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LLlaHOBHI KOAeru!

I3 civHa 2025 poKy po3mnoyaBcs HOBMI eTan PO3BUTKY HALLOMO XypHany. 3aBOfky HaLUii ChinbHin npa-
Li — aBTopiB, YMTayiB i pegakuUinHoT koMaHan — MU ycnilHo Buaanu 50 Homepis, a 51-11 cTaB nepLunMm, LLO
iHOEKCYeTbCS B MDKHApOAHin 6a3i gaHmnx Scopus.

Ha uboMy Lnsaxy My BiMOBISIEMOCS Bifl 3aNeXHOCTi Bif peknamogasLiB Ta 06MpaeMo HOBUIM dopmar:
CTaTTi CTalTb NNAaTHUMW, a iCTOPIA XypHasy — TBOPIHHAM Hac camux.

Mputya npo BoiHa i rpo3y

Ha cBiTaHKy 4acis, Konv ropv 6ynv MONOALLNMU, a PiHKU MOBHOBOOHUMMU, XMB BOiH, 4Me iM’'a cTano cum-
BOSIOM MygpocTi. OgHOro AHA A0 MOro 3emMesnb Habnuaunacs patb, KepoBaHa rHiBOM i 6e3po3cygHicTio. Ane
BoiH He nocniwas Bignosigaty cunoto Ha cuny. BiH nam’sTas crnosa Benukoro crpatera: «[lepemarae Tou,
XTO BMi€ NMEpeTBOPUTH Hac Ha Coto3HuKa. llocrnix — ue [osisl crnabkux».

Boporu pos6usanu ckeni, BUTONTyBanu nons, sumarany 6utesn. Ane myapuin BoiH 36epiras cnokin, crno-
cTepiraro4un 3 BUCOTU, MOB ropa, L0 He CXUNSETLCH nepen BiTpoM. BiH 3HaB, WO cripasxHe MucTeyTso re-
pemMoru rnosisirae B yMIHHI ToUMaTy po3yM XOJI04HUM HaBIiTb cepen nonym'si. [HiB 3acninsitoe, a TepriHHSA Big-
KpuBae LUJTSIX.

Yac MuHaB, BOpOrn BUCHaXyBanu cebe MapHMMK aTakamu, BTpadyanum cunu Ta piwydicte. A BoiH 3oce-
pen>XyBaBCs Ha YKPinneHHi CBOiX No3uLin. «Besimka 6utBa BUrpaeTbcs 4o il no4atky. Tovi, XTo Mae BUTPUM-
Ky, Boriofie [ose0».

Konu HactaB MOMeHT, BoiH B35iB He Me4a, a dhaken. Cyxi TpaBu Ha Cxmnax cnanaxHynm BOrHeM, LLO OXO-
nuBe Tabip Bopora. bes 6010, 6e3 BTpaT BiH 3000YB Nepemory, [403BOSIMBLLN MPUPOLi CTATU CBOIM COIO3HUKOM.

YpOoKu 3 NpuTHi:

— cuna nonsrae B yMiHHi PO3PI3HATU pyX | MapHy CyeTy;

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

— THIB BUCHAXYE, a TEPNiHHA — CTBOPIOE LLISAX.

7k nucas CyHb Lsn: «Criokivt — ye LynT, SKnvi HEMOXJIINBO rpoouTun. YekaHHs — ue He 6e34isi/IbHICTb, a
rigrotoska 4o Tpiymgy».

Mygpwvii nonkoBofeLb rnepemarae, LO3BOSIAIYM CBITY CTaTh 36POEt0, a OUTBA BEOETLCH He Ha MonsXx, a B
ymax.

CnoraH Haworo 51-ro Homepy: «MyapicTb i TepriHHSA 3aBXau rnepemararTb».

3 noBaroro, BaLl roJIoBHUN pefakTop,
npoep. [. IeaHos W

oo
O
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VIIK 616.019.-616-08-031.81 DOI: https://doi.org/10.22141/2307-1257.14.1.2025.502
IBaHOB A.A.", FToxeHko A.l.2, IBaHoBa MLA.3

M. Knis, YkpaiHa

2YKpQiHChKA HQYKOBO-AOCAIAHU IHCTUTYT MeAMLHW ToaHcriopTy MOQ3 YikpaiHn, m. Oaeca, YkpaiHa

SEuropean Institute of Oncology IRCCS, Milan, Italy

XPOHIYHO XBOPOO6A HUPOK NOYNHAETHCS
I3 rOCTPOro ypa>XeHHSA HUPOK

Pestome. Y po6oTi pO3rAsiHyTE MATAHHST PO3BUTKY XPOHIYHOI XBOP OB HUPOK (XXH). MOCTYAOETLCS, LLO rO-
CTPE YpaXKeHHS HUpPOoK ('YH) moxke 6yt Aebrotom ¢popmyBaHHS XXH. B ocHosi naTtoreHesy nepexoay 'YH
y FOCTPY XBOPOOY HUPOK AEXNTb OOMEXKEHHS peabCopOLii HOTPIKO B KAHAALLSIX, CTUMYASILSI BHYTRILLHbO-
HUPKOBOI PEHIH-QHINOTEH3MHOBOI CUCTEMU | OBMEIKEHHST KIPOBOTOKY B HEPPOHI, ABTOPAMM BUCAOBAKOETHCS
AYMKQ, O MPAKTUYHMM QCMEKTOM LibOro MEXQHI3MY € KOPEKLis rinoHATRIEMI, LLIO MPU3BOANTL AO BIAHOB-
AEHHST HOPMQABHOIO KPOBOMOCTQYAHHSI HEGPOHQA. TAKUM YHMHOM, SITPOreHHE OOMEXKEHHSI HATPIKO XAOPUAY B
pauioHi nauieHTiB 3 'YH moxke 6y XubHMM. ABTOPM HQBOASITL NATOreHEeTUYHI eTar po3suTky XXH Bia, rinokcii
AO iLwemii i opMyBAHHST CKAepPO3y. POBUTLCST QKLEHT, LLO ICHYE 3 KaTteropii HegpoHiB. eplua — 3 HOP-
MQABLHOIO QYHKLIEID, APYra — 3 OOMEXEHOIO | TPETs — CKAePO30BAHI. BIAHOBAEHHSI KDOBOTOKY CYMpPOBO-
AXKYETLCSI 3POCTAHHSIM LLUBUAKOCTI KAYOOYKOBOI QiAbTPALIT, LLIO XQPAKTEPU3YE YHKLIOHAABHWN HUPKOBUL
pe3eps. Moro 3HQYeHHS BU3HQYQKOTb MOXAMBICTL HAPOK AQBATY BIATYK HQ HEraTVBHI paKTOPU TQ PEAAI30-
BYBQTU €EKTUBHICTb TEL QNI MEOBUHHOIO 30XBOPOBAHHST HUPOK. Y CTATTI MOAQHI OCTAHHI pekomeHAaLi ISN
LLJOAO 3QCTOCYBQHHST QHTQrOHICTIB MIHEPQAOKOPTUKOIAHMX PeLerntopiB CTEPOIAHOI | HECTEPOIAHOI CTRYKTY-
pu. HaBeaAeHa TAKOXK PO3POBAEHQ QBTOPAMU CXEMQ BU3HQHYEHHSI €PEKTUBHOCTI TePArii 3AAEXXHO Bis, yHK-
LIIOHOABHOIO HUPKOBOIO PE3ePBY HA TAI LUBUAKOCTI KAYOOYKOBOI inbToQLT, PIBHST QAbOYMIHYPII TQ HQSIBHOI
rinepreHair,

KAIOYOBI CAOBQ: rocTpe ypaskeHHSs HUPOK, XPOHIHHA XBOPO6Q HMPOK; rMNOHATRIEMIS; OYHKLIOHQAbHWL
HUPKOBU PE3EPB, KOPEKLLiSI HATRIEMII; MATOreHe3 rinoHATpIiEMIl

XpoHiuHa xBopoba HUpoK (XXH) € ogHiero 3 mpoBi-
HUX Mpo0JieM cydyacHOi Hedposiorii, 1110 3HAYHO BIUIMBAE
Ha SIKICTb XXUTTS TALi€HTIB Ta MiABUIIYE PU3UK CEPLIEBO-
CyIMHHUX ycKiamHeHb [1]. Llimkom 3po3ymino, mo XXH
He 3’SIBJISIETHCS i3 HiUOro, MOBUHEH BilOYBaTUCh MEBHUIA
npoliec, siKuii it nepeaye. I3 1boro MpuBoay 3BEPTAEMO
yBary Ha Te, IO yce OiIbIlle JaHUX CBiT4aTh PO POJIb TO-
crporo ypaxeHHs: HupokK (I'YH) sk BaxximuBoro mpeankro-
pa po3BuTKy XXH.

Toctpe ypaxkeHHSI HUPOK BU3HAYAETHCS SIK PanTOBE MO-
py1IeHHs QYHKIIT HUPOK, sIKe MOXe OyTH iMyHO3aMmaJlbHUM
npolecoM abo CIpUYMHEHE IIIOKOM, 3HEBOAHEHHSIM, iH-
dexiisiMu i BIITMBOM TOKCUYHUX peuoBuH. Lle cTaH, skuit
4acTo € 0OOPOTHUM 3a YMOBU CBOEUYACHOTO JIiIKYBaHHS, a
iHKOJIM HETaTMBHUIA BIUIMB HA HUPKMW B3araji IMpoIycKa-

€ThCS JTiKapeM. Y TaKoMy pasi KJIiHIIMCTU BiAMidaloTh OJIi-
roCUMNOTOMHUIA po3BUTOK XXH, 1110 HEPiIKO 0O0YMOBIIEHO
TFeHEeTUYHUMM (haKTopaMU 3aXBOproBaHHS. OmHaK SKIIO
I'VH He nikyBatu a60 pakTopu pu3MKy 3aTUIIAIOTHCS T0-
CTIHHUMU, 116 MOXE CTaTu TPUTepOM sl po3BUTKY XXH.
Bzaemozanexnicts 'YH ta XXH HaBeneHa B taou. 1 [2].

MerTolo 11i€i po6oTH € aHaji3 MaTodi3ioTOTiYHNX Me-
xaHi3MiB, mo noB’sa3yoTh ['YH i3 XXH, a Takox ominka
cTparteriii mpodiTaKTUKM Ta JiKyBaHHSI.

310pOB’sl HUPOK € OCHOBOIO IS IIATPUMKHU OajlaHCy
B opratHiaMi. BoHu BimirpaloTh KJIOUOBY pOJIb Y PeryJsiiii
00MiHY PEYOBMH, BUBEIEHHI TOKCHUHIB i IMiATPUMII BOMI-
HO-COJIbOBOTO OajnaHcy. [1poTe ixHi yHKILiT MOXYTb OyTU
3HAYHO MOPYIIEHI BHACTIIOK Pi3HUX MPUYMH, 1110 iHKOJIU
MMOYMHAETHCS 3 TOCTPOTO YpaxkeHHSI HUPOK.

© «Hupkm» / «Kidneys» (Pocki), 2025
© Bupaseub 3acnascokmit 0.10. / Publisher Zaslavsky 0.Yu., 2025
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Morasia Ha npo6aemy / Looking at the Problem

Ilepexin Bix rocTporo ypaxkKeHHsI 10 XpOHiYHOI MaTOJI0-
rii MoB’s13aHM1 i3 HEOOOPOTHUMU 3MiHAMU B TKAHUHAX HU -
POK. 3amnalbHi npolecH, ilmemMiyHi ypaxkeHHs1, pidpos abo
iHIIIi CTPYKTYPHI IMOKOJI>KEHHST MOXKYTb CITPUSITU TTOCTYIIO-
Biit BTpaTi yHKIIii oprany. Yacom I11i 3MiHU 3aIMIIAIOTHCS
«IIPUXOBAHUMU» O TOTO MOMEHTY, kKo cumntomu XXH
CTalTh IOMITHUMM, a JTIKyBaHHS BXe YCKJIaJHEHE.

ITarodisioaoriuni mexanismu nepexony I'YH y XXH:

1. Tmemist HUPKOBOI TKAHUHU. [1OIIKOKEHHS CYAMH-
Horo pycia micisa ['YH cripuunHsie HemocTaTHE mocTadaH-
HSI KMCHIO 10 He(pPOHIB, 1110 CTUMYJIIOE PO3BUTOK TillOK-
CUYHUX YPAKEHb.

2. Ilopymennsi pereHepanii HedpoHiB. HemoBHoliHHA
perapailist MOIKOKEHUX He(POHIB CIpusie BTpaTi (yHKILi-
OHAJIbHUX OMHULIb i KOMITEHCATOPHIl rinmepdiabsrparlii B 30e-
pexkeHrX HedpoHax, 1110 3PEILTOI0 BeIE 0 iX BACHAXKEHHSI.

3. 3ananenns ta ¢iopos. Iicis enizony I'VH aktusy-
€ThCS 3anajibHa BiIMOBi/Ib, 1110 MOXE MTPU3BOIUTHU 10 MPO-
rpecytodoro ¢ioposy, 3MiHU MiKPOLMPKYJISLi Ta CTPyK-
TypHOI ITIepe0ya0By He(POHIB.

[obpe Bimomo, 110 IO OCHOBHMX HUPKOBUX (DYHKIIii
HajexaTb (inbrpaliiiHa, eKCKpeTOpHa, OCMO- i BOJIIOMO-
peryiioBajibHa i eHInokpuHHa. [1poTte, sSIK nMpaBuio, OCHO-
BHUM KPUTEPIiEM OLIHKMU (YHKIII HUPOK € KIyOOYKOBa
dinbrpauis, sika 3aJeXWUTh Bil HUPKOBOTO KPOBOOOITrY,
MPOHUKHOCTI 0a3aJbHUX MeMOpaH Ta KiIbKOCTi Hedpo-
HiB. Hami gocigkeHHs IToKa3aiu, 110 B HOPMi BeJIMYMHA
pIlIIK® npu nesskux cTaHax MOXe 3pOCTaTh Maiike BIBi-
qi [3, 4]. Lle m0o3BoNMMIO AiATA BUCHOBKY, IO 3POCTAaHHS
IIBUAKOCTI KJTyOOUKOBOI (hinbTpaliii 00yMoOBIeHO 30i1b-
LIEHHSIM KiJTbKOCTi (DYHKIIIOHYIOUMX HE(PPOHIB 3a paxyHOK
«cIusTanx» HedpoHis. Lleit heHOMeH Ha3MBaETHCA (PYyHK-
LiOHAJIBHUM HUPKOBUM pe3epBoM [5].

MMinBuienns plIIK® moxe crioctepiraTuch i pu mna-
TOJIOTil HUPOK, 110 CBITYMUTH IIPO TE, 110 KiJbKiCTh HasB-
HUX Y HUpKax He(pOHiB HEOAHOPIAHA i B YACTMHI 3 HUX
IIBUIKICTh KJIYOOUKOBOI (DiibTpallii 30epiraeTbes, a B yac-
TUHI — 3HMXXeHa a00 Maiike MOBHICTIO BiAcyTHs. Ha min-
CTaBi bOro 3p00JEHO BMCHOBOK IPO T€, IO ITOMYJISIIisI

He(dPOHiIB y HUpKaX MOXe OYTU TPbOX TUIiB: MOLIKOMXKEH],
aje pyHKIiOHYI0Ui HepOHHU, HETIOIIKOIKEeHI HeppoHU i
3arn6:1i Hedpponu [3]. Tak, oguH cKIepo3oBaHU He(pOoH
Ha 8—10 iHKMX HePOHIB € Maitke y BCiX TaKMX IMAaIliEHTIB
[6]. OTxe, B mepIIMX ABOX TUITaX HE(MPOHIB, SIKi MOXYTh
OyTH B HUpKax MPU MATOJIOTii, Y YACTUHI KITYOOUKiB (hib-
Tpallisi 3HUXKEHa, i MPpU TUX UM iHIIUX BILUTUBAX BOHA MOXE
MiABUIILYBAaTHUCh. TAKUM YMHOM, ¥ XBOPUX iCHYE HUPKOBUIA
pe3epB, SIKWil OOYMOBJEHUI TUM, IO B YACTUHI HasIBHUX
HedpoHiB GinbTpalisi 000pOTHO 3MeHIIeHa. Baxiuso,
1110 MPU MEBHUX BIUIMBAX, 30KpeMa JIiKyBaJIbHUX, MOXHa
30iIBIIUTU KJIyOOUKOBY (ibTpallilo, a OTXe, 3MEHIIUTU
CTyniHb azoTeMii. Take 306iableHHs (inbTpallil HacIpaBai
CBiIYMTb MPO 3POCTaHHS (PYHKIIIT MOIIKOMKEHUX HeDpo-
HiB. 3 iHIIIOrO OOKY, 11i JaHi BKa3ylOTh Ha Te, 110 B HUPKAX
MPU MATOJIOTIi 3aBXIMU 3HAXOAUTHCS YacTMHA He(MpPOHIB,
SIKi YaCTKOBO He (DYHKIIIOHYIOTb, a 1I€ BKa3ye Ha Te, 110
TPU BiANOBIAHUX aJIeKBATHUX JIIKyBAJIbHUX 3aX0AaX MOX-
JIMBO BiTHOBUTH MOIIKOIXKEeHI He()pOHU 10 HOPMMU.

SKIIo po3raHyTH, 3 OISOy Ha HaBeIeHi JaHi, 11aTo-
rede3 'VH, To MoxHa miiiTi BUCHOBKY, IO 3MEHIIEHHS
LIBUAKOCTI (ijbTpallii, K IMpaBuUio, 0OYMOBIIEHE HE TUM,
110 CTaJoCs 3MEHIIEeHHSI KiJIbKOCTi caMuX HedpoHiB, a
TUM, IO 3HUXYETHCS (iAbTpallis Y MOIIKOMKEHUX He-
¢ poHax, gKi 111e 31aTHi 10 BinHOBAeHHS. [1inTBepIKeHHIM
1IbOTO € ToOpe BimoMi naHi mpo te, 1o npu ['YH, K npaBu-
JIO, BIAEThCS BiTHOBUTHU KiIyOOouKoBY inbrpaitito. Hamu
moKa3aHo [3], o 3MeHIIEHHs IIBUAKOCTI KIyOOYKOBOI
dinbTpallii B MOMIKOMKEHNX He(dpOHAX y MEepIly Yepry
00yMOBJIeHE OOMEXEeHHSIM peabcopOllii HATPitO 3 HACTYTI-
HOIO aBTOPETYJISITOPHOIO PEaKIli€l0 HUPKOBOI peHiH-aHTio-
TEH3UHOBOI CUCTEMU, CIIPSIMOBAHOIO Ha 3MEHIIIEHHS HUAP-
KOBOTO KpOBOTOKY. [IpakKTUUHUM pIillIEHHSIM 1110A0 LIOTO
IPOIIECY € KOHTPOJIb HATPil0 CMPOBATKM KPOBi y MalliEeHTa
mig yac I'YH. V¥ pasi rinonatpiemii BinHoBieHHs plLITK®
Oyde cIocTepiraTUCh OUMbIN IIBUAKUMM TeMIaMM IIpU
BBEJCHHI HATpilo 10AaTKOBO, TOOTO MPU KOPEKIlii rirmoHa-
TpieMii, a HEe TTPU MOJATBIIOMY OOMEXEHHI HaTpilo, 110 €
MOBCSIKICHHOIO MPAKTUKOIO.

Tabnuuys 1. BuaHavyeHHss 'YH, FTXH ta XXH

XBopo6a HMpPOK
r'YH rXH XXH BiACy THS
TpuBanictb <7 pi6 < 3 micsaui > 3 Micsui He mae 3HayeHHs
3pocTaHHs KpeaTuHiHy KpoBi
> 26 MKMONb/N NpoTArom 48 AHomanii dyHkuii Ta/
DyHKUjo- 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 53/1 73 M2 xB/1,73 M?, ane
KpuTepii HbOIrO BiJOMOrO 3HAYEHHS, 3[0pOB’A 1 TpuBanic- ’ < 90 mn/xe/1,73 m?
abo KinbkicTb cedi < 0,5 ma/kr/ | Tio < 3 micsaui [2]
rog NpoTArom > 6 roguH
Ta/abo A6o A6o A6o Ta
. . HasBHicTb MapkepiB
. HassHicTi mMapkepis HMPKOBOrO ypgxerimﬂ . . .
CprKTXpHI YiTKO He BU3HAYEHI HMPKOBOTO yPaXeHHs (HaVaCTiWe arb- BigcyTHicTb MapkepiB
KpuTepii (HarvacTiwe ce4oBui GyMiHypist 260 pari HMPKOBOI O YPaXKeHHs
CYHOPOM) v30)

Mpumitkn: 'YH — roctpe ypaxeHHss HUpoK, T’XH — roctpa xBopo6a Hupok, XXH — xpoHiyHa xBopoba HUPOK,
PLUK® — po3paxyHKoBa LWBUAKICTb Ki1y604KoBOI ¢hinbTpadii, Y3/ — ynbTpa3BykoBe [OCIAXEHHS.
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TakyM 4YMHOM, <«BiIKJIIOYMBILIW» MEXaHi3MU aBTOpe-
ryJsuii oOMiHY HaTpilo LIJISXOM MPUMYCOBOTO BBEIEHHS
HaTpito xjaopuay npu ['YH no mocsirHeHHsT HOpMOHATpie-
Mii, MOXXHA 3HSITH Y4 3MEHIIUTH CI1a3M JPYroi KariJspHoi
cucteMu HedpoHa, IO, IO pedi, MOXHA 3pOOUTH TaKOXK
MPU3HAYEHHSIM iHTiOITOPiB PeHiH-aHTIOTEH3MHOBOI CHUC-
temu (iPAC) i3 mo3aHUPKOBUM IILIIXOM BUBEIEHHS (Ha-
MPUKJIAM, TeaMicapTaHy), i 1ie Tpu3sBeae 10 30UTbIIEHHS
KpOBOMNOCTaYaHHS i, BIAIIOBIAHO, 10 BiTHOBICHHS KIyOOU-
KOBOI (piibrparii. 3 iHII0r0 0OKY, 11¢ JO3BOJIUTH BiTHOBHU-
T OLUIBIILY YaCTUHY MOIIKOMXKEHUX He(POHIB 32 paxyHOK
3MEHILIEHHS /JIIKBigaLii illIeMiuYHOTO TOLIKOKEHHSI Ka-
HaJblliB He(hpoHa.

OTXe, TOJOBHOIO YMOBOIO «BiIKJTIOUEHHS» MeXaHi3My
aBTOPETYJSITOPHOTO 3HUXXEHHSI HUPKOBOTO KPOBOTOKY €
¢iziosoriyHo amekBaTHUII CTaH OOMiHY HaTpilO, TPO 11O
HUpKa OTPUMYE CUTHaJ 3a IIOMOMOIOI TMepeacepaHOro
HaTpiilypeTuuHoro hakTopa Ta 3HWXKEHHS KiJIbKOCTI ajib-
JoctepoHy. HeoOximHO mimkpecamTu, 110 came CTaH 00-
MiHY HATpilo Ta BOJIOMOPETYJISIi1 € OCHOBHUM HAIPSIMOM
nominmeHHs @ynkuii Hupok npu ['YH. [1pu 36inbmenHi
HUPKOBOTO KPOBOTOKY 3POCTa€ IIBUIAKICTb KIyOOUYKOBOI
GinbTpalii, 3MEHIITYEThCSI KpeaTUHiH (ajie He 3aBXIu ce-
YOBMHA) I MapajieJibHO 3 LIMM 30iIbIIEHN KPOBOTIK 10-
3BOJIsSIE 3a0€3MEUNTH BiTHOBJIEHHS MOIIKOMKEHUX CTPYK-
TYp HUPOK LIUISIXOM BiTHOBJIEHHST KPOBOTIOCTAYaHHSI.

IMinTpMaHHSI HOpMaJIbHOTO OajlaHCy HATpilO B opra-
Hi3zMmi ipu ['YH € ocHOBHOIO YMOBOIO BilHOBJIEHHSI (hyHK-
il Ta 3HMKEHHS CTYIIeHsT HUPKOBOI HeIOCTaTHOCTI |3, 5].
Lleit MexaHi3M BimoOpazka€e Teplii ABa eJIEMEHTH I1aTore-
Hesy, 1110 HaBeleHi Huxkue. TpeTiii eleMeHT — 3amajieHHs
i Gi0bpo3 — 3armyckae iHill MeXaHi3MU, 1110 OOYMOBIIIOIOTh
nepexiz i3 roctpoi xBopoou HUpoK y XXH. OcHOBHUM Me-
XaHi3MoM € Tinepnepdy3sisa y Airounx HepoHax.

T'inepnepdy3is mpu3BoAUTH A0 30iIbLIEHHS HaBaHTa-
JKeHHSI Ha MexaHi3MM peaOdcopOllii HATpilo y AUCTATbHUX
KaHaJbLSIX. K0 Mpu 1IbOMY peadcopOllis B LIl JiasSHLI
HedpoHa He 3abe3neuye MOBEpHEHHS HATPil0 B OpraHi3mi
B HEOOXiITHII KiJTbKOCTi, TO BUHUKAE MOXJIMBICTbH BUHUK-

BTOPUHHE aBTOPETYJISITOPHE 3HMXEHHS KPOBOTOKY. Ilo
CyTi, 3HOBY PO3BUBAETHCS illIEMiss HUPOK, sIKa i € OCHO-
BHUM MEXaHi3MOM IIPOTPEeCyBaHHS XPOHIYHOI XBOPOOU
HUPOK Y HEOOOPOTHY HUPKOBY HelloCcTaTHiCTh. OCHOBHUM
HaIpsIMOM TIATOTEHETUYHOI Teparlii € 3MEHIICHHS CTyIIe-
Hsl peabcopOlii HaTpil0 B MTUCTAJbHUX KaHAJbIISIX depe3
M’siKe OJIOKyBaHHsI peaOcopOIIil 3a paxyHOK HOpMali3arii
HaTpieBOTO OajlaHCy B OpraHi3mi 1uIsixom (y 11e BaXKO I10-
BipuTH!) 30LIBIIEHHS, 2 HE OOMEXXEHHSI XapuOBOTr0 HATPilO.
I1pu upomy rinepdinsrpaliist 103BOJINUTH BUIAISITH ypeMid-
Hi IIUTaKW 3 OpraHi3My, He BUHMKATHMe IlepeHanpyKeH-
HSl TPAHCIIOPTHUX MEXaHi3MiB IUCTAJIbHUX KaHaJIbIIB i,
SIK HACJiIOK LIbOro, He BilOYyBaTUMEThCSI aKTUBAllisl BHY-
TPILTHPOHUPKOBOI PeHIiH-aHTIOTEeH3MHOBOI CUCTEMU. A 11e
3MEHILIUTD CTYITiHb BTOPMHHOI illleMil HUPOK Ta JOMaTKO-
BOTO MOILIKOJXKEHHSI /1il04urX HEDPOHiB.

I nyXe BaXJMBUM CTa€ KJIiHiYHE MPOTUPIYYS: SKIIIO
30LIBLINTYA HATPill Y XapuoBOMY pallioHi, TO MOXe MiIBU-
11IyBaTUCh apTepiaJibHUII TUCK Yepe3 aKTUBAIlil0 30BHIllI-
HBOTO HEHUPKOBOTO KOHTypa pPEeHiH-aHTiOTEeH3WMHOBOI
cucteMu. ToMy KiacHyHa peKOMeHHAllisl — OOMEXUTU
HaTpil NmalieHTy. Aje icTMHA Taka: TUCK Oyae MiaBUIIyBa-
TUCH JIMIIE TIPY CUIbYYTIMBIl TinepTeH3ii, a TaAKUX Halli€H-
TiB GM3bKO 25 %. Pemira maiieHTiB OTPeOYyIOTh KOPEK-
1ii HaTpil0 10 HOPMOHATPIEMIi 32 JOITOMOTOIO0 XapuyOBOro
pallioHy.

Sk ue 3pobutn Ha npakTuii? Jlyxke BaXXKO KOHTpPO-
JIFOBaTU HATPill KPOBi MPOTSTOM 100W B OHJIAMH-PEXUMI,
MOKM TaKi CUCTeMU AOCTYIIHI JIUILIE JIJISI KOHTPOJIIO TJliKe-
wmii. Tomy BrituBatn Ha Hartpiemito ipu ['YH moxumiBo B
YMOBax Bi/UliJIEHHSI IHTEHCUBHOI Tepariii, a B TMepioj Bif
I'’XH no XXH i pani — 3a 10MoMoroto aHTaroHicTiB MiHe-
PAJIOKOPTUKOITHIX PeLenTopiB, 110 oaatoThes a0 iATID/
BPA. HoBi HecTepoinHi aHTaroHiCTU MiHEPaJIOKOPTUKOI -
HUX PelLeNnTopiB TajJbMYIOTh 3amajieHHs i ¢iopos. I HoBa
ininiatua ISN dopmyittoe Taki pekomeHaauii (puc. 1) [7].

IIpoTe BUHUKAE Pe30HHE MUTAHHS: a SIK TMPALIOIOTh
iHri0iTOpM HaTpili3asieXXHOro KOTpaHCIIOpTepa TIII0KO3U
2-ro tuny (iH3KTTI2), siki 6e3nocepeaHbO BILIMBAIOTh Ha

HEHHS TiMOHATPIEBOrO CTaHY, KOJM BiAOYyBA€ThCS TAKOX  HaTpil3ayJiekHUI MeXaHi3M Ta peKOMEHIIOBaHi, 30Kpema,
H - - ]
Indications for MRAs in the \ﬁ ‘MISN lASPC
management of RPF\H T
cardio-kidney risk l..° ket
Indication for nonsteroial Albuminuria Categories
Albumninwia C. i
Indication for steroidal Dsilelon s e v Deseription and range
B mineralocorticold remp&m’ a = - ) to reduce the risk of CKD AL a2 A3
st {i.e. spi tone nmymmandcvevemmumm Mormal to mikily i
eplerenone) to manage HHEF in Warmiattn x""‘ Moderately intreased Seierely increased q with T e Moderately incrensed Severaly increased
CKD patients bt wiith heart failure (HFpEF} pre. Py = o
SN Rarelt JE30mas <3 mg/memcl 328 mg/mmal > Jmg/mmol
- (31 Mormal ta high =90
Gl HNormal 1o high =90
E. g [+] Mildly decraased 60-30
r G2 Misdly decreased &0-90 Y
$ B 5 Mildiy to moderately
] Gla 4559
g ‘E G "““;:r"‘.::’m" as.58 %E decramed
e Moderately ta severel T2 | gay | Moedwssvioseeny |
% § G3b a;r“m:"' Y o4 ;% decreaad
3t £
E 8 =] Severely decremed 1529 g é G4 Severely decroasad 15-29
=
=
G5 Kidney talure <15 (3 Kidney failure <15
4o fi Strong indication for non-steroidal MRA in T20M with CKD toreduce Mot included in
. symptomatsc HF* INYHA Class IV o manes . Do start tha risk of CV events* and CXD progression skl elinical trials

benefit | MRAS h righ of CI
S*HFEF im]ﬂHFﬁF with elevated BNP or hospitalization in past 12 months gr Post-MI HFFEF [<40%)

*CV risk reduction mainly due to a reduction In HF hospitalizations
This toal s supported by Baryer,

PucyHok 1. 3actocyBaHHs1 aHTaroHicTiB MiHepanoKopTuKoigHux peyenTtopis npu XXH
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BignosigHo BusHauyme
Ao KDIGO-2024 ¢yHKYyioHanbHull
NMPOrHO3 sitinrosut
MEPEBITY Bu3sHauTe P
- pesepe
pLLIK® + CAK .
L Konmponroume
i e o - GpMEpiaAbHUL
b e e MWUCK

lowcenko A.l., leanos 4.4., leanosa M. 4., 2025

3eneHa, ¥oemad, opaHy3ceed md YepeoHda 30HU 3a KDIGO-2024 ma

®HP norad 10 %: nposodbme peHonpomexyito IPAC (i iH3KTT2,
yinbosuii CAT meHwe Hixc 120 MM pm.cm., 30 TOKA3aHHAMU

imyHocynpecusHa abo bionoziuHa mepania 0CHOBHO20 3aXE0PIOEAHHA

3eneHa, }#oema ma opaHreed 30Hu 3a KDIGO-2024 ma ®HP meHuwe
8i0 10 %: npoeodsme peronpomexuyito iPAC ii iH3KTT2, yinbosuii CAT
MeHuwe Hix< 120 MM pm.cm., 3a NOKA3aHHAMU iMyHOCynpecueHa a6o
bionoziyHa mepania 0CHOBHO20 3aX80PIOEAHHA 3a 8idcymHocmi
2eHemuyHoi obymoeneHocmi XXH

pLUK® + CAK + ®HP + moHimopuHz Al

PucyHok 2. ®yHKLiOHanbHWUI HUPKOBUI pe3epB i MoXxnnsa Taktnka npu XXH [4]

P CeplLEeBili HEIOCTATHOCTI i3 KJIiHIKOIO TimeprigpaTarii
[8]? Mopsn 3 Tum, 1o iH3KTI2 migBuiyroTh TOHYC IpH-
HOCHOI apTepiosiv, MaloTh JOCUTb HeIoraHuii mpodiib
oesrneku npu ['YH, He BIuMBarouM Ha KOPOTKO- YU Ce-
PEeIHBOCTPOKOBI Cepito3Hi MOOIYHI eheKTu 3 00Ky HUPOK
[9], BoHU He mo3BoJsOTH BimHoBUTHUCH PIIIK®D, Ha Big-
miny Bin iPAC, y moBrorpuBasoMy criocrepexeHHi. [Tpu
oMy Kpaiuii mpodiab 3 BimHoBieHHs plIIK® maroTb
KaHa- Ta eMrantipao3uH. SIK oOrpyHTYyBaTU TaKTUKY pe-
Homporek1ii Ta Teparii XXH 3amexHo Big MepBUHHOTO
3aXBOpIOBaHHS B TakoMy pa3zi? [lauieHTu, ki nepeHecan
I'VH, MaroTh 3Ha4HO BUIIUI pU3UK po3BUTKY XXH, oco-
OJIMBO 3a HASIBHOCTI CYITyTHIX (paKTOPiB, SIK-OT IIYKPOBUIA
nia0et, apTepiajibHa TillepTeH3is abo ceplieBO-CyOIMHHI 3a-
XBOpIOBaHHS. 3HOB ITOBEPTAEMOCH 10 (PYHKIIIOHATIHLHOTO
HUPKOBOro pe3epBy. BiH momomarae iHauBimyamizyBaTu
JiKyBaHHs (puc. 2).

TakuM yMHOM, XpOHiUHA XBOpoOa HUPOK YacTo Oepe
CBill moyaToK i3 rocTporo ypaxkeHHs. Lleii 3B’s130K mi-
KPECITIOE BAXJIMBICTh KOMIUIEKCHOTO MiAXOMy 10 JIIKyBaH-
HSI 3aXBOPIOBaHb HUPOK, /iK€ BYACHI /il MOXKYTb HE JIMIIE
BPSITYBATH KUTTSI, aJie i CyTTEBO MOJIIMIITUTH HOTO SIKiCTh.
BuieHaBeneHe 103BoJIsIE 3aMPONOHYBATU HACTYITHI Ha-
MPSIMKU TTPODIJTAKTUKH.

Crparerii nNpodiAaKTUKU

1. Panng miarnoctuka ta JikyeBanusa I'VH. Bukopuc-
TaHHs 6iomapkepiB (NGAL, KIM-1, uucratun C) mist Bu-
sapneHHs1 'YH Ha paHHiX cTamisix.

2. OnTuMizanis 00OMiHy HaTpilo, rizparaii Ta remoau-
HaMiKH. AneKBaTHa iH(Yy3iiiHa Teparis s miaTpuMaHHs
nepdysii HUPOK.

3. KoHTpoJIb CYMyTHiX 3aXBOPIOBAaHb. ArpecHBHE JIi-
KyBaHHS apTepiajibHOI TinepTeHs3ii Ta 1yKpoBoro aiadety 3
BUKOPUCTAHHSAM He(POMPOTEKTOPHUX CTPATETIM.

4. @apmakoJoriyuna npodinakTuka. BukopucraHHs
iHTi0ITOpIB PeHiH-aHTIOTEH3MHOBOI CHCTEMM IS 3aI100i-
TaHHSI pO3BUTKY (iOpo3y.

TakuM YMHOM, TOCTpE YpakeHHSI HUPOK € He JIMIIe
TUMYACOBUM MOPYIIEHHSIM 1X (DYHKIIil, ajie i KpUTUIHUM

eranoM y po3ButkKy XXH. 3anobiranus mepexomy I'VH y
XXH moTtpebye KOMIUIEKCHOTO IMiIXO0Iy, 110 BKJIIOYAE PaH-
HIO IiaTHOCTHUKY, ONTUMIi3allilo JiKyBaHHS Ta JOBrOTpUBa-
JIMIA KOHTPOJIb MAlli€HTIB i3 BUCOKUM pu3uKoM. [loganbii
TOCiIKEeHHsI HeOOXiaHi 111 po3po0KU e(peKTUBHUX CTpa-
Teriii 3aro0iraHHs XpoHi3allii HUPKOBOI I1aTOJIOrii.

KirouoBum acriekrom npodinaktuku XXH € cBoeuac-
Ha JiarHOCTMKA Ta JIiKyBaHHSI TOCTPUX CTaHiB. YBara 1o
CTaHy 3/I0pOB’sl, PEryJIsipHi 00CTEeXKEHHSI, KOHTPOJIb apTe-
piaJbHOTO TUCKY Ta PiBHSI IIYKPY B KPOBi MOXYTb TOTIOMOT -
TU YHUKHYTHU MPOTPECYBaHHS 3aXBOPIOBAHHSI.

Konduaikr inTepeciB. ABTOpU 3asiBISIIOTH TIPO BiACYT-
HICTh KOH(MJIIKTY iHTepeciB Ta BiIacHOI (phiHAHCOBOI 3alli-
KaBJICHOCTI IPH MiArOTOBIIi TaHOI 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 AiIKYBOHHS OBTOCOMHO-AOMIHOHTHOI NMOAIKICTO3HOI
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

IIpaktnunwuii nyskT 1.1.1. ¥ mopeit 3 aBTOCOMHO-I0Mi-
HAHTHOIO TIOJIiKiCTO3HOI0 XBOpobOo HUpok (ADPKD) a6o
aBTOCOMHO-IOMiHAHTHOIO MOJIKiCTO3HOIO XBOPOOOIO MeUiH-
k1 (ADPLD) 3 BizomMo10 reHeTUYHOI0 MPUYMHOIO 3arajibHa
HOMEHKJIaTypa MOBUHHA BKJIIOYaTU Ha3BY XBOPOOU, a MOTIM
Ha3BYy reHa.

IMpakrnunuii myHkT 1.1.2. Jltonu, siki MaroTh GeHOTUIT
cnektpa ADPKD a6o ADPLD, ane He mpoiIILIM TeHETUYHE
TEeCTyBaHHSI, MPOJOBXYBaTUMYTh Ha3WMBATUCSI TaAKMMU, IO
matote ADPKD a6o ADPLD.

IMpaktnunuii myHkT 1.1.4. [Inst nronei, siKi MpoRIIIM re-
HetnuHe TectyBaHHsI, ADPKD BUKOpPHCTOBYBAaTUMETBCS SIK
Ha3Ba 3aXBOPIOBAHHSI, 1110 € Pe3YyJIbTaTOM MAaTOTeHHOTO Bapi-
anTta ocHoBHMX TeHiB ADPKD, PKD1 a6o PKD2, i miHop-
HUX T'eHiB, SIKIII0 NaTOIeHHICTh To0pe MiaTBepIKeHA.

1.3. AiarHoctuka

Pexomennartist 1.3.1. JIns1 CKpUHIHTY JOPOCIMX i3 PU3UKOM
ADPKD Mu peKoMeHIyeMO CITIOYaTKy BUKOPMCTOBYBATH YJIb-
TPa3BYKOBE 300pakeHHSI YePEBHOI IMTOPOXKHUHU B KOHTEKCTI Ci-
MeiHoro aHamHe3y, (hyHKIIii HUPOK i CyIyTHix 3axBoptoBaHb (1B).

[Mpaktnunuit yHKT 1.3.4. KoHTpojbHa MarHiTHO-pe-
30HaHcHa Tomorpadis (MPT), komm’torepHa Tomorpadist
(KT) ta/abo reHeTMUYHE TeCTyBaHHSI MOXYTh YTOUHUTH Jlia-
THO3 i 10IaTKOBO OXapaKTepU3yBaTH 3aXBOPIOBAHHSI.

IIpaktrnunumii myHkr 1.3.5. s momeit i3 IMTO3UTUBHUAM
cimeitnnm anamHe3oM ADPKD 0Oyo onmcaHo BiKOBY Kijlb-
KiCTh KicT, BUsIBIeHMX Ha Y3/I, mo06 miarHocTyBaTu abo BU-
kmountu ADPKD (ta6n. 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, PKDI1 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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Ipaxktuaauit myHKT 1.3.6. 11 qroneit i3 MO3UTUBHUM Ci-
MeitHuM anamHe3oM ADPKD vy Bini 16—40 pokiB 6ys10 onu-
CaHO KiJIbKIiCTb KicT, BUsiBieHUX Ha MPT, nis giarHocTuKu
a6o pukioueHHss ADPKD (ta6u. 3).

IMpaktnunuii myHKT 1.3.8. [eHeTMUHE TEeCTyBaHHS MOXeE
niarHoctyBati ADPKD y nmozeit 3 Bimomoro ciMeitHO icTo-
pieto abo 6e3 Hei Ta HagaTH MPOrHOCTUYHY iHdopMailtito. Ox-
HaK reHeTMYHE TECTYBaHHSI He € 000B’I3KOBUM JUTsSI BCTAHOB-
JIeHHS niepBUHHOTO AiarHo3y ADPKD y moguau 3 TUIIOBUM
nposiBom (puc. 1).

1.4.2. Cnoco0u OliHKH TSKKOCTI nepediry 3aXxBopioBaH-
HS HUPOK

IMpakTrunmii nyHKT 1.4.2.1. 3arajnbHuii 00’€M HUPKU 3
nonpaBkowo Ha BucoTy (htTKV) nist mporHo3yBaHHS Haii-
TOYHilIe BUMIpO€eThecs 3a ponomororo MPT a6o KT, ane
PIBHSIHHS ejiricoiga 3a maHuMu Y3/l TakoxX € BapiaHTOM
ouinku htTKV.

IMpakrnunuii nyHkT 1.4.2.2. htTKV nependauae maiidyT-
HE 3HIDKeHHS (PYHKIIT HIPOK.

Pexomenpamis 1.4.2.1. Mu peKOMEHOYEMO BUKOPHCTO-
ByBaTH Kiacudikalliro Bi3yasizalii Meiio Iy mporao3yBaH-
HSI MaOyTHBOTO 3HVKEHHS (DyHKIIil HUPOK i TepMiHiB HUp-
KoBoi HemocTaTHOCTI (1B).

PosaAiA 2. Hupkosi nposieu
2.1. MNiaBULLEHUA APTEPIAABHUA TUCK

[Mpaktuunuii nyHkt 2.1.1. JlikyBaHHst Bucokoro AT y
moneii 3 ADPKD mae BKJtoyaTu perysipHUid MOHITOPUHT
AT, 6axxano 3 BuMiptoBaHHsaM AT Bmoma, Monmdikaliiro mi-
€TU i crtocoOy XUTTS Ta (hpapmMakoTepariiio.

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 (htTKV) 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.

Ta6nunus 1. YnbTpa3ByKoBi KpuTepii 3a BikoBUMU rpynamu 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 HMUpPKaxX
40-59 > 2 B 060X HMPKax

60+ > 4 B 060X HMPKax

Ta6bnuys 2. Kputepii Y3/ 3a BikoBumu rpynamu Asis1 BAKSTIOYEHHS] aBTOCOMHO-AOMIHAHTHOrO MosliKicTo3y HUPOK
(ADPKD) y ntoge# i3 nO3MTUBHUM CiMeVHUM aHaMHe30M

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

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

Bik

KinbkicTb KicT

16-29

30-40
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Pexomenpania 2.1.3. Jlng moaeit i3 ADPKD Bikom
18—49 pokis i3 XXH G1—G2 Ta Bucokum AT (> 130/85 mm
PT.CT.) MU pekoMmeHayeMo uiaboBuit AT < 110/75 Mm
PT.CT.

Pexomennarnis 2.1.4. Insa mroneit i3 ADPKD Bikom > 50
POKiB i3 Oy/ib-sikoto cTaniero XXH My npornoHyeMo 1iabo-
BUI CepenHiil cucToniuHuii aprepiasibHuil THCK < 120 MM
pr.ct. (2C).

Pexomenpais 2.1.5. Jlionsgm 3 ADPKD i Bucokum AT mu
pekomeHayemo BukopucTtoByBatu iPAAC (IAIT®D a6o BPA)
SIK JIIKYBaHHSI TIePIO] JIiHil 1151 JOCSITHEHHSI peKOMEHI0Ba-
Horo uigboBoro AT (1C).

Pexkomenaatis 2.1.6. My peKOMEHIYEMO YHUKATH OYIb-
sikoi koMmOiHalii iIATT®, BPA Ta Tepanii npsisMumu iHri6iTO-
pamu peHiHy y nauieHris i3 ADPKD (1B).

2.2. XpOHi4YHW# GiAb Y HUPKAX

IMpaktnunuii myHKT 2.2.1. XpoHiuHWMI Oib y 6011i, KUBO-
Ti uM mioriepeky B toneit i3 ADPKD crin nociimkysaru, o6
BUKJIIOUUTH iHII TipuyuHu, okpiMm ADPKD (mexaHiunuit
a00 cIiHaIBHMI OiLTh UM 3JI0SKiCHE HOBOYTBOPEHHS Y JITHIX
moneit), abo yckinagHeHHss ADPKD (xponiuna iHdexis abo
KaMeHi).

IIpaktnunuii myHkt 2.2.4. HemeaukamMeHTO3He, HeiH-
Ba3uBHE BTPYYaHHs, K MPaBWIO, CIil PO3IJSAATH SIK TO-

Recommendation 2.1.3. For people with ADPKD aged
18—49 years with CKD G1-G?2 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

Hopocni rpynun pusmky,
KniHiYHa XapakTepucTunka

Mo3nTnBHUIA HeraTtneHui
T T T T T T ciMenHui cimenHun
aHamMHe3 aHamMHe3
Y3[ HWpoK (Kpw-

Tepii Tabn. 1, 2)

|

}

i i . I
He'IEIBﬂ%sBT%L;’:gKM Hlartos Riarxos
MIATBEP- || gyKnioueHo |
| [IKEHO !
I
. !

v v

L MPT Hupok Anenb-crieyundivHe
> (v g) leHeTNYHe TeCTyBaHHs FEHETUHHE TECTYBAHHS

1
1
A 4

A

A
MPT i reHeTuka . .
CyMHiBHi. [liarHo3 RiarxocToBaHo iy
ADPKD BigcyTHiit cpopmy KicTo3HOT
] XBOPOOW HUPOK/MEYIHKM

3 [eHeTuka HeraTuBHa.
LA“SIT;S HiarHoz ADPKD
BIACYTHIN

MoBTOpHe BidyanisavjiHe/
rEHETNYHE CMOCTEPEXEHHS
yepes 2 PoKn

PucyHok 1. Anroputm giarHoctuku ADPKD y fopocnmnx i3 rpyn pusnky (mo3nTUBHUIA CiMeNHUA aHaMHe3)
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YaTKOBE JIIKyBaHHSI XPOHIYHOIO 0O0JI0 B HUpPKax y JIoaeu 3
ADPKD.

[MpaktuuHuii myHkT 2.2.5. [MoetanHe dapmakooriuHe
JIIKyBaHHSI XpOHiYHOTO 00J110 B HUpKax y Joaeir 3 ADPKD
CJTiZ 3aCTOCOBYBATH, KOJIM HEMeIMKaMEeHTO3Hi HeiHBa3MBHi
BTPYYaHHSI HEJIOCTaTHBO IMOJIETIIYIOTh OiJlb.

2.3. HegponiTias

IIpaktrunaumii myHkrT 2.3.3. Jliomu 3 ADPKD i kamensMm
B HUpPKax MTOBUHHI ITPOUTH 24-TOOWHHUM aHaIi3 cedi Ha Jii-
TOTeHHI (DaKTOpU PU3UKY, CepiliHi OCTiIKeHHs 300paxkeHb
HUPOK JUISI OLIIHKYM KaMeHiB Y HUX Ta aHaJli3 iXHiX KaMeHiB y
HUpPKaXx, SIKIIO 1€ MOXJIUBO.

IMpaktuunuii myHKT 2.3.4. MeauKaMeHTO3He JIiKyBaHHSI
peuuanBy KaMeHiB y HUpKax y moaeii 3 ADPKD mae O0ytu
TaKUM 3Ke, 1K i B 3araJIbHiil MOIyJIsILIii.

24. Moaarpa

IMpaktnunwmii myHkT 2.4.1. JlItogeit 3 ADPKD 3 6e3cumir-
TOMHOIO TilepypuKeMi€lo He il JiKyBaTu (hapMakoJoriv-
Ho. OnHak Moaudikallisi Crroco0y KUTTS Ta TIETU MOXKe OyTH
KOPUCHOIO.

2.5. lemarypis

IIpakTnunuii myHkr 2.5.2. IlocTavyaabHUKNA MEIWIHMX
MOCJIYT TIOBMHHI OOTOBOPUTH 3 MalliEHTAMU MOKJIMBICTb Ma-
Kporemarypii mia yac BcraHoBieHHs aiarHo3y ADPKD, 1106
YHUKHYTHU HEITOTPiOHOr0 3aHEMOKOEHHS, 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 iHeKLjo KicTn
HUPKW (TemMnepaTtypa > 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 MaHinynsuii Ha Ce40BMBIOHNX
IHLWe pxepeno iHeKwii Y 3ananeHHs? Lunsaxax
4. MauieHT 3 ocnabneHnM iMyHITeTOM (BKNOYaoum
. nauieHTiB Ha gianiai)
Tax Hi Mikpo6ionoris:
l 5. Mo31TBHUIA BaknociB cevi
THOpIKyBaHHs Hi MoanTNEHI 6._ |_|O3VI.TI/IBI-.|I/IVI nociB piguHU KicTu
KICTI HUPKM LiarHoCTUYHI Bisyanisauis: , i
MasIoiMOBIPHO 03HaKN? 7. Y30, KT, MPT fio Ta nicns no4atky CMMNTOMIB, L0
BKa3YI0Tb Ha HOBY CKMafHy KicTy
Tak 8. HasieHicTb rasy scepenui kictu (Y30, KT, MPT)
IMoBipHe 9. I'IepMU,MCT_osHe 3ananeHHs (KT, MPT)
iHCbiKyBaHHS 10. PiseHb piguHu B KicTi (MPT)
KICTI HUPKIA 11. MoToBLLeHa CTiHKa KicT (KT, MPT) .
12. KoHTpacTHe nigcunnexHs 060mnoHok kict (KT, MPT)
13. 306paxeHHs, L0 NoKaaye NiABULLEHY LUIMbHICTb KIiCTW
v NOPIBHAHO 3 iHLUMMW KicTaMu
[MoTpi6He JlikyBaHHS:
NifTBEPIKEHHS 14. KniHi4Ha Bignosigb Ha NikyBaHHsA aHTMGIoTMKaMK
lH(i)l{(OBaHOI 15. CumHTUrpadis 3 nemkoumTamm, MiveHumMu ingiem-111,
KicTn? CBIiYMTb NPO HaKOMWYEHHS B KIiCTi
Hi Tak 16. KniHiyHa Bignosigb Ha aHTMGIOTUKOTEpanito
v
[opaTtkoBa FDG MET-KT,
Bigyanisauis NO3UTPOHHO-eMiICiViHa
He noTpi6Ha Tomorpadis

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

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

[MpakTraHwmii myHKT 2.6.2. [lepen moyaTKoM MpU3HAYEH-
Hs1 aHTuGioTukiB npu [CIL, oco6amBo npu BepxHix ICII Ta/
a0o0 mpu Mmigo3pi Ha iH(EKIi KiCTU HUPKHU, CJIi/l TIPOBECTH
MOCiB ceyi Ta KPOBi.

IMpakruunuii nyHkT 2.6.4. JTioneit 3 ADPKD, ski maioTh
JIMXOMAaHKY, TOCTPUI1 OiTb Y JKMBOTI 4M OOIIi, a TAKOX 301JTb-
LLIEHHS JIEMKOLUTIB i/a60 C-peakTUBHOTO OiJiKa, CIIij mepe-
BipuTH Ha iH(EKIIi0 KicTU HUPKHU (pUC. 2).

Pexomenpariis 2.6.5. s momeit 3 ADPKD Ta iHndexiri-
€10 KiCTH HUPKHU MU MIPOMOHYEMO aHTUGIOTUKOTEpartiio 4—6
THXXHIB, a He KOPOTILIMM KypcoM (2D).

[MpakTryHmii yHKT 2.6.5. Jlinmigopo3uynHHMIT aHTHOio-
TUK (HarpukIiam, GpTOPXiHOJIOHU, TPUMETOIIPUM-CYIbdame-
TOKCA30J1) CJIiJi BAKOPUCTOBYBATU MJIsI JIiKyBaHHS iH(EKIIil
Kicti HUpKM y moneit 3 ADPKD, sikio 1ie MOXJInBo.

Po3AiA 3. AikyBAHHS TG NPOrpecyBaHHS
XHH, HUpKOBa HEAOCTATHICTb | 3AMICHQ
HUPKOBA Tepqnisl

3.1. NikyBQHHS TQ nporpecyBaHHst XXH

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

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

IMpakrnunuii myHkr 3.2.5. Jlrogeit 3 ADPKD crin nikysa-
TH 32 TAMU CAMUMU iIMYHOCYTIPECUBHUMMU TTPOTOKOJIAMU, TI10
¥ IHIINX peIUIiE€HTIB TpaHCIIaHTaTa.

IIpaktnunwmii myHkr 3.2.7. Ilig yac mepeaTpaHcIuiaHTa-
HiliHoro oocrexxeHHs Mg KaHaunatiB i3 ADPKD 3aranpHy
Bary HUPOK i MEeUiHKHU CJIifl po3paxyBaTy Ta BiTHSTU Bil 3a-
raJibHOI MacH TiJla MmauieHTa i OUIbLI TOYHOI OLIHKYU Baru
Ta iHaexcy macu tia (IMT).

Pexomenpaitist 3.2.1. Mu mpornoHyemo, 1106 HaTUBHA
HedpekTomist y mozaeit i3 ADPKD, ski oTpumytoTh TpaH-
CIUIAHTALil0 HUPKU, MIPOBOAMJIACS JIMILIE 32 KOHKPETHUMU
MOKa3aHHSIMU, KOJIU KOPUCTh nepeBaxae pusuk (2C).

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

4.1.1. Iloka3zanns 10 npu3HaveHns ToasanTany npu ADPKD

Pexomenpanist 4.1.1.1. Mu peKOMeHIYEMO pO3IOYU-
HaTU JiKyBaHHsS TojBanTaHoMm y gopociux i3 ADPKD i3
plIK® > 25 mn/xB/1,73 M2, 9Ki MalOTh PU3UK LIBUIKOTO
nporpecyBaHHs 3axBoproBaHHs (1B).

4.1.2. 3acTepe:KeHHs OAO 3aCTOCYBAHHS TOJBANTAHY
npu ADPKD

IMpaktnunuii myHKT 4.1.2.1. [IpoTunokasaHHs TOJBAaIl-
TaHy TTOBUHHI OyTU pO3MIsiHYTi y Beix mnaiieHTtiB 3 ADPKD
repest ToYaTKOM JIiIKYBaHHS.

4.1.3. JTo3yBaHHS TOJIBANTAHY

IIpaktnunuii myHkT 4.1.3.2. TonBamnraH ciim po3modu-
HaTU 3 1000Boi 703U 45 Mr BpaHLi 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 nyHkTt 4.1.3.3. IligBuIleHHS 10 LiJbOBOI
1060801 1031 90 Mr BpaHii Ta 30 Mr yepes 8 roAuH, K npa-
BUJIO, Mae OyTU MeTOo Teparii mis Bcix aoaeit 3 ADPKD
Mpu 100pili MepeHOCUMOCTI MalliEHTOM.

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

IMpaktnunuii nyHkT 4.1.4.3. Jlrogsm i3 ADPKD Ta ixHim
JIKapsIM HEeOOXiTHO ITOBiIOMMTH, IO JiKyBaHHS TOJIBAIITa-
HOM CJIil HeTaliHO MPUIIMHUTU Y KIIHIYHUX CUTYallisIX, 110
CIPUYMHSIOTH Ae(iluT 00’eMy a00 HE3OATHICTh HAJIEXKHUM
YUHOM KOHTPOJIIOBATU MOKA3HUKMU (DYHKIIiT TeUiHKU.

4.1.5. VYnpaBiiHHg Ta 3MEHIIEHHS PHU3UKY MOOIYHUX
etekTiB: renaToTOKCUYHICTD

IMpakrnunuii nyHKT 4.1.5.1. YacTuii MOHITOPUHT (PYHK-
LIOHAJILHUX TECTIB MEYiHKU € 00OB’SI3KOBUM IS JIIOJEH 3
ADPKD, siki oTpuMyIOTb JIiKyBaHHSI TOJIBAIITAHOM, iHCTPYK-
111 11010 TIpoliecy BUKOHAHHS HaBeeHi Ha puc. 4.

4.2. Crio>XMBQHHS PiAVUHU 3Q BIACYTHOCTI
TOABQIMNTAQHY

Pexomenpamis 4.2.1.1. Mwu npoImoHyeMO amanTyBaTh
CITOXXWBAHHS BOIW, PO3IMOIiJICHE MPOTITOM IIHS, 100 10-
CATTU IIOHalMeHIne 2—3 JIiTpiB BOAM Ha IeHb Y JioAeil 3
ADPKD Ta pIIK® > 30 mi/x8/1,73 M? 63 MPOTUIIOKA3aHb
(2D).

4.3. BUKOPUCTQHHS PANAaMiLnHy
(mTOR)

PexomeHnpatiist 4.3.1. Mu peKOMEHIyEMO HE BUKOPHCTO-
ByBaTu iHridiTopu panamiunHy (mTOR) nst yroBiibHEHHS
TIpOTpeCcyBaHHS 3axXBOPIOBaHHS HUPOK y moacii 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 TuUTpyBaHHs Llinsosa
033 noau nosa
A 21 k- 21 Tnx-
TutpyBaHHs 45 mr apanky | L_A€Hb 60 mr apanky |_AC€HP 90 mr spaHky B
Ta 15 mr Ta 30 Mr 1@ 30 Mr MpopoexyiTe
3MeHLIeHH | 15 Mr 3paHky |e 30 Mr 3paHky |« yBeyepi yBeyepi yBeyepi no H3T
MTpysanty T Ocobnusi Ta 30 mr Ocobnmsi
yBedep! cuTyavii yseuepi cutyauji Po3rnsiHETE MOXIMBICTb BUKOPUCTAHHS TOMBAMNTaHY:
— pasom 3 iHri6itopamn CYP3A

— NPV HENEPEHOCKMMOCTI 260 PO3BUTKY MOBGIYHWX Al

— MiABMLLIEHHI PiBHA NEYiHKOBMX MPO6

PucyHok 3. [Mo4aTok npuiiomy i TUTpyBaHHs TonBanTaHy npu ADPKD

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

Y

HopmarnbHa

Y

PosnoyaTtun npuinom TonesantaHy

Y

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

PucyHok 4. PekomeHA0OBaHW MOHITOPUHI AJ151 PaHHbOIO BUSIBJIEHHS JTIKAPCbKOI0 ypaXXeHHS neYiHku
y nrogevi 3 ADPKD, siki nOCTiVIHO NiKyloTbCs1 TONIBarnTaHOM
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4.4. CratuHmn

Pexomenpaitist 4.4.1. Mu npornoHyeMoO He BUKOPUCTOBY-
BaTU CTATUHM CIICLIiaJIbHO JIJIsI YIIOBiIbHEHHSI TTPOTpeCcyBaH-
HS$I 3aXBOpIOBaHHS HUPOK y Jtofeii 3 ADPKD (2D).

4.5. MetgpopMiH

Pexomenparrist 4.5.1. Mu peKoOMeHAYEMO He BUKOPHUCTO-
ByBaT MET(OPMiH CreliajibHO [JIsi YIOBITbHEHHS TeMIIiB
porpecyBaHHs 3axBoproBaHHA y moneit 3 ADPKD, ski He
MaloTh giadety (1B).

4.6. AHanorv cCoMQTOCTATUHY

Pexomenpariist 4.6.1. Mu ipormoHy€eMo, 11100 aHaJIOTH CO-
MAaTOCTaTUHY He mpu3Havanucs npu 3meHuieHHi plIIK® y
moaeit 3 ADPKD (2B).

Pexomenpaitist 5.2.3.1. Mu pekoMeHIyeMO MpU3HAYATH
aHAJIOTM COMATOCTaTUHY TpuBajoi aii joasam 3 ADPKD Tta
MOMITHO 30i7IbIIEHOIO MOJIIKiICTO3HOIO MEYiHKOIO 3 TSDKKUMM
CUMIITOMaMH, TIOB’si3aHUMU 3 06’emoMm (1B).

Po3AiA 6. BHyTpilWWHbOYEpernHi
CHEBPU3MMU TA iHLLI eKCTPAPEHAAbHI
npogsu

Pexomenparig 6.1.1. Mu pexkomeHayeMo iH(pOpMyBaTh
nopociux i3 ADPKD npo minBuilieHUit pu3uK BHYTPIillIHbO-
yepenHux aHeBpusM (BYA) Ta cybapaxHoimaabHUX KPOBO-
puiuBiB (CAK) (1C).

PexkomeHnnaiiist 6.1.2. Mu peKOMEHIYEMO CKPUHIHT Ha
BYA y moneii 3 ADPKD ta ocobuctum anamHezom CAK a6o
Mo3uTUBHUM cimeitHuM aHamHe3oM BUA, CAK (1D).

Po3aiA 7. Cnoci6 Xurrg
7.1. Crio>XyUBQHHST DK

IIpaktnunuit myskr 7.1.1. Jliomu 3 ADPKD nosunHi
JOTPUMYBATUCS 3araIbHUX PEKOMEHALIN 111010 30POBOTO
XapuyBaHHS BiIMOBiZHO 10 peKoMeHmaliii BcecBiTHROI op-
raHisailii OXopoHu 310poB’s i HacTaHOB 3 XXH.

IIpaxktuunuii myHkr 7.1.4. Jlionu 3 ADPKD noBuHHi min-
TPUMYBATH 30POBY Macy Tijia, Oepyyu 10 yBaru HOAATKOBY
Bary yepe3 30iUTbIIEHHS HUPOK i TeYiHKU.
7.2. Qi3nyHQ QKTUBHICTb

[Mpaktnynuit myHkT 7.2.1. Hopocnux i3 ADPKD cuin
3a0X04yBaTH 10 (Pi3MIHOI aKTUBHOCTI ITOMipHOI iHTEHCHUB-
HOCTI MPOTATOM IIoHakMeHIe 150 XBUIMH Ha TUXKIEHb a00
IO PiBHSI, CYMICHOTO 3 iX CepleBO-CyIMHHOIO Ta (Pi3MIHOIO
ToJiepaHTHiCcTIO. KpiM TOro, citig mMpoBOOUTH CUJIOBI TPEHY-
BaHHS IIOHaMeHIIe | TOOWHY ABivi HA TUKIEHb.

Po3AiA 8. BariTHiCTb i penpoAyKTUBHI
npo6Aemu

IMpaktnunuii nyHKT 8.1.1. OXopoHa 310pOB’S XiHOK 3
ADPKD nitopogHoro BiKy BKJIIOYA€ YMIPABIiHHS TOPMO-
HaJIbHOIO TEpaITi€lo, 30KpeMa KOHTPAIICIIIiI0, KOHCYJBTY-
BaHHS 010 3aYaTTs Ta BEICHHS BariTHOCTI (puc. 5).

IMpaktnunuii myHkr 8.1.2. Kinku 3 ADPKD Ta kicra-
MM TIeYiHKM MOBUHHI OyTH MpoiH(GOPMOBaHi 11100 BUOOPY
KOHTpAIICTITUBIB 3 OIJISINy Ha Te, IO BILIUB €CTPOTeHY Ta,
MOXJIMBO, IIPOTECTEPOHY MOXKe OYTU IIOB’SI3aHMIA 3 ITiIBH-
IEHUM PU3MKOM MPOTrpecyBaHHS MOJTiKiCTO3Y MEeUiHKU.

IIpaktnunuii myHkr 8.3.4. XKinkam 3 ADPKD MmoxHa
0e3IeYHO MPOBOAUTHU 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.
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IMpakrrunuii nyHkT 8.5.2. Husbki no3u acnipuny (75—
150 Mr Ha moOy) ciin nmpusHavaty 3 12-ro 1o 36-it TUXKIEHD
BariTHUM XxiHkaMm i3 ADPKD.

[Mpaktnunuii nyHKT 8.6.3. Batbkam cJjin moBiZoMUTH,
mo HopMmaibHe Y3/l mona He BuKmodae giarno3 ADPKD y
JUTUHU TPYITU 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
00 PU3UKIB/KOPUCTI
Tepanii ectporeHom/
nporecTepoHOM LLOA0
nonikicTo3y neviHku;

— BHYTPIiLUHbOMATKOBA
cniparsnb i rectareHHi
oparsbHi KOHTpauenTuam
MOXYTb 6yTW KpaLumm
nns xiHok 3 ADPKD

KoHcynbTyBaHHSA
B[O 3a4arTa:

— MNPUNWUHITL MPUAOM
NOTEHLINHO TepaToreH-
HUX Npenaparis Jo Toro,
AK 3aBaritHiTh (iPAAC,
TonBanTaH);
— nepernsHbLTe pU3n-
Ku npeeknamncii, Al,
CMPUYMHEHOI BariTHICTHO,
Ta nepenyYacHux nosnorise
y XiHok 3 ADPKD

BepeHHs nig yac
BariTHOCTI:

— perynspHa Lomicsa-
Ha oujiHka AT, dpyHKuUii
HWPOK Ta NpoTeiHypii;
— MOHITOpUHr AT BOOMa;
— NPONOHOBaHWN Lji-
nboBuii AT < 135/85 mm
pT.CT.;
— HW3bKi 0031 acnipyHy
3 12-ro no 36-n TMXxaeHb
BariTHOCTi pekoMeHOoBa-
Hi BCiMm xiHkam 3 ADPKD;
— PEKOMEH0BaHO LLOMI-
CAYHUIA CKPUHIHT Ha ICLL,
npyv NO3UTUBHOMY MOCIBI
cedi HeobxiaHe NiKyBaHHS;
— 3aoxo4ynTe 36iMb-
LLIEHHS! CMOXMBaHHS
piavHu

BepeHHs nicna BariT-
HOCTi:

— TonBanTaH nNpoTu-
rnokasaHum nig 4ac
rofyBaHHS rpygato i He
NMOBWHEH NpU3Ha4YaTucs
y uen nepiog;
— IAN® (eHananpun,
KanTonpw) MOXHa Bu-
KOPMCTOBYBATK Nif Yac
rogyBaHHs rpyanro 3
MOHITOPUHIOM HEMOBIIA
CTOCOBHO O3HaK rino-
TEH3Il;
— XiHKaM 3 HeTpVMaH-
HSIM cedi nicnsa nonoris
cnif sanporioHysaTtu igi-
oTepanito Ta30BOro AHa,
0Cco61MBO FKLLO Byae
npu3Ha4eHo ToneanTaH

PucyHok 5. BeaeHHsi xiHok 3 ADPKD pitopoaHoro Biky

[uUTWHa rpynn pusuky 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-cKpuHiHT TeHeTu4 I Hemage 6axaHHs
CKPUHIHF BCTaHOBMTY
T niarHos
Bigomi l
; Hemae i oM i Bapi
2 1kicta KicT BBaF;)?Z‘i:‘::VII Hesinomi B powHi BapiatTy
[Lyxe ninoapinuii [iarHoa CerperosaHuii FexeTnHni
L7151 4iarHoCTUKK CYMHIBHMI Ta LinecnpsMOBaHMi CKPUHIHF
YMHIBHUI i v
ADPKD FEHETUYHUN CKPUHIHT

BiacyTHicTb BUSIBNIEHOro BusienetHs BiacyTHicTb BUsSIBNIEHOrO BussneHs

NaTOreHHOr0 reHeTUYHOro naToreHHoro NaToreHHOro reHeTUYHOro MnaToreHHoro

BapiaHTa FEHETU4HOTO BapiaHTa reHeTU4HOro

BapiaHTa BapiaHTa
| ! | | ;
f ) MoBTOPHO 06rOBOPITL . .
MosTOpHO 0GroBopiTE BUKIH0YeHHS [iar+os i i i [jarHos MoeTopHO 06roBOpITH

JiarHOCTUYH A8rHOCTUHHI MOXMMBOCTI AiarHoCTUYHi
! ADPKD ADPKD a60 reHeTU4He TeCTyBaHHs ADPKD !
MOXNMBOCTI poaui MOX/MBOCTI

PucyHok 6. fliarHocTuka gite i3 rpynn pusnky ADPKD

Tom 14, N2 1, 2025

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 19



HacrtaHoBu / Guidelines

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.

Y

v

OutnHa 3 ADPKD

v

BumiptoBaHHsa odpicHoro AT 1 pa3
Ha 12 mic.

!

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

[onatkoBe fiarHoCTMYHE 06CTEXEHHS, Tepanis nepLoi niHii — IAM®/
BPA, uinboBuin AT < 50-ro npoueHTunsa aéo < 110/70 Mmm pT.CT.

MoHiTopuHr AT/dyHKuis HUpok/3AC/Y3[ Hupok

BigcyTHICTb PYTUHHOIO CKPUHIHIY NO3aHUPKOBUX MPOSBIB Y AUTUHCTBI

Y

Mopaam wopno cnocoby XUTTs (xap4oBa Ciflb, CNOXMBAHHA BOAW, CMOPT,
BigMoBa Bif KypiHHA, IMT, yHukatu HIM3IMT)

A

O6roBopiTb Nepexif A0 AOPOCIOi Mepexi

\

=/

PucyHok 7. CnoctepexeHHsi 3a Aitbmu 3 ADPKD, sike mae nposoauTun negiatp
abo gutsaunii Hegpposor

PosaiA 9. Mpob6aemu neaiatpii

ITpaktuunuii nyHKT 9.1.2. OOGroBOpeHHs MOTEHLIIHOI
KOPUCTI Ta IIKOJU, IMOB’SI3aHOI 3 1iarHOCTUKOIO Y JiTeM, sIKi
3HAXOAAThCs B rpymi pusuky ADPKD, mae BUKopucToBYyBa-
TU CiIMEHO-OPiEHTOBAHMIA MiAXiA i3 CIUIBHUM MPUUHSITTSIM
pillieHb, BKJIIOYHO 3 0aThbKaMU Ta/ab0 3aKOHHUMU OIiKyHa-
MM i IuTHHOIO (puc. 6).

IMpaktnunuii nyHkT 9.1.7. Bukonaiite Y3/ 6atbkam (abo
0abycsM i mimycsiM, sIKIIO Bik 0aTbKiB MeHIe Bin 40 pokiB),
1100 TOIMMOMOITH YTOYHUTHU JiarHO3 Yy JiTeil 3 KiCTOI0 HUPKU
Ta HETaTUBHUM CiMeiitHUM aHamMHe30M 1110710 ADPKD.

IMpaktrunuii nyskT 9.2.1. OuiHiolTe CTaHIAPTU30BAHU I
odicHuit AT 1IO0pOKYy Bim HapOMXKEHHs y OiTe i MiITiTKiB i3
rpyru puzuky ADPKD.

Pexomenpauis 9.2.1. Mu pekoMeHIyeEMO Opi€EHTYBaTUCS
Ha AT 1o < 50-ro mpoLIeHTHJISI IUIsl BiKy, CTaTi Ta 3pOocTy abo
< 110/70 mMm pr.ct. y mimnitkiB i3 ADPKD Tta Bucokum AT
(1D).

Pexomennanist 9.2.2. Mu peKOMEeHIYEMO BUKOPUCTO-
ByBatu IATI® a6o BPA sk (apmakosoriudy Teparito mep-
moi JiHii 1 Bucokoro AT y miteit Ta mimnitkis i3 ADPKD
(1D).

IMpaktnunuii myHKT 9.3.1. MOHITOPUHT TIpOrpecyBaHHS
3axBopioBaHHSA HUPOK y Aiteir 3 ADPKD cnim amantyBati Ha
OCHOBI KJIiHIYHMX TTOKa3aHb, IK-0T AT, yHKIliT HUPOK, 10-
crnimkeHHs cedi ta Y31 (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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IMpaktuunuit myHkr 9.3.4. JlikyBannsa ICIHI y aiteit 3
ADPKD npoBoauTbcs BiAINOBIIHO 10 MICLIEBUX CTaHAAPTIB
s aiteit 6e3 ADPKD.

[MpakTryHMii TyHKT 9.3.6. 3BemiTh 10 MiHIMyMy BHKO-
pUCTaHHS HECTEPOITHUX MPOTU3aTIaIbHUX MpernapariB.

[MpakTuunuit nyHkT 9.4.1. 3aoxouyiiTe Ta BIPOBAIXKYIi-
Te 3aX0JU 3A0POBOro cocoly kutTTd y miteit 3 ADPKD tay
TPYIIi PU3UKY.

IMpaktnunuii myskr 9.5.3. Ha choroaHi HemocTtaTHbO
IIOKa3iB Ha IMiATPUMKY BUKOPHMCTAHHS LIJILOBOI Teparlii abo
Tepariii, 1110 Moaudikye xsopooy, mist ADPKD y miteii mo3a
AHTUTINEePTEH3MBHUM JIiKyBaHHSIM.

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.

Mepeknapg: npogp. 1.0. Alyaaps, kK.m.H. 1.B. Kpactok, k.m.H. O.B. Kapnenko, I.M. 3aBanbHa, €.K. Jlarogny
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Pregnancy after kidney transplantation:
effect on maternal and foetal health

Abstract. Background. Pregnancy in kidney transplant recipients is high-risk due to immunosuppression,
pre-existing comorbidities, and graft function concerns. Optimal maternal and foetal outcomes require a
multidisciplinary approach and favourable baseline conditions. Objective: to identify ideal conditions for
pregnancy in kidney transplant 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 Centfre (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 retrospectively. Results. The primary outcomes were the inferval 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 (9 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 condifions 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/1) 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
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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 —
2(7.4)

Missed abortion — 1
Chronic hypertension — 1

Prednisolone + azathioprine —
1(3.7)

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
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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’S MATEPi TA NAOCAC

Pe3siome. AKTYaJIbHICTb. BariTHICTh Y pEIMITIEHTOK TPpaHCTUIAH-
TOBaHOI HUPKU € BUCOKOPU3MKOBOIO Yepe3 iMyHOCYIpeciio, Ha-
SIBHI CYITyTHi 3aXBOPIOBAHHSI i Tpo0eMu 3 (PYHKIIi€IO TpaHCIIIaH-
Tata. ONTUMaJIbHI pe3y/bTaT AJI MaTepi i 1ioaa 3ajexaThb Bill
MYJIBTUIMCHMIUTIHAPHOTO TIIXOMY Ta CIPUSTIMBUX BUXITHUX
ymoB. MeTa: BU3HAYUTH iIeajbHi YMOBU BariTHOCTI B PELIMITi-
€HTOK TPAHCIUIAHTOBAHOI HUPKHU, OLIIHUTU BIUIMB BariTHOCTI
Ha 370pOB’st MaTepi i (dyHKII0 TpaHcIiaHTata. Marepiaam ta
MeToaM. Lle Oyso peTpocrneKTUBHE oOCepBalliiiHe TOCTiIKEHHSI,
MpOBe/IeHE Y BiJTiJIEHHI aKyIllIepcTBa Ta TiHeKoJIorii [HcTuTyTY 3a-
XBOPIOBaHb HUPOK Ta HAyKOBO-IOCTiMHOTO LIeHTPY (Axmemaban,
Innist) 3 2014 poky no aucrtonana 2020 poky. I1poaHanizoBaHo 27
BariTHOCTE y PELUITIEHTOK TpaHCIUIaHTOBaHOI HUpKU. [lim vac
BaTiTHOCTI Ta TIC/ISI HEi OIiHIOBaJIM HePOJIOTIUHI TTapaMeTpu B
MaTepi, aKylIepchKi yCKIagHEHHs U (DYyHKIII0 TpaHCIUIaHTaTa.
OCHOBHI pe3yJIBTaTH BKJII0YAJIX Yac MiXK TPaHCIUIaHTALliEI0 HUPKU
Ta 3a4aTTsIM, YaCTOTY HAaPODKEHHS KUBUX JiTeH, HUPKOBY (PYHK-
1i1o0 B MaTepi Ta 300pOB’sI HOBOHApOMKeHoro. JaHi 3i0paHi 3 Kiti-
HIYHUX 3aIUCiB i MpoaHaIi30BaHi peTpocneKTuBHO. Pe3yabTaTu.
[lepBUHHUMM KiHLIEBUMU TOUYKAMM OyJIM iHTepBaJl MiX TpaH-

CIIAaHTAlli€l0 HUPKM Ta 3a4aTTsIM, YaCTOTa HAPOIKCHHS XXKUBUX
nitet i pyHKIIIST HUPOK Matepi 1o Ta mics BaritHocTi. CepenHiit
BiK IMaIlliEHTOK Ha MOMEHT TpaHCIIaHTallii craHoBUB 28,70 * 3,82
POKY, cepelHiii Bik Ha MOMeHT 3adattss — 31,07 + 2,57 poky.
CepemHili 9ac MiX TpaHCIUIAHTAIl€0 i 3a4aTTsIM JOPiBHIOBAB
47 micsausm. CepenHiii piBeHb KpeaTHMHiIHY CHUPOBATKUA CTaHO-
BuB 1,13 & 0,39 mr/mn mig yac 3avarts i 1,09 + 0,45 mr/m nic-
s nonoriB. LlictHaausaTs BaritHocteir (59 %) 3aBepLumiancs
HapOIKEHHIM JKMBUX MiTeil. [lommpeHUMU YCKIaTHEHHSIMU
Oyau mpeekiamrcis (6 Bunankis, 22,22 %), nepemadacHi Mmoyio-
ru (16 Bunankis, 59 %) Ta HU3bKa Bara Mpu HapoIkeHHi (9 BuU-
nazkis, 33,33 %). KecapiB po3TiH BukoHaHo 14 xinkam (52 %).
BucHoBKU. BariTHicTh y perummieHTOK TPaHCIIAHTOBAHOI HHP-
KV MOXJIMBA TIPU PETEJIbBHOMY MOHITOPUHTY i HE Ma€ 3HAYHOTO
BIUIUBY Ha (DYHKIIiIO TpPaHCIJIAHTaTa MPU JOTPUMAaHHi ONITUMaJb-
HUX YMOB. Pe3ynbratu 3ajexarhb Bill anekBaTHOI (DYHKII1 HUPOK
IO BariTHOCTI, CTabiJIbHOI IMyHOCYTIPECUBHOI Teparlii Ta MyJIbTH-
MUCUUILIIHAPHOTO MiIXOYy.

Ki104oBi ci10Ba: BariTHicTb mica TpaHCIUIAHTALI HUPKU, Ba-
TiTHICTb BUCOKOTO PU3UKY
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Tool for acute kidney injury prediction
in hospitalised patients with COVID-19

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 forimproving 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 info 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 tailored fo 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 fo 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 B((’:Ihf.: gg)p S No'(‘;A=K1I 19(';;) up A(I;Ig:ogl;p Y
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*
gdG;Es?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 e s'gn'f;"*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, mgl/l 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
aminotansferase, U 0.02 + 0.01 0.0477 1.02 (1.00-1.040) | 0.641 (0.513-0.769)
Aspartate
amnotansierase, 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)
Srrne;}:”'“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)
{i”rﬁg?sase 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 AKl 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
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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% CI 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% CI)

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

Characteristic (lower-upper Cl)

Apparent prevalence 0.257 (0.178-0.349)

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%'r‘y”s" of acute kidney | 5P v, %
Padua Prediction e
Intercept | CRP, mg/L Score Qalcula- Result Critical 0177 Sensitivity, % | 78.9
tion value '
N/a 185.06 5
; i : Specificity, % | 80.0
6.011678 | 0.013576 0.862989 1.4423554 :'r']'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

34 Hupium. Kidneys

Tom 14, N2 1, 2025



OpwuriHaabHi ctarti / Original Articles

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 yHiBepcuTeT imeHi O.O. boromoabLsl, M. Knis, YkpaiHa
TOB «KATTTANA» (MeandHumi LLeHTP «YHIBepCaAbHQ KAiHika «O6epir»), M. Kuis, YkpaiHa
HaLiIOHQABHMI BINCbKOBUN MEANYHNU KAIHIYHK LLEHTP «[ OAOBHM BINCBKOBUN KAIHIYHWV FTOCMITAAL», M. KuiB, YKpQiHO

IHCTPYMEHT AASl NPOrHO3YBAHHS FOCTPOTO YPOKEHHS| HUPOK
Y rOCniTaAi30OBAHUX NaujieHTiB i3 COVID-19

Pe3siome. AKTyalbHiCTh. JIOCTIIKEHHS 30CcepeKeHe Ha TOCTPO-
My nomkomkeHHi Hupok (I'TIH) y rocmiTanizoBaHMX Mali€HTIB
i3 COVID-19. I'TIH € cepiio3HO0 MeAUYHOIO TPOOIEMOI0, 110
4yacTo MOB’sI3aHa 3 TSDKKUMU CTaHaMU, sIK-OT ITHEBMOHISI Ta cerl-
cuc. Posyminns npenukropiB ['TIH y nauienris i3 COVID-19 mae
BUpilIaJbHe 3HAYEHHS IS TIOJIIIIIEHHST Pe3yJIbTaTiB JIiKyBaHHSI.
Martepiamn Ta Metoau. Y Kuesi Gya0 mMpoBeaeHO PeTPOCIEK-
THUBHE JIOCJIIKEHHS TUITY «BUMAIOK — KOHTposib» Ha 6a3i TOB
«KATIUTAJl» (Mennunuit 1ieHTp «YHiBepcaibHa KiiHika «O6e-
pir»). Y HpoMy B3suiM yyacTh 129 mailieHTiB, rOCHiTalli30BaHUX i3
MOMipHUM Ta TsKKUM niepebirom COVID-19 3 2020 no 2021 pik.
Bonu Oynu posnineHi Ha 2 rpynu: Tux, y koro poszsunyiocst ['TTH
(n =19), i oci6 6e3 I'TIH (n = 110). dna nporHosyBanust ['TTH
BUKOPUCTAHO Pi3Hi MOMEi CTaTUCTUYHOI JIOTICTUYHOI perpecii.
PesyabraTu. 3Hauymmmu npeaukropamu I'TIH Oynu Bik, piBeHb
C-peakTBHOrO 0OiJika, aOCONIOTHA KiIbKIiCTh JIIM(OITUTIB, OILiH-
Ka 3a TMPOTHOCTUYHOIO IKanowo [lamyi Ta auxajibHa HEZOCTAT-
HicTb. He crocrepirangocst CyrTeBuX BiIMiHHOCTEI y PO3IOAiJIi 3a

CTaTTIO, PO3PAXYHKOBIH IIBUIKOCTI KIyOOUKOBOI (ijbrparlii mpu
rocmiTaizallii, apTepiajabHiii rinepTeHsii, IyKpoBoMy aiabeTi abo
iHIeKci Macu Tijla M JBoMa rpynaMu. baratodakropHa Joric-
TUYHA perpecis, 110 BKIIOYAE OLIHKY 3a mmikanoto [lamyi, mpomae-
MOHCTpYBaJIa BUCOKY MPOTHOCTUYHY edekTuBHicTs 3 AUC 0,803.
BucHoOBKH. Y craTTi miaKpecieHO KPUTUYHY MOTPeOYy B TOYHUX
MPOTHOCTUYHUX Moznensix po3Butky ['TIH, anantoBaHux 10 KOH-
KpeTHUX monyJisiuiid. Lle mocmimkeHHsT cripsMoBaHe Ha po3po0-
Ky HOBOI perioHajJbHOI MTPOTHOCTUYHOI MO /ISl MAIliEHTIB i3
COVID-19, i3 30cepemkeHHSIM Ha MOMYJIALl YKpaiHu. Y mopeni
BUKOPHUCTOBYIOThCS AaHi JUISl MOJIMIIEHHS MPOTHO3yBaHHS PU3U-
KiB i pe3yJIbTaTiB JIiKyBaHHS MALlIEHTIB, 3 aKLIEHTOM Ha BaXJIMBOCTI
pPaHHBOTO BUSIBJICHHS 11 cTpaTudikallii oci0d i3 BACOKUM PU3UKOM.
Kir0490Bi c¢j10Ba: cmepTHicTb; roctpe MOMIKOMXEHHS HUPOK;
MHeBMOHisl; C-peakTUBHUIA OiJI0K; TpOrHOCTUYHA IKaja [lamyi;
JIMGOIUTH; OUXaJlbHa HEIOCTaTHICTh, TPOMAJChKE 3I0POB’S;
roCITiTai3alisi; pe3yJbTaTh JIiKyBaHHs; (haKTOPU PU3UKY; MOJIe-
JIIOBaHHS
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"HaLiOHQABHA YHIBEDCUTET OXOPOHM 3A0P0B 1 YkpaiHu im. A, LLyrka, M. Kuis, YkpaiHa
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Hupku:
YPOMOAYAIH i rinepypukemisa

Pestome. AkTyanbHicTb. YpomoayAiH (UMod) MQe 3HQYHMY BIIAMB HQ PO3BUTOK | nepebir XpOHIYHOI XBOPO-
6u HPOK (XXH). Hanpukaaa, ByLLmit piBeHb Umod acouitoeTbCsl 3 BiAbLLIVIMUK PO3MIDAMM HUPKM TA PO30A-
XYHKOBOIO LUBUAKICTIO KAYOOYKOBOI pinbTpaLii (PLLIK®). BiaomMo, Lo ekckpewis Umod noB s13aHa 3 ppakLii-
HOKO ekcKkpeLieto ceqoBoi kcAoTv (UrAC), xAOpuAY Ta HATPIKO (MApKepamy 06 €MHOIO NepEBAHTAXKEHHST),
ane e He AO KiHLIS1 3'5COBAHMM 3B 130K Mixk Umod i rinepypukemieto. MeTa: AOCAIANTA 3B SI30K MK PIBHSIMU
UrAc kposi ta Umod y nauieHtiB 3 XXH |-l ctaaii. Marepiaan ta meTtoan. byAo npoBeseHe npoCrneKTBHE
PAHAOMIZOBAHE KOropTHE AocAiakeHHs ROLUNT (uROmodulin, UbiquinoNe, glutaThione), y sikomy B3siAmn
yyacTs 34 nauieHt 3 pisHemM sUrAC Ginblue 3a 360 MKMOAb/A, y 2021-2023 pp. AociiakeHHs: ROLUNT ripo-
Boamnocs y TOB «BETA-TINKOC» ta KALL bposapchkoi 6aQratornpodinbHOI KAIHIYHOI AIKQPHI, LLO € KAIHIYHU-
My 6a3amiu kKapeapm Hegponorii Ta H3T HaLIOHAABHOMO YHIBEPCUTETY OXOPOHM 3A0POB ST YKDQIHW iMeHi
A ynuka. Pe3yabtat. Pe3yabtar KopeAsuii CripMeHa noKA3aAu, Lo B rpyni (n = 34) iCHye 3HQYHUA
BEAVIKMI MO3UTUBHUM 3B 'SI30K: MDK ppaKLiHOK ekckpeliero Umod (FeUmod) TQ iHAEKCOM pu3uKy PO3BUTKY
TePMIHAAbHOI cTaaiil XXH yepes 2 pokmn (QxMD2) i yepes 5 pokis (QXxMDS5); mix iHaekcom YapacoHa (14),
KpeatHiHom KpoBi (sCrea), azotoMm cedosuH (BUN), cedoBurHoo KpoBi (sUreq), AinornpoTteisamim H13bKoT
winbHocTi (LDL), 3aranbHum xorectepuHom (sChol), Umod ceuyi (uUmod)/plLUK® 3a popmyroto CKD-EPI
(PWK®D,,). uUmod/kpeatuHiHom cedi (UCrea), arbbymiHom ceui (UAID)/uCrea; mixx uAlb/uUmod 1a uAlb,
uAlb/uCrea; mix pAob6oBmm uUmod (uUmod24) ta uUmod, uUmod/Umod kpoBi (sUmod), iHAeKCOM Mmacu
tina (IMT); mi>x uUmod/sUmod ta uUmod, uUmod24; mixx uUmod/uCrea 1a uAlb/uCrea, uUmod/plUK®,,,
FeUmod, sChol, LDL, ainorpoteiaamm pAy>ke Hn3bKOI winbHOCTi (VILDL), BiaACOTKOM >KMPOBOI TKAHMHW (KT,
sUrea, BUN, BUN/sCrea, sUrea/sCrea, @xMD2, QxMD5; mix uUmod/plLIK®,, 1a uUmod/uCrea, FeUmod,
sUrea, BUN, sCrea, @xMD2, QxMD5. BucHoBku. LLipoke KOAO BriavBY uUmod He TiAbKM HQ CEeYOBUAIAbHY
cucTemy pPoObUTh MOro BAXKAVBUM GIOMAPKEDOM B KAIHIYHIV MOQAKTUL HEGPOAOTIB, Q TAKOXX AIKQPIB IHLLMX

creuianbHOCTEMN.
KAIOYOBI CAOBQ: XPOHIYHA XBOPOOQA HUPOK; YALTPQA3BYKOBE AOCAIAKEHHS HUPOK; CEYOBA KMCAOTA, YPO-
MOAYAIH

BCTYI'I Na", xamito (K*) i ClI--2 (NKCC2) [1]. € rinoTte3a, 1110 Ie-

ITpu BimHOCHOMY AedituTi ypomonyiny (Umod) i/abo
Ha Ti3Hi# cTanmii XxpoHiuHO1 XBopoou HUpoK (XXH), 5K mo-
Kaszajo gociaimkeHHs Liu et al., mpokcumanbHa peadcopo-
11is1 pO3YMHEHUX PEUYOBUH KOMIEHCATOPHO 30i/IbIIYETHCS,
1110 CYIPOBOJIKYEThCSI aKTHBALIi€EI0 TPAHCIOPTEPiB ypaTiB
YHACJIiIOK 3HUXXEHHS B eMiTeliaIbHUX KJIiTUHAX, SIKi BU-
CTUJIAIOTh TOBCTMIA BUCXIAHWM BIiIAi KaHaJIbLIB HUPOK
(TAL), anmikayibHOI TpaHCIOKallil KOTpaHCIIOpTepa iOHIB

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

Lo rake Umod?

Umod (6inox Tamma — Xopcsajiia) Boepiie OyB Bil-
kputuii y 1950 poui Xopcpanaom i Tammom. BoHu ineH-
TUdikyBasM fOoro sIK iHTiOGITOp BipyCHOI reMarioTUHALLT
B ceui. ¥ 1985 poui Jdekep i Myumop MOBTOPHO BiIKpu-
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JIM L€}l TIpOTeiH SIK TJIiKOIPOTEiH 3 iMyHOMOAY/IIOIOUUMU
BJIacTUBOCTSIMU. JIBoMa pokamu mi3Hinie Pennica et al. Bu-
SIBUJIM, 1110 MepBUHHA cTpykTypa Umod ineHTH4YHa OinKy
Tamma — Xopcesajuia [1, 3—6].

Umod — HedpocnenmdiyHnii OiI0K, IO YTBOPIOETHCS
BUKJIFOUHO €TIiTeliaIbHUMU KIIITUHAMU B HUPKaX, SIKi BU-
crunatotb TAL-nietni [enne i nucranbHi kaHanbii [1, 3—9].

OcobaunsocrTi 6iocuHresy Umod

Umod € npoteinom macoto 90 k/la. binok-nonepe-
IHWK, SKUI CKIIaga€eThCs 3 640 aMiHOKHMCIIOT, KOTPaHCISI-
LiHHO TPAHCIOKYETHCS B €HIOIIA3MATUYHUI PETUKYJTYM
(ER), miciag 4yoro cUrHaJbHMI MENTUI BUAANSEThCS, a
caMm OiJIOK TJIIKO3Y€eThCsl Ha 7 i3 8 MOTEHIIMHUX CalTiB
N-3B’SI3aHOr0 TJIiKO3UJIIOBAHHS 3 YTBOPEHHSIM JUCYJIb-
GigHUX 3B’S3KiB i JomaBaHHSIM ITONEpeIHbEO cpopMoOBa-
Horo skopsl Tiikosundocharuauiainosuron (GPI) nHa
itoro C-kiHmi (iiMmoBipHO, Ha S614) [1, 5]. ITotim Umod,
KU TIOB’sSI3aHUII 3 MeMOpaHOIO, TPaHCIIOPTYETHCS B
amapat lonpmki. Tam BimOyBaeThbcs BiICiYeHHS TIIiKaHIB,
SIKi MAIOTh BEJIMKWI BMICT MaHO3, i 101aBaHHS CKJIAJHUX
rnikaHiB. 3pimi riaikanu 3 skopem GPI € copryrounmu
CUTHaJIaMH, SIKi OepyTb ydyacTb Y CIpPsSMOBYBaHHi Oilka,
SIK TIpaBUJIO, A0 amiKaJbHOI MeMOpaHU eImiTediaJbHUX
kiaitud TAL [1, 7]. ¥ kommiekci Tonpaxki BinOyBa€eThCcs
Moaudikalisa BciXx MIiKaHOBUX JAHLIOTIB A0 CKJIaTHUX
MOJIiIaHTHUX BYTJIEBO/IB, SIKi MalOTh KiHIIE€BI CiaJloBi KMC-
JIOTH, 3a BUHATKOM N274, gaxuii 30epira€ BUCOKOMaHO3-
Huit ¢pparmeHT [1].

[ericun mopymye rinpogoOHY B3aEMOMII0 MiXK BHY-
TPITHBOIO TiApohoOHOIO AiNsTHKOW (TinpodoOHUiT MO-
THUB, SIKUI PO3TallIOBYETHCS y MOMeHi ZP) Ta 30BHIIIHBOIO
rinpoobHO0 nOiMsgHKOK (iHmmMi Tigpo¢oOHUI MOTHB,
SIKMI PO3TaIllOBYETLCS MixX JoMeHOM ZP i gkipHuM caii-
ToM GPI), cTBOpIOIOUM 3HaTHMIL 10 TOIiMepU3allii MOHO-
Mep, KUl 3rogoM 30UpaEeThCs B IOJIMEpHi (hiTaMeHTU

[1]. Benuka KijbKicTh 3aMMLIKIB LKcTeiny (48,7 % ymicty
aMiHOKMCIIOT), SIKi OepyTh y4acTb B YTBOPEHHI BHYTpIllI-
HBOMOJICKYJIIPHUX OUCYJIbMITHUX MICTKIB, BILUIMBA€E Ha
WBUAKICTh no3piBaHHs Umod [1].

OKpiM KJIaCMYHOTO aIliKaJbHOTO HAIlUIFOBaHHS iCHYE
me 6aszomarepanbHe [1, 7]. ba3zonatepanbHO BimcopToBa-
Huit Umod BUBIIbHSIETBCA B iHTEPCTHUILil, 3BiIKM MOTpa-
1wIsie BKpoBoTiK [ 1, 7]. sUmod € mepeBakHO MOHOMEPHIM.
Hesinomo, womy sUmod He moiMepu3yeTbesi. MoXImnBo,
BiIMOBiAb KPUETHCI B MOro HM3bKill KOHLIEHTpALIil B CHU-
poBaTLi KpoBi MopiBHSAHO 3 ceuero (20—50 Hr/mil mpoTu
20—50 Mkr/ma BignosigHo) [1]. € 1ie i iHII NOSICHEHHS,
TaKi SIK aJIbTepHAaTUBHUIA caiiT posieruieHHs Ha C-KiHlii,
SIKWIA 30epirae mocIiIoBHICTh 30BHILTHBOI TipodoOHOT 1Ti-
JISTHKY i TUM CaMUM TEepelIKo/IXa€e arperaitii nomeHy ZP
[1] (puc. 1).

Umod ceyi (uUmod)

BiH € HaliGinbI MmommMpeHUM OiIKOM B cedi 310pOBOi
JIIOAWHY 1 HakmommpeHimooo ¢opmoro Umod [1, 7]. Pi-
BeHb Umod nipu6mm3ao B 100—300 pa3iB Bullmii 3a piBeHb
sUmod [12].

uUmod cekpeTyeTbesl y BUIJISIAI BUCOKOMOJIEKYISIP-
Horo mnojimepy (Mr = 1—-10 x 10¢ [a), y Bursaai ¢i6pu-
JISIPHOI MaTpHILi, 110 MOXKe 3aJIeXKHO BiJl iOHHOI CUJIM MaTu
reJienofioHy crpykrtypy [1, 4]. BuBomuthcs i3 ceuero 3i
nrBuaKicTio 30—60 Mr/meHb py HOpMaJTbHIl DYHKIIIT HU-
poxk [1].

uUmod Mae npsiMy Iito y CTBOPEHHI Ta 30epeXeHHi BO-
noHenpoHukHocTi TAL 3a paxyHOK CTBOPEHHSI TeJiernoio-
HOTO Tiipo(oOHOTO (eJIeKTPOHETaTUBHOIO) YILLJIbHEHHS,
SIKE TIOIITUPIOETHCS TI0 JIIOMEHY KaHAJbIIIB, MiATPUMYIOUN
30epeXXeHHs BiIbHOI Boau (IIPOTUTEUiHUII MeXaHi3M) Ta
MOIYJIIOIOUM KOHIIEHTpallito cedi [3, 5, 12].

Takox uUmod 3amobirae yrBopeHHIO KpUCTaliB oc-
dary kanbuio (Ca?") (38’sg3yBanHs Ca’" Ha ioro ciaminib-

HMX 3aJIMIIKaX, HETAaTUBHO 3apsIIKEeHUX)

ta okcanarty [5, 12]. Kpim Toro, uUmod
3aXUIA€E ypoTediaJbHuil Oap’ep (enek-
TpocTaTUUHA HeNTpasizallis KaTioHiB)
Ta ypoelmTeliil Bim iHGeKIill ce4yoBH-
BinHux nuisixis (ICBLI), peryntoe Hup-
KOBY peabcop6iito Ca?" i marnio (Mg?*)
y IWCTaJIbHUX 3BUBHUCTUX i CIIOJYIHUX
KaHaibLx [3, 5—7, 12]. uUmod cnpusie
BUBEIEHHIO Mg?" (ITOCUITIOI0YH aTTiKalb-
Hy eKchpecio emiTemianbHoro Mg?*-
KaHaJay Ta 3MEHIIYIOYM €HAOIUTO3) i
3HIKeHHIO piBHsa Ca’’ B ceui [5, 12].
uUmod Moxe 0yTu 6ioMapKepoMm Ty-
OysioiHTepCTULIATBLHOTO (hiOPO3Yy HUPOK
[9, 12], a TakOX BUKOPUCTOBYETHCS JUIST
oliHKM Macu HedpoHiB [1, 8, 13]. ¥ na-
mieHTiB i3 XXH amxyi piBHi uUmod Ko-
PENTIOIOTH i3 BUIIIMM PU3UKOM PO3BUTKY
HUPKOBOI HEJIOCTAaTHOCTI i/ab0 miBUI-
KOTO 3HMXEHHSI pO3paxyHKOBOI IIIBUI-
KOCTi Ki1y6oukoBoi dinsrpauii (pLLIK®D)

PucyHok 1. biocuHtez Umod [10, 11]

[12, 14].
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IHTepcruyiansHmr Umod (iUmod)

€ nymka, mo Umod Moxke CpusiTU He JIUIIE BiTHOB-
JICHHIO HUPOK, a i TMOIIKO/KEHHIO, Oyay4ud OCHOBHUM
iMyHOpery/IsiTopoM HMpoK. BuBinbHeHuit iUmod micis
MOIIKOKEeHHs ypoeriteito TAL mMoxe misiti sik moJie-
KyJISIpHUI TIaTepH, SIKWii TTOB’si3aHUil 3 Hebe3nekorw. Lle
3aJlydya€ BPOIKEHUN iMYHITET, 1110 BUKJIMKAE BUPOOJICHHS
iHTepnelikiny-10 [7, 12] i/abo akTuBali0 y TeHIPUTHUX
KitiTrHax toll-momioHoro penenropa-4 [12]. 3aBasgKu 1bO-
My iUmod ycmilmHo moenHye aganTUBHUI Ta BPOIKEHUMA
iMyHiTeT (imyHocTumymoloua mis) [12]. Takox iUmod
MOXe iHIyKyBaTH (arouuTo3 i IpoJidepallilo MOHOHY-
KJIeapHUX (DaroluTiB, B3aEMOIiI0UM 3 iHIIIMMU peLernTopa-
MU Makpodaris [12].

Uupkyntorounn, 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 TIIOMepyJIoIaTisIMI Ha paHHIiX cTamisx [12]. Takox mix
KoHueHTpawiero sUmod Ta CXWJIbHICTIO IO KajabLudika-
il CHpOBaTKM iCHye OOepHEHa 3aJIeXXHICTh 3a PaxyHOK
3B’s13yBaHHs sUmod i3 3amajbHUMM LUTOKiHamu [12]. €
JaHi, 110 TOCTPe MOIIKOMKEHHSI HUPOK 3HUXKYE KOHIIEH-
Tpauito sUmod, a micJist oay>kaHHsI CIIOCTePira€Thcsl 30i1b-
meHHs piBHA sUmod, ane He uUmod 3a paxyHOK Iepe-
HanpasiaeHHs: Umod Bin anikaibHOi 10 6a3zoiatepaibHOT
MeMOpanu [12].

Binbma konnenTpanis sUmod acolitoeThest 3 HIKIMM
PU3MKOM 3arajibHoi cMepTHOCTI i cepiieBo-cynnHHUX (CC)
nofiit y mauieHTiB i3 XXH Tta moneit moxuioro Biky [7, 8,
12]. Takox sUmod Mae TicHUI1 3B’SI30K 3 IIOPYILICHHSIM Me-
TabomizMy rmoko3u (Glu) [12] Ta po3BUTKOM IepenaiabeTy
Ta miabety [1]. sUmod moxe 6yTu 6iomapKepoM LiJTiCHOCTI
KaHaJblliB, Macu Ta QyHKIIii HUpoK [1, 4, 7, 8, 12].

Poab Umod y micLeBomMy i 3araAbHOMY
romeocrasi

Otxe, Umod mae mieiloTponHy nito, pi3Hi dhopmu
Umod monymooTh (i3ioIoriudi Ta MOJIEKYJISIpHI ITpolie-
cu B opraHizmi moauau [12]. Umod MoxHa BBaxkaTu Iie
OIIHUM TOPMOHOTIOAIOHMM MEeNTUIOM, SIKUI BUPOOJISIETh-

csl HUpKaMuy Ta OpMy€e CUTHAJbHUM 3amajJbHUil OalaHc i
CUCTEMHUU IMYHITET, € PEryJsiTOpOM OKCUAAHTHOTO CTpe-
cy [1].

Umod nputamMaHHi Taki ¢yHKIIii: BOTOHETTPOHUKHICTh
TOBCTOI BUCXiHOI neT/i [eHsie, akTUBHICTh IOHHMX KaHa-
niB y TAL ta kJtiTMHaX TUCTaJbHUX KaHAJIbIIiB, TOMEOCTa3
Mg? Ta Ca?", mepexpecHUil TOTIK 3 MPOKCUMaJIbHUMU
KaHAJIBIISIMU B HUPKAaX, PETYJIsiilis CUCTEMHOTO TPaHyJIO-
oe3y, roMeocTa3 MOHOHYKJIeapHUX (DarouuTiB y HUPKax,
COPUMHSTIMBICTD Ta BiAIMOBIAb HAa MOIIKOMIXEHHS HUPOK
ta ICBII, 3axuct Big ICBIII 3a paxyHOK 3B’sI3yBaHHSI Ma-
HO3 i3 (imMOpissMu 1-ro Tuily ypomnatoreHHoi Escherichia
coli Ta 3aXUCT BiJl TiTOreHe3y HUPOK 3a paXyHOK 3MEHILIEH-
Hd arperaiiii KpucraniB okcanaty i Ca?* [1, 4].

Lo rake HUr?

KoHueHTpartis ceuoBoi kucyiotu y Kposi (sUrAc) y 4o-
JIOBIKIiB BUIIE 7 MT/mI Ta 6 MI/IJT y XXiHOK BU3HAYAETHCS
sk HUr. HUr BuHuKae, K TpaBUiIo, BHACIIOK 3HVKEHHST
eKCKpellii i/ab0 HaaMipHOTO YTBOPEHHSI CEYOBOI KUCIOTU
(UrAc) [15—-19].

HUr — ue maGopatopHuii (heHOMEH CTiiiKOTO IIiIBH-
nieHHs KoHueHTpaiiii sUrAc (> 360 mxmoJib/i) [16, 19, 20].

Etionorisa HUr

Taki cranu, sik atepockiiepo3, CC-3axBOproBaHHSI, Ti-
MEePTOHIs, OXUPIHHS, META0OIIYHUIA CUHAPOM, IIyKPOBUIA
niabeT, XpOHiIYHEe 3aXBOPIOBAHHSI HUPOK, MOXYTb CYTIPOBO-
JoKyBaTHCs Tinepypuko3ypiero Ta HUr [15, 16, 18, 19, 21,
22]. BigmoBinHa iHdopMmalris BigoopaxeHa y Taou. 1 [18].

Kinku maroTh Huxk4i nmokasHuku UrAc uyepes BIUIUB
ectporeny. HUr He 3aBXmm BKa3zye Ha IaTodOTiO0. Y 3a-
TaJIbHii TTOMyJIsALil BOHA Ma€ 0e3CMMIOTOMHUI mepelir (y
90—95 % nauienris) [18, 23].

MexaHismu HUr

UrAc (ximiuna popmyna C.H,N,O,) yTBOopro€TbCsl BHa-
ciimok posmnany nypuHiB (puc. 2). sUrAc, sIK TipaBUIIO, €
y BUIJIsII ioHi30BaHOi hopmu ypartiB [18]. ¥ neuiHwi Bia-
OyBa€eTHCSI OCHOBHUI METa00JIi3M MypUHiB 3aBASIKUA yJacTi
KCaHTMHOKcHAa3u. JlereHi abo cepiie TexX MOXYTb OpaTu B
boMy yuacts [17, 18, 21, 24].

Ta6bnnys 1. MeTaboniam UrAc

Hapnuwok UrAc

3HMxeHHs ekckpedii UrAc

[MopyLUeHHs NypUHOBOro 06MiHy

MopyLueHHs dyHKUii HUPOK

[ieta, 6araTta nypuHamu

lnoTnpeos

®pykTO3a

linepnapaTtnpeos

Bucokuin piBeHb 06MiHY B KNniTUHax

Aunpoos

PynHyBaHHA KNiTUH

TokcuHu/MeguyHi npenapatun™

[inoBonemis

CwuHppom JayHa

Cwvngpom BapTttepa

Capkoinos

Mpumitka: * — netnbosi i TiasnaHi AiypeTNkn 3assuydan CipUYNHAIOTL fo3o3anexHui Tun HUr [18].
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Yepe3s nunyHKoBo-KuKoBUi TpakT (LLIKT) BUBoAUTH-
cs1 mpuban3Ho omgHa TpetuHa UrAc i 6JM3bKO JABOX Tpe-
TUH — 4Yepe3 HUPKU. AJjie Y pa3i aucdyHKIii 1TYHKOBO-
KHMIIIKOBOI i/a00 HUPKOBOI CUCTEM 3a3HauyeHi IMpOmopiiil
MOXYTb 3MiHIOBatucs [17, 18, 25-27].

VY npokcumanbHoMy KaHabIli 90 % BindirsrpoBaHOTO
ypary peabcopOyetncs [18].

OnHy TpeTuHY m000BOi KinmbKocTi sUrAc cTaHOBIISTH
nieTnani mypuau (100—200 Mr/meHb), iHI IBi TPETMHU
MOXONSITh 3 €HOOTeHHUX IIKepesl, 30KpeMa MeTa0oJi3My
HykJeiHoBuX Kuciaor (500—600 mr/mens) [17, 18, 26, 27].
CraHu, $IKi MiABUILYIOTh OOMiH B KJIiTMHAX (HaAIlpUKJIAm,
pabmomioJii3, Ji3UC MyXJIMHU, TeMOJIi3 Ta iH.) i/abo 3HU-
KYIOTb eKCKpeLito, cynpoBomxytoTbess HUr (Hanpukinan,
HUPKOBA HEJIOCTATHICTh, METAOOJIUHUII CUHAPOM, TeHe-
TUYHI posnaau Ta iH.) [17, 18, 27, 28]. Ha enmoreHHuit
CUHTE3 ITypUHY MOXe BIUTMBATU Ne(eKT riMmoKCaHTUHTYa-
HiHdochopubosmTpaHchepasu Ta akTUBHICTb ochopu-
ooswmimipodocdarcunteTasu [18].

ToaQHCNOPT yparTiB y HUPKAX

Y 90 % moneit HUr crippumnHsie MOpYIIeHHST eKCKPeITil
ceui. /lo mopyleHb eKCKpellii BiTHOCITh IMOCUIEHHS Ka-
HaJIblIeBOI peadcopOllii, 3HMKEeHHST KITyOOUKOBOI (piibTpa-
11ii Ta 3BHUKEHHSI KaHaJIbLIEBOI CeKpellil.

Tpancnoprep UrAc 1 (URAT1), sikuii 10Kajti3yeThCs B
anikaJbHill MeMOpaHi KJIITUHU, KOHTPOJIIOE TPOKCUMAJIb-
Hy KaHayiblieBy peabcopoiito UrAc [16—18]. 3meHIeHHs
00’eMy, JIiKM Ta OpraHivyHi KUCJIOTU MOXYTh CTUMYJTIOBATH
URAT1. Tomy iHribitopu (necunypan, 6eH30poMapoH Ta
npobenenua) URATI € nyxe eheKTUBHUMU B JIiKyBaHHI
HUr [17, 18]. IloTiM ypar 3a IOIIOMOI0OI0 TpaHCIIOpTepa
Glu 9 nepeMilyeTbcsl B HUpKOBUIA iHTepcTuiii [16—18].

V kucmiit cedi (pH < 5,5) UrAc Bunamae B Kpucraiu
JKOBTO-KOPUYHEBOIO KOJIHOPY POMOOBUAHOI (hopMu abo
¢dopmu pozetku [18].

KainiyHi nposiBn HUr

Ax npaBuio, cumntoMHa HUr cynpoBoKy€eThes pi3-
HUMM (DOpMaMU ypaxkKeHHSI HUPOK (rocTpa ce4yoKucia He-
¢dpomnarist, KpucranaiuHa Hedporarisi, ce4okaM’siHa XBOPO-
6a (CKX) Ta in.) i/a6o momarpoto [18, 20].

O

HN
NH

AN N~ o
H

PucyHok 2. XimidyHa ctpyktypa UrAc

IMogarpa — 1ie 3amajbHe 3aXBOPIOBaHHS, 1110 Xapak-
TEPUBYETHCS METAOOTIUHUM PO3JaIOM 3 HAKOMUYEHHSIM
sUrAc i BigkanaHHsiM kpuctaiiB MmoHoypaty Na* (MYH)
y TKaHUHax Ta cyriobax [14, 17, 18, 20]. Xosnox i kucior-
HUIi CcTaH ITOCWIIOIOTh BimKiIagmaHHs KpucrtajiiB MYH y
cyriobax. Y 4oJIOBiKiB Tojiarpa CriocTepiraeThCs yacTille,
HiX y XiHOK (4 : 1) [18].

[Ipr BMHMKHEHHI CEYOKMCIOro HedpoJiTiasy BUpi-
IIaJIbHY POJIb BimirpaloTh TirmoBosieMis, HU3bKuii pH ceui
i rimepypukosypis. ['inmepypuko3ypist — 11e cTaH, Mpu SIKO-
My KoHueHTpauist UrAc B ceui > 750 mr/mo0y y XiHOK i
> 800 mr/mo0y y yosogikis [18]. biusbko 5—10 % Bix ycix
CEYOBHMX KaMeHiB cTaHOBISATh KameHi UrAc [18].

Merta J0CHIIKEHHSA: TOCTIIUTH 3B’SI30K MiX PiBHAMUI
sUrAc Ta Umod y nauientiB 3 XXH I—III cranii.

JIuzaiin pocaimkenHd. Y mepion 3 nucromama 2021
poky no motoro 2023 poky y TOB «BETA-TIJTFOC» Ta
KL Bposapchkoi 6ararornpodisibHOT KJTiHiYHOI JiKapHi,
1o € KiIiHiYHuMU 6azamu Kadenpu Hedposorii Ta H3T
HamionanbHOro yHiBepCUTETY OXOPOHM 3O0POB’S YKpai-
Hu imeHi [1.JI. [llynuka, Oyn1o mpoBeaeHO MPOCIEKTUBHE
paHmomizoBaHe (METOOOM BMIIaAKOBMX YHMCE) KOIOpTHE
nociimkeHHs: ROLUNT (uROmoduLin, UbiquinoNe,
glutaThione), y IKoMy B3sUIM y4acThb 34 MallieHTU 3 piBHEM
sUrAc moHaza 360 MKMOJIb/JI.

MaTepiaAn Ta METOAUN AOCAIAIKEHHS

KputepissMi BKJIIOYEHHSI XBOPUX Vy JOCIIIKEHHS
ROLUNT 0Oynu: HasiBHICTh pe3yJibTaTiB JabopaTOpHO-iH-
CTPYMEHTAJIbHUX 00CTeXeHb, BiK Bia 18 o 64 pokiB, 3roma
TailieHTa Ha y4acThb Yy JOCJiDKeHHI, 3[aTHICTh 10 aJeKBaT-
HOI CHiBIIpalli y IIPOLeCi TOCTiIKEHHSI.

Kputepisimu BukmioueHHs 3 mociimkeHHs ROLUNT
Oy/Iu: BiIMOBa Malli€HTa, IICUXiYHi po3Jaau, IeKOMIIEHCa-
1[is1 XpOHIYHUX 3aXBOPIOBaHb, TOCTPi HEBiNKJIAAHI CTaHU,
TSIKKi 3aXBOPIOBAHHS MEYiHKU, OHKOJIOTs.

Yci nauieHTH nianycanu iHpopMoBaHi 3roau Ha y4acTh
y JOCTiI>KeHHI, BCi JaHi JOCTIIKEHHSs OyJIu 3HEOCOOIEHI.

[pyna nauieHTiB y gociimkeHHi (n = 34) mana piBHi
sUrAc 6inbiie 3a 360 MKMOJIB/JI.

Yci manieHtn oOcTtexeHi JgabopaTopHO. 3arajibHO-
KJIiHIYHI Ta GioxiMiuHi JJabopaTOpHi JOCHIIKEHHS BUKO-
HyBaymmcsa B adoparopii TOB «BETA-ITJIKOC» Ha aBTO-
MaTu3oBaHoMy OioximiuHomy anamizaTopi XL 180 (Erba
diagnostics Mannheim) 3a cTaHZapTHOIO METOOMKOIO Ha
nigcrabi mineHsii MO3 Ha MeauuHy npakTuky Ne 637 Bin
01.10.2015 p.

3abip KpoBi 151 OOCTiIKEHHSI MPOBOAMBCS HATILIE O
09:00 ronuHi, 3a6ip ceui i JocTaBieHHs ii B JabOpaTopiio
3/1iliCHIOBAIOCS MaliEHTaMU CaMOCTIHHO 3TiIHO 3 3arajib-
HONIPUUHSATUMY BUMOTaMM.

Y mauieHTiB 1OCTiIXKYBaTUCh TaKi MOKA3HUKU: CTaTh,
BiK, OKpyHicTb Tanii, uUmod, uUmod24, uAlb, kpeaTu-
HiH ceui (uCrea), sUmod, kpeatuHiH KpoBi (sCrea), sUrAc,
riikoBaHuii remorsio6in (HbAlc), Glu, sUrea, a3ot ceuo-
Bunu (BUN), sChol, mimompoTeinn BHCOKOI IIUIBHOCTI
(HDL), LDL, VLDL, tpurniuepuau (sTrig), cucToaiaHmii
aprepianbHuii Tuck (CAT), miactojiyHuii apTepiaabHUA
tHck (I1AT), noBXrHa, TOBLUIXHA, IIMPUHA HUPOK, TOBIIY-
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Ha napenximu (TII), noBxXuHa, TOBLIU-
Ha, IMPUHA HUPKOBOTO CHHYca, iHAeKC

pesucteHtHocTi (IR) a. renalis. 25
Takox po3paxoByBajaucsl  IOXiIHi
nokasHuku, sk-ot: IMT, uAlb/uUmod, 2
uAlb/uCrea, uUmod/uCrea, uUmod/
sUmod, uUmod/plIK®D_, , dpak-

15
miftHa  exckpewis Umod (FeUmod),

BUN/sCrea, sUrea/sCrea, pLUK®_ .
plUK®, ... plIK®_ ., in;gexc are-
poreHHocti miasmMu (AIP), iHmexc Bi-
cuepaiabHoro oxupinasg (IBO), Bimco- | 2°
TOoK XupoBoi TKaHuHU (2KT), 3arajbHuit
00’eM, 00’eM cHHyca i 00’eM mapeHXiMu 0
HUPOK, Maca HUPKHU, CTPYKTYPHUIA iH-
nekc (CI) nupku, iHnekc Yapacona (14),

312 625

uUMOD

1250 2500 5000 10000 20000

e UUMOD

QxMD2i QxMD:5.

Mertonuka ~ BU3HAUEHHS  PiBHS
uUmod HactynHa. 3pasku cedi (cepemHsi mopiiist), 3i-
OpaHOI BpaHIli, Bigpa3y IICIs OTPUMaHHS PO3IMOMIISIIN
B 1ipoGipku (1,5 mur). Yci 3pa3ku cedi 30epiraamcs Ipu
temmeparypi —20 °C. uUmod BuMiproBaau 3a 10IIOMOI0I0
KOMEPIiHO JOCTYITHOro Habopy Wil iMyHOMDEPMEHTHOTO
anaunizy (ELISA) (OriGene Technologies GmbH, ITepdopn,
Himeuyunna). Hagani Bupo6Hukom xapakrepuctuku 1MDA:
Has3Ba — BUCOKOUyTIuBUiI HaGip ELISA mist KinbKicHOTO
BuszHayeHHs1 Umod moauau (Human Uromodulin/Umod
ELISA Kit); 96 tyHOK 3i cTpuniamu; 9y TauBicTh < 10 1r/m;
niarazoH BusiBieHHs 312—20 000 rir/mu; ipu 4 °C — 30e-
piraHHsT TIpoTsITOM 6 MicsiB, mpu —20 °C — TMpoTsIToM
12 micsmiB. PiBenr uUmod BuMipioBasm 3a JOIIOMOTIOIO
doroMeTpa Tpu HOBXKUHI XBIi 450 HM i eTajoHHIN mO-
BXMHI XBUJIi 620 HM. J1oCTiIKeHHSI IPOBOAUIIOCH Ha iMy-
HodepMmeHTHOMY aHaimizatopi RT-6100 (Rayto Life And
Analytical Sciences Co., Ltd., Kuraiicbka Haponna Pec-
nyosika).

KanibpoBaHa xpuBa BiAmoBiga€ Oiama3oHy i HOpMam
BUPOOHUKA TAHOTO PeaKTUBY Ta HABEJEHOMY HUM IpUKJIa-
Iy CTaHIapTHOI KPUBOI, sIKa BXoauJia o peaktuBy (Human
Uromodulin/umod ELISA Kit (EA102492)). Ipukian
CTaHIAPTHOI KPUBOI ITOAAHO Ha puc. 3.

HaiiBumnmii O.D. 3HaueHHS MOXKe Oy TH BUILIMM a00 HUK -
YUM, HiX y npukiafii. Pesyasrar ekcriepuMeHTy € cTaTuc-
TUYHO 3HAYYIINUM, KO HaiiBuiuii O.D. 3HaYeHHs cTa-
HOBUTH He MeHIe 3a 1,0. Konuentparis 0/312/625/1250/
2500/5000/10000/20000 (rir/mu), 0.D.0,124/0,166/0,196/
0,291/0,436/0,676/1,158/2,017. Ha miacraBi Lux maHUX
MO>KHA CTBEPXXYBATH, 1110 PeakKTUB POOOUUIA i SAKIiCTh J10-
CJIIIDKEHHS BUCOKA.

VYaprpasBykoBe nociimkeHHs (Y3Il) HUPOK MpOBO-
nunochk y TOB «BETA-TIJIHOC», sike € kiiHiuHOIO 6a3010
HYO3Y imeni I1.JI. Llynuka, Ha cramioHapHoMy Y3-
amapari Toshiba (Canon) Aplio 300 (ArmnoHist) 3 KOHBEK-
cHuM gatunkoM Toshiba PVT-375BT (3,75 MIir).

VY3]1 HUPOK MPOBOAMIOCS OJHUM JIiKapeM sl BCixX Ta-
LIEHTIB 3TiAHO 3i CTaHZAPTHUM IIPOTOKOJIOM. Ha coHorpa-
Max (3 MaKCHMAaJbHOIO JOBXMHOIO OCi) BUMipIOBAJIUCS B
TOPU30HTAJIbHOMY ITOJIOXKEHHI malieHTa (JieXkauu Ha CIv-
Hi) TaKi MOKa3HUKMU: IIIMPHUHA, JOBXKMHA, TOBIIMHA KOXXHOI

PucyHok 3. CtaHgaptHa kpmuBa uUmod

Hupku. IR a. renalis BUMipioBaBcsI B ropy30HTaIbHOMY I10-
JIOXKEHHI MalieHTa B MeXax [IeHTPaJIbHOTO €XOKOMILIEKCY.

V maiieHTiB TOCTIiIKyBaIMCh TaKi ITOKA3HUKN: JOBXIHA
npaBoi Hupku (ITH), roBmmna I[TH, mmpuna I[TH, 3arans-
Huii o6’em I1H, mosxkunHa cunyca I1H, ToBimimnHa cunHyca
ITH, mmpuna cunyca I[TH, 06’eM cunyca I1H, 06’em mapeH-
ximu ITH, IR a. renalis TTH, nosxuna niBoi Hupku (JIH),
toBuHa JIH, mmpuna JIH, 06’em 3aranbHuii JIH, noBxu-
Ha cunyca JIH, ToBmuHa cunyca JIH, mmpuna cunyca JIH,
00’eM cunyca JIH, 06’em mapenximMu JIH, IR a. renalis JTH.

st oliHKM po3roaiy naHux st BuOGipku (n > 50) y
JOCJTIDKeHHSIX BUKOPUCTOBYBaBcsl Kputepiii Kosmoropo-
Ba — CmmpnoBa. st Bubipku (n < 50) BUKOpHCTOBYBaBCSI
kpurepiii Illamipo — Vinka. JlaHi 3 HopMaJIbHUM pPO3IIO-
nioM OyJiM TOAaHi SIK CepeaHE T CTaHMapTHE BiIXWJICHHS
(mani mogaHi sk M * SD); mani, po3monii SIKMX BiApi3HSIB-
¢Sl Bil HEHOPMAJIbHOTO, — SIK MeiaHa (HUXHiil KBapTUJIb,
BepxHiii kBapTwib) (maHi momani sik Me (Q2) (Q1, Q3)).
JliHiliHy perpecito MpoBOAWIM 3 3aJeKHOI 3MiHHOIO Ta
He3aJleXXHUMHU 3MiHHMMU. KopensiuiitHuil aHanis i aHasi3
MHOXWHHOI perpecii mpoBoanIu 3a KoedilliEHTOM KOpeisi-
uii [MipcoHa, K110 MaHi OyM 3 HOPMaJbHUM PO3ITO/IIJIOM.
SKI110 po3Moisl JaHUX BiIPi3HSBCS BiJl HOPMaJbHOTO — 3a
koeditieHTom kopeJsiii CriipmeHa (r). 3HaueHHs p < 0,05
BBAXKAJIOCS CTATUCTUYHO 3HAYYIIVM.

MareMaTMIHMI aHajli3 i CTaTUCTMYHA OOpoOKa pe-
3yJbTaTiB 3AiiICHIOBAJIMCS 3a TOIIOMOIOI0 ImporpaM Minitab
Statistical Software, Jamovi 2.6.13.0 Ta Statistic Kingdom.

JocnimkeHHs 0y10 CXBaJIEeHO KOMiCi€10 3 MUTaHb €TUKU
HarioHanbHOro yHiBepcUTETY OXOPOHU 310POB’sl YKpaiHu
imeHi I1.JI. Illynuka.

[Tpu nposeaenHi nocaimxkeHHs: ROLUNT notpumyBsa-
JINCh TIpaBUJI OE3MEKU ISl 30€peXKeHHSI KUTTSI, 300POB’S i
JMIOTPUMAHHS TMpaB Malli€HTIB, MOPAJIbHO-ETUYHUX HOPM i
KaHOHIB JIFOJICHKOI TiTHOCTI 3rigHO 3 [e1bCiHChKOIO NeKa-
paniero BcecBiTHBOI MeamuHOI acomwiamii (€TWYHI IIpUH-
LIMIIA TIPOBEJEHHSI HAYKOBUX MEIWYHUX MOCITIIKEHb 3a
yuacTio moguHu (1964—2008 pp.)), OCHOBHUX IOJOXKEHb
Konpenuii Pann €Bponu mpo mpasa jgoguHu Ta OGiome-
nuiuHy (Bin 04.04.1997 p.), ETuuHoro xomexcy BYEHOTo
Ykpainu (2009 p.) i Hakazy MO3 Ykpainu Bin 23.09.2009 p.
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Ne 690 (3i 3MiHamu, BHeceHMMHU 3rimHO 3 Hakazom MO3 |
Ykpainu Big 12.07.2012 p. Ne 523).

[pi6Hi rinepexoreHHi 4 (18[7 %)
. BKJTHOYEHHS

Pe3yAbTATU AOCAIAXKEHHS i

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

VY crpykrypi XXH Oinbuicte Hajiexana TyOyJoiHTep- N
CTUIliaJIbHOMY HedpUTy HEBCTAHOBJIEHOI eTiosorii — 9
nauieHTiB (26,47 %), rinepreH3uBHi Hedpormarii — 6 na- KicTut Hupok 8 (30,89 %)

wieHTiB (17,65 %). diabetruHa HedpomnaTis Oyaa y 3 ma-
wieHTiB (8,82 %), 5 mauientiB maau CKX (14,71 %). Xpo- 7
Hiuni ICBII manu 3 matientu (8,82 %). 3 mogmarpuyHoO HedbponiTias | 5/(9,76 %)
HedpOIIaTiero i XpOHIYHUM TJI0OMepYIoHePUTOM OYJI0 10
1 mamienty (2,94 %). 6 mauienTis (17,65 %) He Maii 03HaK .

XXH. Ha puc. 4 nogaHo KiJibKicTb Malli€HTiB 3aJIEXHO BiJ CeyoconboBuit
) . ) _ 14 (44,72 %)
niarHo3y XXH (BiICOTKOBi 3HaU€HHST OKPYIJIEHO). piates
TTpu Y31 HUpOK 3HAUHY YaCTKY 3aiiMaB CE40COTbOBUIA JTi- ! ! ! ! ! !
ate3 — y 14 mattieHTiB (44,72 %), nedpomiriaz — y 5 (9,76 %), 0O 2 4 6 8 10 12 14
Kicti HUpoK Oy/u y 8 nauieHTis (30,89 %), anrioninomu —y 3 PucyHok 5. Poznopgin Y3/-3Haxigok
(14,63 %), npi6Hi rinmepexoreHHi BKIIOYeHHS (KaTbIbiKaTH, y nayieHTis

CKJIEpPO3 TMapeHximMn), inmre — y 4 (18,7 %) (puc. 5).

Cepenni 3nHauyeHHs uUmod, uUmod24, sUmod Ta
sUrAc rpynu (n = 34) cranosuau 21,89, 59,52, 49,76,
438,73 BinmosigHo (puc. 6—9). 8

Pesynbratu kopensuii CiipMeHa nokasajiu, 110 B Ipy- 7
mi (n = 34) icHye 3HAYHUI1 BEJIMKUIA TO3UTUBHUIL 3B SI30K:
mixxk FeUmod ta QxMD2, QxMDS5, T4, 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 Ty6ynoiHTepcTuuianbHuii 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 3a51€XHo PucyHok 7. Yactora 3HayeHb uUmod24
Big piarHo3y XXH y nayieHTiB rpynu
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Frequency
Frequency

2

0-

35 40 45 50 55 60 65 70 320 640

Mean 49,76 sUmod Mean 4387 sUrAc
StDev 7,227 StDev 69,57

N 34 N 34

PucyHok 9. HYactora 3HauyeHb sUrAc
y nayieHTiB rpynu

PucyHok 8. Yactora 3HauyeHb sUmod
y nayieHriB 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/pllK®,, | 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
pLIK®D,, -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 NH —-0,4499 0,007588 [-0,7006, —0,1004] 0,2024 -2,85
14 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 — KoebiyieHT Kopensayii paHry CnipmeHa; p — cTaTUCTUYHa Bipo-
rigHictb; 95% Al [r] — 95% poBipynii iHTepBan koedpilyieHTa Kopensayii paHry CnipmeHa; r’ — koegpilieHT gerep-
miHayii; T — noka3Huk T-tecTy.
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Tabnumys 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 iHwunumMu nokasHukamu B rpyni (n = 34)

Moka3Huk 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. Kopensuisa sUmod 3 iHWwmMmy nokasHukamu B rpyni (n = 34)
MokasHuk 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

TMpumitku: r lMipcoH — koegpiyieHT Kopensyii paHry llipcoHa; p — cratuctu4dHa siporigHicte; 95% Al [r] — 95%
AoBipYnii iHTepBan koegpiyieHTa kopensayii paHry lMipcoHa; r’ — koegpiyieHT geTepmiHauii; T — nokasHuk T-TecTy.

Ta6nuys 6. Kopensiyis uUmod 3 iHLunmn nokasumkamm 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 —4,14083
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 [0,09728, 0,6988] 0,2 2,8286
HosxwHa JTH 0,3589 0,0371 [-0,001787, 0,637] 0,1288 2,1754
LWnpuHa JTH 0,361 0,03594 [0,0004671, 0,6385] 0,1303 2,1898
O6’em 3aranbHun 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 JTH 0,3537 0,04015 [-0,007427, 0,6332] 0,1251 2,1392
O6’em napeHximu J1H 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; mix uUmod/uCrea ta uAlb/
uCrea, uUmod/plIK® ., , FeUmod, sChol, LDL, VLDL,
Bincorok 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 TMO3WTUBHUU  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/plIK® ., . NOBXKUHOIO
JIH, mmupunotr JIH, o6’emom 3aranpHum JIH, macoro
JIH, noxwuHoto cunyca JIH, 06’emom mapenximu JIH;
Mixx uUmod/sUmod ta uCrea, IMT, mixx uUmod/uCrea
ta BikoMm, AIP, IBO, CAT, I4; mix uUmod/plUK® _
ta uUmod, uUmod24, uAlb/uCrea, sChol, LDL, VLDL,
sTrig, Bimcotok KT, JIAT, CAT, 14.

3HaYHU BeIMKMI HeraTuBHUM 3B’ 5130K: Mixk FeUmod
ta plIK® ., plIK®, . . plIK®_ . uCrea; Mix
uAlb/uUmod ta uUmod, uUmod24, uUmod/sUmod;

Ta6nunys 8. Kopensuis uUmod/sUmod 3 iHummn noka3sHukamu B rpyrni (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

Ta6nuys 9. Kopensuis uUmod/uCrea 3 iHLUMMU noka3HuKamu 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
pLUKD, -0,6159 0,0001054 [-0,8067, —0,309] 0,3794 —4,4228
pLUK®D,, 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
14 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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mixk uUmod/uCrea ta uCrea, plIIK®

plIK®
plIK®

C-G?
MDR

CKD’

plIK®D
mix  uUmod/plIK®D .~ ta plHKD
- pLLIKCDC_G.

MDRD’
CKD’

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

mix uAlb/uUmod ta Glu, pIIIK®

Cc-G?

IMT; mixk sUmod Ta

uAlb/uCrea; mix uUmod/uCrea Ta cratto, TIT TTH; mix

uUmod/pLLIK®

CKD

Ta uCrea.

3HauHUI Majuii HeraTUBHMI 3B’si30K: Mixx uUmod/
sUmod ta 06’emom cunyca [TH (Ta6a. 2—10).

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

Moka3Huk r CnipmeH p 95% Al [r] r T
uUmod 0,3542 0,03986 [-0,0069086, 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
BincoTok XXT 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
pLLIKD . —-0,6895 0,000006465 [-0,8494, —0,4137] 0,4755 —-5,3858
PLUK®D,, o —0,6938 0,000005361 [-0,8518, —0,4201] 0,4814 -5,4501
pLKOD,, . —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
Y 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

Ta6bnuys 11. Perpecia mix uUmod i iHummn nokasHukamm B rpyni (n = 34)
Moka3Huk | p Wanipo — a
s R r © | F(1,32) B(p), [C1] a(p), [C1]
. 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]
* —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]
x| —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/ xx 6,4468 (0,03373), 16,818 (< 0,001),
PLIK®D,, . 0,08751 0,3651 | 0,1333 | 4,9221 7,5976 [0,5278, 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]
ok 4,4674 (0,04884), -3,9701 (0,757),
Glu 0,0559 0,3404 | 0,1159 | 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, AaHi He MIiCTATb BUKUZIB; ** — po3rnoAin gaHux
Bifipi3HAETbCSA Big HOPMasIbHOro, AlaHi MicTATb BUKMA: 9,6751 (AKLYO po3rnogin 3anuLuKis HopMmasrbHWUIA, TO MOBIp-
HicTb BUsiBJIeHHs 1 givicHoro Bukugy ab6o 6inbwe craHosutume 0,9122); *** — poanogin gaHnx HopmasbHWUN, AaHi
He MicTATb BUKUZIB.
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Perpeciiinuii aHani3 y rpyii (n = 34) rokasas, 1110:

— icHye nmyxe CUJIbHUI mpsiMuii 3B’s130K Mixk uUmod/
sUmod i uUmod (ta6ax. 11, puc. 10);

— icHye noMipHuii TipsiMuii 3B’5130K Mixk uUmod24 i
uUmod (ta6s. 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 3BOpOTHA 3aj1eXHicTh MiX uAlb/uCrea
Ta uUmod (tabu. 11).

O6rosopeHHs

Lle mociimkeHHsI ToKas3ajo, 110 TyOyJsipHuii 6iomap-
kep Umod Hamae momaTkoBy iHdoOpMallilo g MOTOYHOI
ouinku nepediry XXH 3 cynytHboto HUr abo 6e3 Hei.

Cepenni 3HaueHHss uUmod y rpyni (n = 34) nepe0y-
BalOTh Ha HWXHIiN MeXi HOpMU. SIK MU Gaummo, € ayxe

CUJIbHUI TipsiMuii 3B’130K Mixk uUmod/sUmod i uUmod,
MoMipHUI TipsaMuii 38’s130K Mixk uUmod24 i uUmod, 1o-
MipHa 3BOpPOTHA 3ajiexHicTb Mix uAlb/uUmod i uUmod,
Mix FeUmod ta uUmod. Illo ctocyetbest sUrAc, To Kope-
JISIUIMHWIA aHai3 1oKasas, 1110 B TPYITi € JIMIIEe BipoTiqHUit
CepelnHill HeraTMBHUII 3B’SI30K 3i CTATTIO. MOXJINBO, Iie
OB sI3aHO 3 MaJIolo BUOipKoto rpynu (n = 34).

Benuki mpocmeKTHBHI OOCTIMKEHHS ITOKa3ajad, II0
Buili piBHi uUmod moB’s13aHi 3 Kpamomo (GyHKIEIO HU-
pok. llikaBuM € oOcepBaliiiHe OOCTIIXKEHHS, B SIKOMY
Oinbin Bucoki piBHI uUmod moB’si3aHi 3 MEHIN TSDKKUMU
TiCTOJIOTIYHMMM pe3yJibTaTaMU iHTepCTUllialbHOTO (hidbpo-
3y i TyOyIsipHOI aTpoil He3aexKHO Bil HAsIBHUX MapKepiB
(byHk1ii Ta momKoKeHHsT HUpoK [29, 30].

VY pocnifikeHHi € nesKi oOMexeHHs: 1) TociaKeHHs
JIBOLICHTPOBE; 2) BUOipKa MallieHTiB HEIOCTaTHHO BEJIM-
Ka; 3) HeOmHOPimHICTh BMOIpKU: Pi3Hi eTiosorii po3Bu-
TKy XXH, a Takoxx HasiBHiCTh TalieHTiB 6e3 o3HaK XXH;
4) nonaHi 1aHi MOTIEPEUHOTO AOCIIIKEHHS.

401
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S 277323 Regression S 759764 Regression
R-Sq 88,5% —-  95%cCl R-Sq 133% ——-  95%Cl
R-Sq(adj) 881% ----- 95% Pl R-Sq(adj) 10.6% ----- 95% Pl
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PucyHok 11. Npagbik perpecii mixx uUmod i uUmod24

PucyHok 13. pagbik perpecii mixx uUmod
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PucyHok 14. Ipadpik perpecii mix uUmod i FeUmod

BMCHOBKM

Hame monepeuHe mociimkeHHSI MiATBEPIXKYE TiIlo-
Te3y, 1o OeiluT ypOMOMYJiHY CeUi CYMPOBOMKYETHCS
rinepypukeMiero. Y maii€eHTiB 3 CyOHOpMaJbHUM piBHEM
YPOMOMYJIiHY CeYi CIIOCTEPIra€ThCs MiABUIIEHUI PiBEeHb
ce4yoBoi KucaoTu. Lle Moxe CBiZUMTH PO HASIBHICTb He-
BPAaXOBaHWX Yy HaLIOMY AOCJHIIKEHHi (pakTopiB, sIKi MO-
KyThb BIUIMBAaTU Ha PiBHi ypOMOAYJiHY i CE40BO1 KMCJIOTH.
CynepeuuBiCTh BUCHOBKIB Ta HasiBHI BiIMiHHOCTI ic-
HYIOUMX JTOCHTi/IKeHb MOTPeOyIOTh MOAAIBIIIOTO BUBUEH-
HSl JUISE BIIKPUTTSI HOBUX MOXJIMBOCTEN YPOMOAYIiHY
Yy IpPOTrHO3yBaHHI Iepediry XpOHIYHOI XBOpPOOM HUPOK.
IlepcrieKTUBHUM HaMpPsIMKOM JIOCJIIXKEHb € BUBUYEHHS
MeXaHi3MiB BIUIMBY YPOMOMYJIiHY HAa MeTa00J1i3M Ce40BOI1
KUCJIOTH.

Illupoke KoJIO BIUIMBY ypOMOAYJiHY He TiJIbKM Ha
CEUYOBUIIIbHY CUCTEMY POOUTH MOro BaXKJIMBUM Oiomap-
KepoM Y KJIiHiYHiil mpakTulli He TibKK HedposoriB, a i
JikapiB iHIMX crneuiaibHocTeil. OTpuMaHi pe3yabraTu
MalOTh BaXJIMBE 3HAYEHHS [IJISI CTBOPEHHSI HOBUX iHCTpPY-
MEHTIB JialrHOCTMKM Ta JIiKyBaHHSI XPOHIUHOI XBOpPOOU
HUPOK.

Konduaikr iHTepeciB. ABTOpHU 3asiBISIIOTH TIPO BifICYT-
HiCTh KOHQJIKTY iHTepeciB Ta BjacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI IIPU MiATOTOBII JaHOI CTATTi.

Indopmanis npo dinancyBanng. Iyonikarist € dpar-
MEHTOM HayKOBO-AOCJiTHOI poOOTU acmipaHTa Kadenpu
Hedpotorii Ta H3T HalioHalbHOrO YHiBEpCUTETY OXOPO-
Hu 310poB’st Ykpainu imeni I1.JI. llynuka Ha Temy «Ekc-
Kpellis ypOMOIYJIiHy i ioro KJliHiKo-J1abopaTopHa OIliHKa,
3HAYEHHS B paHHI} TiarHOCTULIi, PEHOMPOTEKIIil i OMTUMi-
3auii JikyBaHHsS XXH Ha (oHi MoJieKyIsipHOTro cTpecy» B
pamkax HJIP kadenpu, 1o ¢iHaHCYeThCS 32 paxyHOK KO-
LITIB JepKaBHOTO OromkeTy «OpraHisaliis Ta Ha@aHHSI He-
(POJIOTIYHOI JOIIOMOTY B YMOBaX 00OMEXKEHHUX PecypciB Ta
BiliCBKOBOTO CTaHy» (IepKaBHUM peECTpalliiHUII HOMEpP
01230101260, 2023—2024 pp.), Ta iHIiaTUBHO-TIOLIYKO-
Boi HIAP «BuBYeHHs BILIMBY TilOYpUKEMiuHOi Teparmii y

nauieHTiB 3 XXH Ta o0rpyHTYBaHHSI ONTMMAaIbHOI Teparii»
(mepxaBHUit peectpaiiitnuii Homep 0119U101718, 2019—
2025 pp.).
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’Bogomolets National Medical University, Kyiv, Ukraine

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 [—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 pmol/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 (QxMD?2) and 5 years (QxMD5); the Charlson Co-
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,
LDL, very low density lipoprotein, percentage of adipose tissue,
sUrea, BUN, BUN/sCrea, sUrea/sCrea, QxMD2, QxMDS5; be-
tween uUmod/eGFR_,; and uUmod/uCrea, FeUmod, sUrea,
BUN, sCrea, QxMD2, QxMD?5. 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

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 stifch. 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 (p = 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), Band C (p = 0.857). The male
percentage was 52.3, 8.7 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 (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). 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 + 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 ['rpe size 8F 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 = 0.857)
Tubeless OFr (group C) 49 33.4+49 (p=0.857)
Table 2. The distribution of postoperative complications in each group
. F ratio of ANOVA | Post hoc Tukey
Indicators No. Mean = SD (p value) analysis
Tube size 18Fr (group A) 65 3.567 (0.03) A: B (p = 0.0002)
Hematuria . p=
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 sfze 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 1(93.85)
. Yes 5 (7.94)
Urine leak Group B 0.6
No 8 (92.06)
Yes 1(2.04)
Group C 0.8
No 8 (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 BAXOAY NiCAS Yepe3LKipHOT HEPPOAITOTOMII: BNAUB PO3MIPY TPYOKM HO PAHHE BUACAEHHS NOPIBHSAHO
3 6e3APEHAXXHOIO YepesLUKIPHOKO HEPPOAITOTOMIEID — Ae6ATU TPUBAIOTb

Pe3iome. AkryanbHicTh. Barato mociikeHb, y AKMX HaMaraim-
Csl YHUKHYTU BCTAaHOBJIEHHST HedpocTomiuHoi Tpyoku (HT), 1106
3MEHIIUTU TUCKOMGbOPT MalliEHTa Ta CKOPOTUTH MepeOyBaHHS B
JIiKapHi, MpoAeMOHCTPYBaIu e(eKTUBHICTD i Oe3MeKy Oe3apeHax-
HOI Ta TMOBHICTIO Oe3peHaKHOI uyepeslKipHoi HedpositoTomii
(YLIHJT). OmHak, BpaxoByO4H, 1110 HehpocTOMiuHA TpyOKa CITy-
TYE Pe3epBHUM TUIAHOM O€3MeKU MpU HebakaHUX TMOMIisX, SIK-OT
3JIMILKOBUI KaMiHb Ta iHTpaorepaliiiHa KpoBoTeua, BapTo po3-
MISTHYTH iHIIWAKA po3Mip TPYOKHM, SIKILO MU XOYEMO TOI0JIaTH Hid
(paHHE BUmaJeHHs TPyOKW), i TIOPIBHSITH 11 BapiaHT i3 Oe3mpe-
HaxHoto YIIHJI. Mera: ouiHUTH BIUIMB PO3Mipy TpyOKu (mpu
pPaHHbOMY BUIAJIEHH1) Ha Mic/sionepaliifH1i epeoir MopiBHSIHO 3
6e3npeHaxknoro YL HJI. Marepiaau Ta meToam. Y niepion 3 Tpyi-
Ha 2020 p. mo yepBeHb 2022 p. 177 mailieHTIB i3 ceyoKam sSTHOIO
XBOpOoOOI0 Oy BimiopaHi mist mpoxomkeHHss YLITHII Ta mepeOy-
BaJIM T/l MPOCIEKTUBHUM CITOCTepeXkeHHsIM. HampukiHiii mpo-
LeIypy BOHU OYJIM BUITQJIKOBUM YMHOM PO3IOIICHI Ha 3 TpyIu.
Ipyrma A — 3 posmimenusm HT po3mipom 18Fr, rpyma B — HT
po3mipom 8Fr i rpyna C — 6e3 HedpocTomu. Y rpymnax A i B He-

(pocromy 3anuianu Ha ogHy 100y. Y rpyni C 3acTocoByBajnocs
pPYYHE CTUCHEHHS OOKOBOI TiUISTHKY TIPOTITOM JNEKITbKOX XBUJINH,
a MMPOKOJI IKipy OyB 3aKpUTHIT OMHUM IIBOM. [pymnu mopiBHIOBaIN
11010 MicsonepalifHOro 3HMXXEeHHSI PiBHSI TeMaTOKPUTY, BUTOKY
ceyi, moTpedu B J0JATKOBOMY 3HEOOIIOBaHHI Ta OyIb-SIKUX iHIIMX
nicysionepauiiinux rmoaiii. PesyasraTu. Yosnosikis 6yo 52,3; 58,7
i 55,1 % y rpynax A, B i C BinnosigHo. Tpusasictb remarypii cra-
HoBwIa 6,28 + 2,94 rogunHu 1t rpynu A, 8,80 3,45 roguHu st
rpyru B i 13,67 & 2,40 rogunu mis rpynu C. Y Toi e yac cepel-
HE TTicysionepailiitHe 3HKEHHS PiBHS TeMaTOKPUTY Y TPy A 10-
piBHioBasio 0,60 + 0,14 mr/mn, y rpyni B — 0,82 + 0,20 mr/mt ta
1,33 £ 0,25 mr/mn y rpymi C (p < 0,001). BucnoBku. HT Besnkoro
niaMeTpa TPOTSATOM KOPOTKOTo Tiepiony (oaHa J100a) 3abesnedye
YyIOBUIT KOHTPOJIb KPOBOTEUi, BUTOKY CeUi Ta IicsIonepatiitHol
MoTpeOu B aHAJITETUKAX, TOPIBHSIHHUIA 3 TAKMM TTPU BUKOPUCTaH-
Hi HT manoro niamerpa Ta pexxumy 6e3 HT. Lle Takox 306epirae
MOXJIMBICTh TTOBTOPHOI HE(POCKOITIT, KO 11e HEOOXiIHO.
Ki11040Bi ¢J10Ba: cTparerist BUxoy; uepesIKipHa HepoITOTO-
Mist; po3Mip HedpocTOMIYHOI TpyOKHM; Oe3apeHaXkHa IpoLeaypa
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Hemodialysis outcome associated
with basilic vein transposition or synthetic vascular
grafting: a single-center study

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 info 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 (o = 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 (o = 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 fo 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.
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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 R
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 0 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 :;w 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.

References

1. Segura-Orti E, Koufaki P, Kouidi E. Bridging the gap from re-
search to practice for enhanced health-related quality of life in people
with chronic kidney disease. Clin Kidney J. 2021; 14(Supp! 2):ii34-
ii42. doi: 10.1093/ckj/sfaa268.

Tom 14, N2 1, 2025

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 59



OpuwuriHaabHi ctarti / Original Articles

2. Kakkos SK, Lampropoulos GC, Nikolakopoulos KM, Tsola-
kis IA, Papadoulas S1, et al. A systematic review and meta-analysis of
randomized trials comparing two-stage with one-stage brachio-basilic
vein fistulas. Vasc Specialist Int. 2018;34(3):51-60. doi: 10.5758/
vs$i.2018.34.3.51.

3. Noori N, Sharma Parpia A, Wald R, Goldstein MB. Valida-
tion of the SMH equations for the estimation of the total body wa-
ter volume in hemodialysis patients. Can J Kidney Health Dis.
2022;9:20543581221137180. doi: 10.1177/20543581221137180.

4. Porazko T, Piersiak A, Klinger M. The efficacy of single suture
for exit site wound closure and stabilization of hemodialysis central
tunneled catheter. SAGE Open Med. 2021;9:20503121211019889.
doi: 10.1177/20503121211019889.

5. Almhanni G, Sen I, Vang S, Marczak S, Herzog K, et al. Mid-
term outcomes of endoscopic-assisted brachial-basilic arteriovenous
fistula creation. J Vasc Surg Cases Innov Tech. 2023;10(2):101382.
doi: 10.1016/j jvscit.2023.101382.

6. Lu Y, Xiao J, Liu C, Wang Y. Comparison of wound compli-
cations between one-stage and two-stage brachiobasilic arteriovenous
fistula: A meta-analysis. Int Wound J. 2023;20(9):3786-3793. doi:
10.1111/iwj. 14278.

7. Li H, Jen S, Ramayya T, Bowers HG, Rotem E. Unanticipa-
ted late maturation of an arteriovenous fistula after creation
of separate graft access. Quant Imaging Med Surg. 2018,8(4):
444-446.

8. Al Shakarchi J, Houston G, Inston N. Early cannulation grafts
for haemodialysis: a systematic review. J Vasc Access. 2015;16(6):493-
497.

9. Tanner NC, Da Silva A. Medical adjuvant treatment to in-
crease patency of arteriovenous fistulae and grafts. Cochrane Data-
base Syst Rev. 2015;7:CD002786.

10. Migliori M, Cantaluppi V, Scatena A, Panichi V. Antiplate-
let agents in hemodialysis. J Nephrol. 2017;30(3):373-383. doi:
10.1007/540620-016-0367-5.

11. Iglesias R, Lodi M, Rubiella C, Teresa Parisotto M, Ibe-
as J. Ultrasound guided cannulation of dialysis access. J Vasc Ac-
cess. 2021;22(1 _suppl):106-112. doi: 10.1177/1129729821104
7328.

12. Kaller R, Russu E, Arbanasi EM, Muresan AV, Jakab M,
et al. Intimal CD3 I-positive relative surfaces are associated with sys-
temic inflammatory markers and maturation of arteriovenous fistula
in dialysis patients. J Clin Med. 2023;12(13):4419. doi: 10.3390/
Jjem12134419.

13. Deguchi J, Sato O. Transposed brachial-basilic arteriovenous
fistula for vascular access in Japan. Ann Vasc Dis. 2018;11(2):181-
190. doi: 10.3400/avd.ra. 18-00009.

14. Patel RJ, Willie-Permor D, Zarrintan S, Elsayed N, Al-
Nouri O, Malas MB. Two-stage offers no advantages over single-
stage arteriovenous creation: An analysis of multicenter national
data. Ann Vasc Surg. 2023;96:308-315. doi: 10.1016/j.avsg.2023.03.
020.

15. Kakkos SK, Tsolakis IA, Papadoulas S1, Lampropoulos GC,
Papachristou EE, et al. Randomized controlled trial comparing pri-
mary and staged basilic vein transposition. Front Surg. 2015;2:14. doi:
10.3389/fsurg.2015.00014.

16. Sadasivan K, Kunjuraman U, Murali B, Yadev I, Kochu-
narayanan A. Factors affecting the patency of radiocephalic arte-
riovenous fistulas based on clinico-radiological parameters. Cureus.
2021;13(3):e13678. doi: 10.7759/cureus. 13678.

17. Sadeghi A, Setayesh Mehr M, Esfandiari E, Mohammadi S,
Baharmian H. Variation of the cephalic and basilic veins: A case re-
port. J Cardiovasc Thorac Res. 2017;9(4):232-234. doi: 10.15171/
Jevtr.2017.40.

18. Van Dellen D, Junejo M, Khambalia H, Campbell B.
Transposition of brachiobasilic arteriovenous fistulae: improving
the cosmetic effect without compromising patency. Ann R Coll Surg
Engl. 2016,98(1):24-28. doi: 10.1308/003588414X14055925061
757.

19. Laranjinha I, Matias P, Azevedo A, Navarro D, Ferreira C,
et al. Are high flow arteriovenous accesses associated with worse hae-
modialysis? J Bras Nefrol. 2018;40(2):136-142. doi: 10.1590/2175-
8§239-JBN-3875.

20. Moosa MA, Shaikh FA, Ali M, Salam A, Sophie Z, Sid-
diqui N. Comparison of upper limb translocated femoral vein and
prosthetic arteriovenous bridge grafts. Cureus. 2019;11(11):e6219.
doi: 10.7759/cureus.6219.

21. Xiao Y, Vazquez-Padron RI, Martinez L, Singer HA, Wolt-
mann D, Salman LH. Role of platelet factor 4 in arteriovenous fis-
tula maturation failure: What do we know so far? J Vasc Access.
2024;25(2):390-406. doi: 10.1177/11297298221085458.

22. Jairath A, Singh A, Sabnis R, Ganpule A, Desai M. Minimal-
ly invasive basilic vein transposition in the arm or forearm for auto-
genous haemodialysis access: A less morbid alternative to the conven-
tional technique. Arab J Urol. 2017;15(2):170-176. doi: 10.1016/j.
aju.2017.01.004.

23. Jeong H, Bae M, Chung SW, Lee CW, Huh U, Kim MS.
Videoscopic surgery for arteriovenous hemodialysis access. Ko-
rean J Thorac Cardiovasc Surg. 2020;53(1):28-33. doi: 10.5090/
kjtcs.2020.53.1.28.

24. Kahraman N, Demir D. QOutcomes of arteriovenous fis-
tula reconstruction in vascular access dysfunction. Am J Transl Res.
2019;11(2):1058-1065.

25. Saroukhani A, Rafiee Zadeh A, Ahmadi SM. Incidence of
steal syndrome following arteriovenous fistula and arteriovenous graft.
Int J Burns Trauma. 2022;12(3):121-126.

26. Lookstein RA, Haruguchi H, Ouriel K, Weinberg I, Lei L,
Cihlar S, Holden A; IN.PACT AV Access Investigators. Drug-coated
balloons for dysfunctional dialysis arteriovenous fistulas. N Engl J
Med. 2020,;383:733-742.

27. Karaca OG, Basal AN, Ecevit AN, Kalender M, Darcin OT,
Sungur MA. Radiobasilic versus brachiobasilic transposition on the
upper arm to avoid steal syndrome. Med Sci Monit. 2015;21:4090-
4095.

28. Sepas HN, Negahi A, Mousavie SH, Vosough F, Faraz-
mand B. Patency and outcomes of tunneled hemodialysis catheter
via femoral versus jugular vein access. J Adv Pharm Technol Res.
2019;10(2):81-84. doi: 10.4103/japtr.JAPTR_383_18.

29. Solanki PB. Autologous vein graft in living donor kid-
ney transplant (case report). Kidneys. 2024;13(2):172-174. doi:
10.22141/2307-1257.13.2.2024.457.

30. Ivanova M. The role of levocarnitine in the systemic the-
rapy of patients of different profiles on chronic hemodialysis. Kid-
neys. 2022;(1.07):81-84. doi: 10.22141/2307-1257.0.1.07.2014.
76553.

Received 12.02.2025
Revised 21.03.2025
Accepted 24.03.2025 M

60 Hupkm

. Kidneys

Tom 14, N2 1, 2025



OpwuriHaabHi ctarti / Original Articles

Information about authors

Ahmed Muhi Fahad, Najaf Health Directorate, Najaf, Iraq; e-mail: ayam.mohammad@yahoo.com; https://orcid.org/0000-0003-2810-2810

Husam Nadheer Naser, Najaf Health Directorate, Najaf, Iraq

Laith Fathi Flayyh Sharba, Jabir Ibn Hayyan Medical University, Najaf, Iraq; https://orcid.org/0000-0002-2206-705X

Hayder Shawkat Kadhim Al-Shakarchi, Najaf Health Directorate, Najaf, Iraq
Zaid Abdulameer Yasser, Najaf Health Directorate, Najaf, Iraq
Arshad Abbas Abed, Najaf Health Directorate, Najaf, Iraq

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

A.M. Fahad’, H.N. Naser’, L.F.F. Sharba? H.S.K. Al-Shakarchi’, ZA. Yasser’, A.A. Abed’

'Ngjaf Health Directorate, Ngjaf, Irag
2Jabir Ibn Hayyan Medical University, Najaf, Irag

Pe3yAbTaTM reMOAIQAI3Y, NOB’A3AHI i3 TPOHCMO3ULIIEIO MEAIAABHOT MIALLIKIPHOT BEHU PYKU
060 CUHTETUYHUM CY AMHHUM NPOTE3YBAHHSAM: OAHOLLEHTPOBE AOCAIAXEHHS

Pesiome. AkryasbHicTs. [lna reMonianiszy Kpammm TUIIOM CY-
IWHHOTO JIOCTYITy € aBTOTeHHa papioinedanbHa abo Opaxiolle-
danbHa ¢icTyna, Tomi K ¢icTysia TpU TPAHCIIO3UIIii MeIiaIbHOI
nigmkipHoi BeHu pyku (TMIIBP) i momanbliiie BUKOpUCTaHHS
MPOTE3HOTO IIYHTAa MPOMOHYIOTh, SIKIIO MPUCYTHI HEBiAMOBIiIHI
BeHu. Meta: mopiBHATH pe3yibTaT BuKopuctands TMIIBP ta
CHHTETUYHOTO CYIMHHOTO MPpOoTe3a ISl Aiaji3y B OMHOMY LIEHTPI.
Marepianm Ta METOIM. Y 1IbOMY TOCTIIKEHHI B3sUTH yuacThb 148
MalieHTiB, po3aiieHi Ha aBi rpymu: nepiry (n = 127; 69 4ono-
BiKiB i 58 XiHOK, cepenHiil Bik 49 pokiB), y sIKili BUKOPUCTAHO
TMIIBP, i apyry (n = 21; 15 yonoBikiB Ta 6 XiHOK, cepeaHiii
Bik 58 poKiB), MalLiEHTIB IKOI MPOOIMEPOBAHO i3 3aCTOCOBYBaH-
HSIM CUHTETMYHOTO CymIMHHOro mpote3a. PesyabraTtu. Cemu
MalieHTaM i3 reMaToMolo MPOBEIEHO PEBi3il0 MPOTITroM 7 THIB
micnst onepattii (p = 0,001). BenosHy rinepreHsito miarHocToBa-

HO B TPbOX MAlliEHTIB MEPIIOI TPyNu, y APYriil rpymi ii He OyJ0
(p = 0,001). Y mepmriif rpymi yactoTa ycKJIaITHEHb CTaHOBUJIA
13,38 %, Toni sk y npyriit — 28,57 % 3i CTATUCTUYHO 3HAYYIIIOIO
pizautero (p = 0,001). ¥V mepuiiii rpymi nepBUHHY MPOXiAHICTb
3apeecTpoBaHo B 96,85 % Bunankis npotu 90,47 % y npyriii rpy-
ni (p = 0,07). YactoTa acucToBaHOI NMEPBUHHOI MPOXiAHOCTI B
nepiiii rpyni gopiBHioBana 75 %, y npyriit — 0 % (p = 0,001).
BuchHoBku. JlocaiKeHHST TOKAa3aao, 1[0 BUKOPUCTAHHS s
reMojiaaizy CMHTeTUYHOIO MpOoTe3a BUKJIMKAE Oilble YCKIIaI-
HEHb, SIK-OT 4acToTa TPOMOO3iB, CHHIPOM ilIeMiYHOTO OOKpa-
IMaHHS Ta iH(heKIIii, HiX JOCTYN 4epe3 MeAialbHy IMiAIIKIpHY BEHY
pyku. Kpim Toro, ycminiHicTb eMO0JIeKTOMii OyJia HU3bKOIO MPU
3aCTOCYBaHHI CHHTETUYHOTO MPOTE3a.

Ki0490Bi ci10Ba: remonianis; MenianbHa miamkipHa BeHa pyKu;
CUHTETUYHUI TIPOTE3; XPOHIYHI 3aXBOPIOBAHHS HUPOK
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Analysis of the dependence of the levels of markers
of early kidney damage — cytokines KIM-1 and TGF-[31

in children with juvenile idiopathic arthritis

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 treatment at the Regional Medical
Center for Family Health of the State Regional Health Department were examined. A retfrospective analy-
sis of medical documentation was conducted fo assess the child’s age at the onset of JIA, the duration
of its 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. Resulfs. 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 fime, with high JIA activity, the KIM-1 level was stafistically
significantly higher (1.1510 = 0.0806 ng/ml, p < 0.05 compared fo remission). A similar frend was observed
when analyzing TGF-1 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-31 was sta-
tistically significantly associated with polyarthritis, JJA 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-$1 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-1. Elevated content of KIM-1 and TGF-1 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-31, 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-1

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
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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 B1 (TGF-B1) [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-1 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-f1
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-B1 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-B1levelsdependingon 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-B1 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-81, pg/ml

Persistent oligoarthritis, n = 24 0.9620 + 0.1445 (0.94; 0.85-1.04)
1.0210 + 0.1674 (1.03; 0.92—1.17)
0.9610 + 0.2072 (0.98; 0.83-1.12)
0.9850 + 0.1730 (0.97; 0.87—-1.11)
0.9820 + 0.1323 (0.98; 0.92-1.09)

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

15.010 + 5.380 (13.52; 12.22-14.79)
23.020 + 18.773 (15.08; 12.72-24.48)
19.880 + 19.985 (13.37; 11.6-15.85)
18.920 + 15.041 (13.44; 12.18-15.31)
22.220 + 9.851 (18.38; 15.68-27.88)**
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).

Polyarthritis, n = 47

Systemic arthritis, n = 9

Remission, n = 60

Low activity, n = 14

High activity, n =6

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, n =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%Cl) | 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=10.03).

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-B1 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-f1 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-p1 levels by more
than fivefold (OR =0.17; 95% CI: 0.04—0.62; p = 0.005). In
addition, IBDs use, reducing TGF-p1 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-f1, indicating a nephrotoxic ef-
fect, while the combination of MTX with IBDS decreased
the levels of biomarkers.
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AHIMPOBCHKNN ASPIKABHU MEAVNYHWI YHIBEpPCUTET, M. AHIMPO, YKpaiHa

AHOAI3 30A@XHOCTI PiBHIB MAPKEPIB PAHHBOTO YPCXKEHHS HUPOK — LmToKiHiB KIM-1 Ta TGF-p1 y aiten,
XBOPUX HA IOBEHIABHUM iAIONATUYHUI APTPUT

Pesiome. AxryanbHicTs. OBeHiNbHMIT imiomaTMuHMil apTpUT
(FOIA) € reteporeHHOIO Ipymnol0 3aXBOPIOBaHb, 110 XapaKTepu-
3YIOThCSI XPOHIYHUM 3alajieHHsAM CYIJIO0iB y JiTeil BikoMm 10 16
pokiB. YpaxeHHst Hupok 1pu KOIA BapiroioTh Bim 6e3cMMNITOM-
HOI MPOTEIHYPii 10 TSZKKOTO INIOMEpYJIOHEe(PUTY, 30aTHOTO TPU-
3BECTH JI0 XPOHIYHOI XBOPOOU HUPOK. 3 OIJIsIIy Ha HaBeACHi maHi
MPUITYLICHHS PO MiJBUILEHUN PU3UK PAHHBOTO YPaKeHHST HU-
pok y miteii i3 FOIA € o6rpyHToBanum. MeTa poGoTH: rpoaHa-
Jli3yBaTu (haKTOPU PU3UKY PO3BUTKY CTPYKTYPHUX TYOYJISIPHUX
YpaXkeHb IILJISIXOM BUBYEHHST PiBHSI MOJIEKYJIM YIIKOIKEHHST HU-
pok-1 (KIM-1) i tpancdopmyiodoro dakropa pocty Bl (TGF-f1)
y aireit i3 FOIA 3ayexHo Bin ocoGnMBOCTe KJIiHIYHOTO Tepedi-
Iy 3aXBOPIOBaHHs Ta OTPUMAHOrO JiKyBaHHs. Marepiaiu Ta
metomam. OoctexxeHo 80 miteii i3 FOIA, ski 3Haxoauauch Ha cTa-
ioHapHomy JikyBaHHi B KII «PerioHanbHUIT MEAUYHUI LIEHTP
ponunHoro 3mpopoB’si» JIOP. [lpoBeneHuit peTpocreKTUBHUI
aHaJIi3 MEIUYHOI JOKYMEHTALIil 3 OLIHKOIO BiKy IMTUHM B Ie0I0-
Ti 3axBoproBaHHs Ha FOIA, TpuBanocTi iforo nepeoiry, KIiHIiYHUX
oco0uBOCTEN 1 JIiKyBaHHS. Y MOAAIbLIOMY Il 4ac BUKOHaH-
HSl POOOTU TPOBOAMIM KIIiHIYHE OOCTEXEHHSI, OLIHKY CTaHy
3[I0pOB’sT AiTell, 3araJlbHOKJIIHIYHI, 0iOXiMiuHi, iMyHO(EpMEHT-
Hi 1 iMyHOJIOTiUHI JOCTIIKEHHS, YJIBTPa3BYKOBE MOCIiIKEHHS
Ccyria06iB Ta HUPOK. 151 BU3HAUEHHSI CTPYKTYPHMX TYOYJISIPHUX
mapkepiB KIM-11TGF-B1y 3pazkax cedi BUKOPUCTOBYBAIM iMy-
HoepMeHTHUI aHami3. Pe3yabTaTH. Y cepeqHboMy MOKa3HUK
KIM-1 npopiBniosas 0,9970 + 0,1662 (0,98; 0,90—1,12) Hr/mi,

TGF-p1 — 20,26 £ 16,34 (14,02; 12,5-17,98) nr/ma. Cepen-
Hi 3HaueHHs KIM-1 BapiroBanu 3anmexHo Bim ¢opmu FOIA Ta
CTyMeHsl aKTUBHOCTiI 3axBoploBaHHs. BomHouyac mpu BUCOKii
aktuBHoCTi IOIA piBenb KIM-1 OyB ctaTucTUUHO 3Havyllle BU-
M (1,1510 = 0,0806 ur/mu, p < 0,05 mopiBHAHO 3 peMicieio).
Tloni6Ha TeHaeHist cnocrepiranacs i npu ananizi TGF-B1. Iin-
BuleHuii ymict KIM-1 acoliitoBaBcsi 3 BUCOKOIO aKTHUBHICTIO
IOIA, 3anyyeHHsIM > 6 CyrJI00iB HA MOMEHT OOCTEXEHHSI, a Ta-
KOX ypaxXKeHHSIM APiOHUX CYIJIOOIB KUCTEH pyK Ta IIPOMEHEBO-
3an’sicTKoBUX cyrno6iB. IMinBuinenuii pisenb TGF-B1 6yB cra-
TUCTUYHO 3HAUYIle acOLliHOBaHMIA i3 MOJiapTPUTOM, TPUBATICTIO
IOIA > 6 pokiB Ta aKTUBHOIO CTaJi€l0 3aXBOPIOBAHHS > 4 POKIB.
BucHoBKH. Y HalIoMy JOC/IiIKEHH] BUSIBIEHA CTATUCTUYHO 3HA-
qylIa 3ajexHicts ymicty 6iomapkepiB KIM-1ta TGF-B1 Bin cry-
neHst aktuBHOCTI FOIA. CraTyc aHTUHYKJIeapHUX aHTUTLT Y Halli-
enTiB 3 IOIA He BrutnBaB Ha muHamiky KIM-1 i TGF-B1. [Tinsu-
mieHi piBai KIM-11TGF-B1 y ceui BKa3yioTh Ha pU3HMK CTPYKTYpP-
HOTO ypaxKeHHsI HUpOK y nauieHTiB 3 KOIA. dakTtopamu pusuky €
BHMCOKa akTUBHIiCcTh FOIA, 3HauHe 3ayyeHHs Cymio0iB, TpuBasia
aKTHBHA CTajlisl, HasIBHICTb apTepiajibHOI TinepTeHs3ii, JiKyBaHHS
HII3I1. Kom6inauia HIT3I1 Ta MeToTpekcaTy minBullyBaia piBHi
KIM-1iTGF-B1, o cBigumio npo HepoTOKCUUHY Ait0, TOMI K
KOMOiHalliss MeToTpeKcaTy 3 iMYHOOIOJIOTiYHUMHU MpernapaTaMu
3HMXKYBaJIa BMIiCT OioMapKepiB.

Ki1104oBi CJ10Ba: 10BeHINEHMI iTiONATUYHWIT apTPUT; HUPKM;
ITH; MapKepu paHHbOTo ypaxkeHHst HUpok; KIM-1; TGF-f1
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CuvHepriYyHnm BNAUB €KCTPAKTIB
AecneAesu T APTULLOKY
B Tepanii XpOHIYHOIro 3aXBOPIOBAHHS HUPOK:
MEeXCQHI3MU TA NepCneKTUBU

Pestome. XpoHiyHe 3axBOpHOBAHHST HUPOK (X3H) € OAHIEIO 3 MPOBIAHUX TAOBQABHMX MPOBAEM OXOPOHM
3A0PO0BS, LLO CYPOBOAXKYETLCST OKCUAQTUBHUM CTPECOM, 3QNAASHHSIM | Gi6p030oM. TpaAMLIiviHI dapma-
KOAOFIYHI MAXOAM MQIOTb MNEBHI OOMEXKEHHS Yepe3 MOBIYHI epeKkT TA HEAOCTATHIO €PEKTUBHICTb HQ Mi3HIX
CTQAISIX 3QXBOPIOBAHHST. Y LIbOMY AOCAIAXKEHHI PO3IASIHYTO MOTEHLIAA KOMOIHOBAHOIO BUKOPUCTAHHST €KC-
TPQKTIB Aecrieaesm (Lespedeza spp.) Ta aptvioky (Cynara scolymus) y AikyBaHHi X3H. Hegponporekrop-
HUY epeKT eKCTPAKTY ACMNEeAE3U MPOSIBASIETLCS Y 3MEHLUEeHHI QAbOYMIHYPIi, a30Ty TQ KPEQTUHIHY B Ceui.
Llen epext 3a6e3nedyeTbCs Sk MosSIMUM QHTUOKCUAQHTHUM BIIAVBOM, LLIO 3AXULLIAE MEMOPDQAHHI CTRYKTYPU,
AHK 1a MiTOXOHAPIT, TQK | OnocepeAKOBAHUM QHTU3QAMNQAAbLHUM BIIAMBOM, 3MEHLLYIOYM QKTUBHICTL NF-KB 1Q
IHHAQMACOM, BUBIABHEHHST MPO3AMNAABHUX LIMTOKIHIB TQ XEMOKIHIB. He®pOMpOTEKTOPHUI e®eKkT QPTULLIOKY
3YMOBAEHW MPUTHIYEHHSIM CUTHAALHOTO LASIXY Wnt/B-KATEHIHY, LLO CApUSE 3MEHLLEHHIO pi6pOo3y, Q TAKOX
3HVDKEHHSIM PIBHST MPO3ANAAbHMX UMTOKIHIB (IL-1B, IL-2, IL-6, TNF-a, NF-xB, TGF-B1)., o 3anobirae nporpecy-
BAHHIO XPOHIYHOro 3QrAAEHHs B HUPKAX. AOAQTKOBO QRTULLIOK IHMOYE QHIMIOTEH3UHNEePETBOPIOYM pep-
MEHT, 3MEHLLIYIOYM HUPKOBY TINEPTEH3IHO TQ 3AXMULLQAKOYM HUPKOBY TKAHUHY Bif, YLLUKOAKEHb. CUHEPrist BIAVBY
AECeAesn T QPTMLLIOKY MOXKe 3abe3rneymnT 6QratoGaKTOPHMA 3AXUCT HEPPOHIB, MIHIMI3YrO4M 3ANAAEHHS
TA FTAABMYKOYU MPOrPECYBAHHST QiEp03y. OrAsA AITepaTypu MiATBEPAXKYE MepCreKTUBHICT TAKOrO MAXOAY
TQ HEOOXIAHICTb MOAQABLLNX AOKAIHIYHUX | KAIHIYHNX AOQCAIAXKEHB ANST BUSHQYEHHST ONTUMQABHUX CXEM 3QCTO-
CYBQHHSI eKCTPAKTIB y Teparii X3H.

KAIO4OBiI CAOBQ: HeppONpPOTEKLS; OKCUAQTUBHIY CTPEC, 3QMNAAbHUI KACKAOA, rMOQ30TEMIYHIMI epeKT; di-
TOTEPArisl; MOAIGEHOABHI CIMIOAYKU, OFASIA,

Bctyn

XpoHiuHe 3axBopioBaHHs HUpPOK (X3H) € mocrtymo-
BUM, HEOOOpPOTHHM 3HIZKEHHSIM (YHKIII HHUPOK, IO
MPU3BOJUTH 1O TOPYIIEHHS 1X 3JATHOCTI MiATPUMYBATU
romeocrtas opraHiamy. X3H — riobanbHa MeamyHa IIpo-
OeMa, 110 CYIPOBOIKYEThCS (iOPO30M, OKCUIATUBHUM
CTPeCOM Ta XPOHiIYHUM 3anajeHHsIM. OCHOBHUMU MPUYKM-
HaMU € TpUBaJie MOIIKOIXEeHHS He(pPOHiB, KaHAJIbLIEBOTO
eMiTeNilo Ta eHI0TeNi0 CyauH HUpoK. HailrommpeHimnm-
MM € LIyKpOoBUii aiabet [1] Ta apTepiayibHa rinepreHsis [2],
a TAaKOX aBTOIMYHHI TpolecH, iH(eKIiliHi 3amajeHHs B

Kiayboukax i oOctpykTvBHI ypomarii [3]. [lommpeHictb
X3H cranoButh Bin 8 10 16 %, 3 BUCOKMM PU3UKOM TIPO-
rpecyBaHHS 10 TepMiHAIbHOI HUPKOBOI HEIOCTAaTHOCTI [4].

CygacHi ¢papMaKOJIOTiUHi IiAXOMU, 30KpeMa 3acToCy-
BaHHS iHTi0ITOPIB AaHTIOTEH3MHIIEPETBOPIOIOYOTO (pepMEH-
Ty a00 0JI0KaTOPiB pelenTopiB aHrioTeH3uHY 11, He 3aBXnu
e(eKTUBHi Ta MOXYTb CIIPUUYMHATU M06iuHi epexkTu. Ha-
npuKJian, 0JJOKaToOpd aHTiOTEeH3MHOBUX PELENTOPIiB MO-
KyTb BIUIMBAaTU Ha €HAOKPUHHY peryJisiito [5], a 6iokana
EHJIOTEJIIHOBUX PELIENITOPiB MPU3BOANUTD 10 3aTPUMKHU Pi-
OUHU [6]. 3Baxkalouun Ha Iie, POCAWHHI MpenapaTi MaloTh
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BEJIMKUI MOTEHLIa 3aBASKA 30aTHOCTI BIUIMBATH Ha KiJlb-
Ka MaToreHeTMYHMX MexaHi3miB X3H omgHouacHo, ipu Mi-
HiMaJbHUX MOOIYHUX edeKTax.

Jlecnienesa (Lespedeza) — pin pocivH poauHu 6000BUX
3 nmoHan 150 Bumamu. Jlecrienesa ronoBuacra (Lespedeza
capitata) Ta jiecriefesa nBokosipHa (Lespedeza bicolor) Bu-
KOPUCTOBYIOTbCS B TPAAULIIMHIN MEIULIVHI 1JIs1 JTiIKYBaHHSI
3aXBOPIOBaHb HUPOK. EKCTpakTH JiecTiene3un 3acTOCOBYBa-
TV [IJIs JTIKyBaHHST He(PUTY, a30TeMil Ta SIK AiypeTUIHUA
3aci0, BBaXKalouM, 110 BOHU CIIPUSIOTH 3HUXKEHHIO PiBHS
a30TUCTUX CHOJYK Ta IMOJIMIIeHHIO (yHKUil HUpOK [7].
IIpenapaTu ecnieae3u roaoBYaCcTOi BUKOPUCTOBYBAIM JIJIsI
JIIKyBaHHS$I TOCTPUX i XpOHIYHUX IJIOMEPYI0HE(PUTIB, 30-
Kpema 3a azoreMii. Bimomo, 1110 3acTOCYyBaHHS JieCreae3n
3HMXKYE PiBeHb KPeaTUHiHY, a30Ty CECUOBUHMU Ta 3arajbHUX
0inkiB Ha TBapruHHUX Monelissx X3H [8]. Jlecriene3a Takoxk
MpoAEMOHCTpYBajia e(eKTUBHICTb SIK aHTarOHICT aHTio-
TeH3UHy [9] Ta y 3MeHIlIeHH] MpoTeiHypii i MapkepiB 3a-
MaJIeHHsI B eKCTIepUMEHTaIbHUX Mojiesisix Hedporarii [10].

Aptumok (Cynara scolymus) Ma€ BUpaXeHi Iemaro-
MPOTEKTOPHI, aHTUOKCUIAHTHI Ta TPOTU3aIajbHi Biac-
TUBOCTI 3aBASIKM BUCOKOMY BMICTy 0iOJOTiYHO aKTUBHMX
CIIOJIYK, 30KpeMa IIMHApUHY, (PJIaBOHOIIIB Ta CECKBITEpIIe-
HiB. Moro antudiopornunmii edext nossirae B iHribyBaHHi
TGF-B-3anexHoro ¢ibporeHesy, 3HUXKEHHI eKCIpecii Ko-
JIareHy Ta MoJIiMIIeHHi 6alaHCy MixK CUHTE30M i Ierpaaalti-
€10 TTO3aKJIITUHHOTO MaTpUKCy. AHTMOKCUIaHTHI KOMIIO-
HEHTHU apTUILIOKY HEHUTPali3yloTh aKTUBHI (POpMU KHCHIO,
3HIKYI0UM (PiOpo3 i 3amajieHHsI, a TaKOX ITOJIIIIYIOTh
MiKpOUMPKYJISILiI0 Ta HUPKOBUI KPOBOTIK, 1110 CITPUSIE 3a-
XMCTY HUPKOBUX TKAHWH BiJ illremii.

KombiHoBaHe BUKOpHMCTaHHSI €KCTPaKTiB apTHUIIOKY
Ta JiecTieie3n ISl JTIKyBaHHS XpOHIYHOTO 3aXBOPIOBAaHHS
HUPOK Ma€ 3HAYHUI ITOTEHILiaJl 3aBASIKM CUHEPTiYHOMY
edekTy 000X pocauH. Jlecnenesa 3aBasKy CBOIM diypeTUy-
HUM Ta aHTUTIMEPTEeH3UBHUM BJIACTUBOCTSIM MOXe TIil-
TpUMyBaTU HopMaizalilo (QYHKIii HMPOK, 3HUXKYIOUU
piBEHb A30TUCTUX CHOJYK Ta IPOTeiHypii. APTUIIOK 3i
CBOIMU aHTMOKCUAAHTHUMU, TIPOTU3ATIAIbHUMU Ta aHTU -
(GiOPOTUYHUMHU BJIACTUBOCTSIMU MOXKE JOTIOMOITH 3MEH-
IIUTH OKCUIATUBHUI cTpec Ta (pidpo3, 1110 4aCcTO CyIIpOBO-
IKYIOTh IporpecyBaHHs X3H. 3aBosgku 6araTorpaHHOMY
MeXaHi3My Oii KoOMOiHOBaHe BUKOPUCTAHHS IIUX POCIMH-
HUX TIpeTiapaTiB MOXe MOCUJIUTH iX TeparieBTUIHUM eheKT,
3HIDKYIOUM 3arajeHHs, 3MEHIIYIoYM DPiBeHb TOKCUYHUX
MeTaOoJIiTiB Ta MiATPUMYIOUM CTaOiIbHICTh KIITUHHOTO
cepenoBulla B HUpKax. Lleil migxig TakoxX MoxKe MiHiMi-
3yBaTU PU3UK PO3BUTKY MOOIYHUX e(dEKTiB, 1110 YaCTO BU-
HUKAlOTh MPU BUKOPUCTAaHHI CUMHTETUYHUX Ipenaparis, i
cnpusiTi Okl epeKTUBHOMY yripabiiHHiO X3H Ha pis-
HUX CTalisIX 3aXBOPIOBAHHSI.

TakuM YMHOM, EKCTpaKTH Jeclefe3d Ta apTUIIOKY
MOXYTb CTaTH e(eKTUBHUMU 3aco0aMM JIJIsI TIOJIIMIICH-
Hs1 GyHK1ii HUpoK nipu X3H, 30kpema uepes iX BIUIMB Ha
KJTIOYOBI TMAaTOT€HETUYHI MeXaHi3MM, SIK-OT 3arajeHHs,
OKCHIATUBHUI cTpec Ta Gidpo3. Y LbOMY DOCTIMKEeHHI
MM TIpOaHaJi3yeMO HasiBHI JaHi 1100 BUKOPUCTAHHS LIUX
pocinuH mjs aikyBaHHsS X3H, a Takox oO0roBopuMo Iepe-
Baru ix KOMOiHOBaHOTO 3aCTOCYBaHHSI.

MoAeKYA[pPHI MEXAHI3MU NOLUKOAIKEHHS
HUpOK npu X3H: y nowykax TaprerTis
AANG Aeclnepe3n TA APTULLOKY

MoJtekysipHi MeXaHi3MU TOIIKOIKEHHSI HUPOK TPU
X3H € ckimagHuM IIpoLecoM, IO BKITIOYA€E YMCICHHI TSI~
XU 3allaJIeHHsI, OKUCHIOBAJIBHOIO CTpecy, Gibpo3y Ta I1o-
pylLIeHHs jdinigHoro Meradosizmy [11]. OkuCHIOBaIbHUI
cTpec, 30KpeMa akKTHUBallist akTUuBHUX (popM KucHIo (ADK),
BiIirpa€e KJIIOYOBY pOJib y ITOIIKOIKEHHI HUPKOBUX KJIi-
THH, 30KpeMa IogouuTiB. [lepekrcHe OKMCHEHHS JIiMiniB
MPU3BOAUTDH A0 MOIIKOMKEHHS MiTOXOHApiaIbHUX MeMO-
paH, 110, Y CBOIO Yepry, Bejie 10 MOPYILIEeHHS eJIeKTPOHHO-
TpaHcnoptHoro JaHiora (ETJI), BTpaTu enekTpoHis i mno-
nanbeioro yrBopeHHst ADK. Lle cTBoproe 3aMKHYTe KOJIO
MOIIKOKEHHSI, SIKE IMiICWIIOEThCSI BUBITbHEHHSIM i1OHIB
kanplio (Ca?") i akTuBalieo amonto3y. [TolmKomKeHHs
MeMOpaH MOXe TaKOX CIPUYMHUTHA HEKPO3 i BUBIIbHEH-
Hs DAMPs (damage-associated molecular patterns), 110
aKTUBYIOTb 3anayibHi 1uisixu yepe3 NF-kB i indiamacomu
(NLRP3), 36inpuryroun cTyminb 3amaneHss [12]. Lli mpo-
11eCU B3aEMHO TMOCUJTIOIOTHCS, 1110 BEJIE 10 MTPOTPeCcyBaHHS
3axBOpIOBaHHS (puc. 1).

Aximo X3H posBuBaeThbcsl B yMOBax niabery, rimep-
[JIiKeMisl CIIpusi€e 30iJIbIIIeHOMY BUPOOJIEHHIO ITipyBaTy Ta
akTuBalii uukiy KpeOca, 1110 Npu3BOAUTh A0 MepeHABAH-
taxkeHHs1 ETJI i HanmipHoro Bupo6ienHs ADK, siki iHmy-
KYIOTb OKMCHIOBJILHUIA CTPEC i aKTUBYIOTh iH(pIaMacoMy
NLRP3, 1o cripusie XpoHiYHOMY TOIIKOKEHHIO HUPOK
[13, 14]. AxtuBauis NLRP3 Bene mo HagmipHOI 3amajibHOT
BiIMOBImi, iHIIIiI0OI0YM aKTUBALIiI0 KAacIa3 i MPOAYKIIiio iH-
TEPJICHKIHIB, a TAKOX /10 TIiPOTTO3Y, 1110 11 OiIbIIe YIIIKO-
IXKy€ TKAaHUHUA HUPOK [15].

[Ipo3ananbHi HUTOKIHU, 11O BUPOOJISIOTHCS BHACIIIIOK
aKTHUBalil iH(pJIaMacoMu, CIPUSIIOTh (BochopuaoBaHHIO
IxB (p-1kB) i tpancnokaiii NF-«kB B simpo, 1o iHilitoe
BUPOOJIEHHST JOJATKOBUX Mpo3ariajibHUX [IUTOKiHIB, SIK-OT
IL-6 i IL-1P. Lle mizcuitoe 3amaibHy BiAIOBiAb, KA aK-
TUBYE JIEUKOLIMTHU Ta CTUMYJIIOE 1X MPOTEOJITUYHY aKTUB-
HiCTb, 110 YUIKOMXYE eHAOTeNii Hupok [12]. 3ananeHHs,
iHIyKOBaHe iH(IamMacoMol0, € BaXXJIMBUM MeXaHi3MOM
nporpecyBaHHst X3H, i ii mpurHiYeHHs1 MOXe CTaTH Tep-
CIEKTUBHOIO TEPANIEBTUYHOIO CTPATETIEIO IJIsT 3SMEHIIIEHHST
XPOHIYHOTO 3arajeHHs HUPOK [ 16].

Okpim upboro, curHamizauis uyepes AMPK/SIRTI1/
PGC-1a Bimirpae BaxkjuBY poJib Y 3aXMCTi HUPOK Bil I10-
IIKOMXKEHb, OCKUIBKM IIi MOJEKYJIM MaloTh 3MaTHICTh
3HMXKYBaTu BUpoOieHHs ADK i 3axuiaTy MogoLuTH Bif
okucHIoBasbHOTrO ctpecy [17—19]. SIRTI1, 3o0kpema, Mae
MPOTEKTOPHY il0 HAa MOJOLIMTH, MPUTHIYYIOUM aKTUBHICTh
NF-kB i ingmamacom [18].

[Tporiec ¢ibpo3y € 111e OTHUM BaKJIMBUM €TAIlOM Y PO3-
BuTKY X3H. BiH BUHMKA€E BHACIIiTOK XpPOHIUHOTO 3amnajieH-
HS Ta TOLIKOJ/KEHHSI TKAHUH HUPOK i XapaKTepU3YEThCS
HAKOMUYEHHSIM MO3aKJIITUHHOTO MaTPUKCY, 30KpeMa KO-
JlareHy Ta ¢iopoHekTuHy. Lleii nporec akTUBYETHCS TIPO-
3amaJIbHUMU TUTOKiHaMU, iK-0T TGF-[3, 1110 CTUMYTIOI0Th
nepeTBopeHHs (piopodiacTiB Ha MiodidpobdIacT — KIli-
TUHU, SIKi BUPOOJISIIOTh KOMITIOHEHTH MO3aKJIITUHHOTO Ma-
Tpukcy. Pibpo3 HUPOK Beae 10 BTpaTh (PyHKIII opraHa,
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3HMXKEHHS IIBUAKOCTI KI1yooukoBoi ¢insrpauii (LLIK®) Ta
PO3BUTKY TepMiHaIbHOT HUPKOBOI HegocTaTHOCTI [12, 16].
Kpim Toro, ibpo3 Moxxe BUKJIIMKATH 3MiHU B MiKPOLIUPKY-
JISILT, 1O TIPU3BOJMTH JO XPOHIYHOI TITOKCii i 11e Oiiblie
MoCcuJIIoe Tpoliecu (pidpo3y depe3 aKTUBALIIO TIITOKCisI-
inmykoBaHoro ¢dakropa (HIF-1o)). HagmipHa akTuBHiCTH
PEHiH-aHTIOTEeH3MHOBOI CUCTEMU TAKOX CIIPUSIE PO3BUTKY
apTepiajibHOI TilmepTeH3ii i 30LIbIIye PU3UK CEepLEBO-CY-
IWHHUX YCKJIagHEeHb y mamieHTiB i3 X3H.

Takum 4HOM, MOJIEKYJISIPHI MEXaHi3MU ITOIIKOIKEH-
Hs HUpOK npu X3H BKIIOYaOTh CKIAOHI LIISIXWA 3ara-
JIEHHSI, OKMCHIOBAJILHOTO CTpecy, (i0po3y Ta MOpyIIeHHS
JIiMiTHOro OOMiHY, 1110 B3aEMHO IOCHJIIOIOTH OJIHE OJHOTO
i BeIyTb 0 TIpOrpecyBaHHs 3aXBOploBaHHs. OCHOBHUMU
MOJIEKYJIaMU, 4epe3 sIKi 3aMUKalThCsl MOPOYHI IaTore-

HEeTUYHi Kosa npu xpoHiuHomy X3H, € ADK Ta sinepHuit
dakTop NF-kB. ADK 3anmyckaroTh Kacka MOIIKOIXKEHbD,
1110 BKJTIOYAE OKMCHE YPaXKeHHSI TOAOLMTIB, aKTUBALIIIO iH-
(mamacomu NLRP3, BUBiJIBHEHHS Mpo3anaibHUX HUTOKI-
HiB i mogaiblile MOCUICHHS 3analbHOI Binmosini. BogHouac
NF-xB, aktuBytouncs g Bruimsom DAM Ps, rinepriikemii
Ta IUTOKIHIB, MiICUJIIOE eKCIPECito Mpo3anaibHUX I'eHiB,
IMOCUJIIOI0YM XpOHIYHEe 3amajieHHs Ta ¢iopos. JomaTkoBy
poJib y mmx mporecax Bimirpaiotb TNF-o, TGF-p, 1L-6,
a takox mopymeHHs ¢yHkuii AMPK/SIRT1/PGC-1a-
LUISIXY, 11O YHEMOXJIMBIIOE aIeKBATHY aHTUOKCUIAHTHY
Ta MpOTU3aNaJbHy BianoBiab. Hukue My metaabHO Mpo-
aHaJlizyeMo, sIK perapaTtu Jecrene3u Ta apTUIIOKY 30aTHi
BIUIMBATH Ha 11i Ta iHIIi MOJIEKYJI1, EpepruBalOYn IMMOPOYHi
KoOJa i TaKMM YMHOM 3MEHIIIYIOYM XPOHIYHe 3amajeHHs Ta
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MopyLueHHs dinbTpauinHoro 6ap’epa

PucyHok 1. lNopoyHi kona reHepawyii 3ananeHHs, iki npu3BoZsaTb [0
MOLUKOAXEHHS Ta ANCOYHKLIT HeghpOoHa npu XPOoHiYHOMY 3aXBOPIOBaHHI
HUPOK

TMpumitin: AOK cripy4nHsIioTb OKUCHE MOLLIKO[KEHHS Ninigis, 6inkis Ta HK y napeHxim-
HUX | CTPOMAasIbHUX KIITUHAX HUPKW. [TepeKncHe OKUCHEHHs Ninigis pyviHye MeMopaHu,
30Kpema MITOXOHApIanbHi, Lo nopyLuye poboty ETJI, crnipuydnHse BTpaTy €neKTpoHIB,
HapmipHe yTBopeHHa A®K, Buxig Ca? y uywutonnaamy ta 3anyck anontody. [loLuko-
[DKEeHHS1 171a3MatuyHoi MemMbpaHn npu3BoanTb [0 HEKpo3y Ta BuBiribHeHHS DAMPSs,
ski aktneyrotb NF-xB i NLRP3-iHgbnamacomy, nigevnoroym 3anansHy Bignosigb. AOK
TakoxX BUKMKaroTb [JHK-MOLLKOAXKEHHS, LLO MOXe CrIPUYNHNTY KITITUHHY 3arvbesib, eni-
reHeTNYHI 3MiHW Ta rnopyLUeHHs yHKUIi. BoHw iHilitoroTe 36ipKy NLRP3-iHpnamacomu,
crabiniaytote NF-kB Ta cripusitoTb vioro TpaHcsriokauii B S4p0, O MigCUIToE npoayK-
Yito npo3sanasibHuX UUTOKIHIB, XeMOKIHIB i fogaTtkosux A®K yepe3 NOX-3anexHui me-
XaHi3am. XpoHidHe 3ananeHHsi 3MyLLYye KIiTUHU HegpoHa Ta IHTepCTULito nepexogutn
Ha aHaepoGHWI IIKOMI3, 3HWXKYYM IXHIO afanTayiviHy 3aartHicTs. 3arnbens KiiTuH y
Pi3HMX LLuapax HegpoHa BUTOHYYE hinbTpayivinmi 6ap’ep, nigBULLYE MPOHUKHICTb O
6inkiB, cripusie anboymiHypii Ta nporpecyBaHHIo Heghponarii. CKopo4eHHs: AOK — ak-
TUBHI (hopmu KucHto, ETJT — enekTpoHHO-TpaHcrnopTHu naHytor, DAMPs — damage
associated molecular patterns — MoneKynsipHi natepHn, acoyivioBaHi 3 MNOLLKOLXEHHSIM,
NOX — NADPH-okcugasa, TNF-o.— tumor necrosis factor alpha, gpakTop Hekpo3y ryx-
mHn anbepa, NF-kB — nuclear factor kappa-light-chain-enhancer of activated B cells,
nigcutioBaY N1Ierkoro siaHyrora sgepHoro haktopa Karnna akTMBoBaHuX B-KiiTvH.

TTOIIKOJXKEHHSA HUPOK.

bioAoriyHO AKTUBHICTb
Aecneaesn Ta ii PoOAb
Y AiKYBQAHHi XPOHIYHOro
3ANAAeHHS HNPOK

Lespedeza bicolor, a Takox Lespedeza
capitatae € BugaMu 0araToOpivHOro JIMC-
TOIMAJHOrO YarapHuka, SKUiA HaJeXUThb
1o pony Lespedeza (Leguminosae); BOoHU
3HayHo nomupeHi B CIIIA, As3ii tTa AB-
cTpaii i TpaAULiiHO BUKOPUCTOBYIOTh-
sl TS JTIKyBaHHSI 3aMaJIeHHsI CE4Y0OBUBI/I-
Hux 1uisxiB, Hedpury [20]. Excrpaktu
pociuH pony Lespedeza MicTSTh pi3HO-
MaHiTHi 0iOJIOTIYHO aKTUBHiI pEYOBUHHU,
cepen SKux: (bJIaBOHOIAM, SIK-OT KBep-
LeTUH, KeMIipeposa, i30KBepLUTPUH,
JIECIIiAWH, PYTUH, JIIOTEOJiH, HApUHTIH,
CIOJIyKH, MOAi0Hi 10 BiTaMiHy P, heHoI-
KapOOHOBiI KUCJIOTH, aCKOpOiHOBa KMC-
JloTa Ta ankanoinu [21, 22].

TonoBHa 1 HalOIBLI [HOCHiIXKEHA
GioJioriuHa akTUBHICTb (DJIABOHOIIB IM0-
JISira€ B iX aHTUOKCHUIAHTHUX BJIACTU-
BOCTSIX. 3aBISIKU HasIBHOCTI (PEHOIBHUX
rpyn (—OH) Ha Kinblsix, siKi MOXYTb
JIOHYBAaTH €JIEKTPOHU a00 BOJIEHb, BOHU
3MaTHI HeWTpami3yBaTH BiIbHI pamu-
Kajau, $K-OT TiApOKCWIbHUM paguKan
(*OH), cynmepokcun-anion (02+—) i
nepokcun BoaHio (H,0,). 3aBusaxku Ha-
SIBHOCTiI apOMaTUYHMX KiJlellb MOXe€ BiJl-
OyBaTuCs JAejloKali3allisl eJeKTPOHiB,
IO [JO03BOJISIE E€JEKTPOHHOMY TOTOKY
pyxaTHUcCsl B3IOBX MOJEKYJIH, CIPHUSIO-
yM cTabimizauii BiIbHUX pagukaiiB. Ic-
HYE TaKOX iMOBIpHICTb, IO Ii CIIOJYKHU
MOXKYTb BIUIMBATU Ha KJIITUHHI TTpOLIECH
Oe3nocepeHbO, MUHAIOYM OIOCEPENIKO-
BaHY aHTUOKCUJAHTHY JIit0 Yepe3 aKTUB-
Hi ¢popMM KHMCHIO. € HOCTiIKEeHHS, SIKi
IIEMOHCTPYIOTh MOMYJISIIII0 aKTUBHOCTI
Nrf2 mig BIUIMBOM KBepLIETMHY abo iH-
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ribyBaHHSI akTUBHOCTI Tipotea3 [23—27]. [1punyckaeTbcsi,
1o ¢hIaBOHOIAM 3/[aTHI PEryJloBaTHU 11i MOJIEKYIM 4yepe3
npsiMi B3a€EMOii 3 iX aKTMBHMMM LIeHTpaMu abo yepe3
3MiHHM B iX KOH(popMaIlisx, ajie 1ie IToTpedye T0JaTKOBOrO
BUBYEHHS. TOOTO 3aBISIKM Pi3HOMaAHITHINI MOJIEKYISIpHiit
Oy/10Bi KOMITOHEHTIB €KCTPaKTH JIECTIeIe3U IEMOHCTPYIOTh
aKTHUBHICTb Yy pPi3HUX HampsiMkax. HoBuit mosmicaxapwun,
akuii Bumimaan 3 Lepsedeza formosa, BUSBIISIE aHTHU3a-
nanbHU edekT, skuii 3MeHInye BuaiieHHss NO ta ADK.
3MEHIIYETbCSl BUAUICHHST 3alaJbHUX LIUMTOKIiHIB. Edexkrt
3niicHoeThes yepe3 NF-kB [28]. Jocnimkenns H.S. Woo
[29] nokazano, mo daaBoHoiau, BunaiieHi 3 Lespedeza
bicolor, BUsSIBJISIIOTH iHTiGiTOpHY nito Ha PLpro (papain-like
protease), LIUCTeIHOBY mpoTeasy Bipycy SARS-CoV-2, sika
Oepe y4yacTb y BUBUIbHEHHI HECTPYKTYPHMX O1JIKIB 3 MOJTi-
MPOTEIHIB MiJ Yac BipyCHOI peruTikailii, a TaKOX BUKOHYE
IoaaTKoBi (DyHKIIl, SK-OT NeyOiKBITUHYBAHHSI Ta MpU-
THiYeHHS iMyHHOI BifITOBimi. 3aBASKM HAsIBHOCTI B CKJIami
ekcTpakTy ¢heHoskapooHoBUX KucaoT Lespedeza bicolor
MPOSIBIISIE aHTUPAKOBY Aito [30].

Lli B1acTUBOCTI MalOTh TAKOX BEJIMKE 3HAYEHHS TIpU
IOCIiIKeHHI e(DeKTiB Jecneae3u npu JikyBaHHi X3H. 3a-
crocyBaHHs Lespedeza capitata y mauienTiB i3 X3H I11—
1V cranii cnpusiio BiporifHOMy MOJIMIIEHHIO ITBUAKO-
CTi KJyOOUYKOBOI (iJIbTpallii MOPiBHSIHO 3 KOHTPOJbHOIO
rpynoto. 3okpema, y nauieHTiB i3 X3H III cranii IIK®
3pociia 3HayHO Oijblie B ocHOBHii rpymi (p < 0,001),
Togi K y mawieHTiB i3 X3H IV cranii Takox Bim3Hauyaio-
cs 3poctanHs LIIK®, xoua pisHulsg MixX rpynamu Oyjia
MeHIl BupaxeHot (p < 0,05). OrpumaHi pesynabratu
MiATBEPIKYIOTh AOUIMBHICTG BUKOpUCTaHHSI Lespedeza
capitata sIK 10JaTKOBOTO 3ac00Y /ISl CTIOBIJIbBHEHHS TIPO-
rpecyBanHsg X3H [31]. JlomaBaHHS Oi€TUYHOI OOOaBKU
JliGepa no crannaptHoi tepanii nauieHTis 3 X3H 111 cra-
Iii Ta IIyKPOBUM J1ia0eTOM 1-r0 i 2-ro TUILy CIPHUSLIO Bipo-
rinHomy nigBuieHHO [TTK® uyepe3 3 micsui JikyBaHHS
(p < 0,05-0,001). Lle cBiguMTh MpPO MO3UTUBHUI BILIUB
npemnapary Ha (DyHKIIil0 HUPOK, OCOOJMBO y TAIiEHTIB,
SKi OTPUMYBAJIM iHTiIOITOpU HaTpiii3aniexkHOro KOTpaH-
criopTepa IJIFoKo3u 2-1o TuIly [32].

OCKiJIbKM XpOHIYHA Tinepriikemisi, sika Mae€ Miclie
npu fiabeTi sik 1-10, Tak i 2-ro TUIY, € OMHUM 3 OCHOBHMX
dakTopiB pusuky BuHukHeHHs: X3H, edexru necnenesu,
MOB’s13aHi 31 3MEHIIEHHSIM HACIiOKiB TilepriiiKeMidHOTo
MOILIKO/XKEHHS, pOOJISITh 3HAYHUI BHECOK Y JIiIKyBaIbHUM
edexr [33].

HeiiponpoTekTopHuii e¢eKkT pi3HUX O03 EKCTPaKTy
Jecrniene3u Oyso MpoAeMOHCTPOBAHO B €KCIIEPUMEHTI Ha
MUIIAX 3 MOJAEJbOBAHUM JiabeToM 2-ro Ttumy. JIikyBaHHS
3HU3WJIO PiBEHb a30Ty CEYOBUHU KPOBi, CUPOBATKOBOTO
KpeaTWHiHy Ta CHiBBiIHOILIEHHS aJbOyMiHy W KpeaTuHi-
HY, 3MEHIIYBAJIO aJIb,OYMiHYpilO Ta MOTOBIIEHHS 0a3aJbHOT
MmeMOpanu [35].

MexaHi3Mu 1IbOTO JTiKyBaJbHOTO e(eKTy ITOB’s13aHi
Mepill 32 BCe 3 aHTUOKCUIAHTHOI aKTUBHICTIO Ha Pi3HUX
piBHsAX. OCKiIbKM TillepIiTiKeMidyHi CTaHM, IIOB’sI3aHi 3
niabeToM, IIPU3BOASITH A0 YTBOPEHHS KiHIIEBUX MPOIYKTiB
rnikauii (AGE), B3aemomist mixk AGE Ta ix peuentopom
(RAGE) Moxe cipruMHUTY 10AATKOBUI OKMCHIOBAIbHUIA

cTpec Ta 3amajibHi peakuii. EKCTpakT secriene3yd 3Ha4HO
3MeHInyBaB piBeHb AGE ta HbA1l y muiieit 3 Mozaenbo-
BaHMM nmiabeTom 2-to Tumy [34]. Jlecriene3a Takox 3MeH-
mryBasia piBeHb 0iika RAGE B KpoBi ekcriepMeHTaTbHUX
TBapuH i piBeHb 4-HNE, sika € Mapkepom IepekKncHOro
OKUCHEHHS JimiaiB [35].

AHTHOKCUIIAHTHUI eeKT jiecTienie3n He OOMEeKYEThCS
3HUKEHHSIM TJIIKOTOKCUYHOCTI Ta MapKepiB MePeKUCHOTO
OKUCHEHHS. 3aBAsSKU aHTUOKCUIAHTHUM BJIACTUBOCTSIM
Jlecriefie3a Ma€ 3AaTHICTb 3MEHIIyBaTU Timep3arajeHHs
npu X3H. [onoBHUMU MillleHSIMHU TP LILOMY € iH(pIama-
coma NLRP3, a takox ¢pakrop NF-kB. Indpramacoma —
11€ BEJIMKUI MOJIEKYISIPHUI KOMIUIEKC, SIKUi (POPMYETHCS
B JIEUKOLMTI y BiAIMOBiAb Ha Mpo3anajbHi CTUMYJHU, 30-
kpema ADK, nurtokinu, DAMPs, i cipyunHIOE MOTYKHE
BuBiTbHeHHsT TNF-ol Ta iHIIMX mpo3anajibHUX IUTOKIHIB
i XeMOKiHiB, 06araTopa3oBO TiABUILYIOUYM iHTEHCUBHICTh
3amnajbHOI peakuii. [anbMyBaHHS aKTUBHOCTI iH(ama-
COMH — IIe BaxXJIMBa MillleHb IIPU JIiIKyBaHHI XPOHIYHOTO
3anajeHHs. byno mokaszaHo, 110 3aCTOCYBaHHS JieCTeAe3u
Yy BUCOKIil1 1031 3HAYHO 3MEHIIIYE 3aIlajleHHs IIJISIX0M 0JI0-
kyBaHHsI NLRP3-indmnamacomu ta NF-kB.

Ille onuH HUISIX, SIKWI 3MEHIIIYE 3amajeHHs i aKTUBY-
etbest Jecnenesoro, e AMPK—SIRTI. ITokaszaHo, 110
SIRT1 BusiBiisie He(pPOMPOTEKTOPHUIA eheKT uepe3 rajib-
myBaHHs1 CLAUDIN-1, NF-kB Ta NLRP3-indramacomu
[36, 37]. Y nocaimxkenni J.E. Park [35] mokasaHo, 1110 Jiec-
nene3a aktuBye AMPK—SIRT1 nursx.

Takum yrHOM, HedpPOMpPOTEKTOPHUI edeKT eKcTpa-
KTy JiecTie/ie3n TIPOSIBIISIEThCS Y 3MEHIIIEHHI albOyMiHypii,
a30Ty Ta KpeaTuHiHY B ceui. Lleit edpekT 3abe3meuyeThes
SIK TIPSIMUM aHTUOKCUJAHTHUM BIUIMBOM, IO 3aXUIIAE
MmeMOpanHi ctpyktypu, JJTHK Ta MmiToxonmpii, Tak i omo-
CepeIKOBAaHMM AaHTU3AlaJbHUM BIUIMBOM, 3MEHIIYIOUU
aktuBHicTb NF-kB ta iH(p1amacom, BUBLIBHEHHS Ipo3a-
NaJIbHUX IUTOKIHIB i XeMOKIiHiB.

HedponpoTeKTopHUM NOTEHLIOA
JdPTULLOKY Npu XpOHi‘-IHVIX
3AOXBOPKOBAHHAX HUPOK

Aptumok (Cynara scolymus L.) — 6araropiuHa
TpaB’sIHUCTA POCJIMHA POAWHU aiicTpoBux (Asteraceae),
110 3JaBHA BUKOPHUCTOBYETLCS B MEIULIMHI 3aBASIKU YUC-
JICHHUM GiOJIOTiYHO aKTUBHUM CIIONyKaM. Moro roioBHi
JIIKapChKi BJIACTMBOCTI IOB’SI3aHi 3 BMICTOM LIMHAPUHY,
¢1aBoHOINIB, (DEHOIBHUX KUCJIOT, iHYJIiHY Ta iHIINX KOM-
TOHEHTIB, SIKi MalOTb reTraToNpPOTEKTOPHY, aHTUOKCUIAHT-
HY, )KOBUOTiHHY Ta MPOTU3aIaJIbHY Ail0.

TpanuuiiiHO apTUIIOK 3aCTOCOBYBAIM ISl MiATPUMKU
(byHKIIiT Me4YiHKM, MOMIMIIEeHHST TPaBJIEHHS Ta 3HVKEHHS
piBHST XxonecTepuHy. MOro eKCTpakTH CTHMYJIOIOTh BH-
poOJIeHHSI XKOBYi, CIIPUSIOUM JETOKCHMKAILlii OpraHizmMy Ta
TMOJIETIIEHHIO CUMIITOMIB aucrnercii. KpiMm Toro, apTuiiok
Ma€ aHTUIa0ETUYHU MOTEHIIia, OCKITbKY MOXe 3HUXKY-
BaTU piBEHb INIIOKO3U B KPOBI.

CyyacHi JOCTiIKEeHHS ITiATBePIKYIOTh, 1110 010aKTUBHI
KOMTIOHEHTH apTHMIIIOKY BILUIMBAIOTh Ha KJIIOUOBI MOJIEKY-
JISIpHI IIUISIXM, TIOB’sI3aHi i3 3amajeHHSIM, OKMCHIOBAJIbHUM
CTpecoM i MeTabOoJiYHMMHU IOPYILICHHSIMU, 110 POOUTh
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loro nepcnekKTUBHUM 3aCO00M Il MPOodiIaKTUKKU Ta JIi-
KyBaHHS 3aXBOPIOBaHb HUPOK.

B excnepuMeHTi 3 MOIEIbOBAHOI iHTOKCUKALIEIO
¢GTOpOM y pub eKCTPAKT apTUILIOKY 3MEHIITYBaB IaTOJIOT U~
Hi TIOpYIIEHHST B CeJIe3iHIIi, MeYiHIli Ta HUpKaxX, a TaKoX
3HMXKYyBaB ekcripecito MPHK mnpozananbHuX HUTOKIiHIB,
Oinka TerioBoro 1oky 70 ta mporeasu 3 uucreiHy/acmna-
pariHOBOI KMCJIOTHA, OQHOYACHO ITiABMIIYIOUM €KCIIPECiio
TeHiB CYIIepOKCUIIMCMYyTa31 Ta KaTtanasu [38].

Hedponporekropauii Ta aHTUOKCUIAHTHUM eQeKT
apTUIIOKY BMSIBJIEHO Y IIYPiB i3 HUPKOBOIO IUCHYHKIII-
€10, CIIPUYMHEHOIO JIETOI0 3 BUCOKUM BMiCTOM Xupy [39].
Moro 3axucHa [is TAKOX IMIATBEpIKEHA HA MOIENi He-
(GPOTOKCUYHOCTI, BUKJIMKAHOI raMMa-OIPOMiHEHHSIM ab0
YOTUPUXJIOPUCTUM BYIJIelleM. Y 1IMX YMOBaXx y IIypiB CMO-
cTepiranaocs IMiABUIIEHHS PiBHS CEYOBMHU Ta KPEaTUHIHY,
3HMXKEHHSI 3arajibHoro 0Oijlika Ta aabOyMiHy B CHpOBATIli,
a TaKOX TMOCHUJICHHSI OKCUIATUBHOTO CTPECy i 3amajibHUX
mapkepiB (IL-1p, IL-2, IL-6, TNF-a, NF-xB, TGF-p1).
Takox 3adikcoBaHO ITiIBUILNEHE CIIBBITHOIIEHHS €KC-
npecii 6inkiB Wnt/B-KaTeHiHy, 1O CIpPHUSIE HUPKOBOMY
¢i0po3y. ExcTpakT apTUIIOKY 3HAYHO TTOJIIIIYBaB 1Ii T10-
Ka3HUKM, a Moro He(ppoIIpOTeKTOPHUI e(eKT BinOyBaBCs
Jyepe3 MPUrHiYeHHsT CUTHAIBbHOTO TUIsIXy Wnt/B-KaTeHiHy,
1o rajgbmye hidposHi nporecu [40].

Ille omuH MexaHi3M He(POINPOTEKIlii apTUIIOKY —
3/IaTHICTh iHTiIOYBaTH aHTiIOTEH3WHIEPETBOPIOOUMT hep-
MEHT, 1110 3MEHIITYE HUPKOBI YIIIKO/DKEHHSI, TUCK Y JIETeHE-
Biit aprepii Ta rirnepreHsito [41].

AHTH3aMagbHa il apTUIIOKY TMiITBEpIXKEeHA Ha KyJIb-
Typi KJIITUH Yy MOJIEJi JIMonoJjicaxapuia-iHayKOBaHOTO
3arajieHHsI: €KCTPaKT apTUIIOKY 3HUXYBaB EKCIIPEeCiio

MOJIEKYJIM aare3ii CymIMHHUX KJITUH 1 Ta mposzamajbHUX
meniatopis (MCP-1, TNF-a., IL-1B), wo Bigbysanocs ye-
pe3 npurHiueHHss NF-kB ra MAPK [42].

3BaxkarouM Ha 3[aTHICTb apTUIIOKY 3HMXXYBAaTHU 3aria-
JIGHHsI, OKCUJIaTUBHUI CTpec, rajibMyBaTu (piOpo3Hi mpo-
11eCH Ta MOJIIIIyBaTH (GYHKIIOHATLHUHI CTaH HUPOK, 10TO
3aCTOCYBaHHSI € JOUIBHUM y KOMIUIeKCHii Tepartii X3H.
Moro 6ioakTUBHI CIOJYKU [iIOTh 4yepe3 KibKa MOJIEKy-
JIIPHUX MEXaHi3MiB, 110 CIIPUSE 3MEHIIIEHHIO He(POTOK-
CUYHUX ypaKeHb, MiITPUMIII aHTUOKCUIAHTHOTO CTaTyCy
Ta HOpMaJli3allii 0OMiHy pe4oBMUH. 3aBASIKM LIUM BJIacCTH-
BOCTSIM apTUIIIOK MOXe OyTH MepCIeKTUBHUM (hiToTepa-
MEeBTUYHMUM 3aCO00M JISI CHOBIIbHEHHSI MPOrpecyBaHHS
X3H i 3HUKEHHSI pU3UKY YCKJIaIHEHb.

MNepeBarn KOMGIHOBAHOIO 3ACTOCYBOHHS
Aecnepe3n Ta APTULLOKY AA4A AiKYBGHHSI
XpOHi‘-IHOI'O 30XBOPIOBAHHSA HUPOK

Kom6iHoBaHe 3acrocyBaHHsi Jsecniene3u (Lespedeza
bicolor, Lespedeza capitata) Ta aptumoky (Cynara
scolymus L.) € mepcrieKTMBHOIO CTPaTETi€I0 IS JTiKYyBaHHST
X3H, ocKiJIbKM TTO€THAHHS iX 010JIOTIYHO aKTUBHUX KOM-
IMOHEHTIB MOCUJIIOE HEPPOIPOTEKTOPHi e(PEeKTU, 3MEHIITY-
I0YM 3amajeHHs, OKCUIATUBHUI cTpec Ta ¢idpo3 HUPKO-
BOI TKaHUHU (puc. 2).

EkcTpaktu necnene3u MicTsITh (jaBOHOIOM (KBEp-
LIETUH, KeMIpepos, i30KBEpUUTPUH, PYTUH, JIIOTEOJiH,
HapMHTiH), (eHOJIKApOOHOBI KMCIIOTU Ta aJIKaJIoiau, sKi
3a0€3IMeuyl0Th BUPaXXKEHY aHTMOKCHUIAHTHY Ta TMpPOTH3a-
MajbHy HOito. [070BHUIT MeXaHi3M IIoJIATaE y HeWTpasiza-
uii BibHKX papukanis (* OH, O2«—, H,0,), wo 3axuinae
HUPKOBI KJIITUHU BiJl OKCUJATUBHOTO MOIIKOIKEHHS.

Jlecnepesa

v
AGE

INFKB

NLRP3

—ADPTULLOK

|

MAPK ACE

TGF-p1

®i6po3 |

PucyHok 2. lepeBarun kom6iHoBaHoOI [ii necriegesu Ta apTULLOKY ripu nikyBaHHi X3H

TMpumiTKN: Ha PUCYHKY MOKA3aHO CUHEPriYHMI | KOMIIeMeHTapHWVA BNIMB eKCTPaKTIB slecriefqeav 1a apTuiuoky npy X3H. Obuasa Heli-
Tpanisytots AQK, rarbMyoTe NEPEKNCHE OKUCHEHHS NinigiB i npurHivyoTe TpaHciokayito NF-xB. Jlecnepesa 3anobirae rinep3ananeHHo
qyepes 6510kyBaHHA NLRP3-iHgpnamacomu ta AGE-peLenTopHx B3aEMOAIN, L0 0COBIMNBO BaXKITMBO Py rinepriikemii, a Takox akTneye
AMPK—SIRT1. ApTuLLIOK JOAATKOBO 3HUXYE apTepiarnbHuii TUCK Yepes3 6110KyBaHHs ACE, npurHidye TGF-1, ameHLLyo4n qiopos, i
ranibmye 3ananeHHs: Yepe3 MAPK. IxHs criinbHa [isi BMEHLLYE MOLUKOXKEHHS, 3anasneHHs Ta (iopos, Cripusitoun BIGHOB/IEHHIO OyHKUII
Hupok. Ckopo4eHHsi: AGE — advanced glycation end-products (kiHuesi npoRyKkTv rnikysaHHs1); AMPK — AMP-activated protein kinase
(AM®-akTuBoBaHa nporteiHkiHasa); SIRT1 — sirtuin 1 (cupTyiH-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,
KImoHoBuvi perynatop 3ananeHHs); NF-xB — nuclear factor kappa-light-chain-enhancer of activated B cells (sgepHwi ¢hakTop kanna-B,
perynatop 3ananeHux npouecis); MAPK — mitogen-activated protein kinase (MitoreH-akTuBoBaHa rnpoTeiHKiHas3a, 3asy4eHa y 3anasbHi
Vi cTpecosi curHaneHi Wwsxm); ACE — angiotensin-converting enzyme (aHrioTeH3MHNIEPETBOPIOYNY (hePMEHT, PerynaTop aprepianbHo-
ro tucky); TGF-B1 — transforming growth factor beta 1 (TpaHcgbopmyro4mii hakTop pocty 6eta 1, cripusie (ibposy).

3ananeHHs MowkKoa)KeHHs |
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dnaBoHoinu Jlecrene3u PeryJioioTh AKTUB-
Hicte Nrf2, inrioytorb NF-kB Ta OGmokytorb NLRP3-
iH(JIaMacoMy, 3MEHIIYIOUM TPOAYKIIIO Mpo3anaibHUX
mutokiHiB (TNF-o, IL-18). OkpiM TOro, akTUBYEThCS
AMPK—SIRT1 nuisix, 1110 101aTKOBO 3MEHIITYE 3ariajeH-
H$I Ta MATPUMYE KIIITUHHUI roMeocTas. JlociIkeHHs 1o-
Ka3yloTh, 1110 3aCTOCYBaHHS €KCTPAKTY JIeCTIeIe3U CIIPUSIE
3HIKEHHIO aJIbOYMiHypii, a30Ty CEYOBMHM Ta KpEaTUHiHY B
KpOBIi, 1110 BKa3y€e Ha MOJIMIIeHHs (QYHKIIii HUPOK.

Ha BinmiHy Bin necriene3y apTUIIOK IIPOSIBIISIE TIOTYXK-
HUI aHTU(IOPO3HUI e(deKT, 10 € KIIYOBUM (aKTOPOM
y 3anobiranHi mporpecyBaHHO X3H. OcCHOBHiI akTUBHi
KOMITOHEHTM apTUIIOKY — LIMHApUH, (hJlaBOHOIAU Ta ¢e-
HOJIbHI KUCJIOTU — 3MEHILYIOTh (piOp0o3, iHTiOYI0UM CUHTE3
KoJjiareHy Ta aktuBHicTh TGF-f. JlocmimKkeHHST ToKa3au,
1110 €KCTPAKT apTUIIIOKY 3HUXKYE piBeHb MapKepiB OKCHUIA-
tuBHOTO cTpecy (4-HNE, MDA) ta npurHiuye ekcrnpecito
MPHK nposamnanbHux 1uTOKiHIB. AHTH(]iIOpO3Ha Aist ap-
TUIIOKY MOEIHYETHCS 3 HOro0 aHTMOKCUIAHTHUMMU Ta TIPO-
TU3aMaJbHUMU BJIACTUBOCTSIMU. Byso BCTaHOBJIEHO, 1110
0i0JIOTiYHO aKTUBHI KOMIIOHEHTHU apTUIIIOKY CTUMYJIIOIOTh
aKTUBHICTb CYIIEePOKCUIAMCMYTA3! i KaTajaas3u, 1110 CIIPUSIE
3MEHILIEHHIO OKCUJATUBHOTO CTPECY B HUPKaX.

IloenHaHHS OBOX POCIMHHUX €KCTPaKTiB Ma€ KilbKa
BaXJIMBUX TIEpeBar, a came:

1. TlocuneHHs1 aHTUOKCUJAHTHOTO e(eKTy — Jiecre-
ne3a HeUTpasizye BUIbHI paauKaau Ta Peryalo€ aHTUOKCH-
JMAHTHI IIJISIXU, TOJi SIK apTUILIOK JI0aTKOBO aKTUBYE (bep-
MEHTaTUBHY aHTUOKCUIAHTHY CUCTEMY.

2. CuHepriuHe TIpUTHIYEHHSI 3amajJieHHS — oO0uaBa
ekcTpakTy iHri0ytoTh N F-kB Ta 3MeH11yloTh BUBiIIbHEHHSI
po3anajJbHUX LIUTOKIHIB.

3. 3anob6iranHs ¢ioposy — aptuiiok raxemye TGF-f-
3ajexxHuii piopo3s, 110 3armobirae pyoIloBaHHIO HUPKOBOI
TKaHWHM Ta 3MEHIIY€E pU3MK nporpecyBaHHs X3H.

4. TloninmeHHs1 ¢GyHKIT HUPOK — KJIHIYHI AOCIi-
JDKEHHST MiATBEPIKYIOTh, 10 3aCTOCyBaHHS KOMOiHaIlii
€KCTPAaKTiB CIIPUSIE MiABUILEHHIO IIIBUIKOCTI KITyOOUKOBOI
dinbrpalii Ta 3MEHILIEHHIO MPOTEIHYPIi.

TakuM yMHOM, KOMOiHOBaHE 3aCTOCYBaHHS JieCIene3u
Ta apTUIIIOKY CTBOPIOE TIOTYKHUI TepareBTUYHWIA TTOTEHILi-
aJ1 JuIsl JIiKyBaHHSI XpOHIYHUX 3aXBOPIOBaHb HUPOK, 3a0e3-
MevYylour KOMIUIEKCHUI BITJIMB HA KJTIOUOBI MMaTOTEHETUYHI
MeXaHi3MU1 — OKCHIATUBHUI CTpeC, 3anayeHHs Ta (idpo3.

KonduikT inTepeciB. ABropu 3asBIsIIOTH PO BiACYT-
HiCTb KOHQJIIKTY iHTepeciB Ta BjacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI 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-kB, TGF-f1), 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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Cy4yacHa ¢itotepanis B AikyBAOHHI XPOHIYHOT XBOpoOOU
HUPOK i AOBGPOSIKICHOI rinepnAasii nepeAMiXypoBoi
30A03U: ePeKTUBHICTb TA 6e3neKka

3rinHo 3 manumu BOO3, maTosiorist ce4oBUOIBHOI
CHUCTEMHU BpaxKa€e HaceJeHHs Pi3HOTO BiKy Ta CTAHOBUTDH Y
cepenHbomy 10 % Bia 3arajabHOT MOMYJISLIT JIOAEH Y CBi-
Ti. Ha cboromHi y BiTYM3HSHIN CUCTeMi OXOPOHU 310POB’sI
HajiayeTbest Oing 500 THC. XBOPUX Ha XPOHIUHY XBOPOOY
HUPOK, 110 € OJHIEI0 3 HAOIIbII COLIiaJIbBHO 3HAUMMUX T1a-
TOJIOTI.

JobposiKicHa TimepIriasdis IepeaMixXypoBOi  3aI03U
(AI'TI3) — me TakoxX yacTe XpOHiIUHE 3aXBOPIOBAHHS, SIKE
BUSIBJIIETHCSL Y YOJIOBiKiB moxuioro Biky. JAI'TI3 mpu-
3BOAUTH 10 30UIbIIEHHS MEPeAMiXypoBOi 3aJlo3U J00po-
SIKICHOT'O TeHe3y, TPOCTaTUYHOI OOCTPYKILii i BAHUKHEHHS
CUMIMTOMIB HUXHIiX CEUOBUX LUISIXiB. 3a CTATUCTUYHUMM
JAHUMM, O3HAKU MOPYIIEHOTO CEYOBUITYCKAHHS HasIBHi B
60 % JonogikiB BikoM rmoHan 60 pokiB.

12 mortoro 2025 poky, 3a miarpumku I'O «Ykpain-
CbKa acouiamis MeJUYHoi OCBiTH», Kadenpu HedpoJorii
Ta ypoJjorii HamioHanbHOro MeIw4Horo yHiBepCcHTETY
iMm. 0.0. Boromousns, Kadenpu ypouorii IIIO Hamio-
HaJbHOTO MenmyHoro yuisepcurery im. O.0. Boromouib-
s, Bugasauuoro nomy «3acnaBcbkuii», KypHaiy « Hup-
KM» T4 MEIMYHOro moprajxy www.mif-ua.com, BizdoyBcs
Menuunuii popym «Ukraine Nephro-Urology». ¥ pamkax
uiei noaii BinOymmcs nsa maiicrep-kinacu «CydacHa peHo-
MPOTEKIis BiMOBIAHO 0 OCTAHHIX T0KA30BHX PEKOMEH-
nauiii» Ta «IHpeKnii ce4oBUX NUIAXIB B epy aHTHOIOTH-
KOPE3UCTEHTHOCTi», HAYKOBO-NPAKTHYHA KOH(pepeHIis,
caTeJiTHHI CUMNIO3iyM «AKTYaJibHi muTanHsA ¢apMakoTe-
panii B HedypoJIorii Ta ypoJorii».

3 nonoBimmio «Posnb ironpenaparis y JiikyBaHHi Xpo-
HiYHOI XBOPOOM HHMPOK» BHUCTYMWIA TOKTOP MeIUIHHUX
HayK, npocdecop Kadeapu Hedpoorii Ta ypodorii IT1O
HMY imeni O.0. BoromoJbug, jikap-Hedposior BUIIOT
kateropii KHII «KuiBcbkmii MicbKHii meHTp HedpoJiorii
Ta gianizy» dynap Ipuna OnaekciiBHa.

TlommpeHicTs XpoHiuHOI XBOpoou HUPOK (XXH) i3 pi3-
HUM CTYTIEHEM iX YpaKe€HHs 3pOCTa€ y BCbOMY CBiTi. biuzb-
Ko 850 mutx moneii (13—15 %) crpaknatots Ha XXH. Yacri-
1€ TIST TTATOJIOTIST 3YCTPIYa€ThCS Y JKIHOK, JIIONEH TTOXMIOTO
BiKY, 32 CYITyTHbOI apTepiaibHOI riNepTeH3ii, MPU IlyKPOBOMY
niaGeTi, O)KMPiHHI Ta HEKOHTPOJIOBAHOMY IMPUIOMi JIiKiB.

Cepen mpuunH cMepTHOCTI, 3a ganuMu WHO, XXH
3aiiMae 9-Te Miclie Ta BXOAUTb 10 CIUCKY 10 puunH cMmep-
1i y Cinramypi, Ipemwii Ta I3paini. 3a mporHo3amu excriep-

TiB, y 2040 poui cmeptHicTh Bim XXH mnocsme 5-te Miciie
cepell ycix MPUYMH CMEPTHOCTI, 110 CBIIYMTH MpO ii MO-
Jlajiplie MOLIMPEHHS Ta PYyHHIBHI HACTiIKH.

B emimemiosioriyHOMY OOCHIIKE€HHI, SIKE€ OXOIUTIOBAJIO
195 kpaiH, Oyn0 BCTaHOBJIEHO, 1O TomupeHicTh XXH Ta
3aXBOPIOBaHICTh Ha Hely nepion 3 1990 mmo 2017 pik 36i1b-
muucs Ha 87 ta 89 %. CMmeptHicTh, o0ymoBieHa XXH,
migBuIMIacd 3araioM Ha 41,5 %, y CIIIA — Ha 66 %.
KinpKicTh mali€HTiB, IiIKOBAaHMX METOAAMM Hiajli3HOI HUP-
KOBOI 3aMiCHOI Tepartii Ta TpaHcIUIaHTalii, — Ha 34,4 %.

Lli maHi CrloHYKalTh 00 BEIMKMX 3yCWIb Y PO3pOOIIi
e(eKTUBHUX MPO(MITAKTUYHUX Ta TePANEeBTUUHUX 3aXOIiB.
Ix MeTo10 Mae 6yTu 3HIKeHHs 3axBopioBaHocTi Ha XXH i
yHoOBiIbHEHHS 11 mporpecyBaHHs. Bigomo, 1110 ¢akTopamu
nporpecyBaHHs1 XXH € npoteinypis Oinbuie 3a 1 r Ha 100y,
MOJBOEHHS PiBHSI KpEeaTUHiHY, MiABUILEHHS PiBHS TJIiKO-
BaHOTO reMorio0iHy, aprepiaibHoro TuckKy (AT), aHemii,
XOJIECTEPUHY, CEYOBOI KUCIOTU, KaJIil0 Ta allUA03Y.

Jlicepa® (Lespedeza capitata) — mperapar poCIMHHO-
T'O TIOXO/IKEHHSI, SIKUI HE Ma€ MOOIYHUX SIBUIL. AKTUBHUM
inrpemienToM JIibepa® € excTpakT crebiia i TUCTS JecTee-
31 TOJIOBYACTOI (1Ie €AMHA i3 JiKapChKUX POCIMH, IO 3a-
CTOCOBYETBC Y JTiKyBaHHI XBopux Ha XXH i3 migBuieHuM
piBHEM KpeaTHHiHy Ta CEUOBUHM), siIKa OaraTta (hJlaBOHOI-
Jamu (MictuTh 7 uaBoHoiniB): 10 2,6 % Ha 1 rpam. Pa-
BOHOIIM MalOTh MPOTU3ANANIbHI, MPOTUAIIEPTiIUHi, MTPOTU-
BipyCHi, MPOTUITYXJIMHHI BiacTuBocTi. Kpim Toro, BoHu €
CWJIBHUMM aHTUOKCUIAHTAMM, $SIKi 3aXUIIAIOTh KIITUHU
Bill BiJIbHOpPAIMKaJIbHOTO OKHWCHEHHSI Ta Iepea4yacHOTo
cTapiHHS, IPUCKOPIOIOTH (hiziooriuHi mpoiiecu.

VY nocnigxeHHsX 0yJio JOBEIEHO, 110 EKCTPAKT Jiecrie-
JIe31 TOJIOBUACTOI TTOCUJTIOE JIiype3, CIPUSIE TOMIMIIEHHIO
HUPKOBOI (GibTpallii, 3MeHIIIye HaOpSIKU, MiABUIILYE BUIi-
JICHHSI HaTPilo Ta 4aCTKOBO KaJlilo, 3MEHIIIYE PiBeHb a30Te-
Mii Ta aJIbOyMiHypii.

Taxkox 3HaYHOIO MepeBarol0 eKCTPaKkTy JecIeae3u ro-
JIOBYACTOI € 6araTopakTOpHMIA BIUIMB Ha I1aTOJIOriI0 He3a-
JIEXKHO Bifl HEPOTOKCUYHOTO Ta/abo illIeMiUHOTO TeHE3Y.
BinMiueHi Taki MO3UTUBHI e(eKTH, IK KOPEKILisl eJIeKTpO-
JIITHOTO Ta OiJIKOBO-EHEPreTUYHOro OajiaHcy, IMpOoTU3a-
MajibHa [ist, M’SIKUiA JTiypeTUYHUI, aHTUTINEPTeH3UBHUI
Ta MPOTUIIa0eTUUHUI edeKT, 3AaTHICTh 3amobdiraTu auc-
(byHK11iT eHaoTei0, aroNTo3y, OKCUIaTUBHOMY CTpecy Ta
ITOJIIMIITYBaTH KIIYOOUKOBY (DiJIBTpalIilo.

© «Hupkm» / «Kidneys» (Pocki), 2025
© Bupaseub 3acnacbkuii 0.10. / Publisher Zaslavsky 0.Yu., 2025
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EdextuBHicTh 3acTocyBaHHs Lespedeza capitata (ripe-
mapat Jlioepa®) y xBopux Ha XXH III-IV ct. Gyna omwi-
HeHa y nmociimkeHHi 1.O. Hymap ta O.M. Jlo6onu. lle
TOCJIIXKEHHsT OYyJI0 TTOPIBHSUILHUM, 3 TPUBAIICTIO CITOCTE-
pexeHHs1 2 Micsi. byno BkitoueHo 45 mamieHTiB 3 XXH
III—IV cranii, siki 6ysnin po3roaisiieHi Ha nBi rpynu. Jlo nep-
moi rpynu (ocHOBHA) yBiiinuIo 30 XBoprX (Y0JI0BIKiB — 16,
XKiHOK — 14) BikoM 51 pik (40—65), ki oTpuMyBaIu 10-
IaTKOBO 10 cTaHmapTHOI Tepartii Lespedeza capitata (ripe-
mapat JIibepa®). Ipemapar JIiGepa® mpusHayaBcs 3a cxe-
MoOI0: 1o 1 KamcyJsi Tpuyi Ha JAeHb MepopabHO 2 MiCHIIi.
Ho npyroi rpynu (1opiBHsIHHsI) OyJI0 BKJII0OUEHO 15 XBopux
(4osoBikiB — 8, XiHOK — 7) BikoM 49 (39—69) poxkiB, siKi
OTPUMYBAJIU TiUIBKU CTaHIApTHY Tepamnito. He Oyyo BusB-
JIEHO BipOTiIHUX BiIMiHHOCTEl OCHOBHMX KJiHIKO-J1a00-
paTOPHUX MOKA3HUKIB Y XBOPUX OCHOBHOI IPYIH Ta TPy
TMOPIBHSIHHS IO MOYATKY JIiKYBaHHS.

Pesynbratit mociimkeHHsI TTPOJEMOHCTPYBAIM TTO3U-
TUBHMIA BIUIMB Tiperapary Jlibepa® Ha KJIiHIYHMI mepebir
3aXBOPIOBAHHS i TEMITM TTPOrpecyBaHHs y XBopux Ha XXH
III-1IV crt. [1po 1e cBimUUTH BipOTimHO OiNbIlIe 3POCTaHHS
IIK® 3a 2 Micslii B OCHOBHIii IpyIli MPOTU IPYIX MOPiB-
HsHHA — 5,5 (2; 9) mi/x8/1,73 m? ipotu 2,9 (1; 6) M/
xB/1,73 M2 (p < 0,05). Kpaui pe3yiasraTi Oyau JOCATHYTH
3a HassBHocTi XXH III ct. mopiBHsiHo 3 XXH IVcr. (36i1b-
meHHs1 IIK® 6,9 npotu 3,8 mi/xB/1,73 M? 3a 2 Micsiii B
OCHOBHII rpymi).

Kpim Toro, npemapar Jliepa® 3a 2 micsui iforo mpu-
3HAYEHHSI CIIPUSIB 3MEHILEHHIO MPOTEIHYpii: B OCHOBHIi1
rpyni 3HuxeHHs: craHoBuio 0,05 (0,0; 0,21) r/mo0y, a B
rpyni nopiBHsgHHS — 0,02 (0,02; 0,07) t/mo6y (p < 0,05).
ITpu boMy TIpenapaT He YMHUB HETaTMBHOTO BIUIMBY Ha
eJIEKTPOJITHUI OOMiH (3a TTOKa3HMKAMU KaJlilo Ta HATPilo
cupoBaTku KpoBi). Timeku y 3 (10 %) xBopux y nepiii aHi
npuitoMy Tmpernapaty Jlibepa® crocrepiranucs MposiBU
JUCIIENTUYHOTO cuHapomy. Ilicias 3MiHM pexumy mpu-
oMy mpemnapaTy (peKOMEHIOBaHUI MPUMOM Miciasl imu)
MPOSIBU AUCTIENTUYHOTO CUHAPOMY 3HUKIU. BiamiHu mpe-
napary 1ii CKapru He oTpeOyBaiu.

Takum yMHOM, HaHi AOCIIIKEHHSI e(EeKTUBHOCTI Ta
6e3neku npenapary JIioepa® 103BOMISIIOTH pEKOMEHIYBATH
1oro B KOMIJIEKCHIi Tepartii XBOpUX Ha XpOHiIYHY XBOPOOY
aupok I11i IV ct.

Crti BigMiTUTH, 1110 3acTOCYBaHH Tpernapaty JIibepa®
Ma€ HU3KY IepeBar: omHa Karicyna Mictuth 300 Mr ekcTpa-
Kty Lespedeza capitata. JIibepa® He Mae 0OMEXEHbD Yy Tep-
MiHi 3aCTOCYBaHHSI, MOXKe BUKOPHCTOBYBATHUCS Y XBOPUX 3
XXH Tta LI, He MicTUTb CIUPTY, HE Ma€ MPOTUIIOKA3aHb,
BUKOPUCTOBYETHCS 3 7 POKIB.

AKTUBHUMU iHTpenieHTaMu Jlibepa® dopte € eKCTpakT
crebna i aucts Jecniene3u ronopuactoi (Lespedeza capi-
tata) — 400 Mr Ta eKCTpakT JIUCTSI apTUILIOKY IOCIiBHOTO
(Cynara scolymus) — 100 Mr. EKcTpakT JUCTS apTUILIOKY
MOCIBHOTO MICTUTh LIMHAPUH, LIMHAPOIIKPUH, XJIOpOTe-
HOBY KHCJIOTY, aCKOPOiHOBY KMCJIOTY, KADOTUH, BiTaMiHU
rpyrmu B, iHymiH i Ma€e XXOBYOTiHHY, IeIaTOIPOTEKTOPHY,
CEUYOTiHHY Jil0.

JocnimKeHHsI MOKa3yloTh, 110 €KCTPaKT JHUCTS apTu-
1IOKY MOXe TaKOX HamaBaTH He(pOIPOTEKTOPHY Ta aHTH-

OKCHUJIAHTHY Ai10, i 11 MOXe OYyTU KOPUCHUM JUISl XBOPUX 3
HMPKOBOIO HETOCTATHICTIO. 3TiMHO 3 MPOTOKOJIOM HaJaHHS
MeanuHoi poromoru xBopuM 3 XHH Big 2004 poky, ekc-
TPaKT JIUCTSI apTUIIOKY ITOCIBHOTO BUKOPHUCTOBYETHCS 3
METOI0 3MEHIIIEHHSI PiBHS a30TeMii, TOKCUMYHOTO YPEMiYHO-
ro HaBaHTaXeHHsS HUPOK. PaHnoMizoBaHe KOHTPOJIbOBAaHE
TOCJTIKeHHSI TT0Ka3aJ10, 10 CITOXUBAHHSI €KCTPAKTY JIMCTSI
1 HACIHHSI apTUIIIOKY MOXKE ITOJUITIINTH JIITiTHUI TTpODisb y
MMAlli€HTIB 3 XPOHIYHOIO HUPKOBOIO HEIOCTATHICTIO.

JlokTOp MenUYHUX HAYK, mpodecop, 3aBinyBay Kade-
npu ypoJorii HMY imeni O.0. Boromousisa Hikitin Oser
JImutpoBuy npenctasuB nomnoBiab «EdekTnBHa cydacHa
(itorepanis xsopux na JII'TI3 Ta xpoHiunuii npocTaTuT
i3 CymyTHIMH ceKCyaJbHUMM PO3JIagaMu».

[ob6poskicHa rinepruiasis MmepeaMiXypoBoi 3ajlo3h €
OTHUM i3 HAWOIIbII MOIIMPEHNUX 3aXBOPIOBAHb Y YOJIOBI-
KiB TIOXMJIOTO BiKY, YaCTOTa SIKOTO IPOTPECUBHO 3POCTAE.
3a ganumu aBToricii, y Biti 40 pokiB 20 % 40JIOBiKiB MalOTh
ricrosoriuni o3Haku JAI'TI3, y 60 pokiB — 50 %, y 85 po-
KiB — 90 %. XpOHIYHUIT TPOCTATUT — II¢ TAKOX TOIIHNPE-
Ha XBOpoOa IepeaMiXypoBOi 3aJI031 B 0Ci0 mpalie3gaTHOro
BiKYy, 1110, 3a JAaHUMU Pi3HUX aBTOpPiB, cTaHOBUThL 40—75 %
YCiX 3aMmaJbHUX 3aXBOPIOBAHb HIDKHIX CEYOBUX IIUISIXIB.

Croroati MixkHapoaHuli TTOrOIKYBaJIbHUII KOMITET 3
mutanb JIT'TI3 npornoHye BKa3dyBaTu B AiarHo3i Taki mapa-
Metpu: S — L — Q — RU — V — PSA. V¥ unx napamerpax
HE3aJIeXKHO BPaxOBYIOThCSI MPOBIAHI KITiHIYHI XapaKTepuc-
TUKM 3aXBOPIOBAHHSI — CUMIITOMU, TTOKA3HUK STKOCTi KUT-
TsI, MaKCMMaJIbHA IIBUAKICTh ITOTOKY cedi, 00’eM 3ajuiiI-
KOBOI cedi, 00’eM TIepeIMiXypoBoOi 3aJI031 Ta Pe3ybTaTh
JOCTIIKEHHS TTpOCTaTCelnivHOrO aHTUTEHY.

3rimHO 3 peKoMeHmauisIMu E€EBpOIECHKOI acolialii
ypoioriB (EAU), mepenik miarHOCTUYHUX 3aXOMdiB, SIKUM
MMOBMHHI IiagaBaTUCS Y0JI0BiKM BikoM Bim 50 pokiB 3 po3-
JlalaMy CeYOBMITYCKAaHHSI, pO30MTUI Ha TPU KaTeropii.

HiarHoctuka JII'TI3 Ta XpoHiYHOTO MPOCTATUTY MOYMHA-
€ThCs 3i 300py aHaMHe3y 3a MiXKHApOJIHOIO CUCTEMOIO OLLiH-
KUY CUMIITOMIB MPH 3aXBOPIOBAHHSIX MEPEAMiXypOBOI 3a7103U
(IPSS) 3a 35-6anbHoto mkanoo. CymapHuii 6an 10KyMeH-
TyeThes SIK S 0—35; BUpaKeHiCTh CUMIITOMIB PO3LIIHIOEThCS
sk 0—7 — He3HayHa, 8—19 — nomipHa ta 20—35 — 3HayHa.
O1iHKa SIKOCTi JKUTTST TIPOBOIUTHCS 32 6-0aTbHOIO IITKAJIOI0
(QOL), cymapHMit 6a1 JOKYMEHTYEThCs sIK L 0—6.

st BUOOpPY TaKTUKM JIiKyBaHHS, sIK€ MPU3HAYAETHCS
Ha OCHOBI MaKCHMAaJIbHOI IIBUAKOCTI MOTOKY cedi (mo-
KYMEHTYEThC K Q ., MJI/C), HEOOXiTHO BMKOPMCTOBY-
BaTu ypodaoyMeTpiloo. 3a JOIIOMOI0I0 TPpaHCPEKTaJIbHOTO
YJIBTPa3ByKOBOTO JOCIMKEHHSI TepeaMiXypoBOi 3a7103U
MOXHa poOUTHU aHaji3 JaHOTO opraHa Ta JOAaTKOBO PO3-
IJISTHYTH CEYOBUIA MiXyp (IOKyMEHTYEThCS K V, M), [list
BU3HAYEHHSI 3aJIMIIKOBOI CeUi MPU3HAYAETHCS YIbTPa3By-
KOBE JOCIIKEHHST CEYOBOr0 Mixypa (JIOKYMEHTYETBHCS SIK
RU, mn). KpiM Toro, BU3HaUa€ThCs piBeHb MPOCTATCIIEIIN -
(iuHOTO aHTUTEHA (TOKYMEHTYEThCS SIK PSA, HIr/MJT).

3rinHo 3 pexomennaiisimu EAU-2022, nabopaTtopHe
JOCJTIIKEHHS TIPY MPOCTATUTI TOBUHHO BKJTFOUATH: 3aTajTb-
HUIA aHAaJTi3 Ta ITOCiB cevi, aHaJIi31 1151 BUKJITIOUeHHS iH(PeK-
Lil, 110 TIepeaaloThes cTaTeBUM Lusixom, — C. trachomatis,
U. urealyticum, M. hominis Ta iHIli, ypodJaoyMeTpilo Ta
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BU3HAUYCHHS 3aJIMIIKOBOI cedi, 4-CKJISIHKOBY IpoOy (3a
Meares ta Stamey), MiKpOCKOIIil0 CEKpeTy MpocTaTu abo
MepIIoi MOpLii cedi, OAep>KaHOI Mic/sg Macaxy MpoCTaTH,
KYJIBTYpajibHi JOCTIIKEHHST CEKPETY IPOCTaTH, cedi, OTpu-
MaHOI TaKOX ITiCJIsi Macaxy MpocTaTH, Ta/abo CriepMu.

Ilicns aHanizy oTpuMaHUX JaHUX Y XO/i MEPBUHHOTO
00CTEXXEHHsI, BUKJIIOUEHHSI paKy MepeaMixypoBoi 3aj1031
dopMyeThes miarHo3. Hampukiram: moOposIKicHa TimepIuia-
sig mpocTaty, V 56 cm’; RU 60 mor; Q10 mi/c; S 19; L 2;
PSA 2,8 ar/mu.

IloTiM mepen nikapeM IoCTae MUTaHHS BUOOPY TaKTH-
KM JlikyBaHHsI. 1le Moxke OyTu IuHaMiuHe CIIOCTePEXKEeHHS,
MeIMKaMEeHTO3Ha Tepallis abo oIepaTUBHE JIiKyBaHHS.
AOCOIIOTHUMU MOKA3aHHSIMM 7151 IPOBEJACHHS OMepaTuB-
HOTO BTPYYaHHS € illypisi, remMarypis, KaMiHb C€4OBOTO
MiXypa, OTUBEPTUKYJI, ypeTporiapoHedpo3 abo XpoHiuHa
HUPKOBA HEIOCTaTHICTh. BimHOCHI rmokaszaHHs 10 orepa-
mii — au3ypis, Bucokmii 6an 3a mkanoto IPSS; Benmmkumit
00’€eM TMpOCTaTH; BEJIUKUI 00’ €M 3aJIUIIIKOBOI Cevi; ilrypist
B aHAMHE3i; IOTipIIeHHs SIKOCTi XUTTSA; Hee(PEKTUBHICTh
KOHCEPBAaTUBHOI Teparlii; 0askaHHS XBOPOTO.

Borep® — 1ie enuuumit B YKpaiHi 3aci0 [ TOJIIIEHHS
cTaHy Tpu XpoHiuHoMy TipoctatuTi (XIT) Ta JAT'TI3, mo mno-
BHICTIO Bimmosimae pexomenmauismMm EAU. V ckmani Borep®
BUKOPHUCTOBYEThCS 3aM1aTEHTOBAHUIA €KCTPAKT JKUTHBOTO MUJI-
Ky Graminex G63, sikuii 3HiMa€ Gisib, 3MEHIIYE 3aMaJeHHs Ta
HaOpsIK, YCYBa€ CIa3M Ta rajibMye MOJAJIbIINIA PiCT MPOCTATH.

KpiMm Toro, no ckiany Borep® BXoasiTh TaKi akKTMBHi iH-
TPeIiEHTH: eKCTPAKT ILJIOIB 3 MAJIbMETTO (Serenoa repens),
HaciHHs1 rapOysa (Cucurbita moschata), Oyns6u adpu-
kaHcekoi kaptoruti (Hypoxis hemerocallidea), kKopiHHs
kpormmBu aBogoMHoi1 (Urtica dioica), Kopu adppUKaHCHKOI
cimuBHu (Prunus africana).

Serenoa repens 3HMXXYE aKTUBHICTh IPOCTAarIaHANHIB
(MemiaTopiB 3amajJeHHs), TUM CaMUM 3MEHIIYE 3araJlbHUIA
npoiec y npocrari. [1ig BmimBoM pepMeHTy Sa-peryKTa3u
TECTOCTEPOH IePeXOIUTh y Oiblll aKTUBHY opmy — ne-
TiIPOCTEPOH, SIKWI 3B’SI3YETbCS 3 aHAPOTEHOBUM pellel-
TOPOM KIIITUH MPOCTaTH, TUM CaAMWUM CTUMYJIIOE ii PICT.
Serenoa repens € iHTiOITOPOM S0i-peayKTasu, 10 rajJibMye
11ii1 (hepMEeHT Ta CTIOBLIBHIOE PIiCT 3aI03U.

Secale cereale (eKcTpakT XXUTHbOro NmuikKy Graminex
G63) mMae HUBKY e(eKTiB, 30KpeMa PO3CIabIeHHsST ype-
TpH, CEYOBOI0 MiXypa Ta INIAIKMX M’ SI3iB UYepe3 aHTaroHi3M
O-aIpeHEePrivHuX pelenTopiB. 1o 1omaTKOBUX MeXaHi3MiB
Secale cereale HajeXxaTb iHIYKIIiS allONTO3y B KJIITUHAX
eMiTeNil0 MepenMiXypoBoi 3aj103u, raJibMyBaHHSI 0iOCHH-
Te3y MpOoCTarIaHAMHIB i JeMKOTpi€eHiB. 3aBAsIKU MPOTU3a-
najabHOMY e(PeKTy MUIOK XXUTa 3MEHIIYE PO3Mip Mepeami-
xypoBoi 3ayio3u nipu JAI'TI3, nmpocTaTuTi Ta NpoCcTaToOAUHIi,
TOJIITIIYIOYM TaKi CAMIITOMU, SIK HIKTYPisl Ta 4YacTi MO3UBU
JIO CEYOBUIMYCKAHHSI.

Cnig BigmiTUTH, 10 y cKiagi Borep® BUKOPHUCTOBY-
€TbCSl YHIKQJIbHUI 3aMaTeHTOBAHUI EKCTPAKT KUTHBHOTO
mky Graminex G63 — eKCKITIO3MBHMIT aMepUKAHChKHIA
€KCTPaKT KBUTKOBOTO MUJIKY 0e3 po3uynHHUKIB. Lle o3Ha-
yae, mo Graminex G63 He Ma€ 3aJIUIIKOBUX PO3UMHHUKIB
Yy KiHIIEeBOMY IIPOAYKTi Ha BiIMiHy Bil IPOIYKTiB, 3aIIpo-
MOHOBAaHUX IHIIMMU KOMMaHisiMU. BiH Ma€ MOBHUI 1IUKIT

BUPOOHMIITBA — Bil MOCAAKU OO CTBOPEHHS €KCTPAKTY,
BUTOTOBJISIETHCS HA HAWCYYaCHIIIOMY 3aBOJIi, SIKUIA CEPTU-
(ikoBanwuii 3a crannaptrom GMP.

Graminex G63 rapaHTye YMCTi HATypalbHi €KCTPAKTH
MUIKY 0e3 OyIb-SKUX HeOaXKaHUX 3aTUITKOBUX PO3UMHHU -
kiB. Graminex G63® Flower Pollen Extract — 1ie cupoB1Ha,
sIKa MiCTUTb SIK BOIOPO3UMHHI, TaK i XKUPOPO3UYMHHI (hpaK-
1ii muTkoBoro 3epHa y criiBBigHomeHHi 20 : 1 G60®:GFX®.
Koxna mapris G63® cranmapTr3oBaHa 3a IEBHUM pPiBHEM
aMiHOKMCJIOT Ta (piTOCTEPOJTiB.

V BnacHomy nocrimkenHi (Hikitin O./1. i cmiiBaBT.) O11i-
HIoBasiacst e(heKTUBHICTh BUKOPUCTaHHS Borep® y mariieH-
TiB 3 JIETKUMM Ta IOMipHMMM CHUMIITOMaMU XPOHIYHOIO
npoctatuty Ta JAI'TI3. ¥V 1boMy A0CTiIXKEHHI B3SIA Y4aCTh
90 mauieHTiB cTapuie 45 pokis 3 giarHozom AT'TI3 i3 cumm-
TOMaMU HYKHIX ceyoBUX HUIsAXiB Ta XI1 3 iefikouTapHOI0
peaxili€ro B cekpeTi rmpoctatu (6inbine 3a 10 y mosmi 30py),
3 cymapHuM OajioMm 3a mkajoio IPSS > 13, QOL nonan 3,
3 MaKCMMAaJIbHOIO 00’€MHOIO IIBUJKICTIO TTIOTOKY Cedi Bif
5 no 12 mu/c, 06’eMOM 3aJIMIIIKOBOI ceui He Oiblie HixX
150 mo.

Oo6crexyBani 3 AI'TI3 I-II cramii Oyau po3moniieHi
Ha [IBi TPYIM: OCHOBHA Tpyna (56 Mali€HTiB) OTpuMyBajia
Borep®, rpyna mopiBHsIHHS (34 XBOpi) BUKOPHCTOBYBaIa
MOHOKOMIOHEHTHUI (iTonpenapar.

Pesybrati DOCTIIKeHHST IMOKa3aau TepeBary Borep®
y sikyBaHHi JAT'TI3 Ta XIT nmopiBHSIHO 3 MOHOKOMIIOHEHT-
HUM TipenapaToM. BusBumiocst Oifbll 3HaAYHE 3MEHIIEH-
HSI 00’€MY NIpOCTaTH Ta 3aJWIIKOBOI Cedi, ITiIBUIIEHHS
MaKCUMaJbHOI IIBUIKOCTIi CEYOBUITYCKAHHS, 3HWKEHHS
KisbKocTi 6auiB 3a mkanow PSS ta moninmenHs skocTti
xurtsa. KpiMm Toro, mpusHaueHHS Borep® cripusiio 3MeH-
LIEHHIO OOJILOBOTO BiTUyTTsI, IO 30epirasocs i micys mpu-
MUHEHHS JTiKyBaHH. Tomy Borep® MOX/IMBO mpu3HaYaTH
He Tinbku npu AI'TI3 Ta XI1, ane i mpu cuHIpOMi XpOHiY-
HOro Ta3oBoro 6oio. Takox Borep® 3a0e3mneuyBaB 3HaUHe
3HUKEHHSI CUMIITOMIB MOJIaKiypii, CTpaHrypii, HIKTypii Ta
YPTEHTHOTO CEYOBUITYCKAHHSI.

ABTOpU JIOCTIIKEHHS MIALUIM BUCHOBKY, 10 Borep®
edextuBHUIT y JiKyBaHHI xBopux Ha JI'TI3 ta XII sk 3a
cy0’exktuBHUMU MokazHukamu (IPSS), Tak i 3a omHuM 3
00’exTUBHUX. Bin3zHavyeHa BiporigHa MO3UTHBHA TUHAMIKa
TaKuX IapaMeTpiB, SIK 301IbIIIEHHSI MAKCUMAaJIbHOI ITBUKO-
CTi CEUOBMITYCKaHHS, 3HIKeHH IToKa3HUKiB PSS ta QOL.
Ipu pomy Borep® mo0Ope rmepeHOCHBCsSI XBOPUMU, HE TaBaB
MoOIYHMX e(PeKTiB, He TTOPYIIYBaB CTaTeBY (DYHKIIIIO.

Haii6inpiry epeKTUBHICTh IpernapaT BUSIBUB Y XBOPUX
3 00csirom mpocTaTy 10 80 MJI i BUXiTHHUM OOCSITOM 3ajIMIII-
KOBOI ceui 10 150 MJ1, 1110 MPU3BEJIO 10 MO3UTUBHOTO edeK-
Ty ¥ 85,7 % mallieHTiB 3 SIBUIIAMU XPOHIYHOTO TIPOCTATH-
Ty. TakoxX 3aBASKM BMKOPUCTaHHIO Tperapaty Borep®
OyJIO JOCSITHYTO 3HaUYHE 3HMXKEHHSI 00JIbOBOIO BiIUyTTS 3a
BAIIl y 78,8 % maliieHTiB Bxe 4epe3 | Micsib JIiKyBaHHSI.

[N mocuieHHsI CUCTeMHOI Tepariii y Talli€eHTiB 3
AI'TI3 Ta XIT npusHauaerbest CraToH®, 10 CKIIamy SIKOTO
BXOJIUTH OJTisl HACIHHS TapOy3a — IXKepeso OeTa-CUTOCTe-
POHY, JIITIOJIi€EBOI KMCIOTH, KAPOTUHOIIIB Ta TBEPIMIA XK1
(Ectepin B 02), saxuii 3a0e3mnedyye MIBUAKE BUBLILHEHHS
MiI0YMX PEYOBUH Oe3mocepeaHbO B Miclli 3amaneHHs1. EAU
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PEKOMEH/Iye BUKOPUCTAaHHS HaciHHs rapOy3a nipu ATTI3,
XI1 Ta 3HMKEHHI ceKCyalbHO1 aKTMBHOCTI.

CratoH® Ma€e aHTUMIKPOOHi Ta aHTUMapa3UTapHi Bac-
TUBOCTI 3aBISIKM [Iii OJlii HaciHHS rapOy3a, sika pyiHY€E
000JIOHKY MiKpOOpraHi3My Ta CHpUsE OiIbIN IIBUIKIMN
eimiHanii 30yqHuKa. CTaToH® 3a6e31euy€e pereHepaTUuBHY
nito. KoMnoHeHTH osii HaciHHSI rapOy3a MOCWIIOKTh BU-
pOOJIEHHSI KOJIareHy Ta eJIaCTUHY, Yepes3 110 BilOyBaeThCs
LIBU/IKE BiTHOBJIEHHS TTOLIKO/KEHUX KJIITUH MPOCTaTH Ta
TeMOpOidaTbHUX 3MiH.

CratoH® cripaBiisie aHTHCEeNTHYHMIT edbekT. Moro Ha-
Jla€ MOETHAHHSI KMCIOT, SIKi 3HAXOISIThCsS B TrapOy30Biit
OJ1ii, 1110 € 3HAYHOIO JIJAHKOIO MaTOr€HETUYHOTIO JiKyBaHHSI
3amajbHUX 3aXBopioBaHb mpoctatu. Kpim Toro, CtatoH®
MPU3BOJUTH [0 MOJIIILIEHHS CliepMaToreHesy, 1o o0y-
MOBJIEHO MMOETHAHHSIM KOMITOHEHTiB, HEOOXiTHUX YOJIOBi-
YoMy 310poB’10. BiH mocuittoe cekpeltito mpocTaTul i Cripy-
SITJINBO BIUIMBaE Ha (hOPMYBaHHS AKTMBHUX 370POBMX
CIepMaTo30iIiB.

Craron® 3abesrieuye JIOKaILHUI BIUIMB Ha TI€pPEIMi-
XYPOBY 3aj103y, IIp1 MiCIIEBOMY 3aCTOCYBaHHI MOCHJIIOE ii
KpoBonocTayaHHs. KuciaoTu i eleKTpomiTHUI CKJIan ol
CHPABJSIOTh MPOTU3ANIATIBHUN e(deKT, 110 CYMpPOBOIXKY-
€TbCS 3MEHIIEHHSIM CUHIPOMY HUXXHiX CEYOBUX LUISIXIB Ta
MOJIIILIEHHSIM SIKOCTi XUTTSI.

¥ BnacHomy nochiaxkeHHi (Hikitin O./1.) ouiHoBana-
csl KJTIiHiYHA e(eKTUBHICTh 3acTocyBaHHs CtatoHy® y ma-
uienTiB 3 IT'TI3 Ta XI1. ¥ pocnimkeHHi B3sin yyactb 138
MalieHTiB, sIKi OYJIU MOAiIIeH] Ha IBi TPYITM: OCHOBHA Ipyrna
(n = 71) BUKOpUCTOBYBaJla CTaHAAPTHY Teparito (aHTU-
OakTepiajibHa, iIMYHOMOJIy/IIOKOYa, MpOTU3anajbHa Tepa-
Mist, 0i-aApeHO0JI0KATOPH Ta MpenapaTu, siki MOJIIIyBaIn
KpoBoo06ir) ta Craron®, rpyma mopiBHIHHSI (n = 67) —
TUIBKM CTaHIAPTHY Teparlilo.

Pesynprat mocimimkeHHS MPOAEMOHCTPYBAIM OiTBIIT
3HauHe nosinieHHs (Ha 33,7 %) y rpymi, sika oTpuMyBa-
Jla cTaHgapTHy Tepariio i CtaToH®, MOPIBHSHO 3 IPYIIOIO
craHmapTHoro JiikyBaHHs. Yepe3 14 i 28 qHiB y rpymi, sika
nonaTkoBo mpuitMaia CtaTtoH®, Bigmivangocs OibII 3Ha-
YHE 3MEHILIEHHS JICMKOLUTYpii, 00’€My 3aJIMILIKOBOI ceyi
Ta 301IbIIIEHHST IIBUIKOCTI CEYOBUITYCKAHHSI.

Cnig Bigmitutu, 1o a0 75 % mnauienris i3 JAI'TI3 a6o
XIT Bim3HauaTh MOPYILIEHHS epeKTuiIbHOI dyHKii. Lle
OOYMOBJIEHO 3HUXXKEHHSIM KPOBOTOKY 4epe3 CyIMHHI 3Mi-
HU, XpOHIYHUM 3amajieHHSIM Ta 00JIeM, IICUXOeMOLIITHIM
CTPECOM UYepe3 CUMIITOMU 3aXBOPIOBAHHSI.

3arect® — KOMIUTEKCHUIA TAXiA IS JTIKyBaHHS €peK-
TibHOT mucdyHKLi. Mloro akTHBHUMY iHIpeaieHTaMu €
eKCTPaKT II0iB sIKipuiB caaHkux (Tribulus terrestris) mo-
poukononioHuit — 300 mr, apridiH — 40 MT, eKCTpaKT JIUC-
T4 enimeniymy (Epimedium brevicornum) nopouikonoio-
Huii — 30 Mr, eKcTpakT KopeHsi ToHrkaT aji (Eurycoma
longifolia) mopoikomnoaioHuit — 30 MI, eKCTpakT Kope-
Hs1 Kopeiicbkoro yepBoHoro xeHbleHo (Radix Ginseng
Rubra) nmopomxkononioHmit — 25 mr, THK (Y GOpMi IUHKY
nurtpary) — 5,1 ML

Excrpakr moniB sxipuiB ciankux (Tribulus terrestris)
Mmictuth 90 % GypocTaHONIOBUX CAIlOHIHIB, TEpEeBaskKHO
MPOTOMIOCLIMHY, SIKMI MEeTa0OoJi3yeTbCsl B OpraHi3mi H0

JeTiApoeniaHIpOCTepOHY i MO3UTUBHO BIUIMBA€E Ha IPO-
HUKHICTh KJIITUHHOI MeMOpaHu. TiroreHiH, HEOTiOreHiH,
TiTOTeHiH, HEOTiTOreHiH, TeKOreHiH, HEOTeKOTeHiH, Jioc-
TeHiH, XJIOPIreHiH, PacKOreHiH, capcacaroreHiH, a TaKoX
cysnb(haToBaHi CAlIOHIHU Ta TIOTEHIHU 32 TUIIOM IiOCTeHIHY
MOYJIIOIOTH €(eKT MPOTONiOCIINHY.

J1Jist BUTOTOBJIEHHSI KOMILIEKCHOTO 3ac0o0y 3arect® Bu-
KOPUCTOBYIOTbCSI caMe TIOM, a He JIUCTS SIKipIIiB CJaH-
KX, 110 3abe3medye Oinblny e(peKTHUBHICTH IIperapary.
ExcrpakT miomiB SIKipLiB CIaHKUX IIJISIXOM 30LIbIIEHHS
BUBUIbHEHHSI OKCUIY a30Ty 3 €HIOTeNil0 3MilICHIOE IIpO-
epeKTUJIbHUI BIUIMB HAa MEYEePUCTi Tijla IIaAKMX M’ SI3iB.

IH1Ii GioJIOriYHO aKTUMBHI PEYOBMHM, IO BXOHSTH IO
CKJally €KCTPaKTy IUIOMIB SIKipLiB CIaHKUX, CIPUSIIOTh
3HAYHOMY 30iIbIIIEHHIO PiBHS TECTOCTEPOHY B CHpOBAT-
11i KpOBi Ta HOpMaJti3allii epeKTUIbHOI (DYHKIIii, CTaTEBUX
pOo3J1aIiB y YOJIOBIKIB, ITOCUJICHHIO JIi0iI0, CUJIN Ta TpUBa-
Jtocti epekii. Lli B1acTMBOCTI MiATBEPIKYIOTh TpaaulliiiHe
BUKOPUCTAHHS €KCTPAKTY TUIOMAIB SIKipIIiB CIAHKUX Y pery-
JIIOBaHHI CEKCyaJIbHOI TUC(YHKIIII Y YOJIOBIKiB.

ExcrpakT KopeHs TOHTKAaT ajli MiCTUTH (DIIaBOHOIOM,
JIITHiHM, CaloHiHU, aHTpaxiHOHU. BiH cTUMYyIII0€ BUBLIb-
HEHHS TECTOCTEPOHY, SIKUU MOJIIMIIYE CTAaTeBUIA MOTAT Ta
epeKIIilo.

L-apriniH mocwiloe epexkiilo IIISIXOM BUIIICHHS
OKCHUAY a30Ty €HJOTEJIiEM CYIUH CTaTeBOTO YJIeHa, peslaK-
calii magKux M’sI3iB CyIMH Ta 30iIbIIEHHSI KPOBOTOKY
CTaTeBOro WieHa.

EkcTpakT KopeHsI KOpeiiCbKOTo Y4epBOHOTO KEHbIIIEHIO
(Radix ginseng rubra) MicTUTH TpUTEpIIEHOBI CarOHIHM,
maHakco3uau, Bitaminu rpynu B. Lle mpuponnuit adpo-
nu3iak, SIKUA CTUMYJIIOE CUHTE3 TECTOCTEPOHY, TMOCHUJIiE
BUJIIJIEHHST OKCUIY a30TYy €HAOTEJiEM CyIUH TeHica Ta 1o-
JIIMIIYE SIKiCTh eSIKYJISTY.

AKTUBHUMU iHTpeIi€HTaMU €KCTPaKTy JIMCTS eIliMe-
niymy (Epimedium brevicornum) € ankamoinu, iKopiiH,
¢aaBoHOIAM, OIIKM, TJiKO3UAM, 0i0IOTIYHO aKTHUBHI IeT-
TUIM, BOCKU, aMiHOKUCIOTH, (hitoropmoHu. Bimomo, 110
Epimedium brevicornum cTUMYJIO€ BUBIJIbHEHHSI TECTO-
CTEPOHY, MOCWIIIOE BUIIEHHS] OKCHUIY a30TY Ta TTO3UTUBHO
BIUIMBAE Ha CIIepMaToOreHes.

HwuHKy 1aTpaT MiATpUMYE HOPMaJIbHUI PiBEHb Tec-
TOCTEPOHY B CUPOBATIi KPOBi, HOpMali3ye (pepTUIIbHICTD
Ta PeMpPOAYKTUBHE 310POB’s.

Vci mpupoIHi CITOIYKM, 110 BXOAATH 0 CKJIaxy 3arect®,
CHHEPTIYHO ITiACWIIOIOTH [il0 OJHA OMHOI: 3aBASKN aKTUB-
HOCTi MOIJIMHA4Ya paauKajiB KEHbIIEHIO, IIPOTOMIOCLIMHY,
LIMHKY, TOHTKaTy aJli, sIKi 3B’SI3YI0Th Ta aKTUBYIOTb PeLIeTl-
TOPU TECTOCTEPOHY, i apriHiHy 3MilCHIOETHCS BIUIMB Ha
CHUCTEMY E€HJOTeJiaTbHUX KJIITUH SIK MOMNEePETHUK OKCULY,
eriMelliyM 3 BJIaCTUBOCTSIMU iHTiOiTOpa hochoaiectepazu
5-ro TUMNy MOJIMIIYE KOHUEHTpAalil0 OKCUAY a30Ty B Ijia-
NIEHbKUX KJIITUHAX KaBePHO3HOTO TiJa.

TakuM YWMHOM, 3aCTOCYBaHHsI KOMILIEKCY 3arect®
MOXe OyTHM KOPUCHUM Y TAIiEHTIB 3 €peKTUIbHOK JMC-
(byHKIIi€EI0 JIETKOTO Ta CEPEeIHBOTO CTYMEHS TSIKKOCTI.
3arect® minBUIIYE 3aI0BOJIEHHS Bill CTATEBOTO aKkTy Ta 3a-
rajJibHy 3aJ0BOJICHICTb, CEKCyalibHe OaxkaHHS, (PYHKIIiIO
oprasmy Ta esIKyJsilii, SKiCTb XUTTSI.
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IMicas suctyny O.JI. HikiTin BinnoBiB Ha 3anuTaHHs
YYaCHUKIB (hopymy.

— Yu moxcaueuii enaue npenapamy J[yodapm na
30L1bUIEeHHA MOAOMHOT 3a403U Y 40406iKa?

— HyonapT — 1ie XiMi9YHO CHMHTE30BaHUII TBOKOMIIO-
HEHTHUI npenapar, KoMmOiHallisl o-aapeHo0JioKaTopa it
iHTibiTOpa S0-peaykrasu. He BapTo moB’si3yBaT Tipu-
oM Jlyomapty 3i 30iIbLICHHSM MOJOYHOI 3amo3u. Crrif
MPOBECTH TOPMOHAIBHUI CKPUHIHT Ta MPU3HAYUTU KOH-
CyJIbTallil0 MaMOJIOTa, SIKi JOTIOMOXYTb BUSBUTU TTPUUUHY
301JIbLLIEHHS MOJIOYHOT 3aJ103M1.

— 3a nasenocmi emgbizemamosnozo nicaonedpumy
AKi 0ii 3 60Ky aikaps caio npoeodumu?

— EmdizemaTo3Huil mienoHepputr — 1€ TSDKKaA, He-
KpoTH3yioda (hopma TOCTPOro MHOXWHHO-BOTHHIIEBOTO
OakTepiaIbHOTO HEPPUTY, SIKa CYIPOBOIKYETHCS YTBO-
PEHHSIM iHTpapeHaIbHUX a0CIeCiB i Ta3y Ta MOIIUPEHHIM
npoliecy B napaHedpajbHy KJIITKOBUHY. 3TiIHO 3 JiiTe-
patypHuMu gaHumu, y 80—90 % mallieHTiB 1Sl aToIorist
PO3BUBAETHCS Ha (POHI LIYKPOBOTO IiabeTy, 0COOIUBO P
ioro mexomrieHcamii. 30ygHMKOM iHMeKIii HaiyacTiine
€ TIpaMHeraTMBHa aHaepoOHa Mikpodaopa. OCHOBHUM
METOJIOM JIiKyBaHHsI eM}izeMaTO3HOro mieaoHepuTy 3a-
JIMIIAETHCSI aKTUBHA XipypriuHa TaKTUKa — JIIOMOOTOMis,
JEKarcyJsiisi HUpKU, HedpOCTOMisl, TpeHyBaHHS 3a04e-
PEBUHOI KJIITKOBUHMU.

— Yu icuyromyo eiominnocmi 6 aikyeanni J[I'13 y vo-
A086iKi6 piznoeo éiky? Hanpukaad, y éiui 75 i 58 pokie?

— He icHye npenapariB, siKi Opi€HTYIOTbCSI Ha BiK Ma-
Li€HTa, i IIe TAKOX CTOCYETHCS (hiTOMperapariB. YCi BOHI
MpU3HAYAIOTHCS Y OyIb-sIKOMY Billi, 0e3 oOMexkeHb. Tomy i
Borep®, i Craron®, i 3arect® MOXYyTb ITPU3HAYATHCS YOJIO-
BiKaM 5K BikoM 58 poKiB, TaK iy 75 poOKiB.

— Yu nokazanuii Cmamon® npooneposanomy 3 npu-
600y JITTI3?

— bescymHiBHO, Tak. CTaTOH® MPU3HAYAETHCS Y KOMIT-
JnekcHoMmy JtikyBaHHi JITTI3, ocKiabKu CrIpysi€ TOCUTICHHIO
MpOTU3aIaJbHOI, aHTUCENTUYHOI Ta perapaTUBHOI [ii IIpU
MnopylieHHi GyHKIIii TpOCTaTH y YOJIOBIKiB.

Iotim npodecopu 1.0. Tynap Ta O./1. Hikitin o6ro-
BOPHWJIM HU3KY MUTAHb CTOCOBHO TiarHOCTHUKH i JIIKyBaHHS
XXH ta AI'TI3.

HOymap 1.0.: OcHoBHOIO XBOpO0OI y He(dPOJIOriB €
XpOHiYHA XBOp0Oa HUPOK, SIKA TAKOXK YaCTO 3YCTPIYAETHCS
Y 4OJIOBIKiB. 3 SIKOTO BiKy 40JI0BiKa HedpoJior abo TepamneBT
MOXe€ ITOCTaBUTU oMy Taki 3anuTaHHs: «Kojau Bu Oyn1u B
ypoJjora? 11lo 3 Baloio nepeaMixypoBoro 3aj1030107»

Hixkitin O./1.: IcHye reorpadiuna 0co6aMBICTh MOLIN-
peHocti AT'TI3: yum miBaeHHile PO3TalllOBAaHUI PETiOH,
TiM paHillle BUHUKA€E MpoodsieMa 3 MepeaMixypoBOIO 3aJI0-
3010. Tak, 4OJIOBiKM HErpoilHOI pacu MOTPEOYIOTh OLIbII
PaHHBOTO CKPUHIHTY Ha paK MepeaMixypoBoi 3aJI03U T10-
PiBHSIHO 3 iHIIMMU pacamu. [{71s1 Hallloi KpaiHy MpOBeACH-
HSI CKpMHIHTY akTyajnbHO 3 50 pokiB 1 pa3 Ha pik. Ciig 3na-
T KpoB Ha PSA — mipocrarnanmii crieninidyHMil aHTUTEH,
SIKWT BUKOPUCTOBYETHCS Y BCiX PO3BUHYTHX KpaiHax CBITY.

Hynap 1.0.: YosoBiku He 1100ITh OGTOBOPIOBATH 1[I0
TeMy He 3 yposioraMu. BoHM BinmoBizaloTh, 1110 y HUX BCe

B nopsiaky, PSA HopManbHuii. Aste Koiau 1 6aynin XXH,
OJIHAaK HE 3Ha€Nl 1l TPUYMHU Ta HE MOXKEU ii IIIBUAKO BCTa-
HOBMTH, 151 TIpoGieMa ayxe TypOye. Un nocTaTHBO 3maTu
PSA?

Hixitin O./1.: Henocratawo. ITigsuinenns pisas PSA
CITOCTEPITaEThCs TIIBKKU TIPU TIEBHUX (hopmax paky, Mpu
SIKWX 3a/lisiHi 3ay103uCTi esieMeHTH. Konu pak ypaxkae crio-
JIy4HYy TKaHuHY, PSA, K mpaBmio, Ma€ HOpMaJIbHUI pi-
BeHb. TOMy CIIif Ille MPOBOIUTH TAJbIIEBEe PEKTaJIbHE JI0-
CJIIIDKEHHS, STKe MOXKe JJOTTOMOTTH CBOEYACHI I TiarHOCTHUILI
paKy nepeaMixypoBoi 3a7103M1.

Hynap 1.0.: Yu tpeba Hedposoram opieHTyBaTUCS Ha
00’eM 3auikoBoi cevi? IMpumnycTiMo, 1110 MU 3aiiMaemMcs
TSDKKMM HedpostoriuHuM xBopuM. Y3]1 ta PSA y Hboro a6-
COJIIOTHO HOpMaJsibHi. Y1 MoOkeMo MU OyTH CIIOKiHHUMUI?

Hixitin O./1.: 3anuiikosa ceya — 1i¢ BaXJIMBUI KpH-
tepiit ipu XXH ta BusiBfieHHi ii ycKi1agHeHb. SIK nmpaBuio,
MM OaUMMO XPOHIYHY HUPKOBY HEJIOCTATHICTh y TIALIiEHTIB,
SIKi TPUBAJIMI Yyac MaloTh 3aJIMIIKOBY ceuy. Lle Ha3uBaeTh-
cs1 ypeTporigpoHedpos.

Hynap 1.0.: Koau xBopuit Ha XXH mae Taki cymyTHi
3axBopioBaHHs, K AI'TI3, xpoHiuHMit TIpOCTATUT, 1€ O~
ripiye iioro cran?

Hikitin O./l.: HagBHicTh 3a1MIIIKOBOI ceui BU3HAYA€E
Hally TaKTUKY. SKIIO0 HEMA€E 3aJMIIKOBOI Ceyvi, MOXINBO
BUKOPUCTOBYBAaTH CIIOCTEPEXEHHSI a0 MeIMKaMEHTO3He
JIIKyBaHHS. AKIO 3aJMINKOBA cedya €, MU IPOIOHYEMO
orepaTUBHE BTPyYaHHSI.

Hixkitin O./I.: CboromHi mpakTuyHO HE BMKOPHCTO-
BYETBCSI TIOHSTTSI «XpPOHIYHA HUPKOBA HEIOCTATHICTh», a
TUJIBKM «XpOHIYHa XBOpoOa HMPOK». YUu He mpu3sBeso 1e
y3araJlbHEeHHS 1O PO3MUTTS TOHSTTS i BiICYTHOCTI KOH-
KPETUKU 3aXBOPIOBAHHSI?

Hynap 1.0.: Ha choromHi Mu MaeMo HaifigeaabHirny
kinacugikaiiro XXH. BoHa uiTka, abCOII0THO 3po3yMmina
Ta HemepeBaHTaxkeHa. Takuii miarHO3, SIK XpOHiuHA HUP-
KOBa HEIOCTAaTHICTh, 3aJUINMBCS Y Kiaacudikallii, ajge Tak
HasuBatoTh 3HXKeHHs [IIK® < 15 mi/xB. TobTo Koau y
naiiedra [HIIK® nopisHioe 15 M1/XB a00 HMXKYE, 1I€ CBi/-
YUTb MPO HEOOXiAHICTh TOTYBATH TAKOTO XBOPOTO 10 HUP-
KOBO-3aMiCHOI Tepalrii.

Hixirtin O./1.: JTioepa® — uynoBa Ha3Ba Iperapary, ska
y IIlepeKJiaji 03Haua€ «cBoOoAa Bl XBOpoOm». SIK yacTo 1mo-
Ka3aHO BUKOPUCTAHHS LILOTO IIpenapaTy mmpu XXH?

Hynap 1.0.: Jlicepa® npusHavaeThCcsi B KOMILIEKCHO-
My JIiKyBaHHi namieHTiB i3 XXH. OmHak iCHYIOTb BUIIaI-
KU, KOJIM MM MaEMO Hajiio TiUTbKM Ha mpemapat JIibepa®.
Kuniniunuit Bumagok: nauienrtui 60 pokis 3 LI Ta XXH,
ska Mae LHIK® 50 mia/xB, Oyau IMpu3HaueHi iHriditropu
HaTpiiizanexxHOro KoTpaHcrnopTepa rioko3u 2. Bonu Bu-
SABUINCS Hee(heKTUBHUMU a00 Y 1Ii€l KiHKM BUHUKJIIU T10-
OiuHi Ail — UKMCTUT, BYJIbBOBATiHiT, ypeTput. Lllo podurn?
Mu npusHauwm Jlibepa® i He momummmcs. BimMivamocst
3HUKEHHSI KpEeaTHHiHY, CEYOBOI KUCIIOTH Ta TiJABUILEHHS
IIK®. Takox MOXIMBO BUKOprcToByBatu JIioepa® dop-
Te, IKUW YNHUTH PEHOTIPOTEKTUBHUI, TEMaTOPOTEKTHB-
HUIA BIUIAB Ta MOJIMIIYE MOTEHIIIIO.

MigrotyBana TersaHa Ynctuk W
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BAriTHICTb | XPOHIYHAO XBOPOO6A HNUPOK:
NMOTEHLINHI NPOOAEeMU BAriTHOCTi TO 3ACTOCYBAHHS
HUPKOBOI 3aMICHOI Tepanii
(OrAgA AiTepartypm)

Pestome. Y crarri HaBeAeHO QHAAI3 TEOPETUYHMIX | MPAKTUYHMX PE3YALTATIB AOCAIAXKEHD LIIOAO BUBYEHHSI
MpobAemMy BEAEHHS BATTHOCTI Y XKIHOK i3 HASIBHOK XPOHIYHOKO XBOP OGO HUPOK (XXH), OLiHKM MOTEHLiHNX
npobéiAem 1a GaKTOPIB PUIUKY PO3BUTKY YCKAQAHEHD iA Yac nepebiry BAriTHOCTI HQ TAI HEPOAOTYHOI na-
TOAOTII. Y CTQTTI NPUAIASIETECST YBATQ MATAHHSIM 3QCTOCYBAHHSI HUPKOBOI 3aMICHOI Teparii'y BArTHWX SKIHOK.

KAIOYOBiI CAOBQL: BariTHICTb Mo XXH; MOLLIKOAXKEHHS HUPOK; MPOrpecyBaHHs1 XXH, 3aMiCHQ HUPKOBQ Tepa-

r1is1; reMOAIQAI3; MEPUTOHEQALHUK AIQAI3; OTASIA

PenpoaykTuBHE 310pOB’Sl € BUSHAHUM TTPABOM KiHKHU
Ta AeKJIapyeTbcsl BcecBiTHBOIO OpraHizaili€elo OXOpPOHU
3gopoB’ss (BOO3) sk mpaBo, 110 MOIIUPIOETHCS Ha BCiX
JKIHOK, He3aJIeXKHO Bil cTaHy 310poB’s1. TakuMm 4ymHOM, 11e
MpaBo € I y XiHOK i3 XpOHIYHMMU 3aXBOPIOBAHHSIMM, 30-
KpeMa XpOoHiuHOoI0 XBopoboio Hupok (XXH) [1, 2]. Cro-
TOMIHi, 3a JIiTepaTypHUMHU JaHUMHU, 10 3—6 % XiHOK dep-
TWIbHOTrO Biky Matorh XXH [2, 3], i neil Biacotok Oyne
3pocTaTu 4epe3 30iLIbLIeHHS! BiKy >KiHOK-IOpoAiib [4,
5], mporpec y JiKyBaHHiI pi3HMX (popM Oe3rtinas [6—S8]
Ta, 3BMYAIHO, 3arajibHi Mpo0JeMU 3i 3M0POB’SIM KiHOK
(bepTUIbHOTO BiKY: 30iJbIIEHHS YaCTKM BUIIAJKiB OXM-
pinus [9, 10], niabety [11, 12] #1 apTepiajibHOI rinepTeHsii
[13—15].

Axymiepcbka He(ppOoIoTiss — BiTHOCHO HOBUI Hampsi-
MOK KJIiHiYHOI Hedpouiorii. 3 orjsamy Ha IPOBIIHY POJb
HUPOK ITiJl Yac BariTHOCTI y MiATpMMAaHHi CTaJ0r0 BHYTPIllI-
HbOTrO roMeocTasy [16, 17], OCHOBHI OTeH1Ii#iHiI TpobIeMu
BariTHocTi mpu XXH Ta ix HenmepeadbadyyBaHiCTb poOOJISThH
HaMpsIMOK aKyIlIepChbKoi HedPoJIoTii JOBOJi aKTyaJlbHUM
[18—20], a pobGoTa y IbOMY HanIpsIMKY ITOTpeOY€E B3aEMOJIT

daxiBLiB MyJTBTUIUCIUIIIIHAPHOI KOMaHIM: JTiKap 3arajib-
HOI MPaKTUKHU, aKyIlIep-TiHEKOJI0T, He(pOJIOT TOIIIO.

OpHi€l0 3 TOJIOBHUX ITPO0OJIeM y KJTiHiYHOMY Keiici «Ba-
riTHicTh XiHKu 3 XXH» € HemooliHKa pM3UKYy CUTYyallii,
TOMy poOoTa (axiBLiB MYJBTUAUCHMUIUIIHAPDHOI KOMAHAN
Mae OyTH posmnoyaTa sSIKOMOTra paHille, 11ie Ha eTari KOH-
CYJIBTYBaHHS 1110JI0 TIJTAaHYBaHHS BariTHOCTI (Jlikap 3arajib-
HOI TpaKTUKHU, aKyllep-riHeKosor, HedpoJior), i CrpsiMo-
BaHa Ha MOJIEJIOBAHHS Ta MIPOTHO3YBaHHS: TPOTHOCTUYHI
MOJIeJli, aganToBaHi 10 Pi3HUX KIIiHIYHUX CUTYaLliii.

CbOTO/IHI TOCTYITHI JIeKiTbKa HaCTaHOB 1I0/I0 BEACHHS
BariTHOCTI y XiHOK i3 XXH (tads. 1), po3pobiieHi eBpo-
MeliCbKMMU ToBapucTBaMu HedpoJtoris. [IprnemHo Big3Ha-
YUTHU, IO B YCiX HACTAHOBAX JUISI MYJbTUAMCUIUTUTIHAPDHUX
Ipyn peKOMEHIYEThCSI MOYMHATU BUKOHAHHS KJIIHIYHOTO
Keiicy «BariTHicTh xiHku 3 XXH» 3 00roBopeHHs muTaH-
HSI 1I0JI0 TUTAaHYBaHHS BariTHOCTI (KOHCYJIBTYBaHHS Mepes
3a4aTTsIM) i3 MOJEIIOBAaHHSIM Pi3HUX KJIiHIYHUX CUTYalliid,
110 MOB’SI3aHO 3 MEAUYHUMM, EKOHOMIUYHUMU, €THIYHUMU
Ta KyJBTYPHUMH BiIMiHHOCTSIMU, SIKi MOXYTb 3yCTpidyaTH-
ca[18, 19, 21-27].
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lono curyatiii B YKpaiHi, To 1leil BUI AOMOMOTHU pe-
TJIAMEHTYETHCH BITYU3HAHUMU MEIUKO-TEXHOJIOTIYHUMU
JMOKyMEeHTaMM: Haka3 MiHicTepcTBa OXOPOHU 310POB’S
Vkpainu Bin 24 ciuns 2022 poky Ne 151 «YHidikoBaHuUii
KJIIHIYHWUI ITPOTOKOJ ITIEPBUHHOI, BTOPMHHOI (CcIiemiantizo-
BaHOI) Ta TPETMHHOI (BUCOKOCIIEIiali30BaHO1) MEIUYHOT
nmoromMoru «[irepTeH3MBHI po3jagy ITid 4Yac BariTHOCTI,
MOJIOTIB Ta y IMIC/SIIONIOroBOMy Iepiomi» [28, 29] ta Ha-
Ka3 MiHicTepcTBa OXOpOHU 300pOB’sl YKpaiHu Bim 9 cepri-
Hs1 2022 poky Ne 1437 «CraHmapTd MeIUYHOI JOITOMOIM
«HopmanbHa BaritHicTe» [30, 31].

Ha puc. 1 y3araaibHeHO OCHOBHI BUIU TIEPETIOH, i3 SIKM-
MU CTUKAEThCS XKiHKa (pepTuibHOro Biky 3 XXH, 1o npar-
He 3aBariTHITH.

XXH acouito€eTbcs 3 MiABUIIEHUM PU3UKOM HECIpU-
STJINBUX HACMIIKIB JJI BariTHOI XiHKHU, 1 LIell pU3UK BU-
3HauaeTbes, BianosiaHo 10 KDIGO 2024 Clinical Practice
Guideline for the Evaluation and Management of Chronic
Kidney Disease, po3paXxyHKOBOIO IIBHMIKICTIO KIyOO4-
koBoi ¢inbrparii (pIIK®) [41—-43]. XXH € dakTopom
PU3MKY HECIPUSITIMBOIO Iepediry BariTHOCTI Ha BCiX il
CTafissx, TOOTO pU3HUK € BUIIMM, HiK IIPY BariTHOCTI Y XKiH-
ku 6e3 XXH. Tak, 3a manumu D. Jeyaraman, B. Walters,
K. Bramham, R. Fish, M. Lambie, P. Wu (2024), BaritHi
xkiHku 3 11—V cragismu XXH MaoTh OilblINdil pU3KK,
ajie 1 OiJbIlly HETOYHICTh B OLIiHII PU3MKY HACTYITHUX Ha-
CJIiAKiB MOPIiBHSIHO 3 BariTHUMU XiHKamu i3 [—1I1 cramissmu
XXH: npeexnamrcist (OR 55,18, 95% CI2,63—1157,68, vs

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

S Yu onucaHo 3micT Yu onucaHa KomaHpa
HaK:;:Lq:;“ ".:'_Imu';:;?i::;" KOHCYNbTYBaHHSA KOHCYJbTaHTIB A0 MopanbLi npono3uuii
P : nepep 3a4arTam? 3avarTa?
BariTHi xiHkn i3 CYB Ta imy-
HOMMOTYHNMI 32XBOPIOBaH-
HAMW, pianisom i TH NoBUHHI
crocTepiratucs MynsTManc-
HacTaHoBun ; ;
T OaBCaF?VICoTB 2 He- MynsTngmcumnniHap- | UMnaiHapHOK KOMaHZoo,
ponoris Itanii | Yci xiHkn 3 XXH | He onucaHo Ha KomaHAa, A0 siKol FKLLO MOXJIMBO, Y JIKAPHI
(2016-2023) BXOASTb HEPOIOr | TpeTboro pisHs. XKiHkK,
[21, 23-27] akyLiep-riHekonor AKi nepeHecnu enisof MNE,
’ NOBUWHHI 6YTW NPOKOHCYSBETO-
BaHi LWOJ0 pU3KKIB peunan-
BY Ta NPONTW HedpponorivyHe
06CTEXEHHS
HapaHHs KOHCynbTaLin 3a-
KOHCy”bTyBaHHH LuoAo NEeXNTb Bif HAssBHOCTI Ha
NigBULLIEHOTO PU3NKY ;
Micusx. EkcnepTtHe, MynbTu-
ycKnagHeHb. 'eHeTny- -
AvcumnniHapHe KOHCYIbTY-
He KOHCYJbTYBaHHSA 3a T
HacTtaHoBa X d : BaHHSA nepep BariTHICTIO Ans
ToBaDMCTRA HeobxigHocTi. ONTUMiI- KoHcynbTaHT akyLuep- SIHOK i3 DLLK® < 60 Mn/
P . S 3auig papmakosioriyHo- | riHekonor i Hedporor p2
Hedopororis Yci xiHkn 3 XXH . . . . xB/1,73 M2, nporpecyBaHHs
ro NikyBaHHs, KOHTPONb | abo nikap i3 foCBIAoM
BenukobputaHii . . XXH, HeKOHTposiboBaHa
aKTUBHOCTI 3aXBOPIO- nikysaHHsa XXH - h ;
(2019) [18] BAHHS, APTEPIANLHOTO apTepianbHa rinepTeHsis,
TUCK T 2 FnikeMii: ne- NPOTEiHYpif HEPPOTUYHO-
yTa A ro gianasoHy, CHB, TH Ta
PeAnianisHa niaroroska nornepefHi HeCnpUATINBI
npv nporpecytoyin XxXH . :
by nporpecy aKyLuepCcbKi Hacnigkm
KoHcynbTyBaHHs Woao
BM/IMBY BariTHOCTI Ha KoHcynbTyBaHHsA Ta cnocre-
HacTaHoBa OCHOBHEe 3axBOpPIOBaH- Hedponor i cneujanict | pexxeHHs B YHIBEpCUTETCbKIl
TOBADMCTRA HSl HUPOK, TEPMIHIB 3 OXOPOHW 3[0POB’A niKapHi Npy nporpecyoHin
Hed pOJ'IOFiB Vei siHkn 3 XXH BariTHOCTI, BnimBy XXH | matepi Ta nnoga. XXH, TH a6o aBTOIMyHHMX
Hi,u,epﬂaHp,iB Ha BariTHICTb i3 3a3Ha- | Jlikapi, aKi MaloTb 3axBOPIOBAHHSAX. KOHCYrb-
(2022) [19] YEHHSIM, OKPIM «KNnacuy- | «CropigHEHICTb» i3 TyBaHHA Ta CMOCTEPEXEHHs
HUX» PU3KKIB, BNINBY BariTHicTio npy XXH y NiKapHsxX 3aranbHoro npo-
Ha TpMBanIcTb i AKICTb into B iHLWMX BUNagKax
KUTTS XKIHKN
HactaHoB nob6iraHHs ycknag- . . Mon >KEHHS nigsu-
acTtaHosa 3anobiraHHsa ycknag, MixavcumniHapHa onepemxe Loao nig
ToBapucTBa HEeHHsAM Ta nopagu KOMaHga, y Kl Fie- LLIeHOro pu3unKy Bag pos-
Hedpponoris Hi- | Yci xiHkn 3 XXH | wono ontumisauii mate- KONOM cn1|i3|l3n aLIoITh BWUTKY, OfHAK HE MOBHICTIO
Me44mHM (2022) PUHCBKOro 300POB’s A0 3 Hed OJ'IOFaF:/II/I nigTeepaXeHe nirepatypHu-
[22] 3a4arTs P MU 0aHUMK

Mpumitkn: CYB — cucremHmnii YepBoHuY Bos4ak, TH — TpaHcnnaHTauis Hupku, NE — npeeknamncis, plUIK® —
pPO3paxyHKoOBa LUBUAKICTb KJTy604YKOBOI ¢hinbTpayii.

82

Hupium. Kidneys

Tom 14, N2 1, 2025



Oraga / Review

CekcyansHa aucdyHKuif

hapMaKonorivHe NikyeaHHa
— lMNoeenidkoei Ta coylansH
npo6nemm

CekcyanbHa HeakTMBHICTE abo cekcyane-
Ha gucdhyHKLin

— IMOBIpHO, Ay NOWKMPEHE, ane npo Hel
HE NOBIgOMNAKTh

— 3a ouiHkamu, 30-80 % wiHok 3 XXH
CTPa%OAKTh HA CEKCYaNnbHY OWCyHKUIK, a
noHag 50 % € cekcyanbHo HeakTUBHUMU

NikyBaHHa

— OnTuUMizaLIA MeWKAMEHTDaHOro abo
[ianiaHoro NikyBaHHA

— Kopekuia meTaBoni4HWx NnopyLweHs, no-
NOBHEHHA AeiunTy BiTamMiHie | NoMMBHIX
PEHOBMH

— [OpPMOHANBHI NOPYLUEHHA,

Mcuxonorivki acnekTun

— MoBoioBaHHA 33 300pOB'A MATepi NICAA NOMPLLEHHS

yHKUiT HWPOoK 260 NicnA noYaTky Jianiay
— MNoBoBaHHA 38 300POB'A AUTHHK

— XubHi yaeneHHa (Hanpuknag, wo XXH HecymicHa 3 Ba-
riTHicTio, abo Wo XXH & «npoTk3annigHon TabneTkoo-,
AKa MOoXe NPW3BECTW A0 HE3ANNAHOBaHOI BariTHOCTI)

Huabka QOCTYNHICTD KOHCYMb-
TYBaHHA 3 NUTaHb NNaHyBaHHA
cimT
— BincyTHicTs BMIHAHHA BAXK-
BocTi XXH
— HenpasuneHa nopaga

| — Bpak pocsipy

FopmoHansHWh gucoanaqc

— [ucthyHKUIR Ha BCiX pIBHAX rinoTanamo-
rinodpizapHo-AEYHMKOBOI Oci

— MopylueHe nynscoee BUBINsHEHHA GnRH
Aans oeynauil

— linepnponakTuHemia

3araneHi nposeu

— SHU¥EHHA CexkcyaneHoro noTary, guena-
peyHir, BariHiT, ameHopes, AncthyHKUio-
HankHi kposoTedi Ta Geznninns

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

|
| Hafkpawmia cueHapiin

3p0poBa AWTUHE HAPOIXKYETECH B HEOOXIA-
HWA TEPMIH a6 6N3LKO A0 HLOTO, He MNo-
Tpebye rocnitanizayil y BignineHHs iHTeH-
CMBHOI Tepanii HOBOHADOMKEHMX, HE NOo-
Tpebye cnewiansHoro Aornagy i BUNMCyeTs-
CA pa3omM 3 MaTip'lo ¥ 3a00BiNkHOMY CTaHi.
MaTtu He Mae ycknaHeHk, Nos'AzaHux i3
BariTHicTIo, guHamika ii XXH crabineHa.

Llei Haikpalmia cueHapii € HaMGinsLL
iMosipHUM gnst xinok 3 XXH | ctagii, 6es
nporeinypii Ta rineprexaii, a Takox 6ea
aKTWBHOT0 iIMyHONOrYHOro 3aXBopioBaHHA
abo TH.

Lle moxnmeo Ha Beix cragisx XXH, ane
LWAHCW MPOrPECUBHO 3HUXYHOTLCA NPW NO-
PYLIEHHI thyHKLIT HMpoK aBo cynyTHix 3a-
XBOPHOBAHHAX. «[iaHi nepen4acHi» nonorn
(34-37 TwxHiB), 3a BIACYTHOCTI IHLLIKX NpO-
Gnem, AMOBIPHO, MOXHA BBAMATH aHano-
FiYHAMIA A0 JOHOLIEHWX NONOTIB

A

MpomixHKiA cueHapin

3p0poBa AWTUHA HAPOFXKYETECH Nepefyac-
HO, NoTpebye rocnitanizadii y BinaineHHA
IHTEHCHBHOT Tepanii HOBOHAPOAXEHUX,
nicns rocnitanizauil ii sunuecyroTs. Y Matepi
BUHUKAIOTb YCKNaAHeHHs, Nos'A3aHi 3 sa-
riTHICTIO (rinepToHia, npoTeiHypia abo i Te, i
iHLWE), 260 NOripLIEHH: OYHKLIT HUPOK.
Llei cueHapiit 4acTo aycTpiqaeTLen Y KiHOK
i3 XXH -V cragii, npoTeiHypieto abo ri-
NepTeH3ieto, aKTUBHMM IMYHONOTHHUM 3a-
XBoploeaHHam aéo TH, Hacrora eag pos-
BUTKY Y AWTHHW HE 30INLLLIYETLCA NpK XXH,
ane CynyTHi 3aXBOPIOBAHHS, NOB'A3aH] 3
HEAOHOLLIEHICTIO, MOXYTh BYTH TAXKAMU.
«PaHHi nepen4acHi» (MeHLe 34 TUXHIB) TA
«BKCTPEMANLHO NepefYacHi» nonoru
(MeHWe 28 TixHIE) HacTiwatoTk 3i 36ink-
LUeHHM cTagil XXH.

Piank noriplueHHa (pyHKUIT HUPOK Ta rinep-
TEH3MBHKMX pPO3nagis BAriTHOCTI TakoxX
3binblyeTsea. Ha niaxix cragiax XXH
MOXe 3HaAoBUTUCH HUPKORA 3amicHa Te-
panis — remogiania

¥,

Hairipwwii cueHapii

TMMBOKO HEAOHOLEHA OMTUHE i3 Cepios-
HUMW Bafamn po3BUTKY nomupae B yTpobi
Marepi, Yepea kinkka fAHie nicna Hape-
[KEHHR a0 BMXMBAE 3 IHBANIgHICTHO.
DYHKLiR HUPOK MaTepi noriplwyeTses, i nig
Yac sariTHocTi abo Heaabapom nicns Hei
noTpibeH remopiania. MatepuHchKa cMepTe
€ BUHATKOBMM BUNAAKOM, ane nporpecy-
BAHHA HUPKOBOI HEOCTATHOCTI MOXE CKO-
POTHTKM TPMBANICTE XMTTA.

Liei HalripLumia cueHapii Bkpai Manomo-
BIPHWIA, ane MOXNWENA, | LI MOXIWBICTE
CNif po3rnagark Ha nisHix cragiax XXH,
npu Heepaniin TH a6o akTUBHUX IMyHONO-
riYHNX 3aXBOPIOBaHHAX. BBaXaeTbes, WO
NOEAHaHHS NporpecyoHoi TaxKol XXH iz
nonepeaHiMun rinepTeH3MBHUMKU poanaaa-
MW BariTHOCTI B aHaMHesi Hece HalBuLL
PU3KNKN

PucyHok 2. Bugu cueHapiiB 3aBepLueHHs BariTHOCTi xiHku 3 XXH (agantosaHo) [2]
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OR 24,74, 95% CI 1,75—348,70), nepenyacHi rnosoru (OR
20,24, 95% CI 2,85—143,75, vs OR 8,18, 95% CI 1,54—
43,46) Ta rocrmitatizalis y BilIiJIeHHs] iIHTCHCUBHOI Tepartii
HoBoHapomkeHux (OR 19,32, 95% CI 3,07—121,68, vs OR
9,77, 95% CI 2,49—38,39). BariTHi XiHKH! 3 AiabeTUIHOIO
XBOPOOOIO HUPOK, TMOPIiBHSIHO 3 BariTHUMM XiHKaMu 0e3
Hel, MalOTh BUILI PU3UKU MAaTepUHCHKOI CMEPTHOCTI, Ma-
JIOI MacH Tijla HOBOHAPOIXKEHOTO, TIPEeKIaMIICii Ta recra-
hiiiHoiI rimepTeHsii [44].

Baritnicts Ha poni XXH — ckianHe TepaneBTUYHE 3a-
BIAHHS IJI1 MyJIBTUIMCLHUILTIHAPHOI KOMaHIM; Y OLIbIIOC-
Ti BUIIaJKiB Ha paHHix cTamissx XXH min yac BariTHOCTI mo-
3UTUMBHO pearye Ha 3aX0au MeIMKaMEeHTO3HOI MiITPUMKU;
SIKIIO, HE3BAXKAIOUM Ha 1li BTPYYaHHS, MOLIKOMXXEHHS HU-
POK MPOTpecye, pO3BUBAIOTHCS O3HAKHU YPEMil, TO HEOOXi-
HO TIEpEeXOIUTH 10 HUPKOBOI 3aMiCHOI Teparlii: reMojiai3
YM IIEpUTOHeATbHUI iami3 [45—51].

Takum 4YWMHOM, MYJIBTUAMCLMIUIIHADHA KOMaHIa,
BiMpallbOBYIOUM KIiHIYHUI Kelic «BariTHicTb XiHKU 3
XXH», Mae Oyt roToBa OO0 PO3BUTKY CUTYAIIil 3a JEKiJIb-
KOMa CLIeHapisIMU: Bill TO3UTUBHOTO CIIEHAPIl0 3aBEPIICH-
Hs BariTHOCTI XiHku 3 XXH 10 Hairipimoro, Momyamo0un
BapiaHTH (puc. 2) MaiiOyTHbOrO MIs XKiHku 3 XXH Ta 1i qu-
TUHU [2].

BucHOBKMU

Bucoka rereporeHHicTh 3aXBOpIOBaHb HUPOK, 1110 TIPU-
3BOJUTH A0 po3BUTKY XXH, cTraniiiHoCTi maToorii, cTyme-
HiB TSIKKOCTI i1 YMOB HaJlaHHSI MEIUYHOI IOTIOMOTH, MOXe
MPU3BOAUTH IO Pi3HUX MOXKJIMBUX CIIeHApiiB mepeoiry Ba-
riTHOCTI XiHKM Ha TJ1i XXH. OcHOBHUMM yCKJIaMHEHHSIMU
€ HEeIOHOIIIEHICTh (3 HU3bKOIO Barolo HEMOBJISI TIPU HApO-
IDKEeHHI), apTepiajbHa TilepTeH3is (IpeeKIaMIICiss, 30Kpe-
Ma) Ta gekomMmneHcauis XXH.

3acTocyBaHHSI HUPKOBOI 3aMiCHOI Teparlii y BariTHUX
KiHOK i3 XXH cBimuuTh MpO 11 MOXKJIMBE BUKOPUCTAHHS SIK
aJITepHATUBU IMePEepPUBAHHIO BariTHOCTI MpU YCKJIAaTHEH-
Hs1x XXH, i3 mraHcoM Ha ycHilllHe 3aBepIleHHSI BariTHOCTI.

[lepeBaxkHa OiNbLIICTh HAYKOBUX MOCTIIXEHb CBil-
YUTh, IO y XiHOK (epTriibHOTO BiKy 3 XXH BaritHicTb
MoOXe OyTH YCHIITHOIO Ha OyIb-sIKilt cTamil mmi€i maToJorii
Ta, SIK TIPaBUJIO, BariTHICTh HE € aOCOIIOTHUM MPOTUTIOKA-
3aHHSIM 3a HasiBHOCTI y XiHku XXH.

KonduikT inTepeciB. ABropu 3asBIsIIOTH PO BiACYT-
HiCTh KOHQJIIKTY iHTepeciB Ta BlacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPU MiATOTOBII JaHOI CTATTi.

Buecok aBTopiB. be3pyk B.B. — KoHIIenLis Ta Au3aiiH
po0oTH, IoLIyK i 00pobKa MaTepialiB, HallMCaHHS TeK-
cry; IBanos .M., lllkpo6aneus I.JI. — momyk i 06po6-
Ka marepiaiiB, HanmucaHHs Tekcty; AHnapiituyk T.P., Ce-
maHb-Minbko 1.C., FOpHiok C.B. — aHaii3 nitepatypHux
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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3ACTOCYBAHHS NPSAMUX OPAABHMX OHTUKOQTYASHTIB
NP 30XBOPIOBAHHSAX HUPOK

Pestome. B orAgai AiTepartypu QHAAIZYKOTECST CYHYACHI AQHI LLIOAO PQPMAKOKIHETVKY, PQPMAKOANHAMIKIA
MPSIMUX OPAABHUX AHTUKOQIYASIHTIB, iX 3QCTOCYBAHHS MoV HEGOOTUHHOMY CUHAPOMI, HQ PI3HMX CTAAISIX XPO-
HI4YHOI XBOPOBM HUPOK, OBTSHKEHOI QIGPUASILIIEIO NMepeACepAb, BEHO3HVMY TOOMOO3AMU, MPv KOMOPOIAHI

OHKOAOTTYHIV QTOAOTIT,

KAKO4YOBI CAOBQL: MpsiMi 0P AABHI QHTUKOQIYASIHTY, QNiKCAOQH; AQGIraTOAH, EAOKCAGAH, HEPOOTUYHIY CUH-
APOM,; PUBAPOKCABAH, TPOMOOEMOOAIT; TOOMOO3M,; XPOHIYHO XBOPOOA HUPOK

HupxoBa marojiorist 3maTHa BUKJIMKATH TUCQHYHKIIIIO
CYIMHHO-TPOMOOIIUTAPHOI Ta KOAryJsSLiliHOI JJaHOK Te-
MOCTa3y, 110 MOXe OOTsKyBaTW Iepebir HedpomnarTiii Ta
CYMYTHbBOI MATOJIOTIi, MiABUILYIOYM HASIBHI PU3UKU TPOM-
OOTUYHHUX Ta FTeMOPAriYHUX YCKIIaTHEHb [ 1, 2].

dakTopy puU3NKy BeHO3HOI Tpomboem6oiii (BTE),
BKJItouatoun TpoM0603 rimbokux BeH (TI'B) i tpomGoem6b0-
Jqito nereHeBoi aptepii (TEJIA), nipu pi3HUX 3axBoproBaH-
HSIX HIPOK HaBeAeHi B Ta0. 1.

J71s1 IepBUHHOI, BTOPMHHOI TPOMiTaKTUKM Ta JTiKyBaH -
HS TPOMOOEMOOIIYHUX MO ITNPOKO BUKOPUCTOBYIOTHCSI
aHTUKOATyITHTU. OCTaHHIMU OECITWIITTIMU IIepopaibHa
aHTUKOATYJISSHTHA Tepallisl BUMIIUIa 32 MeXXi aHTaroHiCTiB
BiTaminy K (ABK) i BkiIouae opajibHi mpsiMmi iHridbiTopu
TpoMOiHy (1abirarpaH) Ta iHri6iTopu pakTopa Xa (amikca-
0aH, eqokcabaH i puBapokcabaH).

[IpoTsroM mepmx KiIbKoX poKiB JIJIs1 OITKUCY [IbOTO HO-
BOTO KJIaCy OpaJIbHUX aHTUKOATYJISTHTIB BUKOPUCTOBYBAIN
pi3Hi TepMiHU. MixkHapoIHe TOBAPUCTBO 3 TPOMOO3Y Ta re-
mocrazy (ISTH) pazom i3 KijibkomMa iHITMMU Mi>XKHapOIHU -
MM TOBapUCTBAMU PEKOMEHIYE BUKOPHUCTOBYBATU TEPMiH
«IIpsgMuii opanpHUil aHTUKOoAryastHT» (ITOAK), ockinb-
KM BiH BKa3y€ Ha iXHIO (papMaKoJIOTiuyHy cHenndiuHiCTh i
MEHIII iIMOBIpHUIA 7151 HEIPaBUJIBHOIO TIyMayeHH:I [ 5].

3HayHOIO Mipolo OajllaHC MiX e(eKTUBHICTIO Ta 0e3-
nekoo [TOAK y nauieHTiB i3 3aXBOPIOBAaHHSIMM HUPOK
3IMIIAETBCS AUCKYTA0CJIbHUM. Y 1IbOMY OIJISII JiTepa-
TYypU PO3MISIAAIOTECS CYYaCHi TaHi 1010 e(HeKTUBHOCTI Ta
oe3reku [TOAK y XBOpHX 3 TTaTOJIOTi€I0 HUPOK Ta HU3KOIO

KOMOpPOITHUX TATOJIOTii, SIKi MOXYTh IMOTpeOyBaTU aHTU-
KOaryJsiHTHOI Tepartii.

Ha ocHOBi aHaJlidy HU3KU JiTepaTypHMX [Kepea y
Taby. 2 y3araJibHeHi Ta HaBeJcHI (papMaKoJIOTiuHi Biac-
tuBocTi [TOAK [6—12], iX BMJIMB Ha KOAryJOJOTiuHi Mo-
ka3zHuku [13—18]. [lpuBepTrae yBary 3HayHMil BiICOTOK
HUPKOBOI eJTiMiHallil KX MperapariB 3 HaWOITbIITUMU 3HA-
YeHHSIMU y nabiraTpaHy, HailMeHIIMMU — Y allikcabaHy, a
OTXe, MOTiplIeHHS (PYHKII HUPOK, 110 MOXKEe iCTOTHO 3Mi-
HioBaTU (papMaKoKiHeTUKY Ta papMakoanHamiky [TOAK.

Xoua 11i mpenapaTyu MOXYTh BIUIMBATH Ha Pe3yJIBTaTU
KOAaryyiaoJIOTiYHUX TECTiB, pyTUHHUI MOHITOPUHT aHTUKOA-
rynsiHTHUX edekTiB [TOAK abo koHIIeHTpallii B I1a3Mi He
PEKOMEHIYEThCSI, OCKIJIbKM HE BCTAHOBJEHO BasliTOBAaHUX
TepaneBTUYHMX Miana3oHiB. OnHaK 1ie Moxe OyTH Kopuc-
HUM Y HaJ3BUYAHUX CUTYaIlisIX, TAKUX SIK KPOBOTEUi abo
TPOMOOTHUYHI TMOJil, HEeBiIKIaaHa orepallisi, papMakoKi-
HEeTWYHi B3aeMozii Tomo [19].

[Moxazannsamu no npusHayeHHs1 [IOAK e npodinakTu-
Ka Ta JIIKyBaHHSI HU3KU apTepiabHUX Ta BEHO3ZHUX TPOM-
603iB [8] (Tabm. 3).

VropaBiiHHS 3 Xap4oBUX IIPOAYKTIB i MeIMKaMEHTIB
CHIA (FDA) ta €Bpomneiicbke areHTCTBO 3 JIiKapChKUX 3a-
co6iB (EMA) cxBanuiu neiio BigMiHHi mo3yBaHHs [TOAK
3aJIe3KHO Bifi HUpKOBOi yHKILi1 [12] (Tab. 4).

NaenotponHi edpektn MOAK
Ouintoroun edextuBHicTh [TOAK, ciin 3a3HauuTH ix
HeliboBi edekTr. BoHM BUSIBISIOTH ILICHOTPOIHY [it0
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Ha eHJO0TelialbHi KJITUHU — aHTUOKCUIAHTHY, IIPOTHU3a-
MayibHY, aTePOIPOTEKTOPHY Ta aHTU(}iOpo3Hy [20]. [TpoTu-
3anayibHi e(heKTH peai3yloThCsl Yepe3 BIUIMB Ha eKCITPecito
IIMTOKIHiB, piB€Hb METAJIONPOTEiHA3, HA aHTiOTeHe3, MpPo-
HUKHICTh eHmoTeito [21-24].

PO3BUTOK QHTUKOAryASIHTHOT HedponarTii
npu AikyBaHHi MOAK

IIpu 3acrocyBanni [1OAK cmim 3BaxkaTm Ha MOXKIM-
BiCTh PO3BUTKY aHTUKOATYJISHTHOI Hedpomarii. AHTH-
KoaryJastHTHa HedpoIaTisi XapaKTepU3yETbCsS TOCTPUM
ypaXKeHHSIM HUPOK, sIKe BUBHAYAETHCS SIK TMiABUIIIEHHS 0a-
30BOT0 piBHSI KpeaTUHIHY B CUpOBaTLi KpoBi > 0,3 Mr/mooy
0e3 Oy/1b-KOi albTepHATUBHOI €TiOJOTiT Ha TJ1i MiXKHAPO/I-
HOro HopmastizoBaHoro BigHoieHHs1 (MHB) Ginbiie Hix
3,0 B 0oci0, 110 JIIKYIOThCST BaphapruHOM.

Huska my6uikartiii CBimauTh Mpo MOKJIUBICTD il BUHUK-
HeHHs B oci0, 1o 3acrocoBytoTh [TOAK. BoHa 3a3Buuait
BUHMKAE B TEPIIi ABa MIcCsIi Tic/sl TToYaTKy aHTUKOary-
JITHTHOI Teparii. PeTpocnekTuBHI DOCTIMKEeHHS OIiHIO-
I0Th ii TOLIMPEHICTh Y Aiana3oHi Bif 16 no 37 % nalieHTiB,
SIKi TIPUIIMAIOTh aHTUKOATYJISIHTHY Tepallilo BapdapruHOM.
YacTtora BUHMKHEeHH: Ipu 3actocyBaHHi [1OAK 3anuia-
€ThCS HeBimoMoI0 [25—27].

[o ¢dakTopiB pM3UKy aHTMKOAryJsSHTHOI Hedpomarii
NpM 3acTocyBaHHi BapdapuHy BigHocaTh XXH, rinep-
TeH3it0, IIyKpOBUi1 miabeT, BiK cTapime 65 pokiB Ta MHB
oinbie 3 [25]. o dakropiB pu3MKy aHTUKOATYJISTHTHOI
Hedpormarii mpu 3actocyBaHHi [TOAK BimHOCSTH Macy Tina
> 80 T i BUKOpUCTaHHSA gabiraTpany [28].

BinszHavyaeTbcsl HYDKYUIE pU3UK PO3BUTKY aHTHKOAry-
JISTHTHOI HedpomaTii mpu 3actocyBaHHi [IOAK, HiXX Bap-
dapuny [28]. Cepen [TOAK nHaiiBummii pu3uk ii BUHUK-
HEHHSI MOB’3yI0Th i3 3aCTOCYBaHHSAM Aabiratpany |28, 29].
AHTHKOAryJIssHTHa HedpoIaTisl yacTillle BUHMKAE y Malli-
€HTIB i3 MOpy1IeHHSIM (DYHKILiT HUpOK [29].

OueBUIHO, B OCHOBI 11i€i MATOMOrI] JIEXKUTh HaaMipHa
AHTUKOATYJISILIS, SIKa BUKJIMKAE MPOdY3HUI KITYyOOUKOBUIA
KPOBOBWJINB, 1110 MPOSIBIISIETHCS HA 0i0TCii HUPKW Y BUTJISI-
Nli YUCJIEHHUX HUPKOBUX KaHaJbIliB, HATIOBHEHUX EPUTPO-
LIUTAMU Ta 3JTiMKaMu epuTpouTiB [29—31].

KniniyHi cumrnitoMmu, ToB’si3aHi 3 aHTUKOATYJISTHTHOIO
Hedporiartiero, 30e0iIbIIOro MpeacTaBieHi remMaTypieto,
FOCTpUM 3HMXKEHHSIM (yHKUiT HUpoK (100 %) Ta mopy-
HIeHHsIM GyHKIIT 3ropTaHHs KpoBi (75 %) [32]. Ynponosx
POKY Ticjisd BUHMKHEHHSI aHTUKOATyJSIHTHOI HedpomaTii
6,113bK0 y 60 % XBOpUX (DYHKIISI HAPOK HE BilHOBJIIOETh-
cs [32, 33].

Fremarypis npu AikysaHHi MOAK

[lin yac Teparmii opalbHUMU AHTUKOATYJSHTAMU O[l-
HUM i3 4aCTUX MiCllb KPOBOTEUi € CeuOoCTaTeBUil TPaKT.
MakpocKkoriyHa reMatypist 3ycTpidaetbest y 2—24 % uumx
nawieHTiB. [IOAK y GiiblIocTi BUnaakiB He iHIAYKYIOTh de
novo reMarypii, aje BOHM MOXYTb HETaTUBHO BILUIMBATU
Ha iHTEeHCHUBHICTb i TPUBAJIiCTh TeMaTypil iHIIO1 eTioJIoTil:
MPU 3705IKICHUX HOBOYTBOPEHHSIX, 3aXBOPIOBAHHSIX TPO-
craTtu, iHDEeKIisax, ceyokaMm’ sIHii XBOpoOi Ta BPOIKEHUX
aHoMauisix. Lle 3ymMOBIIO€E BaxKIMBIiCTh ITOBHOI YPOJIOTiu-

HOI OIIiIHKY IeMaTypii, BKII0Yalouy BizyatizaliiiHi MeTonu
ta uucrockorito [34]. Cepen ITOAK nabirarpan Haifyac-
Tillle CIPUYMHSIE BEJIMKY reMaTypito MOPiBHSIHO 3 Bapda-
puHowMm [35].

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

HedppoTryHnii cuHapom i BeHO3Ha Tpomb6oem60iisi

Mem6paHo3Ha HedbponarTis

dokarnbHUI CerMeHTapHui Kiyeo4KkoBuiA CKIepo3

BosyakoBuii HechpuT

HW3bkWit piBeHb anbByminy (< 25 r/n)

HasBHicTb aHTUdocdhoninigHNMX aHTUTIN

Yac Big BCTaHOBMEHHS fiarHo3y (< 6—12 micauiB)

HepaBHa abgomiHanbHa abo opToneau4Ha onepadis

[eHeTNYHa CXUMbHICTL A0 TpoM6oemobonii

MonepenHi Tpom60eM60i4HI noaii

['ocTpe NOLLKOAXEHHS HUPOK

Cencuc

gepueBa HepocTaTHicTh i3 |l ab6o IV knacom Hbto-
VopKcbKoi kapaionoriyHoi acoujiauii

3n0osKiCHi yTBOPEHHS

TpvBana immobinizauis

BHyTpILLHBOBEHHE 3aCTOCYBaHHS MIOKOKOPTUKOILIB

IHoekc macu Tina > 30 Kr/m?

Bik cTapLue 60 pokis

BariTHicTb

JKiHo4a cTaTb

XpoHi4yHa xBopoba HAPOK Ta BEHO3HAa TPOM6OEMOOJIis

IMMo6inizauis

XipypridHi BTpy4YaHHs

HassHicTb npoTpom6biHy G20210A

3n0osKiCHI yTBOPEHHS

HassHicTb dpakTopa V JlengeHa

Hwusbka LUK®

TepmiHanbHa cTagis HUPKOBOI HeOCTaTHOCTI
Ta BEHO3Ha TpomM60eM60Jiisi

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

TokcuyHa Hedhponartis K NpUYnHa TepMiHanbHoI cTagii
HWPKOBOI HeJoCTaTHOCTI

®dibpunauis nepeacepab

JKiHo4a cTaTb

TpaHcnnaHTayiss HUPKU Ta BEHO3Ha TpoMb6oem60is

PeuunnieHT XiHo4oi cTaTi

LLIK®D meHLe Hix 30 mn/xs/1,73 m?

MpaBa Hypka

lpyna aBTOCOMHO-OOMIHAHTHOrO NOMIKICTO3Y HUPOK
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Tabnuys 2. dapmaKosorisi psAMUX opasibHUX aHTUKOarynsiHTIiB

Ha6iratpaH

AnikcabaH

PuBapokca6aH

EnokcabaH

2

3

4

5

MexaHi3m gii

MpsMniA iHriGiTop

BinbHun Ta aryc-
TOK-3aNEXHWUI iHri-

BinbHuin Ta aryc-
TOK-3anexHum

BinbHWI iHriGiTOP

pEHOCUMICTb

5—-10 % xBopuX

Hemae npobnem

TPOMOIHY . iHri6iTOp hakTOpa thakTopa Xa
6iTop dakTopa Xa Xa
[o3yBaHHs y XxBOpuX 3i 36e- 110 un 150 mr 2 2,541 5 Mr 2 pasu 15 yn 20 Mr oguH 30 4m 60 Mr ofunH
pexeHo OYHKLIE HUPOK pasu Ha o6y Ha Joby pas Ha o6y pas Ha goby
PekomeHayeTbcs npuimatu . . .
nig 4ac fan Hi Hi Tak Hi
[acTpoiHTecTMHanbHa Here- Oucnencia y

Hemae npobnem

Hemae npobnem

%

Mponikn Tak Hi Hi Hi
; ; 80-100 (3 xelo), ; .
MepopanbHa 6i0f0CTYNHICTb, 3_7 34-88 Xa NigBuLLYe Ha 50-62, ixa nigBu-

39 %, 66 (HaTtLLe)

uye Ha 6-22 %

EkcTpapeHanbHuin metabo-
ni3m

MeviHkoBe rnto-
KYPOHYBaHHs 10
20 % 3 6iniapHoto

CYP3A4, 30-35%
O-pemeTunsuis

HwxHa yacTuHa LLInyHOK, npokcu- LLInyHOK, npokcu- MpokcmumaneHi
Abcopbuis LUNYyHKa, ABaHadusa- | ManbHi Bigdiny TOH- | ManbHi Bigdiny ToH- BiOOiNMM TOHKOrO
TMnana Kuka KOro KMLLEYHMKa KOro KMLLEYHMKa KMLLEYHMKA
3B ﬂsyBa:mﬂ 3 npoTteiHamu 2628 87 - 90 55
nnasmu, %
Yac nikoBoi KOHUEHTpaLi B
KpoBi, rof 1-3 1-4 2-4 1-2
Mepioa HaMIBXUTTS, rof 12-17 8-15 5-13 (sanexus 10-14
’ Bif BiKY)
Mik edpekTy, rog 1-3 1-2 2-4 1-2
Yac, noTpibHMI Ansa 3aKiH4eH-
Ha 5 nepiodiB HaniBpo3nagy 2,5-3,5 1,5-3 1-2 1,3-2
nicnst OCTaHHbOI 403K, Oi6
Eniminauis Hupkamun, % 80-85 25-27 35-66 35-50
Okecupatue-
HWUiA MeTabo- Lintoxpom
Ni3M, UMTOXpPOM CYP3A4, 66 % Kap6okcunecte-

nignarae metado-
NivHIn gerpagadii

pasa, KoH’torauis,
okcupauis CYP3A4,

: LMTOXpOMamu (30 % — uuToxpo- rigponia, 50 % —
eKCKpeLieto CYP3A4/5, mamu CYP3A4/5), | 6GiniapHa ekckpevis
1/3 — 6iniapHa ekc- | 28 % — 3 kanom
KpeLis
KnipeHc npwv gianisi 62-68 HesHayHun HesHayHun HesHayHun
BupaneHHs npu 4-roguHHOMY
nianiai. % 50-60 7 <1 9
Lintoxpom
. . CYP3A4- - + + -
Nikapcbki | MogudpikaTopw
B3aemofii - -
P-rnikonpoTein- + + + +
Moaundikatopm
Bnnue Ha Tpom6iHOBUIA Yac T He Bnnueae He Bnnueae He Bnnueae
Bnnve Ha npoTpom6iHOBMIA
qac, MHB T ™ ™ ™
Brnue Ha AYTH T T T T
Bnnwve Ha piseHb D-gumepa He Bnnueae He Bnnueae He Bnnueae He Bnnueae
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3akKiH4YeHHs1 Tabn. 2

1 2

3

4

5

KaniéposaHui

MoHiTopWHr .
OHITOP aHani3 aHtu-lla

AHTN-Xa aHania
3i cneyndidHMMKn
Kanibparopamu

AHTN-Xa aHania
3i cneyndidHMMKn
Kanibparopamu

AHTK-Xa aHania
3i cneyndidHMMK
Kanibparopamu

AHTUOOTM y BUNAAKaX Benu-
KMX KpoBOTEY

loapyunsymas,
remopgiania

AHpekcaHeT anb-
ba, KoHUeHTpaT
NPOTPOMGIHOBOrO
KOMMJIEKCY, PEKOM-
6iHaHTHWUI hakTop
Vlla, cBi>xo3amo-
poxeHa nnasma,
cpakTop VIl —
iHriGiTOp 06XigHOT
aKTUBHOCTI

AHpekcaHeT anb-
ba, KoHUeHTpaT
NPOTPOMGIHOBOIO
KOMMJIEKCY, PEKOM-
6iHaHTHUI hakTop
Vlla, cBi>xo3amo-
poxeHa nnasma,
cpakTop VIl —
iHriGiTOp 06XIgHOI
aKTUBHOCTI

AHpekcaHeT anb-
dra, KoHUeHTpat
NPOTPOMGIHOBOrO
KOMMJIEKCY, PEKOM-
6iHaHTHUI pakTop
Vlla, cBi>xo3amo-
poxeHa nnasma,
tpakTop VIl —
iHriGiTOp 06XIgHOT
aKTMBHOCTI

3actocyBaHHs [MOAK
npu HePppPOTUYHOMY CUHAPOMI

Buxkopucranns [TOAK ms npodinaktuky 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 SIKMX BiIOyBa€Th-
cs1 mpotroM 90 AHIB Micig MoYaTKy 3axBoproBaHHs. BoHt
BKJIIOYAIOTh TPOMOO3 INIMOOKUX BEH, TPOMOO3 HMPKOBUX
BeH, eMOOJIil0 JiereHeBoi apTepii, apTepiajibHy eMO00J1il0
HWXKHIX KiHIIBOK, LIepeOpaIbHUX Ta KOPOHAPHUX apTepii
[4, 36].

Omnnaiin-onutyBaHHs1 British Haematology Society,
UK Kidney Association, Renal Pharmacy Group cepen i-
KapiB ITOKa3ajo, 1o Bubip antukoaryasary npu HC 6yB
MepeBaXkHo 3a BaphapuHOM ab0 HU3BKOMOJEKYJISIPHUM
TrenapuHOM JUIs MalieHTiB 3 anboyminoMm < 20 r/1 [38], ski
€ 3aIlpoIIOHOBaHMMM BapiaHTamu B pamkax KDIGO [37].
OpHak 25 % pecnoHaeHTiB BukopuctoByBaiu 6 TTOAK
y mnauieHTiB 3 anboymiHoM < 20 r/i1, Xoya B HacTaHOBaX

KDIGO 2021 poky npsiMi opajibHi aHTUKOATYJISTHTU HE pe-
KOMEHIYIOTbCS /151 MPO(iIaKTUKK Ta JIIKyBaHHSI TPOMOO-
3iB y xBopux 3 HC, 30kpema uepes rirnoaab0ymMiHeMiuHUt
crad mauieHTiB i3 HC Ta BimcyTHiCTh mocmimkeHb dap-
MaKOKiHETUKM LIMX TpenapariB, agke BOHU IePEBaXKHO
3B’SI3yI0ThCS 3 anboyMiHoM [37].

Onnak ITOAK MoxXyTh OyTHM ajlbTepHATUBOIO Bapda-
PUHY Ta HU3bKOMOJIEKYJISIPHOMY TeMapuHy 32 BUHSITKOBUX
00CTaBUH Yy pa3i Hee(EeKTUBHOCTI a00 HENepeHOCUMOCTi
uux areHris [37, 39].

OcraHHIMM poKaMM 3’SIBUJIaCh HU3Ka IyOmiKarriit
mono 3actocyBaHHs [TOAK y xBopux 3 HC, siki Bkitova-
[0Th OibIe 10 BUITAIKiB.

S. Kelddal Ta in. [40] 3actocoByBasiin [TOAK y 21 xBo-
poro 3 HC Tta piBHeM cupoBaTkoBOro ainboyminy < 25 r/J.
Hew’stHanmsaty nauieHTam npusHadmim [TOAK sk TpoM-
OornpodinakTuKy, a n1Bo€ namieHTiB orpuMmanu [TOAK uye-
pe3 nonepeaHi TpomboeMOoii. [1pu oMy 8 XBopHX JTiKy-
BaJIM arikcabaHOM y 103i 5 MT JIBiUi Ha IeHb, a 2 — y 1031

Tabnuys 3. Moka3aHHs o npusHaveHHsi [NOAK [8]

Moka3aHHsa Mpenapatu
ApTepianbHuii TPomM603
Ha6iratpaH
SHVXEHHA PU3MKY IHCYNBTY Ta CUCTEMHOI TPOMO0eMO0ii Y XBOPUX 3 HEKMAaNaHHO PuBapokcabaH
hibpunauieto nepencepnb AnikcabaH
EpnokcabaH
BeHo3Huii Toom603
MpodinakTrka TpoM603y rMUOOKMX BEH | TPOMOOEMOOii NereHeBoi apTepii y XBOpux, PI‘E::F')?KE%%";H
AIKi mepeHecny onepawiio 3 3aMiH1 Ta30CTErHOBOMO Cyrnobta Anikcatan
Hab6iratpaH
. . . PusapokcabaH
JlikyBaHHA TPOM603Y rMUOOKUX BEH i NIereHeBoi TpoM60eM60orii Anikca6an
EpokcabaH
Jab6iratpaH
SHMXEHHS PU3MKY NOBTOPHOIrO TPOMOO3Y MMOOKMX BEH Ta/abo nereHeBoi TpoMooeM- PusapokcabaH
6onii y nauieHTiB 3 pU3MKoM peunamey BEHO3HOI TPOMOGoeMOOonii AnikcabaH
EnokcabaH
SHWXEHHS pU3MKY NOBTOPHOIrO TPOMOO3Y MMOOKMX BEH Ta/abo nereHeBoi TpoMboeM- szginggggzaH
60nii y nauieHTiB 3 pU3nMKoM peLunamBy BEHO3HOI TPOMO0eMOOoTii, XBOPUX Ha pak Enokcaba
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2,5 Mr JIBiui Ha JeHb Yepe3 HU3bKY Macy TiJla Ta 3HUKCHY
(YHKIIiI0 HUPOK, 12 XBOPUX JIIKyBaJlM pUBapOKCA0AHOM Y
no3i 20 mr 1 pa3 Ha 100y. [Tpu cepeaHiit TpuBaoCTi JiKy-
BaHHS 72 JHi He CIIOCTepirajiocs >KOAHUX TPOMOOTUUHMX
YCKJIaIHEHb, OyJ10 5 He3HaUYHUX eITi30miB KpoBoTteui. [1a-
LIEHTH, y SIKUX CIOCTEPIrajiNcs emi3oar KpoBoTedi, Oy
CTapuIoro Biky, yacTtinie xiHku, orpumyBaiu [TOAK npo-
TSTOM ORI TpUBajoro mnepiony (204 mHi).

V. Meerhaeghe Ta criBaBrT. [41] moBimomuu mpo 27 na-
mieHTiB 3 HC, ski orpuMyBanu amikcabaH y 103i 1o 5 Mr
IBiUi Ha IeHb I TpodinakTuku TpoMboemooiiit. Cepen-
HSI TPMBAJIICTh JIIKyBaHHSI aHTUKOATyJIsIHTaMU CTaHOBUJIA
153 gHi. 3a manieHTaMu CIOCTEpiraau B cepeHbOMY IPO-
TIrOM 14,7 MicsiLisl 3 MOMEHTY MpU3HAYeHHs arikcadany. B
OJIHOTO MalieHTa yepe3 2 Micsilii Micsl MoYaTKy JiKyBaHHsI
amnikcabaHoOM pO3BUHYJIACSI TPOMOOEMOOJTisT JIETeHEBOI ap-
Tepii. 2KoTHNX He3HAYHMX UM BEJIMKUX KPOBOTEY HE OYyJI0
BusiBiieHo. [lokaszaHo, 110 JlikoBaHi arikcabaHOM Mayiu
3HMXKEHUI pU3NK BEHO3HUX i apTepiaibHUX TpoMO0oeMO0-
JTii1 TIOPIBHSIHO 3 MAalliEHTaMU, OIIMCAHMMU PaHillle B JIiTe-
patypi, 6e3 MiaABUILIEHOTO PU3UKY KPOBOTEUI.

A. Tijani Ta criiBaBT. [42] mOpiBHSUIM YaCTOTY KPOBOTEY Ta
TpomboeMOoiuHuX nofiit y 19 xsopux 3 HC, siki orpumMyBa-
JI1 BapapuH, Ta 25 XBOPUX, 1110 OTPUMYBaJIM allikcabaH 4u
puBapokcabaH. Y omHOro nauieHTa, IKuii OTpMMyBaB aImikK-
cabaH, PO3BUHYBCS TpPOMOO3 IMTMOOKMX BeH Ticis 146 aHiB
JIiKyBaHHS. Y TpyTi, SKa npuiiMaia BapdapuH, Oyiia Oiabiia
KiTBKICTh BeTUKHUX KpoBOTeY (21 %) IMOPIBHSTHO 3 JIIKOBAaHU-
mu [TOAK (4 %, P = 0,25), 1o cBimunTh Tipo Ge3rneyHe Ta
edexruHe BukopuctanHs [TOAK y namnienTis 3 HC.

S.M. Nissar Ta criiBaBT. [43] Bukopuctanu [TOAK 3 me-
TO0 mpodiakTuky TpomMooemMootiit y 11 mamientis 3 HC

Ta TSDKKOMO rinoanbOymiHeMi€lo (piBeHb CHPOBATKOBOTO
anbbyMiHy ctaHoBuB 1,66 + 0,37 r/m1). ¥ 10 XBopux BUKO-
pUCTOBYBaBC amikcabdaH, y 1 — puBapokcadbaH yIpomaoBxX
He MeHIIe 2 MicawiB. 3 11 mamieHTiB OIWH Mali€HT ITOTpe-
oyBaB 3aminu aHTukoaryasiHTiB 3 [TOAK Ha ABK. He Gyso
BUSIBJICHO €11i30/1iB TPOMO0eMOO0JTii1 Ta KpOBOTEY.

D.B. Mullen Ta cniiBaBT. [44] onucanu nauienta 3 HC,
SIKOMY OYB ITpU3HAYeHMIT prBapoKkcadaH y 1o3i 15 Mr rmepo-
paJIbHO NIBiUi Ha MO0y MPOTsrom 21 gHS, a MOTiM pUBapOK-
caban mepopaiabHo 20 mMr Ha 100y. Yepe3 2 Micslli y XBo-
pOro BUHUK BEeJIMKUI TPOMO MpaBoi HUPKOBOI BEHU, SIKWM
MOLIKUPIOBABCS Ha HUXKHIO MOPOXHUCTY BeHY. byno npuii-
HSITO PillIeHHsI MEpPeBeCTU LIbOro MalliEHTa 3 pUBapoOKca-
0aHy Ha BaphapuH. ToMy aBTOpU MPOMOHYIOTh 00EPEKHO
3aCTOCOBYBaTH puBapokcabaH y xBopux 3 HC.

Yci aBTopu MOTOIKYIOTBCSI 3 TUM, IO JJISI PO3POOKHU
pexkomeHpatiii momo 3acrocyBaHHsi [IOAK y xsopux 3 HC
CJIiJT TPOBECTH TTOAAJIbIII BEJIMKi OaraTolieHTPOBi paHI0Mi-
30BaHi KOHTPOJIbOBaHI JOCIIIXKEHHS.

3actocyBaHHs MOAK y xsopux
i3 3AXBOPIOBAHHAMU HUPOK
Ta PiGpUAsLIEiO NnepeAcCepAb

®icpunsuis nepeacepab (PIT) — apurmis, sika yacTo
3yCTpiva€eThcsl MPU XPOHiuHiit XxBopobi Hupok (XXH). ITo-
mpenictb PI1 y nmauienTis i3 XXH y 2—3 pa3u Builia, Hix
y 3arajibHiil monynsuii, Bix 7 mo 20 % mailieHTiB i3 Tepmi-
HaJILHOIO CTajiero xBopobu HuUpok MmawTh PIT [45, 46].
Byno mpomeMOHCTpoBaHO IBOHAIIPABICHUI 3B’SI30K MixX
®IT i XXH: XXH € daxropom pusuky PI1, ane DI takox
€ (bakTOpOM PU3MKY HOBOTO TOYATKY ab0 MpOrpecyBaHHS
XXH [47, 48]. Y momysaii mamienTiB i3 XXH, He3arexxHO0

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 Ja6iraTtpaH Anikca6aH Epokca6aH PuBapokca6aH
(mn/xB) FDA EMA FDA EMA FDA EMA FDA EMA
150 mr ggidi 150 mr 5 Mr aBidi Ha 5 Mr aBidi Ha 60 mr 60 mr 20 mr 20 mr
50-59 Ha 0oby OBidi Ha 006y, 3HMXKeHa | ooy, 3HWXeHa | OavH OOVH OAVH OfVH pa3s
noby josa 2,5 mr josza 2,5 mr pas pas pas
Poarnanytu Poarnsany- 'E;'_IHVII :aa;ﬁ;ﬁ)g 'E;'_IHV'I :2?;?2 30 mr 30 mr 15 mr 15 mr
SHUXEHY [03Y | TW 3HKE- | . a0 i3 3 KOUTEDI- OAVH OAVH OAVH OAVH pas3
(75 mr 2 pasu | Hy po3y iB: szamziH iB: KpgaTMEiiH pa3z Ha | pa3Ha pas Ha Ha goby
30- Ha no6Y), : (110 mr 2 > 133 mmonb/n, | = 133 mMmonb/n ROCy RoGy ROCy
44/45— ggﬂli/';o'wg:;?' pigm)Ha Bik > 80 po- Bik > 80 pokiB,
49 AP Aoby KiB, Maca Tina maca Tina
RapoHom a6o < 60 Kr < 60 Kr
CUCTEMHUM
KETOKOHa30-
oM
75 mr gBidi Ha | [NpoTtuno- 2,5 Mr ggiyi Ha Bu-
[o6Y, YHMKaTK | kasaHo noby Kopmc-
15-29 BUKOPUCTaHHA TaHHA 3
6yab-aKnX obepex-
P-gp iHri6i- HiCTIO
TOpiB
<15 MpoTtunoka- He pekomeHpo- | He pe- | He peko- | He peko- | He peko-
ur e | ot [t |yt | e
ania [o6y A
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Bin giasizy, HasiBHiCTh DI moB’s13aHa 3 BUILIOK CMEPTHICTIO
BiJl YCiX MPUYMH Ta CEPLIEBO-CYAUHHOIO CMEPTHICTIO [49].

JlikyBanHs @PI1 mocuthb ckiamHe y maiieHTiB i3 XXH,
ake BOHO MOTpeOdye IOCTIMHOro KapaioJoriyHOrO MO-
HITOPUHTY, a MEIMKaMEHTO3Ha Teparlisi Ma€ BpaxOBYBaTH
MOXJIMBiCTh TPOMOOEMOOJIIYHIX SIBUILL i KpoBOTEY [47].

Ipodinaktrka TpomboeMOodiuHuX momiii mpu DI
y xBopux Ha XXH moxe OyTu 3milficHeHa 3a TOIIOMOIOIO
OpajIbHOI aHTMKOAry/JIsIHTHOI Tepamii. OpajlbHi aHTUKOAa-
TYJSTHTA peKOMEHI0BAaHO IIpU3HAYaTH Ha IMiICTaBi OLIIHKK
CHA,DS,-VASc, a Ui BUSBJIEHHS NALIEHTIB, y AKUX ITil-
BUILIEHUI pU3UK KPOBOTEUi Mijl yac MpuiloMmy aHTUKOAry-
nsgHTiB, — mkaau HAS-BLED [47, 50, 51].

OpHak AiarHOCTMYHA I[iHHICTh WX TPaAMIiHHUX iH-
CTPYMEHTIB cTpaTu(ikallil pu3uKy iHCYJIbTy Ta KpOBOTEYi
HE MiATBEpIKEeHA Y Malli€HTIB i3 XpOHIYHOIO XBOPOOOIO HU-
poK 4-iTa 5-1cTamiii, ToMy HaroJIOIIyETHCS Ha HEOOXiMHOCTI
3aCTOCYBaHHS IiHILIMX iIHCTPYMEHTIB 3 1Ii€I0 METOI0. 30Kpe-
Ma, S.A.M. Dhaese Ta criiBaBTOpy po3po0OUJIN TTPOMO3UILIiI0
IIOJ0 IHCTPYMEHTY cTpatudikanii pu3uky [52] (puc. 1).

A.S. De Vriese Ta cmiBaBT. [53] IpOIIOHYIOTH CBOIO CXE-
My IIOAO JIiIKyBaHHSI aHTMKOAryJIsSHTaMM y TAILli€HTIB Ha
reMomianisi (puc. 2).

IcHye mymka, 1o mauieHTam i3 iOpusiielo nepe-
cepab i XXH i3 kiipeHcoM KpeaTtuHiHy > 25—30 Mi1/XB cif
HanaBatu niepeBary [TOAK nepen BapdapuHOM, SIKIIO Y
HUX HEMA€E CTEHO3Y MiTPaJIbHOTO KJlaraHa abo MeXaHiYHO-
ro mpotesa kianaHa. i TuX, y KOro KiipeHC KpeaTuHiHY
< 25 mn/xB, BimHocHi nepesaru [TOAK mopiBHsiHO 3 Bap-
apuHom Bce 11e aucKyTytoTbes [54]. [Ipu 1boMy aBTOpU
3BepTaloTh yBary Ha mepeBarn [1OAK 11omo HeUiIboBUX
CepLIeBO-CYIMHHNX 3aXMCHMX e(MeKTiB IMX areHTiB [55].
INokazaHo, 1110 MOPIiBHSHO 3 Tepalli€o BapdapruHOM Tepa-
mist [TOAK 3ymoBII0€ HUKUMI PU3UK CMEPTHOCTI Bil yCix
MPUYMH Y JITHIX Malli€EHTIB i3 CeplieBOI0 HEIOCTaTHICTIO,
bidbpmIsLiEro epeacepab Ta HUPKOBOIO TUChYHKILE [56].

Huzka meraaHaniziB y3arajabHIOE pPe3yJbTaTU HOCIi-
JIKEHb 11010 MOPIiBHSIHHS €()EKTUBHOCTI Ta OE3MeYHOCTI
Bappapuny i [TOAK y xBopux 3 MOE€IHAHHSM ITaTOJIOTi1
HUPOK Ta GiOpUJIsILIii Tepeacepab.

VY pexomenpauisx KDIGO (2024) naBeneHi faHi opu-
riHalbHUX JOCHiIXeHb Ta MeTaaHamiziB 3a 2011-2021
POKH, 1110 CBifYaTh MPO iCTOTHE 3HWXKEHHSI PU3UKY BHY-
TPIIIHBOYEPEITHOTO KPOBOBUJIUBY (T€MOpariYHMiA iHCYJIET,
eminypaJbHUi, CyOaypalbHUil i cybapaxHOiZaaIbHUM Kpo-
BOBWJIMB) TPUOJM3HO Ha IIOJOBMUHY IIPM 3aCTOCYBaHHi

| ®dibpunauis nepeacepab Npu nporpecyodin XXH |

. MonepepaHin iLemiyHWI iHCYNbLT abo cMcTeMHa eMbonis
. Bucokui piBeHb rnokosmn HaTLe

. Bucokuin cuctonivHmin Tuck

. KypiHHs

. Benuka kposoTteya B MuHynomy

. 3acTocyBaHHs aHTMarperaHTa

. Bik > 80 pokis

. AnbbymiHypisa > 300 mr/24 rog

. Maca Tina < 45 kr

OCONOOOTAWN =

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

!

Y !

OuiHka < 1

OuiHka 2 OujiHka > 3

!

Y !

He Tpeba BMKOpPUCTOBYBATU aHTU-
KoarynsHT

Po3rnsiHyTV 3HWXEHY 003y 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

LlykpoBuin giabet

Bik > 75 pokiB

1

LLInyHKOBO-KMLLIKOBA KpoBoTeva < 1 poKy

1

OuiHka pusuKy gianiay > 2:
aHTUKOAarynsHT

OuiHka pu3uKy gianiay < 2:
He NOTPIOGHI aHTUKoarynaHTu

3. AHTHarperaHTu: NepeoLiHNTI NOKa3aHHA/MPUNNHUTY

1. AnikcabaH 2,5 Mr ggidi Ha AeHb, puBapokcabaH 10 Mr ogmH pas Ha OeHb
2. 3MeHLUEeHHs renapuHy nig Yac gianisy 4o HaMMeHLLOi NepeHoCUMOoi [o3u1

PucyHok 2. Ctpatudpikavisi pusunky npmsHaqdeHHs TOAK y xsopux Ha remogianisi [53]
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TTOAK mopiBHsiHO 3 BapdapuHoMm. Harojomyerbes, 1110
11€ MOXe OYTH TMOB’sI3aHO He JIUIIIe 3 Kpaniolo eheKTUBHiC-
Tio [TOAK, a it 3 iXx OpoCTilIUM, HiXX y aHTaroHicTiB BiTa-
miny K, dpapmakokiHeTUYHUM TIpodisieM, T03yBaHHSIM Ta
MOHITOpUHTOM [51].

Opnnak 3actocyBanHsi [TOAK (30kpema, amikcabaHy)
MOPIiBHSIHO HAaBITh 3 JOOpe KepoBaHMM BaphaprHOM (Jac
y MeXax TepaneBTUYHOoro aianazoHy — TTR 67 %) 3ymoB-
JII0€ MEHIITY KiJIbKiCTh BEJIMKMX KpoBOTeY [57].

X. Yao Ta cmiBaBT. [58] y MeTaaHati3i 3icTaBuIn eeK-
tuBHicTh Bapdapuny i [IOAK y 34 569 xBopux Ha XXH 3
GiOpuIIsILiel0 nepeacepab i po3paxyHKOBOIO IIBUIKICTIO
Ki1y60oukoBoi ¢inbrpatii > 15 mu/xs/1,73 m?). ITopiBHSIHO
3 BaphapuHOM 3aCTOCYBaHHS arikcabaHy, gabirarpaHy Ta
puBapokcabaHy acoliloBaJIOCS 3 HUXYMM PU3UKOM iH-
CYJIBTY, BEJIMKUX KPOBOTEY Ta CMEPTHOCTI.

J. Harrington Tta iH. [59] y MeTaaHami3i YOTUPHOX paH-
JIOMi30BaHMX JOCIIIXKEHb, SIKi 3arajoM Bkiaodanu 71 683
nauieHTiB i3 XXH Ta ¢idpunsiieto nepeacepab, mokasanu,
1110 YaCTOTA IMIeMiYHNX iHCYJIBTiB, BEIMKNX KPOBOTEY, BHY-
TPITHLOMO3KOBUX KPOBOBWJIMBIB Ta CMEPTi 3HAYHO 3pOC-
Ta€ IpU MOTipIIeHHi (pyHKIIiA HUPOK, a CTAaHOAPTHI 1031
TTOAK edexrTuBHilli, Hixk BapdapuH, Ipu KIipeHCi Kpea-
THHIHY > 25 MJI/XB LLIO/I0 3a00iraHH illIeMiYHUM iHCYJIb-
TaM, CUCTEMHUM eMOOJIisIM i CMepTi, a TaKoXk Oe3IeyHili
1IOI0 BUHUKHEHHS BHYTPIIIHBOMO3KOBUX Ta BEJIUKMUX
kpoBoteu. Huxui no3u [TOAK 3Ha4HO He 3HMXYIOTh Yac-
TOTY KpOBOTeY a00 BHYTPIllIHBOMO3KOBUX KPOBOTEY IO-
piBHsIHO 3i ctaHnapTHUMU no3amu [TOAK, ane nmos’s3aHi 3
BUIILIOIO YACTOTOIO iIIEMIYHUX iHCYJIBTIB Ta CMEPTi.

Y. Li ta cniBaBt. [60], mpoaHai3yBaBIIu pe3yJbTaTh
IeB’SITU PaHOOMI30BAaHUX KJIIHIYHUX HOCIIIKEHb, ITOKa-
3anu, mo [TOAK (amikcabaH, puBapokcabaH, egokcabaH,
nJabiraTpaH) 3HMKYIOTh YacTOTY iHCYJIBTY i CMEpTel Bif

ycix mpuuuH y nauieHTis i3 PI1, sxi maroTh cynyTHio XXH.
IMopiBHsHO 3 BapdapuHoMm [TOAK 3HMKYIOTH 4YacTOTy Be-
JIMKUX, JICTATBHUX, IIJTYHKOBO-KUIIIKOBHUX 1 KJIIHIYHO 3Ha-
YYIIMX HEBEJIUMKHX KPOBOTEU IpPU KIIpPEeHCi KpeaTHHiHy
90—15 MJ/XB Ta NEMOHCTPYIOTh MOMIOHY €(PEeKTUBHICTh
i 6esmeky y mauieHTtiB 3 ®PI1 mpu KimipeHci KpeaTUHiHy
<15 mi/xB.

Amnani3 mBuIkocti mporpecyBaHHsa XXH mpu miky-
BaHHI aHTUKOATyJITHTaMH 734 Malli€HTiB i3 HeKJIallaHHOIO
®IT BiponoBXK 2 POKiB IMOKA3aB 3HAYHO MEHILIE 3HUKEHHS
cepennboi HIK® 3a pik (KyMyJISITUBHMI PU3UK 3HAYHOTO
sHKeHHs [IIK® > 30 %) y naiiieHTiB, sIKi OTPUMYIOTh
IMOAK, 3okpeMa gabiraTpaH i puBapokcabaH, HixX Yy THX,
XTO MpuiiMae BapdapuH [61].

00’eagHaHMIT KOMITET AMEPHUKAHCHKOTO KOJIEKY Kap-
niojiorii Ta AMEpUKAaHCBhKOI KapIioJOriyHOI acolialii 3
peKoMeHalliil 100 KIIIHIYHOI TTPaKTUKKU 3aIliporioHyBaB
nmo3u [TOAK y mamienTis i3 XXH ta ¢ibpumsiiero nepem-
cepapb [62] (Tabm. 5).

Jlemo Bimpi3HSIOTBCS Bil HUX peKoMeHpallii €Bpo-
nericbKoro toBapuctBa Kapmaiosorii (ESC) y cmiBmpaii 3
€BpoNenchKOI0 acolliallielo KapaioTopakaibHOI Xipyprii
(EACTS) mono no3 ITOAK y mauienTiB i3 XXH Ta ¢idbpu-
ndiiero nepeacepab [63] (Tab. 6).

E.J. Elenjickal ta criiBaBT. [64] Ha OCHOBI JliTepaTypHUX
JTAaHUX Ta EKCIIEPTHOI TyMKM HAaBOIATH CBOI PEKOMEHa-
uii mist mpusHadyeHHs Ta no3yBaHHs [TOAK y manieHTiB i3
XXH Ta dibpusitiero nepeacepib.

3actocysaHHs MOAK npu TepMiHOAbHIN
craaii XXH ta aiaaisi y xsopux 3 Prl
HupxoBa HemocTaTHICTb i remMomianiz € He3alleKHU-
MU TIPOTHOCTMYHMMU (haKTOpaMu CEPHO3HUX IMOOIUHMX
e(eKTiB, BKIIIOYAIOUH TPOMOOEMOOJTiI0, BEJIUKY KPOBOTEYY,

Ta6nnys 5. PekomeHgoBaHi ACC, AHA, ACCP, HRS (2023) go3un lOAK
y nayieHriB i3 XXH Ta ¢pi6punsuiero nepegcepab

KnipeHc kpeaTuHiHy (Mn/xB)
Mpenapat
> 95 51-95 31-50 15-30 <15
Anikca6aH 5un25mrasidi |54 2,5mr gBidi | 54un 2,5 mr gBidi | 54n 2,5 mr ggidi | 5 4n 2,5 Mr ggidi
Ha [oby Ha [oby Ha Joby Ha Joby Ha Joby
. 150 Mr ggivi Ha 150 mr ggivi Ha 150 mr ggivi Ha 75 mr gBidi Ha
[a6iratpaH no6y 06y no6y 1106y [poTtunokasaHo
60 Mr oavH pas 30 Mr oauH pas 30 mMr oauH pas
Enokca6aH MpoTunokasaHo Ha [06y Ha 06y Ha [06y [MpoTnnokasaHo
20 mMr oauH pas 20 Mr oavH pas 15 Mr oguH pas 15 mMr oguH pas 15 Mr oguH pas
Pusapokcaban Ha foby Ha Joby Ha Joby Ha poby Ha Joby

Ta6bnuys 6. PekomeHpoBaHi ESC Ta EACTS (2024) po3u NOAK y nauieHTis i3 XXH
Ta pibpunsyiero nepencepab

Mpenapat CTaHnaEJ;': noeHa HupkoBi kpuTepii 3HMXXEHHSA A,03M1 3HuXeHa po3a
AnikcabaH 5 mr ggidvi Ha ooby KpeatuHin cuposatky > 133 mmone/n | 2,5 Mr Agivi Ha Jo6y
Ha6iratpaH 150 mr ggidi Ha Joby KnipeHc kpeaTuHiHy 30-50 mn/xB 110 mr ggidi Ha Joby
EpokcabaH 60 Mr oavH pas Ha o6y | KnipeHc kpeaTuHiHy 15-50 mMn/xB 30 mr 1 pas Ha goby
PuBapokcabaH 20 mr 1 pa3 Ha o6y KnipeHc kpeaTuHiHy 15—-49 mn/xs 15 mr 1 pas Ha poby
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TOCTPUL KOPOHAPHUU CUHIPOM i CMEPTh Bifl yCiX IPUUMH Y
mamieHTiB 3 AI1 [65]. [Tpu IboMy HAXOLTBII TUCKYCITHUM
€ nuTaHH4 111010 3actocyBaHHs [IOAK y xBopux 3 KOMOp-
6inHoro PIT npwm 5-ii cranii XXH, 30kpema Ha remoiatisi.

JncKycii BKITIOYatoTh 3 TPy MpoOoJIeM.

IMo-nepiie, yn € ePeKTUBHUMU OpajibHi aHTUKOAry-
JISHTY B 1ii TPYIIi XBOPUX Ta MPU IKUX KPUTEPIsIX BiaOODY.

Ilo-nmpyre, yn matoth niepeBaru [1OAK mepen anTaro-
Hictamu Bitaminy K y mx xBopux.

Ilo-Tperte, sKi 3 mpenapariB i B IKMX 103aX BUOpATH IS
aHTUKOATYJISTHTHOI Teparlii B 11iii TpyIIi.

JoBeneHo, 110 pU3UK KPOBOTEUi 3pOCTa€E MpU Mporpe-
cyBanHi XXH, 3okpema npu ®IT [66]. Tak, pusuK 1epe-
OpaJIbHOTO KPOBOBWIMBY 3pocTae 10 10 pa3iB y nmaliieHTiB,
sKi nepe0yBalOTh Ha Jiaii3i, MOPIiBHSIHO 3 MOYATKOBUMU
cragigsmu XXH [50], a kpoBOTeUi, ITOB’s13aHi 3 3aCTOCYBaH-
HSIM aHTUKOATYJISIHTIB, MOXJIUBO, y 10 pa3iB OiIbII TTOIIN -
peHi, HiX imreMiuHi iHCYbTH [67]. PU3uK KpoBOTeYi 0co-
6mBo BUcokuit 3a HasiBHOCTI ITK® < 30 Mi/xB, aHeMil,
noB’s3aHoi 3 XXH, momiteparii, iHBa3MBHUX IIPOLIEAYP
[50, 68], monepenHbOi KpOBOTEUi, IMOB’I3aHOI 3 AHTUKO-
aryJassHTaMH, 4OJIOBiUOi CTaTi, 3aCTiiiHOI CeplieBOi Hemo-
CTATHOCTI Ta CYIMHHUX 3aXBOPIOBaHb [67].

3a3HayvaroTh, 110 IMpu Mi3Hix cTamisx XXH kractep iH-
KX akToOpiB pU3UKY iHCYJIBTY (TaKUX SIK TilIePTEH3isl, Ky-
PiHHS, TiMepinineMisi, OXXUpPiHHS, 0OCTPYKTUBHE alTHOE YBi
CHi Ta aTepoCKJIepo3) € OUTbII BaXXJIMBUM, HXK BUIAJIKOBA
DI, B o1iHLi pU3MKY illieMiyHOTO iHCYIBTY [52]. ToMy Bu-
CJIOBJTIOETBCS TIPUTTYIIeHH, 110 narienTtu 3 ®IT i komop-
OimHoto TepMmiHanbHOW XXH, 0c06aMBO Ti, SIKi TOTPEOYIOTH
JliaJtizy, € yHiKaJIbHOIO MiArpyrio, Il K01 TUTIOBUI OajlaHC
PU3UKY Ta KOPUCTI MOXE HE CIIPUSITY BAKOPUCTAHHIO Opajib-
HUX aHTUKOATYJISIHTIB ISl PO(IIaKTUKY IHCYJIBTY [68].

Crin TakoxX 3a3HAUYMTHU MOCTiliHE 3POCTaHHS 3aCTOCY-
BaHHs [TOAK y IMX XBOpHUX He 3a TpU3HaYeHHIM [69]. K10
namieHT nepedyBae Ha mianizi abo mae IK® < 15 mi/xB,
peKoMeHaallii MPONOHYIOTh iHAMBITYaJIbHUMN MiAXia, SIKUA
BKJIIOYA€E OOrOBOPEHHS MYJIBTUAMCUMILTIHAPHOI KOMaHAU
Ta 3aJTy4eHHs Mali€eHTa 10 CIUIBHOTO MiAXOMy 10 MPUAHSIT-
TSI PillIeHb TTICJIs1 TOTO, SIK MOT0 MOiH(MOPMYIOTh TTPO BUKO-
pYCTaHHSI JIiKiB He 3a Tpu3HauYeHHsM [50].

Huska aBTOpiB CTaBUThb MiA CYMHIiB HEOOXiAHICTb
OpaJbHUX aHTUKOAryJSIHTiB Y MAalli€HTIB, $IKi IepeOyBa-
I0Th Ha MiATPUMYIOUYOMY [iafisi, 3 didbpunsiieto nepem-
cepnb, ockinbku sk [TOAK, Tak i aHTaronictu Bitaminy K
ITOB’s13aHi 3 BUCOKOIO YAaCTOTOIO BEJIMKUX KpoBOTeY [64].

3a3Havya€eThC, 110 YACTOTA iIIEMIYHOTO iHCYJIBTY € HUXK -
yoro y maiieHTiB i3 M1 Ha reMomiani3i, HiXX y TaIliEHTIB, SIKi
He IepeOyBaroTh Ha [iajli3i, a BUCOKUI pU3NK CMEPTHOCTI
BHACJIiJOK KPOBOTEY MOXKE MepeBakaTh PU3UK iHCYIBTY Y
3HAYHOI YaCTUHU Aialli3HUX nawieHTiB i3 OIT [53].

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

BomHouac cTBepIKy€eThCS, 110 JIIKyBaHHSI OpaIbHUMM
AQHTUKOATYJISIHTAMU He IOB’sI3aHe 3i 3pOCTaHHSIM TOCIiTa-
Jli3alii yepes ileMiyHUi iHCyJIbT a00 CMepTh, ajie Cynpo-
BOIKYETHCSI BUIIIUM PU3UMKOM KpOBOTEYi Ta MO3KOBOTO
KPOBOBUJIUBY [46].

Takox moka3zaHo, mo y nauieHTiB i3 PI1, gki mepe-
OyBaJIM Ha TPUBAJIIOMY ialli3i, OpaJibHi aHTUKOATYJISTHTHA
He 3HIDKYIOTh pU3UKy TpoMOoeMOotii, a BapdapuH, madi-
raTpaH i puBapokcabaH acOIIOITHCS 31 3HAYHO BUIIUM
PM3UKOM KpPOBOTEUi MOPiBHIHO 3 XBOPUMM 0€3 aHTHUKOA-
ryasHTy [70].

OnHak y peTpOCHEeKTUBHOMY MOCIIIKEHHI 32 y4acTio
nauieHTiB 3 XXH 5-1 cranii, 3okpema Ha gianisi, 3 @I 6yso
MOKa3aHo, 110 3aCTOCYBaHHSI OpaJIbHUX aHTUKOATYJISIHTIB
ACOLIIOETHCS 3i BHUKEHHSIM 1-piYHOTO PU3HKY illIeMidyHO-
ro iHCYNBTY Ha 25 % i 3HMKEHHSM pU3UKy cMepTi Ha 23 %.
Lle cBigumTh TIpO Te, 110 BKa3aHa Teparlis € e(heKTUBHOIO
HaBIiTh Y LIMX XBOPUX. 3 iHIIOro OOKY, BOHA MOB’si3aHa 3i
301BLIECHHSIM PU3UKY BeJMKOi KpoBoTteui Ha 40 %, a Bimco-
TOK TMAIli€HTIB, SIKi 3a3HAIOTh CUJILHUX KPOBOTEY MPOTSITOM
1 poKy, mpuOJIM3HO yABIYi BUINI Bifl illIeMiYHOTO iHCYJIBTY
abo cucremHoi eMm0Ooii [73].

EdexTuBHiCTh epopaibHOI aHTUKOATYISIHTHOI Tepartii
MiITBEPIKYE KOTOPTHE MTOCIIKEHHSI, SIKE BKJIIOYAIO XBO-
pux i3 XXH, sxi nepebyBanu Ha gianisi (562 oTrpumyBain
OpaJIbHI AaHTUKOATYJISTHTH, 1686 He OTpUMYyBaH), i ToKa3a-
J10, 1110 Tepallisi OpaJIbHUMM aHTUKOATYJISTHTAMU TOB’si3aHa
31 3HMKEHHSIM PiBHSI CMEPTi Bifl yCiX MPUYMH, illIEMiYHOTO
IHCYJIBTY Ta CepiO3HUX MOOIYHUX CEePLIeBO-CYAMHHUX T10-

Ta6nuys 7. PekomeHgaduii E.J. Elenjickal Ta cniBaBrt. [64] wono go3sysaHHs [TOAK
y nayieHriB i3 XXH Ta ¢hi6punsuiecro nepegcepab

KnipeHc kpeaTuHiHy (Mn/xB)
Mpenapar
50-90 30-50 15-30 <15
Arikcal 5 mr ggidi Ha goby 5 mr ggidi Ha goby 2,5 Mr gBivi Ha poby | 2,5 mr ggidi Ha 0oy
nikca6aH
PekomeHnpoBaHoO PekomeHngoBaHo MponoHyeTbeA O6mexeHi gaHi
150 Mr aBidi Ha o6y ;32;150 MP ABItI Ha
[a6iratpaH [MpoTtunokasaHo [MpoTtunokasaHo
PeKOMEHIOBAHO MoxnuBe 3actocy-
BaHHsA
60 mr 1 pa3 Ha go6y | 30 mr 1 pa3 Ha go6y | 30 mr 1 pas3 Ha foby
EpokcabaH [MpoTtunokasaHo
PekomeHnpoBaHo PekomeHnpoBaHo MponoHyeTbeA
20 mr 1 pazHa go6y | 15wmr 1 pa3Ha goby |15 mr 1 padHa goby |10 mr 1 pas Ha goby
PusapokcabaH - -
PekomeHnpgoBaHoO PekomeHnpgoBaHoO MponoHyeTbea O6MexeHi aaHi
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Niii 6e3 MiIBUILEHHSI PU3UKY TOCHiTai3alii yepe3 CUIbHY
KpPOBOTEUY MPOTSATOM CEPETHBbOTO MEPioay CIOCTePEXKEH-
Hs 2,65 = 2,13 poky. Cria 3a3HaYUTH, 1O B JOCiIKEHHS
Oy BKIOYeHi nauieHTy, Aki manu 6an CHA DS -VASc
> | (4yonoBikM) ab0 > 2 (3KiHKM) 3 MOKA3aHHSIMMU /10 aHTHU-
KoaryJIstHTHOI Tepartii, kpim DIT (TpomGoeMOboJTist B aHaM-
Hesi, orepallis i3 3aMiHu cyrjo6a abo pak) [72].

A.S.De Vriese Ta G. Heine [ 53] BBaxatoTh, 110 HiATPYITY
nianizHux mauieHTiB i3 @I1 MoxHa JiKyBaTH OpalbHUMU
AHTUKOATYJISIHTAMU, ajle MOoYaTOK aHTUKOATYJISIHTHOI Te-
parii Ma€e OyTH OLIbII OOMEXKyBaIbHUM Ta HEPETYIIPHUM.

BinbiricTs aBTOpIB 3a3HavaE, 1110 CIiBBIAHOIIEHHS KO-
PUCTIi Ta PU3UKY OpAIbHUX aHTUKOATY/ISIHTIB y MaliEHTIB
3 DI, axi nepeOyBalOTh HA TPUBAJIOMY Jiali3i, MoTpedye
MOJAJIBIIOI NTEPEBIPKM B PAHIOMI30BaHUX KIIIHIYHUX J1O-
crimkeHHsx [70].

IcHyOTH PO30IXKHOCTI 1110JI0 TOPiBHSUIBHOT €(hEeKTHUB-
Hocti [TOAK Ta Bapdapuny y xBopux 3 ®PI1, ski repedy-
BalOTh Ha XpOHIYHOMY remomianisi. Tak, pe3ynbraT MeTa-
aHaJli3y, 1110 BKJIIOYAB IIiCTh JOCHIIXEHb, TTOKa3aau, 110
PU3UK iIIEMiYHOTO iHCYJIBTY, CUCTEMHOI eMO00JIii, He3Ha-
YHUX KPOBOTEY, BEJIMKMX KPOBOTEU Ta CMEPTHOCTI BifI yCix
MNPUYMH € MOAIOHMUM y Malli€HTIB, sIKi oTpumyBanu [10AK,
MOPiBHSIHO 3 BapdapuHom [69].

Meraanaunis, sskuii BKJitouaB 11 gochimkeHb (06’eqHaHa
BUbipKa 3 44 863 xBopux 3 TepMiHaabHOI0 XXH Ta DIT), He
BUSIBUB CYTTEBOI pidHULi Mixk [TOAK Ta aHTaroHictamu Bi-
Taminy K 1110710 i1l1eMiYHOTO iHCYJIBTY, CUCTEMHOI eMOOJIii
i CMEpPTHOCTI BiJl ycix NMPUYMH, ajie CIOCTepirajocs 3Ha-
YHE 3HMKEHHSI pU3MKY CUJIBHUX KPOBOTEY, MOB’SI3aHUX i3
TTOAK, mopiBusiHO 3 ABK [73].

D.-G. Kim Ta cmiBaBTOpH [72] HE CIIOCTEpiraau iCTOT-
HOI Pi3HMIII B YACTOTI iHCYIBTY MiXX MalliEHTaAMU, SIKi IIpUIi-
Manu BapdapuH, i Tumu, xto npuiiMaB [TOAK. OmgHak y
OCTaHHiX OyB MEHILMI PU3UK TrOCITiTali3allil yepe3 BeJUKy
KpOBOTEUY MOPiBHSIHO 3 TUMM, XTO MpUiiMaB BapdapuH.

F. Welander [57] rakoxk 3a3Havae, 1o jikyBaHHs [IOAK
ACOLIIOETHCS 3 MEHIIMM PU3MKOM KPOBOTEYi MOPIBHSHO 3
BapdaprHoMm y rpyrnax G3—G5D XXH.

E.L.E Ballegaarellen ta cniBaBropu [71], nopiBHIO-
toun BukopuctaHHs [TOAK 3 Tepamieto ABK B 1iii rpymi
XBOPUX, HE BUSIBWIM Pi3HUILI B pU3UKY TPOMOOeMOOJTii yu
KpPOBOTEUi, ajie pU3NK CMEPTi OYB CTATUCTUYHO HMXKYUM
npu Teparii [IOAK.

3a3HavaeThCsd, IO Kpalla Oesneka Ta e(peKTUBHICTb
ITIOAK, na Bimminy Bim ABK, Moxe OyTu pesynabraTrom
Kpallloi IiJIboBOI aHTHKoAarysiii 3a gonoMoroio ITOAK,
MIKIIJIMBUX HELIbOBUX CYIMHHMX €(EeKTiB aHTaroHiCTiB
BiTamiHy K i KOpHMCHUX HELIJIbOBUX CYAMHHUX e(eKTiB
IMOAK [52].

Cnig Takox 3ayBaxkKuTH, 1110 BapdapuH, 0COOJUBO Ha
ni3Hix cragisix XXH ta npu remonianisi, € (hakropom pu-
3UKY KaJbLiu(inakcii, ska € HeOe3MeuHUM JIJIsT XKUTTS 3a-
XBOPIOBAHHSIM, 1110 XapaKTEPU3YEThCS XPOHIUYHOI Kallb-
uudikauieo aprepion i KamnispiB y JAepmi, MiAMIKipHii
KMPOBIii KIIITKOBUHI Ta IIPU3BOAUTS [0 illIEMiYHUX HEKPO-
3iB i 3ymoBII0€ cMepTh 60—80 % xBopux [74, 75]. Amikca-
0aH Moxe OyTu Oe3MeuyHOI0 aJbTepHATUBOIO BaphapuHy
npu Kanbludinakcii [76].

Ha nymky Garatbox AOCHiIHUKIB, JJISI MALEHTIB, sKi
nepebyBaoTh Ha remomianidi, [IOAK amikcabaH i puBa-
pokcabaH € HaOLIbII MPUIATHUMU Ta MalOTh HAWHVKIMN
PU3MK HAaKOMTUUYEHHs Yepe3 papMaKOKiHETHKY Ta HU3bKUIt
HUPKOBUI MeTaboJ1i3M [53, 65, 77—79].

A.S. De Vriese Ta G. Heine [53] pekoMeHIyOTh pUBa-
pokcaban y go3i 10 Mr Ha o0y Ta arrikcabaH y 103i 2,5 Mr 2
pa3u Ha o0y I Malli€HTiB Ha TeMOIiai3i.

OpHak aHasli3 ABOX BEJIMKUX PETPOCIIEKTUBHUX TOCIi-
IKeHb, Yy SIKMX B3suiM ydacThb Maiike 100 000 mamieHTiB 3
HUPKOBOIO HefocTaTHicTio Ta DI, mokasas, 110 arikcabaH
Ma€ HUXKYUU PU3UK BEJIMKUX KPOBOTEY MOPIBHSHO 3 pUBa-
pokcabaHoM, nabiraTpaHoM Ta BapgapuHOM, a CTaHAapT-
Ha 103a arnikcabaHy 5 Mr 2 pa3u Ha 100y MOPiBHSIHO 3 Bap-
(apuHoM i armikcabaHowm 2,5 Mr 2 pa3u Ha 100y IOB’sI3aHa
3i 3HIKEHHSIM TpoMOoeMOoJTii Ta pr3uKy cMepTHOCTI [80].

BusiBneHo Takox, 1110 arikcabaH BUKJIMKA€E 3HAYHO
MEHIIIe KpOBOTeY, HixK puBapokKcabaH, Bapdapun [70, 81,
82] i mabirarpan [70].

Otxe, y MalLli€HTIB, SIKi MmepeOyBalOTh Ha TeMOiaisi
3 @OI1, anikcabaH Moxe OyTH Oe3IEUHILIUM i3 GiIbIIOK
e(eKTUBHICTIO MPOMIIAKTUKY iHCYJIBTY, HiXX iHIIIi OpaJbHi
AHTUKOATYJISTHTU, X04a HeOOXiaHi 1OAaTKOBI NaHi IS ITif-
TBEPIKEHHS BiAIIOBIIHOIO MO3YBaHHS IS 1€l MOyl
[1, 81], a 3acTocyBaHHs HabiraTpaHy i puBapokcabaHy He
PEKOMEHYETbCSI LIMM TIalliEHTAM 4Yepe3 BiJICYTHICThb J10-
CTaTHiX JokasiB [1].

BkazaHuM BUCHOBKAM CyIepeuMTh KiJIbKa JOCHTiKEeHb.
Taxk, T.A. Mavrakanas ta ciiBaBTOpH [83] CTBEpIKYIOTb, 1110
y Malli€HTIB 3 HUPKOBOIO HEJOCTATHICTIO Ta HEKJIATTAHHOIO
DI nikyBaHHS amikcabaHOM HE aCOLIIOETHCS 3 MEHILIOIO
YacTOTOIO HOBUX iHCYJIBTIB, TPAH3UTOPHOI illIEeMiTHOI aTa-
K1 ab0 CUCTEMHOI TpoMO0eMOOJIii, ajle 3yMOBJIIOE OiIbIILY
YacTOTY JIeTaJbHUX a00 BHYTPILIHbOYEPEITHNUX KPOBOTEY, a
H. Reinecke Ta cniBaBTOpHU [84] HE criocTepiraau BiaMiH-
HOCTel y pe3yJibTaTax 0e3nekuy Ta e(heKTUBHOCTI amikcaba-
Hy Ta aHTaroHictiB BitamiHy K y mawientis 3 ®I1, axi ne-
pebyBaloTh Ha reMo/liasi3i 3 TPUBAIUM CITOCTEPEXKEHHSIM.

KutiHilueraM peKOMEeHIY€EThCSl iIHAMBIAYaJIbHO MinOu-
paTu JIiKyBaHHS Ta peTeIbHO 3BaXKyBaTHU PU3MK iHCYJIBTY Ta
KpOBOTEUi, OCOOJIMBO y MAlli€EHTIB i3 KPOBOTEUEIO B aHAM-
Hesi, epin Hixx npuszHavyatu [TOAK nauieHTam Ha miamisi
[78, 81, 84, 85].

Ha nymxy N. Jain Ta R.E Reilly [85], sximo npu Jiky-
BaHHi ABK iHauBinyanbHuii 4ac y TepareBTUUHOMY Jiara-
30Hi MHB cranoButs 50 % i MeHIie abo SIKIIO y MMalli€HTIB
BUMHUKAIOTh YCKJIAIHEHHS, TaKi K Kaabludinakcis, Tpeda
PO3IJISTHYTH MOXKJIMBICTD IIEPEXOy iX Ha arlikcabaH.

KDIGO CKD Work Group mnpomnoHye pO3IJISTHYTH
MOXJIMBICTh 3aCTOCYBaHHS JI03U amikcabaHy 2,5 MT nepo-
panbHO ABivi Ha 700y mpu XXH G5 ta G5D miist 3HUKEeHHS
PU3MKY KPOBOTEUi 0 OTPUMAaHHS KIiHIYHUX TaHUX 3 0e3-
neku [51].

3actocyBaHHs NOAK 'y xBopux
i3 3QXBOPIOBAHHSMU HUPOK
TA BEHO3HUMM TPOMOO3aMU

Beno3na tpom6oemOo0tisI, sIKa BKIIOYA€E SIK TPOMOO3
IMIMOOKMX BEeH, TaK i eM0O0Iilo JIeTeHeBO1 apTepii, € TPeTiM
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3a TMOLIMPEHHSIM (haKTOPOM CMEPTi Bil cepleBO-CyIUH-
Hux 3axBopioBaHb. [lamientu 3 XXH MaioTs Buluii pu-
3uK po3BUTKY BTE, HiX nauieHTH 3 HOpMaJIbHOIO (PyHK-
miero HUpoK [86]. Lleit pu3uK 3pocTae 3 MPOrpecyBaHHSIM
craniiit XXH: pusuk BTE y xBopux Ha XXH cranii 2, cta-
nii 3 Ta craniii 4 1 5 Bummii B 1,15; 2,28; 3,68 pasa Biamno-
BinHO [87].

Bcranosneno, 1mo 3HMKeHHS (GYHKIII HUPOK € KO-
POTKOCTPOKOBUM i JOBrOCTPOKOBUM He3aJeXHUM dak-
TOPOM, MOB’SI3aHUM i3 IMiABUIIEHHSIM PiBHS CMEPTHOCTI,
yactotu peunany BTE Ta 3nHauHoi kpoBoTedi [86]. XBo-
pi 3 TEJIA Ta TepMminanbHo10 cTagiero XXH nmomupaliots B
4,2 paza yacrTilie, HiX Iali€eHTH 3 HOPMaJIbHOK (DYHKILi-
€10 HUPOK [88].

Ha ocHoBi posthoc-aHai3y OCHOBHUX paHIOMi30Ba-
Hux gociimkens i3 3actocyBaHHaM [TOAK E.J. Elenjickal
Ta cmiBaBT. [64] Hamanyu peKoMeHaLil 100 JIiIKYBaHHS
XBOPUX 3 BEHO3HOI TpoMboemboJtiero Ta XXH (Tao. 8).

3actocyBaHHs MOAK

y NAuieHTiB i3 XBOPOO6AMM HUPOK

TA OHKOAOTYHMMMU 30 XBOPIOBOAHHSMM,
YCKAQAHEHUMU TPOM6BO3aMU

JlixyBaHHSI BEHO3HOI TpOMOO0OeMOOJIii B OHKOJOTTUHUX
MAali€HTIB € CKJIAIHUM Yepe3 BUCOKUI PU3UK PELIMIMBY Ta
kpoBotedi [89], a XXH BusiBnstethest y 50—60 % XBopuX Ha
pak [90]. BB XXH Ha edexkTuBHicTb i npodinb be3ne-
ku [TOAK maso mociimkenuii [89]. 3a3HavyeHo, 1110 XBOPi 3
HUPKOBOIO MATOJIOTIEI0 MAIOTh OiTBIITY YACTOTY BEJTMKUX Ta
3HAYMMUX HEBEJIMKMX KPOBOTEY TPH 3aCTOCYBAHHI aHTH-
KOAaryJIsTHTIB MOPIiBHSHO 3 TallieHTaMU 0e3 3aXBOPIOBaHHS
HUpoK [91].

IIpu panmomizoBaHOMY IOCIIIKEHHI, IIO BKJIIOYAJIO
1142 xBopi 3 KaHIIep-acoLililOBAaHMMU JIET€HEBOIO TPOM-
00eMO00J1i€r0 Ta TPOMOO30M TJIMOOKMX BEH i KOMOPOiTHOIO

XXH 3 kiyboukoBoi (insrpauieto > 30 mi/xB, Oyi10 BU-
SIBJICHO, 1110 arikcabaH (103a 10 Mr 1Bidi Ha IEHb MPOTSITOM
nepiux 7 [HiB, MOTiM 5 MT IBiui Ha IeHb) 3MEHIITYBaB yac-
TOTY PelMIMBIB BEHO3HUX TPOMOO3iB, HE BILUIMBAIOYM Ha
YacTOTy CEpMO3HUX KPOBOTEY, ajie HE3HAYHO 301bIIYI0YN
KJIiHIYHO 3HAYyIIi HeBeJIMKi KpoBoTedi [89].

Icrmancbke TOBapucTBO MenuuHOi oHkosorii (SEOM)
Ta MixHapomHa iHiliaTuBa 3 TPOMOO03y Ta paKy peKOMeH-
IYIOTh IS TIPO(PiIaKTUKK Ta JIiIKyBaHHS BEHO3HUX TPOM-
003iB i eM0Ooiii y oHkoxBopux Ha XXH 3 kiry0oukoBOIO
(dinprpauieo > 30 MJI/XB BUKOPUCTOBYBATU IOBHI HO3U
ITOAK, a mpu HMXXYOMY ii piBHI — HehpaKIlioHOBaHUI
remaput [90, 92].

TpueaAicTb npunuHeHHs MOAK

nepea NAGHOBMMU NnpoueAypamMu
TpuBanictb mpunuHeHHs [TOAK mnepen miaHoBU-

MU TpolenypamMu MNOoTpedye BpaxyBaHHSI PU3UKY KpO-

BOTeui, mpusHaueHoro mpemnapaty i piBus IIK® [51]

(Tabm. 9).

BUCHOBKMU

XXH cynpoBOmMKYETbCS TIABUIIEHUM PU3UKOM SIK
TPOMOOTUYHUX, TaK i TeMOpariYyHUX YCKJIaJaHEeHb, YacToTa
SIKMX 3pOCTa€ IpM MporpecyBaHHi 3axBoproBaHHs. Ilim-
BUIIEHUI PU3UK TPOMOO3Y CTOCYETHCS SIK apTepialbHUX
TpoMO0eMOOJTIYHUX TMOii, TaK i BEHO3HO1 TPOMOOEMOOTii.
[TOAK Bce yacTiilie BUKOPUCTOBYIOTBCSI TIPU Pi3HUX 3aXBO-
PIOBaHHSIX HUPOK, HE3BaXKarOUM Ha OOMEXEHIiCTh JaHUX
KOHTPOJIbOBAHUX JOCHiIKeHb. [IpoBeneHi mociimkeHHs
MOKa3ylTh TOCUTH CYIEpewnBi, ajie yacTo OOHAaIiiIMBI
IaHi MOoI0 iX e(eKTUBHOCTI. 3 SIBISIOTHCSI OOIPYHTOBaHI
peKoMeH a1l 1010 MPodiIaKTUYHUX i TIKYBaJIbHUX IIPH-
3HA4YeHb LMX IIperapariB Ipy HU3LI 3aXBOPIOBaHb HUPOK
Ta KOMOPOiIHii MaToJIorii, 1110 ix 00TsKy€e. OueBUAHO, IO~

Ta6nuys 8. PekomeHpaduii E.J. Elenjickal Ta cniBaBrt. [64] wjogo go3yBaHHs [TOAK
y nayieHriB i3 XXH Ta BeHOo3HO Tpomb60oemboriicto

KnipeHc kKpeaTuHiHy (Mn/xB)
Mpenapat
50-90 30-50 15-30 <15
10 mr gBidi Ha go6y 7 | 10 mr gBidi Ha Jo6y 7 | HM3bKOMONeKynapHi rena-
) ni6, notim 5 Mr gBidi ni6, notim 5 mMr gBidvi pWHK 7 pi6, noTim 2,5 Mr
PekomeHgoBaHo PekomeHngoBaHoO O6MeXxeHi paHi
HusbkomonekynapHi | HuabkomonekynspHi
renapunHn 5 gi6, NoTiM | renapuHun 5 fi6, NoTim
[a6iratpaH 150 mr pgsivi Ha fo6y | 150 Mr figivi Ha 106Y | MpoTunokasaHo MpoTunokKasaHo
MoxnuBe 3acTtocy-
PekomeHgoBaHo BaHHS
HusbkomonekynspHi | HusbkomonekynspHi | HuabkomonekynsapHi rena-
renapuHu 5 gi6, NoTiM | renapuHun 5 fi6, notiMm | pyHu 5 ai6, notim 30 mr 1
Enokcat6aH 60 mr 1 pa3 Ha go6y | 30 mr 1 pas Ha o6y | pas Ha goby MpoTunokasaHo
PekomeHnpoBaHO PekomeHpoBaHo MponoHyeTbeA
15 ™Mr ggidi Ha po6y 3 | 15 Mr aBivi Ha goby 3
TUXHIi, noTim 20 mr 1 TUXHI, noTim 20 mr 1
PuBapokcabaH | pas Ha poby pa3 Ha 4o6y MpoTtunokasaHo MpoTtunokasaHo
PekomeHpgoBaHo PekomeHngoBaHoO
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Ta6nuys 9. Tpusanicte npunuHeHHs NOAK nepen nnaHosumu npoveaypamu (KDIGO, 2024)

Ha6iratpaH

| Anikca6aH, egqokcabaH, puBapokcabaH

3a BiACYTHOCTI 3HAYHOrO PU3NKY KPOBOTEYI i/a60 MOXIIMBOCTI aieKBATHOIO MICLIEBOrO re-
MOCTa3y: MPOBOAUTM Ha MiHIMaIbHOMY PiBHi (TO6TO 4epes > 12 abo 24 rof nicns 0OCTaHHbLOro

npunomy)
Huabknin pnank Bucoknin pnsnk Hu3bKnin pnank Bucoknin pusnk
CrCl > 80 mn/xB > 24 rop, >48 ropg >24 rop >48 ropg
CrCl 50-80 mn/xB > 36 ropg, >72ropf > 24 rop, > 48 rop,
CrCl 30-50 mn/xB > 48 rop, > 96 ropg, > 24 rop, > 48 rop,
CrCl 15-30 mn/xB HeMzi;;(gg:(Mme HeM:iac;(gg‘:(Mme > 36 rog >48rof

CrCl < 15 mn/xB

OdiuiiHnx BKa3iBOK [0 3aCTOCyBaHHA HeMae. Hemae noTpebu B NOEAHAHHI 3 HU3bKOMOJSIEKY-
NAPHUM renapuHoM/HedppakLioHOBaHM renapvHoMm

Jablli BCeOiUHI paHAOMi30BaHi MOCTIIKEHHST OOILSIOTH
poskputu MoxsnBocTi [TOAK 1ono nokpaiieHHs edek-
TUBHOCTI Ta O€3MeKW aHTUKOATYJISIHTHOI Tepartii rnpu 3a-
XBOPIOBaHHSIX HUPOK.

KonduikT inTepeciB. ABropu 3asBIsIIOTH PO BiACYT-
HiCTh KOHQJIIKTY iHTepeciB Ta BjacHOiI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.

Buecok aBtopiB. [Tarienko I.A. — KoHLeNTyai3alis,
30ip Ta 00poOKa MaTepialy, aHalli3 OTPUMaHUX JaHUX, Ha-
nucaHHs Tekcry; Kaprienko O.B. — 306ip Ta 06po6ka mMare-
piay, aHaJli3 OTpUMaHUX TaHUX, HATIMCAHHSI TEKCTY.
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Outcome of patients with repeat peritonitis
in peritoneal dialysis: 3 case reports

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 affer the completion of tfreatment for a prior episode, offen 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.colp) and Serratiac marcescens (SM) also
pose significant risks, especially with recurrence and poor prognosis. We report three cases of repeat
peritonitis 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 freatment, her
peritonitis recurred, leading to catheter removal. The second case feafured a 17-year-old female with
repeat SM infection, where treatment 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 transition 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 SM and E.coli, as they are associated with a higher risk of

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

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 (E.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? (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
E.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].

FE.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,
E.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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KaiHiyHe cnocTtepexeHHs / Clinical Observation
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Pe3yAbTATU AIKYBAHHS NALEHTIB i3 NOBTOPHUM MEPUTOHITOM NPU NEPUTOHEAABHOMY AiCAI3i:
3BIiT NPO 3 BUNOAKMN

Pesiome. IleputoHit € ofHiM i3 HaOLIBII MOIMPEHNX Ta Cep-
O3HMX yCKJIaAHEHb NiepuToHeanbHoro aianizy (I11), 1o 3HauHO
BIUIMBAE Ha BIDKUBAHHS TIEPUTOHEATbHOI MEMOpaHU Ta, BiIMOBI/I-
HO, 3araJIbHUi ycIix aianizy. [IoBTOpHUI MEpUTOHIT, BUBHAYEHU I
SIK BUHMKHEHHS {HIIOTO €Mi304y MEPUTOHITY yepe3 Oibllie Hix
YOTUPHU TVKHI TICJIS 3aBEPIICHHS JIIKyBaHHSI TIOTIEPETHBOTO EITi-
301y, YaCcTO MOTpedy€e BUOAJIeHHs KaTeTepa. HaiiGinbin mommpe-
HUMU NAaTOT€HAaMM € ILKipHi OakTepii, IK-0T Staphylococcus aureus
Ta KoaryJja3oHeraTuBHi cTaiiokoku, xoua iHii 6akTepii, Harpu-
knan Escherichia coli (E.coli) Ta Serratia marcescens (SM), Takox
CTaHOBJISTh 3HAYHY 3arp03y, 0COOIUBO P PEIIUINBAX i TOTAHOMY
nporHosi. [ToBizomJIeHO PO TpU BUIAAKU MTOBTOPHOTO MEPUTO-
HITY, CHPUYMHEHOI0 Pi3HUMM ITaTOreHaMu, 110 B KiHIIEBOMY TIil-
CyMKYy Tpu3Beso 1o BunaneHHs [1/]-karetepa. [lepmmit Bumamok
cTaBcsl B 45-pivyHOI XKiHKM 3 MMOBTOPHMMU iH(peKkuiamu E.coli Ta
SM, y sxiii, He3BaXal0uM Ha aHTUOIOTMKOTEpAIlilo, MEPUTOHIT

peUraNBYBaB, IO MPU3BEJIO 10 BUIAJIECHHS Karerepa. [lpyrumii
BUIAIOK CTOCYBaBCs 17-pidyHOI MAIliEHTKM 3 TTOBTOPHOIO iH(EeK-
uieto SM; niKyBaHHS BKJTIOUAJIO BUAATICHHS KaTeTepa Ta yCIilIHy
iioro 3aMiHy. OCTaHHill BUMAI0K OIMUCYE 74-piuHOroO YOJIOBiKa 3
YUCJICHHUMM eITi30[aMU TIEPUTOHITY, CIPUYMHEHUMU Pi3HUMM
BUIamu Staphylococcus, 1110 IPU3BEIIO M0 TSKKUX YCKITaTHEHb, 30-
KpeMa KaHAUI03HOI cymnepiHdeKllii, i moTpe0yBasio siK BUZAICHHS
KaTeTepa, Tak i mepexoay Ha remomiaiis. Lli Bunaaxu miakpeciio-
FOTh TPYIHOLII B JIiKyBaHHI TOBTOPHOTO MEPUTOHITY i1 BaXJINBICTh
CBOEYACHOTO BUAAJICHHS KaTeTepa IS 3armo0iraHHs TOTaIbIITuM
YCKJIAAHEHHSIM 1 TOJIMIIEHHST pe3y/abTaTiB Ijsl maiieHTiB. Kpim
TOrO, BOHM aKLEHTYIOTb HEOOXiIHICTh KOMILIEKCHOTO MOHITO-
PUIHTY Ta HaJIeXHOI aHTMOAKTEPiaabHOI Tepaltii [U1s1 3aro0iraHHsI
peruarBaM IMEePUTOHITY B MAIEHTIB, sIKi Tpoxonsats [1]1.
Ki11090Bi c/10Ba: nosTopHMil IEPUTOHIT; TEPUTOHEANbHUIA lia-
J1i3; BUIaJIeHHs KaTeTepa; reMoiai3
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