of 0.785 for predicting AKI and
utilised factors like age, CRP, and D-dimer levels. Other re-
search in Switzerland [6] also highlighted the incidence of
AKI in hospitalised COVID-19 patients. This study focused
on factors like age, chronic kidney disease history, CRP le-
vels and found that AKI was common in patients with severe
COVID-19. It highlights that AKI is associated with high
in-hospital mortality [6]. A comprehensive review criti-
cally appraised various predictive models for diagnosing and
prognosing COVID-19. It emphasised the necessity for vali-
dated models to improve clinical decision-making and pa-
tient outcomes [7]. These studies highlight the importance
and ongoing efforts to improve predictive models for AKI in
COVID-19 patients.

The BIRCOV trial provides valuable insights into the role
of renin-angiotensin system (RAS) inhibitors in COVID-19
patients, demonstrating increased risks of hypotension and
acute kidney injury with angiotensin-converting-enzyme in-
hibitors compared to angiotensin II receptor blockers or di-
rect renin inhibitors. These findings align with our observa-
tions regarding the challenges in managing blood pressure in
patients with COVID-19 pneumonia and coexisting hyper-
tensive conditions [8]. While our retrospective study could
not fully capture the use and duration of RAS inhibitors, the
BIRCOV study results highlight the importance of conside-
ring such medications’ impact on kidney function and blood
pressure control. It is important to note that our model does
not account for the use or duration of renin-angiotensin
system inhibitors, given the retrospective design and incom-
plete data from external intensive care unit transfers. Future
prospective studies should aim to include this variable for
a more comprehensive risk assessment. The patients in our
study presented with diverse clinical backgrounds, including
varying stages of COVID-19 pneumonia. Some were admit-
ted from home, while others were transferred from other in-
tensive care units, often with advanced conditions and prior
interventions. Some patients experienced acute respiratory
distress syndrome that is why it was difficult to achieve com-
plete information on their medical history. This population
also had high rates of complications, including bacterial su-
perinfection and sepsis, which likely contributed to AKI and
other organ injuries.

Although hypertension was a common comorbidity in
the medical histories of many patients, our study did not fo-
cus on real-time blood pressure measurements during hos-
pitalization. This decision was made because blood pressure
variability in critically ill COVID-19 patients is often influ-
enced by the use of vasopressors such as noradrenaline or
other adrenomimetic agents rather than underlying hyper-
tensive pathology. Given the complexity of managing blood
pressure in critically ill patients, particularly those requi-
ring hemodynamic support, the direct relationship between
baseline hypertension and AKI risk could not be reliably as-
sessed in our cohort. Comprehensive monitoring and inter-
vention strategies in elderly patients, given their heightened
vulnerability to severe COVID-19 outcomes, including AKI
and multi-organ dysfunction, are essential. The study inclu-
sion criteria focused on hospitalised patients with moderate

or severe COVID-19, and we did not analyse the impact of
hospitalisation duration or timing in this cohort.

All patients with diabetes in our study continued to re-
ceive their outpatient therapy upon admission, wherever
clinically appropriate. However, for patients experiencing
decompensation of diabetes, particularly those influenced
by corticosteroid therapy, we employed a uniform strategy
of insulin therapy using short-acting insulin to manage
hyperglycemia effectively. This approach aligns with stan-
dard practices for managing hyperglycemia in critically ill
patients. The introduction of corticosteroids often exacer-
bated glycemic instability, necessitating careful monitoring
and frequent insulin titration to prevent hyperglycemia and
its associated complications. We excluded detailed informa-
tion about the use of non-insulin medications for diabetes
such as metformin, sitagliptin, or dapagliflozin, as the ex-
posure to these agents was inconsistent among patients. The
variability in their usage and potential discontinuation upon
hospital admission made it challenging to assess their influ-
ence on outcomes like AKI or mortality. Instead, our analy-
sis focused on therapies recommended in clinical guidelines
for COVID-19 management in intensive care settings, en-
suring consistency across the cohort. In our cohort, patients
received glucocorticoids and anticoagulants as part of their
COVID-19 management, in line with clinical guidelines.
Low molecular weight heparins were administered in thera-
peutic dosages to prevent or manage thrombotic complica-
tions commonly observed in severe COVID-19 cases. These
interventions were guided by regular monitoring of coagula-
tion parameters such as D-dimer levels, platelet count, and
fibrinogen. The use of glucocorticoids was particularly criti-
cal in managing hyperinflammatory states, though it neces-
sitated close monitoring of glucose levels and hemodyna-
mics to mitigate potential side effects like hyperglycemia or
fluid retention. We emphasized the importance of system-
atically monitoring laboratory and clinical parameters to
guide treatment decisions. For assessing hemodynamic and
coagulation status, the PaO,/FiO, ratio was a key metric for
respiratory function and oxygenation, while coagulation
markers informed adjustments to anticoagulant therapy.
The Padua Prediction Score was utilized to stratify throm-
botic risk and guide the dosing of anticoagulants, ensuring
that patients at higher risk of thrombosis received adequate
prophylaxis or therapeutic management. Our study col-
lected detailed data on oxygen therapy methods used for pa-
tients, including nasal cannula, high-flow oxygen therapy,
continuous positive airway pressure therapy, non-invasive
ventilation, and mechanical ventilation. These interven-
tions were implemented based on the severity of respiratory
distress and clinical judgment during treatment. Despite
the detailed data on oxygen supply types, our analysis did
not identify a statistically significant influence of these in-
terventions on the predictive outcomes of our model. This
may reflect the heterogeneity in patient responses to oxy-
gen therapy and the multifactorial nature of AKI in severe
COVID-19. The lack of significance could also be attributed
to the advanced disease stages of our cohort, where oxygen
therapy might act as a supportive measure but not directly
influence key predictors such as creatinine levels, ferritin, or
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respiratory insufficiency scores. Although the type of oxygen
supply did not impact our model, its importance in patient
management remains indisputable. Escalation of oxygen
therapy, particularly to non-invasive or mechanical ventila-
tion, often reflects severe disease progression and is an es-
sential component of supportive care in COVID-19.

Conclusions

Our study underscores the significant impact of acute
kidney injury in hospitalised COVID-19 patients and high-
lights the critical need for accurate predictive models. The
analysis of existing models reveals gaps and limitations, par-
ticularly in COVID-19. By focusing on the Ukrainian po-
pulation, our study aims to develop a novel, region-specific
predictive model for AKI, considering unique clinical and
demographic factors.

Significant predictors like CRP, absolute lymphocyte
count, the Padua Prediction Score, and respiratory insuf-
ficiency were identified as critical in assessing AKI risk. It
is obligatory to calculate eGFR and compare it with previ-
ous available results. In case of a rapid rise in creatinine or
a decrease in urine output, the decision on hospitalisation
should be highly recommended.

Our multivariate logistic regression model incorporating
the Padua Prediction Score demonstrated strong perfor-
mance with an AUC of 0.803, indicating reliable predictive
accuracy.

By leveraging data from Kyiv, our model achieves tai-
lored risk predictions that account for local healthcare dy-
namics and patient characteristics.

These insights emphasise the importance of such models
in improving patient outcomes through early identification
and stratification of high-risk individuals. Furthermore, our
findings advocate for continued research and model valida-
tion across diverse populations to enhance the management
of AKI in COVID-19 and other critical illnesses.

Practical recommendations. Based on the findings of
our study and existing literature, we propose the following
recommendations for clinical practice:

1. Close monitoring of renal function. Regular assess-
ment of creatinine and eGFR levels in COVID-19 patients,
particularly those with preexisting hypertension, chronic
kidney disease, or exposure to RAS inhibitors.

2. Individualized blood pressure management. For pa-
tients with severe COVID-19, adjust or withdraw RAS inhi-
bitors as necessary to prevent hypotension and exacerbation
of organ injury. Substitute with alternative antihypertensive
regimens when clinically indicated.

3. Early detection and management of superinfection.
Vigilance for bacterial infections and sepsis is critical, as

Information about author

these may exacerbate AKI and other organ injuries. Con-
sider prompt antibiotic therapy in suspected cases.

4. Utilization of predictive models. Incorporating AKI
risk prediction tools can help identify high-risk patients
early, allowing for tailored interventions to mitigate renal
injury.
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AHTOHIKOK O.4].

HavuioHaAbHM MeandH yHiBepcuTteT imeHi O.O. boromoabLsl, M. KniB, YkpaiHa
TOB «KATTTANA» (MeAndHmi LeHTP «YHIBepCaAbHQ KAiHika «O6epir»), M. Kuis, YkpaiHa
HQALiIOHQABHMT BINCBKOBUN MEANYHU KAIHIYHK LLeHTP «[ OAOBHMI BINCBKOBUN KAIHIYHWV FTOCMITAAL», M. KuiB, YKpQiHO

IHCTPYMEHT AASl NPOrHO3YBAHHS FOCTPOTO YPOXKEHHS| HUPOK
Y roCniTaAi3oOBaAHMX naujieHTiB i3 COVID-19

Pe3siome. AKTyaJIbHiCTh. JIOCTIIKEHHS 30CcepeKeHe Ha TOCTPO-
My nomkomkeHHi Hupok (I'TIH) y rocmiTanizoBaHMX Mali€HTIB
i3 COVID-19. I'TIH € cepiio3HOI0 MeAUYHOIO TPOOIEMOI0, 110
YacTo TIOB’s13aHa 3 TSLKKMMM CTaHAMU, SIK-OT TTHEBMOHIsI Ta cell-
cuc. Posyminns ipenukropiB I'TIH y manienTiB i3 COVID-19 mae
BUpilIaJbHe 3HAYEHHS [JIs1 TIOJIMIIEHHST Pe3yJIbTaTiB JIiKyBaHHSI.
Martepiamn Ta Metoau. Y Kuesi Gya0 mpoBemaeHO peTPOCHeK-
TUBHE JIOCIIIDKEHHSI TUITY «BUITAAOK — KOHTpOJib» Ha 6aszi TOB
«KATIUTAJl» (Mennunuit ieHTp «YHiBepcaabHa KiliHika «O6e-
pir»). Y HpoMy B3suIM yyacThb 129 mailieHTiB, rocmiTajli3oBaHUX i3
MOMipHUM Ta TsKKUM riepedirom COVID-19 3 2020 no 2021 pik.
Bonu Oynu posninieHi Ha 2 rpynu: THX, y Koro po3sunynocs ['TTH
(n = 19), i oci6 6e3 I'TTH (n = 110). dxs nporuodyBanus [TTH
BUKOPMCTAHO Pi3Hi MOMEi CTaTUCTUYHOI JIOTICTUYHOI perpecii.
PesyabraTu. 3Hauymmmu npeaukropamu ['TIH Oynu BiK, piBeHb
C-peakTuBHOTO 0OiJika, aOCONMIOTHA KiTBKICTh JIIM(OIIUTIB, OILiH-
Ka 3a MPOTHOCTUYHOIO IKamowo [lamyi Ta nuxajibHa HEZOCTAT-
HicTh. He crocrepiranocst CyTTeBux BiIMiHHOCTEN y PO3IOiIi 3a

CTaTTIO, PO3PAXYHKOBIii IBUAKOCTI KIIyOOUKOBOI (DiNIbTpaliii mpu
rocmiTajisallii, apTepiajabHiii rinepTeHsii, lyKpoBoMy 1iabeTi abo
iHIeKci Macu Tila MixX nBoMma rpynamu. baratodakropHa Jioric-
TUYHA perpecisi, 110 BKJIIOYAE OLIHKY 3a mKanoto [lanyi, nmpoxe-
MOHCTpYBaja BUCOKY IMPOrHOCTUYHY edekTuBHicTh 3 AUC 0,803.
BuCHOBKH. ¥ CTaTTi MiIKPECIEHO KPUTUUHY IMOTPEOY B TOUHUX
MPOTHOCTUYHUX Mozessix po3BuTKy I'TIH, aganToBaHMX 10 KOH-
KpeTHUX momysuiid. Lle mocmimkeHHsT cipsiMoBaHe Ha PoO3po0-
Ky HOBOI perioHaJibHOi IMTPOTHOCTUYHOI MOJENi I/ TALli€HTIB i3
COVID-19, i3 30cepekeHHAM Ha TOMyJsilii Ykpainu. Y moxeni
BUKOPUCTOBYIOThCS TaHi ISl TIOJIITIIEHHS TIPOTHO3YBaHHS PU3H-
KiB i pe3y/IbTaTiB JIiIKyBaHHSI MALIIEHTIB, 3 aKIIEHTOM Ha BaXKJIMBOCTI
PaHHBOTO BUSIBJIEHHS i1 cTpaTudikalii ocid i3 BUCOKMM PU3MKOM.
Ki10490Bi c¢j10Ba: cmepTHicTb; roctpe MOMIKOMIXEHHS HUPOK;
MHeBMOHis1; C-peakTUBHUI OiJ10K; TPpOrHOCTUYHA IKaja [lamyi;
JIMGOIUTH; OUXaJlbHA HEIOCTaTHICTh, TPOMAJChKE 3I0POB’S;
TOCTIiTali3amist; pe3ylIbTaTh JiKyBaHHS; (aKTOpHU PU3UKY; MOJE-
JIIOBAHHSI
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Pestome. AktyanbHicts. YoomoayiH (Umod) MAE 3HQYHUY BIIAMB HQ PO3BUTOK i epebir XpOHIYHOI XBOpO-
6u HUPOK (XXH). Hanpukaaa, syt piBeHb Umod acouitoeTbCst 3 GIALLIVMMK PO3MIDAMM HUPKM TQ PO30QA-
XYHKOBOHO LLBUAKICTIO KAY60YKOBOI pinbToaLil (OLLUK®D). Biaomo, 1o ekckpedis Umod rnos’sa3aHa 3 ppakLjiv-
HOK eKkcKpeLlieto cedoBOi KMCAOTM (UrAC), XxAOpuAYy TQ HATPIK (MQPKEPAMM 06 'EMHOIO NEPEBAHTAYKEHHST),
ane Le He AO KiHLST 3°s1ICOBaHMM 3B 130K Mixk Umod i rinepypukemieto. Mera: AOCAIANTY 3B 130K MDK [DIBHSIMI
UrAc kposi Ta Umod y nauieHtis 3 XXH I-lll ctaaii. Marepiaan Ta MeToAun. byAO rnpoBeAeHe MPOCNeKTBHE
PAHAOMI3ZOBAHE KOropTHE AOCAiAXKeHHsT ROLUNT (uROmodulin, UbiquinoNe, glutaThione), y skomy B3siAmn
y4acTs 34 nauieHT 3 piBHemM SUrAC GinbLue 3a 360 MkMonb/A, y 2021-2023 pp. AociisxeHHs ROLUNT npo-
Boamnocs y TOB «BETA-TINKOC» ta KALL bpoBapchkoi 6aratornpogiAbHOI KAIHIYHOI AIKQPHI, LLO € KAIHIHHM-
M 6azamm kagpeapmn Hegponorii Ta H3T HALIOHAABHOIO YHIBECUTETY OXOPOHM 3A0POB S YKQIHM iMeHi
A, Lynuvka. Pe3yabtartu. Pesysbtarn kopesii CriipMeHa noKa3aAu, Lo B rpyri (n = 34) iCHye 3HQYHWM
BEAMKV TO3UTUBHK 3B SI30K: MK ppaKLivIHOO ekckpedieto Umod (FeUmod) TQ iIHAEKCOM pu3uKy pO3BUTKY
TEPMIHAABHOI CTaaiil XXH yepes 2 pokn (QxMD?2) i yepes 5 pokis (QXxMD5); Mk iHaekcom YapacoHa (14),
KpeatHiHoM KpoBi (sCreq), azotoMm cedosuHM (BUN), ceqoBmHOKO KpPOBI (sUreq), Ainonporeiaamim HU3bKOT
winbHocTi (LDL), 3aranbHUM xonectepuHom (sChol), Umod ceudi (uUmod)/plUK® 3a ¢popmyroro CKD-EPI
(PWK®D,,,), uUmod/kpeatHiHom cedi (UCrea), arbbymiHom cedi (UAID)/uCrea; mixx uAlb/uUmod 1a uAlb,
UAlb/uCrea; mix poo6oBmm uUmod (uUmod?24) ta uUmod, uUmod/Umod kpoBi (sUmod), iHAeKCOM macu
Tina (IMD); mi>x uUmod/sUmod 1a uUmod, uUmod24; mixx uUmod/uCrea ra uAlb/uCrea, uUmod/pLLK®,,,,
FeUmod, sChol, LDL, Ainonporeiaamm Ay>ke HnsbKoi LwinbHOCTI (VLDL), BiACOTKOM XUPOBOI TKAHMHM (OKT),
sUrea, BUN, BUN/sCrea, sUrea/sCrea, QxMD2, QxMD5; mibx uUmod/plLIK®,, 1a uUmod/uCrea, FeUmod,
sUrea, BUN, sCrea, QxMD2, QxMD5. BUcHoBKWU. LLipoke KOAO BriAvBYy uUmod He TiAbK HQ CEeHOBUAIABHY
cuctemy pPoBuTb MOro BAXKAVBUM GIOMAPKEPOM B KAIHIYHIV MPAKTUL HEPPOAOrB, Q TAKOXK AIKQPIB IHLLMX

crieLianbHOCTEMN.
KAIOYOBI CAOBQ: XpOHIUHA XBOPOBQA HUPOK; YALTPA3BYKOBE AOCAIAXKEHHS HUPOK; CEYOBA KMCAOTA, YOO-
MOAYAIH

BCTYI'I Na", xamito (K*) i ClI--2 (NKCC2) [1]. € rinoTe3a, 1110 Ie-

ITpu BimHOCHOMY AedituTi ypomonyiny (Umod) i/abo
Ha Ti3Hi# cTanmii XxpoHiuHO1I XBopoou HUpoK (XXH), 5K mo-
Kaszajo gociuimkeHHs Liu et al., mpokcumanbHa peadcopO-
11is1 pO3YMHEHUX PEYOBUH KOMIIEHCATOPHO 30i/IbIIYETHCS,
1110 CYIPOBOJIKYEThCSI aKTHBALII€EI0 TPAHCIOPTEPiB ypaTiB
YHACJIIOK 3HMXKEHHS B eMiTeJiaIbHUX KJIiTUHAX, SIKi BU-
CTWIAIOTh TOBCTUIM BUCXiMHUI BiJUIil KaHaAJbLIiB HUPOK
(TAL), amikajibHOI TpaHCIOKAalLlil KOTpaHCIIOpTepa iOHIB

¢imut Umod cnpusie BunnkHeHHIo Tinepypukemii (HUr)
[2, 3].

Lo rake Umod?

Umod (6inox Tamma — XopcBajiia) Boepiie OyB Bil-
kputuit y 1950 poui Xopcpanaom i Tammom. Bonu ineH-
TUGIKYBaJIM MOTO SIK iHTiOITOp BipyCHOI reMartoTHHALIiT
B ceui. Y 1985 poui Jlekep i Myumop MOBTOPHO BiIKpu-
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JIM LIeil TpOTeiH SIK IJIiKOIPOTEiH 3 iMyHOMOAY/IIOIOUUMU
BJIACTUBOCTSIMU. [IBOMa pokamu Ti3Hile Pennica et al. Bu-
SIBUJIM, 110 MepBUHHA cTpyKTypa Umod ineHTHuYHa OiKy
Tamma — Xopcesajua [1, 3—6].

Umod — HedpocnenndiuyHuii 6i10K, 110 YTBOPIOETHCS
BUKJIFOUHO ETITeTiaIbHUMK KIIITUHAMU B HUPKaX, SIKi BU-
crmnaioth TAL-mietnni [enste i aucranbHi KaHamemi [1, 3—9].

OcobaunsocrTi 6iocuHresy Umod

Umod € npoteiHom macoto 90 k/la. binok-nonepe-
JTHWK, SKUI CKITagaeThC 3 640 aMiHOKHMCIIOT, KOTPaHCISI-
LiAHO TPAHCIOKYETHCS B €HIOIIA3MATUYHUI PETUKYJTYM
(ER), miciisg 4yoro curHajJbHUU TENTHA BUAAISETHCS, a
caMm OiJIOK TJIIKO3Y€eThCsl Ha 7 i3 8 MOTEHLIMHUX CalTiB
N-3B’513aHOTO TJIIKO3WJIIOBAHHSI 3 YTBOPEHHSIM IUCYJIb-
¢igHuX 3B’SI3KIiB i JOoJaBaHHSAM MONEpPeaHbO chOpMOBa-
Horo sikopst Thaikosuiadochatuauiainosuron (GPI) nHa
itoro C-kiHwi (iiMoBipHO, Ha S614) [1, 5]. ITotim Umod,
SIKUI TIOB’SI3aHUI 3 MeMOpaHO, TPAaHCIIOPTYEThCS B
anapat [onpmxi. Tam BinOyBa€eTbcsl BiciueHHs TJiKaHiB,
SIKi MAIOTh BEJIMKWI1 BMiCT MaHO3, i 101aBaHHS CKJIaQIHUX
rikaHiB. 3pini riikanu 3 skopeM GPI e copryrounmn
CUTHaJIaMH, SIKi OepyTb y4acThb Y CIPSIMOBYBaHHI Oilka,
K TIpaBWJIO, OO AamiKaJlbHOI MeMOpaHU eITiTeTiaJbHIX
xiaituH TAL [1, 7]. ¥V xommiekci Tonpmxi BinOyBa€eThCs
Moaudikalisl BCiX TJiKaHOBUX JIAHLIOTIB OO0 CKJIaIHUX
MOJIiaHTHUX BYIJIEBOMIB, SIKi MalOTh KiHIIE€Bi CiaJlOBi KMC-
JIOTH, 3a BUHATKOM N274, sKuii 30epira€ BUCOKOMaHO3-
Huit pparmeHr [1].

Ienicun mopyinye riapogoOHYy B3aEMOMAII0 MiX BHY-
TPIlIHBOIO TinpodoOHOI AiNSIHKOIO (TiApodoOHUt Mo-
TUB, SIKUI PO3TAIIOBYETHCS Y TOMEHi ZP) Ta 30BHILIHBOIO
rinpodobHo0 AinsgHKo0 (iHIIMI rinpodoOHUT MOTHUB,
SIKU PO3TAIIOBYEThCSI MiXX JoMeHOM ZP i gkipHuUM caii-
toM GPI), cTBoproroun 3paTHMiT 10 TToTiMepu3ailii MOHO-
Mep, SKWil 3rogoM 30UpaEThCs B ITOJIMEpHi (hilaMeHTH

[1]. Benuka KibKicTh 3aJMIIKIB LMCTeiny (48,7 % ymicTy
aMiHOKMCJIOT), sIKi OepyTh y4acTh B YTBOPEHHI BHYTpIllI-
HBOMOJIEKYIIPHUX OUCYIb(ITHUX MICTKiB, BIUIMBA€E€ Ha
IIBUAKICTH mo3piBaHHsa Umod [1].

OKpiM KJIACMYHOIO amiKaJbHOTO HAILTIOBAaHHS iCHYE
me OasonarepanbHe [1, 7]. basomarepanbHo BigcopToBa-
Huii Umod BUBIIBHSIETBCS B iHTEPCTULIil, 3BiIKM IOTpa-
1isie B KpoBoTiK [1, 7]. sUmod € nmepeBaxkHO MOHOMEPHUM.
Heginomo, yomy sUmod He noiiMepusyeTbesi. MoXIIuBo,
BIJIMOBiJIb KPUETHCH B MOTO HU3BKill KOHIIEHTpallii B CU-
poBarTlLi KpoBi MopiBHSIHO 3 ceueto (20—50 Hr/mu mpoTu
20—50 Mkr/ma BigmosigHo) [1]. € 1ie i iHII MOsICHEHHS,
TaKi SIK aJIbTepHAaTUBHUI caliT posieruieHHs Ha C-KiHlii,
SIKWA# 30epira€e mocIiIoBHICTh 30BHIIITHLOI TiIpodOoOHOI 1Ti-
JITHKY 1 TUM CaMMUM TIepelIko/kae arperailii nomeHy ZP
[1] (puc. 1).

Umod ceyi (uUmod)

BiH € HaliGinbI nommpeHUM OiIKOM B cedi 310pOBOi
JIIOAWHY 1 HakmommpeHimooo ¢opmoo Umod [1, 7]. Pi-
BeHb Umod nmpu6mmsHo B 100—300 pa3iB BuImii 3a piBeHb
sUmod [12].

uUmod cexperyeTbcsl y BUIVISIAI BUCOKOMOJIEKYJISIP-
Horo mnojiMepy (Mr = 1—-10 x 10¢ [a), y Burisaai ¢i6pu-
JISIPHOI MaTpHILi, 1110 MOXKe 3aJIeXKHO BiJl iOHHOI CUJIM MaTu
rejienofioHy crpykrtypy [1, 4]. BuBonuthcs i3 ceuero 3i
mBuUAKicTIo 30—60 Mr/aeHb MpU HOPMaJbHil QYyHKIIIT HU-
pok [1].

uUmod Mae nipsimy Jito y CTBOpEeHHi Ta 30epekeHHi BO-
noHenpoHukHocTi TAL 3a paxyHOK CTBOpEHHSI TeJiernoio-
HOTO TiIpo(oOHOTO (eJIeKTPOHEraTUBHOIO) YILLJIbHEHHS,
SIKE TIOIIMPIOETHCS MO JIOMEHY KaHaJbliB, MiITPUMYOUYU
30epekeHHs BiIbHOI BoAM (ITPOTUTEUIHWIT MeXaHi3M) Ta
MOJIYJIIOIOUN KOHIIEHTpalIiio cedi [3, 5, 12].

Takox uUmod 3amobirae yrTBopeHHIO KpUCTaliB (oc-
dary kanpio (Ca?") (38’g3yBanHs Ca’" Ha ioro ciaminb-

HMX 3aJIMIIKAaX, HETaTUBHO 3apsIKEeHUX)

ta okcanarty [5, 12]. Kpim Toro, uUmod
3aXUIIAE ypoTediaJbHuil Oap’ep (enek-
TpocTaTUUHA HeNTpasizallisi KaTiOHiB)
Ta ypoerireiiii Bim iHdexiiii ceyoBu-
BinHux nuisixis (ICBLI), peryntoe Hup-
KoBY peabcop6uito Ca?* i marHito (Mg?")
y IWCTaJIbHUX 3BUBHUCTUX 1 CITOJYIHUX
KaHaibLx [3, 5—7, 12]. uUmod cnpuse
BUBEIEHHIO Mg?" (ITOCUITIOI0YH alTiKalb-
Hy eKcIhpecio emiTenmianbHoro Mg?*-
KaHaJay Ta 3MEHIIYIOYM €HAOIUTO3) i
3HIKeHHIO piBHsa Ca’’ B ceui [5, 12].
uUmod Moxe 0yTu 6ioMapKepoMm Ty-
OysoiHTepCcTULiabHOTO (DidpPO3Yy HUPOK
[9, 12], a TaKOX BUKOPUCTOBYETHCS TSI
oLiHKK Macu HedpoHiB [1, 8, 13]. ¥ na-
mieHTiB i3 XXH amxyi piBHi uUmod Ko-
PeJIIOI0Th i3 BULLIMM PU3MKOM PO3BUTKY
HUPKOBOI HEJIOCTAaTHOCTI i/abo mBMI-
KOTO 3HMKEHHSI PO3PaXyHKOBOI IIIBUJI-
KOCTi Ki1y6oukoBoi dinsrpauii (pLLIKD)

PucyHok 1. biocuntez Umod [10, 11]

[12, 14].
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InTepcruyiansHnr Umod (iUmod)

€ nymka, mo Umod Moxke CpusiTU He JIUIIE BiTHOB-
JICHHIO HUPOK, a i TMOIIKO/KEHHIO, Oyay4u OCHOBHUM
iMyHOperysiTopoM HMpokK. BuBinbHeHuit iUmod micis
nomkomxeHHs1 ypoemnitenito TAL moxe nmisitu sIK MoJie-
KyJISIpHUI TIaTepH, SIKWiA TIOB’si3aHMil 3 Hebe3nekorw. Lle
3aJIy4a€ BPOIKEHMUI iIMYHITET, 1110 BUKJIUKAE BUPOOICHHS
iHTepneikiny-1p [7, 12] i/abo akTuBalilo y IeHAPUTHUX
kJiTuHax toll-rogioHoro peuientopa-4 [12]. 3aBusiku 11bo-
My iUmod ycmilmHo moexHy€e aganTUBHUI Ta BPOIKEHUIMA
iMyHiTeT (iMmyHOcTMMYymooda mis) [12]. Takox iUmod
MOXe iHIyKyBaTH (arouuTo3 i IpoJidepallilo MOHOHY-
KJieapHUX (DaroluTiB, B3aEMOIIIOUM 3 iHIITMMU pelerTopa-
Mu Makpodaris [12].

Uunpkyarorounn, a6o sUmod

Hesemka kinbkicts Umod BUIISIETHCS B KPOBOOOIT, Aia-
Ma30H Y CUPOBATIi CTaHOBUTH 0J113bK0 30—500 Hr/mi [1, 4].

Bimomo, mo piBerb sUmod 3MeHIIIyeTbCS Y MALIIEHTIB
i3 TII0OMepyJIoMaTisIMI Ha paHHIiX cTamisx [12]. Takox mix
KoHueHTpawiero sUmod Ta CXWIBHICTIO IO KajdbLudika-
Lii CUpOBaTKM iCHYe OOepHEeHa 3aJIeXXHICTh 3a PaxyHOK
3B’s13yBaHHs sUmod i3 3amajibHUMM LUTOKiHamu [12]. €
JaHi, 110 TOCTPe TMOIIKOIKEHHSI HUPOK 3HUXKYE KOHIIEH-
Tpauito sUmod, a micJist oay>kaHHsI CIIOCTEePIira€ThCsl 301i1b-
meHHs piBHA sUmod, ane He uUmod 3a paxyHOK Iiepe-
HanpasieHHs1 Umod Bif amikajabHOI 10 0a3oJiaTepajbHOT
MemOpanu [12].

Binbma konnenTpanis sUmod acouiloeThest 3 HUKIUM
PU3MKOM 3arajibHoi cMepTHOCTI i ceplieBo-cyanHHUX (CC)
noniii y manieHTiB i3 XXH Tta mopeit moxuiioro Biky |7, 8,
12]. Takox sUmod Mae TicHUI1 3B’SI30K 3 IIOPYIIEHHSIM Me-
Tabosizmy rmoko3u (Glu) [12] Ta po3BuTKOM nepeiadeTy
Ta niadety [1]. sUmod Moxke 6yTu 6ioMapKepoM HiTiCHOCTI
KaHaJIblliB, Macu Ta hyHKLii HUpoK [1, 4, 7, 8, 12].

Poab Umod y micLeBomMy i 3araAbHOMY
romeocrasi

Otxe, Umod mae meilorponHy nito, pi3Hi dhopmu
Umod MonytorTh ¢i3iosoriyHi Ta MOJIEKYJISIpHI Tpolie-
cu B opraHizmi moaudu [12]. Umod MoxHa BBaxkaTu Iie
OJIHUM TOPMOHOMOIOHUM MEeNTUIOM, SIKUIi BUPOOJISIET-

csl HUpKaMu Ta OpMy€e CUTHAJIbHUM 3amalbHUil OalaHc i
CUCTEMHUI IMYHITET, € PEryJsiTOPOM OKCUIAHTHOTO CTpe-
cy [1].

Umod nputamaHHi Taki pyHKIii: BOJOHETTPOHUKHICTb
TOBCTOI BUCXiTHO1 MeTi [eHsie, akTUBHICTh iIOHHMX KaHa-
qiB y TAL Ta kiiTUHaX AUCTAIBHUX KaHAIbIIiB, TOMEOCTa3
Mg? Ta Ca?", mepexpecHUil TOTIK 3 MPOKCUMaJIbHUMU
KaHIBIIMU B HUPKaXx, PETryJsiilisi CUCTEMHOTO T'paHyJo-
1oe3y, roMeocTa3 MOHOHYKJIeapHUX (DarouuTiB y HUPKax,
CMIPUIHATIMBICTD Ta BiAMOBIi[b HA TMOILIKOIKEHHSI HUPOK
ta ICBII, 3axuct Big ICBIII 3a paxyHOK 3B’sI3yBaHHSI Ma-
HO3 i3 imMOpisiMu 1-ro Tuily ypomatoreHHoi Escherichia
coli Ta 3aXUCT BiJIl JTiTOreHe3y HUPOK 3a paxXyHOK 3MEHIIIEH-
Hg arperaiiii kpucranis okcanaty i Ca®* [1, 4].

Lo rake HUr?

KoHueHTpartis ceaoBoi kucyiotu y Kposi (sUrAc) y 4o-
JIOBIKiB BUIIE 7 MT/II Ta 6 MI/IJT y XXiHOK BU3HAYAETHCS
sk HUr. HUr BuHuKae, K TpaBUIo, BHACTIIOK 3HKEHHST
eKcKpellii i/ab0 HaIMipHOTO YTBOPEHHSI CEYOBOI KUCIOTU
(UrAc) [15—-19].

HUr — ue mabopatopHuit (heHOMEH CTiiiKOTO ITiIBU-
1eHHs1 KoHueHTparii sUrAc (> 360 mxmonb/n) [16, 19, 20].

Etionorisa HUr

Taki cranu, sk atepockiiepo3, CC-3axBOplOBaHHSI, Ti-
MEePTOHIs, OXUPIHHS, META0OIIYHUIA CUHAPOM, IIyKPOBHUIA
niabeT, XpOHIYHEe 3aXBOPIOBAHHSI HUPOK, MOXYTb CYTTPOBO-
JoKyBaTHCs rinepypukosypiero Ta HUr [15, 16, 18, 19, 21,
22]. BigmoBinHa iHdopMalris BigoopaxeHa y Taou. 1 [18].

XKinky MaroTh HMK4YI moka3Huku UrAc depe3 BIUIMB
ectporeHy. HUr He 3aBXnu BKasye Ha maroJjorito. Y 3a-
TaJIbHIN TIOTYJIsALii BOHa Mae 0e3CMMNTOMHUM Tiepedir (y
90—95 % namnienris) [18, 23].

MexaHismu HUr

UrAc (ximiuna popmyna C.H,N,O,) yTBoproeTbCsl BHa-
ciimok posmnany nypuHiB (puc. 2). sUrAc, sIK TIpaBUIIO, €
y BUIJISIAI i0Hi30BaHOI (hopmu ypaTiB [18]. ¥V meuiHi Bin-
OyBa€eTbCsl OCHOBHUI METa0O0JTi3M MTypUHIB 3aBISKHU Y4acTi
KCaHTUHOKcHIa3U. JlereHi abo ceplie TexK MOXYTh OpaTu B
oMy yuacts [17, 18, 21, 24].

Ta6bnnys 1. Metaboniam UrAc

Hapnuwok UrAc

3HMxeHHs ekckpedii UrAc

[MopyLUeHHs NypUHOBOro 06MiHy

MopyLueHHs dyHKLUiT HUPOK

[ieta, 6araTta nypuHamu

lnoTnpeos

®pykTO3a

linepnapaTtunpeos

Bucokuin piBeHb 06MiHY B KNiTUHAX

Aunpnos

PynHyBaHHA KNiTUH

TokcuHu/MeguyHi npenapatun™

[inoBonemis

CwvHppom OayHa

Cwvingpom Bapttepa

Capkoinos

Mpumitka: * — neTnbosi i TiasnaHi AiypeTnkn 3assuydan CripUYNHAIOTL fo3o3anexHui Tun HUr [18].

34 Kidneys

Vol. 14, No. 1, 2025



OpwuriHaabHi ctarti / Original Articles

Yepe3s nnyHKoBo-KuKoBuit TpakT (LLIKT) BUBoAUTH-
cs1 mpuban3Ho omgHa TpetuHa UrAc i 6JM3bKO JABOX Tpe-
TUH — 4Yepe3 HUPKU. AJie Y pas3i IucdyHKIii 1MTYHKOBO-
KHMIIIKOBOI i/a00 HUPKOBOI CUCTEM 3a3HaueHi MpOmopILil
MOXYTb 3MiHIOBatucs [17, 18, 25-27].

VY npokcumanbHOoMy KaHabIl 90 % BindirbrpoBaHOTO
ypaty peadbcopOyeTncs [18].

OnHy TpeTuHY mH000BOi KinmbKocTi sUrAc cTaHOBIISTH
nietnyHi mypuHu (100—200 mr/meHb), iHIII ABI TPETUHU
MOXOIATh 3 SHAOTEHHUX JKepes, 30KpemMa MeTabosizMmy
HyKJIeiHoBuX kuciot (500—600 mr/mens) [17, 18, 26, 27].
CraHu, §Ki IMIBUIIYIOTh OOMIH B KJIiTMHAX (HAIIpUKJIAI,
pabmomioJiz, JIi3UC MyXJIMHU, TEMOJII3 Ta iH.) i/abo 3HM-
KYIOTh €KCKpellilo, cynpoBomxkytoThcss HUr (Hampukian,
HUPKOBA HEAOCTAaTHICTb, META0OJIUHUI CUHAPOM, T'eHe-
TUYHI posnanu Ta iH.) [17, 18, 27, 28]. Ha eHmoreHHui
CUHTE3 MypUHY MOXe BIJIMBATU AeheKT TiMOKCaHTUHTIYya-
HiHdochopubozmTpaHchepasu Ta akTUBHICTh (pochopu-
6osumipodocdarcuHTeTasu [18].

ToaQHCNoPT yparTiB y HUPKAX

Y 90 % moneit HUr crippumnHsie MOPYIIEHHST eKCKPelii
ceui. /lo mopyleHb eKCKpellii BiTHOCSTh IMOCUIEHHS Ka-
HaJIblIeBOI peadcopOllii, 3HMKEeHHS KITyOOUKOBOI (piibTpa-
11ii Ta 3HMKEHHSI KaHAJIbIIEBOI CeKpellil.

Tpancnoprep UrAc 1 (URAT1), sikuii 10Kajti3yeThCs B
amikajabHili MeMOpaHi KJIiTUHU, KOHTPOJIOE TTPOKCUMAaJIb-
Hy KaHayblieBy peabcopbuito UrAc [16—18]. 3MeHIIeHHS
00’eMy, JIiIKM Ta OpraHiuHi KUCIOTU MOXKYTb CTUMYJTIOBATH
URATI. Tomy iHriditopu (JiecuHypaa, 0eH30poMapoH Ta
npooeHenua) URATI € nyxe edeKTUBHUMM B JIiKyBaHHI
HUr [17, 18]. [Totim ypaT 3a IOIOMOIO0 TpaHCIIOpTepa
Glu 9 nepeMilyeTbcsl B HUPKOBUIA iHTepcTuiiii [16—18].

VY xucmiit cedi (pH < 5,5) UrAc Bunamae B Kpucraiu
JKOBTO-KOPUYHEBOTO KOJIHOPY POMOOBUIHOI (hopMu abo
dopmu posetku [18].

KainiyHi nposiBn HUr

Ax npaBuino, cumntoMHa HUr cynpoBoKy€eThest pi3-
HUMM (DOpMaMU ypaxkeHHSI HUPOK (rocTpa ce4yoKucia He-
dpomnarisi, KpucraiiuHa Hedporarisi, ce4okaM’siHa XBOPO-
6a (CKX) Ta in.) i/a6o momarporo [18, 20].

O

HN
NH

AN N~ o
H

PucyHok 2. XimidyHa cTtpyktypa UrAc

IMomgarpa — 1ie 3amajbHe 3aXBOPIOBaHHS, 110 Xapak-
TePU3YETHCSI MeTabOJiYHUM PO3JaA0M 3 HAKOMUYEHHSIM
sUrAc i BigkyianaHHsSIM KpucTajiiB MoHoypaty Nat (MYH)
y TKaHWHax Ta cyriobax [14, 17, 18, 20]. Xoaon i kucaoT-
HUIl CcTaH MOCWIIOITH BiakaagaHHs kpuctajiB MYH y
cyriobax. Y 4oJIOBiKiB Toiarpa CriocTepiraeThCs yacTille,
HiX y XiHOK (4 : 1) [18].

[Ipy BUHMKHEHHiI ceyoKuciaoro HedpoJliTiasy BUpi-
ajabHy poJib BilirpatoTh TinoBoJieMisi, Hu3bKuii pH ceui
i rinepypuko3ypis. [inmepypuko3ypiss — 1e cTaH, IIpH SIKO-
My koHueHtpaiiss UrAc B ceui > 750 mr/mo0y y XiHOK i
> 800 mr/mo0y y uososikiB [18]. biusbko 5—10 % Bin ycix
ceyoBHUX KaMeHiB cTaHOBIISITh KameHi UrAc [18].

Merta JOCHIIKEHHSA: TOCTIIUTH 3B’SI30K MiX PiBHIMUI
sUrAc ta Umod y nanienTiB 3 XXH I—I1I cramii.

Juzaiin mocaimkenHnd. Y nepion 3 auctomaga 2021
poky mo mwotoro 2023 poky y TOB «BETA-TIJIFOC» Ta
KLl BpoBapcbkoi 6aratonpodiJbHOI KJIiHIYHOI JIiKapHi,
110 € KJiHiYyHUMHU Ga3zamu Kadeapu Hedposorii Ta H3T
HallioHaibHOTO YHiIBEepCUTETY OXOPOHM 3[0pOB’Sl YKpai-
au imeHi [1.JI. Illynuka, Oyno mpoBeaeHO MPOCIIEKTUBHE
paHIOMi30BaHe (METOIOM BMITIQIKOBUX YMCEN) KOTOPTHE
nociimkeHHs: ROLUNT (uROmoduLin, UbiquinoNe,
glutaThione), y sKoMy B3suiu ydacTb 34 malli€HTH 3 piBHEM
sUrAc mmoHanx 360 MKMOJIB/JI.

MaTepiaAn Ta METOAUN AOCAIAIKEHHS

KputepissMu BKJTIOYEHHSI XBOPUX V JOCTIIKEHHS
ROLUNT 0Oynu: HasiBHICTb pe3yJibTaTiB JabopaTOpHO-iH-
CTPYMEHTAJIbHUX 00CTEXeHb, BiK Bia 18 10 64 pokis, 3roga
nalieHTa Ha yJyacTb Y TOCTIIKEHHI, 3MaTHICTb 10 aneKBaT-
HOI CITiBIIpalli y Mpoueci 10CTiIKeHHS.

Kpurepismu BukmoueHHs 3 mociimkeHHs ROLUNT
OyJIu: BiIMOBa MAalli€HTa, IICUXiYHi po3Jaau, IeKOMIICHCa-
1IisT XpOHIYHUX 3aXBOPIOBaHb, TOCTPI HEBINKJIAOHI CTaHU,
TSDKKi 3aXBOPIOBAHHS IIEYiHKM, OHKOJIOTIS.

Vi nauieHTu ninnucanu iHpopMoBaHi 3roau Ha y4acTh
y DOCJiI>)KeHHI, BCi JaHi JOCTiIKeHHs OyJIx 3HEOCOOIEHI.

Ipyna nmauieHTiB y mociimkeHHi (n = 34) mana piBHi
sUrAc 6inbiie 3a 360 MKMOJIB/JI.

VYci maiieHTM oOcTexXeHi J1abopaTopHO. 3arajbHo-
KJIiHIYHI Ta GioXiMiuHi JJaOOpaTOPHi JOCHIIXKEHHSI BUKO-
HyBanucs B jJadopatopii TOB «BETA-TTJIKOC» Ha aBTO-
Matu3oBaHoMy OioximiuHomy anauizaTopi XL 180 (Erba
diagnostics Mannheim) 3a cTaHZapTHOI METOAMKOIO Ha
migcrasi yineHsii MO3 Ha MenquuHy nmpakTUky Ne 637 Bin
01.10.2015 p.

3albip KpoBi I JOCTIIKEHHST TTPOBOAUBCS HATIIE O
09:00 ronuHi, 3a0ip ceui i moctaBiaeHHs ii B 1abopaTopito
3MIMCHIOBAJIOCS TMAlliEHTAMU CaMOCTIHO 3TiTHO 3 3arajb-
HOMPUNHSATUMU BUMOTaAMU.

VY nauieHTiB 1OCHIKYBaIUCh TaKi MOKAa3HUKU: CTaTh,
BiK, okpyxHicTh Taxii, uUmod, uUmod24, uAlb, kpeaTtu-
HiH ceui (uCrea), sUmod, kpeaTuHiH KpoBi (sCrea), sUrAc,
riikoBaHuii remorsio6in (HbAlc), Glu, sUrea, a3ot ceuo-
BuHu (BUN), sChol, ninomnporeiny BHCOKOI IIiIbHOCTI
(HDL), LDL, VLDL, tpuraiuepunu (sTrig), cucromiuyauii
aprepianibuuii Tuck (CAT), niactoniuyHuii aprepiaibHUii
tck (JAT), noBxXrHa, TOBLIMHA, IIMPUHA HUPOK, TOBIIH-
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Ha napenximu (TII), noBxXuHa, TOBLIU-
Ha, IIMpUHA HUPKOBOTO CHHYca, iHAeKC

pesucteHtHocTi (IR) a. renalis. 25
Takox po3paxoByBaIMCSI — TOXiIHi
nokasHuku, sik-ot: IMT, uAlb/uUmod, 2
uAlb/uCrea, uUmod/uCrea, uUmod/
sUmod, uUmod/plUK®D_, , dpax-

15
mitHa  exckpewis Umod (FeUmod),

BUN/sCrea, sUrea/sCrea, pLLUK®_ .
plIK®, ... plIK®_ ., in;gexc are-
poreHHocti miasmMu (AIP), iHmexc Bi-
cuepansHoro oxwupinasa (IBO), sigco- | %°
TOoK XupoBoi TKaHuHU (2KT), 3arajbHuit
00’eM, 00’eM cHHyca i 00’eM mapeHXiMu 0
HUPOK, Maca HUPKHU, CTPYKTYPHMIl iH-
nexc (CI) nupku, inneke Yapacona (I4),

312 625

uUMOD

1250 2500 5000 10000 20000

e UUMOD

QxMD2i QxMDS5.

MeTtoauka ~ BU3HAYeHHS  PiBHS
uUmod HactynHa. 3pa3ku cedi (cepemHsi Topiiist), 3i-
OpaHOI BpaHIli, Bigpa3dy IIicjsg OTPUMaHHS PO3MOLIISIN
B 1ipoOipku (1,5 mu). Yci 3pa3km cedi 30epiranucst npu
temnepatypi —20 °C. uUmod BumiptoBaau 3a J0MOMOTOI0
KOMEPIIHO JOCTYITHOrO Ha0Opy WIS iMyHO(DEPMEHTHOTO
ananizy (ELISA) (OriGene Technologies GmbH, Iepdopnx,
Himeuunna). Hagani Bupo6Hukom xapakrepuctuku 1MDA:
Ha3Ba — BUcoKouyTauBuii Habip ELISA nis xinbkicHoro
BuszHaueHHs1 Umod moauau (Human Uromodulin/Umod
ELISAKit); 96 iyHOK 3i cTpunamu; 4y minBicTs < 10 rir/mur;
niara3oH BusiieHHs 312—20 000 rir/mu; pu 4 °C — 30e-
piranHs mpotsrom 6 micauis, nmpu —20 °C — npoTsarom
12 wmicauiB. PiBenp uUmod BuMipioBaiu 3a J0IOMOIOIO
doromeTpa npu 1oBXUHI XBUIi 450 HM i eTaloHHIl A0-
BxXUHI xBumi 620 HM. JlocaimKeHHST TPOBOAMIOCH Ha iMy-
HodepMmeHTHOMY aHanizatopi RT-6100 (Rayto Life And
Analytical Sciences Co., Ltd., Kuraiicbkka Haponna Pec-
nyoJtika).

KanibpoBaHa kpuBa BilloBigae miana3oHy i HOpMaM
BUPOOHUKA TAHOTO PeaKTUBY Ta HaBeJIeHOMY HUM TTPUKJIa-
Iy CTAaHIAPTHOI KPUBOI, siKa Bxoauia 1o peaktuBy (Human
Uromodulin/umod ELISA Kit (EA102492)). Ilpukmax
CTaHAapTHOI KPMBOI MOIaHO Ha pucC. 3.

HaitBuiuii O.D. 3HaueHHSI MOXKe Oy TH BUIIIIM a00 HIK-
4YUM, HXX y Ipukiani. Pe3ynsrat eKcriepuMeHTy € cTaTuc-
TUYHO 3HAYYIIMM, sIKI1o HaBummii O.D. 3HaueHHs cTa-
HOBUTH He MeHIue 3a 1,0. Konuentparis 0/312/625/1250/
2500/5000/10000/20000 (rrr/mur), 0.D.0,124/0,166/0,196/
0,291/0,436/0,676/1,158/2,017. Ha miacraBi LMX maHUX
MOXHa CTBEP/XKYBaTH, 1[0 PeaKTUB POOOUYMH i SIKICTh 10-
CJTiIKEHHSI BUCOKA.

VnbrpasBykoBe gociuimkeHHs (Y3]l) HMpoOK TIpoBO-
nuiiock y TOB «BETA-TTJTHOC», sike € KiliHiYHOIO 06a3010
HYO3V imeni I1.JI. lllynuka, Ha crailioHapHOMYy Y3-
anapati Toshiba (Canon) Aplio 300 (flmoHist) 3 KOHBeK-
cunm matankom Toshiba PVT-375BT (3,75 MIir).

V3]l HUpOK IPOBOAMIIOCS OTHUM JIiKapeM ISl BCixX Ima-
LIEHTIB 3TiAHO 3i cTaHAAPTHUM IIPpOTOKOoJIOM. Ha coHorpa-
Max (3 MaKCHMAaJbHOIO JOBXMHOIO OCi) BUMipIOBaIUCS B
TOPU30HTAJbHOMY ITOJIOXKEHHI HalieHTa (Jiexkauu Ha CIu-
Hi) TaKi MOKa3HUKMU: IIIMPHUHA, JOBXKMWHA, TOBIIIMHA KOXHOI

PucyHok 3. CtaHgaptHa kpmuBa uUmod

Hupku. IR a. renalis BuMipioBaBcs B TOPU30HTAIBHOMY IT0-
JIOXKEHHI IMallieHTa B MexKax IIeHTPaTbHOTO eXOKOMITIEKCY.

V mauieHTiB TOCTiIKyBaIMCh TaKi ITOKA3HUKU: JOBXIHA
npaBoi Hupku (ITH), roBmmna I[TH, mmpuna [TH, 3arans-
Huii 06’em ITH, nosxuna cunyca I1H, ToBmmHa cuHyca
ITH, mmmpuna cunyca I[TH, 06’em cunyca I1H, 06’em mapeH-
ximu ITH, IR a. renalis I1H, nosxuna niBoi Hupku (JIH),
toBimHa JIH, mpuna JIH, 06’em 3aranbuuit JIH, nosxu-
Ha cuHyca JIH, ToBiuHa cunyca JIH, mmpuna cunyca JIH,
00’em cunyca JIH, 06’em napenximu JIH, IR a. renalis JIH.

st oLiHKM PO3MOAiTYy JaHuX 1ist BUOGipku (n > 50) y
JOCJTIDKeHHSIX BUKOPUCTOBYBaBCsl Kputepiii KosMoropo-
Ba — CmupHoBa. [l Bubipku (n < 50) BUKOpUCTOBYBaBCS
kputepiii Lllanipo — Yinka. /laHi 3 HOpMaJbHUM PO3IIO-
nijioM OyJv MOJaHi SIK cepeHE T CTaHIapTHE BiIXWUJICHHS
(mani mopaxi ik M £ SD); nani, po3noin sskux Bipi3HsIB-
¢Sl Bil HCHOPMAJIBHOTO, — SIK MeliaHa (HMKHiil KBapTUIb,
BepxHiii KBapTwib) (maHi momaHi Ik Me (Q2) (Q1, Q3)).
JliHifiHy perpeciio IMpOBOAMIM 3 3aJIeKHOIO 3MiHHOKIO Ta
He3aJlexXkHMMM 3MiHHuMU. KopensauiiiHuii aHami3 i aHami3
MHOXUMHHOI perpecii MpoBoaMIN 32 KoeilliEeHTOM KOpeIsi-
wii Ilipcona, sikio gaHi Oy 3 HOpMaJbHUM PO3IIOIIOM.
SK1110 po3nonia faHUX BiIpi3HSIBCS Bil HOPMaJbHOIO — 3a
koeditientTom Kopessii Cripmena (r). 3HauyeHss p < 0,05
BBaXKaJIOCS] CTATUCTUYHO 3HAYYIITUM.

MareMaTUYHUI aHajli3 i cTaTUCTMYHaA oOpobdKa pe-
3yJIBTATIB 3/1iICHIOBAIMCS 3a TOITOMOTro0 IporpaM Minitab
Statistical Software, Jamovi 2.6.13.0 Ta Statistic Kingdom.

JocimkeHHs 0yI10 CXBaJIeHO KOMICIi€I0 3 MUTaHb €TUKU
HatioHanbHOTO YHiBEPCUTETY OXOPOHU 3M0POB’ST YKpaiHu
imeni IT.JI. Hlynuka.

[Tpu nposenenni nocmimkeHHss ROLUNT morpumyBa-
JINCH TIpaBWJI O€3MeKU IS 30epeskeHHSI SKUTTSI, 300POB’S i
JMIOTPUMAaHHS TIPaB TMAaIli€HTIB, MOPAJIbHO-ETUYHUX HOPM i
KaHOHIB JIIOJICHKOI TiAHOCTI 3rigHO 3 [e1bCiHChKOIO eKIa-
pamiero BcecBiTHbOI MeauyHOI acoliauii (€TUYHI TpUH-
LMY MPOBENCHHS HAyKOBMX MEAMYHMX JOCTIIXKEeHb 3a
yuactio moauau (1964—2008 pp.)), OCHOBHMX ITOJIOXEHb
Konpenuii Panu €Bponu mnpo mnpasa JOAMHU Ta Giome-
nuuuHy (Big 04.04.1997 p.), ETMuHOro Koaekcy BUYEHOTO
Ykpainu (2009 p.) i Hakazy MO3 Ykpainu Bizx 23.09.2009 p.
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Ne 690 (3i 3MiHamu, BHeceHMMHM 3rimHO 3 Hakazom MO3 |
VYkpainu Big 12.07.2012 p. Ne 523).

[piGHi rinepexoreHHi 4 (18[7 %)
. BKJTHOYEHHS

Pe3yAbTATU AOCAIAXKEHHS i

CepenHiit Bik naiiieHTiB rpynu (n = 34) ctaHoBUB 49— o
50 p., 4osOBiKiB 6y10 13 (38,24 %), kiHoK — 21 (61,76 %). Anrioninom | (1468%)

V crpyktypi XXH Ginbliicth Hanexana TyOyJloiHTep- N
CcTULliaIbHOMY HedpUTy HEBCTAHOBJIEHOI eTiosorii — 9
nauieHTiB (26,47 %), rinepreH3uBHi Hedpomarii — 6 mna- KicTut Hupok 8 (30,89 %)

wieHTiB (17,65 %). diabetnuna HedponaTis Oyna y 3 ma-
wieHTiB (8,82 %), 5 mauientiB maau CKX (14,71 %). Xpo- 7
Hiuni ICBII manu 3 nauientu (8,82 %). 3 nogarpuuHoOO HedbponiTias | 5(9,76 %)
HedpoIaTielo i XpoOHIYHUM TJIoMepyJioHedpuToM OyJIo Mo
1 nawienty (2,94 %). 6 nauientis (17,65 %) He Maiu 03HaK .

XXH. Ha puc. 4 nogaHo KiJIbKiCTb Malli€HTIB 3aJIeXKHO BiJ CeyoconboBuit
. . ) _ 14 (44,72 %)
niarHo3y XXH (BiICOTKOBi 3HaU€HHST OKPYTJIEHO). niates
Tpu Y31 HUpOK 3HAUHY YaCTKY 3aiiMaB CE40COTbOBUIA JTi- ! ! ! ! ! !
ate3 — y 14 mauienTiB (44,72 %), vedponitiaz — y 5 (9,76 %), 0 2 4 6 8 10 12 14
Kicti HupoK Oy y 8 mauienTis (30,89 %), anrionimomMu —y 3 PucyHok 5. Poanogin Y3/[-3Haxigok
(14,63 %), npi6Hi rinepexoreHHi BKIIOYEHHS (KaTbLbiKaTH, y nayieHTis

CKJIepO3 mapeHximMu), inmre — y 4 (18,7 %) (puc. 5).

Cepenni 3nHaueHHs uUmod, uUmod24, sUmod Ta
sUrAc tpynu (n = 34) cranoBwiu 21,89, 59,52, 49,76,
438,73 BinnosiaHo (puc. 6-9). 8

Pesynbratu Kopensuii CriipmeHa nokasaiu, 1110 B Tpy- 7
mi (n = 34) icHye 3HAaYHUI BEJIUKUIA TO3UTUBHUI 3B’ I30K:
mixk FeUmod ta QxMD2, QxMD35, 14, sCrea, BUN,

oy
S5
3
18 %) 5':' .
3
2
1
0
) 40
Mean 21,89 uUmod
StDev 8,636
N 34
PucyHok 6. Yactora saHa4eHb uUmod
y nauyieHTiB rpynu
25
20
3(9%) 2
g
O Ty6ynoiHTepcTuuiansHuii HedhpuT &
B [inepTteH3vBHa HedbponaTis °
O fia6etnyHa HedponaTis
B CKX 5
fricBu
O MoparpuyHa Hedponaris o [ |
. 0 200
L3 Bes o3Hak XXH vean 5952 uUmod24
O XpoHiuHuii rnomepynoHepmt Stev 3350
PucyHok 4. KinbkicTb nayieHTiB 3a5eXxHo PucyHok 7. Yactora 3HayeHb uUmod24
Big giarHo3y XXH y nayieHTiB rpynu
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Frequency

35 40

Mean 49,76
StDev 7,227
N 34

45 50 55
sUmod

60 65 70

Frequency

2

0-
320
Mean 4387

StDev 69,57
N 34

640

PucyHok 8. Yactora 3HauyeHb sUmod

y nayieHTiB rpynu

PucyHok 9. HYactora 3HauyeHb sUrAc
y nayieHTiB rpynu

Ta6bnuys 2. Kopensuia FeUmod 3 iHwmmn nokasHukamm B rpyni (n = 34)

lNMoka3Huk r CnipmeH P 95% Al [r] r T

Bik 0,4443 0,008481 [0,0938, 0,6968] 0,1974 2,8053
uUmod -0,3583 0,03743 [-0,6366, 0,002422] 0,1284 -2,1713
uCrea -0,9701 2,99e-21 [-0,9876, —0,929] 0,9411 -22,6197
uAlb/uCrea 0,8859 3,296e-12 [0,7491, 0,9503] 0,7849 10,8053
uUmod/uCrea 0,6572 0,00002414 [0,3666, 0,831] 0,432 4,933
uUmod/plLUK®,, | 0,5082 0,00215 [0,1699, 0,7394] 0,2583 3,3381
sChol 0,587 0,0002631 [0,2701, 0,7892] 0,3446 41015
LDL 0,5754 0,0003709 [0,2548, 0,782] 0,3311 3,9796
AIP 0,4396 0,009279 [0,08844, 0,6936] 0,1933 2,7689
IBO 0,3789 0,0271 [0,02007, 0,6513] 0,1436 2,3164
Glu -0,4069 0,01693 [-0,671, -0,05114] 0,1656 -2,5197
sUrea 0,8844 4,032e-12 [0,7461, 0,9495] 0,7822 10,7195
BUN 0,8844 4,032e-12 [0,7461, 0,9495] 0,7822 10,7195
sCrea 0,6459 0,00003694 [0,3506, 0,8244] 0,4172 4,7864
BUN/sCrea 0,341 0,04839 [-0,02105, 0,6241] 0,1163 2,0523
sUrea/sCrea 0,341 0,04839 [-0,02105, 0,6241] 0,1163 2,0523
pLUKD, -0,8878 2,578e-12 [-0,9511, —-0,7528] 0,7881 -10,9104
PLUK®D,, o —-0,8896 2,008e-12 [-0,952, —0,7564] 0,7914 -11,0181
pLUKD, . -0,8244 2,07e-9 [-0,9207, —0,6332] 0,6796 -8,2379
T MH -0,464 0,005713 [-0,7101, -0,1168] 0,2152 -2,9627
TN H —-0,4499 0,007588 [-0,7006, —0,1004] 0,2024 -2,85
1M 0,5698 0,0004352 [0,2476, 0,7786] 0,3247 3,9225
QxMD2 0,8105 6,259e-9 [0,6087, 0,9138] 0,6569 7,8282
QxMD5 0,8263 1,751e-9 [0,6368, 0,9217] 0,6829 8,3006

TMpumitkn: TyT i B Tabn. 3, 4, 6-10: r CnipmeH — KoebilyieHT Kopensayii paHry CnipmeHa; p — cTaTUCTUYHa Bipo-
rigHictb; 95% Al [r] — 95% poBipynii iHTepBan koedilieHTa Kopensyii paHry CnipmeHa; r’ — koegpilieHT gerep-
miHayii; T — noka3Huk T-tecTy.
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Tabnmys 3. Kopensiyisi sUrAc 3 iHwummmn nokasHukamu B rpyni (n = 34)

MNMoka3sHuk r CnipmeH p 95% Al [r] r? T
Cratb —0,3486 0,04336 [-0,6295, 0,013] 0,1215 -2,1036
Ta6nunus 4. Kopensuia uAlb/uUmod 3 iHwumMu nokasHukamu B rpyni (n = 34)

Moka3HukK r CnipmeH p 95% Al [r] r T
uUmod —-0,5906 0,0002357 [-0,7914, —0,2749] 0,3488 —4,1403
uUmod24 —-0,5456 0,0008461 [-0,7634, —0,2165] 0,2977 -3,6828
uAlb 0,6573 0,00002404 [0,3668, 0,8311] 0,4321 4,9344
uAlb/uCrea 0,5973 0,0001919 [0,2838, 0,7954] 0,3568 4,2129
uUmod/sUmod -0,5677 0,0004629 [-0,7772, -0,2448] 0,3222 —3,9005
Glu -0,4157 0,01448 [-0,6771,-0,06111] 0,1728 -2,5857
PLUK®D, . —-0,3844 0,02478 [-0,6552, —0,02614] 0,1478 —2,3558
IMT —-0,4316 0,01081 [-0,6881, —0,07919] 0,1863 —2,7065
QxMD2 0,3641 0,03425 [0,00387, 0,6407] 0,1326 2,2117
QxMD5 0,3747 0,02902 [0,01539, 0,6483] 0,1404 2,286

Ta6nuys 5. Kopensuis sUmod 3 iHWwmMmy nokasHukamu B rpyni (n = 34)
MNMokasHuk r MipcoH p 95% Al [r] r? T
uAlb/uCrea —-0,3452 0,04553 [-0,612, —0,007998] 0,1192 —2,0809
Glu 0,4149 0,0147 [0,08924, 0,6604] 0,1721 2,5794

TMpumitkun: r lNipcoH — koegpiyieHT Kopensyii paHry llipcoHa; p — cratuctu4dHa siporigHicte; 95% Al [r] — 95%
AoBipYnii iHTepBan koegpiyieHTa kopensayii paHry lMipcoHa; r’ — koegbiyieHT geTepmiHauii; T — noka3Huk T-TecTy.

Ta6nuys 6. Kopensiyis uUmod 3 iHLWwunmn nokasuukamm B rpyni (n = 34)

MNMokasHuk r CnipmeH p 95% Al [r] r T
uUmod24 0,8886 2,292e-12 [0,7545, 0,9515] 0,7897 10,9609
uCrea 0,3803 0,02651 [0,02157, 0,6523] 0,1446 2,3261
uAlb/uUmod -0,5906 0,0002357 [-0,7914, —0,2749] 0,3488 —4,1403
uUmod/plUK®,, - 0,3542 0,03986 [-0,0069086, 0,6336] 0,1255 2,1426
FeUmod -0,3583 0,03743 [-0,6366, 0,002422] 0,1284 -2,1713
IMT 0,4378 0,009614 [0,08631, 0,6924] 0,1917 2,7545

Ta6bnuys 7. Kopensuis uUmod24 3 iHunmu nokasHukamu B rpyni (n = 34)

MNMokasHuk r CnipmeH p 95% Al [r] r T
uUmod 0,8886 2,292e-12 [0,7545, 0,9515] 0,7897 10,9609
uCrea 0,3477 0,04394 [-0,01396, 0,6288] 0,1209 2,0975
uAlb/uUmod —-0,5456 0,0008461 [-0,7634, —0,2165] 0,2977 -3,6828
uUmod/sUmod 0,8149 4,458e-9 [0,6164, 0,916] 0,664 7,953
uUmod/plUK®,, - 0,4472 0,008003 [0,09723, 0,6988] 0,2 2,8286
HosxuHa JTH 0,3589 0,0371 [-0,001787, 0,637] 0,1288 2,1754
WwupuHa J1H 0,361 0,03594 [0,0004671, 0,6385] 0,1303 2,1898
O6’em 3aranbHui JTH 0,356 0,03878 [-0,004951, 0,6349] 0,1267 2,1551
Maca J1H 0,356 0,03878 [0,004951, 0,6349] 0,1267 2,1551
[osxuHa cuHyca J1H 0,3537 0,04015 [-0,007427, 0,6332] 0,1251 2,1392
O6’em napeHximu J1IH 0,3805 0,02644 [0,02175, 0,6524] 0,1448 2,3273
IMT 0,5426 0,0009151 [0,2127, 0,7615] 0,2944 3,6542
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sUrea, LDL, sChol, uUmod/plIK®_, ., uUmod/uCrea,
uAlb/uCrea; Mixx uAlb/uUmod ta uAlb, uAlb/uCrea; Mix
uUmod24 ta uUmod, uUmod/sUmod, IMT; mixk uUmod/
sUmod ta uUmod, uUmod24; mixx uUmod/uCrea ta uAlb/
uCrea, uUmod/plIK®_, ., FeUmod, sChol, LDL, VLDL,
Bincotok KT, sUrea, BUN, BUN/sCrea, sUrea/sCrea,
QxMD2, QxMD5; mix uUmod/plUK®D_,  ta uUmod/
uCrea, FeUmod, sUrea, BUN, sCrea, QxMD?2, QxMDS5.
3HAYHUI CepedHili IMO3WTUBHUU 3B’SI30K: MiX
FeUmod Ta sUrea/sCrea, BUN/sCrea, IBO, AIP, Bikom;
Mix uAlb/uUmod ta QxMD2, QxMDS5; mixx sUmod Ta

Glu; mix uUmod ta uCrea, uUmod/plUK®_, ., IMT,
mix uUmod24 ta uCrea, uUmod/pIIK® ., . NOBXHUHOIO
JIH, mmupunotr JIH, o6’emom 3aranphum JIH, macoro
JIH, noxwuHoto cunyca JIH, 0o6’emom mapenximu JIH;
Mixx uUmod/sUmod ta uCrea, IMT, mixx uUmod/uCrea
ta BikoMm, AIP, IBO, CAT, I4; mix uUmod/plUK®
ta uUmod, uUmod?24, uAlb/uCrea, sChol, LDL, VLDL,
sTrig, Bincorok KT, IAT, CAT, IY.

3HAYHUI BeIMKMII HeraTUBHUH 3B’ 5130K: Mixk FeUmod
ta plIK® ., plIK®, . . plIK®_ ., uCrea; Mix
uAlb/uUmod ta uUmod, uUmod24, uUmod/sUmod;

Ta6nunys 8. Kopensuyis uUmod/sUmod 3 iHummu noka3sHukamu B rpyni (n = 34)

Moka3Huk r CnipmeH P 95% Al [r] r T
uUmod 0,8917 1,492e-12 [0,7607, 0,9529] 0,7952 11,1468
uUmod24 0,8149 4,458e-9 [0,6164, 0,916] 0,664 7,953
uCrea 0,3458 0,04515 [-0,01594, 0,6275] 0,1196 2,0848
uAlb/uUmod -0,5677 0,0004629 [-0,7772, —0,2448] 0,3222 —-3,9005
O6’em cuHyca NMH —-0,02032 0,01332 [-0,3681, 0,3324] 0,0004129 0,02032
IMT 0,3741 0,0293 [0,01471, 0,6478] 0,1399 2,2817

Ta6bnuys 9. Kopensuis uUmod/uCrea 3 iHLUMMU roka3HUKamu B rpyni (n = 34)

Moka3HukK r CnipmeH p 95% Al [r] r? T
Cratb —-0,4596 0,006243 [-0,7072, -0,1117] 0,2113 —2,9276
Bik 0,3774 0,02777 [0,0184, 0,6502] 0,1424 2,3055
uCrea —0,6608 0,00002103 [-0,8331, —-0,3717] 0,4367 —4,9804
uAlb/uCrea 0,555 0,0006581 [0,2284, 0,7693] 0,308 3,7739
uUmod/plUK®,, o 0,7614 1,701e-7 [0,5257, 0,8886] 0,5798 6,6449
FeUmod 0,6572 0,00002414 [0,3666, 0,831] 0,432 4,933
sChol 0,5793 0,000331 [0,2599, 0,7844] 0,3356 4,0201
LDL 0,5025 0,002458 [0,1629, 0,7356] 0,2525 3,2877
VLDL 0,5583 0,0006014 [0,2327, 0,7713] 0,3117 3,8064
AIP 0,3648 0,03392 [0,00455, 0,6412] 0,1331 2,2161
IBO 0,4103 0,01595 [0,05495, 0,6734] 0,1683 2,5449
BigcoTok XXT 0,5714 0,0004164 [0,2496, 0,7795] 0,3265 3,9383
sUrea 0,6601 0,00002162 [0,3707, 0,8327] 0,4357 4,9709
BUN 0,6601 0,00002162 [0,3707, 0,8327] 0,4357 4,9709
BUN/sCrea 0,5233 0,001493 [0,1886, 0,7492] 0,2739 3,4742
sUrea/sCrea 0,5233 0,001493 [0,1886, 0,7492] 0,2739 3,4742
PLUK®D, -0,6159 0,0001054 [-0,8067, —0,309] 0,3794 —4,4228
pLLUK®,, o -0,6207 0,00008994 [-0,8095, —0,3154] 0,3852 —4,478
pLUK®D, . —-0,5061 0,002261 [-0,738, —0,1673] 0,2561 -3,3192
OAT 0,3563 0,03862 [-0,004651, 0,6351] 0,1269 2,157
CAT 0,3811 0,02618 [0,02243, 0,6528] 0,1452 2,3317
TN NH —-0,3551 0,03933 [-0,6342, 0,005959] 0,1261 —2,1486
Y 0,3995 0,01924 [0,04289, 0,6658] 0,1596 2,4654
QxMD2 0,5 0,002601 [0,1599, 0,734] 0,25 3,2663
QxMD5 0,5069 0,002218 [0,1683, 0,7385] 0,2569 3,3265
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mixx uUmod/uCrea ta uCrea, plIIK®
plIK® mix  uUmod/plIK®D .~ ta plHKD
plUK®,, ., plUK®D .

3HauHUii cepenHiil HeraTuBHUI 3B’s130K: Mixk FeUmod
ta TIT JIH, TIT ITH, Glu, uUmod; mix sUrAc Ta crarTio;

ek PHIK®, o wmix uAlb/uUmod ta Glu, pIUK®_ ., IMT, mix sUmod Ta
uAlb/uCrea; mix uUmod/uCrea Ta cratio, TIT TTH; mix
uUmod/plIK® ., Ta uCrea.

3HauHUII Maluii HeraTUBHMI 3B’s130K: MixX uUmod/

sUmod ta 06’emom cunyca [TH (Ta6a. 2—10).

C-G? CKD?

Tabnuys 10. Kopensuis uUmod/plUK® ., | 3 iHLumMy nokasHnkamu B rpyni (n = 34)

Moka3Huk r CnipmeH o] 95% Al [r] r T
uUmod 0,3542 0,03986 [-0,006906, 0,6336] 0,1255 2,1426
uUmod24 0,4472 0,008003 [0,09723, 0,6988] 0,2 2,8286
uCrea -0,4204 0,0133 [-0,6804, —0,06644] 0,1768 —2,6212
uAlb/uCrea 0,4899 0,003271 [0,1477, 0,7274] 0,24 3,179
uUmod/uCrea 0,7614 1,701e-7 [0,5257, 0,8886] 0,5798 6,6449
FeUmod 0,5082 0,00215 [0,1699, 0,7394] 0,2583 3,3381
sChol 0,4934 0,003024 [0,1519, 0,7297] 0,2435 3,2091
LDL 0,3914 0,02208 [0,03382, 0,6601] 0,1532 2,4059
VLDL 0,4741 0,004616 [0,1288, 0,7169] 0,2248 3,0462
sTrig 0,4816 0,003932 [0,1377, 0,7218] 0,2319 3,1083
BigcoTok XKT 0,4005 0,01891 [0,04401, 0,6665] 0,1604 2,4727
sUrea 0,6414 0,00004359 [0,3442, 0,8218] 0,4114 4,7292
BUN 0,6414 0,00004359 [0,3442, 0,8218] 0,4114 4,7292
sCrea 0,5111 0,002007 [0,1735, 0,7413] 0,2613 3,364
pLUKD,, -0,6895 0,000006465 [-0,8494, —0,4137] 0,4755 -5,3858
pLUKD, oo -0,6938 0,000005361 [-0,8518, —0,4201] 0,4814 -5,4501
PLUK®D_ . -0,5359 0,001088 [-0,7572, —0,2043] 0,2872 -3,5908
OAT 0,396 0,02042 [0,039, 0,6634] 0,1568 2,4398
CAT 0,3579 0,03769 [-0,002911, 0,6362] 0,1281 2,1682
4 0,3824 0,02563 [0,02386, 0,6538] 0,1462 2,341
QxMD2 0,6166 0,0001032 [0,3098, 0,8071] 0,3801 4,43
QxMD5 0,6331 0,00005863 [0,3326, 0,8169] 0,4008 4,6266

Ta6nunys 11. Perpecis mix uUmod i iHwummy nokasHukamu B rpyni (n = 34)
MokasHuuk | p Wanipo — a
) Vinka r r F (1,32) B(p), [CI] a(p), [CI]
* 0,1156 (0,003911), 15,0089 (< 0,001),
uUmod24 0,03416 0,4818 | 0,2321 9,6744 7,1513 [0,03989, 0,1913] [9.8575, 20,1604]
x —-0,3954 (0,03534), 25,0378 (< 0,001),
uAlb/uCrea 0,01777* |-0,3621|0,1311 | 4,8289 | 7,6072 [-0.762, —0,02889)] 21,09, 28,9856]
« | —-0,08872 (0,002928), | 22,7272 (< 0,001),
uAlb/uUmod 0,02545 0,4949 | 0,2449 | 10,3774 | 7,0918 [-0,1448, -0,03262] | [20,1937, 25,2608]
uUmod/ - 0,04771 (1,11e-16), 0,827 (0,566),
sUmod 0,02019 0,9405 | 0,8845 | 245,1232 | 2,7732 [0,04151, 0,05392] [-2,0793, 3,7334]
uUmod/ 6,4468 (0,03373), 16,818 (< 0,001),
PLUK®,, . 0,08751 03651 10,1333 | 49221 | 7.5976 | (05078 12,3658] | [11,4594, 22,1766]
* _ —1,3558 (0,03374), 25,1178 (< 0,001),
FeUmod 0,002674 0,433 | 0,1875 7,3854 7,3562 (2,372, —0,3396] [21,5875, 28,6481]
Sxx 4,4674 (0,04884), -3,9701 (0,757),
Glu 0,0559 0,3404 | 0,159 | 4,1943 | 7,6736 [0,02414, 8,9106] (29,828, 21.8878]
- 1,0074 (0,006168), -11,4317 (0,325),
IMT 0,3789 0,4602 | 0,2118 8,599 7,2454 [0,3076, 1,7073] (34,7146, 11,8512]

TMpumitku: * — po3nopgin gaHux Bigpi3HAETLCSA Bif HOPMasibHOro, faHi He MiCTATbL BUKUZIB; ** — po3noAin gaHuXx
BiApi3HAETbCA Bif HOPMaJlbHOro, AaHi MicTsiTb BUkug: 9,6751 (AKwjo po3nogin 3anvLukKis HopmMmasibHUN, TO UMOBIp-
HicTb BuaBneHHs 1 givicHoro Bukugy aéo 6invwe ctaHosutume 0,9122); *** — po3nogin gaHnx HopmaabHUNA, AaHi
He MicTATb BUKUZIB.

Vol. 14, No. 1, 2025 http://kidneys.zaslavsky.com.ua 41



OpuwuriHaabHi ctarti / Original Articles

Perpeciiinuii aHani3 y rpymi (n = 34) rokasas, 1110:

— icHye myke CUJIbHUI mpsiMuii 3B’s130K Mixk uUmod/
sUmod i uUmod (ta6:x. 11, puc. 10);

— icHye moMipHuUii TipsiMuii 3B’s130K Mixk uUmod24 i
uUmod (ta6u. 11, puc. 11);

— icHye cnabkuit mpsimuii 3B’s130k Mix uUmod/
plIK®_,  iuUmod (Tabmn. 11, puc. 12);

— icHye TIOMipHa 3BOpPOTHa 3aJIeXHICTh MixX UAlb/
uUmod i uUmod, mix FeUmod ta uUmod (tabm. 11,
puc. 13, 14);

— icHye ciabka 3BOpPOTHA 3aj1eXHicTh MixX uAlb/uCrea
TauUmod (tabm. 11).

O6rosopeHHs

Lle mociimkeHHsI ToKas3ajo, 10 TyOyasipHuii 6iomap-
kep Umod Hamae momatkoBy iHGopMallito s MOTOYHOT
ouinku nepediry XXH 3 cynytHboto HUr abo 6e3 Hei.

Cepenni 3HaueHHss uUmod y rpyni (n = 34) nepe0y-
BalOTh HAa HIDKHIN MexXi HOpMH. SK MU 6aumMo, € myxXe

CUJIbHUI TipsiMuii 3B’130K Mixk uUmod/sUmod i uUmod,
MOMipHUIA TIpsAMUii 3B’s130K Mixk uUmod24 i uUmod, mno-
MipHa 3BOpOTHa 3ajiexkHicTh Mixk UAlb/uUmod i uUmod,
Mixx FeUmod ta uUmod. Illo crocyetbest sUrAc, To Kope-
JIIUIHWNA aHai3 1mokasas, 110 B TPYIIi € JIMIIEe BipOTigHUI
CepeNHiii HeraTUBHUIA 3B’S130K 3i cTarTio. MOXIUBO, 1ie
OB SI3aHO 3 MaJIolo BUOipKoto rpynu (n = 34).

Benuki mpocrmeKTHMBHI JOCTIIKEHHS ToKa3aiu, 110
Buili piBHi uUmod noB’s3aHi 3 Kpailoto (QyHKIIE HU-
pok. llikaBuM € oOcepBalliiiHe OOCTIIKEHHS, B SIKOMY
6inbin Bucoki piBHi uUmod moB’s3aHi 3 MEHIT TSXKKUMU
TiCTOJIOTIYHMMM pe3yJIBTaTaMU iHTepCTULIiaIbHOTO (hidpo-
3y i TyOyIsipHOI aTpodii He3alexKHO Bil HasIBHUX MapKepiB
(yHK11i1 Ta mo1mKomKeHHST HUPOK [29, 30].

V nmocnimkeHHi € meski oOMexxeHHs: 1) moCimKeHHS
JIIBOLIEHTPOBE; 2) BUOipKa Ialli€EHTIB HEAOCTAaTHHO BeJIU-
Ka; 3) HEOAHOPIAHICTb BMOIpKM: pPi3Hi eTioyorii po3Bu-
TKy XXH, a TakoxX HasBHICTh IalieHTiB 0e3 o3HaK XXH;
4) nogaHi 1aHi MOMEPEUHOTO AOCIIIKEHHS.
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PucyHok 11. Npagbik perpecii mixx uUmod i uUmod24
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PucyHok 14. Ipagpik perpecii mix uUmod i FeUmod

BMcHOBKMU

Hame monepeune mociimkeHHS MiATBEPIXKYE TiIlo-
Te3y, 1o OeiluT ypOMOMYJiHY CeUi CYMPOBOMIKYETHCS
rinepypukeMiero. Y maii€HTiB 3 CyOHOpMaJbHUM piBHEM
YPOMOMYJIiHY CeYi CIIOCTepIira€ThCs MiABUIIEHUI pPiBeHb
cedyoBoi KucaoTu. Lle Moxe CBiZUMTH MpO HasIBHICTb He-
BPAaXOBaHUX Yy HaILIOMY AOCHIIKEHHi (pakTopiB, sIKi MO-
JKYTb BIUIMBATU Ha PiBHi yPOMOIYJIiHY i CEYOBOI KUCJIOTH.
CynepeuauBicTh BUCHOBKIB Ta HasiBHi BiIMiHHOCTI ic-
HYIOUMX TOCHTiIKeHb MOTPEeOYIOTh MOAAIBIIIOTO BUBUCH-
HSI JUISE BIIKPUTTSI HOBUX MOXJIMBOCTEH YPOMOAYIiHY
y MPOTHO3YBaHHI Mepediry XpoHiuHOI XBOPOOM HUPOK.
IlepcrieKTUBHUM HaMpsIMKOM JIOCJIIKEHb € BUBYECHHS
MeXaHi3MiB BILJIUBY YPOMOIYJIiHYy Ha MeTa00J1i3M CeuoBOl
KUCJIOTH.

Illupoke KoOJIO BIUIMBY ypOMOXYJIiHY HE TiJIbKM Ha
CEUYOBUIIbHY CUCTEMY POOUTH HOro BaXKIMBUM Oiomap-
KepoM Y KIiHiUHili MpaKTHUIlli He TUTbKU He(pPOOoTiB, a i
JiKapiB iHIIMX cheuiajsbHOCTeil. OTpuMaHi pe3yabraTu
MalOTh BaXJIMBE 3HAYEHHS [IJIS1 CTBOPEHHSI HOBUX 1HCTPY-
MEHTIB MiarHOCTUKM Ta JiKyBaHHS XPOHIYHOI XBOpOOU
HUPOK.

KonduaikT iHnTepeciB. ABTOpuU 3asiBISIIOTh TIPO BifCYT-
HIiCTb KOH(MUIIKTY iHTEepeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBII JaHOI CTATTi.

Indopmauis npo dinancyBannd. [lyonikarist € dpar-
MEHTOM HayKOBO-IOCJiIHOI poOOTH acripaHTa Kadeapu
Hedpoutorii Ta H3T HauioHanbHOro yHiBepcUTETY 0XOpO-
HU 300poB’s Ykpainu imeni [1.JI. [llynuka Ha Temy «Exc-
Kpellisl ypOMOIYJIiHy i MOoTo KJIiHiKO-1abopaTopHa OIiHKa,
3HAUYEeHHS B paHHIl HiarHOCTHLIi, PEHOIIPOTEKIIIl i OITHUMi-
3atii JikyBanHs XXH Ha doHi MoaeKynIsipHOro cTpecy» B
pamkax H/P xacdenpu, 1o ¢piHaHCYETHCS 3a paxXyHOK KO-
LITIB Aep>KaBHOTO OromkeTy «OpraHisaliisi Ta HalaHHSI He-
(poJIOriyHOI JOIIOMOIY B YMOBaX 00OMEXXEHUX PecypciB Ta
BilICbKOBOTO CTaHy» (Iep:kKaBHUII peecTpaliiiHuii HOMEp
01230101260, 2023—2024 pp.), Ta iHiLiaTUBHO-MOLIYKO-
Boi H/IP «BuBYeHHsI BIUIMBY TiMOYpUKEMIUYHOI Tepamil y

nauieHTiB 3 XXH Ta 00rpyHTYBaHHSI ONTUMAaILHOI Teparii»
(mepxaBHuii peecrpauiinuii Homep 0119U101718, 2019—
2025 pp.).
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Kidneys: uromodulin and hyperuricemia

Abstract. Background. Uromodulin (Umod) has a significant
impact on the development and course of chronic kidney disease
(CKD). For example, a higher Umod level is associated with lar-
ger kidney size and estimated glomerular filtration rate (¢GFR).
Umod excretion is known to be associated with fractional ex-
cretions of uric acid, chloride, and sodium (markers of volume
overload), but the relationship between Umod and hyperuricemia
is not yet fully understood. The purpose of the study: to investi-
gate the relationship between blood uric acid levels and Umod in
patients with CKD stage I-111. Materials and methods. A pro-
spective randomized cohort ROLUNT (uROmoduLin, Ubiqui-

noNe, glutaThione) study in which 34 patients with blood uric
acid levels greater than 360 umol/L participated was conducted in
2021-2023. The ROLUNT study was carried out at VETA-PLUS
LLC and the Brovary Multidisciplinary Clinical Hospital, which
are the clinical bases of the Department of Nephrology and Re-
nal Replacement Therapy of the Shupyk National Healthcare
University of Ukraine. Results. The results of Spearman’s cor-
relation showed that there is a significant large positive rela-
tionship: between the fractional excretion of Umod (FeUmod)
and the risk index for the development of the terminal stage of
CKD after 2 (QxMD2) and 5 years (QxMD5Y); the Charlson Co-
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morbidity Index, blood creatinine (sCrea), blood urea nitrogen
(BUN), blood urea (sUrea), low-density lipoprotein (LDL), to-
tal cholesterol (sChol), urine Umod (uUmod)/eGFR according
to the CKD-EPI formula (¢GFR_, ), uUmod/urine creatinine
(uCrea), urinary albumin (uAlb)/uCrea; between uAlb/uUmod
and uAlb, uAlb/uCrea; between daily uUmod (uUmod24) and
uUmod, uUmod/Umod of blood (sUmod), body mass index; be-
tween uUmod/sUmod and uUmod, uUmod24; between uUmod/
uCrea and uAlb/uCrea, uUmod/eGFR FeUmod, sChol,

CKD?

LDL, very low density lipoprotein, percentage of adipose tissue,
sUrea, BUN, BUN/sCrea, sUrea/sCrea, QxMD2, QxMD35; be-
tween uUmod/eGFR ., and uUmod/uCrea, FeUmod, sUrea,
BUN, sCrea, QxMD2, QxMDS5. Conclusions. The wide range
of effects of uUmod not only on the urinary system makes it an
important biomarker in the clinical practice of nephrologists and
doctors of other specialties.

Keywords: chronic kidney disease; kidney ultrasound; uric acid;
uromodulin
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Exit strategy after percutaneous nephrolithotomy:
impact of tube size with early removal compared
to tubeless percutaneous nephrolithotomy —
the debate continues
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Abstract. Background. Many studies have demonstrated the efficacy and safety of tubeless and
totally tubeless percutaneous nephrolithotomy (PCNL), trying to avoid putting a nephrostomy tube
(NT) to decrease patient discomfort and shorten hospital stay. However, given that nephrostomy tube
serves a safety backup plan for adverse events like residual stone and infraoperative bleeding, itis worth
investigating different tube size if we want to bridge the night (early tube removal) and compare it to
tubeless PCNL. The purpose was to evaluate the effect of tube size (with early removal) on postoperative
course compared to NT free. Materials and methods. During the period from December 2020 to June
2022, 177 patients with renal stones were selected to undergo PCNL and were prospectively followed
up. At the end of procedure, the patients were randomly distributed into 3 groups. Group A, those with
placement of an 18Fr NT, group B, those with placement of an 8Fr tube and group C, nephrostomy-free.
For group A and B, the nephrostomy was left in place for 1 day. For group C, manual compression was
applied to the flank for few minutes and the skin puncture was closed with one stitch. The groups were
compared for post-operative hematocrit drop, urine leakage, need for additional analgesia and any
other postoperative events. Results. The mean age for group A was 34.110 £ 6.919 years, group B was
38.670 + 9.935 years and group C was 37.270 = 10.657 years (F = 3.567, p = 0.03). The post hoc Tukey
analysis showed a significant difference between groups A and B (p = 0.036), however, no differences
were recorded between groups A and C (o =0.203) or Bto C (p = 0.714). The present study showed that
the mean stone burden was 34.03 + 5.40 mm for group A, 33.43 £ 5.60 mm for group Band 33.43 +4.90 mm
for group C, with no significant differences (p = 0.773). The post hoc Tukey analysis showed no significant
difference between groups A and B (p = 0.818), A and C (p = 0.815), B and C (p = 0.857). The male
percentage was 52.3, 68.7 and 55.1 % for group A, B and C, respectively. In this study, the duration of
hematuria was 6.28 + 2.94 hours for group A, 8.80 + 3.45 hours for group B and 13.67 + 2.40 hours for group
C, these results were statistically significant (o < 0.0001). The post hoc Tukey analysis showed a significant
difference between groups A and B (p = 0.0002), A and C (p = 0.0000), groups B and C (p = 0.0000). In the
currentstudy, the mean postoperative hematocritdrop forgroup Awas0.60+0.14mg/dl, 0.82 +0.20mg/dl
for group B and 1.33 + 0.25 mg/dl for group C. These results were statistically significant (p < 0.0001).
The post hoc Tukey analysis showed a significant difference between groups A and B (p = 0.0002), A
and C (p = 0.0000), groups B and C (p = 0.0000). Conclusions. Large bore NT (18Fr) for short duration
(one day) provide superior bleeding control and comparable postoperative analgesic requirement and
urine leak when compared to small bore NT (8Fr) and NT free. It also keeps the chance for second look
nephroscopy if needed.

Keywords: exit strategy, percutaneous nephrolithotomy; nephrostomy tube size, tubeless
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Introduction

Percutaneous nephrolithotomy (PCNL) is the gold
standard treatment for staghorn stones, large renal stones,
and complex renal calculi. Over the past 30 years, continual
improvement in PCNL surgery was done [1].

PCNL has evolved considerably as a result of continued
search for improvement in technology and surgical skills to-
ward minimizing postoperative pain and morbidity [2].

As the standard of care, placement of a nephrostomy
tube (NT) has historically been adopted to minimize post-
operative complications [3].

The main purpose of the tube is maintaining adequate
drainage of the kidney. However, substantial postoperative
pain after PCNL is caused by nephrostomy tubes. This had
led to using of smaller tubes and introduction of “tubeless”
approach which places a ureteral stent or catheter after
PCNL [4].

Several randomized controlled trials and their meta-
analysis have shown that the tubeless or the totally tubeless
involving no drainage can significantly reduce postoperative
pain, urinary leakage, and hospital stay compared with NT
placement [5, 6].

The main disadvantages of nephrostomy-free technique
included affection of the decision to omit placement of the
nephrostomy tube by intraoperative events, loss of the tam-
ponade effect of the nephrostomy tube and losing the tract
for second look PCNL in case of residual stones [7].

The decision to insert a NT should be individualized and
based on surgeon experience and judgment. Six main indi-
cations for nephrostomy tube placement are:

1) more than two access tracts,

2) significant perforation of the collecting system,

3) the need for second look nephroscopy,

4) significant intraoperative bleeding,

5) complicated procedure,

6) chance of intrathoracic violation [8].

Early tube removal after PCNL results in an equivalent
analgesic requirement, hospital stay, and clearance rates,
lower incidence of early hematuria, and preserves the op-
tion of check nephroscopy in case of residual fragments [4].

In PCNL, performing the standard placement of a NT,
“tubeless” or totally tubeless is an ongoing matter of debate [3].

The purpose. To evaluate effect of tube size (with early
removal) on postoperative course compared to NT free.

Materials and methods
Study setting and design

During the period from December 2020 to June 2022,
177 patients with renal stones were selected to undergo
PCNL and were prospectively followed up. An informed
consent was signed by all patients.

Pre-operative exclusion criteria were the patients under
anticoagulant or antiplatelet medications, pediatric patients
(age 15 years), serum creatinine (2 mg/dl) and obstructed
infected kidneys.

Technique of PCNL
Preoperative urinary tract infections were treated with
culture specific antibiotics. Under the effect of general anes-

thesia and after placement of a ureteral catheter, percutane-
ous renal access was performed using C-arm fluoroscopic
guidance.

All planed tracts were placed to the desired calices and
guidewires were fixed prior to dilatation of any tract. Dila-
tion was performed using single step Amplatz dilator to 30
French (F). The nephroscope passed through an Amplatz
sheath. Pneumatic lithotripters were used for stone frag-
mentation.

Intraoperative fluoroscopy was used for detection of
residual stones. Flexible nephroscopy was used to retrieve
calyceal stones away from the tract and to confirm stone
free status. A 6 f JJ stent is placed under fluoroscope
control.

This study included only patients who had undergone
non-complicated PCNL via a single tract without intraope-
rative evidence of residual stones. At the end of procedure,
the patients were randomly distributed into 3 groups.

Group A, those with placement of an 18Fr tube, group
B, those with placement of an 8Fr NT and group C, neph-
rostomy-free.

For group A and B, the nephrostomy was left in place for
1 day. For group C, manual compression was applied to the
flank for few minutes and the skin puncture was closed with
one stitch.

The nephrostomy tube was removed after clamping the
NT for 3 hours and no pain develop. Post-operative anal-
gesic medication was nefopam 20 mg and paracetamol 1 g
every 8 hours. All patients were discharged after 24 hours
unless they develop complications, in such case, they were
kept in hospital for an extra day.

The groups were compared for post-operative hemato-
crit drop, urine leakage, need for additional analgesia and
any other postoperative events.

Ethics

This work was approved by the Alyarmook Teaching
Hospital, Urology Department local ethical committee ac-
cording to code number (33), 2/1/2020.

Statistical analysis

Statistical analysis was done using Statistical Package for
Social Sciences, version 26 (SPSS). Categorical variables
were compared using Chi-square test and continuous vari-
ables were compared using t-test. P value < 0.05 was consi-
dered statistically significant.

Results

This study included 177 patients with renal stones who
underwent standard PCNL.

These patients were randomly divided into 3 groups:
group A, those with 18Fr NT (n = 65 patients), group B,
those with 8Fr NT (n = 63 patients) and group C, those
without NT (n = 49 patients).

The mean age for group A was 34.110 £ 6.919 years,
group B was 38.670 = 9.935 years and group C was
37.270 £+ 10.657 years (F = 3.567, p = 0.03). The post hoc
Tukey analysis showed a significant difference between
groups A and B (p = 0.036), however, no differences re-
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corded between groups A and C (p = 0.203) or groups B to
C(p=0.714).

The present study showed that the mean stone burden
was 34.03 = 5.40 mm for group A, 33.43 + 5.60 mm for
group B and 33.43 £ 4.90 mm for group C with no signifi-
cant differences (p = 0.773). The post hoc Tukey analysis
showed no significant difference between groups A and B
(p =0.818), groups A and C (p = 0.815) and groups B to C
(p = 0.857). The male percentage was 52.3, 58.7 and 55.1 %
for group A, B and C, respectively (Table 1).

In this study, the duration of hematuria was 6.28 + 2.94
hours for group A, 8.80 x 3.45 hours for group B and
13.67 £ 2.40 hours for group C patients, these results were

statistically significant (p < 0.0001). The post hoc Tukey
analysis showed a significant difference between groups
A and B (p = 0.0002), groups A and C (p = 0.0000) and
groups B to C (p = 0.0000). In the current study, the mean
postoperative hematocrit drop in mg/dl for group A was
0.60 + 0.14 mg/dl, 0.82 £ 0.20 mg/dl for group B and
1.33 + 0.25 mg/dl for group C. These results were statisti-
cally significant (p < 0.0001). The post hoc Tukey analysis
showed a significant difference between groups A and B
(p = 0.0002), groups A and C (p = 0.0000) and groups B to
C (p =0.0000) (Table 2).

Regarding postoperative pain, group A showed 9
(13.8 %) patients required extra doses of analgesia while 5

Table 1. The age and stone burden distribution in each group

. F ratio of ANOVA | Post hoc Tukey
Variables No. Mean = SD (p value) analysis
Tube size 18Fr (group A) 65 34.110 + 6.919 A: B (p = 0.036)
Age (years) Tube size 8Fr (group B) 63 38.670 + 9.935 3.567 (0.03) A: C (p =0.203)
Tubeless OFr (group C) 49 37.270 + 10.657 B:C(p=0714)
Tube size 18Fr (group A) 65 34.03 £ 5.40 A:B (p = 0.818)
Stone burden [r e size gF B 63 33.43 + 5.60 0257(0.773) | A G (p=0815
(mm) ube size 8Fr (group B) 43 +5. . (0.773) A< (p= 2 857)
Tubeless OFr (group C) 49 33.4+49 (p= )
Table 2. The distribution of postoperative complications in each group
. F ratio of ANOVA | Post hoc Tukey
Indicators No. Mean = SD (p value) analysis
Hematuria Tube size 18Fr (group A) 65 3.567 (0.03) A: B (p = 0.0002)
i Tube size 8Fr (group B) 63 8.80 + 3.45 85.4 (< 0.0001) | A: C (p=0.0000)
duration (hours) B: C (p = 0.0000)
Tubeless OFr (group C) 49 13.67 +2.40 p=
Hematoorit drop Tube size 18Fr (group A) 65 0.257 (0.773) A: B (p = 0.0000)
(mg/dl) Tube size 8Fr (group B) 63 8.80 + 3.45 182.6 (< 0.0001) | A: C (p =0.0000)
Tubeless OFr (group C) 49 13.67 +2.40 B: C (p = 0.0000)
Table 3. Pain management and urine leak in the study
Variable No. (%) P value
Yes 4 (6.15)
Group A 0.5
No 61 (93.85)
. Yes 5 (7.94)
Urine leak Group B 0.6
No 58 (92.06)
Yes 1(2.04)
Group C 0.8
No 48 (97.96)
Standard dose 56 (86.2)
Group A 0.09
Extra dose 9(13.8)
) Standard dose 58 (92.1)
Pain management Group B 0.7
Extra dose 5(7.9)
Standard dose 47 (95.7)
Group C 0.08
Extra dose 2(4.1)
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(7.3 %) patients in group B and 2 (4.1 %) patients required
extra doses of analgesia in group C. These differences values
were not significant (p = 0.5, 0.6, 0.8), respectively.

Regarding the postoperative urine leakage, 4 (6.15 %)
patients for group A, and 5 (7.94 %) patients for group B
while one (2.04 %) patient developed leakage for group C.
These results were not significant (p = 0.09, 0.7, 0.08) re-
spectively (Table 3).

Discussion

Many studies have demonstrated the efficacy and safety
of tubeless and totally tubeless PCNL [2, 9], trying to avoid
putting a nephrostomy tube to decrease patient discomfort
and shortening hospital stay. However, giving that nephro-
stomy tube serve a safety backup plan for unwanted events
like residual stone and intraoperative bleeding, it is worthy
to investigate different tube size if we want to bridge the
night and compare it to tubeless PCNL.

In regard to postoperative analgesic use, the present
study showed no statistical difference between the three
study groups, which is different from those results published
by Abdelgawad et al. [10], who showed that large NT need
more analgesic requirements, and those by Zeng et al. [4]
who showed significant difference favoring NT free. On the
other hand, our results are comparable to results by Chen
et al. [11] and Poudyal et al. [12] who showed no statistical
difference between their study groups.

These findings may be attributed to the fact that pain
threshold is variable between patients and giving that male
percentage is higher in our patients and males tend to to-
lerate pain better than female patients [13]. Other factor
may be the short duration of NT (24 hours) which might
give this advantage of negligible pain difference between
the groups.

Regarding postoperative urine leak, our study showed
superiority of NT free group, however, no statistically sig-
nificant difference was found. These results are different to
those of Poudyal et al. [12] and Zhao et al. [7] who showed
statistically significant difference between these groups
while it is similar to results of Chen et al. [11] and Cormio
et al. [14] who found no statistical difference between their
study groups.

The present study findings may be due to the short dura-
tion of NT will provide faster closure of tract and short dura-
tion of urine leak after NT removal.

The present study showed that large NT associated
with least hematuria duration compared to other groups.
These results were different from studies published by
Bhat et al. [15] who showed no difference between both
groups.

Regarding postoperative hematocrit decrease, large bore
NT group showed the least drop in Hemoglobin as com-
pared to other groups. These results are similar to research
done by Cormio et al. [14] while different from results pub-
lished by Chen et al. [11] who showed no difference between
those groups.

The large size NT provide better tamponade to the tract
and give better hemostasis which may explain the fore men-
tioned results.

Conclusions

Large bore NT (18Fr) for short duration (one day) pro-
vide superior bleeding control and comparable postopera-
tive analgesic requirement and urine leak when compared to
small bore NT (8Fr) and NT free. It also keeps the chance
for second look nephroscopy if needed.
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Crparerisi BUXOAY NiCAS Yepe3LKipHOT HEPPOAITOTOMII: BNAUB PO3MIPY TPYOKM HO PAHHE BUACAEHHS NOPIBHSHO
3 6e3APEHAXXKHOIO YepesLUKIPHOKO HEPPOAITOTOMIEID — A€6ATU TPUBAIOTb

Pe3iome. AkryanbHicTh. Barato mociikeHb, y AKMX HaMaraim-
Csl YHUKHYTH BCTAaHOBJIEHHST HedpocTtomiuHoi Tpyoku (HT), 1106
3MEHILUTH AMCKOMMOPT MallieHTa Ta CKOPOTUTH TiepeOyBaHHsI B
JIiKapHi, MpoAeMOHCTPYBaIu e(eKTUBHICTD i 0e3MeKy Oe3apeHax-
HOI Ta MOBHICTIO Oe3peHakHOI yepeslKipHoi HedpositoTomii
(YLIHJT). OnHak, BpaxoByO4H, 1110 HehpocTOMiuHA TpyOKa CITy-
T'YE Pe3epBHUM IJITAHOM Oe3IMeKU Mpu HebaxkaHUX TOMisIX, SK-OT
3JIMILKOBUI KaMiHb Ta iHTpaornepaliiiHa KpoBoTeuya, BapTO po3-
ISTHYTH IHIIWA po3Mip TPpYOKHM, SIKIIIO MM XOYeMO TTOI0JIaTH Hid
(paHHE BUmaJIeHHs TPyOKW), i TIOPIBHATH I BapiaHT i3 Oe3mpe-
HaxHoo YIITHJI. MeTa: oLiHUTY BIUIMB po3Mipy TpyOKu (mipu
pPaHHBOMY BUIAJICHHI) Ha MicJIsIoTepalliiHuii iepedir MOpiBHSIHO 3
6esnpenaxknoro YL HJI. Marepiaau Ta meToam. Y niepion 3 Tpyn-
Hs 2020 p. mo yepBeHb 2022 p. 177 MaLEHTIB i3 ceYOKaM STHOIO
XxBopoOoto Oynu BiniopaHi a1 mpoxomkeHHss YIITHJI ta nepedy-
BaJIM T MPOCHEKTUBHUM CIIOCTepexXeHHsIM. HampukiHii mpo-
Lielypy BOHU OyJIM BUMAAKOBUM YMHOM PO3MOJIiJeH] Ha 3 Tpynu.
Ipyma A — 3 posmimenusm HT posmipom 18Fr, rpyma B — HT
poamipom 8Fr i rpyna C — 6e3 HedpocTomu. Y rpymax A i B He-

dpocToMy 3amumianu Ha ogHy no0y. Y rpymi C 3acTocoByBasloCs
py4YHE CTUCHEHHST OOKOBOI IIJITHKY ITPOTSITOM JEeKiJTbKOX XBUJIMH,
a MPOKOJI LIKipy OyB 3aKpUTHI1 OAHUM 1IBOM. [pynu nopiBHIOBaIU
IIO/IO MiC/ISIOTNEPALifHOTO 3HMKEHHSI PiBHSI TeMaTOKPUTY, BUTOKY
ceui, MoTpedu B 10AATKOBOMY 3HEOOIIOBAHHI Ta OyAb-SIKUX iHIINUX
nicisionepauiiinux noaiii. PesyabraTu. Yonosikis 6yo 52,3; 58,7
i55,1 % y rpynax A, B i C BinnosinHo. TpusaicTh rematypii cra-
HoBwIa 6,28 + 2,94 rogunu st rpynu A, 8,80 = 3,45 roguHu st
rpyru B i 13,67 & 2,40 roguuu mist rpyniu C. Y Toi e yac cepef-
HE TIicsionepaliifHe 3HUKEHHST PiBHSI TeMAaTOKPUTY Y TPYITi A 10-
piBHoBasio 0,60 + 0,14 mr/mn, y rpyni B — 0,82 + 0,20 mr/mn Ta
1,33 £ 0,25 mr/mn y rpymi C (p < 0,001). BucHoBku. HT Besrkoro
niaMeTpa MPOTSATOM KOPOTKOTO Tepiony (oqHa 1006a) 3abe3rnedye
YyIOBUI KOHTPOJb KPOBOTEUi, BUTOKY Ceui Ta IicsonepaliitHol
MoTpedu B aHAJITeTHKAX, MOPIBHSIHHUIA 3 TAKMM MTPU BUKOPUCTAH-
Hi HT masnoro piamerpa ta pexxumy 6e3 HT. Lle Takox 30epirae
MOKJIMBICTh TTOBTOPHOI HE(POCKOTIil, SIKIIO I HEOOXiTHO.
Ki11040Bi ¢J10Ba: cTparerist BUxoy; yepesiuKipHa HepoITOTO-
Mist; po3Mip HedpocTOMIYHOI TpyOKHM; Oe3npeHaXkHa IpoLeaypa
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Abstract. Background. For hemodialysis, an autogenous radiocephalic or brachiocephalic fistula is the
preferred types of vascular access, while basilic vein fransposition (BVT) fistula followed by prosthetic
grafting is suggested if unsuitable veins are present. The purpose was fo compare the outcome of BVT
versus synthetic vascular graft used for dialysis in a single centre. Materials and methods. This study includes
total of 148 patients that subdivided into two groups: group one (n = 127; 69 male and 58 female patients,
mean age 49 years) operated with BVT and group two (n = 21; 15 male and 6 female individuals, mean
age 58 years) operated with synthetic vascular graft. Results. Seven patients with hematoma were freated
with exploration within 7 days of operation (p = 0.001). Venous hypertension was present in 3 patients of
group one and no patient in group two (p = 0.001). In group one, the complication rate was 13.38 %, while
in group two, it was 28.57 % with statistically significant difference (p = 0.001). In group one, primary patency
rate is 96.85 versus 90.47 % in group two (p = 0.07). The assisted primary in group one was 75 % versus no
patient assisted in group two (p = 0.001). Conclusions. This study concludes that use of synthetic graft for
dialysis is associated with more complications regarding thrombosis rate, ischemic steal syndrome and
infection rate compared to using the basilic vein. In addition to that, the successful rate of embolectomy
was low with synthetic graft use.

Keywords: hemodialysis; basilic vein, synthetic graft; chronic kidney disease

Intfroduction a diameter > 0.6 cm, while the synthetic graft can be used

With improvements of medical care, the increasing
number of end stage renal diseases (ESRD) patients and
with limited number of kidney donors, the demand for
long-term dialysis was increased to reach about 70 % of pa-
tients require either hemodialysis or peritoneal dialysis [1].
Many authors prefer an arteriovenous graft for hemodialysis
because of complexity of other procedures like basilic vein
transposition or graft [2].

In patients with chronic kidney disease (CKD), accor-
ding to Kidney Disease Outcome Quality Initiative (KDOQI)
guidelines, an autogenous radiocephalic or brachiocephalic
fistula is the preferred types of vascular access, while basilic
vein transposition (BVT) fistula and followed by prosthetic
grafts is suggested if unsuitable veins are present [3—6]. Ac-
cording to KDOQI guidelines, adequate AVF maturation
time is 4—6 weeks with that resides approximately 0.6 cm
from the skin surface, has a flow > 600 mL/min, and has

within 2 weeks [7, 8]. The use of antiplatelets and length of
period postoperatively is controversy [9, 10].

This study compares the outcome of basilic vein trans-
position versus synthetic vascular graft used for dialysis in
single centre.

Materials and methods
Study design and setting

This is a cohort comparative prospective study that was
done in Najaf cardiothoracic and vascular surgery depart-
ment of Al-Sadder Teaching Medical City of Najaf, Iraq
from January 2020 to January 2022.

Participants

This includes total of 148 patients that subdivided into
two groups, group one operated with basilic vein transposi-
tion and group two operated with synthetic vascular graft.

© 2025.The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows others to  freely distribute the published
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Group one includes 127 patients and group two includes 21
patients. All patient’s data are collected regarding age, gen-
der, side of surgery, type of intervention and previous access
for two years duration.

Follow-up

The outcome was followed for one year (from Decem-
ber 2021 to December 2022) later clinically and with duplex
study by both surgeon and nephrologist.

Including/excluding criteria

During the two years of study, a total of 661 patients have
a CKD referred from Nephrology Centre to vascular surgery
clinic for making an vascular access for dialysis, from them
583 patients underwent a arteriovenous fistula (AVF) for
dialysis in form of radio-cephalic (RC) or brachiocephalic
(BC) fistula. 61 patients were RC or BC AVF were failed
and 66 patients have unsuitable veins for fistula of less than
2 mm (total of 127 patients), a single stage basilic vein trans-
position can be done. Twelve patients have unsuitable basilic
vein of less than 2 mm and 9 patients have failed basilic vein
transposition (total of 21 patients), a synthetic vascular graft
could be used. The study flowchart showed in Fig. 1.

Investigation

All patients underwent a doppler study to assess the dia-
meter and patency of cephalic vein, basilic veins, axillary
veins and brachial artery of both sides. Also, to assess both
subclavian vein, jugular veins and innominate vein if they
are stenosed or thrombosed as this contra-indicated to sur-
gery (they excluded from the study) and may need for pre-
operative endovascular intervention.

Procedures

After an intra-venous antibiotic use, basilic vein trans-
position was done under local anaesthesia and sedation with
arm extend away from the body. After scrubbing, two inci-
sions were done, one longitudinal along the basilic vein at
mid arm and another curve incision at medial cubital area.
Mobilisation and change the course of basilic vein along its
length more superficially and more laterally, then made end
to side anastomoses to brachial artery with 0/6 proline. The
fistula was used after 6—8 weeks for dialysis after criteria
of maturation was reached (flow > 600 ml/min, diameter
> 6 mm and depth < 6 mm).

After an intra-venous antibiotic use, synthetic vascular
graft was operated under local anaesthesia and sedation with
arm extended laterally. In 12 patients, two incisions were
done, one longitudinal incision and another transverse one
in cubital area. In nine patients, single incision in mid arm
was done. In both, the 6™ sized graft of different length with
end to side anastomoses between brachial artery and third
part of axillary vein was used with 0/6 proline. The graft was
used after 2 weeks for dialysis. Anti-platelets were given for
3 months later on.

Patients complications were assessed postoperatively
and followed for one year later on in form of thrombosis,
infection, hematoma formation, non-maturation of fistula,
ischemic steal syndrome, removal of fistula or graft and em-
bolectomy surgery as an assisted primary patency procedure.

Ethical approval and compliance

This study was approved by the Ethical Board Com-
mittee of the Department of Surgery, Jabir Ibn Hayyan
Medical University (No. 305 in 12/1/2022). All procedures

661 cases with chronic kidney
disease

AN

performed in studies involving human
participants were in accordance with
the ethical standards of the institutional
and/or national research committee and
with the 1964 Helsinki Declaration and
its later amendments or comparable ethi-

583 cases underwent AVF for
dialysis

148 cases failed for AVF

cal standards. The oral consent was taken
from all patients and data between both
groups was analysed.

N

Statistical analysis
Statistical analyses were conducted

Group one
127 cases failed

(66 cases failed AVF and 66
cases unsuitable veins)

y Group two
21 cases failed

(12 cases unsuitable basilic
vein and 9 cases were failed
basilic vein transposition)

using SPSS v22 (IBM Inc., Chicago, IL,
USA). Numerical measurements inclu-
ding percentages and frequencies. Cal-
culations performed for categorical data
included means, ranges, and standard
deviations (SD). The association between
variables was evaluated using the chi-

squared test and unpaired t-test. Statisti-
cal significance was set at P < 0.05.

4

Single stage basilic vein
transposition

Synthetic vascular graft

Results

The median age for group one treated
with basilic vein transposition for dialysis

Figure 1. The study flowchart

is 49 years and for group two treated with
synthetic vascular graft is 58 years. There
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are 69 patients male and 58 patients female in group one,
while 15 patients were male and 6 patients were female in
group two. In group one, the surgery was done in 50 patients
on right side and 77 patients on left side, while the surgery
was done in group two in 16 patients on right side arm, four
patients on left side arm and one patient on right sided thigh,
as in Table 1 below.

Regarding the outcome and complications, in group
one, the complication rate was 13.38 % in 17 patients as
3 patients with wound infection, 4 patients with throm-
bosis within one month that treated with embolectomy
and 7 patients with hematoma that were treated with ex-
ploration within 7 days of operation (p = 0.001). Venous
hypertension was presented in three patients of group
one (p = 0.001). In group two, the rate of complications
was 28.57 % in six out of 21 patients. The complica-
tions (Fig. 2) are distributed as one patient with superfi-
cial wound infection of right arm, two patients with graft
thrombosis (one after one month and another one after 9
months of both right arm, both were removed) and one
patient with ischemic steal syndrome of left arm that was
treated with saphenous grafted distally after one week of
surgery, as showed in Tables 2, 3. The algorithm of actions
of this study was showed in Fig. 3.

Regarding the patency rate might be either primary or
assisted primary (with interventions). In group one, primary
patency rate is 96.85 versus 90.47 % in group two (p = 0.07).
The assisted primary of group one was 75 % versus no pa-
tient assisted in group two (p = 0.001), as listed in Table 4.

No. of patients

- N W »~ O O N

o
[ 1
Venous
hypertension o
Ischemic | o
steal -
syndrome
Hematoma
o
Infection ﬁ -
Thrombosis H >

||:| Group one B Group two

Figure 2. Complications of study

Table 1. Data collection of patients, n (%)

Data Group one Group two P-value
Age (years), range (median) 23-73 (49) 45-77 (58) 0.12
Male 69 (54.33) 15 (71.42)
Gender 0.23
Female 58 (45.66) 6 (28.57)
Right arm 50 (39.37) 16 (76.19)
Side of surgery Left arm 77 (60.62) 4 (19.04) 0.001
Right thigh 1(4.76)
Previous access 61 (48.03) 9 (42.85) 0.24
Table 2. Complications of both procedures, n (%)

Outcome Group one Group two P-value
Thrombosis 4 (3.14) 2 (9.52) NA
Infection 3 (2.36) 1 (4.76) NA
Hematoma 7 (5.51) 0 0.001
Ischemic steal syndrome 0 1(4.76) NA
Venous hypertension 3 (2.36) 0 0.001
Total complications 17 (13.38) 6 (28.57) 0.001

Note: NA — not applicable.
Table 3. Postoperative procedure management for variable complications, n (%)
Procedure Group one Group two P-value
Successful embolectomy for thrombosis 3 (75) 0 0.001
Removal 1 (25) 2 (100) 0.08
Re-vascularisation 0 1 (100) 0.001
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Table 4. Patency rate of both groups, n (%)

Embolectomy (n = 3)
Removal (n = 3) Re-vascularisation (n = 1)
G1l(n =3)
Gl(n=1) G1(n=0)
G2(n=0)

G2(n=2) G2(n=1)

Patency rate Group one Group two P-value
Primary 96.85 90.47 0.07
Assisted primary 75 0 0.001
in both patients of group two (100 %),
G(:’ipf;;e G:‘:“‘f o Complications| so the graft or fistula were removed. This
complication affects both the primary and

assisted primary patency rate with signifi-

Actions cant P-value. The primary patency rate
that was dependent on patient condition,
state of vein selection and close follow up

Procedures of patients, is more than assisted primary

patency rate and it is more in group one
than group two [16, 20, 21].

In studies, the risk of post-operative
hematoma 3.6—11 % [22—24]. In this
study, hematoma was observed in 5.51 %

Figure 3. The algorithm of actions of this study

Discussion

This is a cohort comparative prospective study that was
done in single centre for two years duration and followed the
outcome for one year. This includes total of 148 patients that
subdivided into two groups, group one operated with Basilic
vein transposition (127 patients) and group two operated
with synthetic vascular graft (21 patients).

According to KDOQI guidelines, BVT and synthetic
vascular graft were done after exhausted other sites for au-
tologous options [11, 12]. Although the two-stage technique
for BVT with interval arterialisation and thickening of the
basilic vein wall is superior and the complications in single
stage BVT were more like steal syndrome, venous hyperten-
sion and hematoma formation [13—15], in this study, single
stage BVT was used to decrease morbidity of high risk and
commonly tired patients and to decrease the time needed
for dialysis. As a results, in Table 1, the BVT was done in
48.03 % with previous access and the synthetic graft was
done in 42.85 % with previous access.

The mean of age of patients involved in group one is 49
years while in group two is 58 years. In both groups, male
percentage was more than in female (54.33 versus 71.42 %).
In Keuter et al. study, the mean age in group one and two
was (60 versus 66 years) and the male percentage was 50 and
57 % in both groups [16].

The infection rate was more with PTFE group with inci-
dence of 2.36 % in group one and 4.76 % in group two, that
is comparable to Dix et al. study which is 3.6 % and Coburn
et al. study [17, 18]. The infection may be due to preopera-
tive contamination or puncture site contamination due to
bad sterilisation in low immunity patients.

The thrombosis rate was more in group two of synthetic
vascular graft as in Wijnen et al. study [19]. This thrombosis
was due to either presence of infection or non-complained
patients to anticoagulant or anti-platelets. The thrombosis
was failed to treat in one patient (25 %) of group one and

of group one and in no patient of group
two. This hematoma was more in group
one as this a single stage procedure with more dissection of
the tissue.

Ischemic steal syndrome occurred more in group two
about 4.75 % (revascularisation was done successfully) and
no patient in group one had it. In Abbas et al. study, ische-
mic steal syndrome was more in AVG group with significant
P-value [25]. The incidence was 10—20 % and more with
proximal basilic transposition than in distal type at the level
of radial artery [26, 27].

Transient venous hypertension present with limb oede-
ma, heaviness and delayed wound healing present only in
group one in about 2.36 % that is treated conservatively. This
may be due to stenosis of proximal veins because of fibrosis
that results from multiple use of short-term double lumen
catheter for dialysis. Venous hypertension has been reported
to occur more than our study about 3.6—25 % [28].

Several studies discussed different topics of hemodialy-
sis [29, 30], however, different limitation were recorded. In
this work the limitation include a single-centre and difficult
follow up to these patients. So, more studies, more patients
need to be followed and multi-centres study required which
is very important and hazardous complications of these pa-
tients.

Conclusions

This study concludes that use of synthetic graft for dialy-
sis is more complications regarding thrombosis rate, ische-
mic steal syndrome and infection rate in comparison to us-
ing the basilic vein. In addition to that, the success rate of
embolectomy is low with synthetic graft use.
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Pe3yAbTaTM reMOAIQAI3Y, NOB’A3AHI i3 TPOHCMO3ULIIEIO MEAIAABHOT MIALLIKIPHOT BEHU PYKU
a60 CUHTETUYHUM CY AMHHUM NPOTE3YBAHHSAM: OAHOLLEHTPOBE AOCAIAXEHHS

Pesiome. AkryanbhicTs. [lna reMomianizy Kpammm TUIIOM Cy-
IWHHOTO JIOCTYITy € aBTOTeHHa papioinedanbHa abo Opaxiolle-
danbHa ¢icTyna, Tomi K ¢icTysia TpU TPAHCIIO3UIIii MeIiaIbHOI
ninukipHoi BeHu pyku (TMIIBP) i monanbiiie BUKOpUCTAaHHS
MPOTE3HOTO IIYHTA MPOMOHYIOTh, SIKIIO MPUCYTHI HEBiAMOBIiIHI
BeHu. Meta: mopiBHATH pe3yibTaT BukKopuctands TMIIBP Ta
CHHTETUYHOTO CYIMHHOTO MPpOoTe3a ISl Aiajli3y B OMHOMY LIEHTI.
Marepianu Ta METOIM. Y 1IbOMY TOCTIIKEHHI B3sUTH yyacThb 148
MalieHTiB, po3aiiieHi Ha aBi rpynu: nepiry (n = 127; 69 4ono-
BiKiB i 58 XiHOK, cepeHiil Bik 49 pokiB), y sIKili BUKOPUCTAHO
TMIIBP, i agpyry (n = 21; 15 4yonoBikiB Ta 6 XiHOK, cepemHiii
BiK 58 pokiB), Malli€HTIB SKOi MPOONEPOBAHO i3 3aCTOCOBYBAH-
HSIM CUHTETMYHOTO CymMHHOTo Tipore3a. Pesyiabratu. Cemu
Mali€eHTaM i3 TeMaTOMOIO MPOBEACHO PEBi3iio MpOTIToM 7 THIB
micast onepatii (p = 0,001). BeHo3Hy rinepTeH3iio0 giarHOCTOBa-

HO B TPbOX MAalliEHTIB MEpLIOl IPyNH, Y APYyriil rpymi ii He Oyso
(p = 0,001). Y mepmriii rpymi 4yactoTa ycKJIalHEHb CTAaHOBWJIA
13,38 %, Toni sk y npyriit — 28,57 % 3i CTATUCTUYHO 3HAYYIIOIO
pizHutero (p = 0,001). ¥V mepuiii rpymi NepBUHHY MPOXiTHICTh
3apeectpoBaHo B 96,85 % Bumankis npotu 90,47 % y npyriii Tpy-
mi (p = 0,07). YacTora acucTOBaHOI NMEPBUHHOI MPOXiTHOCTI B
nepiuiii rpyni gopiBHioBana 75 %, y npyrii — 0 % (p = 0,001).
BucHoBku. JlocimKeHHsT TOKa3aao, L0 BUKOPUCTAHHS st
reMoliajiizy CMHTETUYHOIO MpoTe3a BUKIMKAE Oijblie ycKiami-
HEHb, SIK-OT 4acTOoTa TPOMOO3iB, CUHAPOM iIIEMIiTHOTO 0OKpa-
NaHHS Ta iHGheKIIii, HiXX I0CTYyN Yepe3 MeAialbHy MiAIIKipHY BEHY
pyku. Kpim Toro, ycminiHicTb eM00JeKTOMii OyJia HU3bKOIO MpU
3aCTOCYBaHHI CUHTETUYHOTO MpoTe3a.

Ki10490Bi ci10Ba: remonianis; MenianbHa miamkipHa BeHa pyKu;
CUHTETUYHUI TIPOTE3; XPOHIUHI 3aXBOPIOBAHHS HUPOK
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Abstract. Background. Juvenile idiopathic arthritis (JIA) is a heterogeneous group of diseases characte-
rized by chronic joint inflammation in children under the age of 16 years. Kidney damage in JIA ranges from
asymptomatic proteinuria to severe glomerulonephritis that can lead fo chronic kidney disease. Given the
above data, the assumption of an increased risk of early development of kidney damage in children with
JIA is reasonable. The purpose was fo analyze the risk factors for structural tubular lesions by studying the
level of kidney injury molecule-1 (KIM-1) and fransforming growth factor 81 (TGF-31) in children with JIA, de-
pending on the characteristics of the clinical course of the disease and the freatment received. Materials
and methods. Eighty children with JIA who were undergoing inpatient tfreatment at the Regional Medical
Center for Family Health of the State Regional Health Department were examined. A refrospective analy-
sis of medical documentation was conducted fo assess the child’s age at the onset of JIA, the duration
of ifs course, clinical features, and freatment. Further, during the work, a clinical examination, assessment
of the health of children, general clinical, biochemical, immunoenzymatic and immunological studies, ul-
frasound examination of joints and kidneys were performed. Structural tubular markers KIM-1 and TGF-31
were measured in urine samples. Results. The average KIM-1level was 0.9970 + 0.1662 (0.98; 0.90-1.12) ng/ml,
TGF-B1—20.26 + 16.34 (14.02; 12.5-17.98) pg/ml. The average KIM-1 values varied depending on the form of
JIA and the degree of disease activity. At the same time, with high JIA activity, the KIM-1 level was statistically
significantly higher (1.1510 + 0.0806 ng/ml, p < 0.05 compared to remission). A similar frend was observed
when analyzing TGF-p1 levels. Elevated KIM-1 was associated with high JIA activity, involvement of > 6 joints
at the time of examination, and lesions of small joints of the hands and wrist joints. Elevated TGF-1 was sta-
tistically significantly associated with polyarthritis, JIA duration of > 6 years, and active disease stage of > 4
years. Conclusions. Our study revealed a statistically significant relationship between the levels of KIM-1 and
TGF-B1 biomarkers and the degree of JIA activity. The antinuclear antibodies status in patients with JIA did
not affect the levels of KIM-1 and TGF-B1. Elevated content of KIM-1 and TGF-31 in urine indicate the risk of
structural kidney damage in patients with JIA. Risk factors are high JIA activity, significant joint involvement,
prolonged active stage, the presence of hypertension, and NSAIDs freatment. The combination of NSAIDs
with methotrexate increased the levels of KIM-1 and TGF-B1, which indicated a nephrotoxic effect, while the
combination of methofrexate with immunobiological drugs decreased the levels of biomarkers.

Keywords: juvenile idiopathic arthritis; kidneys; children; markers of early kidney damage; KIM-1; TGF-31

Introduction

Juvenile idiopathic arthritis (JIA) is a heterogeneous
group of diseases characterized by chronic joint inflamma-
tion in children under 16 years of age [ 1]. Although the main
lesion affects the musculoskeletal system, systemic inflam-

mation and the therapy administered can negatively affect
renal function, increasing the risk of developing nephropa-
thies [2, 3]. Renal damage in JIA ranges from asymptomatic
proteinuria to severe glomerulonephritis, which can lead to
chronic kidney disease (CKD) [3]. The main mechanisms

©2025.The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows othersto  freely distribute the published
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of renal damage in JIA are as follows. On the one hand, in-
flammatory activity associated with the hyperproduction of
proinflammatory cytokines, which causes systemic inflam-
mation, leads to endothelial dysfunction and impaired renal
microcirculation. On the other hand, drug-induced neph-
rotoxicity due to the use of nonsteroidal anti-inflammatory
drugs (NSAIDs), glucocorticoids, and methotrexate (MTX)
can cause acute kidney injury and interstitial nephritis.
Concomitant autoimmune disorders accompanied by signs
of immune complex glomerulonephritis are also considered
to be causally significant [3—5].

Only one retrospective cohort study has evaluated the
prevalence of CKD in children with JIA. It was found that
8 % of children had hypertension or minimal proteinuria 65
months after onset [6].

Given the above data, the assumption of an increased
risk of early development of kidney damage in children with
JIA is reasonable. At the same time, the need for timely cor-
rection of CKD emphasizes the importance of non-invasive
methods of diagnosing this condition using renal biomarkers
[7]. Among these biomarkers, the most important are kid-
ney injury molecule-1 (KIM-1) and transforming growth
factor p1 (TGF-p1) [8, 9].

KIM-1 is a transmembrane glycoprotein expressed by
proximal tubular cells and is recognized as an early, sensi-
tive, and specific urinary biomarker of kidney damage [10].
KIM-1 has anti-inflammatory and protective properties, as
it can convert epithelial cells into semi-professional phago-
cytes by binding phosphatidylserine to dead cells [11]. How-
ever, chronic overexpression of KIM-1 in tubular cells can
lead to inflammation and interstitial fibrosis [12]. Renal fi-
brosis, regardless of its etiology, is the final common stage of
almost all chronic kidney diseases [13, 14].

In the context of fibrosis, the most widely studied renal
marker that plays an important role in the progression of
CKD is TGF-B1 [15]. Uncontrolled or excessive activation
of the TGF-f signaling pathway in the absence of regulatory
mechanisms can lead to pathological consequences, in par-
ticular, to persistent epithelial-mesenchymal transdifferenti-
ation, which contributes to impaired cellular differentiation,
induction of apoptosis and excessive synthesis of extracellu-
lar matrix [16]. Its significance as a therapeutic target is due
to its role in the pathogenesis of renal fibrosis in CKD [17].

There are no studies in the available literature regarding
the levels of real biomarkers KIM-1 and TGF-f1 in children
with JIA. Determination of them in urine is important, as it
allows for timely detection of tubular structural damage to
the kidneys, as well as identifying risk factors for early devel-
opment of renal fibrosis.

The purpose of the study was to analyze the risk factors
for the development of structural tubular lesions by evalua-
ting the level of KIM-1 and TGF-f1 in children with JIA,
depending on the characteristics of the clinical course of the
disease and the treatment received.

Materials and methods

An open-cohort prospective study of children with JIA
who were inpatients at the Regional Medical Center for
Family Health of the State Regional Health Department

was conducted. It was performed in accordance with the
principles of the Declaration of Helsinki. The Local Ethics
Committee approved the study protocol.

Inclusion criteria: a diagnosis of JIA according to
EULAR criteria [18], and informed parental consent to
participate in the study. Exclusion criteria: congenital mal-
formations of the urinary system, history of acquired urinary
diseases or their presence at the time of the study.

A retrospective analysis of medical records was conducted
to assess the child’s age at the onset of the disease, duration
of the course, clinical features of JIA, and treatment. At the
time of the study, a clinical examination was performed, the
health status of children was assessed according to the Child-
hood Health Assessment Questionnaire [19], general clinical
(blood and urine analysis), biochemical (serum creatinine
and eGFR according to the Schwartz formula [20], blood
urea, C-reactive protein), immunoenzymatic (antinuclear
antibodies, HLA B27 antigen) and immunological (rheuma-
toid factor) methods, ultrasound of joints and kidneys.

To measure the structural tubular markers KIM-1 and
TGF-B1 in urine samples, we used a solid-phase enzyme-
linked immunosorbent assay according to the manufactu-
rer’s instructions [21, 22].

A set of statistical research methods was applied, na-
mely: for independent samples — Mann-Whitney test, for
dynamics assessment — McNemar’s test, for correlation
tables — 2 test and Fisher’s exact test, for assessing the
degree of dependence between variables — Spearman cor-
relation. Data analysis was performed using the Statistica
6.1® software product (StatSoft Inc., serial number
AGARO909E415822FA).

Results and discussion

We examined 80 children with JIA aged 10.40 + 4.41
(10.6—15.0) years. Girls slightly predominated by gender —
46 (57.5 %). The onset of JIA was recorded at the age of
5.80 + 4.14 (4.9; 2.9) years. The clinical course of JIA had
the following variants: systemic arthritis — 9 (11.3 %), poly-
arthritis — 47 (58.8 %), oligoarthritis — 24 (30.0 %). The ac-
tivity of the disease was determined by the Juvenile Arthritis
Disease Activity Score [23]. JIA remission was diagnosed in
60 children, low activity — in 14, high activity — in 6.

At the time of examination, all patients were receiving
MTX, 22 children (27.5 %) took NSAIDs, and 25 (31.3 %)
were receiving immunobiological drugs (IBDs).

During standard nephrological examination of patients
(general urine analysis, serum creatinine and urea values,
renal ultrasound), no pathological changes were detected.
The eGFR indicator based on serum creatinine analysis
according to the Schwartz formula for three months corre-
sponded to the normative values.

On average, KIM-1 was 0.9970 + 0.1662 (0.98; 0.90—
1.12) ng/ml, TGF-B1 was 20.26 + 16.34 (14.02; 12.5—
17.98) pg/ml. The study evaluated the levels of KIM-1 and
TGF-B1 in the urine of children with different forms of JIA,
taking into account the stage of disease activity and the pre-
sence of antinuclear antibodies (ANA) (Table 1).

The average KIM-1 values varied depending on the form
of JIA and the degree of disease activity. In patients with per-
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sistent oligoarthritis and systemic arthritis, they were almost
the same: 0.9620 & 0.1445 ng/ml and 0.9610 £ 0.2072 ng/ml,
respectively. In children with polyarthritis, this indicator was
slightly higher — 1.0210 % 0.1674 ng/ml but did not have a
statistically significant difference.

In remission of JIA, the average level of KIM-1 was
0.9850 £ 0.1730 ng/ml, in patients with low JIA activity —
0.9820 £ 0.1323 ng/ml, in the JIA group with ANA+ sta-
tus — 0.9940 = 0.1921 ng/ml. At the same time, with high
JIA activity, the level of KIM-1 was significantly higher
(1.1510 £ 0.0806 ng/ml, p < 0.05 compared to remission),
which indicated a high probability of kidney damage in
these patients.

A similar trend was observed in the analysis of TGF-§1
levels. In patients with persistent oligoarthritis, the mean
TGF-B1 was 15.010 £ 5.380 pg/ml, and in the polyar-
thritis, it was slightly higher (23.020 + 18.773 pg/ml),
while in systemic arthritis, the values were intermediate
(19.880 £ 19.985 pg/ml), p > 0.05.

In patients in remission, the level of TGF-f1 was
18.920 *+ 15.041 pg/ml, while with low activity, it in-
creased slightly (22.220 + 9.851 pg/ml). The highest levels
of TGF-B1 were observed in patients with high JIA acti-
vity (29.150 + 34.198 pg/ml, p < 0.05 compared to remis-
sion), which may indicate an increase in fibrotic processes
in the renal tissue during exacerbation of the inflamma-
tory process. The results obtained are consistent with the
findings of P.C. Tang et al. who noted that short-term ac-
tivation of TGF-f1 promotes renal tissue recovery, while

its prolonged activation leads to fibrosis and progression
of CKD [24].

Analysisof KIM-1and TGF-f1 levelsdependingon ANA
status did not reveal significant differences between ANA+
(0.9940 £ 0.1921 ng/ml, 19.500 + 18.580 pg/ml) and ANA—
patients (0.9980 £ 0.1577 ng/ml, 20.530 + 15.632 pg/ml).
This indicated that the presence of antinuclear antibodies
did not significantly affect the content of these biomarkers.

We also assessed biomarker levels depending on the
characteristics of JIA therapy, in particular the use of MTX,
NSAIDs, and IBDs (Table 2).

In patients receiving only MTX without additional
NSAIDs, the mean KIM-1 level was 0.9790 £ 0.1731 ng/ml,
with a trend but no statistically significant difference with
the group of children taking combined MTX + NSAIDs
therapy (1.0420 + 0.1397 ng/ml).

Analysis of the TGF-fl1 marker revealed that in
patients receiving MTX alone, the mean level was
18.100 £ 14.105 pg/ml, while in the group of patients ta-
king NSAIDs as well, it was statistically significantly higher
(25.970 £ 20.430 pg/ml, p < 0.001). This indicated a pos-
sible effect of NSAIDs on an increase in the level of markers
of renal damage.

Concerning IBDs, in patients receiving MTX alone, the
mean KIM-1 level was 1.0360 £ 0.1337 ng/ml, while in the
group with additional use of immunobiological drugs, it was
significantly lower (0.9100 £ 0.1979 ng/ml, p < 0.01).

The level of TGF-B1 also showed a significant de-
crease in children treated with immunobiological therapy:

Table 1. Cytokine indices in the urine of patients depending on the forms and markers of JIA activity,

M= s (Me; Q,-Q,)

Indicator

KIM-1, ng/ml

TGF-B1, pg/ml

Persistent oligoarthritis, n = 24

0.9620 + 0.1445 (0.94; 0.85-1.04)

15.010 + 5.380 (13.52; 12.22-14.79)

Polyarthritis, n = 47

1.0210 + 0.1674 (1.03; 0.92—-1.17)

23.020 + 18.773 (15.08; 12.72-24.48)

Systemic arthritis, n =9

0.9610 + 0.2072 (0.98; 0.83-1.12)

19.880 + 19.985 (13.37; 11.6-15.85)

Remission, n = 60

0.9850 + 0.1730 (0.97; 0.87—1.11)

18.920 + 15.041 (13.44; 12.18-15.31)

Low activity, n = 14

0.9820 + 0.1323 (0.98; 0.92-1.09)

22.220 + 9.851 (18.38; 15.68-27.88)**

High activity, n=6

1.1510 + 0.0806 (1.17; 1.08-1.22)*"

29.150 + 34.198 (15.21; 14.02-37.95)"

ANA—, n =59

0.9980 + 0.1577 (0.98; 0.91-1.11)

20.530 + 15.632 (13.54; 12.19-20.6)

ANA+, n =21

0.9940 + 0.1921 (0.98; 0.85-1.17)

19.500 + 18.580 (14.38; 13.51-16.98)

Notes: *, ** — significant difference from the sample with remission; * — from the sample with high JIA activity
(p < 0.05); no significant effect of JIA forms or the presence of ANA on the cytokine profile was found in any case

(Mann-Whitney test was used).

Table 2. Indicators of biomarkers in the urine of patients depending on the characteristics of JIA therapy,

M= s (Me; Q,-Q,)

. MTX + NSAIDs MTX + IBDs
Biomarkers
No, n =58 Yes, n = 22 No, n =55 Yes, h =25
KIM-1. na/ml 0.9790 + 0.1731 1.0420 + 0.1397 1.0360 = 0.1337 0.9100 = 0.1979
»Ng (0.97; 0.87-1.11) (1.06; 0.93-1.16) (1.01; 0.93-1.15) (0.91; 0.76-1.05)*
TGF-p1, pg/ml 18.100 = 14.105 25.970 + 20.430 22.760 + 18.823 14.760 + 5.994
» P9 (13.4;12.18-15.01) (17.69; 14.84-27.88)** (14.4; 13.32-22.15) | (12.92; 12.04—-14.05)*

Notes: *, ** — significant difference from reference levels: p < 0.01 and p < 0.001, respectively (Mann-Whitney test

was used).
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Table 3. Factors associated with increased urinary biomarkers

KIM-1 TGF-p1
Factor
OR(95%C) | p OR(95%Cl) | p
OR > 1 (increased odds of structural damage)
Polyarthritis NS 3.74 (1.12-12.51) | 0.04
JIA activity is high 7.25 (1.22-43.22) 0.04 NS
Affection of > 6 joints during the examination period 5.00 (1.65-15.15) 0.006 NS
Arthritis of the small joints of the hand 4.85 (1.39-16.87) 0.02 NS
Arthritis of the wrist joints 3.78 (1.21-11.83) 0.03 NS
Hip arthritis 10.41 (1.02-106.7) 0.05 NS
JIA duration > 6 years NS 2.96 (1.01-8.66) 0.05
Active stage > 4 years NS 6.11 (2.01-18.58) 0.002
Caries NS 3.24 (1.14-9.22) 0.04
Hypertension 12.43 (2.26-68.27) | 0.003 6.33 (1.36-29.55) 0.03
Erythrocyte sedimentation rate above normal NS 4.33 (1.35-13.88) 0.02
Use of NSAIDS NS 4.00 (1.36-11.79) 0.02
OR < 1 (reduced odds of structural damage)
Male gender NS 0.17 (0.04-0.62) 0.005
Immunobiological therapy NS 0.18 (0.04-0.84) 0.03

Notes: OR — odds ratio; Cl — confidence interval; NS — not significant.

in patients receiving MTX alone, the level of TGF-1 was
22.760 + 18.823 pg/ml, while in the group with combined
MTX + IBDs therapy, this indicator was statistically signifi-
cantly lower (14.760 £ 5.994 pg/ml, p < 0.01).

In our study, we analyzed factors that have a statistically
significant association with increased levels of biomarkers of
renal injury, KIM-1 and TGF-B1, in the urine of children
with JIA (Table 3).

Elevated KIM-1 levels were associated with high JIA ac-
tivity (OR = 7.25; 95% CI: 1.22—43.22; p = 0.04), involve-
ment of > 6 joints at the time of examination (OR = 5.00;
95% CI: 1.65—15.15; p = 0.006), as well as involvement of
small joints of the hands (OR = 4.85; 95% CI: 1.39—16.87;
p = 0.02) and wrist joints (OR = 3.78;95% CI: 1.21—11.83;
p=0.03).

A significant risk factor was hip arthritis, which was
associated with the highest odds of increased KIM-1
(OR =10.41;95% CI: 1.02—106.7; p = 0.05). In addition,
a relationship was found with the presence of hyperten-
sion, which had a pronounced effect on the level of KIM-1
(OR =12.43;95% CI: 2.26—68.27; p = 0.003). According
to the studies of J. Song et al., the level of KIM-1 in urine
is a biomarker of CKD associated with arterial hyperten-
sion [25].

Experimental data conducted by C. Yin and N. Wang,
confirm our data on the role of KIM-1 in the development
of CKD, namely: a persistent increase in the level of KIM-1
contributes to the occurrence and development of renal fi-
brosis [26].

Elevated TGF-f1 levels were statistically significantly
associated with polyarthritis (OR = 3.74; 95% CI: 1.12—
12.51; p = 0.04), duration of JIA > 6 years (OR = 2.96;

95% CI: 1.01-8.66; p = 0.05), and active disease stage > 4
years (OR =6.11; 95% CI: 2.01—18.58; p = 0.002).

TGF-B1 levels were also elevated in patients with hy-
pertension (OR = 6.33; 95% CI: 1.36—29.55; p = 0.03),
caries (OR = 3.24; 95% CI: 1.14-9.22; p = 0.04), and
increased erythrocyte sedimentation rate (OR = 4.33;
95% CI: 1.35—13.88; p = 0.02). NSAIDs use was as-
sociated with a significant increase in TGF-p1 levels
(OR =4.00; 95% CI: 1.36—11.79; p = 0.02). Our results
are consistent with those of M.F. Gicchino et al. who
found that the main risk factor for the development of
kidney damage in children with JIA was long-term expo-
sure to NSAIDs and methotrexate during active forms of
the disease [6].

Two factors were protective against TGF-f1 rise. Male
gender reduced the risk of elevated TGF-f1 levels by more
than fivefold (OR =0.17; 95% CI: 0.04—0.62; p = 0.005). In
addition, IBDs use, reducing TGF-f1 elevation by almost
sixfold (OR = 0.18; 95% CI: 0.04—0.84; p = 0.03), exerted a
significant nephroprotective effect.

Conclusions

Our study revealed a statistically significant relation-
ship between the levels of KIM-1 and TGF-B1 biomar-
kers and the degree of JIA activity. The ANA status in JIA
patients did not affect the levels of KIM-1 and TGF-f1
biomarkers.

Elevated urinary KIM-1 and TGF-f1 indicate a risk of
structural kidney damage in patients with JIA. Risk factors
include high JIA activity, significant joint involvement, pro-
longed active phase, presence of hypertension, and NSAIDs
treatment.
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The combination of NSAIDs and MTX increased the
levels of KIM-1 and TGF-1, indicating a nephrotoxic ef-
fect, while the combination of MTX with IBDS decreased
the levels of biomarkers.
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BakyneHrko A.l., CamcoHeHko C.B.

AHIMpOBCHKNV ASPIKABHU MEANYHWI YHIBEPCUTET, M. AHIMPO, YKpaiHa

AHOAI3 30A@XHOCTI PiBHIB MAPKEPIB PAHHBOTO YPCXKEHHS HUPOK — LmToKiHiB KIM-1 Ta TGF-p1 y aiten,
XBOPUX HO FOBEHIABHUM iAIONATUYHUIA APTPUT

Pesiome. AxryanbhicTs. OBeHiNbHMIT imiomaTMuHMit apTpUT
(FOIA) € reTeporeHHOIO Ipymnolo 3aXBOPIOBaHb, 110 XapaKTepu-
3YIOThCSI XPOHIYHMM 3alajJieHHSAM CyIJIO0iB y JiTeil BikoMm 10 16
pokiB. YpaxeHHss Hupok mpu KOIA BapiroioTh Bim 6e3cMMMITOM-
HOI MPOTEIHYPii 10 TSZKKOTO INIOMEpYJIOHEe(PUTY, 30aTHOTO TIPU-
3BECTH JI0 XPOHIYHOI XBOPOOU HUPOK. 3 OIJIsIIy Ha HaBeACHi HaHi
MPUITYHICHHS PO MiJBUILEHU PU3UK PAHHBOTO YpakeHHsT HU-
pok y mireii i3 FOIA € o6rpyHroBaHum. MeTa podoTH: rpoaHa-
JIi3yBaTu (haKTOPU PU3UKY PO3BUTKY CTPYKTYPHUX TYOYJISIPHUX
ypaXeHb LUISIXOM BUBYEHHS PiBHS MOJIEKY/IM YIIKOMKEHHSI HU-
pok-1 (KIM-1) i tpancdopmytodoro daktopa pocty Bl (TGF-f1)
y aireit i3 FOIA 3ayexHo Bin ocoGnMBOCTeH KJIiHIYHOTO Nepedi-
Iy 3aXBOPIOBaHHs Ta OTPUMAHOrO JiKyBaHHs. Marepiaiu Ta
meromam. OoctexxeHo 80 miteit i3 FOIA, siki 3HaXoauauch Ha cTa-
LioHapHoMy JiikyBaHHi B KIT «PerioHanbHuit MEAUYHUI LIEHTP
ponuHHOTO 310pOoB’st» JOP. TlpoBeneHuii peTpOCTIEKTUBHUIA
aHaJi3 MEINYHOI JOKYMEHTAIIil 3 OLIHKOIO BiKy IMTUHM B 1€0I0-
Ti 3axBopioBaHHs Ha FOIA, TpuBanocTi iforo nepeoiry, KIiHIiYHUX
0ocobMBOCTEH 1 JiKyBaHHS. Y MOJAIBIIOMY ITiJi YaC BUKOHaH-
HS pOOOTM TIPOBOAWIM KIIiHIYHE OOCTEXEHHS, OIIHKY CTaHy
3[I0pOB’Sl AiTell, 3araJbHOKIIIHIYHI, 0iOXiMiuHi, iMyHO(EpMEHT-
Hi ¥ iIMyHOJOTiIYHi IOCJiIKEeHHSI, YJIbTPa3BYKOBE MOCIiIKEHHS
cyr1o6iB Ta HUPOK. [l BU3BHAUYEHHST CTPYKTYPHMX TYOYISIPHUX
mapkepiB KIM-11TGF-f1 y 3pa3kax ce4i BAKOPUCTOBYBAJIU iMy-
HobepMeHTHMI aHami3. Pe3yabratH. Y cepeaHbOMY MOKa3HUK
KIM-1 nopiBuioBas 0,9970 = 0,1662 (0,98; 0,90—1,12) Hr/mu,

TGF-p1 — 20,26 £ 16,34 (14,02; 12,5—17,98) nr/mn. Cepen-
Hi 3HayeHHs KIM-1 BapiroBanu 3anexHo Bin dopmu FHOIA Tta
CTYIIeHsI aKTHMBHOCTI 3axXBOpIOBaHHs. BomHowyac mpu BUCOKii
aktuBHOCTI FOIA piBenb KIM-1 OyB cTaTUCTUYHO 3HAYYIIE BU-
mwuM (1,1510 £ 0,0806 Hr/mi, p < 0,05 mopiBHSIHO 3 peMici€ero).
TMonibHa TeHaeHIis ciocTepiranacs i npu aHamizi TGF-B1. ITin-
BumieHnit ymict KIM-1 acoritoBaBcsi 3 BUCOKOIO aKTUBHICTIO
I0IA, 3anyueHHsIM > 6 cyr00iB HA MOMEHT OOCTEXEHHS, a Ta-
KOX ypaxkeHHSIM IpiOHMX CYIVIOOIB KUCTEW PYK Ta MPOMEHEBO-
3ar’siIcTKoBUX cyrno6iB. IinBunienuii piBenb TGF-1 6yB cra-
TUCTUYHO 3HAUYIIE acOIiHOBaHMUIA i3 TTOIiIapTPUTOM, TPUBATICTIO
IOIA > 6 pokiB Ta aKTUBHOIO CTami€l0 3aXBOPIOBAHHS > 4 POKIB.
BuCHOBKH. Y HaloMy IOC/TiIKEHH] BUSIBIEHA CTATUCTUYHO 3HA-
qylia 3aiexHicTb ymicty 6iomapkepiB KIM-1ta TGF-B1 Bin cty-
neHs aktuBHocTi FOIA. CraTyc aHTHHYKJIEAPDHUX aHTUTIN y Nalli-
eHTiB 3 IOIA He BrBaB Ha auHamiky KIM-1 i TGF-B1. ITigsu-
meHi pisHi KIM-11TGF-f1 y cedi BKa3yloTh Ha pU3UK CTPYKTYD-
HOTO ypaKeHHST HUPOK y mnaitieHTiB 3 OIA. ®akropamu pu3uKy €
Bucoka akTuBHicTh FOIA, 3HauHe 3ayrydeHHs CYIJo0iB, TpUBaia
aKTMBHA CTafisl, HASABHICTh apTepialibHOI TillepTeH3ii, JiKyBaHHS
HII3I1. Kom6inarist HIT3I1 ta MeToTpeKcaTy migBUIIyBajia piBHi
KIM-1iTGF-1, mio cBimummo npo HepOTOKCUIHY [it0, TOMI SIK
KOMOIHAIIis MEeTOTpeKcaTy 3 iMyHOOIOJOTiYHUMM IIperiapaTaMu
3HMXKYBaJla BMIiCT OioMapKepiB.

Ki1104oBi CJ10Ba: 10BeHINEHMI iTiONATUUHWMIT apTPUT; HUPKM;
ITH; MapKepu paHHbOTO ypaxkeHHst Hupok; KIM-1; TGF-f1
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CuHepriyHun BNAUB eKCTPAKTIB
AecneAesn Td APTULLOKY
B Tepanii XpOHIYHOIro 3aXBOPIOBAHHS HUPOK:
MEeXCQHI3MU TA NepCcneKTUBU
For citation: Kidneys. 2025;14(1):63-70. doi: 10.22141/2307-1257.14.1.2025.499

Pestome. XpoHiyHe 3axBOPHOBAHHST HUPOK (X3H) € OAHIEIO 3 MPOBIAHMX TAOGAALHIMX MPOBGAEM OXOPOHM
3A0PO0BS, LLO CYNPOBOAXKYETLCST OKCUAQTUBHUM CTPECOM, 3AMAASHHSIM | $ibp030oM. TpaanLiviHi dapma-
KOAOTIYHI MAXOAM MQIOTb MEBHI OOMEXXEHHS Yepes MobIYHI epeKkTV Ta HEAOCTATHIO €PEKTUBHICTb HA IMi3HIX
CTQAISIX 3QXBOPIOBAHHSI. Y LIbOMY AOCAIAXKEHHI PO3IASIHYTO MOTEHLIAA KOMOIHOBAQHOIO BUKOPUCTAHHST €KC-
TPQAKTIB Aecrieaesun (Lespedeza spp.) Ta aptvwoky (Cynara scolymus) y AikyBaHHI X3H. HegponpoTtekTop-
HWY epeKT eKCTPAKTY AECMEeAE3M MPOSIBASIETLCS Y 3MEHLUEHHI QALOYMIHYPIl, 30Ty TQ KPEQTUHIHY B Ceui.
Llevi epekT 3a6e3neyyeTbCs SIK MPSIMAM QHTUOKCUAQHTHUM BIAVMBOM, LLO 3QXULLIQE MEMOPAHHI CTRYKTYPU,
AHK 1a MiTOXOHAPIT, TQK | ONocepeAKOBAHVM QHTU3AMNAAbLHUM BIAAVMBOM, 3MEHLLIYIOY QKTMBHICTb NF-KB ta
IHOAQMQACOM, BUBIABHEHHST MPO3QAMNAABHUX LIMTOKIHIB TQ XEMOKIHIB. HEPPOMPOTEKTOPHM ePEeKT QPTULLIOKY
3YMOBAESHWU MPUMHIYEHHSIM CUTHOABHOTO LUASIXY WNT/B-KATEHIHY, LLO Cripusie 3MEHLLEHHIO QiEpOo3y, O TAKOXK
BHVDKEHHSIM PIBHST MO O3AMNQAAbHUX UMTOKIHIB (IL-1B, IL-2, IL-6, TNF-a,, NF-xB, TGF-B1), wo 3anobirae nporpecy-
BAHHIO XPOHIYHOro 3QrAAEHHST B HUPKAX. AOAQTKOBO QPTULLIOK IHMOYE QHIMIOTEH3UHNEPETBOPIOYMN pep-
MEHT, 3MEHLLYIOHM HUPKOBY FMEePTEH3i0 TQ 3AXMLLQKOYU HUPKOBY TKQHUHY BiA YLLKOAXEHb. CUHEepris BIAVBY
AecrieAesy TQ QPTULLOKY MOXke 3a6esrnedmnTi 6aratopaKTOPHMNM 3AXUCT HEPPOHIB, MIHIMI3YIOHM 3QrMAAEHHS
TQ rAABMYKOYM MPOrPECYBAHHS Pi6p0o3y. OrasIA AITEpATypuU MATBEPAXKYE NELCEKTUBHICT TAKOIO MAXOAY
TQ HEOBXIAHICTb MOAQABLLMX AOKAIHIYHUX | KAIHIYHUX AOCAIAKEHD ANST BUSHAYEHHST ONTUMAABHUX CXEM 3QCTO-
CYBQHHSI eKCTPaKTIB y Tepanii X3H.

KAIOYOBI CAOBQL: HeppONPOTEKLS; OKCUAQTUBHIY CTPEC, 3QMNAAbHUM KACKAOA, TMOQ30TEMIYHMI epeKT; ¢i-
TOTEPArTisI, MOANIGEHOABHI CIOAYKU, OFASIA,

Bctyn

XpoHiuHe 3axBopioBaHHs HUPOK (X3H) € mocrtymo-
BUM, HEOOOpPOTHHM 3HIZKEHHSIM (QYHKINI HHUPOK, IO
MPU3BOIUTE O TOPYIIEHHS iX 3MaTHOCTI MiITpUMyBaTH
romeocTtas opraHisamy. X3H — riobanbHa MeamyHa Ipo-
0JeMa, 110 CYIPOBOIXKYETHCS (hiOPO30M, OKCUIATUBHUM
CTPeCcOM Ta XPOHiIYHUM 3amnajeHHsIM. OCHOBHUMU MPUI-
HaMU € TpUBaJie MOIIKOMIKEeHHS He(POHiB, KaHAJIbIIEBOTO
eMiTeNilo Ta eHI0TeNil0 cyaH HUpoK. HailtnommpeHinm-
MM € LIyKpOBUii niabeT [1] Ta apTepiajibHa rirnepreHsis [2],
a TAaKOX aBTOIMYHHI TpoliecH, iH(eKIiliHi 3amajJeHHs B

Kkiayboukax i o0ctpykTuBHI ypomarii [3]. IlommpeHicTbh
X3H cranoButh Bin 8 10 16 %, 3 BUCOKMM PU3UKOM TIPO-
rpecyBaHHS 10 TepMiHAIbHOI HUPKOBOI HEIOCTATHOCTI [4].

CygacHi ¢apMaKoOJIOTiUHi ITiAXOMM, 30KpeMa 3acToCy-
BaHHS iHTi0ITOPiB aHTIOTEH3MHIIEPETBOPIOIOYOTO (PepMEH-
Ty a00 0JI0KaTOPiB pelenTopiB aHrioTeH3uHY 11, He 3aBXnu
e(eKTUBHi Ta MOXYTb CIIpUUYMHATU MoOiuHi edpexTu. Ha-
MpuKiIaa, OJOKAaTOPM aHTiIOTEH3MHOBUX PELIENTOPIiB MO-
JKyTb BIUIMBATU Ha €eHAOKPUHHY peryJisiito [5], a 6iokana
€HI0TeJIIHOBUX PELENTOPiB MPU3BOAUTh A0 3aTPUMKU Pi-
nuHU [6]. 3BaXkarouu Ha 1ie, POCIMHHI MperapaTy MaloTh
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BEJIMKUI MOTEeHLIas 3aBASKU 30aTHOCTI BIUIMBATH Ha KiJb-
Ka MaToreHeTMYHMX MexaHi3miB X3H ogHouacHo, Tipu Mi-
HiIMaJIbHUX MOOIYHUX epeKTax.

Jlecnienesa (Lespedeza) — pim pocavH poauHu 6000BUX
3 nmoHan 150 Bumamu. Jlecrienesa ronopuacra (Lespedeza
capitata) Ta jecriefiesa nBokostipHa (Lespedeza bicolor) Bu-
KOPUCTOBYIOTbCS B TPAAULIIMHIN MEIULIMHI JJIs JTiIKYyBaHHSI
3aXBOPIOBaHb HUPOK. EKCTpakTH jiectiene3n 3aCTOCOByBa-
JIA JUTSL JTiKyBaHHSI HEDPUTY, a30TeMil Ta SIK IiypeTUIHUI
3aci0, BBaXKalouM, IO BOHU CIIPUSIOTH 3HMKEHHIO PiBHS
a30TUCTUX CIONYK Ta IMOJIMIIeHHIO (PyHKIiI HUpoK [7].
IIpenapaTu necriefie3u roJoBYaCTOi BUKOPUCTOBYBAIHU JIJIsT
JIIKyBaHHSI TOCTPHUX i XpOHIYHUX IJIOMEPYIOHE(PPUTIB, 30-
Kpema 3a azoTteMii. Bimomo, 1110 3acTocyBaHHS Jiecnene3u
3HMXYE PiBEHb KPEaTUHIiHY, a30TY CEUOBUHMU Ta 3araJbHUX
0inkiB Ha TBapuHHUX Moneissx X3H [8]. Jlecrene3a Takox
MpoJeMOHCTpYyBaja €(DEeKTUBHICTh SIK aHTAroHiCT aHrio-
TeH3uHy [9] Ta y 3MeHIlIeHHi MpoTeiHypii il MapkepiB 3a-
MaJieHHsI B eKCIIepUMEHTaJIbHUX Moesisix Hedpornarii [10].

Aptumok (Cynara scolymus) Mae BUpaKeHi renaro-
MPOTEKTOPHi, aHTUOKCUAAHTHI Ta MpOTH3arajibHi Bjac-
TUBOCTI 3aBIISIKM BUCOKOMY BMICTy 0iOJIOTIYUHO aKTUBHMX
CIIOJIYK, 30KpeMa IIUHApUHY, (DIIaBOHOIIIB Ta CECKBITEpIIe-
HiB. Moro antn®i6poTnuHmii eheKT mosrae B iHribyBaHHI
TGF-p-3anexHoro ¢idporeHesy, 3HIKEHHI eKCIpecii Ko-
JIaTeHY Ta MOJIIMIIIeHH]I 0alaHCy MixK CHHTE30M i Ierpamalli-
€10 TTO3aKJIITUHHOTO MaTpUKCy. AHTMOKCUIAHTHI KOMIIO-
HEHTH apTUIIIOKY HEHUTpasi3yloTh aKTUBHI (DOpMU KUCHIO,
3HIKYI0UM (HiOpo3 i 3amajeHHs, a TaKOX IOJIMIIYIOTh
MiKpOLMPKYJISILIiIO Ta HIPKOBUM KPOBOTIK, 1110 CIIPUSIE 3a-
XUCTY HUPKOBUX TKAHUH BiJI illlemii.

KombiHOBaHe BUKOpMCTaHHSI €KCTPaKTiB apTUILIOKY
Ta Jiecrene3u Uil JiKyBaHHS XPOHIYHOTO 3aXBOPIOBAHHS
HUPOK Ma€ 3HaYHMUI IMOTEHUiaJ 3aBASIKUM CUHEPriYHOMY
edekTy 000x pocauH. Jlecrieaesa 3aBasKu CBOIM JiypeTHy-
HUM Ta aHTUTIMEPTCH3MBHUM BJIACTUBOCTSM MOXKeE ITifl-
TPUMYBaTH HOpMasi3alliro (QyHKIII HMPOK, 3HUXYIOUYU
piBeHb a30TUCTHUX CITOJIYK Ta MpPOTEiHypii. ApTUIIOK 3i
CBOIMU aHTMOKCUJAAHTHUMU, TIPOTU3ATIAIbHUMU Ta aHTH -
(biOPOTUYHUMU BJIACTUBOCTSIMU MOXKE JOTIOMOITH 3MEH-
IIUTU OKCUAATUBHUI cTpec Ta (hidpo3, 1110 YaCTO CYNpPOBO-
IKYIOTh mporpecyBanHs X3H. 3aBosgku GaraTorpaHHOMY
MeXaHi3My Oii KoMOiHOBaHe BUKOPUCTAHHS IIUX POCIMH-
HUX IIpernapaTiB MOXe IMOCUJINUTH iX TepaneBTUIHUN e(DeKT,
3HUXYIOUM 3arfajieHHs, 3MEHILIYIOUU DPiBEHb TOKCUYHMX
MeTaboJIiTiB Ta MiATPUMYIOUM CTAOiIbHICTh KIiITUHHOTO
cepenoBulla B HUpKax. Lleil migxig Takox Moxe MiHiMi-
3yBaTU PU3UK PO3BUTKY MOOIYHMX e(DEKTIB, 110 YaCTO BU-
HUKAIOTh NMPU BUKOPUCTAHHI CUHTETUYHUX IpEenaparis, i
crpudTu Oinbil edexkTruBHOMY yrnpasiiHHo X3H Ha piz-
HUX CTalisX 3aXBOPIOBAHHSI.

TakyM YMHOM, EKCTpaKTH JecIeie3d Ta apTUIIOKY
MOXYTb CTaTH e(eKTUBHUMU 3acOo0aMM JIJIsI TIOJIIMIICH-
Hs1 GyHKLIi HUpoK nipu X3H, 30kpema uepes iX BIUIMB Ha
KJTIOYOBi IMaTOTeHETUYHI MeXaHi3MM, SIK-OT 3arlajieHHS,
OKCUJATUBHUI cTpec Ta GiOpo3. Y 1bOMy IOCTIIKEHHI
MM TIpOAHAaJIi3yEMO HasIBHi 1aHi 11010 BUKOPUCTAHHS 1IUX
pocivH s aikyBaHHS X3H, a Takox oO0roBopuMo Iepe-
Baru iXx KOMOiHOBaHOTO 3aCTOCYBaHHSI.

MoAeKYA[pPHI MEXAHI3MU NOLUKOAIKEHHS
HUpoOK npu X3H: y nowykax TaprerTis
AAG Aeclnepe3n TA APTULLOKY

MoJtekysipHi MeXaHi3MU TOIIKOIKEHHSI HUPOK TPU
X3H € ckmagHUM TPOLIEeCcOoM, 110 BKIIIOUAE YUCTCHHI LIS~
XU 3allaJIeHHsI, OKUCHIOBAJIBHOIO CTpecy, Gibpo3y Ta Io-
pylIeHHs JdinigHoro Meradosnizmy [11]. OkuCHIOBaIbHUI
cTpec, 30KpeMa akTHUBallist akTuBHUX (popM KucHIo (ADK),
BiIirpa€ KJIIOYOBY POJIb Y MOIIKOMKEHHI HMPKOBUX KITi-
THH, 30KpeMa ImogounTiB. [lepekrcHe OKMCHEHHS JIITimiB
TIPU3BOIUTH JO TTOIIKOMKEHHS MiTOXOHIPiaIbHUX MeMO-
paH, 1110, Y CBOIO Yepry, Beie 10 MOPYIIEeHHS eJIeKTPOHHO-
TpaHcnoptHoro jaHiora (ETJI), Brpatu enekTpoHiB i mo-
naibioro yreopeHHss ADK. Ile cTBopioe 3aMKHYTe KOJIO
MOIIKOKEHHS, SIKE MiJCUIIOETHCSI BUBIIBHEHHSIM 10HIB
kanbiio (Ca?") i akTuBauieo amonTto3y. [TolmKomKeHHs
MeMOpaH MOXe TaKOX CIPUYMHUTH HEKPO3 i BUBLIbBHEH-
Hs DAMPs (damage-associated molecular patterns), 110
aKTUBYIOTH 3anayibHi 1uisixu yepe3 NF-kB i indramacomu
(NLRP3), 36inburyroun cryminb 3anaieHss [12]. i mpo-
1IeCH B3aEMHO TTOCYUTIOIOTHCS, 1110 BeJie IO MPOTpeCcyBaHHS
3aXBOpIOBaHHS (puc. 1).

Axmo X3H po3BuBaeThbcsl B yMoBax miabery, rimep-
IIiKeMisl cripusie€ 30iIbIIIEHOMY BUPOOJIEHHIO MipyBaTy Ta
akTuBallii nukiay Kpebca, 1110 mpu3BOAUTH 10 MepeHaBaH-
taxkeHHs1 ETJI i HanmipHoro Bupo6ieHHs ADK, siki iHmy-
KYIOTb OKMCHIOBAJIbHUIA CTPEC i aKTUBYIOTh iH(IaMacoMy
NLRP3, 1o crnpusie XpoHiYHOMY TOILIKOIKEHHIO HUPOK
[13, 14]. AktuBaniss NLRP3 Beae 10 HaamipHOi 3anaibHO1
BiIMOBIi, iHilliIOIOYM aKTUBALlilO Kacma3 i MpOAYKIIito iH-
TepJIeliKiHiB, a TAKOX 10 MipOITO3Y, IO 1€ OibIe YIIKO-
JKy€ TKaHUHU HUPOK [15].

[Ipo3ananbHi IUTOKIHU, 1110 BUPOOJISIIOTHCSI BHACTIIOK
aKkTuBallil iH(mamacomu, cripusioTh (GHochOpUITIOBAHHIO
IkB (p-1xB) i Tpancnokarii NF-xB B siapo, 1o iHilitoe
BUPOOJICHHS JOAATKOBUX MPO3aMaJbHUX IUTOKIHIB, IK-OT
IL-6 i IL-1pB. Le mizcwioe 3amaibHy BiIIOBiIb, SKa ak-
TUBYE JIEUKOIUTHU Ta CTUMYJIIOE iX MPOTEOTITUUHY aKTHUB-
HICTb, IO YIIKOIXKYE eHAOTeNii HupoK [12]. 3amaneHHs,
iHIyKOBaHe iH(pJaMacoMOI0, € BaXKJIMBUM MEXaHi3MOM
nporpecyBaHHs X3H, i 1i mpuUrHiueHHs1 MOXe CTaTu Iep-
CIMEKTUBHOIO TEPATIeBTUYHOIO CTPATETIiEI0 TS 3SMEHIIIEHHS
XPOHIYHOTO 3arajeHHs HUPOK [16].

OxkpiM 1pboro, curHamizauis uyepe3 AMPK/SIRT1/
PGC-1a Binirpae BaxauBYy poJib Y 3aXMCTi HUPOK Bil MO-
IIKOKEHb, OCKUIBKM IIi MOJIEKYJIM MalOTh 30aTHICThb
3HMKYBaTH BUpoOieHHss ADK i 3axuinaty momoIuTH Bif
okucHoBasibHOTO cTpecy [17—19]. SIRT1, 30kpema, Mae
MPOTEKTOPHY JIit0 HA MOAOLIUTH, IPUTHIYYIOUN aKTUBHICTh
NF-«B iindmamacom [18].

[Ipotiec $hidpo3y € 111e OMHUM BaXKJIMBUM €TANlOM y PO3-
BuTKy X3H. Bix BUHMKa€ BHACIIZOK XPOHIYHOTIO 3amajieH-
HS Ta TIOLIKOMKEHHST TKAHWH HUPOK i XapaKTepu3yeEThCs
HaKOMTMYEHHSAM T03aKJIITUHHOTO MaTPUKCY, 30KpemMa KO-
JareHy Ta ¢iOpoHekTuHY. Lleit mpoliiec aKTUBYETHCS IIPO-
3anaJbHUMU HUTOKiHAMU, IK-0T TGF-f3, 1110 CTUMYJTI0I0Th
nepeTBopeHHsI (iopodsacTiB Ha MiodiOpobdIacTM — KJli-
TUHU, SIKi BUPOOJISIIOTh KOMITOHEHTH MO3aKJIITUHHOTO Ma-
Tpukcy. Pidbpo3 HUPOK Bejae 10 BTpaTu (PyHKIII opraHa,
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3HMXKEHHS IIBUAKOCTI KIyooukoBoi ¢inbrpauii (LLIK®dD) Ta
PO3BUTKY TepMiHaIbHOT HUPKOBOI HegocTaTHOCTI [12, 16].
Kpim Toro, ¢idpo3 MoxKe BUKJIMKATH 3MiHU B MiKPOLIMPKY -
JISILT, 1O TIPU3BOJMTH O XPOHIYHOI TIIOKCii i 11e Oiiblie
Hocuiioe mpouecu (Gidpo3y depe3 aKTUBALIIO TIiITOKCisI-
inmykoBaHoro (akropa (HIF-1o). HanmipHa akTuBHICTB
PEHiH-aHTiIOTEeH3MHOBOI CUCTEMU TAKOX CIIPUSIE PO3BUTKY
apTepiaibHOI TinmepTeH3ii i 30ibIye pU3NK CeplEeBO-CY-
MUHHMX YCKJIaIHEeHb y nmauieHTiB i3 X3 H.

Takum umHOM, MOJIEKYJISIPHI MEXaHi3MHU ITOIIKOIKEH-
Ha HUpoK npu X3H BKIIIOYAOTh CKIAOHI NIISIXWA 3ara-
JIEHHSI, OKUCHIOBAJILHOTO cTpecy, (idpo3y Ta mopylieHHs
JIMiTHOrO OOMIiHY, 1110 B3a€EMHO ITOCIIIOIOTH OHE OJHOTO
i BeayThb OO0 MporpecyBaHHs 3axBopioBaHHSA. OCHOBHUMU
MOJIEKyJIaMU, 4yepe3 $SIKi 3aMMKalOThCsl IMOPOYHi MaTore-

HeTHYHi KoJia 1ipu xpoHiuHoMmy X3H, € ADK Tta saepHuii
dakTop NF-kB. ADK 3anyckaioTh Kackal MOIIKOIXKEHb,
110 BKJIIOYAE OKMCHE YpaXKeHHSI IMOIOLIUTIB, aKTUBAllilO
iHpmamacomu NLRP3, BuUBiIbHEHHS mpo3amnajbHUX IIH-
TOKiHIB 1 TOmajblle TMOCWIEHHS 3amajlbHOI BiAIOBIIi.
BonHnouac NF-kB, aktuByouuch mia BriiuBoM DAMPs,
rinepriikemii Ta LIMTOKIHIB, MiJCUJIIOE EKCIPECito Mpo3a-
MaJIbHUX TeHiB, TTOCUJIIOI0YM XPOHIYHE 3amnajeHHs Ta (i-
0po3. JlogaTkoBy poJib y KX Mpolecax Bigirparotb TNF-o,
TGF-B, IL-6, a Ttakox mopymeHHs ¢yHkuii AMPK/
SIRT1/PGC-1lo-uuisixy, 10 YHEMOXIJIUBIIOE ancKBaTHY
AHTMOKCUJIAHTHY Ta TMpPOTU3aIajbHy Bianosiab. Huskue
MM JIeTaJIbHO MpPOaHali3yeMO, SIK TperapaTu JiecIeae3u
Ta apTUILIOKY 3JaTHi BIUIMBATW Ha IIi Ta iHII MOJIEKYJIH,
repeprBalOyM MOPOYHi KOJa i TAKUM YMHOM 3MEHIIYIOUU
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MopyLueHHs dinbTpauinHoro 6ap’epa

PucyHok 1. lopoy4Hi kona reHepaduii 3ananeHHs, iki Ipu3BoZsaTb [0
MOLUKOAXEHHS1 Ta ANChYHKLIT HeghpoHa rnpu XPOoHiYHOMY 3aXBOPIOBaHHI
HUPOK

TMpumitin: AOK cripy4mHsIioTb OKUCHE MOLLIKOMXKEHHS Ninigis, 6inkis Ta JHK y napeHxim-
HUX | CTPOMAasIbHUX KIITUHAX HUPKW. [TepeKncHe OKUCHEHHs Ninigis pyviHye MemMopaHu,
30Kpema MITOXOHApIanbHi, Lo rnopyLuye poboty ETJI, crnipuydnHse BTpaTy eneKTpoHIB,
HapmipHe yTBopeHHs A®K, Buxig Ca? y uywutonnaamy ta 3anyck anontody. [loLuko-
[DKEHHS1 171a3MatuyHoi MemMbpaHn npu3BoanTb [0 HEKPo3y Ta BuBiribHeHHS DAMPs,
ski aktmeyrotb NF-xB i NLRP3-iHgbnamacomy, nigevnioroym 3anansHy Bignosigb. AOK
TakoX BUKIMKaroTb [JHK-MOLLKOAXKEHHS, LLO MOXe CrIPUYMHNTY KITITUHHY 3arvbesb, eni-
reHeTNYHI 3MiHW Ta rnopyLUeHHs pyHKUii. BoHw iHilitoroTe 36ipKy NLRP3-iHpnamacomu,
crabiniaytote NF-kB Ta cripusitoTb vioro TpaHcsiokayii B S4p0, O MigCUIToe npoayK-
Yito npo3sanasibHuX UUTOKIHIB, XeMOKIHIB i fogaTtkosux A®K yepe3 NOX-3anexHuii me-
XaHi3am. XpoHidHe 3ananeHHsi 3MyLLye KIiTUHU HegpoHa Ta IHTepCTULio nepexoguTn
Ha aHaepoGHWI IIKOMI3, 3HWXYYM IXHIO afanTayiviHy 3aaTtHicTe. 3arnbesns KiTuH y
Pi3HMX LLuapax HegpoHa BUTOHYYE hinbTpayiviHmi 6ap’ep, nigBULLYE MPOHUKHICTb O
6irnkiB, crnipusie anboymiHypii Ta nporpecyBaHHIo Heghponarii. CKopo4eHHs: AOK — ak-
TUBHI (hopmu KucHio, ETJT — enekTpoHHo-TpaHcrnopTHui naHytor, DAMPs — damage
associated molecular patterns — MoneKynsipHi natepHn, acouivioBaHi 3 MOLLKOLXEHHSIM,
NOX — NADPH-okcugasa, TNF-o.— tumor necrosis factor alpha, gpakTop Hekpo3y ryx-
mHn anbgpa, NF-kB — nuclear factor kappa-light-chain-enhancer of activated B cells,
nigcvtioBaY J1Ierkoro siaHyrora sgepHoro haktopa Karna akTuBoBaHuX B-KiiTvH.

XpOHIYHE 3amaJieHHsT Ta TOIIKOMIKEeHHS
HUPOK.

bioAoriyHO AKTUBHICTb
Aecnepesn Ta ii poAb
Y AiKYBQAHHi XPOHIYHOro
3ANAaAeHHS HNPOK

Lespedeza bicolor, a Takox Lespedeza
capitatae € BugaMu 06araTopiyHOro JIMC-
TOMAMHOTO YarapHuka, SIKUil HaJeXuTh
1o pony Lespedeza (Leguminosae); BoHU
3HayHo nomupeHi B CIIIA, A3ii Ta AB-
cTpaii i TpaAULiiHO BUKOPUCTOBYIOTh-
sl TS JTIKyBaHHSI 3aMaJIeHHsI CEYOBUBI/I-
Hux 1uisxiB, Hedpury [20]. Excrpaktu
pociuH pony Lespedeza MicTITh pi3HO-
MaHiTHi 0iOJIOTIYHO aKTUBHiI pEYOBUHMU,
cepen SIKUX: (DIaBOHOINM, SK-OT KBEp-
LIeTUH, KeMrdeposn, i30KBepLUUTPUH,
JIECIIiIWH, PYTUH, JIFOTCOJiH, HAPUHTIH,
CIOJIyKH, TOMi0Hi no Bitaminy P, peHo-
KapOOHOBI KMCJIOTH, aCKOpOiHOBa KMHC-
JIoTa Ta ankanoiou [21, 22].

TonoBHa 1 HalOiIBLI [gOCHiIXKEHA
OiosioriyHa aKTUBHICTh (DJIABOHOIIIB I10-
Jiqra€ B iX aHTUOKCUAAHTHUX BJIACTHU-
BOCTSIX. 3aBISIKU HasiBHOCTI (PEHOIbHUX
rpyn (—OH) Ha KingbusX, sIKi MOXYTh
JIOHYBaTH €JICKTPOHU ab0 BOJEHb, BOHU
3MaTHI HEUTPaJTi3yBaTH BiIbHI paauKau,
SIK-OT TinpokcwibHuil pagukan (* OH),
cynepokcua-aHion (02+—) i mnepok-
cun soano (H,0,). 3aBasgku HagBHOCTI
apoOMaTUYHMX KiJIellb MOXe BinOyBaTUCS
JieJoKaJizallist eJIeKTPOHIB, 1110 JO3BOJISIE
€JIEKTPOHHOMY TTOTOKY PyXaTHCsl B3IOBXK
MOJIEKYJIU, CTIPUSIOUN CTaOITi3allil Bilb-
HUX pamuvkaiiB. IcHye TakoxX iMOBip-
HICTb, 1110 11i CITOJIYKH MOXYTb BILJIMBAaTU
Ha KJITUHHI Tpolecu 0e3nocepeHbo,
MMHAIOUM OIOCEPEIKOBAaHY aHTMOKCU-
IIAHTHY [il0 Yepe3 aKTUBHi (DOpMU KHUC-
HIO. € MOCIiIKEHHS, SIKi JEMOHCTPYIOTh
MOJIYJISIiI0 aKTUBHOCTI Nrf2 mim Brumm-
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BOM KBEpLETUHY a0o0 iHriOyBaHHSI aKTHMBHOCTI IpoTeas
[23—27]. [1punyckaeTbest, 110 (hJIaBOHOIAN 31aTHI peryJIio-
BaTU Lli MOJIEKYJIM Yepe3 MPsIMi B3aEMOJIii 3 iX aKTUBHUMMU
HeHTpaM1 abo 4Yepe3 3MiHM B iX KOH(pOpMalligx, ajie Iie
noTpebye N0JaTKOBOro BUBYEHHs. ToOTO 3aBOsSIKU Pi3HO-
MaHITHIi MOJIEKYJIIpHiii OyI0Bi KOMITOHEHTIB €KCTPaKTH
JIecTieIe3u AeMOHCTPYIOTh aKTUBHICTb y Pi3HUX HAmpsiM-
kax. Hosmit momicaxapun, sikuit Bumimwim 3 Lepsedeza
formosa, BUSIBIIsSIE aHTU3ANAILHUMN eeKT, SIKU1 3MEHIIIYE
puaiieHHss NO ta ADOK. 3MeHIIyeThCst BUIIIEHHS 3aITajlb-
HUX nuToKiHiB. Edekrt 3milicHioeThes yepe3 NF-kB [28].
Hocnimxennss H.S. Woo [29] noka3zano, 1o ¢daaBoHOi-
oy, BuniieHi 3 Lespedeza bicolor, BUSIBISIIOTH iHTIOITOpHY
nito Ha PLpro (papain-like protease), 1ucTeiHOBY MpoTe-
a3y Bipycy SARS-CoV-2, ska 6epe yyacThb y BUBiIbHEHHi
HECTPYKTYpHUX OiJKiB 3 MOJIMPOTEIHIB Mil yac BipyCHOI
perutikallii, a TaKoxX BUKOHYE MOAATKOBi (DYHKIIii, SIK-OT
NeyOiKBITUHYBAaHHS Ta TMPUTHIYEHHS iIMYHHOI BiAIOBiIi.
3aBasKM HAasIBHOCTI B CKJIJi €KCTPaKTy (DeHOIKapOOHO-
BuX KucIoT Lespedeza bicolor mposiBisie aHTUPAKOBY J1it0
[30].

Lli B1acTMBOCTI MalOTh TAaKOX BEJIMKE 3HAYEHHS TIpU
JMoCHiIKeHHi epekTiB iecnienesu rpu jtikyBaHHi X3H. 3a-
crocyBaHHs Lespedeza capitata y mamientis i3 X3H 11—
IV cranii cripusiio BipoTiZHOMY MOJIIMIIEHHIO MIBUIKO-
CTi KIIy0O4YKOBOI (iJIETpallii MOPIBHSIHO 3 KOHTPOJIBHOIO
rpymnoo. 3okpema, y nauieHTiB i3 X3H III craxii LIK®
3pocjia 3HauHO Oinblne B ocHoBHIiX rpymi (p < 0,001),
Toni sIK y mauieHTiB i3 X3H IV crazii Takox BinzHauao-
ca 3poctanHg HIK®, xoua pisHUILS MiX rpymamu Oyia
MmeHin BupaxeHoio (p < 0,05). Orpumani pe3yabTaTu
HiATBEPIXYIOTh JOLUIBHICTh BUKOpUCTaHHS Lespedeza
capitata K 10JaTKOBOTO 3ac00y JUTSI CIIOBIJIbBHEHHS MPO-
rpecyBanHst X3H [31]. JomaBaHHSI Ti€TMYHOI M00aBKU
Jlibepa no cranmaptHoi Tepamnii nauieHTtiB 3 X3H 111 cra-
Iii Ta LYKpOBUM jiabeToM 1-ro i 2-10 TUIy CIIpUSIIO Bipo-
rimHomy minBuieHHIo LIIK® yepe3 3 micsmi JikyBaHHS
(p < 0,05-0,001). Lle cBigunTh MpPO MO3UTUBHUI BILIUB
npemnapary Ha (yHKIIil0o HUPOK, OCOOJIMBO y TAIliEHTIB,
SKi OTpUMYBaM iHTiIOITOPM HATPil3aJeXKHOrO KOTpaH-
criopTepa IIoKo3u 2-ro tuiry [32].

OCKiTbKM XpOHIYHA TiMepIIikeMis, sSKa Mae Micle
npu giabeTi sIK 1-ro, Tak i 2-ro TUILY, € OMHUM 3 OCHOBHHUX
daxTopiB pu3ukKy BuHukHeHHs X3H, edekTu necrnenesu,
MOB’s13aHi 31 3MEHIIEHHSIM HACIiIKiB TilnepriikeMidHOro
MOILKO/XXEHHS, pOOJISITh 3HAYHUI BHECOK Y JIiIKyBaJIbHUI
edexr [33].

HeiiponpoTekTopHuii edeKkT pi3HUX 103 EKCTPaKTy
Jecriene3u OyJ0 MPOIEMOHCTPOBAHO B €KCIIEPUMEHTI Ha
MMIIIaX 3 MOJETbOBAHUM NiabeToM 2-ro Turmy. JIikyBaHHsI
3HM3WJIO PiBEHb a30Ty CEYOBMHU KPOBi, CUPOBATKOBOTO
KpeaTuHiHy Ta CHiBBiIHOILIEHHSI aJlbOyMiHy W KpeaTuHi-
HY, 3MEHIIIyBaJo alb0yMiHYypilo Ta MOTOBILEHHS 0a3aJIbHOT
MmeMOpaHnu [35].

MexaHi3Mu 1IbOTO JIiKyBaJIbHOTO e(eKTy IIOB’s13aHi
Mepill 32 BCe 3 aHTUOKCUIAHTHOIO aKTUBHICTIO HAa Pi3HUX
piBHsAX. OCKiIbKM TillepIIiKeMidyHi CTaHM, IIOB’sI3aHi 3
niabeToM, TIPU3BOAITH A0 YTBOPEHHS KiHIIEBUX MPOIYKTiB
rikauii (AGE), Bzaemomist mixk AGE Ta ix peuentopom

(RAGE) Moxe cripyuMHUTHY 10AATKOBUIA OKMCHIOBAJTbHUI
cTpec Ta 3amajibHi peakiii. EKCTpakT jecriene3yd 3Ha4HO
3MeHIyBaB piBeHb AGE ta HbA1 y muiieit 3 Moaenbo-
BaHUM aiabetoMm 2-ro tumy [34]. Jlecreaesa TakoxX 3MEH-
mryBaja piBeHb 0iika RAGE B KpoBi ekcriepuMeHTaIbHUX
TBapuH i piBeHb 4-HNE, sika € MapkepoMm IepeKncHOTo
OKMCHEHHS JiImiaiB [35].

AHTHOKCUIAHTHUIA eeKT JiecTienie3n He OOMEeKY€EThCS
3HIDKEHHSIM TJIIKOTOKCUYHOCTI Ta MapKepiB MEePeKUCHOTO
OKUCHEHHS. 3aBOsSIKUM aHTUOKCUIAHTHUM BJIACTUBOCTSIM
Jlecriefie3a Ma€ 37aTHICTb 3MEHIIYBaTH Tinep3arnajeHHs
npu X3H. [oroBHMMM MillleHSIMH IIPU LIbOMY € iH(IamMa-
coma NLRP3, a takox dakrop NF-kB. Indpramacoma —
1Ie BEJIUKUIA MOJIEKYISIPHUI KOMIUIEKC, SIKUI (POPMYETHCS
B JIGMKOLMTI y BiAIOBiAb Ha Mpo3amajbHi CTUMYIHU, 30-
kpema ADK, nurtokinu, DAMPs, i cipuuMHIOE MOTYKHE
BuBUIbHeHHsT TNF-0 Ta iHIIMX TTpo3anajJbHUX IIUTOKiHIB
i XeMOKiHiB, 6araTopa3oBO ITiIBUIIYIOYM IHTEHCUBHICTh
3arnajbHol peakiiii. [aabMyBaHHSI aKTUBHOCTI iHJama-
COMU — LI€ BaXJIMBa MillleHb MPU JIIKYBaHHI XPOHIYHOTO
3anajieHHs. byso nmokasaHo, 1110 3aCTOCYBaHHS JieCTe1e3U
Yy BUCOKIill 1031 3HAYHO 3MEHIIIYE 3aIajleHHs IIJISIXOM 0J10-
kyBaHHs NLRP3-indnamacomu ta NF-kB.

Llle onuH 1muisix, sIKMA 3MEHIIYE 3anajeHHs i aKTUBY-
etbest Jecnene3oo, e AMPK—SIRTI. Ilokazano, 1o
SIRT1 Busisisie He(pOMPOTEKTOPHUIA eheKT uepe3 rajib-
myBaHHsI CLAUDIN-1, NF-kB ta NLRP3-indgramacomu
[36, 37]. Y nocaimkenni J.E. Park [35] mokasaHo, 1110 Jiec-
nene3a aktuBye AMPK—SIRT1 nursx.

Takum yuHOM, HePOIPOTEKTOPHMUII e(PeKT eKcTpa-
KTy JIeCTieIe3U MPOSIBISIETHCS Y 3MEHILIEHHI albOyMiHYpii,
a30Ty Ta KpeaTuHiHy B ceui. Lleit edpekT 3abe3neuyeThcs
K TPSIMUM aHTUOKCUAAHTHUM BIUIMBOM, IO 3aXUIIAE
MeMOpaHHi cTpykTypu, JAHK Ta MiToxonapii, Tak i omo-
CepeNKOBAHMM AaHTU3AIaJbHUM BIUIMBOM, 3MEHIIYIOUU
akTuBHicTh NF-kB Ta iHdramacoM, BUBiITbHEHHS Mpo3a-
NaJIbHUX LIUTOKIHIB i XeMOKIHIB.

HedponpoTeKTopHUM NOTEHLIOA
JPTULLOKY Npu XpOHi‘-IHVIX
3AOXBOPKOBAHHAX HUPOK

Aptumok (Cynara scolymus L.) — 6Gararopiuna
TpaB’sSIHUCTA POCJIMHA POAWHU aiicTpoBux (Asteraceae),
10 3/1aBHa BUKOPUCTOBYETHCSI B MEAULIMHI 3aBASIKM YMC-
JICHHUM GiOJIOTiYHO aKTUBHUM CIIOTyKaM. Moro rosoBHi
JIIKapChKi BJIACTMBOCTI IMOB’SI3aHi 3 BMICTOM LIMHAPUHY,
¢1aBoHOINIB, (DEHOIBHUX KUCJIOT, iHYJIiHY Ta iHIINX KOM-
MOHEHTIB, IKi MAIOTh IeMaToNnpPOTeKTOPHY, AHTUOKCUAAHT-
HY, )KOBUOTiHHY Ta MPOTU3aIlaJIbHY dil0.

TpanuiiiiHO apTUILIOK 3aCTOCOBYBAIM ISl MTiATPUMKU
(YHKIIiT MeYiHKU, MOJIMIIEeHHS] TPaBJIeHHs Ta 3HKEHHS
piBHA XosecTepuHy. MOro eKCTpakTH CTHMYJIIOIOTH BHU-
pOOJIEHHS KOBYi, CIPUSIOUM JETOKCUKALil OpraHizMy Ta
MOJIETIIIEHHIO CUMITOMIB nucnerncii. KpiMm Toro, apTuinok
Ma€ aHTUIiabeTUYHMIA TTOTEHIIiaJT, OCKIJIBKM MOXEe 3HUXKY-
BaTHU PiBEHB TJIIOKO3U B KPOBI.

Cy4acHi 10oCTiIKeHHS TiATBePIKYIOTh, 1110 0i0aKTUBHI
KOMITIOHEHTH apTUIIOKY BIUIMBAIOTh Ha KJIIOUOBI MOJIEKY-
JISIpHI IIUISIXW, TTOB’sI3aHi i3 3arajJleHHsIM, OKMCHIOBAaJTbHUM
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CTpeCOM i MeTabOJiYHUMU ITOPYIIEHHSIMU, 110 POOUTH
loro mepcnekKTUBHUM 3aCO00M IS TTPOodiIaKTUKKU Ta JIi-
KyBaHHS 3aXBOPIOBaHb HUPOK.

B ekcrnepuMeHTIi 3 MOJEIbOBAHOIO iHTOKCUKAILIEIO
¢dTOpoM y pub eKCTPAKT apTUILIOKY 3MEHIITYBaB MaTOJIOT U~
Hi TIOpYIIEHHST B CeJIe3iHIIi, MeviHIli Ta HUpKaxX, a TaKoX
3HMXKYyBaB ekcripecito MPHK mnpozananbHuX HUTOKIiHIB,
Oinka TerioBoro 1oky 70 ta mporeasu 3 uucTeiHy/acma-
pariHoBO1 KMCJIOTH, OIHOYACHO TiJBUIILYIOUM €KCIIPEeCiio
TeHIB CYIIepOKCUIIMCMYyTa3! Ta KaTtanasu [38].

Hedpomnporekropauii Ta aHTUOKCHUIAHTHUMN eQeKT
apTUIIOKY BMSIBJIEHO Y IIYpiB i3 HUPKOBOIO IUCOYHKIII-
€10, CIIPUYMHEHOIO JIETOI0 3 BUCOKMUM BMicCTOM Xupy [39].
HWoro 3axucHa Aist TaKOX IiATBEpIKeHa Ha MOJIEN He-
(POTOKCUUHOCTI, BUKJIMKAHOI TaMMa-OIPOMiHEHHSIM abo
YOTUPUXJIOPUCTUM BYIJIELIEM. Y 1IMX yMOBaXxX y 111ypiB CIO-
cTepirajaocs IMiABUILEHHS PiBHS CEUOBMHU Ta KPeaTUHiHY,
3HWKEHHS 3arajbHOro 6ijJika Ta aabOyMiHYy B CHpPOBATII,
a TaKOX TMOCUJICHHSI OKCUIATUBHOTO CTPECY i 3amaibHMUX
mapkepiB (IL-1p, IL-2, IL-6, TNF-a, NF-xB, TGF-1).
Takox 3agdikcoBaHO ITiIBUILEHE CIIiBBITHOIIEHHS €KC-
npecii 6inKkiB Wnt/B-KaTeHiHy, IO CIPHUSIE HUPKOBOMY
¢i6bposy. EkcTpakT apTHIIIOKY 3HAYHO MOJIIIIYBaB 1ii Mo-
Ka3HUKH, a oro HepompoTeKTOpHUI eeKT BinOyBaBCs
Yyepe3 MPUTHIYeHHSI CUTHAJIBLHOTO 1LIsIXy Wnt/B-KaTeHiny,
1o ranbpMye ¢GibposHi rmpouecu [40].

Ille ommH MexaHi3M He(dpPOMPOTEKIlii apTUILIOKY —
3IaTHICTh iHTIOyBaTM aHTIOTEH3WHIIEPETBOPIOIOYMI (hep-
MEHT, 1110 3MEHIIY€E HUPKOBI YIIIKO/DKEHHS, TUCK Y JIeTeHEe-
Bili apTepii Ta rimepreHsito [41].

AHTU3amaNbHa Aisl apTUIIOKY IiATBEepIXKeHa Ha KyJb-
Typi KIITMH y MojeJi Jinomnojicaxapuii-iHIyKOBaHOTO

3amajieHHs: eKCTpakKT apTUIIOKY 3HUXKYBaB EKCIIpecilo
MOJIEKYJIM aare3ii CyIMHHUX KJITUH 1 Ta IposamajbHUX
memiatopiB (MCP-1, TNF-a, IL-10), mo BindoyBaocs ue-
pe3 npurHigeHHs1s NF-kB ta MAPK [42].

3BaxKaouM Ha 3[ATHICTh apTUIIOKY 3HMXXYBAaTH 3ara-
JICHHSI, OKCUIATUBHUIA CTpec, raJbMyBaTh (hiOpo3Hi Mmpo-
LIECH Ta TOJIIMIITYBaTH (PyHKIIOHATBHUM CTaH HUPOK, 1Oro
3aCTOCYBaHHS € MOLJIBHUM Y KOMIUIEKCHil Teparmii X3H.
HMoro 6ioakTHBHi CIOMYKHM IiIOTH 4Yepe3 KiTbKa MOJIEKY-
JISIPHUX MEXaHi3MiB, 1110 CIIPUSIE 3MEHIIEHHIO HE(PPOTOK-
CUYHUX ypaXkeHb, MIATPUMILI aHTUOKCUIAHTHOTO CTaTyCy
Ta HOpMaJi3allii 0OMiHy pe4oBUH. 3aBASIKM LIUM BJIACTH-
BOCTSIM apTHUIIOK MOXe OyTH TepCcreKTUBHUM (iTorepa-
MEeBTUYHHUM 3aCO0OM [IJIsI CTHIOBUIBHEHHSI MPOrpecyBaHHS
X3H i 3HMKXEHHST pU3UKY YCKJIaIHEHb.

MNepeBarn KOMGIHOBAHOIO 3ACTOCYBOHHS
Aecnepe3n Ta APTULLOKY AA4A AiKYBGHHSl
XpOHi‘-IHOFO 3AXBOPIOBAHHSA HUPOK

Komb6inoBane 3acrocyBanus Jecnene3n (Lespedeza
bicolor, Lespedeza capitata) Ta aprtumoky (Cynara
scolymus L.) € mepcreKTMBHOIO CTPATETi€I0 IS JTiKyBaHHST
X3H, ockiJIbKM TTO€THAHHS iX 0i10JIOTIYHO aKTUBHUX KOM-
IOHEHTIB MOCUJIIOE HEDPOIPOTEKTOPHi e(PeKTU, 3MEHIITY-
I0UM 3amajieHHs, OKCUIATUBHUI cTpec Ta ¢iOpo3 HUPKO-
BOI TKaHMHU (pucC. 2).

EkcTpaktu necrnene3u MicTsATh (jaBoHOIOM (KBEp-
LIETUH, KeMI(epos, i30KBEpUUTPUH, PYTHH, JIIOTEOJIiH,
HApWHTiH), (PeHOJIKApOOHOBI KMCIIOTU Ta aJIKaJoiau, sKi
3a0e3MeuyoTh BUpaXeHy aHTMOKCHIAHTHY Ta TPOTHU3a-
najabHy aito. [osloBHUIT MeXxaHi3M ToJisirae y HelTpasiza-
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PucyHok 2. lepeBarun kom6iHoBaHoOI [ii necriegesu Ta apTULLOKY ripu nikyBaHHi X3H

TMpumiTKN: Ha PUCYHKY MOKA3aHO CUHEPriYHMI | KOMIIeMeHTapHWV BNIMB eKCTPaKTIB fecriefqeav 1a apTuiuoky npy X3H. Obuasa Hevi-
Tpanisytote ADK, rarbMyroTe NEPEKUCHE OKUCHEHHS NinigiB i npurHivyoTe TpaHciokayito NF-xB. Jlecnegesa 3anobirae rinep3ananeHHo
qyepea 6510kyBaHHA NLRP3-iHghnamacomu ta AGE-peLienTopHx B3aEMOAIN, L0 0COBINBO BaXKITMBO Py rinepriikemii, a Takox akTneye
AMPK—SIRT1. ApTuLLIOK JOAATKOBO 3HUXYE apTepiarnbHuii TUCK Yepes3 6110KyBaHHsa ACE, npurHidye TGF-1, ameHLLyo4n qiopos, i
rasibmye 3ananeHHs Yepe3 MAPK. IxHs criinbHa [isi BMEHLLYE MOLUKOXKEHHS, 3anasneHHs 1a (iopos, Cripusitoun BIGHOB/IEHHIO OyHKUII
Hupok. CkopoyeHHsi: AGE — advanced glycation end-products (kiHuesi npogykTv rnikysaHHs1); AMPK — AMP-activated protein kinase
(AM®-akTuBoBaHa nporeiHkiHasa); SIRT1 — sirtuin 1 (cupTyin-1, perynaTop KnitmHHoro metaboniamy 1a fosronitts);, AOK — akTusHi
gopmu KucHio (reactive oxygen species, ROS); NLRP3 — NOD-, LRR- and pyrin domain-containing protein 3 (iHgpnamacoma NLRP3,
KIoHoBuvi perynatop 3ananeHHs); NF-xB — nuclear factor kappa-light-chain-enhancer of activated B cells (sgepHwi chakTop kanna-B,
perynatop 3ananeHux npouecis); MAPK — mitogen-activated protein kinase (MiToreH-akTuBoBaHa rpoTeiHKiHasa, 3asay4eHa y 3anasbHi
Vi cTpecosi curHaneHi Wwsxm); ACE — angiotensin-converting enzyme (aHrioTeH3MHMEPETBOPIOK YNV (hePMEHT, perynaTop aprepianbHo-
ro tucky); TGF-B1 — transforming growth factor beta 1 (TpaHcgbopmyro4mii hakTop pocty 6eta 1, cripusie (ibposy).
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wuii BinbHuxX papukanis (* OH, 02—, H,0,), wo 3axumiae
HUPKOBI KJTITUHY Bill OKCUAATHBHOTO TOIIKOIKEHHSI.

dnaBoHoinu Jlecreie3u PEryJII0I0Th aAKTUB-
Hictb Nrf2, inrioytorb NF-kB Ta OGmokytorb NLRP3-
iH(JaMacoMy, 3MEHIIYIOUM TPOAYKIIIO Mpo3anajbHUX
mutokiHiB (TNF-o, IL-18). OkpiM TOro, akTHBYEThCS
AMPK—SIRT1 nuisix, 1110 101aTKOBO 3MEHIIIYE 3ariajeH-
H$I Ta TATPUMYE KIIITUHHUI roMeocTas. JlociakeHHs 11o-
Ka3yoTh, 1110 3aCTOCYBAHHS €KCTPAKTY JIeCITeIe3U CIIPUsIE
3HIKEHHIO aJIbOYMiHypii, a30Ty CEYOBMHM Ta KpeaTUHIHY B
KpOBIi, 1110 BKa3y€ Ha MOJIMIIeHHs (QYHKIIii HIPOK.

Ha BinmiHy Bin necriene3u apTUIIOK IIPOSIBIISIE TIOTYXK-
HUIl aHTU(IOPO3HMUI e(eKT, 10 € KIIYOBUM (aKTOPOM
y 3amobiraHHi mporpecyBaHHi0 X3H. OCHOBHiI akTUBHi
KOMITOHEHTH apTUIIIOKY — LIMHApUH, (hJIaBOHOIAU Ta ¢e-
HOJIbHI KUCJIOTU — 3MEHIIYIOTh (bi0p0o3, iHri0y10ur CUHTE3
KojareHy Ta aktuBHicTh TGF-B. JlocmimkeHHS ToKa3au,
110 €KCTPAKT apTUILIOKY 3HUXKYE PiBEHb MapKepiB oKcuaa-
tuBHOTO cTpecy (4-HNE, MDA) ta npurHiuye ekcrpecito
MPHK mposamnanbHux HUTOKiHIB. AHTH(]iIOpo3Ha Adist ap-
THUIIIOKY MOEMHYETHCS 3 HOr0 aHTMOKCUIAHTHUMU Ta TIPO-
TU3aNaJIbHUMU BJIACTUBOCTSIMU. Byso BcTaHOBJIEHO, 1110
0i0JIOTiYHO aKTUBHI KOMITIOHEHTH apTUILIOKY CTUMYJIIOIOTh
aKTHBHICTb CYNIEPOKCUIIMCMYTA3H i KaTanaasu, 110 CIIPUSIE
3MEHIIEHHIO OKCHIATUBHOTO CTPeCy B HUPKaX.

IloenHaHHST IBOX POCIMHHUX €KCTPAKTiB Ma€ KiJibka
BaXJIMBUX TIEpeBar, a caMe:

1. IlocuneHHs aHTMOKCUIAHTHOTO e(eKTy — JecIie-
Ie3a HelTpasidye BiIbHI paguKaaud Ta PeryIio€ aHTUOKCH-
JaHTHI LIJISIXU, TOMi SIK apTUILIOK JOJATKOBO aKTUBYE (hep-
MEHTaTUBHY aHTUOKCUIIAHTHY CUCTEMY.

2. CuHepriuHe TpUTHIYEHHSI 3amajeHHsS — oOuaBa
eKCTpakTH iHrioy1oTh NF-kB Ta 3MeHIIyI0Th BUBIJTbHEHHSI
npo3anajbHUX LIUTOKIHIB.

3. 3amobiraHHs ¢iopo3y — apTuimok raapmye TGF-f-
3ajiexXHuil Hidbpos, 110 3arobirae pyoIoBaHHIO HUPKOBOT
TKaHWHM Ta 3MEHIIYE PU3UK nporpecyBaHHsT X3H.

4. TloninmmeHHs ¢GyHKUiT HUPOK — KJIHIYHI JOCHTi-
JCKEHHST TiATBEPIKYIOTh, IO 3aCTOCYBaHHS KOMOiHAIIii
€KCTPaKTiB CIIPUSIE MiIBUIIIEHHIO IIBUIKOCTi KITyOOUYKOBOT
GinpTpallii Ta 3MEHIIIEHHIO IIPOTEIHYpii.

TakuM ynHOM, KOMOIHOBaHE 3aCTOCYBaHHS JieCTene3u
Ta apTUIIOKY CTBOPIOE IMOTYKHUI TepareBTUUHMIM MOTeHITi-
aJl IJ1s1 JIiIKyBaHHSI XPOHIYHUX 3aXBOPIOBaHb HUPOK, 3a0e3-
MeYyoYr KOMITJIEKCHUI BILTMB Ha KITIOYOBi MATOTeHETUIHI
MeXaHi3MU — OKCUIATMBHUM CTpec, 3anajeHHs Ta pidpo3.

Konduaikr iHTepeciB. ABTOpu 3asBISIOTH PO BiACYT-
HiCTb KOH(UIIKTY iHTepeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII TaHOI CTATTi.
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Synergistic effects of Lespedeza and artichoke extracts in the therapy of chronic kidney disease:
mechanisms and perspectives

Abstract. Chronic kidney disease (CKD) is a major global health
issue associated with oxidative stress, inflammation, and fibrosis.
Traditional pharmacological approaches have limitations due to
side effects and insufficient efficacy in the late stages of the dis-
ease. This study explores the potential of combining Lespedeza
(Lespedeza spp.) and artichoke (Cynara scolymus) extracts in
CKD treatment. The nephroprotective effect of Lespedeza ex-
tract is manifested in the reduction of albuminuria, nitrogen, and
creatinine levels in urine. This is achieved through both direct
antioxidant action, protecting membrane structures, DNA, and
mitochondria, and indirect anti-inflammatory action, reducing
NF-kB and inflammasome activity, as well as the release of pro-
inflammatory cytokines and chemokines. The nephroprotective ef-
fect of artichoke extract is primarily attributed to the inhibition of

the Wnt/B-catenin signaling pathway, which reduces fibrosis, and
the suppression of pro-inflammatory cytokines (IL-1, IL-2, IL-6,
TNF-o, NF-xB, TGF-1), preventing the progression of chronic
inflammation in the kidneys. Additionally, artichoke extract inhi-
bits angiotensin-converting enzyme, reducing renal hypertension
and protecting kidney tissue from damage. The synergistic effect of
Lespedeza and artichoke extracts may provide multifactorial neph-
ron protection, minimizing inflammation and slowing fibrosis pro-
gression. A literature review confirms the promise of this approach
and highlights the necessity of further preclinical and clinical stu-
dies to determine optimal dosing regimens for CKD therapy.
Keywords: nephroprotection; oxidative stress; inflammatory
cascade; hypoazotemic effect; phytotherapy; polyphenolic com-
pounds; review
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Pestome. Y crarri HaBeAeHO QHAAI3 TEOPETUYHMX | MOAKTUYHUX PE3YALTATIB AOCAIAXKEHb LLIOAO BUBYEHHSI
npo6Aemy BEAEHHSI BArITHOCTI Y XKIHOK i3 HASIBHOK XPOHIYHOK XBOPOOOK HUPOK (XXH), OLiHKI MOTEHLIVIHNX
npobéAem Ta GAKTOPIB PU3NKY PO3BUTKY YCKAQAHEHD MiA Yac nepebiry BAriTHOCTI HQ TAI HEPPOAOTYHOI na-
TOAOTII. Y CTQTTI MPUAIASIETECST YBATrQ MATAHHSIM 3QCTOCYBAHHSI HUPKOBOI 3aMICHOT Teparnii'y BAriTHWX XKIHOK.

KAIO4OBI CAOBQL: BaritHICTb Moy XXH, MOLLKOAXKEHHST HUPOK, MPorpecyBaHHs XXH; 3aMICHQ HUPKOBA Tepa-

ris1; FreMOAIQAI3; MepUTOHEAAbHUU AIQAI3; OTASIA

PenpoaykTuBHE 310pOB’Sl € BUSHAHUM TIPABOM KiHKHU
Ta AeKJIapyeTbcs BcecBiTHBOIO OpraHizaii€elo OXOpPOHU
3gopoB’ss (BOO3) gk mpaBo, 110 MOIIUPIOETHCS Ha BCiX
JKiHOK, He3aJIeXHO Binm cTaHy 310poB’s1. Takum umHOM, 118
MpaBo € 1 y XiHOK i3 XpOHIiYHMMU 3aXBOPIOBAHHSIMMU, 30-
KpeMma XpoHiuHOoI0 XxBopoOoio Hupok (XXH) [1, 2]. Cbo-
TOJHi, 3a JiTepaTypHUMU JaHUMU, 10 3—6 % XiHOK (dep-
TWIbHOTO Biky MatoTh XXH [2, 3], i ueit Bigcotok Oyne
3pocTaTu 4epe3 30iIbLICHHS! BiKy >KiHOK-MOpoAiib [4,
5], mporpec y JiKyBaHHi pi3HHX dopm Ge3rutians [6—8]
Ta, 3BUYAHO, 3arajbHi MpoOJieMu 3i 3T0pPOB’SIM KiHOK
GepTUIbHOIO BiKy: 30iIbIIEHHST YaCTKW BUITAIKIB OXHU-
pinHg [9, 10], miadety [11, 12] it apTepianbHO] rinepTeH3ii
[13—15].

Akymiepcbka HedpoJoriss — BiIHOCHO HOBMI Hampsi-
MOK KJIiHIYHO1 HedpoJorii. 3 omisiy Ha MPOBIIHY pOJb
HUPOK ITiJT Yac BariTHOCTI y MiATpMMAaHHi CTaJ0TO BHYTPIIII-
HBOTO roMeocTasy [16, 17], OCHOBHI MOTEHLiIHI TPOOIeMU
BaritHocTi mpu XXH Ta ix HemepenOadyBaHICTh pPOOJIATH
HaIpSIMOK aKyIIepChKOi He(pPOJIorii J0BOJi aKTyaJIbHUM
[18—20], a poboTa y iIboMy HampsIMKY IOTpeOy€e B3aEMOIii

(haxiBLiB MYIBTUAMCIUILTIHAPHOT KOMAHIU: JIiKap 3arajib-
HOI MpaKTUKH, aKylllep-riHeKoor, HepoJIoT TOIIIO.

OpnHi€ro 3 TOJJOBHUX MPOOJIeM y KIIiHIYHOMY Keiici «Ba-
riTHicTb XiHKM 3 XXH» € HemoouiHKa pu3uKy cUTyallii,
TOMY poOoTa (haxiBiiB MYJBTUAMCHMILIIHAPHOI KOMaHAN
Mae OyTu posrovaTa sIKkoMora paHille, e Ha eTari KOH-
CYJIBTYBaHHSI 1100 TJTAHYBaHHS BariTHOCTI (JIiKap 3arajb-
HOI MPaKTUKHU, aKylIep-TiHEKOJIO0T, He(poJIorT), i CIIpsMO-
BaHa Ha MOJIEJIIOBAHHS Ta MIPOTHO3YBAHHS: TIPOTHOCTUYHI
MOJIeJIi, afalTOBaHi O Pi3HUX KIiHIYHUX CUTYyallii.

CbOrofHi TOCTYIIHi AeKiJlbKa HACTAaHOB ILIOAO0 BEACHHS
BariTHOCTI y XiHoK i3 XXH (tabi. 1), po3pobieHi eBpo-
MeiCbKUMU ToBapucTBaMU HedpoJtori. [IpueMHo Big3Ha-
YUTHU, IO B YCiX HACTAHOBAX JUISI MYJBTUAMCUUTUTIHAPDHUX
Ipyn PeKOMEHIYEThCS MOYMHATU BUKOHAHHS KJIIHIYHOTO
keiicy «BaritHicTb XiHKM 3 XXH» 3 00roBopeHHs MUTaH-
HSI 1I0/10 TUIAHYBaHHSI BariTHOCTi (KOHCYJIBTYBaHHS TIepe]]
3a4aTTsM) i3 MOJETIOBAHHSIM Pi3HUX KJIIHIYHUX CUTYaIlilt,
110 TIOB’S13aHO 3 MEAUYHUMU, EKOHOMIYHUMU, ETHIYHUMU
Ta KYJIBTYPHUMU BiIMiHHOCTSIMU, SIKi MOXYTh 3yCTpidaTH-
ca[18, 19, 21-27].
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Ilomo cutyauii B YkpaiHi, TO LIeii BUI JOIIOMOTU pe-
TJIAMEHTYETHCH BITYM3HAHUMU MEIUKO-TEXHOJIOTIYHUMU
JMOKyMEHTaMM: Haka3 MiHicTepcTBa OXOPOHU 3I0POB’S
Vkpainu Bin 24 ciuns 2022 poky Ne 151 «YHidikoBaHuUi
KJTIHIYHUI MPOTOKOJ NMTEPBUHHOI, BTOPUHHOI (Ccrielianizo-
BaHOi) Ta TPETUHHOI (BUCOKOCIENiali30BaHOT) MEANIHOT
noroMoru «[inmepTeH3uBHI po3yiaay Tij 4ac BariTHOCTI,
MOJIOTIB Ta y MICJIAIIOJI0TOBOMY Iiepiomi» [28, 29] Ta Ha-
Ka3 MiHicTepcTBa OXOpOHU 300pOB’sl YKpaiHu Bix 9 cepIi-
Ha 2022 poky Ne 1437 «CraHmapTyi MeIMIHOI JTOITOMOTH
«HopmMmanpna BaritHicTs» [30, 31].

Ha puc. 1 y3aranbHeHO OCHOBHI BUIU IIEPETIOH, i3 SIK1-
MU CTUKAEThCS XKiHKa (pepTuiabHoro Biky 3 XXH, 1o mpar-
He 3aBariTHITH.

XXH acouii€eTbcs 3 MiABUIIEHUM PU3MKOM HECIIpH-
SITJMBUX HACJIAKIB JUISI BariTHOI XiHKM, i 1Iefl pU3UK BU-
3HavaeThbes, BignmosigHo 1o KDIGO 2024 Clinical Practice
Guideline for the Evaluation and Management of Chronic
Kidney Disease, po3paxyHKOBOIO IIBUIKICTIO KJIyOoOuU-
koBoi (inbrpanii (pLIK®D) [41-43]. XXH € dakropom
PM3UKY HECHpUSTIMBOro Iepediry BariTHOCTI Ha BCiX i
CTajlisIX, TOOTO pU3MK € BUILUM, Hi>K TPU BariTHOCTI Y XKiH-
ku 6e3 XXH. Tak, 3a mannmu D. Jeyaraman, B. Walters,
K. Bramham, R. Fish, M. Lambie, P. Wu (2024), BariTHi
xkiHku 3 11—V cragismu XXH MaroTbh OB PUBUK,
asie i OLTbIIY HETOYHICTh B OLIHIII PU3UKY HACTYITHUX Ha-
CJIIAKIB TTOPIiBHSHO 3 BariTHUMU XXiHKamu i3 [—11 cragismum
XXH: npeexknamrcist (OR 55,18, 95% CI 2,63—1157,68, vs

Tabnuys 1. CTpyKTYpa KJiHiYHOro Kevicy «BariTHicTb XxiHku 3 XXH» y HacTaHoBax eBponericbKux ToBapucTs
Hecgpporiorie (agantoBaHo) [18, 19, 21-27]

S Yu onucaHo 3micT Yu onucaHa KomaHpa
HaK:;:Lq:;“ I:'_IMM';:;?‘::;" KOHCYNbTYBaHHSA KOHCYJbTaHTIB A0 MopanbLi npono3uuii
P : nepep 3a4arTam? 3avarTa?

BariTHi xiHkn i3 CYB Ta imy-
HOMMOTYHMMI 32XBOPIOBaH-
HAMM, gianizom i TH NOBUHHI
crnocTepiraTuca Mynstuanc-

HacTaHosun ; i

T oa;agmc?m 2 He- MynsTngmucumnniHap- | LMnaiHapHOK KOMaHZo,

; S Ha KOMaH AKOT AKLLIO MOXITMB iKapHi
ponoris Itanii | Yci xiHkn 3 XXH | He onucaHo a komataa, A0 5Ko LLO MOXTINBO, y NIKap
(2016-2023) BXOAATb HEpOsIor | TPeTboro piBHs. XKiHkK,

[21, 23-27] akyLuep-riHekonor AKi nepeHecnu enisof NE,
’ MOBWHHI 6YTN MPOKOHCYNLTO-
BaHi LWOJO pU3KKIB peunan-
BY Ta NPONTU HedponoriyHe
06CTEXEHHSA
HapaHHs KOHCynbTauin 3a-
KoHcynbTyBaHHSA . :
nio,chl:/lmeHB(/)ri M;y‘#}?ﬂo NeXUTb Bif, HAABHOCTI Ha
p y Micusax. EkcnepTtHe, MynbTn-
ycknagHeHs. MeHeTny- -
AvcumMnniHapHe KOHCYIbTY-
He KOHCYNbTYBaHHSA 3a T
HacTtaHoBa k d : BaHHS nepep BariTHICTIO Ans
ToBapnCTEa HeobxigHocTi. ONTUMiI- KoHcynbTaHT akyLuep- XiHOK i3 pLLIK® < 60 M/
Hedopororis Yci xiHkn 3 XXH 3auiA chapMakonori4Ho- | riHekonor i Hedpponor xB/1,73 M2, nporpecyBaHHs
ro NikyBaHHs1, KOHTPOsSb | abo nikap i3 [OCBIAOM ! ; Porpecy
BenukobputaHii . . XXH, HeKOHTpoiboBaHa
aKTUBHOCTI 3aXBOPIO- nikyBaHHsa XXH - . ;
(2019) [18] ' apTepianbHa rinepTeHsis,
BaHHS, apTepiasibHOro I
SN NPOTEiIHYpif HEPPOTUYHO-
TUCKY Ta rnikemii; ne- )
AR . ro gianasoHy, CHB, TH Ta
peApianisha niaroroska nonepegHi HecnpuUATAMBI
npu nporpecytoyinn XXH . .
pv nporpecy aKyLlepcbKi Hacnigku
KoHcynbTyBaHHs LWoao
BM/IMBY BariTHOCTI Ha KoHcynbTyBaHHA Ta cnocre-
HacTaHoBa OCHOBHe 3axBOpIOBaH- Hedponor i cneujanict | pexxeHHsi B YHIBEpCUTETCbKil
ToBADMCTRA HSl HUPOK, TEPMIiHIB 3 OXOPOHW 3[0POB’A nikapHi Npy Nporpecyouin
Hed pOJ'IOFiB Vei siHkn 3 XXH BariTHOCTI, BnmBy XXH | matepi Ta nnoga. XXH, TH a6o aBTOIMyHHMX
Hi,u,epnaHniB Ha BariTHICTb i3 3a3Ha- | Jlikapi, siKi MaloTb 3axBOPIOBAHHSAX. KOHCYrb-
(2022) [19] YEHHSAM, OKPIM «KNacuy- | «CropigHEHICTb» i3 TyBaHHS Ta CMOCTEPEXEHHS
HUX» PU3KKIB, BNINBY BariTHicTiO npn XXH y NiKapHsX 3aranbHoro npo-
Ha TpMBanicThb i AKICTb into B iHLWMX BUNagKax
XKUTTS XKIHKN
HacTaHoB nob6iraHHs ycknag- . . Mon >KEHHS nigsu-
acTtaHosa 3ano6ira ycknapn MixavcumniHapHa onepemxe LLoAo nigy
ToBapucTBa HeHHAM Ta nopagu KOMaHNA, Y AKil FHe- LLIeHOro pu3unKy Bag pos-
Hedbponoris Hi- | Yci xiHkn 3 XXH | wono ontumizauii mate- Kororm c;'li)l/sn - BWUTKY, OfIHAK He MOBHICTIO
Meu4mHM (2022) PUHCBKOro 300POB’s A0 p nigTeepaXeHe nirepatypHu-
3 Hedhponoramu
[22] 3a4arTs MU 0aHUMK

Mpumitkn: CYB — cucremHmnii YepBoHuY Bos4ak, TH — TpaHcnnaHTauis HUpku, NE — npeeknamncisi, plIK® —
po3paxyHKoBa LUBUAKICTb KSTy604YKOBOI ¢hinbTpayii.
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CekcyanbHa aucyHKuis
— ['OpMOHanbHi NOpYLUEHHS,
hapmMakonori4yHe nikyBaHHs
— lMoBeniHKOBI Ta couianbHi
npo6nemu

CekcyanbHa HeaKTUBHICTb a60 cekcyanb-
Ha auccyHKuUis

— ImMoBipHO, AyXe noLumpeHa, ane npo Hei
He NoBiAOMNSAOTH

— 3a ouiHkamu, 30-80 % xiHok 3 XXH
CTPaX[atoTb Ha CeKCyanbHy AUCMHYHKLIIO, a
noHag 50 % € cekcyasnibHO HeakTUBHUMU

JikyBaHHS

— OnTumisauis MeanKaMeHTo3HOro abo
JianizHoro nikyBaHHs

— KopekLuisa MeTabonivyH1X NopyLUeHb, no-
NOBHEHHA AediLmMTy BiTaMiHIB i MOXUBHUX
peyoBuH

) “‘@

McuxonoriyHi acnekTn

yHKLUiT HUPOK abo Micns noYarky fianiay
— [Mo6otoBaHHS 3a 3A0POB’ AUTUHN

— [MNo6otoBaHHs 3a 300POB’A MaTepi NicNs NOripLUeHHs

— Xu6Hi yaBneHHs (Hanpuknag, wo XXH HecymicHa 3 Ba-
riTHICTIO, 260 Lo XXH e «npoTn3annigHo TabneTko»,
sKa MOXe NpU3BECTU [0 HeaaniaHoBaHOI BariTHOCTi)

Hu3bka AOCTYNHICTb KOHCY Nb-
TYBaHHS 3 NUTaHb NNaHyBaHHsA
cim’i

— BigcyTHICTb BU3HAHHS BaX/K-
socTi XXH

— HenpaswnbHa nopapa

— Bpak gocsigy

.

&, L.
| U

FopMoHanbHuiA auc6anaHc

— [AncdyHKLiA Ha BCiX piBHAX rinoTanamo-
rinocisapHo-AE€4HNKOBOI OCi

— [MopyLueHe nynbcose BUBINbHEHHS GnRH
ans oBynauii

— linepnponaktuHemis

3aranbHi npossu

— BHUXEHHS CeKcyarbHOro NoTsry, gucna-
peyHis, BariHiT, ameHopes, ANCHYHKLO-
HasnbHi KpoBOTEYI Ta 6e3nnipas

PucyHok 1. OCHOBHI BUAN NeperoH, 3 IKNMU CTUKAETbCSl XiHKa gpepTurnbHoro Biky 3 XXH,
Lo nparHe 3aBariTHiTi (agantosaHo) [2, 3, 24, 32-40]

Hainkpalumii cueHapin

300poBa AUTUHA HAPOIXKYETLCS B HEOOXIA-
HUI TepMiH a60 61IM3bKO [0 HbOrO, He Mo-
Tpebye rocnitaniaavji y BifAiNeHHs iHTeH-
CWBHOI Tepanii HOBOHAPOAXKEHUX, He No-
Tpebye cnevjanbHOro 4ornsagy i BUNUCYeTb-
Csl pa3oM 3 MaTip’lo y 3aA0BINIbHOMY CTaHi.
MaTtu He Mae ycknafiHeHb, NOB’A3aHuX i3
BariTHICTIO, AnHamika ii XXH crabinbHa.
Llel HavikpalLymii cLeHapil € HanbinbLu
iMoBipHUM Ans XiHok 3 XXH | cTapii, 6e3
npoTeiHypii Ta rinepTeHaii, a Takox 6e3
aKTWMBHOTO IMYHOJON4YHOrO 3aXBOPIOBaHHS
abo TH.

Lle moxnumBo Ha Bcix cTagiax XXH, ane
LLIAHCK NPOrPeCcUBHO 3HWXKYIOTLCS MpY No-
PYLUEHHI dOyHKLT HUPOK abo cynyTHiX 3a-
xBOptoBaHHsiX. «[i3Hi nepeg4acHi» nosorn
(34-37 TvkHiB), 3a BiACYTHOCTI iHLLIMX MPO-
651eM, IMOBIPHO, MOXHa BBaXartu aHasno-
riYHUMM JO AOHOLLEHUX NOJIOriB

MpomixxHuMIA cLeHapin

3p0poBa AUTMHA HApOKYETLCA nepeg4ac-
HO, noTpebye rocnitaniavii y BigaineHHs
iHTEHCMBHOI Tepanii HOBOHAPOIKEHWX,
BUHWKAIOTb YCKNAAHEHHS, NOB’'A3aHi 3 Ba-
TiTHICTIO (riNepToHis, NpoTeiHypis abo i Te, i
iHLLE), 260 NOripLUEHHs! OYHKLLT HUPOK.
Lleit cueHapiit 4acTo 3ycTpivaeTbCs Y XIHOK
i3 XXH lll-V cTagii, npoteinypieto abo ri-
nepTeH3icto, aKTUBHUM iIMYHOJIOMYHNUM 3a-
XBOpIOBaHHAM ab6o TH. YacTota Bag pos-
BUTKY Y AUTUHU He 306inbLuyeTbes npu XXH,
ane cynyTHi 3aXBOPIOBaHHS, NOB’A3aHi 3
HEAOHOLLIEHICTIO, MOXYTb 6YTN THXKUMM.
«PaHHi nepepyacHi» (MeHLe 34 TUXHiB) Ta
«eKCTpemasibHO nepeg4vacHi» nonoru
(MeHLLie 28 TIXHIB) YacTiluatoTb 3i 36iMb-
LeHHM cTagii XXH.

Pu13uk noripLueHHs yHKLii HUPoK Ta rinep-
TEH3MBHUX PO3MafiB BariTHOCTi TAKOX
36inbLUyeTbes. Ha nisHix cragisx XXH
MOXe 3Haf06UTUCS HUPKOBA 3aMicHa Te-
panist — remogiania

>

Haripwmii cueHapii

M6oKo HelOHOLLIEHA ANTUHA i3 CEpio3-
HUMKW BaiaMu1 PO3BUTKY NOMUPAE B YTPOLi
matepi, 4epes Kinbka [HiB nicns Hapo-
IDKEHHS ab0 BMXMBAE 3 iHBAMIQHICTIO.
DYHKLiA HUPOK MaTepi NoripLUyeTbes, i Nig
Yac BariTHOCTi a6o He3abapom nicns Hel
noTpi6eH remogdiania. MarepuHcbka cMepTb
€ BUHATKOBUM BMNaZKOM, ane nporpecy-
BaHHSA HUPKOBOI HEOCTATHOCTI MOXE CKO-
POTUTU TPUBANICTb XUTTS.

Llevt HaripLumiA cLeHapin BKpai Manomo-
BiPHWI, ane MOXIMBUI, i LiI0 MOXIIUBICTb
cnif po3rnaaaTh Ha nisHix cragiax XXH,
npv HeBaanin TH abo akTUBHUX iMyHOSO-
riYHUX 3aXBOPIOBaHHsAX. BBaXaEThbCS, LLIO
NoefHaHHsA Nporpecytoyoi TsHKKoi XXH i3
nonepeHimMu rinepTeH3aMBHUMM po3naaa-
MU BariTHOCTi B aHaMHe3i Hece HaBuLL
PU3UKN

PucyHok 2. Buau cueHapiis 3aBepLUeHHs BaritTHOCTi xiHku 3 XXH (aganToBaHo) [2]
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OR 24,74, 95% CI 1,75—348,70), nepenuacHi nosorn (OR
20,24, 95% CI 2,85—143,75, vs OR 8,18, 95% CI 1,54—
43,46) Ta rocniTajizallis y BiagiJeHHsI iHTEHCUBHOI Tepartii
HoBoHapomkeHux (OR 19,32, 95% CI 3,07—121,68, vs OR
9,77, 95% CI 2,49—38,39). BariTHi XiHKM 3 AiaGeTUIHOIO
XBOPOOOIO HUPOK, MOPIBHSIHO 3 BariTHUMM XiHKaMM 0e3
Hel, MaloTh BUIL PU3UKN MAaTEPUHCHKOI CMEPTHOCTI, Ma-
JIOI MacH TiJla HOBOHAPOIXKEHOTO, TIPEEKIaMIICii Ta recra-
hiiiHoiI rimepTeHsii [44].

Baritnicts Ha poni XXH — ckimamHe TepaneBTUYHE 3a-
BIAHHS IJI1 MyJIBTUINCHUILTIHAPHOI KOMAHIN; Y OLIbIIOC-
Ti BUIIaAKiB Ha paHHix cTamisx XXH mmig yac BariTHOCTI 1o~
3UTMBHO pearye Ha 3aX0au MeIMKaMeHTO3HOI IMiITPUMKU;
SIKIIO, HE3BAXKAI0UX Ha 11i BTPYYaHHS, MOIIKOXEHHS HU-
POK IPOrpecye, pO3BUBAIOTHCS O3HAKY YPeMii, TO HeoOXim-
HO TIepeXOIUTHU A0 HUPKOBOI 3aMiCHOI Teparlii: reMoiai3
4y NIepUTOHeaNbHUIt aiani3 [45—51].

TakumM 4YWHOM, MYJIBTUAMCLIUIUIIHADHA KOMaHIa,
BiIMpalboBYIOUM KJIiHIYHUU Kelc «BariTHiCTb XiHKU 3
XXH», Mae OyTu roToBa A0 PO3BUTKY CHUTYallil 3a AEKilb-
KOMa CLIeHapisIMU: Bill TO3UTUBHOTO CIIEHAPIlO 3aBEPIICH-
Hs BariTHoCTI XiHkM 3 XXH 10 HaiTipmoro, MomyIrol0dmn
BapiaHTH (puc. 2) MaitOyTHbOTO 17151 KiHKM 3 XXH Ta ii nu-
TUHU [2].

BucHoBKMU

Bucoka rereporeHHicTh 3aXBOpIOBaHb HUPOK, 1110 TIPU-
3BOIUTH A0 po3BUTKY XXH, cramiliHoCTi marosorii, cTyre-
HiB TSKKOCTI 1 yMOB HaJlaHHSI MEAUYHOI JOTTOMOTH, MOX€
MPU3BOJUTHU O Pi3HUX MOXKJIMBUX CIIEHApIiiB mepediry Ba-
riTHocTi xXiHku Ha T1i XXH. OCHOBHUMM yCKITaTHEHHSIMU
€ HEJIOHOIIIEHICTh (3 HU3bKOIO Barolo HEMOBJISI TIPU HApO-
JIKEHHI), apTepiaibHa rinepreHsist (mpeekyiaMIiCisi, 30Kpe-
Ma) Ta gekomMmneHcaiis XXH.

3acTocyBaHHSI HUPKOBOI 3aMiCHOI Tepallii y BariTHUX
XKiHOK i3 XXH cBimuuTh Ipo 11 MOXKJIMBE BUKOPUCTAHHS SIK
aJIbTepHATUBU IIepPepPUBAHHIO BariTHOCTI MpU YCKJIaTHEH-
Hsax XXH, i3 maHcoM Ha ycHilllHe 3aBepIleHHS BariTHOCTI.

IlepeBaxkHa OUIBIIICTE HAYKOBUX JOCIIIKEHb CBil-
YUTh, 110 Y XiHOK (depTuiabHOro Biky 3 XXH BaritHicTh
MOXe OyTH YCHIIIHOIO Ha Oynb-sIKili cTamil 1€l maToJorii
Ta, SIK IPaBUJIO, BariTHICTb HE € a0COIOTHUM MPOTUIIOKA-
3aHHSIM 3a HasIBHOCTI y xXiHk1 XXH.

Konduaikr iHTepeciB. ABTOpu 3asiBJISIIOTH TIPO BifCYT-
HiCTb KOHQUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBII JaHOI CTATTi.

Bnecok aBTopiB. be3pyk B.B. — KoHIIemIIis Ta AU3aiiH
po0oTH, TIOLIYK i 00poOKa MaTepialiB, HAITMCAHHS TEK-
cry; Isanos .M., lllkpobaneus [.JI. — momryk i o6po0-
Ka matepiaiiB, HamucaHHsA TeKcTy; Anmpiiiuyk T.P., Ce-
maHb-Minbko 1.C., FOpniok C.B. — aHaii3 JniTepaTypHux
JKepelt.
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Pregnancy and chronic kidney disease: potential problems with pregnancy
and the use of renal replacement therapy (literature review)

Abstract. The article presents an analysis of theoretical and prac-
tical results of research on the problem of pregnancy management
in women with existing chronic kidney disease, assessment of po-
tential problems and risk factors for the development of complica-
tions during pregnancy in the setting of nephrological pathology.

The article focuses on the use of renal replacement therapy in preg-
nant women.

Keywords: pregnancy in chronic kidney disease; kidney injury;
chronic kidney disease progression; renal replacement therapy; he-
modialysis; peritoneal dialysis; review
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Pestome. B oragai Aiteparypu aHAAIBYKOTLCST CYHYQCHI AQHI LLIOAO PAPMAKOKIHETUKY, HAPMAKOANHAMIKM
MPSIMUX OPAAbHUX QHTUKOQTYASIHTIB, [X 3QCTOCYBAHHSI MoK HEPPOTUYHOMY CUHAPOMI, HQ PIi3HUX CTOAISIX XPO-
HI4YHOI XBOPOOM HMPOK, OBTSHKEHOI QIGPUASILIIEIO MEPEACEL AL, BEHO3HVMY TOOMOO3AMM, MPM KOMOPOIAHIM

OHKOAOTIIYHIVI NATOAOTTI.

KAIO4OBiI CAOBQ: rpsiMi 0P AAbHI QHTUKOQTYASHTI, ANiKCA6aH; AQBGIrQTPAH,; @A0KCA6AH,; HEPLOTUYHNK CUH-
APOM,; PUBAPOKCABQAH,; TPOMOOEMOOAII; TOOMBOO3U,; XPOHIYHA XBOPOOA HUPOK

HupxoBa maroJjiorist 3maTHa BUKJIMKATH AUCQHYHKIIIIO
CYIMHHO-TPOMOOIIUTAPHOI Ta KOAryJslLiiHOI JJAHOK Te-
MoOCTa3y, 110 MOXe OOTsKyBaTW Iepebir HedpomnarTiii Ta
CYITyTHbBOI MATOJIOTi1, MiABUIIYIOUM HAsIBHi PU3UKU TPOM-
OOTUYHUX Ta FEMOPATiUHUX YCKIaAHEeHb [ 1, 2].

®akropu pusnky BeHO3HOI TpomboembOoii (BTE),
BKJItouatoun TpoM0603 rimbokux BeH (TI'B) i tpomGoem6b0-
Jqito nereHeBoi aptepii (TEJIA), nipu pizHUX 3axBoproBaH-
HSIX HUPOK HaBeJieHi B Ta0. 1.

151 mepBUHHOI, BTOPMHHOI TPOGiTaKTUKK Ta JIIKyBaH-
HST TPOMOOEMOOJIYHNX TIO/Tii IITMPOKO BUKOPUCTOBYIOTHCSI
aHTUKOATYISIHTU. OCTaHHIMU JECATWIITTSMU TepopasibHa
aHTUKOATYJITHTHA Tepallisl BUMIIUIA 3a MeXXi aHTaroHICTiB
BiTaminy K (ABK) i BkiIi0uae opaibHi mpsiMmi iHribiTOpn
TpoM0OiHy (mabiratpan) Ta iHridiropu ¢axkropa Xa (amikca-
0aH, egokcabaH i puBapokcadaH).

IIpoTsirom nepimx KijJIbKOX POKiB JUISI OMUCY LIbOTO HO-
BOTO KJIaCy OpaJIbHUX aHTUKOATYJISIHTIB BUKOPUCTOBYBAJIU
pi3Hi TepMiHU. MiXXHapoaHe TOBapUCTBO 3 TPOMOO3Y Ta re-
mocrasy (ISTH) pa3om i3 KijibkomMa iHIIMMM Mi>XKHapOIHU-
MM TOBapUCTBAMU PEKOMEHIYE BUKOPHUCTOBYBATU TEPMiH
«TpsiMuii  opanbHuii aHtukoaryjasHT» (I[MTOAK), ockiab-
KU BiH BKa3y€e Ha ixHIO (hapMaKoJIOTiuyHy CrielrpidyHicTh i
MEHIII iIMOBIpHUIA /I HEIPaBWJIBHOTO TIIyMadeHHsT [ S].

3HauHOW0 Mipow OamaHC MiX e(peKTUBHICTIO Ta 0e3-
nekoio [IOAK y mamieHTIiB i3 3aXBOpIOBaHHSIMU HHPOK
3aJIUIIAETHCS TUCKYTaOeIbHUM. Y IIbOMY OLJISIAI JIiTepa-
TypH PO3TJISIIAIOTHCS CyJacHi AaHi 1010 e(eKTUBHOCTI Ta
oe3reku [IOAK y XBOpHX 3 TTaTOJIOTi€I0 HUPOK Ta HU3KOIO

KOMOPOITHUX TaTOJOTiH, SIKi MOXYTh ITOTpeOyBaTH aHTU-
KOAaryJISTHTHOI Tepartii.

Ha ocHOBi aHasizy HU3KU JliTepaTypHUX JKepesl Y
Tabj1. 2 y3araJabHEHi Ta HaBeIeHi (papMaKoJIOTiuHi Bac-
tuBocTi [TOAK [6—12], iX BIUIMB Ha KOAryJOJOTi4Hi I10-
kazauku [13—18]. IIpuBeprae yBary 3HauHUI BiZCOTOK
HUPKOBOI eTiMiHalIil LIUX TperapaTiB 3 HAOIbITMMY 3Ha-
YEeHHSIMM Yy JabiraTpaHy, HalilMeHIINMU — Y afikcabaHy, a
OTXe, MOTiplIeHHs (PyHKIII HUPOK, 1110 MOXKE iCTOTHO 3Mi-
HIoBaTu (papMakoKiHeTUKY Ta (papmakoarHamiky [TOAK.

Xoua 1i mpenapaTi MOXYTb BIUIMBATU Ha Pe3yJbTaTh
KOAaryJoJIOTiYHUX TECTIB, pyTUHHUI MOHITOPUHT aHTUKOA-
ryassHTHUX edekTiB [IOAK abo koHLIeHTpallil B rj1a3mi He
PEKOMEHIYETHCSI, OCKIJIBKM HE BCTAHOBJICHO BalilOBAaHUX
TepareBTUUHUX Aiana3oHiB. OnHaK 11e Moxe OyTH KOpuc-
HUM y HaJ3BUYAlHUX CUTYaIlisIX, TAKUX SIK KPOBOTEUi abo
TPOMOOTHUYHI TOJIil, HEeBiIKIaaHa orepallisi, GapMakoKi-
HETUYHi B3aemoii Touro [19].

IMokazanusmvu no mpu3HadeHHs [IOAK € mpodinakTi-
Ka Ta JIIKyBaHHSI HU3KU apTepiabHUX Ta BEHO3ZHUX TPOM-
603iB [8] (Tabm. 3).

VropapiiHHS 3 Xap4oBUX IIPOAYKTIB i MeIMKaMEHTIB
CHIA (FDA) ta €Bpomneiicbke areHTCTBO 3 JIiKapChKUX 3a-
co6iB (EMA) cxBanuim neiio BigMiHHI mo3yBaHHs [TOAK
3aJI€XXKHO BiJl HUPKOBOI (pyHKILil [12] (Tabds. 4).

NaenotponHi edpektn MOAK
Ouintoroun edextuBHicTh [TOAK, ciin 3a3HauntH ix
HeliboBi edekTr. BoHM BUSIBISIOTH TUICHOTPOIHY [itO
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Ha eHJIO0TeMialbHi KJITUHU — aHTUOKCUIAHTHY, IIPOTU3a-
MayibHY, aTePOIPOTEKTOPHY Ta aHTU(}iOpo3Hy [20]. [TpoTu-
3anajibHi e(heKTU peai3yloThCs Yepe3 BILIMB Ha eKCITPecito
IIMTOKIHiB, piBeHb METAJIONpPOTEiHA3, HA aHTiOTeHEe3, MPO-
HUKHICTh eHIoTeito [21—-24].

PO3BUTOK QHTUKOAryASIHTHOT HedponarTii
npu AikyBaHHi MOAK

IIpu 3acrocyBanni [1OAK cmim 3BaxkaTm Ha MOXKIU-
BiCTb PO3BUTKY aHTUKOATYJISHTHOI Hedpomarii. AHTH-
KoaryJasiHTHa He@poIarTisi XapaKTepU3yETbCS TOCTPUM
ypaxKeHHSIM HUPOK, SIK€ BU3HAYAETHCS SIK MiABUIIEHHS 6a-
30BOT0 piBHSI KpeaTUHiHY B CUpOBaTLi KpoBi > 0,3 Mr/mo0y
0e3 OyIb-sIKO1 aJIbTepHATUBHOI €TiONOTii Ha TJIi MixXKHApO.I-
HOro HopMmastizoBaHoro BinHouieHHss (MHB) Ginbliie Hix
3,0 B 0ci0, 1110 JiKYIOThCS BappapuHOM.

Hwuzka ny6aikaniii CBiAYUTh PO MOXJIMBICTb 11 BUHUK-
HeHHs B oci0, 1o 3acrocoBytoTh [TOAK. BoHa 3a3Buuaii
BUHUWKAE B TIEPIIi IBa MiCsIli MiCsI MOYaTKy aHTUKOATy-
JISHTHOI Tepartii. PeTpocreKTuBHI TOCTiIXKEHHS OILliHI0-
I0Th ii TOIIMPEHICTD Y Aiana3oHi Bif 16 1o 37 % mnalieHTis,
SIKi TIPUAMAlOTh aHTUKOATYJISTHTHY Tepartiio BaphapuHOM.
YacTtora BUHUKHEeHHS I1pu 3acTtocyBanHi [1OAK 3ammia-
€ThCA HeBimoMoro [25—27].

[o dakTopiB pM3UKy aHTMKOAryJISHTHOI Hedpomarii
Opu 3acTocyBaHHiI BapdapuHy BimHocaTb XXH, rimep-
TeH3i10, LIyKPOBUI miabeT, Bik crapire 65 pokiB Ta MHB
oinpire 3 [25]. 1o ¢akTopiB pU3MKYy aHTHUKOATYJISHTHOI
Hedpomnarii mpu 3actocyBaHHi [IOAK BimHOCSATH Macy Tiia
> 80 Kr i BUKOpUCTaHHS nabirarpany [28].

BinzHavyaeTbcsl HUKYMIT pU3UK PO3BUTKY aHTHKOAry-
JiHTHOI Hedpomnartii mpu 3actocyBaHHi [TOAK, Hix Bap-
dapuny [28]. Cepen [TOAK HaitBuimii pusuk ii BUHUK-
HEHHS OB’ I3YI0Th i3 3aCTOCYBaHHSIM gabirarpany [28, 29].
AHTHKOAryJstHTHa Hedporarisi yacrillie BUHUKAE y Talli-
€HTIB i3 MOpyIIeHHSIM (PYHKIIiT HUpOK [29].

OueBHIHO, B OCHOBI 1Ii€1 TTATOJIOTII JIEKUTh HagMipHa
AHTUKOATYJISILLIS, SIKa BUKITMKAE TTPOGY3HUT KITyOOUKOBUIA
KPOBOBWJINB, 110 ITPOSIBIISIETHCS Ha O10TICii HUPKM Y BUTJISI-
Ili YUCTIEHHUX HUPKOBMX KaHAJIbIIiB, HATIOBHEHUX €PUTPO-
LIUTAMU Ta 3/TiMKaMu epuTpoLuTiB [29—31].

KutiHiyHi cuMnToMu, MOB’si3aHi 3 aHTUKOATYISTHTHOIO
Hedpormarielo, 30e0iIbIIOro IpeACTaBlIeHi reMarypielo,
TOCTPUM 3HIDKEHHSAM (yHKIiT Hupok (100 %) Ta mopy-
LIEHHAM (YHKIIT 3ropTaHHs KpoBi (75 %) [32]. Ypomosx
POKY Tic/id BUHMKHEHHSI aHTUKOATyJsIHTHOI HedpomaTii
6:u3bKo y 60 % xBopuX (YHKILiSI HIPOK HE BiTHOBIIOETH-
cs [32, 33].

Fremarypisa npu AikysaHHi MOAK

[lin yac Teparmii opalbHUMU AHTUKOATYJSHTAMU O[l-
HUM i3 4aCTUX MiCllb KPOBOTEUYi € CeUuOCTaTeBUi TPaKT.
MakpockormiuHa rematypis 3ycTpidaetbes y 2—24 % nux
nawieHTiB. [IOAK y GinplIocTi BUnaakiB He iHIAYKYIOTh de
novo reMarypii, aje BOHM MOXYTb HETaTUBHO BIUIMBATU
Ha iIHTEHCUBHICTb i TPUBAJIICTh TeMaTypii iHIIO1 eTioJIoTii:
MPpHU 37TOSIKICHUX HOBOYTBOPEHHSIX, 3aXBOPIOBAHHSIX TPO-
craTu, iHEKIigx, cedoKaM sIHiii XBOpoOi Ta BPOIKEHUX
aHoMauisix. Lle 3ymMOBIIO€E BaxKIMBICTh ITOBHOI YPOJIOTiu-

HOI OLIiIHKM TeMaTypii, BKII0Yauu Bidyalli3aliliiHi MeToau
Ta ucrockoriioo [34]. Cepen I[1OAK nmabiratpan Haityac-
Tillle CIPUYMHSIE BEJIMKY IreMaTypilo IMOpiBHSIHO 3 Bapda-
puHoM [35].

Tabnnys 1. @akTopy pu3nKy po3BUTKY BEHO3HOI
TpOoM60emM601ii npn 3axBOPHOBaHHSIX HUPOK [3, 4]

HedppoTryHnii cuHapom i BeHO3Ha Tpomb6oem60iisi

Mem6paHo3Ha HedhponarTis

dokarnbHUI CerMeHTapHui Kiyeo4KkoBUiA CKIIEpo3

BosyakoBuii HechpuT

Hun3bkuit piBeHb anbBymiHy (< 25 r/n)

HasBHicTb aHTUOoCchOoNiNigHNX aHTUTIN

Yac Bifg BCTaHOBMNEHHSA AiarHo3y (< 6—12 micsauis)

HepaBHs abgomiHanbHa abo opToneauyHa onepaLis

[eHeTNYHa CXUMbHICTb 40 TpoMGoembonii

MonepepHi Tpomb60emMb0iI4HI Nogii

['ocTpe NOLLKOAXKEHHSA HUPOK

Cencuc

erueBa HepocTaTHicTh i3 |l a6o IV knacom Hbto-
VopKcbKoi kapaionoriyHoi acoujiauii

3n0osKiCHi yTBOPEHHS

TpvBana immobinizauis

BHyTpiLLHbOBEHHE 3aCTOCYBaHHS MIOKOKOPTUKOIAIB

IHoekc macu Tina > 30 Kr/m?

Bik cTapLue 60 pokis

BariTHicTb

JKiHo4a cTaTb

XpoHivyHa xBopob6a HAPOK Ta BEHO3HAa TPOM60EeMOOJIisi

IMMo6inizauis

XipyprivHi BTpy4YaHHs

HassHicTb npoTpom6iHy G20210A

3n0osKiCHi yTBOPEHHS

HassHicTb dpakTopa V JlengeHa
Husbka LUKD

TepmiHanbHa cTagis HUPKOBOI HeOCTaTHOCTI
Ta BEHO3Ha TpomM60eM60Jiisi

Yacriwe xBopi, Lo OTPUMYIOTb remogiania, HixX neputo-
HeanbHWA giania

TokcryHa Hedhponartis sk NpuYnHa TepMiHanbHoi cTagii
HWPKOBOI HeJoCTaTHOCTI

®dibpunauia nepeacepab

JKiHo4a cTaTb

TpaHcnnaHTayiss HUPKU Ta BEHO3Ha TPoMb6oem60is

PeuunieHT XiHO40i cTaTi
LLIK®D meHLwe Hix 30 mn/xs/1,73 m?
MpaBa HypKa

lpyna aBTOCOMHO-OOMIHAHTHOrO NOMIKICTO3Y HUPOK
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Tabnuys 2. dapmaKosorisi psMuX opasibHUX aHTUKOarynsiHTIB

Ha6iratpaH

AnikcabaH

PuBapokca6aH

EnokcabaH

2

3

4

5

MexaHi3m gii

MpsmuiA iHriGiTop

BinbHun Ta aryc-
TOK-3aNeXHWI iHri-

BinbHun Ta aryc-
TOK-3anexHum

BinbHW# iHri6iTop

pPEHOCUMICTb

5-10 % xBopux

Hemae npobnem

TPOMOIHY . iHri6iTop hakTopa thakTopa Xa
6iTop hakTopa Xa Xa
[o3yBaHHs y XxBOpuX 3i 36e- 110 un 150 mr 2 2,541 5 Mr 2 pasu 15 yn 20 Mr oguH 30 41 60 Mr oauH
pexeHo OYHKLIE HNPOK pasu Ha o6y Ha Joby pas Ha o6y pas Ha goby
PekomeHnayeTbcs npuimatu . . .
nig Yac fan Hi Hi Tak Hi
[acTpoiHTecTMHaNbHa Hene- Hwvcnencia y

Hemae npobnem

Hemae npobnem

%

Mponikn Tak Hi Hi Hi
MepopanbHa 6i040CTYMNHICTb, 3 7 34-88 ?)2;;?3;;&;2'32 50-62, ixa nigsu-

39 %, 66 (HaTLe)

wye Ha 6-22 %

EkcTpapeHansHuii metabo-
niam

MeyiHKoBE rnto-
KYPOHYBaHHS [0
20 % 3 6iniapHoto

CYP3A4, 30-35%
O-pemeTunsuis

HwxHa yacTuHa LLInyHOK, npokcu- LLInyHOK, npokcu- [MpokcnmaneHi
Abcopbuis LyHKa, ABaHadusa- | ManbHi Bigginv TOH- | MasbHi Bigdinv ToH- BiAiNiM TOHKOro
TMnana KuLka KOro KuLLIeYHMKa KOro KuLLIeYHUKa KMLLEYHMKA
3B’A3yBaHHA 3 NpoTeiHamm
nnaamm, % 26-28 87 > 90 55
Yac nikoBOT KOHLIeHTpaLii B 1-3 1-4 o_4 1_o
KpoBi, rog
lMNepiog HaMiBXMUTTS, rog 12-17 8-15 513 (sanexure 10-14
’ Bif BiKy)
Mk edpekTy, rog 1-3 1-2 2-4 1-2
Yac, noTpibHWM ansa 3akiH4YeH-
HA 5 nepiofis HaniBpo3nagy 2,5-3,5 1,5-3 1-2 1,3-2
rnicns OCTaHHbOI 03w, Oié
EnimiHauis Hupkamun, % 80-85 25-27 35-66 35-50
OkcupaTme-
HWUA MeTabo- Lintoxpom
ni3M, LMTOXPOM CYP3A4, 66 % Kap6okcunecTe-

nignsarae metabo-
niYHiIn gerpapadii

pasa, KoH'torauis,
okcmpauis CYP3A4,

- LuTOXpoMamm (830 % — uuToxpo- rigponis, 50 % —
eKCKpeuieto CYP3A4/5, mamum CYP3A4/5), | GiniapHa ekckpeLis
1/3 — 6iniapHa ekc- | 28 % — 3 Kanom
Kpeuis
KnipeHc npw gianisi 62-68 HesHauHun HesHauHun HeaHauHun
BupganeHHsa npun 4-rogHHomy
nianiai, % 50-60 7 <1 9
Lintoxpom
) ) CYP3A4- - + + -
Nikapceki | mogudikaTopm
B3aemogii - -
P-rnikonpoTtein-
. + + + +
mMopamdpikaTopum
Bnnve Ha TpoM6iHOBMI Yac ) He Bnnueae He Bnnueae He Bnnueae
Bnnve Ha npoTpomM6iHOBUIA 1 M M M
yac, MHB
Brnms Ha AYTY ™ T ) )
BnnuBe Ha piBeHb D-gumepa He BnnuBae He Bnnueae He Bnnueae He Bnnueae
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3akKiH4YeHHs1 Tabn. 2

1 2

3

4

5

KaniéposaHui

MoHiTOpUHIr .
OHITOP aHani3 aHTtu-lla

AHTN-Xa aHania
3i cneynidHMMK
Kanibparopamu

AHTK-Xa aHanis
3i cneuunivHMn
Kanibparopamu

AHTK-Xa aHanis
3i cneuunivHUMK
Kanibparopamu

AHTUZOTM y BUNAAKaX BENu-
KUX KpoBOTEY

loapyunsymas,
remofiania

AHpekcaHeT anb-
doa, KoHUeHTpar
NPOTPOMGIHOBOrO
KOMMJIEKCY, PEKOM-
6iHaHTHUI hakTop
Vlla, cBi>xo3amo-
poxeHa nnasma,
akTop VIl —
iHri6iTOp 06XIgHOT
aKTUBHOCTI

AHpOekcaHeT arnb-
ha, KOHLUeHTpaT
NPOTPOMGIHOBOIO
KOMIMJIEKCY, PEKOM-
6iHaHTHUI hbakTop
Vlla, cBixxo3amo-
poxeHa nnasma,
akTop VIl —
iHri6iTOp 06XIgHOT
aKTUBHOCTI

AHpekcaHeT anb-
ha, KOHUeHTpaT
NPOTPOMGIHOBOrO
KOMIMJIEKCY, PEKOM-
6iHaHTHUI hbakTop
Vlla, cBixxo3amo-
poxeHa nnasma,
akTop VIl —
iHri6iTOp 06XigHOT
aKTMBHOCTI

3actocyBaHHs MOAK
npu HePpPOTUYHOMY CUHAPOMI

Buxkopucranus [TOAK as npodinaktuku Ta JTikyBaH-
Hs TpoM003iB ipu HeppoTuuHomy cuHapomi (HC) 3acmy-
roBye Ha yBary. /1o 27 % nopocnux i 3 % niteit 3 HC matotb
TPOMOOTHYHI YCKJIaMHEHHS, OUTBIIICTD 3 IKUX BiIOYBa€Th-
cs mpotsiroM 90 AHIB Miciist MoYaTKy 3axBoploBaHHs. BoHt
BKJIIOYAIOTh TPOMOO3 INIMOOKUX BEH, TPOMOO3 HMPKOBUX
BeH, eMOOJIiI0 JiereHeBoi apTepii, apTepiajibHy eMO00Jil0
HUXXHIX KiHIIiBOK, LIepeOpalbHUX Ta KOPOHAPHUX apTepiil
[4, 36].

OnnaitH-onutyBaHHs  British Haematology Society,
UK Kidney Association, Renal Pharmacy Group cepen Ji-
KapiB Iokazajio, 1o BUOip aHTukoaryasHty npu HC OyB
nepeBaxHo 3a BaphapuHOM ab0 HU3bKOMOJEKYJISIPHUM
rernapuHOM JUISl alieHTiB 3 anboymiHoMm < 20 1/ [38], ski
€ 3arnpornoHoBaHUMU BapiaHTamu B pamkax KDIGO [37].
OpmnHak 25 % pecnoHaeHTiB BUKopucTtoByBaiu 6 TTOAK
y mnailieHTiB 3 anboymiHoM < 20 1/71, XO04a B HacTaHOBaX

KDIGO 2021 poky npsiMi opajibHi aHTUKOATyJISTHTU He pe-
KOMEHAYIOThCS 151 TPOMiTaKTUKK Ta JIiIKyBaHHST TPOMOO-
3iB y xBopux 3 HC, 30kpeMa uepe3 rinoajboyMiHEMidYHUit
craH nauieHTiB i3 HC Tta BimcyTHicTh mocmimkeHb dap-
MaKOKiHeTMKM LIMX MpenapariB, ajke BOHMU IEPEBaXKHO
3B’SI3YIOThCS 3 albOyMiHOM [37].

Opnak [TOAK MoXyTh OyTHM ajlBTepHAaTHBOIO Bapda-
PUHY Ta HU3bKOMOJIEKYJISIPHOMY TeIapuHy 32 BUHSITKOBUX
00CTaBUH y pa3i Hee(EeKTUBHOCTI a00 HENepPeHOCUMOCTI
uux areHtiB [37, 39].

OcraHHiMM poKaMM 3’IBWJIACh HHU3Ka MyOIiKaliil
momno 3acrtocyBanHs ITOAK y xBopux 3 HC, ski Bkitioua-
10Thb Oisbiie 10 BUNaaKiB.

S. Kelddal Ta in. [40] 3actocoByBanu ITIOAK y 21 xBo-
poro 3 HC ta piBHeM cupoBaTKOBOro ajiboymiHy < 25 /.
Hep’sstHanusaTy nauieHTam npusHauwi [TOAK gk Tpom-
6onpodinakTUKy, a A1Bo€ naiieHTiB orpuManu [TOAK ye-
pe3 norepeaHi Tpom6oemo0ii. [Tpu Lbomy 8 XBOpUX JIiKy-
BaJiu amikcabaHoM y 7031 5 MT JBiUi Ha ieHb, a 2 — Yy J103i

Ta6bnuys 3. MNoka3aHHs go npusHadeHHsi [TOAK [8]

lNMoka3aHHsa Mpenapatu
ApTepianbHuii TPom603
Hab6iratpaH
SHVXEHHA PUBMKY IHCYNBTY Ta CUCTEMHOI TPOM60eMO0ii Y XBOPUX 3 HEKMaNaHHO PuBapokcabaH
ibpunauieto nepencepnb AnikcabaH
EpnokcabaH
BeHO3HUii TPOM603
MpodpinakTnka TPOMG03Y rMMGOKNX BEH | TPOMGOEeMOOTIiT NereHeBoi apTepii y XBopux, Pﬁ::sgizg%';H
AIKi MepeHecny onepawiio 3 3aMiH1 Ta30CTErHOBOMO Cyrnobta Anikca6an
Jab6iratpaH
: : . PusapokcabaH
JlikyBaHHSA TPOM6O03Y FMMOBOKNX BEH i IEreHeBOi TPOMO0EMOONi Anikcatan
EnokcabaH
Hab6iratpaH
SHVXEHHS PU3MKY NOBTOPHOIO TPOMOO3Y MIMOOKMX BEH Ta/abo nereHeBoi TpoMboeM- PuBapokcabaH
60nii y naujieHTis 3 pUsnKom peunamey BEHO3HOI TPOMOGoeMOonii AnikcabaH
EpnokcabaH
3HVXXEHHS PU3MKY NOBTOPHOIO TPOMOO3Y MMOOKMX BEH Ta/abo nereHesoi TpoMboem- szgingggz?'aH
6onii y nauieHTiB 3 pUsMKoM peLunamBy BEHO3HOI TPOMO0eM60rTii, XBOPUX Ha pak Enokca6aH
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2,5 Mr JIBiui Ha JeHb Yepe3 HU3bKY Macy TiJla Ta 3HUKCHY
GYHKIIiI0 HUPOK, 12 XBOPHUX JIIKyBaJIM pUBapOKCabaHOM y
no3i 20 mr 1 pa3 Ha n100y. [Tpu cepeaHiit TpuBaIOCTi JiKy-
BaHHS 72 JHi HE CIIOCTepirajiocs XOAHUX TPOMOOTUIHMX
YCKJIaJHEHb, OyJ10 5 HE3HAUHMX €I1i301iB KpoBoTeyi. [la-
LEHTH, Y IKUX CIIOCTEPIirajMcs eri3onu KpoBoTedi, OyiIun
CTapuIoro BiKy, yacTtinie xiHku, orpumyBaiu [TOAK npo-
TSITOM OLUTBII TpUBajoro mepiony (204 mHi).

V. Meerhaeghe ta ciiBaBT. [41] moBizomuiu npo 27 na-
mieHTiB 3 HC, gki orpuMyBanu amikcabaH y I03i o 5 MT
IBiUi HA IeHb W1 IpodinakTuky TpoMboemooiriii. Cepen-
HSI TPUBAIICTb JIIKyBaHHS aHTUKOATYJISIHTAMU CTaHOBUJIA
153 mHi. 3a malieHTaMu CIIOCTEpIirajan B CepeaHbOMY IIPO-
Tsirom 14,7 micsiist 3 MOMEHTY IpU3HauYeHH:I arlikcabaHy. B
OIHOTO Mali€eHTa yepe3 2 MicCsIIli Mic/Isd MoYaTKy JiKyBaHHS
amnikcabaHOM pO3BUHYJIACs TPOMOOEeMOOTisl JIEeTeHEeBOI ap-
Tepii. 2KOAHUX HE3HAYHUX YU BEJIMKMX KPOBOTEY HE OYyJI0
BusiBieHo. Iloka3zaHo, IO JiKOBaHi amikcabaHOM MaJlk
3HMXKEHUI pU3MK BEHO3HUX 1 apTepiaibHUX TPOMOOoeMO0-
JIiiA TIOPiBHSIHO 3 MalliEHTaMu1, ONMMCAHUMM paHille B JIiTe-
patypi, 6€3 MiABUIIIEHOTO PU3UKY KPOBOTEYi.

A. Tijani Ta criiBaBT. [42] TOPiBHSIIM YaCTOTY KPOBOTEY Ta
TpomMboemMOoTiuHuX nofiii y 19 xsopux 3 HC, siki orpumMyBa-
J BapdapuH, Ta 25 XBOpHUX, 110 OTPUMYBAIU arlikcabaH 4u
puBapokcabaH. Y oqHOrO IMallieHTa, SK1Uii OTPUMYBaB aITiK-
cabaH, pO3BUHYBCS TPOMOO3 INIMOOKUX BeH miciist 146 nHiB
JIIKyBaHHA. Y Tpyi, siKa mpuiiMaia BapdapuH, OyJia Oiibina
KiTBKiCTb BeTMKUX KpoBoTed (21 %) MOpiBHSHO 3 JIIKOBaHM -
mu [TOAK (4 %, P = 0,25), 1o cBimunth npo GesneyHe Ta
edextuBHe BukopuctaHHs [TOAK y nanienTis 3 HC.

S.M. Nissar Ta ciiBaBT. [43] Bukopuctanu [10AK 3 me-
TOM0 TpodisakTUKU TpoMboembotiii y 11 nauientis 3 HC

Ta TSKKOWO TinmoanbOymiHeMi€lo (piBeHb CHPOBATKOBOTO
anpoyMiHy ctaHoBuB 1,66 + 0,37 r/m1). ¥ 10 XBopux BUKO-
pucTOBYBaBC amikcabaH, y 1 — puBapoKcabaH yIIpOmZOBXK
He MeHIIe 2 MicamiB. 3 11 mamieHTiB OIWH Malli€HT ITOTpe-
OyBaB 3aminu antukoaryssHriB 3 [IOAK na ABK. He 6yo
BUSIBJICHO €I1i30/1iB TPOMO0eMOOJIili Ta KPOBOTEY.

D.B. Mullen ta cniBaBT. [44] onucanu namieHTa 3 HC,
SIKOMY OYB ITpU3HaYeHUIi puBapokcadaH y 103i 15 Mr mepo-
paJibHO NIBivi Ha 100y MPOTIrom 21 AHs, a MOTiM pUBapOK-
cabaH nepopayibHO 20 Mr Ha 100y. Yepes 2 Micsli y XBO-
pOro BUHUK BEJIMKUI TPOMO MpaBoi HUPKOBOI BEHU, SIKWM
MOLIMPIOBABCSI HA HUXKHIO TTOPOXKHUCTY BeHy. Byso mpuii-
HSITO PillIEHHSI TIEPeBECTH 1[bOTO MalliEHTa 3 pUBapOKCa-
6aHy Ha BapdapuH. ToMy aBTOpH MPOIOHYIOTH 00EepeKHO
3aCTOCOBYBATU puBapokcadaH y xgopux 3 HC.

Yci aBTOpM TOTOKYIOTHCSI 3 TUM, IO JUJISI PO3POOKU
pexomeHpariiii momo 3acrocyBaHHsi [TOAK y xsopux 3 HC
CJIiJT TPOBECTH TOAAJIbIII BEJIMKi OaraTolieHTPOBI paHI0Mi-
30BaHi KOHTPOJIbLOBaHI TOCIIIKEHHSI.

3actocyBaHHs MOAK y xsopux
i3 3AXBOPIOBAHHAMU HUPOK
Ta PiGpUAsLIEIO NnepeACepAb

dicpunsuia nepeacepab (PIT) — apurmis, sika yacTo
3yCTPiva€eThCs MPU XpOHiuHiit xBopobi Hupok (XXH). ITo-
mpenictb PI1 y nauienTis i3 XXH y 2—3 pa3u Bullia, Hix
y 3arajpHii momyssiiii, Bin 7 mo 20 % martlieHTiB i3 TepMi-
HaJbHOIO cTamiero xBopobu HUpok mawotbh DIT [45, 46].
ByJio TIpomeMOHCTPOBAaHO ABOHANPABIEHUI 3B’SI30K MiXK
®IT i XXH: XXH € dpaktopom pusuky PI1, ane DI takox
€ (akTopoM PU3HMKY HOBOTO TTOYATKy abO MPOTrpecyBaHHS
XXH [47, 48]. Y nonynsiuii maiieHTiB i3 XXH, HezanexHowo

Ta6bnuys 4. NOAK Ta ix goau, cxsaneHi FDA (US Food and Drug Administration)
Ta EMA (European Medicines Agency) Ha piaHux ctagisx XXH [12]

WK®D Ha6iratpaH Anikca6aH Enokca6aH Pusapokca6aH
(mn/xB) FDA EMA FDA EMA FDA EMA FDA EMA
150 mr ggidi 150 mr 5 Mr gBidi Ha 5 Mr aBidi Ha 60 mr 60 mr 20 mr 20 mr
50-59 Ha Joby OBidi Ha 006y, 3HMXKeHa | Ooby, 3HWXeHa | OavH OOVH OfIVH OfH pa3
noby josza 2,5 mr josa 2,5 mr pas pas pas
PosrnaHytu Posrnsany- 'E;'_IHVII :Zf'éﬁé 'E;'_IHV'I :2?;?2 30 mr 30 mr 15 mr 15 mr
SHIKEHY O3y | TU BHUXE- | "o’ o i3 3 KOUTEDI- OOVH OOVH OOVH OfVH pa3
(75 mr 2 pasu | Hy oo3y iB: szaTl/lﬁiH iB: KpgaTI/lﬂiH pasz Ha | pasHa pas Ha Ha o6y
30- Ha ooy), . (110 mr 2 > 133 mmone/n, | > 133 mmone/n Aody AoGy Aody
44/45— :gﬂ'{'SKOMS:g_)' pigm)Ha Bik > 80 po- BiK > 80 pokiB,
49 AP Aoby KiB, Maca Tina maca Tina
Raporom ago < 60 Kr < 60 Kr
CUCTEMHUM
KETOKOHa30-
nom
75 mr ggidi Ha | MpoTuno- 2,5 Mr gBidi Ha Bu-
006y, yHMKaTK | kasaHo no6y KOpuC-
15_0g | BMKOpUCTaHHs TaHHA 3
6yab-AKMX obepex-
P-gp iHri6i- HICTIO
TOpIB
<15 MpoTtunoka- He pekomenpno- | He pe- | He peko- | He peko- | He peko-
.| 3aHO e BaHO KOMEH- | MEHOO- | MEeHOJo- | MeHfo-
[emopij- 5 Mr aBidi Ha
anis 106y [IOBaHO | BaHO BaHO BaHO
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Bin giasizy, HasiBHiCTh DI noB’s13aHa 3 BUILIOK CMEPTHICTIO
Bill YCiX MPUYMH Ta CEPLIEBO-CYAMHHOIO CMEPTHICTIO [49].

JlikyBanHst ®I1 nocuth ckinagHe y naiuieHTiB i3 XXH,
ake BOHO MOTpeOdye TOCTIMHOro KapaioJoriyHOTO MO-
HITOPUHTY, a MEIMKAMEHTO3Ha Teparlisi Ma€ BpaxOBYBaTH
MOXJIMBiCTh TPOMOOEMOOJIIYHIX SIBUIIL i KpoBOTEY [47].

IIpodinakTuka TpomMGoemOoaiuHuX mogin mpu DI
y xBopux Ha XXH moxe OyTu 3aificHeHa 3a JOMOMOTOIO
OpaJIbHOI aHTUKOATYJSHTHOI Teparii. OpajibHi aHTUKOA-
TYJITHTH peKOMEHIOBAaHO TIPU3HAYaTH Ha TIiICTaBi OLIIHKU
CHA,DS,-VASc, a Ui BUSBJIEHHS NALIEHTIB, y AKUX ITil-
BMILIEHUI PU3UK KPOBOTEYi i/l yac NMpuiioMy aHTHKOAary-
nsgHTiB, — mkaau HAS-BLED [47, 50, 51].

OpfHak AiarHOCTUYHA IIHHICTh LMX TPAagULiMHUX iH-
CTPYMEHTIB cTpaTuiKallii pu3uKy iHCYJIBTY Ta KPOBOTEYUi
He MiATBep/KEeHA Y MAaLliEHTIB i3 XpPOHIYHOIO XBOPOOOIO HU-
pok 4-iTa 5-icTaziil, ToMy HaroJoIIy€EThCsI Ha HEOOXiTHOCTI
3aCTOCYBaHHS iHILMX iIHCTPYMEHTIB 3 1Ii€10 METO10. 30Kpe-
Ma, S.A.M. Dhaese Ta criiBaBTOpH po3po0OUJIN TTPOMO3ULIiI0
1110710 iHCTpYMEeHTY cTpatudikaliii pusuky [52] (puc. 1).

A.S. De Vriese Ta criiBaBT. [53] MpOIOHYIOTH CBOIO CXe-
My 1100 JIiKyBaHHsI aHTUKOATyJIsSIHTAMU Yy TIAIliEHTIB Ha
reMomianisi (puc. 2).

Icaye mymxa, mio mamieHTaMm i3 iOpuisiiielo mepem-
cepab i XXH i3 kiipeHcoM KpeatuHiny > 25—30 mu1/XB ciif
HanaBatu nepeBary ITOAK nepen BapdapuHOM, SIKILO Y
HUX HEMA€E CTEHO3Y MiTpaJibHOIO KjlarnaHa abo MeXaHiYHO-
ro mpoTesa KjarnaHa. st TuX, y Koro KiaipeHc KpeaTUuHiHy
< 25 ma/xs, BinHocHi nepeBaru [TOAK mopiBHsSIHO 3 Bap-
(bapuHom Bce 1ie auckytyiothes [54]. ITpu oMy aBTOpU
3BepTaloTh yBary Ha mepeBaru [TOAK 11omo HeliiboBUX
CepLEBO-CYJIMHHMUX 3aXUCHMX e(eKTiB LIMX areHTiB [55].
INoxazaHo, 110 MOPIiBHSHO 3 Tepalli€lo BapdaprHOM Tepa-
miist [TOAK 3yMOBITI0€ HUXKUMI PU3UK CMEPTHOCTI Bifl yCiX
MPUYUH Yy JITHIX MAalli€EHTIB i3 CEpleBOIO HEIOCTATHICTIO,
(idpusLi€ro mepeacepab Ta HUPKOBOKO TUCHYHKIIIEO [56].

Huska meraaHaniziB y3arajabHIOE pPe3yJbTaTH IOCIi-
JKeHb II0MO0 TOPIBHSIHHS e(MEKTUBHOCTI Ta 0€3MeYHOCTI
Bappapuny i [IOAK y xBopux 3 Moe€mHaHHSIM MaTOJIOTil
HUPOK Ta GiOpUJIsILIii mepeacepab.

V pexomeHnnauisix KDIGO (2024) naBeneHi naHi opu-
riHaJTbHUX JOCHIIXKEeHb Ta MeTaaHalidiB 3a 2011-2021
POKH, 1110 CBimyaThb MPO iCTOTHE 3HMXKEHHS PU3UKY BHY-
TPillIHLOYEPEITHOTO KPOBOBUJIUBY (FreMOpPAriuHUil iHCYJIBT,
emnigypajibHUii, cyOaypaibHUI 1 cybapaxHOITaIbHUI KpPO-
BOBWIMB) TPUOJM3HO Ha TIOJIOBUHY TP 3aCTOCYBaHHIi

| ®dibpunauia nepeacepab Npu nporpecytodin XXH |

. MonepepaHin iLLemiyHWI iHCYNbLT abo cucTeMHa eMbonis
. Bucokui piBeHb rnoko3su HaTLle

. Bucokuin cuctonivyHmin Tuck

. KypiHHs

. Benuka kposoTteya B MUHYynomy

. 3acTocyBaHHsl aHTMarperaHTa

. Bik > 80 pokis

. AnbbymiHypisa > 300 mr/24 rog

. Maca Tina <45 kr

OCONOOTAWN =

+3
+1
+1
+1
-3
-1
-1
-1
-1

!

Y v

OujiHka < 1

OuiHka 2 OujiHka > 3

!

Y v

He Tpeba BMKOpPUCTOBYBATU aHTU-
KOarynsHT

Po3rnsiHyTV 3HWXEHY [O3Y aHTUKOArymsiHTY

BukopucToByBaTK aHTU-
KoarymnsHT

PucyHok 1. Ctpatudpikauis pnsuky 3actocysaHHsi TOAK y xsopux 3 tepmiHanbHoro XXH [52]

| ®dibpunauia nepencepab y xBopux i3 XXH Ha gianiai

MonepepHs TIA/iwemidHWIA iHCYNbT

Llykposuin giabet

Bik > 75 pokiB

1

LLInyHKOBO-KMLLKOBA KpoBoTeva < 1 poKy

1

OuiHKa puauky gianisy > 2:
aHTUKOarynsHT

OuiHKa pu3uky gianiay < 2:
He NOTPIGHI aHTUKoarynaHTu

3. AHTMarperaHT: NepeoLiHNTN NOKa3aHHSA/MPUNVHUTK

1. Anikca6aH 2,5 Mr ggidi Ha feHb, puBapokcabaH 10 Mr ogmH pas Ha OeHb
2. 3MeHLUEeHHs renapuHy nig Yac gianisy 4o HaMMeHLLOi NepeHoCUMOoi [o3u

PucyHok 2. Ctpatudpikavisi pusuky npmsHaqdeHHs TOAK y xsopux Ha remogianisi [53]
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TTOAK mopiBHsiHO 3 BapdapuHoMm. Harosjomyerbes, 1110
11€ MOXe OYTH TMOB’sI3aHO He JIUIIIe 3 Kpaniolo eheKTUBHiC-
TI0 [TOAK, a i1 3 iX mpoCTillIMM, HiX y aHTaroHicTiB BiTa-
miny K, dpapmakokiHeTUYHUM TIpodineM, T03yBaHHSIM Ta
MOHITOpUHIOM [51].

Opnnak 3actocyBaHHs [TOAK (30kpema, amikcabaHy)
MOPIBHSIHO HABITh 3 100pe KepoBaHUM BapdapuHoM (4ac
y MexXax TepaneBTuyHoro aianazoHy — TTR 67 %) 3ymoB-
JIIOE MEHIITY KiJIbKICTh BEJIMKMX KpoBOTeY [57].

X. Yao Ta cmiBaBT. [58] y MeTaaHati3i 3icTaBuIn eek-
TUBHIcTh Bapdbapuny i [TIOAK y 34 569 xBopux Ha XXH 3
GiOpuIIsILIi€0 nmepeacepab i PO3paxyHKOBOIO IIBUIKICTIO
Ki1y60oukoBoOi (inbrpamii > 15 mu/x8/1,73 m?). ITopiBHSIHO
3 BaphapuHOM 3aCTOCYBaHHS arikcabaHy, nabiratpaHy Ta
puBapokcabaHy acoliloBajocs 3 HIDKYUM DPU3UKOM iH-
CYJIBTY, BEJIMKUX KPOBOTEY Ta CMEPTHOCTI.

J. Harrington Tta iH. [59] y MeTaaHaii3i YOTUPHOX paH-
JOMi30BaHUX JOCTIIKEHb, sIKi 3arajoM BKitodamu 71 683
nauieHTiB i3 XXH Ta ¢pibpusiiero nepencepab, IToKa3aju,
1110 YaCcTOTa ilIeMiYHUX iHCYJIBTIB, BETUKUX KPOBOTEY, BHY-
TPITHLOMO3KOBUX KPOBOBWJIMBIB Ta CMEPTi 3HAYHO 3pOC-
Ta€ TP MOTipIIeHHI (QyHKIIT HUPOK, a CTAaHIAPTHI 1031
TITIOAK edexTuBHii, HixXK BapdapuH, IpU KIipeHCi Kpea-
THHIHY > 25 MJI/XB LLIOA0 3a00iraHH illIeMiYHUM iHCYJIb-
TaM, CUCTEMHUM eMOOJIisIM i CMepTi, a TaKoX Oe3IeuHillri
11010 BUHUKHEHHSI BHYTPIIlIHBOMO3KOBUX Ta BEJIUKMUX
kpoBoteu. Huxui no3u ITOAK 3HauHO HE 3HMXYIOTDH Yac-
TOTYy KpOBOT€Y a00 BHYTPIiIlITHLOMO3KOBHX KPOBOTEY I10-
piBHsHO 3i cranmaptHuMmu no3amu [TOAK, aye mos’si3aHi 3
BUILIOIO YACTOTOIO illIEMiYHUX iHCYJIBTiB Ta CMEPTi.

Y. Li ta cmiBaBT. [60], mpoaHasi3yBaBIIM pe3yJbTaTH
NIeB’SITU PaHIOMi30BaHUX KJIIHIYHMX JOCIIIKEHb, MoKa-
3aiu, mo [TOAK (amikcabaH, puBapokcabaH, egokcabaH,
nabiratpaH) 3HWXYIOTh YacTOTY iHCYJIBTY i cMepTeil Bif

ycix mpuuuH y nauieHTis i3 OI1, sxi MaioTs cynytHio XXH.
[MopiBasHO 3 BapdpapuHoMm [TOAK 3HIKYIOTH 4aCTOTY Be-
JINKUX, JIETAJIbHUX, IIJTYHKOBO-KUIIIKOBUX i KJIIHIYHO 3HA-
YyIIUX HEBEJIMKUX KPOBOTEU MpPHU KIIiPEHCi KpeaTUHIiHY
90—15 MJI/XB Ta OEMOHCTPYIOTh TOMIOHY e(heKTUBHICTh
i 6e3neky y mauieHTiB 3 PI1 npu KiipeHCi KpeaTHHiHY
<15 mu/xB.

Ananiz mBuIkKocti mporpecyBaHHs XXH mnpu miky-
BaHHI aHTUKoOAryJssHTaMU 734 Talli€HTIiB i3 HeKJIallaHHOO
®IT BniponoBxK 2 poOKiB MMOKa3aB 3HAYHO MEHILIE 3HUKEHHS
cepennboi LIK® 3a pik (KyMyJIITUBHMI PU3UK 3HAYHOTO
sHmkeHHs IK® > 30 %) y nauieHTiB, sIKi OTPUMYIOTh
ITOAK, 3okpemMa mabiraTpaH i puBapokcabaH, HiX Yy THX,
XTO npuiimMae BapdapuH [61].

00’eqHaHNIT KOMITET AMEPHUKAHChKOTO KOJIS/KY Kap-
nmiojiorii Ta AMEpPMKAaHCBHKOI KapIioJOoTiyHOl acolialii 3
peKOMEHALIl MIOA0 KIiHIYHOI IMPaKTUKU 3alIpOIIOHYBaB
no3u [TOAK y nmamienTiB i3 XXH ta ¢ibpumsiiero nepemn-
cepnb [62] (Taba. 5).

Jlemo Bimpi3HSIOThCS Bil HUX peKoMeHpaalii €Bpo-
neiicbkoro toBapuctBa Kapaiosorii (ESC) y cmiBmpaui 3
€BpoNenchKOI0 acolliallielo KapaioTopakaabHOI Xipyprii
(EACTS) mono no3 IMOAK y nauienri i3 XXH Tta ¢iopu-
ndiiero nepeacepab [63] (Taba. 6).

E.J. Elenjickal Ta criiBaBT. [64] Ha OCHOBI JliTepaTypHUX
JIAHUX Ta EKCIEPTHOI TYMKM HaBOISITh CBOI PeKOMEHa-
il g mpusHadyeHHs Ta qo3yBaHHs [TOAK y maiieHTiB i3
XXH Ta ¢idpunsiieto nepencepib.

3actocysaHHs MOAK npu TepMiHOAbHIN
craaii XXH ta aiaaisi y xsopux 3 Prl
HupxoBa HemocTaTHICTb i reMomiani3 € He3alleKHU-
MU TIPOTHOCTMYHMMU (haKTOpaMu CEepHO3HUX IMOOIUHMX
e(eKTiB, BKIIIOYAIOUU TPOMOOEMOOJTiI0, BEJIUKY KPOBOTEYY,

Ta6nnys 5. PekomeHgoBaHi ACC, AHA, ACCP, HRS (2023) go3un lOAK
y nayieHriB i3 XXH Ta ¢pi6punsyiero nepegcepab

KnipeHc kpeaTuHiHy (Mn/xB)
Mpenapat
> 95 51-95 31-50 15-30 <15
Anikca6aH 5un25mrasidi |54 2,5mr gidi | 54n 2,5 mr gidi | 54 2,5 mr ggidi | 5 4n 2,5 mMr ggivi
Ha [oby Ha [oby Ha [oby Ha Joby Ha Joby
. 150 Mr ggivi Ha 150 mMr gBivi Ha 150 Mr ggivi Ha 75 Mr gBidi Ha
Ha6iratpaH 06y no6y n06y n06y MpoTunokasaHo
60 Mr oavH pas 30 Mr oavH pa3 30 Mr oavH pas
Enokca6aH MpoTmnokasaHo Ha 106y Ha 006y Ha 0By MpoTunokasaHo
20 Mr oguH pas 20 Mr oguH pas 15 Mr ogvH pas 15 Mr oguH pas 15 Mr oguH pas
Pusapokcaban Ha o6y Ha o6y Ha ooby Ha o6y Ha o6y

Ta6nunys 6. PekomeHgoBaHi ESC ta EACTS (2024) ao3u MNOAK y nauieHTiB i3 XXH
Ta ¢hibpunsyiero nepencepab

Mpenapat CTaHnaEJ:: noeHa HupkoBi kpuTepii 3HMXKEHHsA A,03KN 3HuXeHa po3a
AnikcabaH 5 mr ggidvi Ha ooby KpeatuHin cuposatky > 133 mmone/n | 2,5 Mr Agivi Ha [o6y
Ha6iratpaH 150 mr ggidi Ha ooby KnipeHc kpeaTuHiHy 30-50 mn/xB 110 mr ggidi Ha Joby
Epokca6aH 60 Mr oavH pas Ha o6y | KnipeHc kpeaTuHiHy 15-50 mMn/xB 30 mr 1 pas Ha foby
PusapokcabaH 20 mr 1 pa3 Ha poby KnipeHc kpeaTuHiHy 15-49 mn/xs 15 mr 1 pas Ha o6y
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TOCTPU KOPOHAPHUU CUHIPOM i CMEPTh Bifl yCiX IPUUMH Y
mamieHTiB 3 AI1 [65]. [Tpu boMy HAXOLTBII TUCKYCITHUM
€ nutaHHs oo 3actocyBanHsi [TOAK y xBopux 3 KoMOp-
oigHoro DI mpm 5-it cramii XXH, 30kpeMa Ha reMoiatisi.

JncKycii BKITI0OYatoTh 3 Tpynu MpoojieM.

IMo-nepire, yn € eeKTUBHUMM OpajibHi aHTUKOAry-
JISSHTHY B 1ii TPYITi XBOPHUX Ta MPU IKUX KPUTEPIsIX Bi1OOPY.

ITo-npyre, un matoth niepeBaru [TOAK nepen aHTaro-
HicTamu BitaMiHy K y 1mx xBopux.

Ilo-Tperte, sKi 3 MpenapaTiB i B IKMX 103aX BUOPATH TSI
AHTUKOATYJISTHTHOI Teparlii B 1Iiif TPYIIi.

HoBeneHo, 1110 pu3MK KPOBOTEUi 3pOCTa€ Mpu Mporpe-
cyBanHi XXH, 3okpema npu ®IT [66]. Tak, pusuk 1epe-
OpaIbHOTO KPOBOBWIMBY 3pocTae no 10 pa3iB y Malli€HTiB,
sIKi TepeOyBaloTh Ha diadi3i, MOPiBHSIHO 3 MOYAaTKOBUMU
cranismu XXH [50], a kpoBOTeUi, OB ’s13aHi 3 3aCTOCYBaH-
HSIM @aHTUKOATyJISIHTIB, MOXJIMBO, y 10 pa3iB OLIbII HOIIM-
peHi, HiX imemiuHi iHcynsTi [67]. PU3uK KpoBOTeUi 0co-
6:mBo Bucokuii 3a HasiBHOCTI LITK® < 30 mui/xB, aHeMii,
noB’a3aHoi 3 XXH, mojitepanii, iHBa3UBHUX MpOLIETYP
[50, 68], monepenHbOi KpOBOTEYi, MOB’A3aHOI 3 AaHTUKO-
aryJstHTaMu, 4OJIOBIYOI cTaTi, 3acTiiiHOI ceplieBOi Helo-
CTATHOCTI Ta CYAMHHUX 3aXBOPIOBaHb [67].

3a3HavaroTh, 1110 Tpu Ti3Hix cramissx XXH kmactep iH-
mnx (pakTopiB pU3UKY iHCYJIBTY (TAaKUX SIK TillepTeH3isl, Ky-
PiHHS, TiMlepIimineMisi, OXXUPiHHS, 00CTPYKTUBHE alTHOE YBi
CHi Ta aTepOCKJIep03) € OLIbII BasKJIMBUM, HixK BUITAIKOBA
®I1, B ouiHLi pU3KKY illIeMiYHOro iHCYIbTY [52]. ToMy Bu-
CJIOBJIIOETBCS TIPUITYLIEHHS, 1110 naiieHTn 3 @I i komop-
0inHoto TepMiHabHOIO XXH, 0c0011BO Ti, SIKi HOTPEOYIOTH
nianizy, € yHiKaJbHOIO IiArpymol0, IS SIKOi TUTIOBUI OaaHC
PU3UKY Ta KOPUCTI MOXE HE CIIPUSITU BAKOPUCTAHHIO Opasib-
HMX aHTUKOATYJISTHTIB [UTST TPOMiTaKTUKY iHCYIBTY [68].

Crtifi TakoX 3a3HAYUTH TMOCTiiiHE 3pOCTaHHSI 3aCTOCY-
BaHHs [TOAK y IMx XBOpUX He 3a pu3HaYeHHsIM [69]. SIKimo
nauieHT nepedysae Ha mianidi abo mae IK® < 15 mui/xB,
peKOMeH Iallii TTPOITOHYIOTh iHAWBIMYATbHUN MIXia, SKWA
BKJIIOYa€ OOTOBOPEHHSI MYJBTUAMCIUILIIHAPHOI KOMaHIN
Ta 3aJTy4eHHSs TIalli€HTA 10 CIJTBHOTO TiIXO/Y 10 MPUNHSIT-
TSI PillIeHb TICIsT TOTO, SIK MOT0 MOiH(MOPMYIOTH TTPO BUKO-
pUCTaHHS JIKiB He 3a Mpu3HadeHHIM [50].

Huszka aBTOpiB CTaBUTh IiJ CYMHiB HEOOXigHIiCTh
OpaJbHUX aHTUKOATYJSIHTIB Y MAlli€HTIB, $IKi TepeOyBa-
IOTh Ha MiATPUMYIOUOMY Iiaji3i, 3 (piOpuisiiero Iepen-
cepnb, ockinbku sk [TOAK, Tak i antaronictu Bitaminy K
TTOB’sI3aHi 3 BUCOKOIO YaCTOTOIO BEJIMKUX KpOBOTEeY [64].

3a3HavYa€ETHCS, 110 YACTOTA iIIIEMiYHOTO iHCYJIBTY € HIK-
yo10 y nauieHTiB i3 MI1 Ha reMoiai3i, HiXX y MALiEHTIB, SIKi
He mepeOyBaloTh Ha Oialisi, a BUCOKUI PU3UK CMEPTHOCTI
BHACJIIIOK KPOBOTEY MOXKE IEePeBaKaTh PU3MK iHCYJBTY Y
3HAYHOI YaCTUHMU Aialli3HUX nauieHTiB i3 OIT [53].

E Welander [57] He peKoMeHIy€E iX MpU3HAYaTH Malli-
eHntaM 3 G5—5D crazgisimu i3 OIT.

BomHouac cTBepIKy€eThCs, 110 JIIKyBaHHSI OpalbHUMU
AHTUKOATYJISTHTAMU He TOB’sI3aHe 3i 3pOCTaHHSIM roCIiTa-
Jli3allii yepe3s ileMiyHuiA iHCyIbT a00 CMepTh, ajie CYMpo-
BOIKYEThCSI BUIIIUM PU3UKOM KpPOBOTEYi Ta MO3KOBOTO
KPOBOBUJIUBY [46].

Takox moka3zaHo, mo y mnauieHTiB i3 PI1, gki mepe-
OyBajlM Ha TPUBAJIOMY Miaii3i, opajibHi aHTUKOATYJISIHTU
He 3HIXXYIOTh PU3MKY TpoMOoeMOoutii, a BapdapuH, naoi-
raTpaH i puBapokcabaH acOIIOIOTHCS 31 3HAYHO BUIIUM
PU3MKOM KPOBOTEUi TTOPIBHSIHO 3 XBOPUMU 0€3 aHTUKOA-
rynsaaTy [70].

OnHak y peTpOCIEeKTUBHOMY MOCIIIKEHHI 32 y4acTio
nauieHTiB 3 XXH 5-1 cranii, 30kpema Ha gianisi, 3 ®I1 6yio
MOKa3aHo, 110 3aCTOCYBAHHS OPaJIbHUX aHTUKOATYJISIHTIB
ACOLIIOETHCS 31 3HMKEHHSIM 1-piuHOro pU3MKY illleMidHO-
o iHCYJIBTY Ha 25 % i 3HMXKEHHSIM PU3UKY cMepTi Ha 23 %.
Lle cBiguuTh Mpo Te, 110 BKazaHa Teparnis € e(heKTUBHOIO
HaBiTh Y LIMX XBOpPUX. 3 iHIIOro OOKY, BOHA MOB’si3aHa 3i
30LTBLICHHSIM PU3KKY BeJIMKoi KpoBoTedi Ha 40 %, a Bimco-
TOK MAIliEHTIB, SIKi 3a3HAIOTh CUJIbHUX KPOBOTEY IPOTSITOM
1 poky, TpUOIN3HO YABiYi BUIIWIA Bifl ilIEMiYHOTO iHCYIBTY
abo cucremMHoi eMmOoii [73].

EdexTuBHICTh MepopanibHOi aHTUKOATYJISTHTHOI Tepartii
MiATBEPIKYE KOTOPTHE AOCIIIKEHHSI, SIKe BKJIIOUAJIO XBO-
pux i3 XXH, ski nepedyBain Ha miajizi (562 orpuMyBain
OpaJibHi aHTUKOATYJISIHTU, 1686 He OTpUMYyBan), i MOKa3a-
JI0, 1110 Teparlisi OpaJIbHUMU aHTUKOATYJISTHTaMU TIOB’si3aHa
31 3HMDKEHHSIM PiBHSI CMEPTI Bill yCiX IPUYMH, iIEMiYHOTO
IHCYJIBTY Ta CEpMO3HUX MOOIYHUX CEepLIEBO-CYAMHHUX I10-

Ta6nuys 7. PekomeHgaduii E.J. Elenjickal Ta cniBaBrt. [64] wono go3syBaHHs [TOAK
y nayieHriB i3 XXH Ta ¢hi6punsiero nepegcepab

KnipeHc kpeaTuHiHy (Mn/xB)
Mpenapar
50-90 30-50 15-30 <15
Arikcat 5 mr ggidi Ha goby 5 mr ggidi Ha goby 2,5 mr gBivi Ha poby | 2,5 mr ggidi Ha goby
nikca6aH
PekomeHngoBaHoO PekomeHngoBaHo [MporonyeTbesA O6mexeHi gaHi
150 Mr aBivi Ha [o6Y ;,(1)(6);150 M ABIHI Ha
[a6iratpaH [MpoTtunokasaHo [MpoTtunokasaHo
PeKOMEHIOBAHO MoxnuBe 3actocy-
BaHHSA
60 mr 1 pa3 Ha po6y | 30 mr 1 pa3 Ha go6y | 30 mr 1 pas3 Ha o6y
EpokcabaH [MpoTunokasaHo
PekomeHpoBaHo PekomeHnpoBaHo MponoHyeTbeA
20 Mr 1 paz Ha go6y | 15wmr 1 pazHapgoby |15 mr 1 pa3Ha goby |10 mr 1 pas Ha poby
PuBapokcabaH - -
PekomeHgoBaHoO PekomeHpgoBaHoO [MponoHyeTbea O6mexeHi paHi
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Niii 6e3 MiIBUILEHHST PU3UKY TOCHiTali3allii yepe3 CUIbHY
KpPOBOTEUY MPOTSATOM CEPEIHBOTO TMEePioay CMOCTepeXeH-
Hs 2,65 + 2,13 poky. Crig 3a3HaYNUTH, 1O B JOCIiIKEHHS
Oynu BKIOYeHi mauieHTu, Aki Mmanu 6an CHA, DS -VASc
> | (4yonoBikM) ab0 > 2 (3KiHKM) 3 MOKA3aHHSIMU /10 aHTU-
KoaryJIstHTHOI Tepartii, kpiM PIT (TpomGoeMboJTist B aHaM-
Hesi, orepallis i3 3aMiHM cyrioba abo pak) [72].

A.S.De Vriese ta G. Heine [53] BBaXatoTh, 1110 MiArpymny
nianizHux mauieHTiB i3 @IT MoxHa JTiKyBaTH OpaJlbHUMU
AHTUKOATYJISIHTAMU, ajle MOYaTOK aHTUKOATYJISIHTHOI Te-
parmii Ma€e OyTH OLTbII OOMEXKyBaIbHUM Ta HEPETYIIPHUM.

BinpuricTs aBTOpIB 3a3HaYaE, 1O CIiBBIAHOLICHHS KO-
PUCTI Ta PU3UKY OpAIbHUX aHTUKOATYISIHTIB y MalliEHTIB
3 DI, axi nepeOyBalOTh HA TPUBAJIOMY Jialisi, MOTpeOye
MONAJIBIIIOI MEePEeBipKU B PaHIOMi30BaHUX KIIiHIYHUX 10-
crimkeHHsx [70].

IcHYIO0Th PO30iKHOCTI 11010 MOPiBHSIBHOI eheKTUB-
Hocti [TOAK Ta Bapdapuny y xsopux 3 ®I1, ski nepedy-
BalOTh HAa XpOHIYHOMY remomianisi. Tak, pe3yasratu meta-
aHaJli3y, 110 BKJIIOYAB IIICTh JOCJiIXEHb, MOKa3aau, 110
PU3UK ilIEeMIYHOTO iHCYJIBTY, CUCTEMHOI eMO0JIii, He3Ha-
YHUX KPOBOTEY, BEJIMKMX KPOBOTEY Ta CMEPTHOCTI Bill ycix
MPUYMH € MOAIOHUM Yy TIALiEHTIB, siKi oTpumyBaiu [TOAK,
MOpPiBHSIHO 3 BapdapuHoM [69].

Meraananis, sskuii BKo4aB 11 gocimkeHb (00’ eqHaHa
BuOipKa 3 44 863 xBopux 3 TepMiHanbHOI0 XXH Ta ®I1), He
BUSIBUB CyTTEBOI pidHMII Mixk [IOAK Ta aHTaronicramu Bi-
Taminy K 11010 immeMiyHOTo iHCYJIBTY, CUCTEMHOI eMOOJIii
i CMEpPTHOCTI Bif yCiX MPUYMH, aje CIOCTepirajocs 3Ha-
YHE 3HUXXEHHS PU3MKY CUJIbHUX KPOBOTEY, MOB’A3aHUX i3
TTOAK, nopiBnsiHO 3 ABK [73].

D.-G. Kim Tta cniBaBTOpM [72] He ciocTepirajiu icToT-
HOI Pi3HMIII B YACTOTi iHCYJIBTY MiXX MalliEHTaMU, SIKi IIPUIi-
Manu BapdapuH, i Tumu, xto npuitmaB [TOAK. OnHak y
OCTaHHiX OyB MEHILMI PU3UK TOCITiTaTi3allil Yepe3 BEJUKY
KpPOBOTEUY TTOPiBHSIHO 3 TUMM, XTO TIpUiiMaB BapdapuH.

E Welander [57] rakox 3a3Havae, 1o jiikyBaHHs [IOAK
ACOLIIOETHCS 3 MEHIITUM PU3MKOM KPOBOTEYi TTOPiBHSIHO 3
BapdapuHom y rpyrnax G3—G5D XXH.

E.L.F. Ballegaarellen ta cmiBaBTOpm [71], mopiBHIO-
roun BukopuctanHsa [1OAK 3 tepamiero ABK B miit rpymi
XBOPHUX, HE BUSBWIM Pi3HUIIL B PU3UKY TPOMOOEMOOTil U
KpOBOTEUi, ajie¢ pU3UK CMEPTi OYB CTATUCTUYHO HIMKIUM
npu Teparii I[TIOAK.

3a3HayvaeThbcs, 110 Kpala Oe3neka Ta e(peKTUBHICTb
ITIOAK, na Bimminy Binm ABK, Moxe OyTu pe3ynabraTom
Kpalnoi LiIb0BOI aHTUKOArysuii 3a gornomoroio [TOAK,
MIKIIJIMBUX HELIbOBUX CYIMHHMX €(EKTiB aHTaroHiCTiB
BitaMiHy K i KOpMCHUX HELiJbOBUX CYAMHHUX e(heKTiB
ITOAK [52].

Cnig TakoX 3ayBaxkKuTH, 1110 BapdapuH, 0COOJUBO Ha
mi3Hix cragisix XXH ta npu remonianisi, € hakropom pu-
3UKY KaJibliu(inakcii, ska € HeOe3NMeuHUM JIJIsT XKUTTS 3a-
XBOPIOBAHHSIM, 1110 XapaKTEPU3YEThCS XPOHIYHOK Kallb-
uudikauieo aprepion i KamnisgpiB y aepwmi, MiAMIKipHii
KMPOBIii KIIITKOBUHI Ta IIPU3BOAUTH [0 illIEMiYHUX HEKPO-
3iB i 3ymoBmI0€ cMepTh 60—80 % xBopux [74, 75]. Anmikca-
0aH Moxe OyTu Oe3MeYHOI0 aJBTepHATUBOIO BaphapuHy
npu Kanbiudinakcii [76].

Ha nymky Garatbox AOCHiIHUKIB, IS MAL€HTIB, sIKi
nepebyBaoTh Ha remomianidi, [IOAK amikcabaH i puBa-
pokcabaH € HalOUTbLI MPUAATHUMHU Ta MAIOTh HAMHWXKYUI
PU3MK HAaKOMUUYEHHs Yepe3 (hapMaKOKiHETUKY Ta HU3bKUIA
HUPKOBUI MeTaboJi3Mm [53, 65, 77—-79].

A.S. De Vriese Ta G. Heine [53] pekoMeHIyIOTh pUBa-
pokcaban y 103i 10 Mr Ha 100y Ta arrikcabaH y 103i 2,5 Mr 2
pa3u Ha J00Y JIjIs MAlli€HTIB Ha TeMOIialTi3i.

OpHak aHasli3 ABOX BEJIMKUX PETPOCIIEKTUBHUX TOCIi-
IDKeHb, ¥ IKMX B3 ydacTh Maiike 100 000 mamieHTiB 3
HUPKOBOIO HepocTaTHicTio Ta DI, mokasas, 1110 amikcadbaH
Ma€ HUXKYUU PU3UK BEJIMKUX KPOBOTEY MOPIBHSIHO 3 pUBa-
pokcabaHoM, gabiraTpaHoM Ta BapgapuHOM, a CTaHAapT-
Ha 103a arikcabaHy 5 Mr 2 pa3u Ha 100y ITOPiBHSIHO 3 Bap-
¢apuHoM i anikcabaHoM 2,5 Mr 2 pa3u Ha 100y OB’ si3aHa
3i 3HIDKEHHSIM TpoM0O0eMO00JTii Ta pu3uKy cMepTHOCTI [80].

BusiBneHo Takoxk, 110 amikcabaH BUKJIMKAE 3HAYHO
MEHIIIe KpOBOTeY, HixX puBapokcabaH, BapdapuH [70, 81,
82] i mab6irarpan [70].

OTXe, y MalieHTiB, sKi nepeOyBalOTh Ha reMofianisi
3 @OI1, anikcabaH Moxe OyTu Oe3MeYHIlIUM i3 OiTbIIO
e(eKTUBHICTIO TPOMITaKTUKHU iHCYJIBTY, HiX iHIIII OpajibHi
AHTUKOATYJISTHTH, X04a HeOOXiTHi JOXaTKOBI JaHi IS ITij-
TBEPIXKEHHS BiITOBITHOTO TO3YBAaHHSI IS 11i€l TTOTYJISLIiT
[1, 81], a 3acTocyBaHHs mabirarpaHy i puBapokcabaHy He
PEKOMEHIYEThCSI LIMM TIAlliEHTAM 4Yepe3 BiICYTHICTh J10-
CTaTHIX moka3iB [1].

BkazaHuM BUCHOBKAM CyIepeumTh KiJibKa JOCTiXKEeHb.
Tak, T.A. Mavrakanas ta ciiBaBTOpH [83] CTBEpIXKYIOTB, 1110
y Halli€HTIB 3 HUPKOBOIO HEAOCTATHICTIO Ta HEKJIaIITaHHOIO
®IT nikyBaHHS amikcabaHOM HE aCOLIIOETHCS 3 MEHILIOO
4aCcTOTOIO HOBMX iHCYJIBTiB, TpPaH3UTOPHOI illIeMiYHO1 aTa-
KU1 ab0 CUCTEMHOI TpoMOOeMOoJTii, ajle 3yMOBJIIOE OibIITy
YacCTOTY JIETaJIbHUX 200 BHYTPIlLIHbOYEPEITHUX KPOBOTEY, a
H. Reinecke Ta cniiBaBTopu [84] He crocTepiraiu BiaMiH-
HOCTEl y pe3yJibTaTax 6e3rneku Ta e()eKTUBHOCTI arikcaba-
Hy Ta aHTaroHictiB Bitaminy K y nmauienriB 3 ®I1, axi me-
pebyBalTh Ha reMo/liajlizi 3 TPMBAJIUM CITOCTEPEXKEHHSIM.

Kninimmcram pekoMeHayeThesl iHIUBINyaTbHO TiI0N-
paTu JIiKyBaHHS Ta pETeJIbHO 3BaXyBaTH PU3UK iHCYJIBTY Ta
KpOBOTEUi, 0OCOOJIMBO Yy MAIIEHTIB i3 KpOBOTEUCIO B aHAM-
He3si, nepmr HixX npu3Hadatu [IOAK mamienTam Ha miamisi
[78, 81, 84, 85].

Ha nymky N. Jain Ta R.E Reilly [85], skio npu miky-
BaHHi ABK iHauBimyanbHMit yac y TepareBTUYHOMY Jiara-
30Hi MHB cranoButs 50 % i MeHiIie abo SIKIIO y MMalli€HTIB
BUHUKAIOTh YCKJIAIHEHHS, TaKi IK Kaabluinakcis, Tpeda
PO3IJISTHYTH MOXKJIMBICTD TIEPEXOy iX Ha arikcadaH.

KDIGO CKD Work Group mnpomnoHye pO3IJISHYTH
MOXKJIMBICTb 3aCTOCYBaHHS 103U arikcabaHy 2,5 Mr repo-
panbHO nBivi Ha o0y rpu XXH G5 ta G5D st 3HMKEHHS
PU3UKY KPOBOTEUI 10 OTPUMAaHHS KJIiHIYHUX TaHUX 3 0e3-
mexu [51].

3actocysaHHs MNOAK 'y xBopux
i3 3QXBOPIOBAHHSMU HUPOK
TO BEHO3HUMM TPOMOO3aMU

Beno3na tpomboemOoIisI, sIKa BKIIOYA€E SIK TPOMOO3
IMIMOOKMX BEeH, TaK i eMOOIilo JIeTeHeBO1 apTepii, € TPeTiM
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3a TMOLIMPEHHSIM (haKTOPOM CMEPTi Bil cepleBO-CYIUH-
Hux 3axBopioBaHb. [lamientn 3 XXH MaioTh Buluii pu-
3uK po3BUTKY BTE, HiX nauieHTH 3 HOpMaJIbHOIO (hyHK-
miero HUpoK [86]. Lleit pu3uK 3pocTae 3 MPOTrpecyBaHHSIM
craniiit XXH: puzuk BTE y xBopux Ha XXH cranii 2, cta-
nii 3 Ta cramiii 4 1 5 summii B 1,15; 2,28; 3,68 pasa Biamo-
BinHO [87].

BcranosneHo, 110 3HMXEeHHST (DYHKIIII HUPOK € KO-
POTKOCTPOKOBHMM i JIOBFTOCTPOKOBUM He3aJieKHUM (hak-
TOPOM, MOB’SI3aHUM i3 ITiIBUAIIEHHSIM PiBHS CMEPTHOCTI,
yacrotu peuuauBy BTE ta 3HauHoi kpoBoTeui [86]. XBo-
pi 3 TEJIA Ta TepMminanbHoI0 cTamiero XXH momupaiors B
4,2 pasa yacrTillle, Hi>XK Mali€HTH 3 HOPMaJIbHOIO (byHKITi-
€10 HUpOK [88].

Ha ocHoBi posthoc-aHanizy OCHOBHUX paHAOMi30Ba-
Hux gociaimkeHsb i3 3actocyBaHHsIM I[TOAK E.J. Elenjickal
Ta cmiBaBT. [64] Hamaau peKOMeHAalil LIOJ0 JIiKYBaHHS
XBOPUX 3 BEHO3HOI TpoMboemoboitiero Ta XXH (Tao. 8).

3actocyBaHHs MOAK
y NAUi€HTIB i3 XBOPOOAMM HNPOK
TO OHKOAOTIYHUMM 3A0XBOPIOBAHHAMM,
YCKAOAHEHUMU TPOMBO3aMU

JlixyBaHHSI BEHO3HO1 TpOoMOO0eMOOJIii B OHKOJOTTUHUX
MAali€HTIB € CKJIAIHUM Yepe3 BUCOKUI PU3MK PELIMIMBY Ta
kpoBoteyi [89], a XXH BusiBnsietbest y 50—60 % XxBopux Ha
pak [90]. Buiu XXH Ha edexkTuBHicTb i npodinb be3ne-
ku [TOAK maino gocnimkenuii [89]. 3azHaueHo, 1110 XBOpi 3
HUPKOBOIO MATOJIOTIE€I0 MAIOTh OUIBIITY YaCTOTY BEJTMKUX Ta
3HAYMMUX HEBEJUKMX KPOBOTEU IpPU 3aCTOCYBAHHI aHTH-
KOAaryJIsTHTiB MOPIiBHSHO 3 TallieHTaMu 0e3 3aXBOPIOBaHHSI
HUpOK [91].

IIpu paHmomMizoBaHOMY AOCJIIKEHHI, 11O BKJIIOYAJIO
1142 xBopi 3 KaHIIep-acOLiliOBAHMMM JIETEHEBOIO TPOM-
00eMO0JIi€r0 Ta TPOMOO30M TITMOOKNX BeH i KOMOPOiTHOIO

XXH 3 kiyboukoBoto dinsrpartiiero > 30 Mi/xB, OyJI0 BU-
SIBJIEHO, 1110 arikcabaH (1o03a 10 Mr nBivi Ha 1eHb IPOTSATOM
Mepiurx 7 IHiB, MOTiM 5 MT IBi4i Ha Ae€Hb) 3MEHIIIYBaB Yac-
TOTY peLUIMBIB BEHO3HUX TPOMOO3iB, HE BILIMBAIOUYM Ha
YacTOTY CepUO3HMX KPOBOTEY, ajie HE3HAYHO 301IbIIYIOUN
KJIiHIYHO 3HaYyIlli HeBeJMKi KpoBoTeui [89].

[cnmaHcbKe TOBapuCTBO MeauuHoi oHKoJjorii (SEOM)
Ta MixXHapoaHa iHilliaTuBa 3 TPOMOO3y Ta paKy peKOMeH-
IYIOTh JUTsI TPOGiTaKTUKKU Ta JiKyBaHHS BEHO3HUX TPOM-
603iB i eMOouiii y oHKoxBopux Ha XXH 3 Ki1ryboukoBotO
(dinsrpaniero > 30 MJI/XB BUKOPHUCTOBYBaTH TOBHI 103U
ITOAK, a mpu HMX4YOMY ii piBHI — He(paKIiOHOBaAaHUI
renapuH [90, 92].

TpueaAicTb npunuHeHHs MOAK

nepea NAGHOBMMU npoLueAypamMun
TpuBanictb mpunuHeHHss [TOAK mnepen miaHoBU-

MU TpolenypamMu MNoTpedye BpaxyBaHHSI PU3BUKY KpO-

BOTeui, Mpu3HaueHoro mnpemnapary i piBasg LIK® [51]

(Tabm. 9).

BUCHOBKMU

XXH cynpoBOmMKYETbCS TiABUIIEHUM PU3UKOM SIK
TPOMOOTUYHUX, TaK i TeMOpariYHUX YCKJIaJaHEeHb, YacToTa
SIKMX 3pOCTa€ IpM MporpecyBaHHi 3axBoproBaHHs. Ilim-
BUILEHUIN PU3UK TPOMOO3Y CTOCYETLCS SIK apTepiaJbHUX
TpoMO0eMOOJTIYHUX TOili, TaK i BEHO3HO1 TPOMOOEMOOTii.
ITOAK Bce uacriliie BUKOPUCTOBYIOThCS ITPU PI3HUX 3aXBO-
PIOBaHHSIX HUPOK, HE3BaXKarOuM Ha OOMEXEHIiCTh JaHUX
KOHTPOJIbOBAHUX JOCHTiIKeHb. [IpoBeneHi MOCTiIKEHHS
IMOKAa3yIOTh JTOCUTH CYIEePewINBi, ajle 9acTO OOHamiiInBi
JaHi om0 ix eeKTUBHOCTI. 3’ SIBJISIOTHCSI OOIPYHTOBaHI
pekoMeHalii om0 MpodiTaKTUIHUX i JIIKyBaJIbHUX TTPU-
3HA4YeHb LIMX MpernapaTiB Mpu HU3LI 3aXBOPIOBaHb HUPOK
Ta KOMOPOiTHi ITaToJIoril, 10 iX 00TsKy€e. OueBUAHO, ITO-

Ta6nuys 8. PekomeHpaduii E.J. Elenjickal Ta cniBaBrt. [64] wjono go3yBaHHs [TOAK
y nayieHriB i3 XXH Ta BeHO3HO Tpomb60oemboriicto

KnipeHc kpeaTuHiHy (Mn/xB)
Mpenapat
50-90 30-50 15-30 <15
10 mr gBidi Ha go6y 7 | 10 mr gBidi Ha Jo6y 7 | HU3bKOMONeKynspHi rena-
) n0i6, notim 5 Mr gBidi ni6, notim 5 mMr gBidvi pWHK 7 gi6, noTim 2,5 Mr
PekomeHgoBaHo PekomeHgoBaHoO O6MexeHi paHi
HusbkomonekynspHi | HuabkomMonekynspHi
renapuHu 5 gi6, NoTiM | renapuHun 5 fi6, NoTim
[a6iratpaH 150 mr gsivi Ha fo6y | 150 mr figivi Ha 106Y | MpoTunokasaHo MpoTunoKasaHo
Moxnuse 3acTocy-
PekomeHngoBaHo BaHHS
HusbkomonekynspHi | HusbkomonekynspHi | HuabkomonekynspHi rena-
rernapuHu 5 gi6, NoTiM | renapuHun 5 fi6, notim | pyHu 5 ai6, notim 30 mr 1
Enokcat6aH 60 Mr 1 pas Ha fo6y | 30 mr 1 pa3 Ha o6y | pa3 Ha noby lMpoTunokasaHo
PekomeHnpoBaHo PekomeHpoBaHO MponoHyeTbea
15 Mr ggidi Ha go6y 3 | 15 mr aBivi Ha goby 3
TUXHIi, noTim 20 mr 1 TUXHI, noTim 20 mr 1
PusapokcabaH | pas Ha poby pa3 Ha §o6y MpotunokasaHo MpotunokasaHo
PekomeHpoBaHo PekomeHngoBaHoO
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Ta6nuys 9. Tpusanicte npunuHeHHs NOAK nepen nnaHosumu npoueaypamu (KDIGO, 2024)

Ha6iratpaH

| Anikca6aH, egqokcabaH, puBapokcabaH

3a BiACYTHOCTI 3HAYHOrO PU3NKY KPOBOTEYI i/a60 MOXIIMBOCTI aieKBaTHOIO MICLIEBOrO re-
MOCTa3sy: MPOBOAUTM Ha MiHIMaibHOMY PiBHi (TO6TO 4epes > 12 a6o 24 ropf nicas 0OCTaHHbOro

npunomy)
Hu3bknin pnank Bucoknin pmnsnk Hu3bKknin pnank Bucoknin pnsnk
CrCl > 80 mn/xB > 24 rop, >48 ropg > 24 rop >48 ropg
CrCl 50-80 mn/xB > 36 rop, >72rop > 24 rop, > 48 rop,
CrCl 30-50 mn/xB > 48 rop, > 96 ropg, > 24 rop, > 48 rop,
CrCl 15-30 mn/xB HeM:ﬁ;ﬁngmx HeM:iac;(i*gg:(MHMX > 36 rog >48rofa

CrCl < 15 mn/xB

OdiuiiHnx BKa3iBOK [0 3acTOCyBaHHA HeMae. Hemae noTpebu B NOEAHAHHI 3 HU3bKOMOJSIEKY-
NAPHUM renapuHoM/HedppakLioHOBaHM renapyvHoMm

Jaiblli BCeOiUHI paHAOMi30BaHi MOCTIIKEHHST OOIlSIOTH
poskputu MoxsnBocTi [TOAK 1ono nokpaiieHHs edek-
TUBHOCTI Ta 0e3MeK! aHTMKOATyJISTHTHOI Teparlii mpu 3a-
XBOPIOBAHHSIX HUPOK.

KonduikT inTepeciB. ABropu 3asIBISIIOTH IIPO BiACYT-
HiCcTh KOHQJIIKTY iHTepeciB Ta BjlacHOI (hiHAaHCOBOI 3alli-
KaBJICHOCTI ITPU MiATOTOBII JaHOI CTATTi.

Buecok aBtopiB. [Tarienko I.A. — KoHLeNTyaIi3alis,
30ip Ta 00poOKa MaTepialy, aHalli3 OTPUMaHUX JaHUX, Ha-
nucaHHs Tekcry; Kaprienko O.B. — 306ip Ta 06po6ka Mare-
piajty, aHaJli3 OTPMMAHUX JaHUX, HATIMCAHHS TEKCTY.
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Abstract. Peritonitis is one of the most common and serious complications of peritoneal dialysis (PD),
significantly impacting the survival of the peritoneal membrane and, consequently, the overall success
of dialysis. Repeat peritonitis, defined as the occurrence of another episode of peritonitis more than four
weeks after the completion of freatment for a prior episode, often requires catheter removal. The most
frequent pathogens involved are skin-related, such as Staphylococcus aureus and coagulase-negative
Staphylococcus, though other bacteria like Escherichia coli (E.coli) and Serratia marcescens (SM) also
pose significant risks, especially with recurrence and poor prognosis. We report three cases of repeat
perifonitis due to different pathogens, which ultimately led fo the removal of the PD catheter. The first
case involved a 45-year-old female with repeat E.coli and SM infections. Despite antibiotic treatment, her
peritonitis recurred, leading to catheter removal. The second case featured a 17-year-old female with
repeat SM infection, where freatment included catheter removal and successful replacement. The last
one described a 74-year-old male with multiple episodes of peritonitis caused by Staphylococcus species,
culminating in severe complications, including Candida superinfection, requiring both catheter removal
and fransition to hemodialysis. These cases highlight the challenges in managing repeat peritonitis and
emphasize the importance of timely catheter removal in preventing further complications and improving
patient outcomes. Moreover, they underline the need for comprehensive monitoring and appropriate
antimicrobial therapy in preventing recurrent peritonitis in PD patients.

Keywords: repeat peritonitis; peritoneal dialysis; catheter removal; hemodialysis

Introduction

Peritoneal dialysis (PD) peritonitis is the most common
and serious complication of PD. It can lead to severe ana-
tomical changes in the peritoneum, limiting the viability of
the peritoneal membrane and thereby affecting dialysis ex-
changes [1].

Repeat peritonitis is defined as the occurrence of a peri-
tonitis episode more than four weeks after the completion of
treatment for a previous episode, caused by the same orga-
nism or a sterile (culture-negative) episode [2].

The most common pathogens responsible for repeat
peritonitis, sometimes requiring the removal of the PD
catheter, are of skin origin: Staphylococcus aureus and coa-
gulase-negative Staphylococcus [3].

However, other bacteria pose serious risks due to their
prognosis and recurrence, particularly infections caused by

SM and E.coli, as they are associated with a higher risk of
technique failure and mortality [4].

We report three cases of repeat peritonitis caused by dif-
ferent germs, which required the removal of the PD catheter.

Case report 1

This case concerns a 45-year-old female patient under-
going continuous ambulatory PD (CAPD) for three years
due to end-stage chronic kidney disease secondary to poly-
cystic kidney disease. She is registered on the national kid-
ney transplant list for a deceased donor transplant.

The patient is autonomous and has a Charlson score
of 2. She is well-monitored and stable (with a nPcr > 0.8),
achieving adequate dialysis clearance and fluid-electrolyte
balance (optimal Kt/V > 2.5 and CHC > 55 ml/min).
She maintains a urine output of approximately 3 liters per
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day, indicating good residual renal function (greater than
7.5 ml/min).

She developed her first Gram-negative peritonitis (En-
terobacter cloacae) in February 2021, two months after PD
catheter placement. It was treated based on the antibiogram
with a single dose of gentamicin (5 mg/kg), ceftazidime
(1 g/day), and ciprofloxacin (500 mg/day) for three weeks,
with a favorable outcome.

In September 2022, she developed a second peritonitis
episode, occurring long after the first. Cytobacteriologi-
cal analysis of the dialysis fluid identified E.coli, which was
treated with two doses of amikacin (1 g) and ceftriaxone
(1 g/day) intraperitoneally for three weeks.

One month after completing her antibiotic therapy, she
experienced a third episode of peritonitis caused by the same
pathogen (FE.coli), classified as repeat peritonitis. This was
treated with two doses of gentamicin (5 mg/kg) and ceftazi-
dime (1 g/day) intraperitoneally for three weeks, with good
clinical and biological improvement.

At the end of December 2022, two months after her
last peritonitis episode, she presented with cloudy dialysis
fluid but remained asymptomatic. Clinically, she was stable.
Laboratory findings indicated an inflammatory syndrome:
leukocytosis (12,100 cells/mm?®) with a predominance of
neutrophils (11,100 cells/mm?®) and a C-reactive protein
(CRP) at 47 mg/L.

Cytobacteriological analysis of the dialysate revealed
12,400 leukocytes/mm? (90 % neutrophils, 10 % lympho-
cytes), and culture identified F.coli and SM, both sensitive
to ceftazidime. Aerobic and anaerobic cultures confirmed
the presence of E.coli.

The initial treatment consisted of intraperitoneal
ceftazidime (1 g/day), cefazolin (1 g/day), and a single dose
of amikacin (1 g). Then, per international recommenda-
tions, therapy was adjusted to intraperitoneal ceftazidime
(1 g/day) and ciprofloxacin (500 mg/day) for three weeks
based on the antibiogram.

Clinically and biologically, the patient showed a favo-
rable response to antibiotic therapy, with the dialysis fluid
clearing after four days of treatment.

To investigate the underlying cause of her recurrent
Gram-negative peritonitis, digestive tract evaluations were
conducted but did not reveal any local cause of bacterial
overgrowth:

— A digestive fibro-colonoscopy (performed under ap-
propriate antibiotic prophylaxis) showed no diverticulosis
or digestive polyps but revealed left colonic angiodysplasia
without metaplasia or dysplasia.

— A biopsy identified antral and fundic gastri-
tis due to Helicobacter pylori, for which she was treated
with metronidazole, amoxicillin, and clarithromycin for
15 days.

— An abdominal angio-CT scan revealed enlarged kid-
neys (20 x 11 x 6 cm) with some renal cystic hemorrhages
but no signs of cyst infection.

Given the recurrence of these intestinal pathogens and
after expert consultation, the PD catheter was removed. The
patient was transitioned to hemodialysis since her peritonitis
was not resolved by antibiotic treatment alone.

Case report 2

This case concerns a 17-year-old female patient who has
been undergoing automated PD (APD) since the age of 11
(in 2016) due to reflux nephropathy. She is well-monitored
and stable (with a good nPCR), achieving adequate dialy-
sis clearance (optimal Kt/V and CHC) and has a Charlson
score of 2. She is autonomous.

She is also registered on the national kidney transplant
list for a deceased donor transplant.

In February 2022 (six years after PD catheter place-
ment), she developed her first episode of peritonitis caused
by SM. Treatment was guided by the antibiogram and con-
sisted of two doses of gentamicin (7 mg/kg) and intraperi-
toneal ceftazidime (1 g/day) for three weeks. The evolution
was marked by good clinical and biological improvement.

Two months later (April 2022), she was admitted for re-
peat peritonitis caused by the same pathogen (SM). Treat-
ment, based on the antibiogram, included two doses of gen-
tamicin (7 mg/kg) and intraperitoneal ceftriaxone (1 g/day)
for three weeks. The patient showed good clinical and bio-
logical improvement.

Four months after her second peritonitis episode, she
presented with abdominal pain, vomiting without diarrhea,
and cloudy dialysate for three days.

Clinically, she was stable but showed an hyperleukocys-
tosis (16,100 cells/mm?), with a CRP at 118 mg/L.

Bacteriological analysis of the dialysate showed
4,370 leukocytes/mm?3 (90 % neutrophils, 10 % lympho-
cytes), and culture confirmed the presence of SM, sensitive
to ceftazidime. Aerobic and anaerobic cultures identified
the same pathogen.

The patient initially received empirical treatment with
intraperitoneal ceftazidime (1 g/day), cefazolin (1 g/day),
and a single dose of amikacin (1 g). Subsequently, only in-
traperitoneal ceftazidime (1 g/day) was maintained accor-
ding to the antibiogram.

The clinical course showed regression of abdominal pain
and vomiting after two days and clearing of the dialysate
fluid after five days of antibiotic therapy.

Since this was the third episode of peritonitis caused by
the same pathogen, and based on the medical literature, the
PD catheter was removed, and a new catheter was simulta-
neously placed on the contralateral side.

Cytobacteriological and parasitological examinations
of the external and internal Dacron cuffs, as well as the
catheter tip, did not reveal any microorganisms. Histopa-
thological examination of the peritoneum showed no ab-
normalities.

Four days after catheter placement, APD was gradually
resumed with low initial fill volumes.

The patient has not experienced any further peritonitis
episodes to date, with a follow-up of one year.

Case report 3

This case concerns a 74-year-old retired nurse with
end-stage chronic kidney disease secondary to diabetic ne-
phropathy. He has been undergoing APD since 2021 and has
a Charlson score of 8. He is autonomous and in good general
condition.
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He maintains a urine output between 1.5 and 2 liters,
with a residual renal function of 8 mL/min and good dialysis
adequacy (optimal Kt/V and CHC).

Six months after PD catheter placement, he experienced
his first episode of peritonitis caused by coagulase-negative
Staphylococcus, which was treated with intraperitoneal ce-
fazolin (1 g/day) and a single dose of gentamicin (7 mg/kg),
leading to rapid improvement.

Seven months later, he developed a second episode of
peritonitis caused by coagulase-negative Staphylococcus and
FE.coli, treated with intraperitoneal ceftazidime, ciprofloxa-
cin, and a single dose of gentamicin (7 mg/kg).

A year later, he presented with a third episode of peri-
tonitis due to Enterobacter cloacae, treated with ceftriaxone
(1 g/day) for 21 days, followed by a fourth recurrent perito-
nitis caused by coagulase-negative Staphylococcus, managed
with intraperitoneal cefazolin (1 g/day) for 15 days.

Two months later, he developed a fifth episode of peri-
tonitis due to Staphylococcus epidermidis and methicillin-
resistant coagulase-negative Staphylococcus, treated with
cefazolin (1 g/day) and ciprofloxacin (500 mg/day) for two
weeks.

Six days after discontinuing antibiotic therapy, he re-
ported mild abdominal pain and dizziness, without fe-
ver. Laboratory findings showed an hyperleukocytosis
(10,100/mm?®), and a CRP at 27 mg/L.

Cytocultures confirmed a sixth peritonitis episode
caused by Staphylococcus haemolyticus, for which he was
treated with intraperitoneal vancomycin. However, the
clinical course worsened, with cloudy dialysis fluid appea-
ring after 11 days of antibiotic therapy. Cytobacteriological
and parasitological analyses revealed a superinfection of the
dialysate fluid with Candida parapsilosis and Staphylococcus
haemolyticus. The patient was subsequently started on flu-
conazole and ceftazidime. To prevent further recurrences
and potentially fatal complications, the PD catheter was re-
moved, and the patient was referred to hemodialysis.

Discussion

Peritonitis is a major cause of treatment failure in pa-
tients undergoing PD. It is secondary to an infection caused
by gram-positive or gram-negative bacteria. It can be mono-
microbial or polymicrobial (particularly in the case of E.coli
infection) [5, 6].

These episodes of peritonitis are more severe because
they cause significant harmful changes to the peritoneal
membrane, which negatively impacts the survival of PD and
increases mortality [7].

Staphylococcus (both coagulase-negative and aureus) is
a gram-positive cocci and is the most frequent cause of re-
lapsing and/or repeat peritonitis related to PD, often exa-
cerbated by poor hygiene [1].

Methicillin resistance is common, but the treatment out-
come remains favorable when cefazolin is used as the first-
line antibiotic, with clinical improvement and rapid clearing
of the dialysate fluid in the first days of treatment [8, 9].

E.coli is a gram-negative bacillus known to be part of
the commensal intestinal flora but can also cause intestinal
and extraintestinal diseases. It is responsible for a significant

proportion of monomicrobial enterobacterial PD-peritoni-
tis patients [5].

Outside the intestinal tract, where it is not virulent,
FE.coli can cause urinary tract infections, pneumonia, bac-
teremia, catheter-related infections, and peritonitis [10].
Several studies have reported variable virulence factors for
this pathogen: the individual characteristics of the affected
patient (age, race, nutritional status, comorbidities) and the
virulence factors of the specific strain involved can deter-
mine the outcome of peritonitis [11, 12].

Unlike other gram-negative organisms that have a poor
prognosis (such as Pseudomonas or Klebsiella), the out-
comes of peritonitis in PD patients caused by E.coli vary,
ranging from relatively favorable results to higher incidences
of treatment failure and catheter removal [6, 13], as shown
in our first case study.

In contrast to the previous common pathogen, SM is
a rare, opportunistic, gram-negative bacterium that is also
part of the Enterobacteriaceae family. It is commonly found
in the urinary, gastrointestinal, and respiratory tracts. The
main risk factors for SM bacteremia include hospitaliza-
tion, insertion of intravenous catheters, PD catheters, uri-
nary catheters, and respiratory tract instrumentation. It is
associated with urinary and respiratory infections, sepsis,
endocarditis, osteomyelitis, ocular infections, and menin-
gitis [14—17]. This bacterium is difficult to treat due to its
intrinsic resistance to certain antimicrobials and is associ-
ated with poorer outcomes compared to other gram-nega-
tive bacteria. A key feature of SM is its ability to produce
beta-lactamase, which confers resistance to broad-spectrum
antibiotics. It is generally resistant to ampicillin, tetracy-
cline, cefazolin, cephalothin, and cefuroxime [18, 19]. It
is sensitive in vitro to the third-generation cephalosporins,
but monotherapy exposes the risk of selection of resistant
mutants and its combination with an aminoglycoside could
also lead to therapeutic failure through mutant selection.
Combination with fluoroquinolones is then recommended
as a means of avoiding the selection of mutants resistant to
third-generation cephalosporins, and the risk of selection is
absent or greatly reduced with fourth-generation cephalo-
sporins (cefepime, cefpirome) which are not hydrolyzed by
cephalosporinases, whatever their level of production. Ano-
ther alternative could be meropenem [20].

These three observations highlight the difficulty in ma-
naging peritonitis that reoccurs despite appropriate antibi-
otic treatment, likely due to the formation of a biofilm. We
suggest that catheter removal should be considered in repeat
and relapse PD-peritonitis cases, which will help control the
infection and prevent septicemia, while permanent transfer
to hemodialysis must be discussed on a case-by-case basis.

Conclusions

PD-peritonitis is the most frequent infectious complica-
tion, and antibiotics alone may not be sufficient to prevent
recurrences and relapses. The removal or replacement of the
PD catheter helps control the infection, prevent infectious
complications and the loss of the PD technique.

Primary prevention (particularly retraining of patients
and medical and nursing staff) and secondary prevention, as
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well as the search for a local cause, are necessary to preserve
the quality of the peritoneal membrane and prolong the sur-
vival of the PD technique [21].
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Pe3yAbTATU AIKYBAHHS NALIEHTIB i3 NOBTOPHUM MEPUTOHITOM NPU NEPUTOHEAABHOMY AiCAI3i:
3BIT NPO 3 BUNOAKMN

Pesiome. IleputoHit € ofHiM i3 HaGLILII MOIIMPEHNX Ta Cep-
O3HMX yCKJIaHEHb NiepuToHeanbHoro aianisy (I11), 1o 3HayHO
BIUIMBAE HA BIDKUBAHHS TIEPUTOHEATbHOI MEMOpaHU Ta, BiAMOBI/I-
HO, 3araJIbHUi ycIix aianizy. [IoBTopHUI1 NEPUTOHIT, BUBHAYEHU I
SIK BUHUKHEHHSI {HIIOTO eri30/1y MEepUTOHITY 4Yepe3 Oiiblle Hix
YOTUPHU TYKHI MIC/IS 3aBEpILICHHS JIIKyBaHHSI ITOIIEPEIHBOTO eITi-
301y, YacTO MOTpedye BUIaIeHHs KaTeTepa. HaiGinbin mommpe-
HUMU NAaTOreHaMM € ILKipHi 6akTepii, IK-0T Staphylococcus aureus
Ta KoaryJja3oHeraTuBHi ctailokoku, xoua iHii 6akTepii, Harpu-
xnan Escherichia coli (E.coli) Ta Serratia marcescens (SM), Takox
CTaHOBJISTh 3HAYHY 3arp03y, 0COOJIMBO MPU PELIUINUBAX i TOTAHOMY
nporHo3i. [ToBinoMseHo nMpo Tpu BUMAIKW MOBTOPHOTO MEPUTO-
HIiTy, CIIPUYMHEHOTO Pi3HUMM TIaTOTeHaMM, 10 B KiHIIEBOMY TTilI-
CcyMKYy npu3Besio 1o BunaneHHs [1/]-karetepa. [lepmuit Bumamok
cTaBcsl B 45-pivyHOI XKiHKU 3 MOBTOpHMMU iH(peKkuiamu E.coli Ta
SM, y sxiii, He3BaXXaloun Ha aHTUOIOTMKOTEpAITilo, MEPUTOHIT

peLMINBYBaB, IO TMPU3BEJIO MO0 BUIAJICHHS Katerepa. [pyrumii
BUITIAZOK CTOCYBaBCsI 17-pivyHOI MALliEHTKA 3 TTOBTOPHOIO iH(eK-
uieto SM; niKyBaHHS BKJIIOUAJIO BUAAJIEHHS KaTeTepa Ta yCIillHYy
iioro 3amiHy. OcTaHHiil BUMaAOK onucye 74-piyHOro 4osioBiKa 3
YUCJICHHUMM eIMi30[aMu TIEPUTOHITY, CIPUIUHEHUMH Pi3SHUMU
BUnamu Staphylococcus, 1110 IPU3BENO 10 TSXKKUX YCKIaTHEHb, 30-
KpeMa KaHAUI03HOi cyrnepiHdekllii, i moTpedyBao siK BUAAICHHS
KaTeTepa, Tak i nepexoay Ha remonianis. Lli Bunmagku minkpecio-
I0Th TPYTHOILi B JIiKyBaHHi MOBTOPHOTO MEPUTOHITY 1 BaXJTUBICTb
CBOEYACHOTO BUAAJICHHS KaTeTepa JJIsl 3aMo0iraHHs MOogabIIuM
YCKJIAIHEHHSM 1 MOJIMIIEHHs pe3yJabTatiB Uil naiieHTiB. Kpim
TOrO, BOHM aKIEHTYIOTb HEOOXiIHICTh KOMIUIEKCHOTO MOHITO-
PUHTY Ta HaJIEXXHOI aHTUOAKTepiaIbHOI Tepartii Ui 3armo0iraHHs
peLuarBaM MEPUTOHITY B MALli€EHTIB, sIKi TpoxoasTh [1/1.
Ki11090Bi c/10Ba: nosTopHMil IEPUTOHIT; TEPUTOHEANbHUIA Jlia-
J1i3; BUAJIEHHs KaTeTepa; reMoiai3
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