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BeAbMULLAHOBHI KOAeru!

Llen Bunyck HaLIoro xxypHarny — toBifienHnn: Bxe 50
HOMepIB MU pa3oM i3 Bamu. Hactas 4ac... i Ansa uboro
0CO6GIMBOrO BUMYCKY A NiAroTyBaB Taky npuTyy.

MpuTya Npo 4yac i CMUpPEeHHs

Y pnanekomy cesni xuB MyLpuvi ctapelb, IKOro 4acto
3anutyBasnn fpo CeKpeT VMoro AOBrosiTTs i My4pocCTi.
Ha Bci 3anutaHHs BIH HE3MIHHO BigrnosigaB: «Yac —
HavikpaLymi BYNTESTb».

OpHoro AHA [o cTapysi NPUKALLIOB MOJIOAMV X/10MeLb
i cnutaB: «LLjo MeHi pobuTH, LLJob 6Y TN TAKUM MYLPUM,
K Tn?» Ctapeub NogMBUBCS HA HbOro i BigrnosiB: «Ha-
BYMCA LiHyBaTu 4ac i 6yab CMUPEeHHUM repes Hum. Hac
BigKpviBae CBOI ypOKU TUM, XTO BMI€ Crlyxatu 1a He rno-
crniituae. CMUpeHHe cepLe obxoauTb MNacTku | 3Haxo-
ANTb MyAPICTb Y KOXHIV MUTI».

CnoraH Halloro loBifieMHoro Homepa: «4ac i cmu-
PEHHS1 — KJTH04i 1O CrIpaBXHbOi MyLpPOCTI».

3 noBaroto, BallU rosioBHUNA pefaKkTop,
npoep. [. IsaHos m

[=] =

Tom 13, N2 4, 2024 www.mif-ua.com, http://kidneys.zaslavsky.com.ua 5




HacTtaHoBM

HIPKU §

KIDNEYS

Guidelines

Goce Spasovski
Department of Nephrology, University of Skopje, Sts. Cyril and Methodlus, Skopje, N. Macedonia

FinoHaTpieMiga — CTAHAQPT AiKyBOHHS 2024

Pestome. linoHatpiemist € HQAMOLLMPEHILLIMM @AEKTDOAITHM PO3AQAOM Y AIKQPHSIHUX MALIEHTIB, LLIO CYMpO-
BOAXKYETbCSI MIABULLIEHOK 30XBOPIOBAHICTIO, CMEPTHICTIO, NepebyBAHHSIM Y AIKQPHI TQ GiHAHCOBUM TSIrQpeM.
LBuakicTs KopeKuii 3% po34ymMHOM HATPIO xropuay Y Bumsiai 100-150 MA BHYTPILLHBOBEHHOrO 60AOCY Q60
6esrepepBHOI iHPY3ii 3QNEXXNTL Bia TSPKKOCTI TQ CTIMKOCTI CUMIITOMIB | BUMQrae 4acTtoro GioXiMiYHOro MOHiI-
TOPUHrY. LLIBUAKE rnepiopAnYHe BBEAEHHS rNepTOHIYHOMO PO3YMHY € KPR QLM AAST AIKYBAHHS CUMITOMAQTUYHOT
rinoHatpiemii. Moy 6e3CUMITOMHIVI AErkivl rinoHATPIEMI NepeBara BIAAQETLCST AOCTATHLOMY CMOXXMBAHHIO
PO3YMHEHOI PEHOBUWHM 3 MOYATKOBUM OOMEXKEHHSIM PianHM (OP) 500 MA/AOBY, CKOPUrOBAHM BIAMOBIAHO AO
piBHs1 HaTPIKO (SNQ) y crpoBATL KPOBI. Mavike NOAOBUHQA MALIEHTIB i3 CUHAPOMOM HEQAEKBATHOIO QHTUAIY-
petnyHoro ropmoHy (SIADH) He pearytoTs HQ FR sik Tepanito nepLuoi AiHil. Ha CboOroaHi ce4oBuMHQ i TOABANTAH
BBQXKQKOTLCSI HAME EKTUBHILLMMU MPernapaTamMim ApPYroi AiHil rowv SIADH. [poTe A0Ka3u AAST BKQSIBOK LLLOAO
BMOOPY Tepanii ApPYroi AiHii rinoToHIYHOI rinoHaTpIiEMIT BIACYTHI. [TepOpPAAbLHO CEYOBUMHA BBOYKQETLCST AYXKE
epeKTBHUM | 6e3rneyHIM 3aCOOO0M AiKYBAHHSI. Aerky Ta 6e3CUMITOMHY TMOHQATRIEMIO AiKYIOTb AOCTATHIM
CMOXXMBAHHSIM PO3YUNHEHMX PEYOBUH (COAI TA BIAKQ) TQ MOYATKOBUM FR 3 KOpUryBAHHSIM HQ OCHOBI piBHS1 SNQ.
CrieuymdiyHe AiKyBAHHS BANTAHAMM MOXKE PO3MSIAQTUCS Y MALIEHTIB 3 €yBOAEMIED QOO rinepBOAEMIEIO 3 BU-
COKOK AKTUBHICTIO AAT. LLI06 3a6e3rneydntt ONTUMQAAbHUV PEIYABTAT AAST MALIEHTA, PETEABHUN MOHITOPUHI |
[OTOBHICTb AO BBEAEHHSI [IMOTOHIYHOI PiAVHY Q60 AECMOMPECUHY MOXXHQ BBAXKATU BURILLAABHUMU Y MpoLecCi
MPMAHSITTST PILLIEHHST LLLOAO KOHKDETHOIO AiKYBAHHST T MOXKAMBUX HACAIAKIB HOAMIPHOI KOpeKLii. BiarnoBiaHO
AO HQCTQHOB MOCTYNOBQA KOPEKLST TQ KAIHIYHO OLHKQ € KPQLLUMMM, HXK LUBUAKQ HOPMAAIZALsS1 SNa A0 AQ60-

PATOPHUX PEPEPEHCHMX AIQrNA30HIB.

KAIOYOBiI CAOBQ: AlypeTviku; 0OBMEKEHHS PIAMHW; MMOHATOIEMIS]; CEHOBUHA,; BANTAHM

bAok 1. KopoTtko

— JlikyBaHH# TinmoHaTpieMii 6a3yeThCsl Ha €TiONOTIYHO-
MYy JliarHO3i TinoHaTpieMii, i BiMOBIAHY OLIIHKY HEOOXiTHO
MOBTOPIOBATU Ha KOXXHOMY €Tarli 00CTeXXeHHs MallieHTa 3
BU3HAYEHHSIM (haKTUUHOTO piBHs HaTpito (Na), TSKKOCTI
rinoHarpieMii, kiacugikauielo 00’eMy, BUMipIOBaHHSIM
TOHyCy. BaxximBe it BUsiBIeHHsI (pakTopiB, 1110 CIIPUSIOTH
BUHUKHEHHIO i 00TSIKYIOTh ITepedir XBOpoou.

— Tsxka abo TMboOKa rinoHaTpieMist ToTpedye Herai-
HOTO JTiKyBaHHSI 3% TiNepTOHIYHUM PO3YWHOM Y BUTJISII
0OorocHOI Tepartii abo TpuBaioi iHdy3ii. TpuBaicTs i 00csar
JIIKyBaHHSI 3aJIeXKaTh Bifl IMMiABUIIEHHS 0aXKaHOTO PiBHS Ha-
Tpilo B CMpOBaTLi KpoBi (SNa) i moyerimeHHs: CUMIITOMIB.

— XpoHiuHa rinoHaTpieMis 3a3BUYali Ma€ MEHIII TSKKi
CUMITOMM, KJacupikoBaHi SIK JierKi abo MOMipHi Bilro-
BimHO 10 piBHS Na, a JTikyBaHHsI 0a3y€eThcsl Ha 00’ eMi pigu-
Hu. [1pu rinoBosieMiuHiii rimoHaTpiemii 06’eM KOMIEHCY-
IOTb 200 BHYTPIIIHbOBEHHNM BBEIEHHSIM (i3ioIOoTidHOro
po34nHYy, a00 TepopabHUM mpuiiomMmoM Na i Bonu.

— TinepBonemiyHa rirmoHaTpieMisi, CripUuYMHEHa Je-
KOMITIEHCOBaHUM 3aXBOPIOBAHHSIM ceplilsl abo TMedviHKu Ta
HEePPOTUIYHUM CHUHAIPOMOM, 30i/IbIIYE ITO3aKIITUHHUUA,
ajle 3MEHIIYE BHYTPIIIHbOCYAMHHUU 00’€M, IO CTUMY-
JIIOE HEBIAIOBIIHY CEKpPELi0 aHTUAIYPETUIHOTO TOPMOHY
(AAT). OTxe, oomexenHs pinuHu (OP) € nepioro niHiero

JIIKyBaHHS, 32 BUHSITKOM MAalli€HTIB i3 IPOTrPeCcyrounMu 3a-
XBOPIOBAaHHSIMM IeUiHKU abo ceplis. JIpyruM BapiaHTOM €
3aCTOCYBaHHS METJIbOBUX MiypeTuKiB. TyT aHTaroHicT pe-
LenTopiB V2 ToJBaNTaH € BU3HAHUM IpernapaToM BUOODY,
Maiike 0e3 pU3UKy HaIMipHOI KOPEKILii, SKII0 He 3aCTO-
COBYBAaTU KOO OJHOYACHO 3 TETJIBOBUMU JiypeTUKaMU.
3acrocyBaHHS aab0yMiHy OyJi0 BUTIpaBIaHUM Y TAIliEHTIB
i3 MporpecyrunMH 3aXBOpIOBaHHSIMU TieuiHkW. Hapernri,
TMAaIiEHTIB i3 CEpIEBOI0 HEMIOCTATHICTIO Ta TilepBOJeMid-
HOIO TilOHATPIiEMIEI0 MOXKHA YCIIIIHO JIKyBaTU IIepO-
paJbHUM MIpUiioMoM ce4oBUHM. OCTaHHIM 3aCO00M JIiKy-
BaHHS € iHTIOITOPM HATPIl-TIIOKO3HOTO KOTpaHCHopTepa
2 (SGLT2).

— HaiinommupeHinown NOpUYMHOI €yBOJEMIiYHOI Ti-
MOHATPIEMIi JIETKOro Ta MOMIpHOIO CTYMNEHSI € CUMHIPOM
HealeKBaTHOro aHTuaiypetuuHoro ropmoHy (SIADH).
JlikyBaHHSI cioyaTKy Ma€ OyTU MPUYMHHO-HACTiIKOBUM,
OCKIJIbKM BOHO BiJIPi3HSIETHCS Y BUTAKY JiaTHOCTOBAHOTO
SIADH. BianoBigHo 10 €BpOIEChKUX i aMepUKaHChKUX
pexkomeHpatiii, OP € BapiaHTOM JliKyBaHHSI TepIioi JiHii,
Xoua 10oro e(eKTUBHICTh HEBMCOKA. YTiM, Iopaga <«IIUii-
Te, KOJIX BimuyBa€eTe crpary abo icTe» Moxke OyTH KOopuc-
Hoto. Ilepen mouarkom OP ciig BpaxoByBaTu 30epexXeHy
(YHKIIi10 HUPOK 3i 3MaTHICTIO BUBOAUTHU BiJIbHY Boxy. [let-
JIbOBI IiypeTUKU € JIIKyBaHHSIM JAPYTOI JIiHii, X04ya J0Ka3iB
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HactaHoBu / Guidelines

Opakye. BanTaHu BBaXKaroTbCs JOKA30BUMU IpernapaTaMu
BuOopy. Ilo x 10 1060aBKM CEYOBUHU, TO HEMAE TOKA3iB il
edexruBHocTi Ta 6e3nexku. IHridiTopu SGLT2 MoxHa po3-
[Is1IaTH 1K e(heKTUBHE JIIKYBaHHSI MOPiBHSIHO 3 MJ1a1eoo.

Bcryn

lnonatpiemiss BUHUKA€E BHACTIIOK IMEPBUHHOTO IMC-
0ajlaHCy CITOXKMBAaHHS Ta BTpaTU BOAU 0e3 eJIeKTPOJIITiB,
piaire — yepes 3MiHM BMICTY cOJIi B opraHi3mi. Lle Haituac-
Tillla eJICKTPOJIiTHA aHOMAJIisl, sSIKa BU3HAYAETHCS SIK KOH-
LIeHTpalliss cupoBaTKoBoro Hatpito (sNa) < 135 mMmonb/a
[1]. Jucopornopliist MixX 3arajJbHOIO KiJbKiCTIO BOJAU B Op-
radizmi Ta BMictom Na < 120 MMOJIb/JI BBAXKAETHCS TSIK-
KOI0 TinmoHaTpiemieto [2].

Eniaemionoris

HaiiBuma mommpeHicTh MOXe OyTH BUSIBIIEHA cepej
rocritajai3oBaHMX MALi€HTIB y BiUIIJIEHHSIX iHTEHCUBHOI
Tepartii moxuaoro Biky (20—35 %), i3 MiABUIIEHUM PU3H-
KOM CMEPTHOCTI Yepe3 YMCJIeHHI CYyMyTHi 3aXBOPIOBAHHS
Ta qmiku [3]. [imoHarpiemist Takox Oysa 3apeecTpoBaHa y
50 % mamieHTiB i3 cybapaxHOiZaIbHUM KPOBOBWJIMBOM Y
Helpoxipypriunux BimginieHHsX [4] ta 20 % mnauieHTiB i3
cepueBolo HemoctatHicTio [5]. KpiM Toro, HeBiamoBigHa
npakTUKa TMpU3HAYeHHS U oOMekeHi 3HaHHsSI 0araThbox
JIiKapiB 1€MOHCTPYIOTh HEOOXiTHICTh BTPYYaHHS ST Mi-
Himizawii pu3uKiB rocmitaabHOI TimoHarpieMii [6]. IcHye
MaJjio TOCTYITHUX JAaHUX IIIOJI0 TiIMOHATPiEMIl Ta pEKOMEH-
Jaliit i3 KJIiHIYHOI TpaKTUKU, SIKi O MiATpUMYBaJIM Bil-
MOBiIHI PillleHHS IIOAO JiarHOCTMKU Ta JIIKYBaHHS IJIs
cTaHmapTU3allii formisiay 3a namieHramu | 7]. Takox HasiBHI
KepiBHi TOKYMEHTH BiIpi3HSIIOTHCS METOIOJOTIIHOIO TOU-
HICTIO, a peKOMeHallii He 3aBXIU € IMOoCHimoBHUMU |[8].
o Toro X, MeBHO, HAsIBHI Ha JaHWII MOMEHT €BpOIIeii-
cbKi [9] it amepukaHcbKi pekomeHaallii [10] HerocTaTHRO
BPaxoBYIOTh 1IIICHI Ta iHAUBIAYyaJbHI aCIeKTU KOXHOTO
nali€eHTa, 3 peryJsspHUM CIOCTEPEKeHHSIM i BapiallissMu y
BuUMipioBaHHi sNa, a He OKpeMuX 3HaueHb Na B CUpOBaTIIi
abo ceui [11].

Y 1iif cTaTTi pO3MIsAAAI0THCS MMOTOYHI CTAHAAPTH JiKY-
BaHHSI TilMOHATPiEMii, TOJJOBHUM UMHOM 30CEpeKeHi Ha
JIIKyBaHHI TiMOTOHIYHOI ab0 CIpaBXHBOI TiMOHATPIEMIT,
a TaKOX HOBi pO3p0O0OKM, 3aCHOBaHI Ha narodizioorii ye-
pe3 HasiBHi BKa3iBKM 11010 1iarHOCTUKU, ONITUMi30BaHOTO
JIIKyBaHHS Ta MpO(iIaKTUKN YCKIagHeHb HaaAMipHOI KO-
pexiii.

CTQHAQPTU AiIKYBOHHS

l'inoHaTpieMisi — ckiIanHUI CTaH, MOB’I3aHUI i3 Pi3-
HOMaHITHUMU CUMIITOMaMU Ta BUKJIMKAHWN Pi3HUMU €Ti-
OJIOTIYHUMM (DaKTOpaMH, 110 BMMAra€ MyJbTHIMCLIMILTI-
HapHOTO JAiarHOCTUYHOTO Tiaxoay. OIHaK nmepe mo4aTkom
JIIKYBaHHS CJIil BABHAYUTHU KiJbKa ITapaMeTpiB.

Buau rinoHarpiemii

T'imonaTpieMist, o po3BUBAETLCS MPOTIroM < 48 ro-
IIMH, HA3WBAETbCS TOCTPOIO, 3a3BUYAll BUSBISETHCS Y
micasionepauiiiHuX Ialli€EHTIB i3 HaAMipHUM BBEICHHSIM
pinuHM 200 caMOiHIYKOBAaHOIO BOAHOIO iHTOKCHUKALII€IO Ta

TSDKKMMU CUMITTOMaMU. SIKIO TpUBaJICTh riloHaTpieMil
HeBioMa abo CTaHOBUTH > 48 Tof, il HA3UBAIOTh XPOHiU-
HOI0, BOHA 3a3BUYail nmepedirac 663cMMNTOMHO a0o 3 JIeT-
KMMU CUMIITOMaMMU.

CryniHb  TiloHaTpiemii  MoXe  OyTM  TSIKKUM
(sNa < 120 mmodb/), nomipaum (sNa 120—129 mmosnb/i)
abo nerkum (sNa 130—134 mmouib/i).

TSKKICTh CUMIITOMIB MOXKe OyTH BEJMKOIO (CYIOMM,
KOMa, 3yIIMHKA AVWXaHHS), Bi JIETKOI 1O ITOMipHOI — He-
cneundivHoi (roJoBHMIA Oiab, MIISIBICTh, BTOMA, 3aIlaMo-
pOYEHHS, HyIOTa, OJIOBaHHsS, CILIyTaHICTh CBiIOMOCTI,
3a0yIbKyBaTICTh, MOPYIIEHHS XOA1, M’SI30Bi CyaoMu) abo
0e3CUMIITOMHOI.

Tocmitanizaliist yacTo HeoOXimHa Mali€eHTaM i3 TOCTPOIO,
TSIKKOIO Ta CUMIITOMAaTUYHOIO TiITOHATPiEMI€ETO, SIKi MAIOTh
PM3UK PO3BUTKY YCKJIAAHEHb Bill TiMOHATPiEMII, 11O HE JIi-
KyBaJiacsl abo mimgaBajacst arpeCUBHOMY JIiKyBaHHIO (HaI-
JINIIKOBIi# Kopekiiii). Lle mo3Bosisie 4acTo KOHTPOJIOBATH
11 OLIiHIOBaTH KOHIIEHTpalito sNa, BUIJICHHS cedi Ta He-
BPOJIOTIUHUIA CTaH.

ToniuHicTh IpU TimoOHATpieMii iHOmI HeoOXimHa IS
OLIIHKYM BiJILHOTO PYyXy BOAM Ta BU3HAYEHHS TillIOTOHIY-
HOi (3HMKEHA KOHIIEHTpallisl PO3YMHEHOI PEeYOBUHU
< 275 mOcm/Kr), i30TOHIUHOT (275—290 MOcM/KT) abo
rineproHiuyHoi rinmoHatpiemii (> 290 MOcwm/kr) 3 mo-
MWIKOBO HM3bKMM sNa [12, 13]. Taky mnceBumorinoHa-
TPiEMiI0O MOXHa BUSBUTH 3a HAsSBHOCTI TileprIiKeMil
Ta/abo rinepTpurIinepruaeMii, siKi MmiIBUIILYIOTb TOHYC CU-
pOBATKM KPOBi Ta BUBOIATHL BOAY 3 KJIiTUH. BimgmosigHo,
MO3aKJITUHHUI BOIHUI TMPOCTip PO3LIMUPIOETHCS, i, Ta-
KMM YMHOM, piBHi sSNa 3HMXyoTbes. lIBraKa Kopekiris
rirmepriikemii 0e3 BimmoBimHOTro 30inbIIeHHS sSNa Moxe
3HU3UTU OCMOJISIBHICTh CUPOBATKM KPOBi Ta BUKIIUKATH
HaOpPsIK MO3KY, OCOOJIMBO Yy MOJOAMX JIIOAE 3 KeToallu-
no3oM [14]. IlceBoorimoHaTpieMisl, 110 CIOCTEPIra€Tbcs
IIPY HAsSIBHOCTI TiMepTpUrIilnepuaeMii, Moxe OyTU BUSIB-
JIEHa Y Malli€eHTiB 3 MaHKPEaTUTOM i AiaOeTMYHUM KeToa-
uao3oM [15].

06’eM nozaknituHHoi pinuau (ECF) moxe nonatko-
BO PO3JUIMTHU TiMTOHATPIEMIiIO HA TIMOBOJIEMilO, €YBOJIEMiIO
abo rinepsosieMito [16]. BusHauntu 06’eMHMIA cTaTyC mna-
LIiEHTA YaCTO BaXKO, ajie 11e Moxe OyTH Ay)ke KOPUCHUM
IIUISI BUBHAUYEHHS €TioJIoTii BTpaT PiIMHU Ta 3MEHILIEHHS
06’emy ECEF, moripmenHs TkKaHMHHOI iepdy3ii Ta BimcyT-
HOCTI HOpMaJIbHOI peakliii Ha BUBIJIbHEHHS Ta/abo Mmpu-
rHiueHHs cekpeuii AL HeanexBaTtHo npurHivenuii AT
MoOXe OyTH BMSIBJICHHUI Yy MAlLi€HTIB 3 TilIOBOJEMi€l0 Ta
Mali€HTIB i3 CepleBOI0 HEIOCTaTHICTIO a00 LIMPO30M Ie-
YiHKM, SIKi TAKOX MOXYTh OyTU HAOpSIKOBMMMU (TinepBoJie-
MiuHa TinoHaTtpieMist). B 000X BUIagKax CriocTepiraeTbecs
3HUXEHHST e(heKTUBHOTO 00’ €My apTepiaabHOI KpOBi, IO-
pyiieHHs ekckpelii Na Ta HU3bKa KOHIEHTpalisgd Na y
cedi, TOOTO OCMOJISUTbHICTh. TyT HAUMOIIMPEHIIINM JTiKY-
BAaHHSIM TilloHaTpieMii € 3% TinepToHiunHwMit po3unH. Moro
CJIiJl TOCTiAHO KOHTPOJIIOBATH Y TIOETHAHHI 3 OTHOYACHUM
BHyTpimmHboBeHHUM (IV) BBemennsm ¢dypoceminmy (10—
20 Mr OoIMH pa3 Ha AeHb), 00 CIPUITH BUBEASHHIO BOIU
3a Jomnomoroio dopcoBaHoro Hatpiiiypesy. Kpim Toro,
SIKIIO TIPUYMHOIO TOCTPOI TiMoOHATpieEMil € mapeHTepalb-
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HEe BBEJEHHS pPiAMHU TNallieHTaM i3 MicjsornepauiiHuM
CUHIPOMOM HEealeKBaTHOTO aHTUIiypPETUYHOTO TOPMOHY
(SIADH), Benuki 06’emu i3oToHiYHOTO (hiziosoriyHoro
posuuHy po3unpsaTh ECF i nmoripuiate HaGpsik MO3Ky. 3a
HasiBHOCTI BUCOKMX piBHIB AJII" momanbiie 3HKeHHsT sSNa
yepe3 Moro BUIIJIEHHST 3 KOHIIEHTPOBAHOKO CEUero MOCH-
JINTH TiIITIOHATPIEMIiI0 — SIBUIIE, IO BiOMe SIK «OIPiCHEeH-
Hs» [17]. OTXe, BBeIeHHS i30TOHIYHOTO (hi3i0JOTiIHOrO
po34nHy ab0 PO3UMHYy IJIIOKO3M 3 mogaBaHHIM 10 a6o
20 mexB xinopuny Hatpito (NaCl) He peKOMEHIYETHCS SIK
Hee(heKTUBHE Ta HaBpsJ YU IOB’sI3aHE 3 pO3JaJa0M Iepe-
BaHTaXXEHHs BOJIOI0, 4 HE MOBHUM BUCHaXxeHHsIM Na B
opraHi3mi.

IIBUOKIiCT, KOpeKIlii 3arajioM 3ajieXUThb Bil TSKKO-
cti cumnTomiB [13]. Tun pinuHu Ta MWIBUIKICTh BBEIEH-
Hsl, K Hapi>kHUI KaMiHb MOYATKOBOIO JIiKyBaHHSI, pO3-
pPaxoBYIOTbCSI Ha OCHOBI piBHSIHHS uist nediuuty Na:
(140 — sNa) x 3arajibHa BoJia B OpraHi3mi, jie 3arajibHa BoJa
B opraHi3mi = maca Tiia (y xr) x 0,6 [13, 18]. ¥ nawieHriB
3 TOCTPOIO a00 TSKKOIO TIMOHATPIEMIEID 3 CUMIITOMAMU
MeTta Kopekilii SNa cTaHOBUTb 4—6 MMOJIb/J TIPOTATOM
nepmux 6 roquH abo MeHIe, i ii crig miaTpuMyBaTH Ha
TaKOMY X PiBHi IIPOTATOM Iepiiuux 24 roauH, 1mod YHUK-
HYTU PO3BUTKY OCMOTMYHOTO CHUHIPOMY JeMi€JliHi3allil.
IBunkicTe Kopekiii sNa He IMOBMHHA MEepeBUILYyBaTU
8 MMOJIb/JT IPOTITOM OYIb-5SIKOrO HACTYIMHOTO 24-TONUH-
Horo nepiony [19]. OCHOBHUM OOIPYHTYBaHHSIM TaKOTO
JIIKYBaHHSI € Te, 110 30inbireHHsT SNa Ha 4—6 MMOJIb/J
yCyBa€ OibIIICTh CUMIITOMIB TillOHATpiEMii, a OiablIi
MiIBUIIIEHHS] HE NAI0Th XXOAHUX TepareBTUUYHUX TepeBar
[19, 20]. I nHaBnaku, ODS Haiiuacriille BAHUKAB y Malli€H-
TiB, Y IKUX piBeHb sNa OyB minBuileHuit Ha > 10 MMOIb/1
MPOTSATOM Tepiinx 24 ronuH adbo > 18 MMOJIb/J IPOTSITOM
48 romuH [21].

BaxnBo mpoBOIMTU LIOTOAMHHUI MOHITOPUHI MPU
JIIKyBaHHi TOCTPOI TSDKKOI TimoHaTpieMii 3 MOYaTKOBUMU
OOJIOCHUMU BBeIeHHSAMHU ioHaimenie 100 v 3% oi-
3i0JIOTIYHOrO PO3YMHY, SIKi MOXHA MOBTOPIOBATU IiCJIsI
KOXHO1 06i0XiMiuyHO1 OLIiHKM sNa 10 JOCSITHEHHSI TepareB-
TUYHOI METH MiABUILIEHHS 4—6 MMOJIB/1T1. YacTOTY MOHITO-
PUHTY MOHA 3MEHIIUTH 10 6— 12 TOIWH ITiC/IsT JOCSTHEH-
Hs1 6axkaHOTO MiaABUIIeHHS sNa.

Haperi, He3Baxatouu Ha Bci MpodiIaKTUYHI 3aX011
IJI1 YHUKHEHHST HaIMipHOI Kopekiril rimoHarpiemii, ODS
MOX€ BMHUKHYTHM y MAI€HTIB i3 TSIXKKOIO TilOHATPiEMi-
€10, sIKa TpUBA€ > 2—3 MHIB, 3 MOXJIMBUM BUHUKHEHHSIM
BonHoro miypesy. Lli mamieHTH moTpeOyIoTh cTpaTerii mo-
PATYHKY Ui TIOBTOPHOTO 3HUXXEHHS sNa 3 mnepopaiib-
HHMM IPUAOMOM BOJIM, BBEACHHSIM 5% PO3UMHY TTHOKO3U
(2—4 mu1/Kr/rom) npoTsroM 4 ronuH Ta/adbo 1eCMOIIPECUHY
(1—3 MKT BHYTpillIHLOBEHHO a00 MiALIKIpHO) 3 iHTepBaia-
MU 8—12 rolrH 0THOYACHO, 3 TTOAAJIBIINM MOHITOPUHTOM
sNa [9]. Tepario MoXXHa MOBTOPUTH, SIKIITO piBeHb sSNa He
3HMXKYEThCS ~ | MMOJIb/J1/TOJ a00 TIOKU BiH HE JIOCSTHE
TepaneBTUYHOI MeTH [10]. BinbIe Toro, KopuryBaiabHi 3a-
XOIIM 10O TiITOHATPIEMII CIIiI IPUITMHUTHU T1iCJIsI ITOYATKY
3aCTOCYBaHHS CTpaTerii 3HUKEHHSI.

Pesiome cTpateriii mepcoHaizaliii JiKyBaHHSI TillOHa-
TpieMii HaBeJeHO y OJIO1Ii 2.

BAok 2. Ctparerii nepCoHAAiI3aLi
AIKYBQHHS rinOHATPIEMIT

— Hausexxnuit niarHo3 rimoHaTpieMii € BaXKJIMBUM TSI
JIiKyBaHHS. K TpaBWO, TSDKKY TilOHATpieEMilo, TOOTO
IMOOKY Ta TOCTPO pO3BMHEHY rinmoHaTpiemito (sNa < 125)
i3 CUMITTOMaMM CJIia HeraifHo jikyBatu. [1icist mboro cirinm
PO3IJISTHYTU BUMipIOBaHHSI TOHYCY 11 OLIIHKY CTaHy 00’ eMy
IIJISI TIONAJIBIIIOL IIPUIMHHOIL TepalTii Ta IIPOrHOo3Y.

— Tskky rimoHaTpieEMil0 TEPMiHOBO JIKYIOTh II0-
BTOpHUMU OomocHUMU BBeAeHHsIMU 100—150 M1 a6o 2—
4 mut/kr BHYTpilHboBeHHO 3% HSS npotsrom 20—40 xBu-
JIMH [0 NOCIrHeHHs1 OaxkaHoro miaBuineHHs sNa. Kpim
TOro, MOXHa IMPOBOIMTU Oe3IepepBHY iH(GY3il0 B m03aX
0,5—1 mu/kr/roa. TTopiBHSIHHST IBOX MiAXOMIiB BCE 1e 00-
TOBOPIOETHCSI.

— T'imoBoJjieMiuHa TimoHATpieMisl JIETKOTO Ta TMOMip-
HOTO CTyMeHsI TOTpedye afeKBaTHOIO 3aMillleHHSI 00’ eMy
BHYTPIlITHbOBeHHO (hizionorianum pozuntHom (NaCl 0,9%)
23—30 mu/kr/mo0y abo, SIKIIO0 MOXIIUBO, NEepOpaIbHUM
npuitomom 9 1 Na (KiJbKicTb, 1110 ekBiBasieHTHa 1 1 NaCl
0,9%) 3 ixi Ta pinuHM.

— Ilpu rinepBoieMiuHiii rimoHarpiemii OP € mepioro
JIiHi€I0 JIIKyBaHHSI, SIKIIO BOHA HE CIIPUYMHEHA Mepeno-
3yBaHHSM [iypeTHKiB (IFOJJOBHUM YMHOM Tia3uaiB) abo
LITYHKOBO-KMIIKOBOIO KPOBOTEUE, TMpHU SKild Takox
CJIiT pO3TJISIHYTU MOXKJIMBICTh 3aMiHU PiIUHU. 3pO3yMiJlo,
CMOXWBAHHS PIIMHU Ta Jiype3 MOTPeOYIOTh PETETBbHOTO
KOHTpoJt0. JIpyruM BUOOPOM € BUKOPUCTAHHS MMETJIbO-
BUX JiypeTHKIB, SIKi IOCIA0IIOITh peabcopOllilo BOOM,
omnocepenkoBany AL, y mozax 20—40 mr xoxHi 8—12
roguH. PekoMmeHmoBaHe CIOXWBaHHS COMi, 110 TiACU-
JIo€ ixHIo fito, ctaHoBUTh 3—5 T NaCl/no0y. TonBantan
€ TIpernapaToM BUOOpPY MIpH TillepBOJEMIYHIll TilTOHATPI-
€Mii, 0COOIMBO y MALEHTIB i3 CEplLEBOI0 HEIOCTATHICTIO.
[TouyaTkoBa 103a CTAHOBUTH 15 MI, 1110 IIPU3BOAUTH A0 MO-
BiIbHOTO 30iJbIIeHHS SNa 6e3 pu3uKy HaaAMipHO1 KOPeKIIii
Ta HEOOXiMHOCTI MOHITOpMHTY piBHsI Na, IKII0 He 3aCTO-
COBYBAaTU HOTrO OJAHOYACHO 3 METJIbOBUMHU [iypeTUKaMU.
3acTocyBaHHS TOJIBANTaHy Tpu pedpakTepHiil TimoHa-
TpieMii cxBajieHO. 3aCTOCyBaHHSI albOyMiHY y Malli€eHTiB
i3 TIpOrpecyounM 3aXBOPIOBAHHSIM TEUYiHKM BUITPABIAHO
SIK IOTIOMXKHA Tepartisi, sika MiIBUIIYE OHKOTUYHUN TUCK
i BHYTPIIIHBOCYIMHHUI 00’ €M, 1110 3MEHIIIYE CTUMYJISIIIIO
AT JlixyBaHHSI CE€YOBMHOIO € IOLUILHUM Y IAlli€HTIB i3
CepIIeBOIO HENOCTATHICTIO B 103aX 15—60 r/mo0y, oCKiabK1
BOHA CIIPUSIE BiIbHII €KCKpellil BOAY, HalliMOBipHillle, ye-
pe3 1l OCMOTUYHUI BIUIMB Ha MPOKCUMAJbHUI KaHaJellb.
Inariditopu SGLT2 MoxXyTh OyTH KOPUCHI SIK OCTaHHilt Ba-
piaHT JlikyBaHHs y nauieHTiB i3 XCH, xoua goci 6e3 nepe-
KOHJIMBUX JOKA3iB.

— VY pasi eyBoJIeMiUYHOI TilMOHATPiEMIl Bill JIETKOTO 10
MOMIpHOIO CTYIEHS €TiOJOTiIUHI MPUYMHU CIi BUKITIOUYM-
™1 nepea noyatkom JiikyBaHHsT SIADH. Hespaxatoun Ha
Te, 110 OCHOBHUMM HactaHoBamMM OP pekomeHmoBaHO sIK
Tepartito nepuioi JiHii, #oro e(eKTUBHICTb BUTAETHCS CyM-
HiBHOIO. 3 iHIIIOTO OOKY, ITOpafa IMUTH JIAIIIE ITi Yac CIiparu
abo IXi Moxe O0yTu edekTuBHOIO. IIpoTe criocTepiraeTbcs
IIy>Ke TIOBiIbHA KOpeKllis rinmoHaTtpiemii OP 3i mBuakicTio
1—2 MMoJb/11 KOXXHi 24—48 o, ajie JIKIle IPOTIroM Killb-
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Kox nHiB. KpiM Toro, HeoOXinHoO0 yMOBOIO i mouatky OP
€ 30epexeHa (QyHKIisSI HUPOK 3i 31aTHICTIO BUBOIAUTH BiJlb-
HY BOLY, sIKa 3a3BMYail 3HMXKEHa Y JIiTHiX Jtoaeil. [1eTabosi
JIIypEeTUKU PO3IJISIAAIOThCS K 3acid Apyroro BUOOpPY IS
JIIKyBaHHsI €yBOJIeMii, X0ua paHIOMi30BaHUX IOCIiIKEHb
Opakye. BantaHu, 6e3yMOBHO, € e(heKTUBHUMU TMperapa-
TaMU 3 HalKpallMMu CydaCHUMHU JOKazaMy HOpMaJizallii
piBHsg Na maiike 3a 48 ronnH. [louaTkoBa 103a CTAaHOBUTD
7,5 MI, HeOOXiTHMIT MOHITOPMHT ITapaMeTpiB KPOBi Ta cedi
IJIS1 MOKJIMBOTO 3aIlo0iraHHs HaaAMIipHill KOpeKIlii, SIKIIIO
Na migBUIIYEThCA > 5 MMOJIB/JT 3a 6 Tom. SIKIIO KOpeKIIist
sNa cTaHOBUTb < 8§ MMOJIb/J1 Uuepe3 24 roauHu, 103y T0IBO-
I010Th 10 15 MT 3a Ti€lo XK npoueayporo yepes 48 ronuH. [pu
rinepKopeKxiii Mpu MiABUILIEHHI 10 5 MMOJIb/J MiAIIKipHO
BBECTH 2 MKT II€CMOIIPECHHY, a TIpX 10 6—8 MMOJIb/TT — B/B
5% rmoko3y 3 po3paxyHKy 2—3 mu/kr/i1. Hemae nokasis
e(eKTUBHOCTI Ta 6e3MeKU CEYOBUHMU SIK €TMHOTO a00 KOM-
OiHOBaHOTO JTiKyBaHHS 3 BarnitaHamu. [TouaTkoBa j03a cra-
HOBUTH 15 T, i 103y MOXHA He IpuiiMaTH, SIKIIO € HagMipHa
Kopekirisg Na, abo momBoiTh y pa3i HeoqoCTaTHhOI KOPEKIIil
Na nHa TpeTiit neHb. Iariditop SGLT2 € edhekTBHUM 3ac0-
OOM JIiKyBaHHS B 103i 25 Mr/mo0y, 0cOOIMBO Yy MAaIli€HTIB,
SIKi IOTPUMYIOThCS Ii€TH, OaraToli Ha HATPil i KaJiid.

IIpu roctpiii rimoHatpiemii 3 TSLKKUMU CUMITOMaMU
(puc. 1) WIBUAKY KOPEKIIiO 32 JOMOMOIOI0 BHYTPIlIHbO-
BeHHoro Oojtocy 100—150 My a60 BHYTPIilIHBOBEHHOTO
BBeaeHHS 2—4 MiI/KT 3% TinepTOHIYHOTO PO3YMHY COJi
(HSS) npotsirom 20—40 xB [22] mOBTOPrOBATH 3aJI€XKHO Bill
crifikocti cumnromiB [9] abo maBatu no minBullieHHs1 Na
Ha 5 Mmmoub/a ripotsiroM 1—4 rox [13]. OnHak icHye GinbIna
MMOBIpHICTh HAZMIPHOT KOPEKIIii 32 1OMOMOro 0otoc-
Horo HSS, Tomi Ik HemocTaTHs KOpeKilis MoxXe OyTH He-
nooliHeHa. JIilicHO, y BEIMKOMY PEeTPOCIIEKTUBHOMY KO-
TOPTHOMY OOCIIMKEeHHi OyJio mToBeneHo, 1o 6omocHe HSS
He3aJIeXXHO MOB’s13aHe 3 OUIBII YacTOIO0 HAAMIpHOIO Ta He-
JIOCTaTHBOIO KOPEKIIEIO Y MAIi€HTIB 3 Macolo Tina < 60 Kr
Ta > 100 xr [23]. O6cepBaliiiiHe TOCTiIKEHHS 62 MALiEHTIB
Yy BiliJIeHHI iHTEHCUBHOI Tepallil MiaATBepAusIo, 110 60-
mocHa Teparist HSS 3natHa kopuryBatu Na crabinibHilie
MOPIBHSIHO 3i 3BUYAHMM JIIKyBaHHSIM i30TOHIYHUM (i3i-
OJIOTIYHMM PO3YMHOM, aJie piBeHb HaAMipHOI KOpeKIlii OyB

3HAYHO BUIIMIA. 3 iHIIOro OOKY, iCHY€E MiIBUILIEHUI PU3MK
HEIOCTaTHbOro 30iibllieHHs Na INpu 3BUYalHiN Teparii
Ta Habarato OiJbIIOMYy fiana3oHi KoiauBaHb Na. OTxe,
repeBU3HAUYEHHS CTpaTerii 0O0JI0CY HUISIXOM 3MEHIIEHHS
00’eMy 00JIIOCIB Ta/ab0 MepeoLiHKU Yacy JUIsl TTOBTOPEH-
HSI MOK€ 3MEHIIIUTY PU3MK HaAMipHOI Kopekilii [24]. YTim,
HeoOXiJHa Mojabliia epeBipka y MpoCneKTUBHUX JTOCTi-
IDKeHHSIX UIsT Oe3IeuHol i e(peKTUBHOI iHaMBimyamizailii
0OJIIOCHUX J103.

Tsoxkky rimoHaTpieMmilo HEOOXiTHO TEPMiHOBO JiKyBa-
TH 0e3 OISy Ha TUIl abo eTioJIoriio, aje OJHOYACHI 3a-
Xoau it Kopekuii Na y nepiii 24 roqdHU CJIill OIyCTUTH,
OCKIJIbKM ILBUJKA KOPEKIlis TiloHaTpieMil TaKoxX MoOxe
MPU3BECTH JI0 YCKIaaHeHb [25]. [TeTboBi AiypeTMKY MOXK-
Ha MpU3HAYaTHU ITallieHTaM i3 3acCTiHHOIO CEplEeBOIO He-
JIOCTATHICTIO, TiAPOKOPTU30H — Yy pa3i HaAHUPKOBOI He-
JIOCTATHOCTI Ta XJIOPUJ KaJlito — y pasi rinokajiemii. Ak
aJbTepHATUBY MOXHA TIPOBOIUTHU Oe3nepepBHY iH(Y3ito
3% HSS y mo3zax 0,5—1 mu/xr/ron. [TopiBHSIHHS TBOX TIil-
XOJIiB BCE 1116 0OTOBOPIOETHCSI.

OpHe 3 HebaraTbOX HEIIOAABHIX MOCHTIIXKEHb TSXKKOI
rimoHatpiemii, cmpuunHeHoi SIADH, npocnekTuBHO Bu-
Buasio 50 maui€eHTiB, sIKi OTPUMYBAIM TiMEPTOHIYHUN (i-
310JIOTIYHUM PO34YMH, SIKMI BBOAWIM ab0 y BUIVISIAL ITO-
BiJIbHOI Oe3nepepBHoOi iHdy3ii (SCI) 3i mBuaKicTio 20 M/
rof, abo y BUIJISIAI IIBUAKOTO IMEpPEepUBYACTOro OOIIOCY
(RIB) mo mBox 100-mn 6omociB 3% HSS [26]. [TepBun-
HUM pe3yJbraToM Oysia HaJMipHa KOpPeKIlisi B Oyab-sIKUit
3aJaHMIi TIepioJ, 110 BU3HAYAETHCS SIK MiABUILCHHS PiBHS
sNa > 12 a6o 18 MMosb/n nipotsirom 24 a6o 48 ronuH Bia-
noBigHO. Pe3ynbraTy mokasamu, mo Teparist RIB i SCI 3
BUKOPUCTAHHSIM TilIEPTOHIYHOTO PO3UUHY [JIsI JTiKyBaHHS
rimoHarpiemMii Oyna e(peKTHMBHOIO Ta Oe3leYHOlo, He3a-
JIEXKHO Bim HeoOXimHoCTi HamMipHoi Kopekiiii. OnHak RIB
Majla MEHUIY 4acTOTy TeParneBTUYHOIO MOBTOPHOIO 3HU-
JKEHHSI PiBHS i, SIK mMpaBWIO, Maja Kpally e(eKTUBHICTb Yy
IOCSITHEeHHI 6axkaHoro piBHs sNa IMpOTIroM Nepuioi roau-
Hu nopiBHsAHO 3 SCI. 3arajioMm pe3yJbTaTv MokKasajiu, 110
LIBUIKE MEPiOANYHE BBEACHHS TiIEPTOHIYHOIO COJTbOBOTO
PO3UYUHY € KpalllM METOJOM JIiKyBaHHSI CHMITOMATUYHOT
rinoHartpiemii, 110 BiIMOBiTa€ MMOTOYHUM KOHCEHCYCHUM

Severe hyponatremia
[suummmun¢.1zs mmoﬁ]

l

HSS 3% boluses 100-150 ml over 20-40 min
or HSS 3% continuous infusion 0.5-1 mikg/h

Na increase < 4 mmoll

Repeal HSS 3% Stop HSS
boluses over 20-40 min 3% treatment

The content of this slide may be subject to copyright: please see the slide notes for detalls.
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Na increase > 6 mmol/|

Stop HSS
3% treatment

Consider desmopressin
1 meg sc. or IVI8 h

Glucose sol. 4 mifkg
to decrease 1 mmolfl Na
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pexomeHaiissM. ToMy peKOMEHIYEThCSI BUKOPUCTOBYBa-
™ 3% 6omoc HSS y no3ax 100—150 M (2—4 mu1/KT) Tipo-
1siroM 20—40 XBUJIMH 3 TMOBTOPEHHSIMM JO JTOCSATHEHHS
OaxkaHoro piBHsI Na abo $IK cTpaTeritio 0e3rnepepBHOI iH-
¢ysii B nozax 0,5—1 mia/kr/ron. BaxnuBo, 110 maiieHTam
3 TiloKajieMi€lo cllif BimgaBaTu TiepeBary Oe3repepBHiil
iH(y3ii, HagaYM MOXJIMBICTb BBEACHHS KaJilo XJIOPULY
20 mmostb/500 M 3% HSS. V nbomy KoMGiHOBaHOMY JTi-
KyBaHHI TilmoHAaTpieMii Ta TirmokajieMii HeOOXiTHUIT KOH-
TpoJib piBHSI Na KOXHi 2 TOOMHM, OCKIIbKU AOJaBaHHS
KaJlilo MPU3BOAUTD 10 JOAATKOBOIO BUTOKY HATPilo 3 KJTi-
TUH i MOXKJIMBOI LIBUIKOI HAAMipHOI KOpeKIlii, TOOTO Te-
PEBUILIEHHS, 3 MOJAJIbIIOO TilepHAaTPIEMIEI0 Ta PUSUKOM
po3utky OPB [27]. BaxkinBo, 1110 30i1bIIEHHS BUALTEHHS
ceyi (BOASIHUIA Iiype3) TaKOXK MoKe OyTH MoB’s13aHe 3 OiJ1b-
UM TigBUIIeHHSIM Na i, 0TXe, MTOTeHIiiTHOI0 HaIMipHOIO
KOPEKII€IO.

3auIaeTbesl BITKPUTUM TTUTAHHSI, UM JIIKYBATH TSIKKY
XpoHiuHY rinoHarpiemito < 120 mekB/n. Xoya goci Hemae
PaHIOMi30BaHOTIO KOHTPOIboBaHOTO mociimkeHHs (PK]I)
IIIOJTO TAKOTO JIiIKYBaHHSI, ITOBiTbHE BHYTPIIITHLOBEHHE BBE-
nenHs 3% HSS (15—30 mi/rom), HaBiTh O€3CMMITOMHUM
MHali€eHTaM i3 PeryJsipHUM CIIOCTePEXXEeHHSIM IS 3aro0i-
ranHs COP 6yio 6 kopucHuM [28].

V Bumnaakax Jerkoi Ta momMipHoi rirmoHaTpieMil 3 CUMIT-
TOMaMU CITil poOUTH TOBLTBHY iHOY3i0 3% NaCl micas
po3paxyHKy aediuuTty Na Ta 4acTo KOHTPOJIIOBAaTU PiBEHb
Na [9]. OnHak XpoHiYHa TiMmoOHATPiEMisl BiJ JIETKOTO 110
MOMIpPHOTO CTYIIeHS 3a3BUYaii nepedira€e 6e3CUMITTOMHO,
OCKIiJIbKM 1IEHTpaJibHa HEPBOBA CHCTEMa TTOCTYITOBO ajar-
TYETBHCSI 10 OCMOTUYHMX 3MiH. OTXe, OlliHKa 00’€MHOro
cTaTycy i eTioJIoriyHa OIiHKA TilOHATPiEMIi MOXYTh OyTH
BUPIIIAJIBbHUMU TS MPU3HAYSHHS BilITOBIIHUX TepareB-

TUUYHUX 3aX0diB (puc. 2). Kpim Toro, icHye pi3HOMaHIiTHICTb
¢apMaKoJIOTiYHMX BapiaHTIB IS KOXXKHOTO KOHKPETHOTO
TUIY rinoHatpieMii (Tabia. 1), He3BaxkKalYM Ha oOMeXeHi
JIOKA3M KOPCTKUX PEKOMEHAALlil 1I0M0 iX MPaKTUYHOTO
BUKOPUCTAHHSI.
3arajiom 0e3CMMITTOMHA TilTOHATPIiEMIST JIETKOTO Ta Ce-
PEIHBOTO CTYIIEHS TSDKKOCTI TTOTpeOye MEHIIT arpeCBHOTO
JikyBaHH:L. [1pu rirmoBosieMii ¢i1im BBECTH i30TOHIUHY piTnHy
NaCl 6e3 miypeTukiB, a Ipy €yBOJIEMil CIil OOMEXUTH H0-
00BYy KinbKicTh pinuHu 10 1 1. [1pu rinepBonemii oCHOBHY
MPUYMHY CIil yCyBaTH LLISIXOM OOMEXEeHHSI CIOXKMBaHHS
COJIi 1 piIMHU Ta PEryJIsIpHOIo 3aCTOCYBaHHS diypeTUKIB.
HaiiuacTime rimoBosieMiuyHa TillOHATPIEMIisI JIErKOro
Ta MOMIPHOTO CTYIMEHs MOXe PO3IJIsIAaTUCS SIK HACTiIoK
KoMmeHcaTtopHoi peakiiii AJII' Ha BTpaTy eJeKTpOJITiB i
BUJIBHOI BOJM 4epe3 IITYHKOBO-KHUIIKOBUI TpakT (miapest
abo O;0BaHHS), HUPKM (BUCOKI MO3M JiypeTUKIB, TyOy-
JIomaTii, TIepBUHHI HaTHMPKOBA HEIOCTATHICTH abo0 TiIto-
ajbnocTepoHi3m) [29] abo kpoBoteuy. OTXe, eTiojloriuHe
JIIKyBaHHS pa3oM i3 3aMillIeHHSIM 00’ €MY € BaXKJIMBUM.
[lapenTepanbHe BBemeHHS (hi3i0JIOTIYHOTO PO3UYMHY
(NaCl 0,9%) y nosi 23—30 ma/xr/mo6y [30] BBakaeThcs
JOCTaTHIM 1151 Kopekilii Na, ajie 6e3[e4HuM 3 TOUKU 30py
MOXJIMBOI HaJMipHOI KOpeKllii. ¥ BuIlagkax cTaOiJbHOro
CTaHy MAliEHTIB i3 MOXJIMBUM MEPOPATBLHUM MPUIHOMOM
piiMHU pekoMeHA0BaHO uioAeHHMI mpuitom 9 r NaCl
(exsiBaseHT 1 1 NaCl 0,9%) y KiTbKOX MEHIIMX MMOPILisTX
piauHM Ta npuitomax ixxi. HezasexxHo Bin crnocoOy BBeaeH-
HSl HEOOXiIHMWII MMOYaTKOBUIA MOHITOpMHI Na uepe3 6—8
TOJWH i yepe3 24 roauHu, 1100 YHUKHYTU HaIMipHOI KO-
PeKIii 3 BiIITOBITHOIO agaITalli€lo JiKyBaHHSI.
3aeb6inbiIoro jgerka abo ImoMipHa TinmepBoOJeMidyHa Ti-
MOHATPIEMi MoxXe BUHUKHYTH y mamieHTiB i3 XCH [31]

{lrid to moderate Imtonairwﬂa]
[ l
+
Ereies) o
||.|Fh>30|r|mﬂ|| (uMa<30mmed | [ staDH "uNa>30mmalt | uNa < 30 mmabl
Ranal cause MNon-renal causs ) Exchuda thyroid and Ronal cause (NS) or Mon-renal causa
< / - adrenal disease, drugs, | non-renal — diuretics (CHF, liver disease)
infoctons, fumors e —— T -
B) Moasura plasma and
urine Osm
) Mo malnutrition |
: |
| ‘ | !
Discontinue diuretics + Discontinue diuratics | | Fluld | | Pk | | Fiuld restriction
1t urinary potassium low | | » Anometics i needed | | If dilresis < 500 mil or ) Loop diurstics if eGFR {watar intake only whan thirsty)
consider fludrocortisone | | + Causative treatmant | | sNa increase < 2mmald 15-45 mifmin aj Furosemide 20-40 mg/B-12 h
0.05-0.2 mogiday If possible [in24n b) Tolvaptan if GFR > 30 mimin | or torasarmide 2.5-10 mp/2-24 h
€)Go hrologist i no Salt 3-5 giday
response of GFR = 15 mimin b) sMa increased < 2 mmoliday,
' falvaptan 15 mgfday. monitor
SNAUP 10 24 h
) Urea 15-60 giday
d) SGLT2I 10-25 mgiday
Voluma supplemeantation Drugs \
) Physiclogical saline 0.9% Loop diuretics initially
up fo 30 mifkgidey n) Tolvaptan 7.5 mo/day
i) Oral sall intake in meals @ giday Moritor shia for overcormacson
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ab0 TEeYiHKOBOIO HenocTaTHicTio [32] i HehpOTUYHUM
CUHAPOMOM. 30iJIbIIIEHHS MO3aKJIITUHHOI PiIMHU Ta HU3b-
KW BHYTPiIHbOCYAMHHUI 00’€M KPOBOODIrY € CIibHOIO
XapaKTEepPUCTUKOIO TSI BCiX TPbOX cTaHiB. JudepeHiiiiHa
NiarHOCTUKa TiMoHAaTpieMii, 3yMOBJIeHa OyIb-SIKOIO iHIIIOIO
MPUYNHOIO, i MOCTiliHA OLIiHKAa 00’€MY KPOBi € BUpIllIaib-
HUMM IS BiIMOBIIHOTO JIiKyBaHHSI.

FR mae O6ytu nmepmmM Bubopom mis aikyBanusa XCH
i IEYiHKOBOI HEJIOCTATHOCTI 3 PEKOMEHAIIIEI0 IO CITO-
>KMBaHHS BOIU JIUIIIE Y pa3i CIIpard Ta MOHITOPUHTY Aiype3y.

IletnboBi niypeTukn OOMEXYIOTb KaHaJbLIEBY IIPO-
HUKHICTb JUISI BIATOKY €JIEKTPOJITiB i 3HMXYIOTb OCMO-
JISIIbHICTh MO3KOBOI PEYOBMHM 3 MOMAJIBIIOI0 CTUMYJISI-
uieto Al BoHu HaiiGinbil eheKTUBHI AIs JiKyBaHHS
rirnep- Ta eyBoJieMiyHOi rirnmoHarpiemii. Jlo3u ypoceminy
KonmBaroThes Bif 20 1o 40 Mr KoxHi 8—12 roguH, 0co0Im-
BO €(EKTUBHI MpU IIOJEHHOMY CIOXWBaHHI cojli 3—5 1
i y BUMamkKax MiABUILEHOI OCMOJsIpHOCTI ceui (uOsm)
> 350 mOsm/kg [33].

V nocnimxenni EVEREST (NCT00674323) TonBanTtaH
OyB IMoKa3aHMi sIK Oe3MeuYHnil i epeKTUBHMI TIpermapar i3
migBuineHHsIM Na Ha 5—6 MMOJIb/J1 3a 7 IHIB IIPU TillepBO-
JIeMiuHiii rimoHatpiemii, cnpuuuHeHiii XCH [34]. Baxiu-
BO, 1110 MOYaTKOBa A03a 15 Mr NMpu3BOAUTH A0 MOBiILHOTO
Ta 6e3nepepBHOTro MinBUILeHHs SNa 0e3 pu3rKy HaaAMipHOI
KOpeKIlii, 0T>Ke, MOHITOPUHT piBHsI Na He MoTpibeH, SKIIo
HEMa€ OJJTHOYACHOTO 3aCTOCYBAHHS MEeTAbOBUX AiyPETHKIB.
TonBantaH MOXe BUKJIMKATU MOXKJIUBUI HECTIPUSITIIMBUM
edeKT rireprpaHcaMiHa3zeMii, TOMy MOT0 He CIIiII 3aCTOCO-
BYBaTH TIpU TMEYiHKOBI HEAOCTATHOCTI, SIKIIIO 1€ He He0O0-
XimHO mepen 6e3mocepeHbOIO TIepeAoTIePALifHOIO TTiAro-
TOBKOIO IO TpaHCIIaHTaii [35].

JlikyBaHHS albOyMiHOM He € BUINpaBIaHUM, 3a BUHSIT-
KOM MPOTPECYIOUMX 3aXBOPIOBAHb MEYiHKU 3 TiMoaboyMmi-
HEMI€I0 Ta HU3bKUM 00’€MOM KpoBooOiry [34], 1106 min-
BUIIUTY OHKOTUYHUWIA TUCK i MO3aKIITUHHUI 00’€M, 1110, Y
CBOIO Uepry, 3MeHIye ctumyisaiio AL Y 3B’43Ky 3 muMm
PiBHiI MOBMHHI MiATPUMYBATUCS SIKOMOTa OJIVKUYE 10 HUX-
HBOI MeXKi HOPMM.

HesBakaioun Ha BiICYTHICTb TBEpIMX IOKa3iB, BBa-
JKAETHCH, IO ce4yoBUMHA B 0031 15—60 r/meHb 30iJbliye
OCMOTMYHHUI e(eKT Ha MPOKCUMaJIbHUI KaHajelb i y
TaKUi CIIOCIO KibKiCTh Iiype3y, TOJIOBHUM UMHOM Y Ma-
uienTiB i3 XCH [36]. KpiM Toro, 3maeThes, 110 1e AyXKe
edexkTuBHE U Oe3rneuHe JiKyBaHHs [Js 3amo0iraHHs
YCKJIaIeHHSIM, MOXJIMBO OB’ I3aHUM 13 3aXBOPIOBAHICTIO
Ta cMepTHicTIO [37].

OcMOTUYHMI Jiype3, TOCWUJIEHUI iHribiTopamMu Ha-
TPii-TJIIOKO3HOTO KOTpaHCIopTepa 2, TaKoxX MoOXe OyTu
KOPUCHMM sIK OCTaHHIii1 BapiaHT JIikyBaHHSI y MAlli€HTIB i3
CEepLIEeBOI0 HEJOCTATHICTIO, ajie 1Ie He € PeKOMEHJAIII€l0,
1110 TPYHTyBaJ1acsi O Ha T0Ka3ax.

EyBonemiuHa rimoHaTpieMis Bif JI€rKOro A0 IOMipHOTO
CTYNEHS € HAUTIOIIMPEHIIIIMM TUIIOM TillOHATpieMii y roc-
MiTaji30BaHUX IAILiEHTIB, a TAKOX B aMOy/JIaTOPHMX Malli-
enTiB. Haituacrimoro npuunHoto € STADH. Takum unHoM,
iHIIi MIMOBipHi €TiONOTiYHI MpUYMHU (TimOTUpPEeOo3, Tinep-
KOPTULIM3M, TiABUILEHUI piBeHb AJIIl, BHUKOpPUCTaHHS
crietGivyHUX JIiKiB, MapaHeOIIACTUYHI TPOLIECU TOIIO)
HEOOXiTHO BUKJIIOYMTH (200 MPOBECTU JIIKyBaHHS) Tepes
noyaTkoMm Teparnii SIADH. Bubip BapiaHTy iKyBaHHSI Ma€
I'PYHTYBaTUCS Ha KJHIUHIN OWIHII 1 aHami3i pu3MKy Ta
KOPHUCTI, OCKIJIBKM He iCHY€E «HaWKpalloi» Tepalrii, ska 0
mimxoauia Beim manienTaM i3 SIADH [38].

Ta6nunys 1. @apmakosiorivyHi BapiaHTy JliKyBaHHS rinoHaTtpiemii

I30TOHIYHNMIA . o
gy b = MeTnboBi IHriGiTop
0,
XapaktepucTuku | cpisionorivHun 3% HSS AiypeTuKm BantaH CeuoBuHa SGLT2
PO34MH
SIADH, rinep- | SIADH, rino-
) . . BONEMiYHa BONEeMiYHa
. lnosonemiyHa | Tsxka rinoHa- | . S . .
IHavKauis . o C rinoHaTpiemia | rinoHaTpie- SIADH SIADH
Avkay rinoHaTpiemis Tpiemis (nau,ieHEM 3 Mis: (I'IaLFI,)ieH-
XCH) 1 3 XCH)
2—-4 mn/kr ®ypocemia
y Burnsial 20-40 mr/
Goniocis aco 12 rog, ToneanTtaH
[o6oBa nosa 23-30 mn/kr 0,5—-1 mn/kr/ . 15-60Tr 10-25 mr
ro 663- Topacemig, 7,5-60 mr
nepepeHoi 345; O wmr/
iHcpyaii A
eGFR Be3 o6mexeHb )Iizr;:éme- > 15 mn/xs > 30 mn/xB > 60 mn/xB
Hee_cpeKTMBHa Bifl- Bo,qu iHTOK- <350 MOCM
nosigb cukauis
[MporHo3oBaHe 2—4 mmonb/ny | 4—6 Mmmonb/n | 4—6 Mmonb/n
36inbLeHHsA Na nepLui 2 goém 3a 24 rofg (2-7 pHiB)
L XXH, 3a-
Sgoncl)'lépngTT/:r?:;;-‘qM lnepsonemis lnepsonewmisa | Finosonemis BariTHicT, XBOPOBAHHA lnosonewmis
2aHHS CYP3A4 MeyviHku, 3He-
BOAHEHHS
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IIpu FR BuBeneHHs1 BOIM 3 OpraHi3My Ma€ MepeBUIILY-
BaTH 1000BY HOPMY CTIOXKMBaHHS BoAU (B/B a00 nmepopaib-
Ho). He3Baxkatouu Ha Te, 1110 €BporeiichbKi [9] it amepukaH-
cbKi pekomeHpanii [10] momaioTh ioro sIK 3acid mepioi
JIiHIT 17151 JTiKyBaHHSI TinmoHatpiemii, eekTuBHicTb FR cym-
HiBHa [39]. OnHak, 5K 3acBiguye onHe PKJI, Ha choromHi
qate a8i TpetuHu nauieHTiB i3 SIADH na FR nopiBHsiHO
3 MalliEHTaMU, SIKi He OTpUMYBaJIU JIIKYBaHHSI, JOCSTIIN 1Ii-
spoBoro Na > 130 mmonb/n micns 3 gHiB JaikyBaHHs [40].
CraHmapTHa peKOMEHIALlisI IUTU JIMIIE IO 4Jac CIparu
a00 mpuiiomMy 1Xi MOXe IIeBHOIO Mipo1o OYyTU e€(PeKTUBHOIO.
ToOTo, sIKI110 CYBOPO ii IOTPUMYBATUCH, SIK OyJIO TTOKa3aHO
B PETPOCHEKTUBHOMY HOCIiKeHHi 34 naiieHTis 3 SIADH
i3 XpOHIYHOIO JIETKOIO TilMOHATPiEMi€I0, TO TaKe OOMEXEH-
HsI MOXKe OyTH eheKTUBHUM [Tt HopMadtizatiii sNay 76,5 %
BunankiB [41]. YriMm, Kopekiis Na BinOyBaeTbcs 3 ayxke
MOBIBHOIO IBUAKICTIO 1—2 MeKB/1 KOXHi 24—48 ronuH
Jmiie npotsiroMm Kibkox nHiB [40]. Kpim Toro, FR moxe
OyTu Oib1l e(heKTUBHUM y BUTIA/IKax 30€peXXeHO0T HUPKOBOT
dynxuii (miype3 > 1500 ma/mody Ta MOcMm > 500 MOcMm/Kr),
sIKa 3a3BMYall 3HIDKeHa Yy JIiTHix Jromeit [42]. FR He pexko-
MEHIYEThCS MAlliEHTaM i3 HEAOCTaTHIM Xap4yyBaHHSIM Ta
TUM, XTO HE TOTPUMYETHCS PEXUMY JIiKyBaHHS, 3 MOTpe-
06010 Y BHYTPIillTHLOBEHHOMY BBEJICHHI pifuHu > 1 J1/0eHb,
0CO0JIMBO Yy KJIIMAaTUYHUX YMOBAaX i3 BUCOKMMU TeMIlepa-
TypaMu.

[TetnpoBi miypetTuku € e(QEeKTUBHUMM TIpU JIiKYy-
BaHHi €yBOJIEMIYHOi1 TilOHATpieMii, OCOOJMBO KOJU
uOsm > 350 mOsm/kg [33], xoua moKa3iB HeIOCTaTHBO.
ITpore B HemonasuboMy PKJI vy 92 mauientis i3 SIADH
koMmbOiHatist hpypoceminy, NaCli FR He Oyna kpatoto y Ko-
pexatii sNa mmopiBHstHO 3 auire FR [43]. KpiM Toro, y rpymi
dypoceminy 3pociia 4acToTa TOCTPOro ypaxKeHHsI HUPOK i
rinokaiemii.

Ha cporonni BanTaHu, Xxo4a BOHU I BiTHOCHO JOPOTi,
€ IpernapaTaMM 3 HalKpallMMM JoKa3aMy HOpMaJli3allil
Na maiixke 3a 48 rogut [32]. OnHak aMepUKaHCBKi Ta €B-
pOIeiicbKi peKOMeHIallil He OiiIIM OMHAKOBOTO BUCHO-
BKY 111010 BUKOPUCTaHHS 11bOT0 Tipernapary [44]. Ha nona-
TOK JI0 3araJlbHOro BUKOpUCTaHHs y naiieHTiB i3 SIADH
[25], pekomenpaitii CILIA, Ha BinMiHy BiJ €BpomneichbKUX
peKoMeHalliii, pasiTh iX BUKOPHMCTOBYBATH MAalliEHTaM i3
LIMPO30M TEUiHKU ab0 CeplieBOI0 HEIOCTATHICTIO, SIKi He
00MEXYIOTh CITOXXUBaHHS pinuHu [45]. Heunciaenni nani
CBigYaTh PO Te, 110 BalTaHU MOXYTh OyTU OelIo eheK-
TUBHIIIMMHU, HiXK FR okpeMo mpu rimep- abo eyBojeMiu-
Hili TimoHaTpieMii, aje iX He CJil 3aCTOCOBYBAaTH JIIOASIM 3
rinoBoJjiemiero [46]. BantaH ci1ix 3acTOCOBYBATH 3 00epexXK-
HiCTIO, KBasihiKoBaHMMU (haxiBLISIMU 3 TiMOHATpieMii, 3a
HasIBHOCTI BiAITOBiMHUX JIIKAPHSIHUX YMOB i MOKJIMBOCTI
HeraiHol peaklilil y BUMaaKax HaaMmipHoi Kopekuii. ITo-
YyaTKOBa J103a BallTaHy CTAHOBUTb 7,5 MT, i 11 CJIi/l peTeJIbHO
KOHTpPOJIIOBATH, SKIINO Na IMiIBUIILYETBCA > 5 MMOJIb/J 3a
6 ron. o3y MOXHa ITOABOITH, SIKILIO KOpeKiiisg sSNa cTaHO-
BUTb < 8§ MMOJIb/JT 32 24 TOAWHU, 3 TAKUM K€ TTOBTOPEHHSIM
yepe3 48 roquH. OgHaK y KOHKPETHUX MALIEHTIB i3 TilToKa-
JIIEMI€I0, aJKOTOJIi3MOM, HEOOCTaTHIM XapuyBaHHSM, 3a-
XBOpIOBaHHSIMU TediHku [47] Ta Bucokum pusukom OPC
Kopekiito Na ciin 0OMeXUTH 10 8 MMOJIb/J, Y MALli€HTIB

i3 cepenHiM pu3ukoM — 110 10 MMosb/J1 i 10 12 MMoJIb/11 3a
24 ron B iHmmx. sNa cjiin BUMiproBaTH KOXHi 4—6 ronuH, i
SIKIIO TTiABUILIEHHS JOCSITJIO 8 MMOJIb/JI IPOTSITOM MEPIINX
12 roguH, HEOOXiTHO BXXUTY 3aXOIiB IS 3aIT00iraHHST 110~
JATBIIOMY TIBUIIEHHIO, MMOPIBHABIIN Hiype3 i3 5% po3-
YMHOM ACKCTPO3| y Bomi. HagMipHY KOpekIito ciim KoM-
TIEHCYBATH 3a TIPOTOKOJIOM «TaJbMYBaHHS» 3 BBEIEHHIM
JIECMOIIPECHHY 2 MKT ITiIIIKIpHO, SIKIIO € IMaBUIIeHHS Na
0 5 MMOJIb/JI IPOTATOM IEpIINX 2 TOAUH. SIKIIO X MixX
6 i 8 MMOIIB/1T, CITii BBECTU HOJATKOBY BHYTPIlTHHOBEHHY
5% T1I0KO3Y 3i MBUAKICTIO 2—3 MJI/KT/TOM MPOTSAToM 2—3
roauH. Ko crajgacs HeHaBMHUCHA HaaMipHa KOPEKIlisl, €
MOXJIMBICTh 3HOBY 3HU3UTU PiBHi sNa 3a JOITOMOTo10 Aec-
MOIIPECHHY JIJIsI 3ar00iraHHsT ypaxkeHHSIM MO3KY [48].

Hemae 4iTKMX OOKa3iB BUKOPUCTAHHSI CEYOBUHU SIK
€IMHOTO a00 KOMOIHOBAHOIO JIIKYBaHHSI 3 BanTaHAMU.
AHalti3 KiJIbKOX cepiii BUNaAKiB TOKa3aB MEHIIY 4acTo-
Ty HaOMipHOI KOpeKIii Ta BimcyTHicTh BumankiB ODS,
OB SI3aHUX i3 JIiKyBaHHSIM ceuoBHHOIO [49, 50]. ITouat-
KOBa 103a CTaHOBUTH 15 T, i Km0 Na Oyae CKOpUroBaHO
BUILIE Bifl JIiIMiTy, 103y HAaCTYIIHOTO IHS MOXKHA He IMpuiiMa-
4. | HaBmaku, SIKIo Kopekiiisi Na Ha TpeTili JeHb HelIo-
CTaTHSI, 103y CJIiJI TIOABOITHU.

Iuricitop SGLT2 emmnariidyiosnH € epeKTUBHUM Ji-
KYBaHHSIM y 1031 25 Mr/n00y nopiBHsiHO 3 mane6o [51], i3
cepenHim miguieHHsIM Na 10 MMoJib/J1, X04a paHI0Mi30-
BaHi TOCJiIKeHHS 11Ie 04iKytoTbcs. JIiKyBaHHS iHTiGiTOpOM
SGLT2 edekTuBHilie 3a ymMoBU Tpuitomy 1—2 r coji 3a
OJIIMH MPUITOM iXi a6o rimepToHigyHoro (20%) NaCly 500 mx
(izionoriunoro po3zuuny. Kpim toro, ixka, 6arata Ha KaJiit,
ab0 BHYTpPIIIHHOBCHHA iHDY3is XJIOpPUAY Kalilo MOXYTh
OyTH KOPMCHUMM 11 TTapajieIbHOTO MinBUIeHHs Na.

HoBi po3po6ku

He3sBaxarouu Ha Te, 110 1€ AyXe YacTUM i CKIamHUM
CTaH, iCHye He TakK 0arato mpemnaparis, sIKi po3p0o0IsIIOTh-
cs IUIs1 JIIKyBaHHS TillOHATpieMii, OKpiM yxke po3po0Jie-
HOI I'pyly BanTaHIiB i KiJIbKOX BUMPOOYBaHb iHTi0iTOPIB
SGLT?2. 3amicTb 1bOTO iCHYE MOTPeda B Pi3HUX BU3HAUEH-
HSIX 1 MiATBEPIKEHHSIX JAaHUX MOIEPEIHIX CIOCTEPeXeHb
Ta cepiil BUMAKIB i 3amMTaHb, sIKi OyJIM TTOCTaBJICHI 3 T0-
IepeIHbOrO JOCBIY.

ChOorosiHi cevyoBMHA i TOJBaNTaH BBAXKAIOThCS Haii-
OimbIl e(eKTUBHUMU IIpernapaTaMu OpYroi JiHii Ipu
SIADH. Takum ynHOM, MaliOyTHI JOCIIiIKEHHS ITOBUHHI
oyru cropsimoBaHi Ha mpoBeaeHHs PKJ/I FR i3 ceuoBu-
Hoito abo 6e3 Hei, FR mpoTu TonBanTaHy Ta MOpPiBHSIHHS
MOXJIMBOIO ApPyroro BapiaHta tepamii miciasa FR (cedyoBu-
Ha, TojBanTaH abo iHridiropu SGLT2). OckinbKu BCi Tpu
Mpenapati NOTEHUIMHO MOXYTh HECTH PU3UK HAIMipHOI
KOpeKIIil HaTpio (ToBaINTaH, 3BUYaiTHO, HANBUILIWIT), BU-
MpaBAaHi OpsiMi MOPiBHsUIbHI BUIpoOyBaHHs. 11006 3a6e3-
MEeYNTU ONTUMAIbHUI pe3yabraT sl MalieHTa, peTeib-
HUIT MOHITOPUHT i TOTOBHICTh JO BBEIEHHS TilTOTOHIYHOI
piauHU ab0 AECMOIIPECUHY MOXYTh OyTH BUPIlIAJIbHUMU
y TpoLeci MPUNUHSTTS PillIeHHS 111010 KOHKPETHOTO JIiKY-
BaHHS Ta MOXXJIMBUX HACIIIKIB HAAMipHOI KopeKilii [52].

BigmoBimHo 10 000X HacTaHOB (EBPOMEMCHKUX i
CIIA), y Bumankax Hee(eKTUBHOCTI JIiKyBaHHS IEpIIOi
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Jinii FR ceyoBrHa pekoMeHI0BaHa SIK e(heKTUBHUI Bapi-
aHT JIpyroi JiHii, xoua it 6e3 gokaziB PK/ [9, 10]. Ceuvo-
BMHA B JIeKiJIbKa pa3iB e(peKTUBHIllIa MOPiBHSIHO 3 100aB-
kamu NaCl, To6To 15-TpaMoBUii MAaKETUK CEYOBUHU ISt
nepopayibHOro Ipuiiomy 3abesreuye 250 MOcM HUPKO-
BOTO HaBaHTaXEHHSI POZYMHEHUMU PEUOBUHAMM, TOi SIK
1-rpamoBa Tta6sietrka NaCl 3ab6e3neuye 34 MOcm. OnHak
oraHa IIepeHOCUMICTh CEYOBMHU 0OMEXKYE ii IIMPOKe BU-
KOPMCTaHHS, OCKIJIbBKY TipKMil cMaK MOXHa JIAIIE TPOXU
MOJIMIINATY aJ I0BaHTaMU, SIK-OT aneJbCMHOBUI CiK a0o
JuMoHHa kuciota [9, 10]. Otxe, € HOBi 6e3neuHi it edek-
TUBHI IIepOpaIbHi MpenapaTu, 1110 MOJIMIIYIOTh HOT0 CMaK
[53]. do3a nepopajibHOi ceuoBUHU cTaHOBUTH 0,25—0,5 1/
Kkr/no0y (15—30 r/no0y), i ii caim 30iabIIUTH y BUIIAgKaX
BUIIOT OCMOJISIBHOCTI ceui, 3a3Buyaii > 30 r/mo0y [54].
Jlixapi Takox 3HalOTh, 110 y MalliEHTa MOXe CIocTepira-
TUCSI TUMYACOBE IMiABUIICHHSI KOHIIEHTpallii CCUOBUHU B
CUPOBATIIi KPOBi, ajie 1ie He CJIiII BBaXKaTH MOTipIICHHIM
GyHK1il HUpoK [53]. 3peiroro, 1ie HaliemeBIINIA IIpeTa-
pat (< 3 monapiB CILIA 3a 30-rpamoBy no3y) [54].

JaHi 111010 IPSMOro IMOPIiBHSIHHS MiXK BallTaHaMHU Ta
CEUOBHMHOIO BiICYTHi. Y HEBEJIMKOMY OOCiIKEeHHi 12 maii-
eHTiB i3 xpoHiuHuM SIADH (cepenniit sNa 125 MMoJib/71)
MOCJIiIOBHO OTPUMYBaJIM BanTaH (ToJIBanTaH abo caTaBari-
TaH), MOTIM — ce4yoBuHY 15—30 r/m00y 3 mepepBo Mix
KypcaMH JIiKyBaHHs. Binmosige Oyna xopolioro maisi 060X
npenapariB (cepenHiit sSNa 36inbimBes 10 135 MMosb/i),
a repeHoCcuMicTh Oysa moaioHoro [55]. HeBenukuii po3mip
BUOIpKM HOCIIIKEHHs OYB BeJIMYE3HUM OOMEXEHHSIM, ajie
BiH J1aB HATIPSIMOK JIJTsSI MAliOYTHiX HAyKOBUX MOIIyKiB. Cho-
TOIHI CEYOBMHA MOXe OyTH MePeBakKHOIO TepaIi€lo Ipyroi
JIiHIT 3 OIISIAY HAa HeBEIUKWI PU3UK HAaAMIpHOI KOPEKIIil,
¢J1a0KOCTi, HEOOXiMHOCTI TPUBAJIOTO JiKyBaHHS IAlli€HTIB
i3 SIADH Ta 3amo0iraHHs IIOBTOPHIl TOCITiTaIi3allii, 0co-
OJIMBO 3Bakalouu Ha OOMEXKEHHSI Yyacy 3aCTOCYBaHHS TOJI-
Bantany (30 gHiB) a00 MPOTUITOKAa3aHHS B MALli€HTIB 3 IO~
pyueHHsM GyHKIIT meuinku. Hapeluri, puzuk HaaMipHOT
KOPEeKIIil 3 MONepeAHbOro KJIiHIYHOTO TOCBiny 1 iHAMBILY-
aJIbHUX JAHUX KOXHOTO Mpernapary OKpeMo CBiIUUTh TTPO
MOTEHIIHHO MEHIINI PU3MK JIIKYBaHHSI CEUOBUHOIO.

Ha nutaHHS TIpo BUKOPUCTAHHSI TOJIBAITaHy $IK Te-
pamii Ipyroi JIiHii B OCHOBHOMY TOCIITaJli30BaHUX ITalli-
enrtiB i3 SIADH, pedpaxkrepaum no FR, mae Bimmosictu
notouHuii mporokon PKJI mas cramioHapHMX IMalli€HTIB
(ACTRN12619001683123), sikuii, criomiBaeMocsl, HaaacTh
JIOKa31 IS peKOMEHALIil 100 JIiKyBaHHS TOJIBalNTaHOM
[56]. Kpim Toro, BiH MOBUHEH 3alpOITOHYBATH BiAMOBIIb
1110JI0 BUKOPMCTAHHSI TOJIBAIITaHY SIK MOYATKOBOI Tepartil
Ta 1oro e(eKTUBHOCTI i1 Oe3IeKU MOPIiBHSIHO 3i CTaHAApT-
Hoto FR y JiKapHsIHMX MAaLi€HTIB i3 TOMIPHOIO Ta TSIXKOIO
rinoHarpiemieto [56]. YtiMm, 3anuinaeTbes TOM (hakT, LIO
BUCOKA BapTiCTh BaNTaHiB MOPIBHSIHO 3 aHAJIOTIYHOIO pe-
aKIli€o Bi myxXe AereBoi 00OpoOKM cedoBUHOIO [55] crto-
HykaTuMme MmaiioytHi PKJI mo 1poro ayxe BaXJuMBOTO T0-
PiBHSIHHSL.

3a ocTaHHIi Imapy poKiB 3pic iHTepeC A0 JIKyBaHHS Ti-
noHartpiemii iHriditopamu SGLI2, Ki CcTUMYIIOIOTH
OCMOTHUYHUI JIiype3 MPOTIrOoM MiABUILEHOI TI0K03ypil. ¥
pamkax HemronaBHboro PKJI BuBuaBcs ctaH 87 malli€HTIB,

rocmiraiizoBaHux 3 npuBomy rinmoHarpiemii SIADH, ski
OTpUMYBAJIU eMnanticho3uH y 103i 25 Mr/no0y Ha 101aTOK
no cranaaptHoi FR. Uepes 4 nHi y maitieHTiB, sIKi OTpUMY-
BaJI eMITarTi(PIIO31H, CITOCTEPIraiocs 3HAYHO OiTbIIIE i~
BuIlleHHST Na MOpPiBHSIHO 3 MalliEHTaMM, SIKi OTPUMYBAJIA
mane6o (10 mporu 7 mmosnb/n). CipusTiuBUMU hakTopa-
MU Oy rnboka rimoHatpiemist (< 125 Mmoib/i) i HIKYa
OCMOJISUIBHICTh Ha TTOYaTKOBOMY piBHi [51]. OmHak 11e 11e
He OyJ10 TOCTaTHIM TOKa30M, 1100 peKOMEHIYBaTH iHTi0iTOp
SGLT?2 gk cneuugivyne gikyBanHsa SIADH. Takum yuHOM,
Ta caMa IpyIa aBTOpiB BUKoHaja iHie 4-txkHeBe PKJI i3
MepexpecHUM Au3aiiHOM 3 eMnariiio3suHoM 25 mr/mooy
MOPIiBHSIHO 3 TIIane6o B aMOyJIaTOpPHUX MAlli€EHTIB i3 Xpo-
HiYHO!0 TinoHaTpiemieto BHachinok SIADH. Meniana sNa
MiaBUIIMIACS Mil yac gochimkeHHs 3i 131 1o 134 mmoub/n
Y IpyMi JiKyBaHHSI, TOMI SIK MiIBUIIEHHS HE CIIOCTEPIirayiocst
y rpymi ruiane6o [57]. Cnig 3a3HaYUTH, 110 CEPHO3HUX TMO-
6iuHuX edekTiB He OyJI0 i Mpernapat 100pe MepeHOCUBCS,
xoua rpyrma O0yia HeBenukolo (14 mamienTiB). CriomiBaeMo-
csl, IOTOYHE JOCIiIKEeHHS JIIKyBaHHS eMIarTi(pJI03MHOM Y
CTallioOHApHUX i aMOYyIaTOPHUX MALi€HTIB 3 TillepBOJIEMIi€I0
11 €yBOJIEMI€IO Bil JIETKOI IO MOMIipHOI TimoHATpieMil Ma€e
MMATBepAUTH Lieit 6araToobilsiiounii epext [58].

Binmnogins Ha mUTaHHS PO T€, YU MPU3BOIUTH KOPEK-
1151 TiMOHATPIEMIl y TOCIiTai30BaHMUX IMALli€HTIB 10 3HU-
SKEHHSI PU3MKY CMEpPTIi Ta TpPUBAJIOCTi epeOyBaHHS a0 I10-
BTOPHOI TocHiTati3allii, € BaXXJIMBUM aCIEKTOM JIiKYBaHHS
rinonarpiemii [59, 60]. Y nocmimkeHHi 3a yyactio 18 marii-
€HTIB 3 rinoHatpiemieto (< 127 MMoJIb/7), SIKi TIPOXOIUIIA
criellializoBaHe JIiKyBaHHSI, TTIOPiBHSIHO 3 23 KOHTPOJIbHU-
MU nauieHTamu (cepenHiit sNa 124,1 mmonb/i) O6yno 1o-
Ka3aHo, 1110 CIOCTepiragocst HabaraTo MIBU/IIIE MiTBUILIEH-
Hs1 Na (= 5 MMOJIb/JT) i KOopoTiile nepeOyBaHHS B JIiKapHi
y rpyni BTpydaHHs [59]. Kpim Toro, iHille olHOIIEHTpOBE
PETPOCHEKTUBHE MOCIIIKEHHS TPOTIATOM S-piyHOro Ie-
piony mokasajo, 1o rinoHarpieMist (< 120 MMob/7), SIKY
JIIKy€ CTeliaTicT, MOXe 3HU3UTH PU3UK CMepTHOCTI Y 91 %
narieHTiB [60]. Un 3MeHIIye KOpEeKIlisl TilmoHaTpieMil y
rocCmiTajai30BaHMX MAali€HTIB PU3MK CMepTi abo MOBTOp-
HOI TocmiTajizalii [61], y TOTOYHOMY GaraToLieHTPOBOMY
MixHapogHomy PK/I, 1110 Habupa€eThCes, 11e HaJeKUTh ITij-
TBEPAUTH.

IIo cTocyeThecss MPOTHO3Y, TO BiH 3aJI€KUThH Bill TSKKO-
CTi 1 OCHOBHOI MPUYMHU TilIOHATPIEMII Ta € IIOTAHUM IIPUA
TOCTpili, TSKKIili TimoHATpieMii, 0COOJIMBO Y JIITHIX JIomei
[62]. Hacninkamu HemikoBaHOI 260 HeageKBaTHO JIIKOBAHOT
rirmoHaTpieMii € MiIBUILEHHS 3aXBOPIOBAHOCTI Ta CMEPT-
HOCTI, 30i/IbIIIEHHsI TPUBAJIOCTI MepedyBaHHS B JIiKapHi i
dinancoBuii TTAp WIS cycmibeTBa [63]. LIBumka Kopek-
11is1 XpOHiYHOI TirnoHatpiemii Mmoxe cipuuuHuT ODS, i 11
CJIiT JIIKYBATH ECMOITPECUHOM [64] y 1031 2—4 MKT napeH-
TepaJibHO KOXHi 6—8 ToauH BiIMOBiaAHO 10 piBHS Na.

BUCHOBKMU

lNnoHaTpiemiss € HaWMOIIMPEHIINM €JIeKTPOJITHUM
po3IamoM Y JIiKapHSHUX ITAalli€HTIB i MOB’sI3aHa 3 KOPOT-
KO- ¥ TOBrOCTPOKOBOIO 3aXBOPIOBAHICTIO Ta CMEPTHICTIO.
IIBunkicte kopexiii 3a gormomorow 3% NaCl y Burisui
100-mM1 BHYTpIillTHLOBEHHOIO Ooiiocy abo Oe3mepepBHOI
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iH(Y3ii 3aJIeXXKUTh Bil TSKKOCTI Ta CTIMKOCTI CUMIITOMIB i
noTpedbye 4yactoro OGioxiMiuHoro MoHitopuHry. LlIBuake
rnepiognvHe BBEJICHHS TiNMePTOHIYHOTO PO3YMHY € KpalllkuM
IIJIST JTIKyBaHHSI CAMIITOMAaTUYHOI TilOHATPieMil.

Maiixe momoBuHa mauieHTiB i3 SIADH He pearyroThb
Ha FR gk Tepamnito nepuioi ninii. Ha chorogHi ceyoBu-
Ha i TOJIBANTaH BBAXalOThCS HailleEKTUBHIILIMMU TIpe-
napataMu apyroi JiHii npu SIADH. OgHak mokasiB mis
BKa3iBOK 1100 BMOOPY Tepalrii Apyroi JiHii TiImoTOHIYHOI
rinmoHatpiemii 0pakye, okpim Kinbkox PKJI TonBanTany it
eMIiariiuo3uHy, sIKi TOPiBHIOIOTH MperapaTu 3 miaueoo.
IlepopanbHa ceyoBHMHA BBaXKa€ThCsl AyxKe €(PEeKTUBHUM i
0e3IeYyHrM 3aco00M JIiKyBaHH:. JIerky Ta 6e3CMMITOMHY
TiMOHATPIEMIIO JIKYIOTh JOCTATHIM CHOXWBAHHSIM PO3YM-
HEeHUX pevoBUH (coJii Ta 6isika) i mouatkoBuM FR 3 Kopu-
ryBaHHsIM Ha OCHOBI piBHs sNa. CrneuudiyHe JTiKyBaHHS
BanTaHaMU MOXe PO3IJISIIAaTUCS Y TIALIIEHTIB 3 €yBOJIEMi€IO
a0o rinepBoJieMi€lo 3 BUCOKOI akTUBHicTIO AJIT.

Goce Spasovski

1106 3abe3neynT ONTUMAaIbHI pe3yabTaTy IS Malli-
€HTIB, PETEJIbHUIA MOHITOPUHT i TOTOBHICTh 1O BBEAECHHS
TiMOTOHIYHOI PifMHU 200 AECMOMNPECUHY MOXHA BBaxkaTu
BUPIIIAJIBHUMM TSI CrielniYHOrO JIIKyBaHHSI Ta MOX-
JIMBOI1 HaaMipHOi Kopekuii [52]. He3Baxkatoun Ha moJtirn-
IIeHHsT 00i3HAHOCTI IMOAO TilTOHATpieMii, MOB’s3aHOI 3
JliKapHeo (BBEeIEHHSI MiMOOCMOTUYHOI PiIUHN) Ta PUBUKY
ODS (mammipHa TepameBTHYHA KOPEKIlis), HEOOXiTHUI
peTeIbHUIT MOHITOPUHT, 11100 YHUKHYTHU SITDOTEHHOI 3a-
xBopioBaHOCTi. [locTymoBa KopekiIisl Ta KJIiHiYHA OIliHKa
BiIMOBIAHO 10O HACTAHOB € KPAILIMMMU ITOPiBHSIHO 3i IIBUI-
KO0 HopMatizalieto sNa 10 1abopatopHOro pedhepeHCHO-
ro giarasony [65].

Cncok nitepatypu 3a nocunaHHAIM:
https://doi.org/10.1093/ndt/gfae162.

OpuriHan HagpykosaHo B Nephrol Dial Transplant, xoBTeHb 2024 p.,
Tom 39, Bunyck 10, c. 1583-1592, https://doi.org/10.1093/ndt/gfae162.
[HoaBin asTopa Ha nybnikawito B XypHasi «Hupku»
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Department of Nephrology, University of Skopje, Sts. Cyril and Methodius, Skopje, North Macedonia

Hyponatraemia — treatment standard 2024

Abstract. Hyponatraemia is the most common electrolyte disor-
der in hospital patients associated with increased morbidity, mor-
tality, hospital stay and financial burden. The speed of a correction
with 3% sodium chloride as a 100- to 150-ml intravenous bolus or
continuous infusion depends on the severity and persistence of the
symptoms and needs frequent biochemical monitoring. The rapid
intermittent administration of hypertonic saline is preferred for
treatment of symptomatic hyponatraemia. In asymptomatic mild
hyponatraemia, an adequate solute intake with an initial fluid re-
striction of 500 ml/day adjusted according to the serum sodium
levels is preferred. Almost half of the syndrome of inappropriate
antidiuretic hormone (SIADH) patients do not respond to fluid
restriction as first-line therapy. At present, urea and tolvaptan are
considered the most effective second-line therapies in SIADH.
However, the evidence for guidance on the choice of second-line

therapy of hypotonic hyponatraemia is lacking. Oral urea is con-
sidered to be a very effective and safe treatment. Mild and asymp-
tomatic hyponatraemia is treated with adequate solute intake (salt
and protein) and initial fluid restriction with adjustments based
on serum sodium levels. Specific treatment with vaptans may be
considered in either euvolaemic or hypervolaemic patients with
high ADH activity. In order to ensure optimal patient outcome,
close monitoring and readiness for administration of either hypo-
tonic fluids or desmopressin may be crucial in the decision-making
process for specific treatment and eventual overcorrection conse-
quences. According to the guidelines, gradual correction and clini-
cal evaluation is preferable over rapid normalization of serum so-
dium towards the laboratory reference ranges.

Keywords: diuretics; fluid restriction; hyponatraemia; urea; vap-
tans
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OUiHKO PU3UKY LUBUAKOTO NMPOrpecyBaHHS
XPOHIYHOI XBOPOOGU HUPOK

PestoMe. AKTyaAbHICTb. Y BCbOMY CBITi XpOHIHHQ XBOPO6Q HMPOK (XXH) € mo6anbHO npobaemoro. 3a-
no6iraHHs1 PO3BUTKY XXH, O TAKOXX LUBUAKOMY MPOOrpecyBaHHIO XXH € npiopureTHM 3QBAQHHSIM Cy4YQCHOI
Hegponorii. LLBnaKm rporpecyBAHHSIM XXH rpuiHSITO BBAXKQTN 3HUXKEHHST PO3PAXYHKOBOI LUBUAKOCTI KAY-
604k0BOI pinbrpauii (PLLK®) GinbLue 3a 5 MA/xB/ 1,73 M?/pik. MeTa: OLiHNT PU3MK LLUBUAKOIO MPPOMPECYBAH-
Hs1 XXH 'y nauieHTiB 3 XXH 1-3- CTQAIV LUASIXOM BU3HQYEHHST CMIBBIAHOLLEHHS QAbOYMIH cedi (UAID)/ypomoAy-
AiH ceyi (uUmod) TQ nopiBHSIHHST OTPUMQHMX PE3YALTATIB i3 PLLK® TQ iHAEKCOM KOMOPGIAHOCTI YOpACOHQO
(IY) umx naujeHTiB. Marepiaan Ta MetoAu. [1auieHTiB 6YAO roAineHO HA 3 rpyrv: 1-wa rpyna (n = 46) — nawyi-
€HTN 3 XXH 1-3-i CT., sikiMmaam I4 < 2, 2-ra rpyna (n = 45) — nauieHt 3 XXH 1-3-i ct., siki maam [4> 3, i 3-1s1 rpyrna
(n = 32) — nauieHTn 6e3 GakTopiB pu3nKy XXH i 6€3 03HAK MOLUKOAXKEHHST HUPOK. Pe3yAbraty. Pe3yAsTaTi
AOCAIAKEHHST MOKA3AAM, LLLO CTATUCTUYHO 3HAYYLLIOK (P<0,05) € AHIVIHO perpecis Mixk MOKQ3HuKamm UAIb/
uUmod i plLIK® B 1i 2 rpynax. B nepLuivi rpyri mixk uAlb/uUmod i pLLIK® koegiuieHT kopesuii (R) AopisHiOE
-0,295. B pApyrivi rpyni mixk uAlb/uUmod i plLUIK® R aopisHioe —0,32 — iCHye cepeAHst 06epHeHa 3aAEX-
HIiCTb.. BUCHOBKWN. [pou 3HavyeHHi uAlb/uUmod Ginblue 3a 0,94 € pusnK LWBUAKOTO MporpecyBaHHI XXH. €
rnotpeba B NMOAQALLUNX AOCAIAXKEHHSIX Y LiIbOMY HAMPSIMKY AAST 3GIAbLUEHHST €(EKTUBHOCTI MPOMHO3YBAHHSI
LUBUAKOrO fporpecyBaHHs1 XXH.

KAKO4YOBI CAOBQAL: XPOHIYHA XBOPOOQ HUPOK,; QALOYMIH;, YOOMOAYAIH; LUBUAKICTb KAYGOYKOBOI iAbTRAL; py-
3UIK LUBUAKOIO MPOrpeCyBAHHST XPOHIYHOT XBOPOOU HUPOK

Bctyn

YV BcboMy CBITI, i B YKpaiHi TaKoX, XpOHidYHa XBOopoOa
Hupok (XXH) e rnobanbHowo mpobdieMoro. Hespaxkarouu
Ha BIIPOBAIXKEHHSI OiIbII cydacHUX TexHosorii, XXH mia-
rHocTyeThest y 10—16 % nopocnoro HaceneHHs cBiTy (12 %
HacesleHHs Ykpainm) [1—3]. IIpoGiema BYacHOTO BH-
SIBJIEHHSI TPYI TMAaIliEHTIB 3 BUCOKMM PU3UKOM IIBUIKOTO
nporpecyBanHs XXH 1e moci He BupimeHa [1, 4].

XXH miarHOCTYIOTh, SIKIIO pO3paxyHKOBa IIBUIKICTh
Ki1yo6oukoBoi ¢insrpauii (pLLIK®) nporsrom 3 i Ginbiie
MicsuiB € meHmorw 3a 60 mii/xs/1,73 M? i/abo criBBiTHO-
LIeHHs albOyMiH ceui (uAlb)/KpeaTuHiH ceui Oisiblle 3a
30 mr/r. € ’arb craniii (1—5) XXH, axi Bu3HavyaloTh Ha
nmincraBi plIIK® 3a ¢popmynoro CKD-EPI (ta6a. 1). Ha
neputiit craaii XXH ¢yHkiis HUpok 30epexeHa (€ aulie
MiATBEPIXEHI J1a00paTOPHO-IHCTPYMEHTAJIBHO 3MiHU B
HUpPKax), a Ha cTajii 5 (TepMiHajbHa CTaliss XBOpOOU HU-
POK) MPUENHYETHCS TSXKKa HUPKOBA HENOCTATHICTb, sIKa

norpedye HUPKOBO-3amicHoI Tepartii. Ctamist 3 BKiovae 3a
i 3b, 110 BiAIOBigA€ «JIerko a00 MOMipHO 3HMXKEHI» 1 «I10-
MipHO 200 CUJIbHO 3HUXEeHiil» yHKIIiT HUpoK [1, 4].
plIK® ouiHI0I0TE 32 TOIMOMOIow (GopMyJn KOHBEP-
Tallii piBHS KpeaTuHiHy riadmu CriBpoOITHUIITBA EITi-
nemiosorii XXH (Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI)) (ta6a. 2). plIK® y Hopwmi
craHoBuTh 95 *+ 20 mu/xB/1,73 M? y xiHOK Ta 125 mu/
xB/1,73 m? y vonosikiB (1o 30 pokiB). IllopiuyHo micust
30 pokiB pIIK® 3umxyeTbcst Ha 1 mut/xs/1,73 M2 [1, 4].
SumxenHs plIIK® Ginpine Hix Ha 5 Mi/xB/1,73 M2/pik
PO3LIHIOETHCS SIK IIBUAKE MporpecyBaHHsI XXH.
Haii6inbin paHHiM (TOKJIiHIYHMM) MapKepoM ypaxKeH-
HSI HUPOK € piBeHb MiKpoaaboyMiHypii (Big 20 mo 200 mr/n
a6o Bia 30 1o 300 Mr/no0y B paHKOBIii TTOPILii cevi). ATbOy-
MiH CHHTE3y€EThCS B MEUiHLli (MOJEKYJIsIpHA Maca OJIM3bKO
65 k/1a). HopMabHUMIt piBeHB Y KPOBi B IOPOCITHUX Y MeXKax
35—53 r/n. Y HOpMi i3 ceuero BUBOAMTHCS HE3HAUHA KiJlb-
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KiCTh aJIbOyMiHy HaliMEHIIIOro po3Mipy (MiKpoaabOyMiH),
OCKIJIBKM KJTyOOUKY iHTaKTHOI HUPKM JUIsT OUTBIINX 32 PO3-
MipOM MOJIEKYJT aibOyMiHy, SIKi HEraTUBHO 3apsiIKEHi, He-
MPOHUKHI [5—9].

Ypomonynin ceui (uUmod), TakoxX BifoMmuii sik 0ioK
Tamma — Xopcdosuta, € HaOUIbII TTOMMPEHUM OiITKOM
y ceui 3mopoBoi moauHu. Umod siBiisie co6oto Giok Ma-
coto 90 xJla, yTBOPIOEThCS BUKIIOUHO ETiTeTiaIbHUMU
KJIITUHAMU B HUPKaX, $IKi BUCTWJIAIOTh TOBCTUH BUCXi[-
HUIl Bigmin metai [ensne i gucrainbHi KaHambli. Y IIpo-
cBiTi KaHanbliB Umod yTBOpIOE BHCOKOMOJIEKYJISIPHi
HUTKM, sIKi BXOIATb IO CKJIagy MaTpUlli TiadiHOBUX IM-

ainapiB. Umod cXuJbHUI OO CHJIBHOIO TIJIiKyBaHHsI, Ha
ske npunamae 30—40 % iforo 3arajabHOI MOJIEKYJISIPHOI
MacHu, Ta Ma€ HM3bKY i30ejieKTpuuHy Touky (pl 5,00);
Umod — 11e KUCanMii MOHOMEpPHUI IIiKOIPOTEiH, TIiKO-
3uochaTUIMIIIHO3UTON, BiH IIOraHO 3a0apBIIIOETHCS
KyMaci CMHIM i Maiike He BUIHMI Mpu esiekTpodopesi B
roJliakpwiaMiniHOMy TeJli 3 JAoaeluicyb(haToM HaTpilo
[4, 10—16].

MeTa: OLIHUTH PU3KMK IIBMIKOIO IIPOrPECYBaHHS
XXH y namienTiB 3 XXH 1-3-i cTamiit nuisixom BU3HaAYeH-
Hst uAlb/uUmod Ta MopiBHSIHHS OTPUMaHUX PE3YJIBTATIB i3
pIIK® Ta Y 1ux nauieHTiB.

Tabnuys 1

KDIGO (Kidney Disease: Improving Global Outcomes)
2012: NMporHo3 XXH Ha nigctasi pLUK® i anb6ymuHypii

KaTteropii nepcucTyto4oi anb6ymiHypii
A1 A2 A3
HopmanbHa - .
a6o HesHa1Ho n:;l:\cx:ﬂ::a niAI;ELTIZHa
nigBuULLEHa
< 30 mr/r 30-300 mr/r > 300 mr/r

< 3 mr/Mmmonb

3-30 mr/mmonb

> 30 mr/Mmmonb

C1 | HopmarnbHa a6o BMcoka >90 Huabknin puank™ | MNMoMipHWi pusmk | Bucoknin pnank
C2 | HesHa4yHO 3HMXEHA 60-89 Hu3bKniA pu3nK [MomipHWUA prn3nk Bucokunii pusnk
o~ .
. . . . K€ BUCOKUM
ENE C3a | MNMomipHO 3HMXEHa 45-59 MomipHWin pn3nk | Bucokuit pusmk 'gmywel( co
a2
= . e BUCOKUI [y>xe BUCOKUI
o= TTEBO 3HMXKEH —44 Bucokuin pusmnk Ay
Sa C3b | CytTeBo 3 eHa 30 co pu3 PU3IK DU3NK
q) ~
= = ) Y/ 1
. K€ BUCOKUI K€ BUCOKWUI K€ BUCOKUM
2| C4 |Pisko aHmxeHa 1529 | ByXesuco Ayxe suco Hyxe snco
pU3nK pU3unK pU3nK
. K€ BUCOKMIA XE BUCOKNI K€ BUCOKMI
C5 | HupkoBa HepocTaTHICTb <15 Ryxe suco Hyxe snco Hyxe suco
pU3nK pU3unK pU3unK

lMpumitka: * — 3a BIiACYTHOCTI iHLUNX MapKepiB NoLIKOAXeHHS HUpoK abo XXH [1, 4].
Ta6bnuys 2. PisusiHHA CKD-EPI, 2009 p. (moaudpikauis sig 2011 p.)

Paca Cratb SCr, mr/100 mn ®dopmyna

XKiHo4a <07 167 x (0,993 x Cr/0,7)-0228

- KiHo4a >0,7 167 x (0,993)8 x Cr/0,7)~"2"
TeMHoLLKIpi - -

Yonosiva <0,9 164 x (0,993)B x Cr/0,9)-0412

Yonosiva >0,9 164 x (0,993)8 x Cr/0,9)"2"

KiHo4a <0,7 151 x (0,993)8 x Cr/0,7)0328

: KiHo4a >0,7 151 x (0,993)8 x Cr/0,7)"2"
Asiatun - -

Yonosiva <0,9 149 x (0,993)B x Cr/0,9)-0412

Honosiva >0,9 149 x (0,993)* x Cr/0,9)"2"

KiHoya <07 145 x (0,993)8 x Cr/0,7)0328

|C|'|aHoaMepV|KaHL|,i Ta JKiHo4a >0,7 145 x (0,993)BiK X CI’/O,7)71’21

iHOiaHUi Yonosiya <0,9 143 x (0,993)8 x Cr/0,9)-0412

Honogiva >0,9 143 x (0,993)8* x Cr/0,9)-"2!

KiHo4a <07 144 x (0,993)8 x Cr/0,7)0328

P, KiHoua >0,7 144 % (0,993)8 x Cr/0,7)~"2"
Bini Ta iHwWi - -

Yonosiya < 0,9 141 x (0’993)BIK x Cr/o’g)_oymz

Honogiva >0,9 141 x (0,993)8* x Cr/0,9)"2!

Mpumitka: SCr — KOHLeHTpayisi KpeaTuHiHy B cupoBartui kpoBi; SCr, mr/100 mn = SCr (Mkmosnb/n) x 0,0113 [1, 4].
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MaTepiaAn Ta MeToAmn

VY niepion 3 nucronana 2021 poky 1o aotuii 2023 poky y
TOB «BETA-TIJTHOC», TOB «HedponoriuHa KiiHika mpo-
decopa . Isanosa» tTa KJI1I BpoBapcbkoi 6aratorpodiib-
HOI KJIiHIYHOI JIiKapHi, 1110 € KJIiHIYHUMU 6a3aMu Kadeapu
Hedposorii Ta H3T HattionansHoro yHiBepcureTy oXopo-
Hu 3n0poB’s Ykpainu imeni I1.JI. Lllynuka, Oysno npose-
JIEHO BiIKpPUTE MPOCTIEKTUBHE PAaHIOMi30BaHEe KOTOPTHE
pociaimkeHHs ROLUNT (uROmodulLin, UbiquinoNe,
glutaThione), y IKOMy B3s111 y4acTh 123 mali€eHTH.

IlamienTiB Oyno momiseHo Ha 3 rpymu: 1-1ma rpyna
(n = 46) — mauientn 3 XXH 1-3-i ct., gki manu 149 < 2,
2-rarpyna (n =45) — nauientu 3 XXH 1—3-i ct., gki Manu
I4 > 3, i 3-ta rpyna (n = 32) — nauieHTu 6e3 (akTopiB
pu3uky XXH i 6e3 03HaK MOLIKOAXEHHS HUPOK.

CepenHiit Bik nauieHTiB ctaHOBUB 49—50 p., 4OJIOBIKiB
44 (35,77 %), xinok 79 (64,23 %). 3a BikoM i cTaTTIO BCi
TPy He Majiu CTATUCTUYHO 3HAYMMUX BiZIMiHHOCTEIA.

Y crpykrypi XXH mnepeBaxkanu: TyOyJI0iHTEPCTUILI-
albHUI HedPUT HEBCTAHOBJIEHOI eTioyorii — 27 maii-
eHtiB (29,67 %), rinepreH3uBHa Hedponaria — 22 Tma-
wientu (24,17 %), nmiabernyHa Hedpomaria Oyna y 16
nauieHTiB (17,58 %), 12 malieHTiB i3 cevyokam’sHOIO
xBopo6oio (13,19 %), malieHTH 3 XPOHIUYHOIO iH(EKIIIED
cevoBuBinHuX 1Usixie — 10 (10,99 %), nmomarpuyHa He-
pomatis — 2 (2,2 %), 1 naiieHT 3 MOTIKICTO30M HUPOK
(1,1 %), xponiuauit rmomepynonedpur — 1 (1,1 %).

Y rpyIy KoHTpoIII0 BXOOmIn 32 Tami€eHTH BikoM Big 22
1o 45 pokiB 0e3 dakropiB pu3uky XXH i 6e3 o3HaK I10-
IIKO/IKEHHsT HUPOK 3 piBHeM uUmod Bin 27,3 1o 33,3 mr/n
(cepenHe 3naueHHs 30,4 mr/n). Hamu Bniepiie orpumati
3HaueHHs1 criBBigHOLIeHHs UAlb/uUmod y 3mopoBux Jo-
neii. Jliama3oH KolmBaHb y HUX cTaHOBUTH 0,34—0,94.

Kputepisimu BKIIOYEHHSI XBOpHUX Y JOCHiIKEHHS
ROLUNT Oynu: HasiBHICTb pe3y/IbTaTiB J1abopaTOpHO-iH-
CTPYMEHTAJILHUX JOCIiIKeHb, BiK Bif 18 10 64 pokiB, 3roga
nali€eHTa Ha y4acTb y JOCJi>KEHHi, 31aTHICTh 10 aAeKBaT-
HOI CITiBITpaLli B POLIEC] JOCITiIXKEHHS.

KpurepigsmMu BrkimodeHHs 3 gociimkeHHST ROLUNT
Oy/Iu BiIMOBa MallieHTa, MCUXiYHi po3Jiaau, 1eKOMITeH ca-
11is1 XpOHIYHUX 3aXBOPIOBaHb, TOCTPi HEBIAKJIAIHI CTaHU,
TSIKKi 3aXBOPIOBAaHHSI MEUiHKU, OHKOJIOTis.

3aTopi XL 180 (Erba diagnostics Mannheim) 3a craHnapt-
HOIO METONMKOI0, Ha mincTasi JiteH3ii MO3 Ha MeauuHy
npakTuky Ne 637 Big 01.10.2015 p.

3abip KpoBi JUIsT JOCTIIKEHHST ITPOBOAMBCS HATIIECEP-
e o 9-i1 ToaMHi paHKy, 3a0ip cedi i JoIpaBIeHHs B J1abo-
paTopiro 3MilCHIOBAIMCS TIALliEHTAMU CaMOCTIHO, 3TiTHO
i3 3araJIbHOTIPUHATUMU BUMOTAMH.

Hamu Bu3HaueHo y Imaii€HTiB Ha IepIIoMYy eTarli JOCITi-
JIKEHHST HACTYIHI mokasHuku: uUmod, uAlb, 14, pIIIK®
3a popmynoro CKD-EPI (ta6m. 3).

V Bcix mauieHTiB OyJ0 BU3HAYEHO iHIEKC KOMOpPOid-
Hocti Yapiucona (I4). IY 3amporoHoBaHUU AT OLIHKA
BiZlTaJIEHOTO MTPOTHO3Y KOMOPOinHUX XBopux y 1987 porii
BueHuM M.E. Charlson. Lleii iHnekc ouiHoe B 6anax (Big
0 mo 40) HasIBHI CYITyTHi 3aXBOPIOBaHHSI, @ TAKOX JOTAETh-
Csl OTMH OaJl Ha KOXHi IeCSITh POKIB KUTTS, SKIIO MALliEHT
crapiie 40 pokiB (To6T0 50 pokiB — 1 6aj, 60 pokiB — 2
Oanu i T.a.). 3a ['4Y MoXHa BU3HAYUTH JIETAJIbHICTh MALli€H-
TiB, SIKa 3a BiICYTHOCTI KOMOpPOiZHOCTI cTaHOBUTH 12 %,
nipu 1—2 6amax — 26 %; nipu 3—4 6anax — 52 %, a npu cymi
noHan S 6aniB — 85 % [1, 17].

pIIK® ouiHOBaIM 3a 1OIOMOroK (popMyIn KOHBEp-
tauii piBHs sCrea CKD-EPI [1] (Ta6:. 2).

Metonuka BuzHaueHHs1 piBHA uUmod HacTymHa.
3pasku cedi (cepemHs Topilist), 3i0paHOi BpaHIli, Bimpasy
IicJIst OTPUMaHHS pO3NOoAIsI B npobipku (1,5 mur). Yci
3pasku ceui 30epiranucs npu remnepatypi —20°C. uUmod
BUMIPIOBAJIA 32 JOTIOMOT'0I0 KOMEPIIiiTHO JOCTYITHOTO Ha-
6opy mns imyHodepmeHTHoro aHanizy (ELISA, OriGene
Technologies GmbH, Tepdopna, Himeyunna). Hanani Bu-
poOHUKOM xapakTepucThKu [PDA: Ha3Ba — BUCOKOUYTIIN-
Buli ceHaBiu-Habip ELISA mis KinbKicHOTO BHM3HAYEHHS
uUmod moauun (Human Uromodulin/umod ELISA Kit);
96 nyHOK 3i cTpimaMu; yymmBicTs < 10 mr/mu; mianasoH
BusiBiieHHs 312—20 000 nr/mi; ipu 4 °C 30epiraHHs Mpo-
Tarom 6 micsuis, mpu —20 °C — npotsarom 12 micsuis. Pi-
BeHb UUmod BuMiproBaau 3a 101oMorow ¢GoToMeTpa Ipu
noBxuHi xBuiti 450 HM 1 eTasoHHIN 1OBXWUHI XBrIi 620 HM.
JocaimkeHHsT TpOBOAWIOCHh Ha iIMyHO(EPMEHTHOMY aHa-
nizaropi RT-6100 (Rayto Life And Analytical Sciences Co.,
Ltd., KHP) [1, 4].

Yci naiieHTr BracHOpyd TiAnvcanv
iH(OpMOBaHy 3romy Ha y4acTb y IOCIi-
IKeHHI, yCi JaHi JOCTiMKeHHS Oy 3He- | 2,5
0COO0JIeHi.

Hiarno3 XXH BcTaHoBIOBaIM 3rif- 2
HO 3 pekoMeHpaauisiMu HaiioHanbHOI
HedposoriuHoi criiiku (NKF-K/DOQI)
CHIA, xpurepiiB KDIGO 2012 poky ta
BinmoBinHO g0 Hakazy MO3 VYkpaiHu
Ne 593 Bim 02.12.2004 poky (3i 3miHa- !
MU, BHECEHMMHU 3TigHO 3 HakazoM MO3

1,5

VYkpainu Ne 384 Bin 24.05.2012) [1, 4]. 05
VYci manieHTH 00CTeXeHi JabopaTop-
HO. 3arajbHOKJIiHIUHI Ta OioXiMiuHi J1a- 0

0OOpaTOpHi HOCTIIKEHHSI BUKOHYBAJIUCS
B nabopatopii TOB «BETA-ITJIFOC» Ha

uUMOD

625 1250 2500 5000 10000 20000

uUMOD

aBTOMAaTHM30BaHOMY 0iOXiMiYHOMY aHaJli-

PucyHok 1. CtaHaapTHa kKpusa uUmod [1]
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KanibpoBaHa kpuBa BiAIlOBiIa€ aianma3oHy Ta HOpMaMm
BUPOOHMKA LILOTO PEAKTUBY Ta HABEJIEHOMY HUM MPUKJIIA-
Iy CTAaHIAPTHOT KPUBOI, sIKa BXOAWIA A0 peakTuBy Human
Uromodulin/umod ELISA Kit (EA102492) [1, 4]. IIpu-
KJ1aJ CTAaHZAPTHOI KPUBOI IOIaHO Ha puc. 1.

Hnst ouninku posnofainy aaHux (n = < 50) BUKOpUCTO-
ByBaBcs TecT lllamipo — Binka. /laHi 3 HOpMaJabHUM PO3-
MOIJTOM OYyJIM HaBeIeHi SIK cepemHE t cTaHmapTHE BiIXu-
JeHHs (maHi momaHi Ik M + SD), 3 HeHOpMaJIbHUM — SIK
MeliaHa Ta HIDKHINM i BepXHill KBapTWiIi (IaHi IomaHi sK
Me(Q,) (Q,. Q).

Kopenauito IlipcoHa BUKOpUCTOBYBaau 51 OLLIHKU
3B’SI3Ky Ha IovaTKoBoMy erari. JIiHiiiHy perpecito mpo-
BOJMJIM i3 3aJI€XKHOI0 3MIHHOIO Ta HE3aJIEXKHUMU 3MiHHU-
mu. Kopensauilinuii aHai3z i aHaji3 MHOXWHHOI perpe-
cii mpoBonuin 3a koediuieHToM KopeJsiii ITipcoHa (r).
P-3nauenns < 0,05 BBaxKanocsi CTaTUCTUYHO 3HAYYIITVM.

MarteMatTnyHMiI aHaJli3 i CTaTUCTMYHA OOpoOKa pe-
3yJIbTaTIiB 31iCHIOBAIMCH 32 IOTIOMOTOI0

PesyAbTaTH

Ha npyromy etami nociiakeHHs 3podjeHa CTaTUCTUY -
Ha oOpoOka pe3yabrariB. Pe3yabratv mOCTiIKEHHsS I10-
KazaJiu, 110 cTaTUuCTUYHO 3Hauyiow (p < 0,05) € niniitHa
perpecist Mixx mokazHukamu uAlb/uUmod i pIIIK® B 1-it i
2-1i rpymnax (taou. 4).

Pesynbratu kopensuii [lipcoHa nokazanu, 1o B 1-i
rpymi icHye ciabka 3BOpOTHa 3ajexHicTb Mixk pLIK®
ta uAlb/uUmod (r(44) = —0,295, p = 0,046), a B 2-it

rpyni — cepeaHs 3BOpOTHa 3ajexHicTh Mix pILIK®
ta uAlb/uUmod (r(43) = —0,32, p = 0,032) (puc. 2, 3,
Tab1. 4).

VY 1-i1 rpymi mix uAlb/uUmod i pIllIK® R gopiBHIOE
—0,2953 — icHye ciabka obepHeHa 3a1eXKHICTh (301IbIIeH-
Hst uAlb/uUmod Ha 1 — 3HaueHHs plIIK® 3meH1IyeTHCS
Ha 7,4352 (b, = —7,4352 Cl [-14,743, —0,1274])) (puc. 4).
R2 — 0,08722 (o3Havae, 1o 8,7 % minmusocTi p LTK® mo-
sicHoeThest uAlb/uUmod).

Microsoft Excel 2010 na I1K, Kingdom 6
Statistic.

HocnimkeHHs 0yJ10 cXBaJleHe KOMiCi-
€10 3 MUTaHb eTUKKU HalioHajabHOrO yHi-
BEPCUTETY OXOPOHHU 3A0pPOB’S YKpaiHu
imeni I1.JI. Illynuka.

Ilpy  mpoBemeHHi  JOCHTiTXKEHHS

uAlb/uUmod

ROLUNT notpumyBajivich MpaBui 6e3- 0
MeKu JUIsl 30epexXeHHsT XUTTS, 3M10pOB’s
i MpaB MAIliEHTIB, MOpPAJIbHO-CTUUYHUX

0 20

40 60 80 100 120 140
PLUK®

HOPM i KaHOHIB JTIIOICHKOI TiTHOCTI 3TiTHO

PucyHok 2. Kopensuia mix uAlb/uUmod i pLUK® (1-wia rpyna)

3 [enbciHchKoO nekimapaiiero BcecBit-
HBOI MEIWYHOI acomuialii (eTMIHi MpuH-
LIMTTA TIPOBEICHHST HAyKOBUX METUYHMX
JOCITIKEHb 3a yJacTio JoauHu (1964—
2008 pp.)), OCHOBHUX ITOJIOKEHb KOHBEH -
uii Panqu €Bponu npo IpaBa JIOAUHU Ta
6iomenuimHy (Big 04.04.1997), ETnuHoro
Koaekcy BueHoro Ykpainu (2009) i Haka-

300

200

uAlb/uUmod

100

A A A AM A AL AL BSASM AL Ah AA

3y MO3 Vkpainu Ne 690 Bix 23.09.2009 (3i 0
3MiHaMU, BHECEHMMU 3rimHO 3 Hakazom

0

40 60 80 100 120
PLUKD

MO3 Ykpainu Ne 523 Bin 12.07.2012) [1].

PucyHok 3. Kopensuis mix uAlb/uUmod i plLUK® (2-ra rpyna)

Ta6nunys 3. [Nloka3HUKN O6CTEXXEHHS Nayi€eHTIB Ha NoYaTKy AOCHIAXEHHS

Moka3Hukun Fpyna 1 (n = 46) Fpyna 2 (n = 45) F'pyna 3 (n = 32)
uAlb/uUmod 1,06 (0,82, 1,34) 1,318 (1,04, 1,89) 0,52 (0,436, 0,6105)
14 1(0,2) 2(1,2) 0(0,0)
pLLUK® 82,04 + 20,23 83,55 + 15,92 105,25 + 13,29
Mpumitka: paHi HaBepeHi sik M = SD npu HopmanbHoMmy po3snogini abo sk Q2(Q1, Q3) npu HeHopMasbLHOMY
po3anoaini.
Ta6bnuys 4. JliHiiHa perpecis Ha no4yaTky gocnigxeHHsi (n = 123)
uAlb/uUmod
lMokasHukn
F'pyna 1 (n = 46) F'pyna 2 (n = 45) F'pyna 3 (n = 32)
14 0,1392 (p = 0,3562) 0,09944 (p = 0,5158) -
pLLUK® —-0,2953 (p = 0,0463) —-0,3205 (p = 0,03185) 1,1554 (p = 0,3956)

lNpumitka: gaHi HaBegeHi sik R (p).
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Y 2-it tpyni Mmix uAlb/uUmod i 150
plIK® R nopiBHioe —0,3205 — icHye
cinabka obepHeHa 3aJleXHICTh (30i1b-
weHHs uAlb/uUmod Ha 1 — 3HaueH-
Ha pLIK® 3menmyerbcs Ha 0,1308
(b, = —0,1308 CI [-0,2497, —0,0119]))
(puc. 5). R2 — 0,1027 (o3Hauae, 1110
10,3 % minmuBocTi pLIIK® mosICHIOETh-
cs1 uAlb/uUmod).

ey

Regression

Line

— 95%
Confidence
Interval

—_ 95%
Prediction
Interval

Croci06 miaTBepIXKyEThCSI HACTYITHM - 0
MM TIPUKJIaIaMHu.

2 3 4 5
uAlb/uUmod

Ipuknan 1. Xsopuit H., 60 pokis.
HiarHo3: XXH 1-i ct. (pIIK® 99,5 mn/

PucyHok 4. Kopensyis mix uAlb/uUmod i plUK® (1-wa rpyna)

xB/1,73 M?), iHTepCTUILIATBHUI HEDPUT. 120
uAlb/uUmod Ha yac nmepuioro Bi3uUTy A0
KJiHiky cranoBuiio 1,25. T4 = 2. Yepes
miBpoKy croctepexkeHHs plIIK® marri-
€HTKM ctaHoBMIa 78,04 mut/xB/1,73 M2 [4].

IIpuknan 2. Xsopa C., 62 poxu.
Hiarno3: XXH 3-i ct. (IHK® 51,23 min/
xB/1,73 m?), momarpuyHa Hedporaris.
uAlb/uUmod Ha yac mepiioro Bi3uTy 10

°y
Regression
Line

— 95%

Confidence
Interval
95%
Prediction
Interval

kiiHiku ctaHoBuio 0,83. I4 = 3. Yepes 0
niBpoky criocrepexeHHss plIIK® nari-

100 150 200 250
uAlb/uUmod

eHTa craHoBmia 60,72 mu/x8/1,73 m? [4].

A My 6auumo, y TeplioMy BUMAI-
Ky npu 3HaueHHi uAlb/uUmod > 0,94 cnocrepiraetrbest
mBuake nporpecyBaHHs XXH, sHukeHHs1 pLLIK® Ginbiie
Hix 5 Mi/xB/1,73 M? 3a piK, y APYroMy BUMAAKy 3HAYCHHSI
uAlb/uUmod < 0,94 — mBuake nporpecyBaHHst XXH Bin-
CYTHE.

O6roBopeHHs

Ha croroaHi po3po06eHo KiibKa CIoco0iB TiarHOCTH-
KM Ta IPOTHO3YyBaHHS IIBUAKOTO IporpecyBaHHs XXH Ha
mifcTaBi BU3HaYeHHsT MOpdoa0TiyHuX (pakTopiB Ta MeTa-
00JIiYHOrO cTaTycy. Ajle 1ii JOCTiIKEeHH:, SIK IpaBUIO, 10-
CUTbh CKJIAIHiI Y BUKOHAHHi i MOTpeOyIOTh 3aCTOCYBaHHSI
JIOPOTOro 00JIaHAHHS i PO3XiIHUX MaTepialiB.

Hampuxiian, € cmoci® NporHo3yBaHHSI IIBUIKOTO
3HMKEHHS (DYHKIIil HUPOK TIpU IIyKpoBOMY miabeti (mat.
20170115310A1, US) [4, 18] Ha OCHOBi KOMIUIEKCHOTO 00-
CTEXEHHSI Malli€HTIB 3 IIyKPOBUM J1iaOETOM 3 BUSHAYEHHSIM
noHazn 200 6iomapKepiB Ta CTBOPEHHSI MaTeMaTUIHOI MO-
IeJii OLiHKM pu3uKy nporpecyBanHsa XXH. Croci6 Bkitio-
yae jJabopaTopHe mociimkeHHs moHan 200 6ioMapkepiB y
MAlli€HTIB 3 IYKPOBUM AiaOeTOM Ta HACTYIITHOIO CTaTUC-
TUYHOIO 00p00OKOI0 pe3yabTaTiB. [IpuiiHATTS MPOrHOCTUY -
HOTO pillleHHSI BiTOYBa€eThCs B IeKiabKa eTariB. OmQHak et
Croci0 MiarHOCTUKU € 0araTOKOMITOHEHTHUM, (DiHaHCOBO
3aTpPaTHUM, CKJIAJHHUM i HE3pYyYHUM Ta CTOCYETHCS JIUIIIE
MPOrHO3YBaHHSI pU3UKY IIBUIAKOTO ITporpecyBaHHs XXH y
MALi€HTIB 3 IIYKPOBUM AiabeToMm [4, 18].

Takox € crioci6 oniHku riporpecyBaHHst XXH y naitieHTiB
3 1—3-10 ct. XXH (mat. 124884, UA) [4, 19], sixuii Biapi3Hsi-
€TbCS TUM, 1110 TOJATKOBO BU3HAYAIOTH 3MiHY KOHIIEHTpALIil
CEY0BOI KMCIIOTA CUPOBATKK KPOBi Ha (DOHI BOTHO-COJILOBOTO
HaBaHTaxkeHHsI 0,5% pO3YMHOM HATPito XJIOPUILY i3 PO3paxyH-
Ky 0,5 % Bin Macu Tisia i B pasi il 30UIbIICHHS 00 3K 3HIKEHHS

PucyHok 5. Kopensuyis mix uAlb/uUmod i pLUK®

MEHIIIE HXK Ha S MMOJTb/JT TIPOTHO3YIOTb BULLIWIA pU3HK ITPOTrpe-
cyBaHHs1 XXH, 1110 cynipoBomkyeThest 3HKeHHsIM pLLIIK®D. €
JIIesTKi HeTOJTIKM IIbOTO CITOCO0Y, 30KpeMa Oro TPYAOMICTKICTb.
TMamieHT Mae oTpuMaTh BOTHO-COTbOBe HaBaHTaxXeHHS 0,5%
PO3YMHOM HaTpilo XJI0pHy i3 po3paxyHKy 0,5 % Bin Macu iioro
TiJa, 1110, MO-TIepILle, MOXKe HETAaTUBHO BIUIMHYTH Ha CTaH OTO
3[I0pOB’s, a MO-Apyre, 3HaYHa KUTbKIiCTh MaiieHTiB 3 XXH ma-
I0Th TIPOTUIIOKA3aHHS JI0 BOIHO-COJBOBOTO HaBaHTaXKEHHS
yepe3 py3uK HaOpsIKiB, i, O-TPeTE, 1Ieil Crocid MoxHa 3a-
CTOCOBYBATu JiMile y maiieHTiB 3 XXH 1-3-i ctT., aje paHHs
JiarHOCTHKa IIBUIKOrO mporpecyBaHHsl XXH akTyanabHa, Ha-
MpUKIa, i A5t matieHTiB 3 XXH 4-ict. [4, 19].

Haii6inbur 6JJM3bKMM aHaAJIOroM € CIociO paHHBOI Jia-
THOCTUKM IIBUIKOTO TporpecyBaHHs XXH y xBopux Ha
TepBUHHUI TIIoMepynoHedput (mat. 146363 UA) [4, 20],
IO BKJTIOYA€E J1a0OpaTOPHO-KITIHIYHI JOCTIIKEHHS Ta BU-
s3HaueHHs1 pLIIK® i nogaTkoBe A0CIiIKEHHS KOHLEHTpALIil
CEUYOBOI KMCJIOTY CMPOBATKM KPOBI IIiT Yac IEePIIOro Bi3UTy
TallieHTa; Ha OCHOBI LIMX JJAHUX iarHOCTYIOTh ITPOTPeCy-
BaHHsa XXH y maimieHTiB 3 NepBUHHUM TIJIOMepPYJIOHe]-
putoMm. OgHaK HeOOJiKaMU LIbOTO CIIOCOOY € HACTYIIHE:
MiIBUILIEHHST KOHIIEHTpAIlii CeYOBOI KMCJIOTU B CUPOBATLIL
KpOBi MOXe OyTW IMOB’sI3aHE 3 iHIIMMU MeTaboJiuHUMU
MpoLecaMu B OPTaHi3Mi, i TOMy BOHAa HE € BUCOKOCIIELIU-
(iuHrM MapkepoM ImBuaKoro nporpecyBaHHss XXH. Ta-
KOX 1Ieil crocid Moxe OyTH 3aCTOCOBaHWIA JIJISi paHHBOI
NiarHOCTUKY LIBUAKOTO MporpecyBaHHs XXH nuiie y Bu-
MajKy epBUHHOTO Ti1oMepyioHedpury [4, 20].

BucHoBku

[Tpu 3naueHHi uAlb/uUmod > 0,94 € pusuk mBUIKO-
ro mporpecyBaHHa XXH 3 koedimieHTOM HMOBIpHOCTI
0,2527. Otxke, nipu 3HayeHHi uAlb/uUmod nauieHTH Ma-
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10Th HU3bKUI PU3UK IIBUIKOTO MporpecyBaHHs, Big 0,94
0 5 — MOMIipHUIA PU3KK i > 5 — BUCOKUI PUBUK IIBUIKO-
ro MpOrpecyBaHHSI.

Takum uymHOM, y pa3si 3HaueHHs1 uAlb/uUmod Ginbiie
3a 0,94 MKr/mMJ1 MOXHa MPOTHO3YBaTH IIBUIKE MPOrpecy-
BanHst XXH (3umkenHs LLIK® > 5,0 ma/xB/1,73 M?/pik).
Lleit cnocid € BuCOKOiH(MOPMATUBHUM MapKepOM IIIBUI-
Koro mporpecyBaHHsg XXH (4yTauBicTh Ta crienmugivyHiCTh
CIoco0y CTaHOBIATH > 75 %), 110 MO3BOJSIE BYACHO TIPH-
3HAYMUTH BiAIIOBiOIHY Teparlilo i TaAKMM YMHOM YITOBUIBHUTU
IIBUAKICTB IporpecyBaHHsI XXH. € moTpeda B mogaablInx
JIOCTiIKEHHSIX Y LIbOMY HaIpsSIMKY JIJIs1 301IbIIeHHS eheK-
TUBHOCTI ITPOrHO3yBaHHSI IIBUAKOTO MporpecyBaHHs XXH.

KonduikT inTepeciB. ABTopu 3asBISIIOTH PO BiICYT-
HiCTb KOH(QUIIKTY iHTEepeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBII JaHOI CTATTi.

Indopmania npo dinancyBanns. Crarrst € dparmeH-
TOM HayKOBO-JOCJIiTHOI poOOTH acripaHTa Kadeapu He-
¢poorii Ta H3T HamioHanbHOTro yHiBEpCUTETY OXOPOHU
3nopoB’ss Ykpainu imeni I1.JI. Lllynuka 3a temoio «Ekc-
Kpellisl ypOMOIyJIiHy i 10oro KJIiHiKo-1abopaTopHa OLIiHKa,
3HAUYE€HHS B paHHil O1iarHOCTULIi, peHOIPOTEKIIil i ONITUMi-
3alii JikyBaHHs XXH Ha (oHI MOJEKYISIpHOTO CTpecy» y
pamkax HJIP xadenpu 3a remamu: «Po3pobaeHHS TeXHO-
Jiorii 30epexkeHHs1 pyHKIIi HUPOK y maiieHTiB 3 XXH Ta
rinepypukemieto» (2021—2022 pp.), HOMep AepKaBHOI pe-
ecrpanii 0121U100446, ta «BuBYeHHs BIJIMBY TillOypUKeE-
MiuHoi Teparii y maiieHTiB 3 XXH Ta 00rpyHTYBaHHS ONTH -
MaiibHOI Teparii» (2019—2023 pp.), Homep 0119U101718.

Buecok aBTopiB. /lenosa JI./I. — 36ip Ta aHami3 iHhop-
Mallii, HalTMCaHHS CTaTTi, MOIIYK Ta OIIpalioBaHHs (paxo-
BOI JIiTEpaTypu 3a TEMOIO, TiITOTOBKA PYKOITHCY JI0 IPYKY;
IBanoB [I.[l. — KoHLeNTyaxi3allis, METOdO0JIOTis.
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Assessment of the risk of rapid progression of chronic kidney disease

Abstract. Background. All over the world, chronic kidney disease
(CKD) is a global problem. Prevention of CKD development,
as well as the rapid progression of CKD, are the priority tasks of
modern nephrology. A decrease in estimated glomerular filtration
rate (¢GFR) of more than 5 ml/min/1.73 m?/year is considered
rapid progression of CKD. The purpose of the study was to assess
the risk of rapid progression of CKD in patients with stage 1—3
CKD by determining urinary albumin (uAlb)/urinary uromodu-
lin (uUmod) ratio and comparing the obtained results with eGFR
and the Charlson Comorbidity Index (CCI) in these patients.
Materials and methods. Patients were divided into 3 groups: group
1 (n = 46) — individuals with stage 1-3 CKD who had a CCI
< 2, group 2 (n = 45) — patients with stage 1—3 CKD who had
CCI > 3, and group 3 (n = 32) — people without CKD risk factors

and without symptoms of kidney damage. Results. The results of
the study showed that the linear regression between uAlb/uUmod
and eGFR in groups 1 and 2 is statistically significant (p < 0.05).
In the first group, the correlation coefficient (R) between uAlb/
uUmod and eGFR is —0.295. In the second group, the correla-
tion coefficient between uAlb/uUmod and eGFR is —0.32 — there
is an average inverse relationship. Conclusions. If the ratio of
uAlb/uUmod is more than 0.94, there is a risk of rapid progres-
sion of CKD. There is a need for further research in this direction
to increase the effectiveness of predicting the rapid progression
of CKD.

Keywords: chronic kidney disease; albumin; uromodulin; glo-
merular filtration rate; risk of rapid progression of chronic kidney
disease
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NMoragA HaO npob6Aemy
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Looking atf the Problem

IBaHOB A.A.", [oxxeHKko A.l.2, IBaHosa MLA.3

KIDNEYS

"HauioHanbH meandHnb yHiBepcuteT imeHi O.O. boromonsLsi, M. Kui, YkpaiHa
2YKpQiHC K HAYKOBO-AOCAIAHUE IHCTATYT MeAMLMHM ToQHCopTy MO3 Ykpainu, M. Kuis, YkpaiHa

SEuropean Institute of Oncology IRCCS, Milan, Italy

PYHKLiOHOAbHMA HUPKOBUN pe3epB

Pestome. ABTopi MpeseHTyroTb MOHOMPAMID, MPUCBSIHEHY BUBYEHHIO YHKLIOHQABHOIO HUPKOBOrO pe3ep-
BY — BQODKAMBOIO MOKA3HUKA 3AQTHOCTI HUPOK QAQMTYBATUCST AO 30BHILLHIX PEQKLN. Y KHN3I PO3MSIAQIOTLECS
OCHOBHI MEXQHI3MW POPMYBAHHSI QYHKLIOHAABHOIO Pe3epBY HUPOK, METOAM MOIrO OLHKM TQ POAb Y AIQrHOC-
ML | MPOrHO3YBAHHI 3aXBOPKOBAHL HUPOK. OKPEMY YBATY MPUAINEHO 3HAYEHHIO GYHKLIIOHAABHOIO pPe3ep-
BY Y MNQALJEHTIB i3 XPOHIYHOK XBOPOBOK HUPOK, riNEPTOHIEID, AIQGETOM TQ IHLLMMM KOMOPOGIAHMN CTAHAMMU.
MoHorpaisi CTaHE KOPUCHOK ANST HEPPOAOTIB, HAYKOBLIB TQ CTYAEHTIB-MEAMKIB, SIKI MPArHYTb MOMMOUTA
3HQHHSI MPO PYHKLIOHAABHI MOXXAMBOCTI HUPOK TQ ONTUMI3QLLIFO AIKYBQHHST MALIIEHTIB i3 PU3NKOM HUPKOBOI HE-

AOCTQTHOCTI.

KAIO4OBI CAOBQ: (byHKLIOHAABHIV HUDKOBIMI PE3E0B; XPOHIYHA XBOPOOA HUPOK; MPo6Q i3 HABAHTAXKEHHSIM
HQATPIO XAOPUAOM, QATOPUTM AIKYBAHHST XPOHIYHOI XBOPOOU HUPDOK

Po3paxyHkoBa IIBUIAKICTb KJIyOOuUKOBOi (inbTpa-
uii (IIPK, pllIK®D) € 3araaibHOBU3HAHUM ITOKA3HUKOM
OLIIHKM (PYHKIIiIT HUPOK i pa3oM i3 CHiBBiIHOIICHHSIM
anboyMiH/kpeatuHiH (CAK) ceui BHUKOpPUCTOBYETHCS
IJIS1 TIPOTHO3YBaHHS PU3UKY IMPOrPeCyBaHHS XPOHIYHOI
xBopobu HupokK (XXH). Pazom 3 TmMm KiiHinmcTam mo-
Ope BijilomMa cuTyallisi, KOJU MPU OJHAKOBUX MOKAa3HUKAX
pIIK®, CAK, craTi, BiKy i CXOXMX CYIYTHiX 3aXBOpIO-
BaHHSIX TEMIIM BTpaTy (PYHKIII HUPOK i PO3BUTKY TepPMi-
HaJbHOI XPOHIYHOI HUPKOBOI HEAOCTATHOCTI [35] MOXYTh
CYTTEBO BiIPI3HATUCS Y KOKHOMY KOHKPETHOMY BUTIAKY.
Yomy Tak? Bianosinmio Ha 1ie MUTaHHS € pi3HUH PyHKIIIO-
HasbHUI HUpKoBUi pe3eps (PHP), sikuit mogidoHo 1o no-
TYXXHOCTi IBUI'YHa B aBTOMOOLJTi 3yMOB-

BuszHaueHHss DHP. [lonyuaiitech 10 3aCTOCYBaHHSI BU3HA-
yeHHs @HP y cBoiif mpakTulii, Iie HECKJIagHO, IIPOTE AYKe
iH(OpPMaTHUBHO.

AAQNTUBHI MEXAHI3MM
NP NOLWKOAXXEHHI HePpPOHiB

SKio B MOIIKOMIKEHUX HedpoHax CIOCTEPiraeThes
3HIMKEHHS (iabTpallii, 11e Moxe OyTH agalTUBHOIO peak-
LIi€I0 OpraHizaMy, CIIPsIMOBAHOIO Ha 3MEHIIEHHS (DYHKIIi-
OHAJIbHOTO HaBaHTaXX€HHS Ha KaHaibli. Lle momomarae
3arno0irT¥ BTpaTaM €JIeKTPOJIiTiB Ta iHIIMX BaXXKJIUBUX pe-
YOBUH yepe3 HUpKu [41].

JIFOE Pi3HI MOXJIMBOCTI OO TOIOJIAHHS

. BignosigHo
SKUTTEBUX BUKJIMKIB. Ao KDIGO, 2024
®HP, sx i KoaM #Oro BU3HAYATH, HECIHOS
NEPEBITY Bu3HauTe
®HP npu okpeMux XBOpobOax HUPOK, 58
YM MOXHA Ha HHOTO BILTMBATH abo 36e-
. . plLUK® +CAK
piraTu — TIpo IIe Hama MoHorpadis.

Mu y3araabHUIU DOCBiA BUBUYEHHS POJIi
(YHKIIIOHAJIbHOTO HUPKOBOI'O PE3EPBY
y 3IilICHEHHi TOMEOCTaTUYHUX (QYHK-
il HUPOK Ta MPEACTaBISIEMO MaTepiaiun
BJIACHUX NOCJIiIKEHb i3 (izionoriyHoro

Ausame _ KDIGO, 2024, ma ®HP noHad 10 %: suxkopucmosyiime
wypmurmf'nnbmm aci Moxcnusocmi HaseHol peHonpomexmopHoi ma
HUPARCUH namozernemuyHoi mepanii
pe3seps
Koumpomwoiime 3eneHa, ¥oema, opaHIKesa ma 4epeoHa 30Ha 3a
apmepiansHuii KDIGO, 2024, ma ®HP meruwe 10 %: nposedime
muck 2eHemu4yHe mecmyeaHHA ma Hegpobioncito,

Towenno Al, loowoa [, feawces M4, 2025

3eneHa, wosma, opaH#esa ma YepeoHd 30Hd 3a

wykaiime indusidyansHe pilueHHR

pLUK®+CAK+@®HP+monimopunz AL

OOIpYHTYBaHHSI OPUTiHAJIbHOI METOIUKU

PucyHok 1. @yHKLiOHanbHUA HUPKOBUI pe3epB

© «Hupku» / «Kidneys» (Pocki), 2024
© Bupaseub 3acnascbkmit 0.10. / Publisher Zaslavsky 0.Yu., 2024

[ina kopecnionpenuii: 1BaHoB [IMUTpo JIMUTPOBIY, JOKTOP MeAUUHIX HayK, NPpodecop, Npe3uaeHT YKpaiHCbKoi acowiaLyii Hedponoris, npe3ugeHT Ykpaikcbkoi acouiavii autaunx Hedponoris, Mix-

HapoaHe ToBapuctBo Hedponorii (ISN), m. Kuig, YkpaiHa; e-mail: ivanovdd@ukr.net

For correspondence: Dmytro Ivanov, MD, DS, PhD, Professor, Head of the Ukrainian Association of Nephrologists, Head of the Ukrainian Association of Pediatric Nephrologists, International Society of

Nephrology (ISN), Kyiv, Ukraine; e-mail: ivanovdd@ukr.net

22 HupKw, ISSN 2307-1257 (print), ISSN 2307-1265 (online)

Tom 13, N2 4, 2024



MNorasia Ha npo6Aaemy / Looking at the Problem

OpHak, KOJIM KOMIICHCATOPHI MeXxaHi3Mu Heedek-
TUBHIi, aKTUBYETBCS IOKCTArJIOMEPYJISIDHUI anapart, KU
CTUMYJII0E BUPOOJIEHHSI peHiHy Ta akTuBaiiio PAC, 1o
MPU3BOJUTS /10 3BYKEHHSI HUPKOBUX apTepion. Takuit me-
XaHi3M JIoIIoMara€ 3MeHIIUTHA 00’eM (ibTpallii, aje BOI-
HOYac MOXe CIIPUUYMHUTU a30TEMit0, 3HUKEHHST HUPKOBO-
ro KpOBOTOKY Ta HaBiTh illleMito HUpoK [1, 42].

Nepesaru metoanku OHP

Meronuka ouinku ®HP € goctynHoo, TO4HOO Ta (i-
3i0J10TiYHO OOIrpyHTOBaHOIO. BoHa momomarae He TiTbKU
BUSIBUTHU (DYHKIIIOHAJIbHI pe3epBU HUPOK, aJie il AiarHOCTy-
BaTU paHHi CTadil XpOHiYHOI XBOPOOU HUPOK 10 PO3BUTKY
SIBHUX CUMIITOMiB HUPKOBOI HEIOCTATHOCTI.

Kpim Toro, 3a monomorotro @HP moxHa BU3HAUUTH
CTYIiHb MOIIKOMXEHHSI MPOKCUMAJIbHUX KaHajbliB. Lle
MOXJIMBO Yepe3 aHai3 3MiH y piBHSIX MIPOTeIHypil i yac
COJTbOBOI TTpoOU. 3pocTaHHSI MPOTEiHYpii Mic/isi HaBaHTa-
JKEHHSI CBIIUMTD TPO OiIbII CepiiO3HI MOMIKOIKEHHST He-
GpoHiB.

Ouinka (pyHKIIIOHaJIbHOTO Pe3ePBY HUPOK € BAXKJIMBUM
iHCTPYMEHTOM [JIsI IIPOTHO3YBAaHHSI PO3BUTKY XPOHIUYHOI
XBOPOOU HMPOK Ta ii MporpecyBaHHs, B TOMY YMCJI ITiCJIsT
TpaHcIiaHTaii [46, 60]. 3acTocyBaHHS L€l METOIUKHU 10~
3BOJISIE HE JIMILIEe TOYHO OLIIHUTY CTaH HUPOK, ajie i HaaaTh
nalieHTaM OiTbII TOYHUM i TepcoHai30BaHU MPOrHO3
IXHBOTO CTaHy, 110 € HAaA3BUYAHO BaXKJIMBUM JUISI eeK-
TUBHOTO JIIKyBaHHSI.

DyHKIIOHATLHUI HUPKOBUI pe3epB € BaXKIMBUM I10-
Ka3HMKOM, III0 BimoOpaxkae 3MaTHICTh HUPOK ajanTyBa-
THUCS 10 3MiH HaBaHTAXXEHHS Ta MiITPUMYyBaTU TOMEOCTa3
opratisMy. Y nanieHTiB 3 XXH dyHKIIisI HUPOK MOCTYIIOBO
MOTIPIIYETHCS, IO MIPU3BOAUTD 10 3MeHIIeHHST DHP.

OCHOBHI pe3yJIbTaTd OOCITIIKEHHs IM0Ka3yloTh, IO
NepBUHHI yiKomkeHHs npu XXH BinOyBaloThcs1 Ha piBHi
KaHaJblliB He(poHiB a00 Ha PiBHi KIIyO0ouKiB. BogHo-co-
JIboBa Mpoda € MiarHOCTUYHO 3HAYYIIUM iHCTPYMEHTOM
JUISL OLIHKM He JIMIIE KiJIbKOCTI (hyHKIIOHYIOUMX Hedpo-
HiB, ajie i iX pyHKIioHanbHOTO cTaHy. KpiM Toro, Baxiu-
BUM BMCHOBKOM CTaJIo 3MEHILIEHHS €KCKpeLlil JEHKOLUTIB
Micyisi HAaBaHTaXXEHHSI, 1110 CBIAYMTH IMPO BIiICYTHICTh aK-
TUBHOTO 3aMajbHOTO TMpoliecy. BogHouac 30iibllieHHS BU-
BEJIEHHsI aJIbOYMiHIB Ta €PUTPOLIUTIB CBITUUTH MTPO MOXK-
JIMBI TTOIIKOIKEHHSI KJIIyOOUYKiB HUPOK.

JaHi 7oCIimKeHHS MiIKpeCII0I0Th BaXKJINBICTh paHHBOI
NIiarHOCTUKHU Ta MOHITOPUHTY (DYHKIIii HUPOK y MAILliEHTIB 3
XPOHIYHMMMU 3aXBOPIOBAHHSIMU JIJI5 3aI100iraHHSI PO3BUTKY
XPOHIYHOI HUPKOBOI HEMOCTATHOCTI.

Anaroputm Tepanii Ha ocHoBi pIIIK® Tta ®HP:

— npu rinepdiabTpanii Ta HOPMOTEH3ii peKoMeHIy-
€Tbcsl BUKOpUCTaHHST OjokaTopiB PAAC Ha Hiu y mManux
no3ax st Hopmaizanii pLLIK®;

— gomoiHamis JAII® + BPA npu IIK® 90—60 mi/
XB/M? MOXJIMBA MPU BUPaXEHiil MPoTeiHypii, oMHaK T0-
TpeOye peTeIbHOrO MOHITOPUHTY PiBHS KaJlilo Ta KpeaTu-
HiHY B KpOBi;

— npu IIK® menme 3a 60 mia/xB/M> KombGiHa-
uist IAII® + BPA 3a6opoHeHa yepe3 pU3MK CEepMO3HMX
YCKJIAJIHEHb.

OCHOBHi acrieKTH MOHITOPUHTY:

— MOHITOPHHI KPEaTUHIHY Ta CEYOBMHHM KOXHi JBa
TYKHI 1181 po3paxyHKy LK ®;

— tepanis IAII®/BPA moxe Oyt cKopuroBaHa 3a-
JIESKHO BiJl TMHAMiKM TTIOKa3HUKIB (PYHKIIIOHAJILHOTO HUP-
KOBOTO PE3EPBY.

Heo0xinui moganbmi qocimKeHHs:

— HopmatuBu PHP g pisHux BikOBHX i cTaTeBHX
TpyII;

— BU3HAYEHHSI ONTUMAJIbHUX XapaKTepUCTUK BOIHO-
C0JIbOBOI MPOOM [UISI Pi3HUX BIKOBUX I'PYIL;

— oujiHKa mpoTeinypii npu aktusauii ®HP ta migsu-
weHHi HHTK®;

— pusueHHs @HP npu pisHuX 3aXBOPIOBAHHSIX HUPOK
IUJTSI Kpallloi AiaTHOCTUKMU.

Baxmusicts @PHP:

— OHP € Baxk/JIMBUM IHCTPYMEHTOM JUISI IiarHOCTHKH
TMOILIKO/IKEHHST HUPOK i 3HMXKEHHSI KiJTIbKOCTi He()POHIB;

— Bukopuctanas OHP n1o3Bossie KOpUryBaTH TEPANiIo
Ta MPOTHO3YBaTH MOAAIBIINI po3BUTOK X XH.

Hacawmkine1s 3a3Ha41MMO, 1110 BaXKJIMBO JaTH BilITOBiIb
Ha TPY BaXKJIMBUX MTUTAHHS.

— Yomy BuzHaueHHst ®HP e BaximBUM Ut OGIpYH-
TyBaHHSI HEOOXiTHOCTi/MOXIIMBOCTi TpOBeACHHS Hedpo-
npotektopHoi Teparii iPAC ta iH3KTT2?

SAxmo npu npusHadeHHi iPAC ta iH3KTI 2 3HMKYy€eTh-
cst plIK®, To HUPKU TPaLIOIOTh i3 HABAaHTaXKEHHSIM B pe-
>kuMi rinepdinbrpaitii. 3a BiacyrHocTi 3HMKeHHs pLLIK®D
MOXHA TOBOPUTH, 110 HUPKM TIPALIOIOTh HAa MEXi CBOIX
moxiuBocteit, iPAC ta iH3KTI2 nnst HUpokK He MaroTh
MPaKTUYHOTO 3HAYEHHSI, a MOXJIMBICTh 1X MpU3HAYCHHS
BM3HAYAEThCS JIUIIE TMOKA3aHHSIMU 3 OOKY CepleBO-CY-
IVHHOI CUCTeMU ab0 HasIBHICTIO Aia0eTy.

— Yomy g BusHaueHHss @HP [01iIbHO BUKOPUCTO-
BYBaTU caMme IIpo0y i3 BOAHO-COJbOBUM HaBaHTaxKEHHSIM?

Ilepira romeocTaTMyHa pPeryJsiilids HUPOK B OHTOTe-
He3i, SIK i meplua peakliiisi HIpOK Ha MiABUILIEHHS apTepi-
aJTbHOTO TUCKY, — BUBEIEHHs HaTpilo. ToMmy came HaBaH-
TaXXeHHsI HaTpieM OOIPYHTOBYE BU3HAUYEHHSI HUPKOBOTO
pe3epBy.

— SIxio ®HP BifcyTHiit Ta HeMae HUPKOBUX ITOKa3aHb
115t mpuzHaueHHs Hedponporekitii iPAC ta iH3KTI2, To
110 MOXKHA 3aMpOIOHYBaTH IS 30€PEeKEHHS 3aJIMIIIKOBOT
(YHKIII1 HIPOK Ta MOIOBXEHHS AOIialli3HOTO Yacy?

CyugacHi HecTtepoinHi AMP He MaOTh TIPSIMOro BILIU-
BY Ha HaTpiil, MTPOTe BUSABISIOTH MPSMY aHTUCKIEPOTUUHY
NIif0, TOMY I1iZl KOHTPOJIEM IIPUPOCTY Kajilo iX mpu3HaYeH-
HS foliJibHe. MOXJIMBO, MEPCIIEKTUBHUMU € TaKOX aro-
HicTH riokaroHornoaioHoro nentuay-1 (GLP-1).

MPAKTUYHIi NOPAAU AiIKApPIO

Monimopune pynxuii Hupox:

— TIPOBOAWTU PETYJISIpHI aHali3M cedi Ha aabOyMi-
Hypito Ta 3a MeTonoM HeunrnopeHka st OLiHKU KiJib-
KOCTi JIEWKOUMTIB, €PUTPOLUTIB Ta IHIIMX KIITUHHUX
€JICMEHTIB;

— BUKOPHUCTOBYBATH BOJIHO-COJIbOBY MPOOY JUISI OIliH-
KM 30aTHOCTI HUPOK [0 KOMIIEHcallii HaBaHTaXXeHb Ta
OLIIHKM (pyHKIIIOHAJIbBHOTO HUPKOBOTO PE3EPBY.

Tom 13, N2 4, 2024

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 23



MNorasia Ha npo6Aaemy / Looking at the Problem

Panna diaenocmurxa ma npogpiraxmuxa:

— paHHE BUSBJIEHHS 3MiH Yy pOOOTi HUPOK y MAlliEHTIB
i3 XXH 103B0UTH 3a1106irTH PO3BUTKY XPOHIYHOI HUPKO-
BOI1 HEIOCTaTHOCTI;

— 3BepTaTu yBary Ha 30iJbllIIeHHSI €KCKpelii epu-
TPOLUTIB  SIK  iHAMKATOp  TOILUIKOJXEHHS  KJy0O-
YKiB.

D.D. IvanoVv’, A.l. Gozhenko? M.D. Ivanova®
'Bogomolets National Medical University, Kyiv, Ukraine

Inousioyaavnuii nioxio 0o aikyeanus:

— OLHIOBATH CTAH KOXHOTIO MMAalli€EHTA 3 ypaxyBaHHSM
3MiH B iOHOpeTYIII0104iii (hyHKIIii HUPOK, 0COOIMBO i1 yac
3aCTOCYBaHHS BOJHO-COJIbOBOTO HABAHTAXKEHHS;

— KOpUTYBaTU TeparneBTUYHI MiAXOIM IS MiHiMi3aLlii
PUBMKIB YUIKOMKEHHSI He(POHIiB Ta MporpecyBaHHs 3a-
xBopioBanHs. M

2State Enterprise “Ukrainian Research Institute of Transport Medicine ” of the Ministry of Health of Ukraine, Kyiv, Ukraine
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Functional renal reserve

Abstract. The authors present monograph on the functional renal
reserve, an important measure of the kidneys’ ability to adapt to ex-
ternal reactions. The book examines the main mechanisms of the
functional renal reserve formation, methods for its assessment, and
role in diagnosing and predicting kidney diseases. Special attention is
given to the significance of functional reserve in patients with chronic

kidney disease, hypertension, diabetes, and other comorbidities. This
monograph will be useful for nephrologists, researchers, and medical
students who aim to deepen their knowledge of kidney function and
optimize treatment of patients at risk of kidney failure.

Keywords: functional renal reserve; chronic kidney disease; salt
loading test; chronic kidney disease treatment algorithm

[aHni matepian € yactuHo MoHorpadii «DyHKLiIOHaNbHUI HUPKOBUI pe3epB: KNiHiYHe 3acTOCyBaHHA» (aBTOpU
[0.0. IBaHoB, A.l. ToxkeHKo, M.[. IBaHOBa), ISBN 978-3-98924-063-6, DOI: https://doi.org/10.30890/978-3-98924-063-6.2025

Copyright © Scientific texts, Authors, 2025

Copyright © Drawing up & Design. ScientificWorld-NetAkhatAV, 2025

BupaBeub:
ScientificWorld-NetAkhatAV
Karlsruhe, 2025

Appeca BugaBus:
ScientificWorld-NetAkhatAV
LuBstr. 13

76227 Karlsruhe, Germany

e-mail: editor@promonograph.org
site: https://de.promonograph.org

3aMoBUTY eNeKTPOHHY Bepcito MoHorpadii MoXkHa 3a agpecoto: mmaprofivanov@gmail.com

24 HupKK, ISSN 2307-1257 (print), ISSN 2307-1265 (online)

Tom 13, N# 4, 2024



OrasA HIIPKU §

KIDNEYS

Review

VIIK 616.61-036-06:616.379-008.64-053.8:577.16/577.121 DOI: https://doi.org/10.22141/2307-1257.13.4.2024.481
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Oco6AUBOCTI METAOOAI3MY BiTAMIHY D
npu Aid6eTUYHOMY YPOXKEeHHi HUPOK

Pestome. poBeaeHMi QHAAIZ AITEPATYPHUX AXKEPEA BUSIBUB OCOBAMBOCTI METABGOAI3MY BITAMIHY D rpu
AIQBETNYHOMY YPQYKEHHI HUPOK, Q TOKOXX MOro POAb Y PO3BUTKY HUPKOBUX, METAOOAIYHMX 3MIH, BKAKOYHO 3
KICTKOBO-MIHEPAABHVIMU PO3AQAQMU. BiTaMIH D 3QBASIK CBOEMY BIIAMBY HQ PI3HI QIi3IOAOriYHI rMpoLecH ye-
pes peuentopu BITAMIHY D BIAIDAE KAKOHOBY POAb Y PETYASILIT MIHELQABHO-KICTKOBOTO OOMIHY, QYHKLIOHY-
BQHHI iMYHHOI CUCTEMU TQ KOHTPOAI IHLLMX MO3ACKEAETHUX epeKTiB. Y NALIEHTIB 3 AIQOETUYHM YOQXKEHHSIM
HUPOK AEQILMNT BITAMIHY D CHPUYMHSIE MOPYLLIEHHS] MALOKCUAKOBAHHST M YTBOPEHHST QKTUMBHOIO METQOOAITY
(1,25(0H),D,), 10 npn3BoANTb AO MPOMPECYBAHHSI HUPKOBUX YPQXKEHb, PO3BUTKY MPOOTEIHYPIi T pi6po3y.
AHQAIZYBAAUCST MEXQHI3MW B3AEMOAII IKOKO3U | BITAMIHY D HQ piBHI MOOKCUMQABHUX KQHOABLIB HEPPOHQ,
LO MAKPECAOE HEOOXIAHICTL MOAQABLLNX AOCAIAXKEHb AAST PO3POOKM TEPAMNEBTUYHMX CTPATEIN KOpeKLUil
Aediunty BiTaMiHy D'y nauieHTiB 3 AIQGETUYHNM YO QXKEHHSIM HUPOK 3 METOHO MOAIMNLLEHHS iXHbOIrO MpOrHO3y.

KAIOYOBI CAOBQL: BiTaMIH D; AlQ6ETUYHA XBOPO6Q HUPOK; GIAOK, LLIO 3B 'SI3YE BITAMIH D, IHr6ITOpM HATPIN3Q-

AEXKHOIro KOTPpQHCIopTepa IKoKO3n 2-ro wmriy

Biramin D BBaxaeTbcss ogHUM 3 HaliIaBHIIINX Cepe/l
yCiX TOPMOHIB, CITOYATKy BiH MaB 3aXMCHY (DYHKIIIIO 100
YYTJIUBUX 10 yJAbTpadiosieTy MakKpoMOJIEKYJl, BKIIOUHO 3
oinkamu, JIHK i PHK, xonu panni dopmu XKuTTd mimma-
BaJIMCs BIUIMBY COHSTYHOTO CBiTJa IJisg ¢poTocuHTe3y [1].
IlizHime 3HaueHHs BiTaMiHy D eBoJIIOIiOHYBaloO A0 ITif-
TPUMKM KaJblLIiEBOro romeocTtady i (popMyBaHHS CKejieTa
xpebeTHMX TBapuH [2, 3]. Ha choromHi BXe Bigzomo, 110
BiTaMiH D Bimirpae Kio4oBy poJib y peryJisiiii MiHepaio-
KiCTKOBOTO OOMiHY, (PYHKIIIOHYBaHHiI iMyHHOI CUCTEeMHU,
a TaKoX y KOHTPOJi iHIIMX YMCIEHHUX IMO3aCKEJETHUX
edekTiB [4]. OcTaHHI HOCTIIKEHHS ITOKa3yIOTh BIUIMB Bi-
TamiHy D Ha mmpokuii cniekTp ¢hi3ioJIoriyHuX MpOLECiB,
30KpeMa Ha iMyHHY BillITOBillb, CEPLIEBO-CYAMHHY CUCTEMY;
BYIJIEBOOHUI OOMiH, HEHpPOIICUXiYHE 300POB’s, aroITo3
KJIITUH, peryJsiiiio aprepiaibHOro TucKy touo [5—9]. I1o-
3acKeJIeTHUM BIUIUB BiTaMmiHy D peanizyeTbcs yepes 1ioro
3[1aTHICTh B3aEMOJIiATH 3 perientopamu Bitaminy D (VDR)
y pi3HuX opraHax i tkanuHax [10].

1,25(0OH),D, e aktusHol0 (hopMmoto BiTaminy D, mo
BiMOBiNa€ 3a Oro 6i0NIOTiYHY POJb LIISIXOM 3B’ SI3yBaHHS
3 VDR, 3amyckarouy IIMPOKWI CIEKTp TEeHOMHUX i He-

FeHOMHMX CUTHajJbHUX HuUIsixiB [11]. Binbiia yactka Bi-
taMiHy D BupoOisieThess B 1iKipi (mpubnusuo 80 %), a
pemta 20 % TOTparisie 3 XapyoBUX MPOAYKTiB. Bitamin
D, MOXe CHHTE3yBaTUCs POCIMHAMU Ta rpubamu 3 ep-
rocrepoiny. Biramin D, yTBOproeTbcd Imid aieio yiasrpa-
¢ioeToBOro BUIIPOMiHIOBAaHHSI B €MilepMici ccaBlliB 3
7-nerinpoxojecTepuHy IIiCJs TepMiyHOI i3oMepu3aliii.
[Ticnsa 38’a3yBanua BiTaMidy D, i3 Bitamin-D-38’a3yrounum
oinkom (BJ3DB) 1ieit KOMIJIEKC TPAHCIOPTYETLCS 10 Te-
YiHKM 1 TigpokcumoeTbes 25-rigpokcuiazoo (CYP2R1)
abo crepon-27-rinpokcunazow (CYP27A1) 3 yrBopeHHSIM
25(OH)D,, AKuit € OCHOBHUM KIIiHIYHUM [TOKA3HMKOM [I€-
¢iumty Bitaminy D. IMotim 25(OH)D, rinpokcummoerbes
lo-rigpokcuiazoto abo B HUPKax, abo B mepuepuaHux
TKaHuHax, ekcrpecyioun CYP27B1, 3 yrBopeHHSIM aKTUB-
Hoi popmu — 1,25(0H),D, [12, 13]. OTxe, He TiIbKU Ye-
pe3 HasgBHiICTh VDR y HUPKOBUX KaHAJBLISX, TOAOLMTAX,
IOKCTarJIOMepyJIsIpHOMY amapaTi, Me3aHTiaIbHUX KIiTHu-
Hax, KJIiTHHaxX 30ipHoi npoToku [14, 15], ane it mpu 6e31o-
CepenHill yyacTi B yTBOPEHHI aKTUBHOTO MeTa0OJIiTy BiTa-
MiHy D OynyTh criocrepiratucsi HEeMUHY4Yi HUPKOBI 3MiHU
npu D-nediuuTi. [TaTonoriuHuii npoliec Moxe po3rnova-
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Ta6nunys 1. Kopotkuii nepenik ¢pepmeHTi CYP, siki 6epyTb yyacTb y MeTaboniami sitramiHy D
(3a Galuska D. et al.)

S MepBuHHA BTopuHHa KiHuesuin
CYP Jlokanisauis HasBa chepmeHTy cy6cTaHis cy6cTanLin NPOAYKT
. . . Xonekanbumnde-
MikpocomarnbsHa BitamiH-D-25-
CYP2R1 MemGpaHa rinpokcunaa pon, eprokanbLiu- 25(0H)D,
hepon
cyp27aq | MiToxoHApiankHa Crepon-27- |y ekansumdepon 25(0H)D
Memb6paHa rigpokcmnasa EprokansLudepon 3
CYP24A1 MiToxoHgpianbHa Bitamin-D-24- 25(0OH)D 24,25(0H),D,
mMembpaHa rinpokcmnasa 1,25(0OH),D 1,24,25(0OH),D,
MiToxoHapiansHa
CYP27B1 Mem6para Xonekanbumdepon 25(0OH)D 1,25(0H),D,

THUCh Ha PI3HUX eTalax TigpOKCWJIIOBAaHHS, IO BiAIOBigae
3a YTBOPEHHSI BimoBigHO1 hopmu BiTaminy D. Y tabu. 1
HaBelIleHi 0COOIMBOCTI JIoKaTi3allii Ta (hepMEeHTaTUBHOI aK~
TUBHOCTI JIJII CUHTE3Yy KiHIIeBUX IIPOIYKTIB.

IMpore mediuunt i HemocrarHicTs Bitaminy 25(OH)D,
IyXe TOIIMPeHi ¥ moB’s3aHi 3 6araTbMa maTtodisionoriv-
HUMHU CTaHaMM, SIK-OT LykKpoBuii miader (LI[), xpoHiu-
Hi XBOpOOM HUMPOK, ajepris, aBTOIMYHHi 3aXBOpPIOBaHHSI,
YCKJIaAHEHHS BariTHOCTI Ta iHmii [16]. 3 ormsoy Ha maro-
TeHEeTUYHI MeXaHi3MU ypaXkeHHsI HUPOK AeMillUT BiTaMiHy
D Moxe OyTu paHHIM MapKepoM MposIBy CUHAPOMY KiCT-
KOBO-MiHEpaJIbHUX PO3JaiiB MPU MOPYIIEHHI HUPKOBUX
dyukuiii [17].

Henocrarniii piseHs Bitaminy 25(OH)D,, gk yxe 3ra-
JyBaJIOCSI, MOXE TIPU3BOIUTU [I0 TIOPYILIEHHSI BYIJIEBOJI-
Horo oomiHy uepe3 VDR-3anexHy nucdyHkiio B-KiiTnH
MiIIITYHKOBOI 3aJI03M Ta TOPYIIEHHSI PELIeNTOPHOI Bifl-
MOBiAi TKaHWH Ha iHCcymiH. [HCcymiHOpe-
3UCTEHTHICTh, OUCIIMigeMis, XpOHiuHe
3alajJieHHsI, aBTOIMyHHa arpecis Mpo-
BOKYIOTb PO3BUTOK i TMpPOrpecyBaHHS
LI [18]. JdiabeTuHe ypaskeHHSI HUPOK
€ OJTHI€I0 3 HAUOLIBII MOIIMPEHUX TTPU-
YMH XpPOHIYHOI HUPKOBOI HETOCTAaTHOC-
Ti Ta TepMiHaJbHUX CTaHiB B oci0 i3 LI/]
[19]. TlaToreHe3 miabeTnuHOi XBOpOOHU
Hupok (AXH) € ckimagHUM mpolecoM,
110 BKJIIOYAE YMCICHHI MOJICKYJISApHI i
KJIITUHHI MeXaHi3MU, Taki SIK Tileprii-
KeMis, TinmepakTUBallisl peHiH-aHTiOTeH-
3UH-AJILIOCTEPOHOBOI CHUCTEMU, 3ara-
JIEHHSI, OKCUIATUBHUI cTpec i didpo3
[20]. AktuBHa ¢opma Bitaminy D mae
HU3KY (DaKTOPiB BIUIMBY, SIKi MOXYTb MO-
nymoBatu nnaroreHes JIXH, 3okpema ye-
pe3 fioro nmpotuzanaibHy, aHTUDIOpo3HY
i1 aHTiONPOTEKTOPHY AaKTUBHICTbH [21].
Yce Oinblie MOKasiB CBiIYUTH TPO TeE,
1110 aKTHBallis CUTHaJIbHOTO 1UIsIXy VDR
Ma€ pi3Hi 3axXMCHi eeKT Ha HUPKU B

MiKTKAHWHHMIA NPOCTID

nokasanu, 1o Bitamin 1,25(OH),D, yepes BB Ha VDR
Moxe 3HIKyBaTh ekcripecito FOXO1 mpu L1, mpurHivyio-
um 3aizonedinuThy anemiro (1,25(0H),D,) B B-xiTnHax
MiIIUTYHKOBOI 3ayo3u. Taki pe3yibraTvl CIIOHYKAlOTh 10
PO3POOKM TEOPETUUHUX OCHOB JIiKyBaHHsI 0ci0 i3 LIJ1 3 pu-
3UKOM pO3BUTKY medinuty Bitaminy D i JIH [24].

OTxe, HUPKY € OCHOBHUM OPTraHOM MeTa0o01i3My BiTa-
Miny D. Yuacainok JIH He TiabKu MOpYyIIyEThCST MeTabO-
Ji3M i yTBOpeHHsA akTuBHOro Mertabosmity (1,25(0H),D,),
ajie il MoxJIuBa rinepdiabrpaliis B Kiiyooukax. ['inepdiiab-
Tpallisi Ta 3MiHa KaHaJIblIeBOI peadcoO1ii MPU3BOIASITH 10
npoteinypii i Brpatn 25(OH)D, pasom i3 BA3B. Binnosin-
HO JOC/IIIKEHHS IMIATBEPIKYIOTh IMOSUTUBHY KOPEJISALIIO
CIiBBiTHONIIEHHS aJIbOYMiHYy i KpeaTUHiHy B ceui 3i 3HU-
JKEHHSIM OCHOBHOI (hopmu Bitaminy D (25(OH)D,) [25].
Pi3Ha 31aTHICTh HUPOK ILIOAO0 MPOLECiB TiApOKCUITi3allil Ta
YTBOPEHHSI JOCTAaTHBOI KiJTIbKOCTI KJIBIIUTPIOTY MOXKE TTijI-

[ Bass € (1,)25,24(0M)35,0
®octhatn 4 250HD

L rnwoKola 4 1,25(0H),D
InriGitop H3KTT-2

MAIi€HTIB 3 Mia0eTUIHOIO He(POIIaTieIo
(IH), BKII0YHO 3 aHTUIIPOTEIHYPUIHOIO
JII€10 Ta 3aXMCTOM BiJl TOIIKOIXKEHHS T10-
nouurtiB [22, 23]. HenaBHi nocmimkeHHs

PucyHok 1. MexaHiamu TpaHcrioptyBaHHSA BitamiHy D i rinoko3un
KJITUHaMu eniTenito MpPoKcuMasibHUX KaHasbLiB HeghpoHa
TMpumitkn: NaPi-lla/c — koTpaHcriopTep ¢hocepary Hartpito lla/c; GLUT2 —

TpaHcropTep rioKo3u 2.

26

HupKK, ISSN 2307-1257 (print), ISSN 2307-1265 (online)

Tom 13, N2 4, 2024



Orasa / Review

TpUMYyBaTU ToMeocTa3s BiTaMiHy D, ¢docdartiB i Kajbliito, a
TaKOX € OJHUM 3 OCHOBHMX MaTO(i3i0JIOTiYHUX KOMIIO-
HEHTIB MeTa0OoJiUHUX PO3JaAiB KiCTKOBOI TKAHWHU TMPU
XXH [16].

MiabeTuuHe ypaxkeHHsI HUPOK MPU TPUBAJIiii TireprJii-
KeMii Mporpecye MBUAKO, 3aJIUIIAI0YM OioXiMiuHi I KJTi-
HiuHi Hachiaku BitamiH-D-ngedinutHoro crany. Bimomo,
1110 TJII0OKO3a TPAHCIIOPTYETHCS 0 MPOKCUMATBHUX TyOy-
JISPHUX KJIITUH 4epe3 HaTpiii3ajiexXkHUil KOTpaHCIOpTep
rmoko3u 2-ro tuiy (H3KTT-2). InrioyBannsa H3KTI-2
3a gonoMoroio iHridiropiB H3KTI-2 306inbIiye KiTbKiCTh
Na™ y npocBiTi KaHaJIbIliB, 1110 MOX€e MOCUJIUTHU pe30pO1lit0
docdatiB i 101aTKOBO 3MiHIOE BiCh «1apaTTOPMOH — Bi-
taMmin D — FGF23» [26—28]. Oco6a1BOCTi TpaHCIIOPTHUX
npolieciB BiTamiHy D i IIOKO3UM B KJIITUHAX €MiTeii0 Mpo-
KCUMaJIbHMX KaHaJIbLIiB HeppoHa 300paxkeHi Ha puc. 1.

Jlesiki aBTOpM MPUITYCKAlOTh MOXJIMBICTh MOPYIIEHHS
KiCTKOBOTO MeTaboJ1i3My B pa3i BUKOPUCTAaHHS Tichio3u-
HiB — iHTiGiTOpiB H3KTTI -2 [29]. IHTiOYBaHHS CIiJIBHOTO
Tpancnopty Na* i TII0Ko31 MOXe 30UIBIINTU eJIEKTPOXi-
MIYHMI Tpadi€HT I HATPilo B IIPOKCHUMAJIbHOMY KaHaJlb-
mi. Hapnuimoxk Hartpiro minBuinye peabcopOiiio docdary
yepe3 korpaHcrioptepu SLC34Al1 (NaPi-Ila) i SLC34A3
(NaPi-Ilc), a minBuieHHs1 piBHS (ocdary iHAYKyeE eKc-
npeciro FGF23. fIk sranyBanocs Buie, FGF23 npurHiuye
ekcnpecito CYP27B1 Tta iHngykye ekcrpecito CYP24Al.
Tomy piBenb nupkymmorwoyoro 1,25(0H),D, mMoxe 3meH-
wtues. Huwkyi pisni 1,25(0OH),D, 3HUXYIOTb BCMOKTY-
BaHHS KaJIbIIi10 i3 IIIJTYHKOBO-KHUIITKOBOTO TPAKTYy i TAKUM
YUHOM CHPUSIIOTH CeKpellii maparropMony [26]. 3 iHioro
OOKY, HellaBHili MeTaaHali3 He BUSIBUB IiIBUIIIEHOTO pU-
3UKY IJIsI TIepejioMy KiCTOK ITpA BUKOPHMCTAHHI iHTi0iTOpIB
H3KTT-2 [28].

JocnimkeHHsT ITOBiIOMIISIIOTh IIPO 3HAYHE 3HIKCH-
Ha piBHg Bitaminy D (25(OH)D,) y mia3mi KpoBi maiii-
enTta 3 JIXH yepe3 HU3KY MexaHi3MiB: 3MEHIIIEHHS KiJib-
KOCTi (byHKIIIOHYIOUMX HEe(MPOHIB; HaAMIpHY €KCIIpeciio
CYP24Al1, mo npu3BOIUTH [0 TiABUILEHOI Aerpamariii
OCHOBHOTO MeTa0oiTy BiTaMiHy D; 3HMXXEHHS aKTUBHOCTI
CYP27B1 Ta yrBopenns 1,25(0H),D,. Otxe, Brpara i3 ce-
yeto B/I3B, meraniHy it KyOiniHy, HEOOXiTHUX IJISI TOMEO-
crasy BiTaMiHy D, Mpu3BOAUTH OO 3HIKEHHSI PiBHIB K
25(0OH)D,, tak i 1,25(0OH),D,, a TakoX pO3BUTKY BTOPUH-
Horo rinepmapartupeosy [30].

Otxe, Liell OIS TIOKa3ye, IO OCOOJMBOCTI MeTa-
0omi3my BitamiHy D mpu miabeTMUHOMY ypakeHHI HUPOK
BilirpaloTh KJIIOYOBY POJIb Y IPOrpecyBaHHi HUPKOBUX i
MeTaboJIiYHUX 3MiH, KiCTKOBO-MiHepaJIbHUX PO3JadiB, 1110
noTpedye MomabllIMX TOCTIIKEHb IUX JJAHOK i pO3pOo0KU
LJIeCIPSIMOBAHUX TEpareBTUYHUX BTPy4YaHb JUIS TOJIM-
ILIEHHST MPOTHO3iB VIS MallieHTA.

KonduaikTr iHTepeciB. ABTOpHU 3asiBISIIOTH TIPO BifCYT-
HiCTb KOH(JIIKTY iHTEpeciB i BlacHOT (hiHAaHCOBOI 3allikaB-
JIGHOCTI TIPY TiATOTOBILi JAHOI CTATTi.

Bnecok aBTopiB. €poxonu B.M., Kaprenko O.B. —
KOHIIeTITyaJli3allisl, ITOLIYK Ta OIpaloBaHH (haXxoBoi JIiTe-
paTypu 3a TeMOIO, aHaJli3 iHpopMallii, HalmMCcaHHS CTaTTi;
IManienko 1.A., Komicapenko FO.I. — moiyk ta ompaiito-

BaHHs (axoBOi JiTepaTypu 3a TEMOIO, aHaJji3 iHdopmalliii,
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TOBKA PUCYHKa i TaOIMIIi.
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Peculiarities of vitamin D metabolism in diabetic kidney disease

Abstract. The analysis of literature revealed the peculiarities of vi-
tamin D metabolism in diabetic kidney damage, as well as its role in
the development of renal, metabolic changes, including bone and
mineral disorders. Vitamin D, due to its influence on various physi-
ological processes through vitamin D receptors, plays a key role in
the regulation of mineral and bone metabolism, the functioning of
the immune system and the control of other extraskeletal effects. In
patients with diabetic kidney damage, vitamin D deficiency causes
impaired hydroxylation and the formation of an active metabolite

(1,25(0OH),D,), which leads to the progression of kidney dam-
age, the development of proteinuria and fibrosis. The mechanisms
of glucose and vitamin D interaction at the level of the proximal
tubules were analyzed, which emphasizes the need for further re-
search to develop therapeutic strategies for correcting vitamin D
deficiency in patients with diabetic kidney damage in order to im-
prove their prognosis.

Keywords: vitamin D; diabetic kidney disease; vitamin D binding
protein; sodium-dependent glucose cotransporter-2 inhibitors
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Effectiveness of bulking agents in managing stress
and mixed urinary incontinence:
a systematic review and meta-analysis

Abstract. Stress urinary incontinence and stress-predominant mixed urinary incontinence are prevalent
conditions that significantly impair quality of life, particularly among women. Urethral bulking agents have
emerged as a non-surgical freatment option for patients who are hesitant fo undergo surgical interventions.
The aim of this systematic review and meta-analysis is fo evaluate the efficacy and safety of various urethral
bulking agents, specifically Bulkamid, Macroplastique, and Urolastic, in treating stress urinary incontinence
and stress-predominant mixed urinary incontinence. The review encompasses 16 studies, including rando-
mized confrolled frials and cohort studies, with a fotal of 1,120 patients. The analysis focuses on cure and
improvement rates, complications, and the risk of bias associated with the included studies. The findings in-
dicate that bulking agents demonstrate cure and improvement rates ranging from 70 to 80 %, with a pooled
average of 75 %. Subgroup analyses reveal cure rates of 76 % for Bulkamid, 73 % for Urolastic, and 77 %
for Macroplastique. Despite significant stafistical heterogeneity, particularly for Bulkamid and Urolastic, the
results suggest that these agents can serve as effective non-surgical options. The outcomes appear con-
sistent across all continents included in this study, reinforcing their potential as reliable alternative globally.
However, the review highlights the necessity for well-designed randomized controlled frials fo further assess
the long-term efficacy and safety of these freatments, ultimately aiming fo optimize patient outcomes.
Keywords: stress urinary incontinence, mixed urinary incontinence, urethral bulking agents; efficacy; safe-
ty, cure rates

Introduction

Stress urinary incontinence (SUI), characterized by the
involuntary leakage of urine during activities such as physi-
cal exertions, coughing, sneezing, or laughing, stands as the
most prevalent type of incontinence (48 %) [1]. It affects
millions of people globally, with approximately 1 in 3 wo-
men experiencing symptoms during their lives. This condi-
tion occurs when the closure mechanism is unable to handle
the sudden increase in bladder pressure, leading to urine
leakage through the urethra. Contributing factors include
weakened pelvic muscle, thinning of mucous membranes
due to postmenopausal estrogen deficiency, and relaxation
of urethral ligaments [2].

Studies indicate that SUI significantly impairs people’s
quality of life, causing emotional distress, social limitations,

and a lower quality of life. Up to 70 % of people with SUI
avoid social activities such as family gatherings or outings
with friends due to fear of leakage, highlighting the condi-
tion’s significant impact [3].

SUI has various treatment options, ranging from surgi-
cal procedures to behavioral therapy and pelvic floor exer-
cise. Among these options, urethral bulking agents has been
a less invasive choice for individuals preferring conservative
management. Urethral bulking is an FDA-approved treat-
ment for adult women with stress urinary incontinence
caused by intrinsic sphincter deficiency. The procedure
involves injecting a bulking agent either transurethrally or
periurethrally to enhance the urethral closure mechanism,
improving urinary control [4]. This therapy has been used
for nearly a century, involves injection of bulking agents into
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the submucosal tissues of the urethra, facilitating the resto-
ration of proper closure [5]. SUI is primarily a structural and
sphincter-related issue, tissue bulking can offer significant
relief by restoring the mucosal seal mechanism. The intro-
duction of injectable bulking agents has provided an addi-
tional treatment option for SUI. These agents are favored
for their simple outpatient application and favorable safety
profile, even for patients with severe health conditions. The
most common side effects include pain during injection,
and immediate post-procedure complications such as uri-
nary retention and voiding dysfunction, which can be ma-
naged with intermittent self-catheterization [6].

Increasingly, women are choosing to have urethral bul-
king injections as a treatment for SUI. This decision is in-
fluenced by patient preference, developments in technology,
and the comparative advantages over other treatments. Pa-
tients often prefer therapies that disrupt less of their daily
routine, which makes urethral bulking agents appealing be-
cause they have shorter recovery times and are less invasive.
Additionally, technological advancements have led to the
development of bulking agents that offer improved efficacy
and safety. However, urethral bulking agents should not be
seen as a replacement for mid-urethral slings (MUS) in the
treatment of female SUI. Instead, they should be regarded
as a legitimate alternative for specific subgroups of women
with SUI, including elderly patients, those with significant
comorbidities who require a low-risk procedure, and youn-
ger women who may be considering pregnancy [7].

However, ongoing discussions among the medical com-
munity persist about the efficacy and safety of urethral bul-
king agents, despite their various advantages. The primary
topics of discussion include the effects in therapies, variabi-
lity in patient responses, and risk of adverse events associ-
ated with certain agents. Concerns have been raised about
how long bulking agents relieve symptoms and the risk as-
sociated with the materials used [8]. A study by Lemmon
indicates that performing peri-urethral bulking alongside
pelvic floor repair results in improved urinary symptoms,
with outcomes comparable to those of bulking procedures
for SUI alone. Our findings also support that combining
bulking with pelvic floor repair is a safe procedure, with
transient voiding dysfunction being the most common side
effect, which can typically be managed with standard con-
servative treatments [9]. Furthermore, ongoing discussion
addresses the effectiveness of therapy over the long term, the
differences in how patients react to different agents, and the
occurrence of specific adverse effects such as infections or
allergic response [10].

Evidence-based guidance is crucial to assist patients in
receiving suitable and effective treatments while reducing
risks and complications. Evidence-based methods guarantee
the general quality score, safety of the patients, and efficacy
of the therapy.Therefore to address this need, we carried out
a systematic review and meta analysis. Our study compared
the efficacy and safety of various periurethral bulking agent
therapies like Macroplastique, Bulkamid, and Urolastic for
patients with stress urinary incontinence or mixed urinary
incontinence (MUI) with predominant stress. To provide
medical experts with useful information on the long-term

effects and efficacy of various bulking agents, which will
facilitate decision-making and optimize treatment plans to
improve patient outcomes and standard of care.

Literature review

Brosche conducted a study on the use of Bulkamid in
women with SUI [11]. Their findings indicated high patient
satisfaction, with the primary advantage being the ease of
administration and shorter recovery periods compared to
surgical alternatives. Similarly, Tan introduced MUS, which
provided a point of comparison between surgical options
and non-surgical treatments like bulking agents. While
MUS demonstrated long-term efficacy, the study high-
lighted the need for non-invasive alternatives such as bul-
king agents, especially for patients with contraindications
for surgery [12].

Fleischmann focused on the use periurethral bulking
agents in elderly women who had failed previous sling sur-
geries [13]. Their analysis showed that bulking agents could
serve as a second-line treatment with moderate success rates
and manageable complications. Sebesta compared Macro-
plastique to other agents in a retrospective short study [14].
They supported Macroplastique as a durable solution with
fewer complications, though they also acknowledged that
follow-up injections were sometimes necessary to maintain
efficacy.

In a different approach [5] conducted a randomized
controlled trial (RCT) to evaluate the long-term outcomes
of Urolastic in treating mixed urinary incontinence. While
effective for up to two years post-injection, their study ob-
served a decline in efficacy beyond that period, underscoring
the potential need for additional treatments [15] reviewed
novel bulking agents, including autologous fat and platelet-
rich plasma (PRP). Though still experimental, these agents
showed promising results in initial trials and may represent
future directions in bulking agent therapy.

Lemmon examined complication rates across different
bulking agents, finding that Bulkamid had the lowest rate of
complications [9]. In contrast, collagen-based agents were
associated with a higher risk of allergic reactions, pointing
to the importance of selecting the most appropriate mate-
rial based on the patient’s medical history. Lord added to
the discussion by exploring the cost-effectiveness of urethral
bulking agents versus surgical options. While bulking agents
often require repeat procedures, their analysis showed that
they can be more cost-effective in the short term due to re-
duced hospitalization and quicker recovery times [16].

Patient-reported outcomes also play a significant role
in evaluating treatment option. Serati studied how urethral
bulking agents impacted quality of life [17]. Their findings
indicated that patients who received Bulkamid reported the
highest levels of satisfaction and were most likely to recom-
mend the procedure to others. Lastly, a Cochrane review
by [18] provided a comprehensive analysis of various inter-
ventions for treating SUI. The review concluded that while
bulking agents may not be as effective as surgical options,
they remain a valuable alternative for patients who prefer
non-invasive treatments or who are not ideal candidates for

surgery.
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Methods

The research protocol was registered in PROSPERO and
conducted in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) 2020
guidelines. Meta-analysis was performed using R-Studio,
ensuring methodological rigor and reliability.

Eligibility criteria

Our analysis encompassed studies examining the effec-
tiveness (both subjective and objective) of various urethral
bulking agents in treating female stress urinary incontinence
or mixed urinary incontinence with a predominant stress
component, regardless of prior surgery. We considered RCTs
as well as observational prospective or retrospective cohort
studies to be appropriate epidemiological designs. Excluded
from our review were review articles, case reports, commen-
taries, editorials, and meeting abstracts. Additionally, we
limited inclusion to studies published in English within the
past 10 years.

Source

We utilized PubMed, Cochrane, Springer, Scopus, and
ClinicalTrials.gov as the search engines for accessing study
resources.

Search strategy
The literature search involved using the terms either se-
parately or in combination, as follows:

patient age, body mass index (BMI), menopausal status,
parity, type of incontinence, objective and subjective assess-
ment methods, cure and improvement rates, failure level,
complications, and follow-up duration in months.

Data

— Subjective assessments are assessed from validated
surveys and self-reports.

— Objective assessment using a variety of tests from
cough, valsalva, dressing and bladder history.

— The level of improvement was evaluated through self-
report as well as the need for and additional incontinence
related interventions.

— Failure rates were assessed based on validated ques-
tionnaires, cough tests and pad tests

— Complication rates were assessed by employing either
the Clavien-Dindo classification or by identifying significant
complications associated with stress urinary incontinence.

Results

Initially identified 342 records through various search
engines up to the year 2023. After removing 31 duplicates,
we screened a total of 311 records. Of these, 256 records
were excluded during the screening process, leaving 55 re-
cords for further retrieval. Unfortunately, full articles were
not found for 17 of these records, resulting in 38 records
available for eligibility assessment. Subsequently, 17 records
were excluded due to no full-text available. Consequently,

a) “bulking agent” or “bulking agents”;
and Identification of studies via databases and registers

b) “periurethral injection” or “transure- |
thral injection”; and 5

c) “stress urinary incontinence” or = . - Records removed before
due to persistent stress urinary inconti- || & Records identified from: screening:
nence” or “incontinence urinary mixed || & Databases (n = 342) Duplicate records removed
with predominant stress”; and 35 (n=31)

d) “woman” or “female”. L

All relevant articles were meticulously l
reviewed with lists references evaluated to |
uncover additional relevant article. Records screened Records excluded

(n=311) (n = 256)

Process of selection

Conducting a narrative synthesis and
qualitative analysis. Each researcher inde- > Reports sought for retrieval Reports not retrieved
pendently selected articles based on their || € (n =55) (n=17)
titles and abstracts, excluding any that were o
unrelated. Any disagreements were resolved §
through discussion among all researchers.
if several equal identified with research Reglgits”ﬁ;s(isze;s;or Reports excludetf
publication then utilized the data of larg- Wrong outcome (n=6)
est sample. Subsequently, potential reseach WWrong tpo dpu(ljathn (n =_gé
evaluated in full-text to sum up the quanti- rong study design (n = 8)
tative and qualitative analyses. L]
Collection of data ® o o

. o© Studies included in review

Using structured table to extract essen- % (n = 15)
tial data each eligible study, encompassing £
authors’ names, publication year, study L——

design, bulking agent type, prior surgeries,

Figure 1. Identification of studies via databases and registers
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38 records with full texts were assessed for eligibility and
leading to the exclusion of 23 records based on wrong out-
comes, populations, or study designs. The remaining 15
studies fulfilled the inclusion criteria and were included in
this review.

Study characteristics

We included nine retrospective and six prospective stu-
dies. Retrospective studies examine prior data, while pro-
spective studies follow individuals over time to assess UBA
effectiveness and results. Table 1 details the study design and
patient characteristics. About 11 of 15 studies were monocen-
ter, meaning they were conducted at one medical center. Four
multicenter studies showed collaboration between medical
centers. This suggests that the majority of research took place
at specific institutions rather than spanning multiple sites.
This research was done in North America, Europe, Taiwan,
and Australia. This international representation is crucial for
gaining insights into the utilization of urinary bulking agents
across diverse healthcare systems and populations.

The study used several bulking agents. 716 patients
(51.3 %) received Bulkamid, followed by Macroplastique
with 265 patients (18.98 %), Urolastic with 139 patients
(9.96 %), Collagen with 35 patients (2.51 %), Contigen with
33 patients (2.36 %), Coaptite with 27 patients (1.93 %), and
PRP with 20 patients (1.43 %). In 161 patients (11.53 %),

the proportion of patients who received Bulkamid or Mac-
roplastique is unclear. The study of various materials in trea-
ting urine incontinence enriches therapeutic options. Four
of the studies included women with major SUI and MUI,
whereas the other eleven focused on pure SUI. Participants
averaged 61.7 years old and ranged from 41 to 71.7. Five
studies provided data on menopause status, ranging from
23.9 to 92.8 %. Menopause due to hormonal changes, can
have an impact on bladder function and urinary health. In
the studies, the number of pregnancies varied from 1 to 3.
Childbirth can weaken pelvic floor muscles, leading to urine
incontinence. In addition, the mean BMI of individuals
ranged from 22.7 to 30.89 kg/m?. Bladder and pelvic floor
strain, obesity, and a higher BMI can all increase the risk of
urine incontinence.

The outcomes of the studies are listed in Table 2. Eleven
out of fifteen studies (73.33 %) report UBA cure rates. 13
studies (86.67 %) reported cure and improvement rates,
while 7 (46.67 %) reported failure rates. The average fol-
low-up duration was 26.87 months, ranging from 4 to 84.
All studies used subjective assessment methods. 11 out of 15
studies (73.33 %) used validated urinary incontinence ques-
tionnaires. Three studies (23.8 %) used validated quality-of-
life (QoL) questionnaires. Two studies (9.52 %) used self-re-
ported symptoms. Ten of 15 studies (6.67 %) used objective
assessment. Seven out of 15 studies (46.67 %) used the pad

Table 1. Details of the studies and the characteristics of the patients included
in the systematic review and meta-analysis

Mean . Mean
Sample Mono/ . Meno- | Parity
Author | Year | size ds;;d‘r'] Multi- C(t)run- Bau"::tg Df’?ﬁ (raar?ee) pause | (range) (raBr:\Me)
(N) 9 center y 9 . S% (%) =SD . S%
1 2 3 4 5 6 7 8 9 10 11 12
Macro-
Gaddi Retro- Mono- plastique 62.30 = | 23.9 28.10 =
et al. 2014 67 spective | center USA Contigen Sul 13.85 (16) B 5.78
Coaptite
Pai and 27.6
- Retro- Mono- . SuUl/ 59.8
Al-Sin- 2015 256 . UK Bulkamid - 2(0-4) | (19.5—
gary spective | center MUI | (31-93) 47)
Futyma Retro- Multi- . SuUl/ | 63.62 30.27
et al. 20151 105 spective | center Poland | Urolastic RSUI | 10.11 - 3(0-6) 3.27
Rosen- Prospec- | Mono- Macro- 65.80 + 225+ | 2729 =
feidetal. [ 2019 59 |ive center |YSA | plastique | SY' | 974 - 119 | 10.09
. . 64.5
De Vries Retro- Multi- Nether- .
etal. 2017 34 spective | center | lands Urolastic sul (gg’ '3)_ - - a
Zivano- Prospec- | Mono- | Swit- . Sul/ 71.7 = 28.8 +
vicetal. | 2017 55 tive center | zerland | Bulkamid |y 10.7 - - 3.9
Clark
Retro- Mono- . SuUl/ 70
and 2017 17 spective | center Canada | Bulkamid MUI | (59-78) - - -
Welk
Macro-
lastique
Dray Retro- Mono- p 65.1 = 30.1 =
2018 73 . USA (38) Sul - -
etal. spective | center Collagen 12.6 7.1
(35)
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End of Table 1

1 2 3 4 5 6 7 8 9 10 11 12
Rodri-
Prospec- | Mono- Macro- 62.7 £ 92.8 24 + 27.2 =
g?glz 2020 70 tive center USA plastique Sul 10.7 (65) 1.2 5.9
Macro-
Daly Retro- Mono- | Scot- .
et al. 2020 114 spective | center | land gt?lig?#iz sul 60 - - 30.89
Table 2. Included studies’ outcome measures in the systematic review and meta-analysis
Cure and . .
. . Compli- . Objec-
Cure rate, | IMProve- | Failure | "o o, | Follow- | Subjec- | 026 | Complica-
Author Year % (N) ment rate, % rate. % up tive as- - o
° rate, % (N) N ° | (months) | sessment t
(N) (N) men
1 2 3 4 5 6 7 8 9 10
61.2 Self-report Transient
Gaddietal. | 2014 (41/67) (5(; /%7) (236%87) (g/g% 12 improve- Ctoeusgt;h urinary
(S+0) ment retention
42.9 82.8 ICIQ-Ul | 24-hour No compli-
Pai et al. 2015 | (110/256) | (212/256) - 0 (0/256) 60 SF pad cations P
(S) (S) VAS test
Bladder out-
let obstruc-
tion
45.7 Displace-
Futyma 60.9 17 Pad .
2015 (48/105) - 12 Stamey ment bulking
et al. ) (64/105) (17/105) test material
Recurrent
urinary tract
infection
Rosenfeld | 5o,c | 5.08 (3/59) | 47‘3;569) 25.42 B o UDI-6 Pad B
et al. (0O) S) (15/59) VAS test
PGI-I
: 85.3 Clavien- Clavien-Din-
DeVries | 2017 - (29/34) - (gg)g;) 12 Dindo — | do complica-
) (S) complica- tions I-1lIB
tions
Cough
ltjeasé Persistent
test urge urinary
o5 4 3-day incontinence
Zivanovic ; 83.6 16.4 . 2. | Voiding dys-
otal 2017 | (14/55) (a6/55) | (9/55) 29 (16/55) 12 VAS micturi- | ¢ = ol
(S+0) tion UTI
EIr?c:ﬂr De novo
pad urgency
test
Clarketal. | 2017 - ’ 27/11 7 éj’{% - 12 ICIQ-UI - -
047 AUAS
. 71.3 28.8 index Pad
Dray et al. 2018 (18/73) (52/73) (21/73) - 4 M-ISI test -
(5+0) index
. UDI-6 .
Rodriguez 69 (48/70) 83 31 Pad | No compli-
etal. 2020 | “gi oy | (s8/70) | (22/70) | ©(0/70) 46 QoL test | cations
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End of Table 2
1 2 3 4 5 6 7 8 9 10
. Post voiding
Patient dysfunction
60.5 16.7 reported Urinary tract
Daly et al. 2020 - (69/114) - ) 56 outcomes - . .
(19/114) infection
(S) scale T ient
ICIQ-UI SF ransient
urethral pain
Urinary tract
infection
Transient
prolonged
ICIQ-UI SF emptying
VAS time
e | 202 16(é6-€/g?8) (25635/5288) - 1387/5688) 84 QoL UZZSe Nocturia
) Complica- Residual urine
tions > 50 ml/s
Persistent
disuria
Frequent
urination
ICIQ-UI SF
80 UDI-6 .
Longetal. | 2021 | 204720) | (4g/20) - 0 (0/20) 6 Q-7 — | No compli-
(S) (S) OABSS cations
POPDI-6
Transient
disuria
. 70 I-QOL Hematuria
Ghoniem | 2021 - @o70) | - (;/27'8) 36 PGI-S —  |Painatin-

) (S) Stamey jection site
Urinary tract
infection

_ 81 ((3;/47) ‘9 c1Q-UI SF | N9% | Clavien-Din-
Seratietal. | 2021 83 (39/47) - (9/47) 8.5 (4/47) 36 Sg.llé stress ﬁgncsomﬁ)hca—
©) test
PGI-I
80.9 Clavien- Nega- . .
. ; Clavien-Din-
. (17/21) (S) B B 14.2 Dindo tive o
Seratietal. | 2023 76 (16/21) (3/21) 6 complica- | stress ﬁgncsolrflgl)hca
(O) tions test
FSFI

Notes: (S) — subjective cure rate; (O) — objective cure rate; VAS — Visual Analogue Scale; I-QOL — Incontinence
Quality of Life; ICIQ-Ul SF — International Consultation on Incontinence Questionnaire — Urinary Incontinence
Short form; AUAS — American Urological Association Symptom; M-ISI — Michigan Incontinence Symptom; UDI —
Urogenital Distress Inventory; PGI-I — Patient Global Inpression — Improvement; S| — stress incontinence; Ul —
urinary incontinence; OABSS — Overactive Bladder Symptom Score; POPDI — Pelvic Organ Prolapse Distress

Inventory; IIQ — Incontinence Impact Questionnaire.

test, while 4 out of 15 studies (26.67 %) used the cough or
Valsalva stress test. One study (6.67 %) used micturition
diaries. The study employed diverse results, methodologies,
and follow-up durations.

Risk of bias assessment

Several studies [9, 18—25] presented a low risk of bias
(RoB) with total quality scores of 7 out of 9. The results of
all of the other studies [11, 26—31] showed that the RoB was
moderate to high. Specifically, four of the studies received
a score of six out of nine, two received a score of five out of
nine, and one received a score of four out of nine.

The lack of case representativeness was the main contri-
buting cause of bias in this study, with one article having a high
RoB and six articles with moderate RoB. Furthermore, none
of the studies included the control selection, which indicates
a possible source of bias. Out of fifteen studies, eight studies
showed a low RoB in the ascertainment of exposure. The ma-
jority of the studies also had adequate outcomes and follow-up
evaluations, which improved the research’s overall reliability.

Synthesis result
The related I? test result was 77 % (95% CI: 62—86 %),
demonstrating significant statistical heterogeneity among
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the studies. The overall cure and improvement rate ranged
from 70 to 80 % in the included studies with a pooled value
of 75 %. Besides, the risk of publication bias was not found
through a visual analysis of the funnel plot and the Egger’s
test, which produced a result 0of 0.47 (95% CI: —2.21 to 3.14;
p=0.74).

We performed a subgroup analysis of the three most
common bulking agents used which are Bulkamid, Urolas-
tic and Macroplastique. The pooled cure and improvement
rate was 76 % (95% CI: 66—86 %), 73 % (95% CI: 49—97 %)
and 77% (95% CI: 70—84 %) for Bulkamid, Urolastic and
Macroplastique, respectively. We find significant heteroge-
neity in all the group except Macroplastique group Bulka-
mid (I> = 90 %), Urolastic (I> = 90 %), Macroplastique
(I’=19 %).

Another subgroup analysis was conducted based on the
continents where bulking agents were used. The pooled rates
of cure and improvement were 74 % (95% CI1: 71-81 %) for
the American, 75 % (95% CI: 67—83 %) for European, and
80 % (95% CI: 56—94 %) for Asian. Significant heteroge-
neity was observed in all groups except for the American,
with I?values of 0.4 % for the American, 87 % for Europe,
and 76.6 % for Asian.

Researchers evaluate in three categories: low RoB (7—9
stars), moderate RoB (5—6 stars), and high RoB (less than
5 stars).

Discussion

This study offers insight into the efficacy and safety
of bulking agents in treating SUI and stress-predominant
MUI. Using a systematic review and meta-analysis ap-
proach, we collected data from a variety of studies, inclu-
ding randomized controlled trials, cohort studies, and
retrospective analyses. Our study aims to evaluate the cure
and improvement rates of bulking agents with various fol-
low-up durations, assess the risk of bias, and look at the
side effects and complications that arise. While previous

studies, such as Braga’s meta-analysis, focused on specific
populations, Our study included a more broader popula-
tion of women, including those who were suffering SUI for
the first time or had previously undergone surgical inter-
vention for SUI [17].

There are various types of bulking agents, with several
commonly utilized in this research, including Bulkamid,
Macroplastique, and Urolastic. Furthermore, autologous
platelet-rich plasma stands as another potential option as a
bulking agent, as shown by a study conducted by Long [30].
Bulking agents are administered either periurethral or tran-
surethrally into the submucosa. They enhance the closure
of the urethra during the storage phase of the micturition
cycle and periods of elevated abdominal pressure. They play
arole in improving urinary incontinence through their mass
effect, which increases muscle fiber length and strengthens
the urethral sphincter.

Bulkamid is among the most commonly used bulking
agents. According to research by Brosche, involving 388
participants, cure and improvement rates stood at 67.1 %
seven years after the initial injection. Remarkably, even
when used as a secondary therapy subsequent to prior treat-
ments for SUI or stress-predominant MUI, the majority of
patients reported sustained long-term benefits [11]. Another
frequently administered bulking agent is Macroplastique.
In studies conducted by Rodriguez et al., findings revealed
that among 70 women diagnosed with confirmed SUI, 83 %
achieved a subjective improvement rate after follow-up of
nearly 4 years. This study suggests that Macroplastique in-
jection is a durable and effective management option for
SUI, although a second injection may be required to achieve
the desired success.

Another viable option among bulking agents is Urolas-
tic. In a study conducted by de Vries et al., it was found that
88 % of patients treated at the general hospital reported sub-
jective improvement at a median follow-up of 12 months.
The rate of complications, classified as Clavien-Dindo > 2,

Gaddi et al., 2014
Paietal., 2015
Futama et al., 2015
Rosenfeld et al., 2016
De Vries et al,, 2017
Zivanovic et al., 2017
Clark et al., 2017
Dray et al., 2018
Rodriguez et al., 2020
Daly et al., 2020
Brosche et al., 2021
Long et al., 2021
Ghoniem et al., 2021
Serati et al., 2021
Serati et al., 2023
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Figure 2. A comprehensive Newcastle-Ottawa scale of each included cohort study
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Table 3. A comprehensive Newcastle-Ottawa scale of each included cohort study

Selection Comparability Outcome
Demon-
Repre- | Selec- stration . .
senta- | tion | Ascer- that rﬁgr]\ﬁ:;r Ag’::tt' As- Total
Study tiveness | of the tain- outcome e g . sess- | Follow- | Loss to | 9ua-
ofthe | non- |mentof |ofinterest| '~ | . | ment up | follow- | lity
inter- | inter- | inter- | wasnot | anr risk | risk fac- | ©f out- | length | up rate | Score
vention | vention | vention | present . e come
cohort | cohort at start of
study
Gaddi
etal, 2014 | ¥ 0 * * * 0 * * * *
Pai et al.,
5015 * 0 * * * 0 * * * 7%
Futyma
etal., 2015 * 0 * * 0 0 * * * 6*
Rosenfeld
etal,2016 | X 0 * * * 0 * * * *
De Vries
etal, 2017 * 0 * * * 0 * * * 7%
Zivanovic
etal.,, 2017 * 0 * * * 0 * * * *
Clark et al.,
5017 0 0 * * * 0 * * 0 5%

stood at 24 %. Notably, despite the occurrence of compli-
cations, the implantation of Urolastic appears to be a safe
procedure, characterized by the absence of migration or un-
desired tissue reactions [22].

Our meta-analysis revealed cure and improvement rates
ranging from 70 to 80 % across involved studies with com-
bined 75 % rate. We also conducted subgroup analyses by
geographic region, categorized by continent. Bulking agents
are predominantly utilized in Western regions, such as the
Americas and Europe, with only one study in this research
originating from Asia. Research on the use of urethral bul-
king agents in Asia is relatively scarce, with most studies pri-
marily conducted in Western regions. Despite this regional
distribution, analysis reveals that the treatment outcomes
for bulking agents are consistent across the three continents,
with cure and improvement rates of approximately 75 % in
Asia and Europe and 76 % in the Americas.

However, heterogeneity between studies, variations in
methodology, duration of follow-up, and inclusion of stu-
dies with moderate or high risk of bias may have influenced
the overall findings. Study heterogeneity is a key concept for
interpreting meta-analysis results. While results from multi-
ple studies often vary, studies are considered heterogeneous
when their core target outcomes differ. Heterogeneity may
arise due to variations in study design or data, such as dif-
ferences in target populations, intervention doses, timing of
outcome measurements, recruitment and survey methods,
measurement tools, or analytical approaches, including
how covariates are adjusted [32].

Clinical and methodological heterogeneity can be
managed by restricting criteria during the planning phase

and carefully selecting eligible studies. Subgroup analysis,
which is pre-specified in the protocol, is one approach to
addressing heterogeneity, while meta-regression can also
be used to identify and explain variability. However, both
subgroup analysis and meta-regression are only applicable
to known or potential sources of heterogeneity. Important-
ly, the presence of heterogeneity does not render a meta-
analysis unnecessary or ineffective. Some experts argue that
heterogeneity is an inherent aspect of meta-analysis, as it
aims to integrate findings from studies conducted in diverse
settings [33].

In the term of safety and efficacy, a study by Campan-
ella suggests that Single Incision Slings (SIS) and Urethral
Bulking Agents (UBA) are comparable in terms of both ef-
fectiveness and safety for treating SUI. The key distinction
was the absence of groin pain following UBA treatment.
Over a 29-month follow-up, bulking agents demonstrated
promising efficacy and safety, with treated patients expe-
riencing fewer postoperative complications. Additionally,
there was no significant difference in quality of life or sexual
activity between patients receiving SIS or UBA. This makes
bulking agents a reliable treatment option when appropriate
patient selection is made [34].

These findings highlight the importance of bulking agents
as an effective non-surgical treatment option for women
with SUI or stress-predominant mixed urinary inconti-
nence. For example, patients who are hesitant about under-
going surgery or experiencing adverse effects from treatment
may find bulking agents attractive, thereby improving qua-
lity of life and treatment satisfaction. Future research should
prioritize conducting well-designed randomized controlled
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Study or
subgroup Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
BulkingAgent = Other or mix
Gaddi et al., 2014 53 67 7.1% 0.79[0.67;0.88] ——
Dray et al., 2018 52 73 6.8% 0.71[0.59; 0.81] ——
Daly et al., 2020 69 114 7.5% 0.61[0.51;0.70] —a
Long et al., 2021 16 20 4.2% 0.80[0.56;0.94] —
Serati et al., 2021 39 47 6.7% 0.83[0.69; 0.92] ——
Total (95% Cl) 229 321 32.4% 0.74[0.66; 0.83] o
Heterogeneity: Tau? = 0.0063; Chi? = 12.97, df =4 (P = 0.01); I> =69 % [21 %; 88 %]
BulkingAgent = Bulkamid
Pai et al., 2015 212 256 9.3% 0.83[0.78;0.87] ——
Zivanovic et al., 2017 46 55 7.1% 0.84[0.71;0.92] ——
Clark et al., 2017 12 17  3.2% 0.71[0.44; 0.90] =
Brosche et al., 2021 253 388 9.3% 0.65[0.60;0.70] —
Total (95% Cl) 523 716 28.9% 0.76[0.66; 0.86] —e——
Heterogeneity: Tau? = 0.0082; Chi? = 30.53, df = 3 (P < 0.01); I = 90 % [78 %; 96 %)
BulkingAgent = Urolastic
Futyma et al., 2015 64 105 7.3% 0.61[0.51;0.70] —8—
De Vries et al., 2017 29 34 6.2% 0.85[0.69;0.95] —a—
Total (95% Cl) 93 139 13.5% 0.73[0.49; 0.97] S ——
Heterogeneity: Tau? = 0.0266; Chi2 = 9.95, df = 1 (P < 0.01); 12 = 90 % [63 %; 97 %)
BulkingAgent = Macroplastique
Rosenfeld et al., 2015 44 59 6.5% 0.75[0.62; 0.85] ——
Rodriguez et al., 2020 58 70 7.5% 0.83[0.72;0.91] ———
Ghoniem et al., 2021 49 70 6.7% 0.70[0.58; 0.80] ——
Serati et al., 2023 17 21 4.5 % 0.81[0.58; 0.95] —_—
Total (95% Cl) 168 220 25.2% 0.77[0.70; 0.84] e
Heterogeneity: Tau? = 0.0012; Chi? = 3.71, df = 3 (P = 0.29); 2= 19 % [0 %; 88 %]
Total (95% CI) 1013 1396 100.0 % 0.75[0.70; 0.80] ‘

[0.58; 0.92]
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Heterogeneity: Tau® = 0.0057; Chi = 59.94, df = 14 (P < 0.01); I = 77 % [62 %; 8% %]
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Figure 4

Study or
subgroup

Events Total Weight 1V, Random, 95% CI

IV, Random, 95% CI

Continent = American

Gaddi et al., 2014 53 67 7.1% 0.79[0.67; 0.88] ——

Rosenfeld et al., 2015 44 59 6.5% 0.75[0.62; 0.85] ——

Clark et al., 2017 12 17 3.2% 0.71[0.44; 0.90] =

Dray et al., 2018 52 73 6.8% 0.71[0.59; 0.81] ——

Rodriguez et al., 2020 58 70 7.5% 0.83[0.72; 0.91] ——

Ghoniem et al., 2021 49 70 6.7% 0.70[0.58; 0.80] —

Total (95% CI) 268 356 38.0% 0.76[0.71; 0.81] -

Heterogeneity: Tau? = 0.0006; Chi? = 5.02, df =5 (P = 0.4134); > = 0.4 % [0.0 %; 74.7 %]

Continent = European ;

Pai et al., 2015 212 256 9.3% 0.83[0.78; 0.87] -

Futyma et al., 2015 64 105 7.3% 0.61[0.51;0.70] —E—

De Vries et al., 2017 29 34 6.2% 0.85[0.69;0.95] —

Zivanovic et al., 2017 46 55 7.1% 0.84[0.71;0.92] ———

Daly et al., 2020 69 114 7.5% 0.61[0.51;0.70] —8—

Brosche et al., 2021 253 388 9.3% 0.65[0.60; 0.70] C—

Serati et al., 2021 39 47 6.7% 0.83[0.69;0.92] —_—

Serati et al., 2023 17 21 45% 0.81[0.58; 0.95] —_—

Total (95% Cl) 729 1020 57.8% 0.75[0.67; 0.83] i

Heterogeneity: Tau? = 0.0102; Chi? = 53.89, df = 7 (P < 0.0001); I2 = 87 % [76.6 %; 92.8 %]

Continent = Asian :

Long et al., 2021 16 20 4.2% 0.80[0.56;0.94] _

Total (95% CI) 1013 1396 00.0 % 0.75[0.70; 0.80] -

Prediction interval [0.58; 0.92] ——

Heterogeneity: Tau? = 0.0057; Chi? = 59.94, df = 14 (P < 0.0001); 12 = 76.6 % [61.7 %; 85.8 %] ! |

Test for subgroup differences: Chi? = 0.28, df = 2 (P = 0.8679) 05 06 07 08 09
Figure 5

trials to rigorously assess the efficacy and safety of bulking
agents, allow better comparison of outcomes, and establish
more reliable treatment guidelines.

Our study demonstrated a considerable degree of het-
T erogeneity. Therefore, we recommend that future research
adopt more standardized protocols, particularly in studies
involving the bulking agents Bulkamid and Urolastic. Addi-

tionally, further research on the effective-
ness and safety of bulking agent therapy
for treating stress and mixed urinary in-
continence is warranted to enhance the
reliability of clinical data.
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EdeKTMBHICTb HONMOBHIOBAYIB Y 60POTLGI 3i CTPECOBUM i 3MILLAHUM HETPUMOHHSIM Cevi:
CUCTEMATUYHUM OTASIA TO METAAHAAI3

Pesiome. Crpecose HeTpyMaHHA ceui i 3MilllaHe HETPUMAHHS
cedi 3 MepeBakaHHSM CTPECOBOTO KOMITOHEHTa € TOIIMPEeHU-
MM CTaHaMHU, 1110 3HAYHO MOTIPIIYIOTh SIKiCTh XKUTTsI, OCOOINBO
cepeln XiHOK. YpeTpajbHi HalOBHIOBadYi 3’SIBUJIMCS SIK BapiaHT
HeXipypriuyHOro JiKyBaHHS Malli€HTIB, SIKi BararoTbCs 100 OIe-
paTUBHOTO BTpy4YaHHS. METOIO IIbOTO CHCTEMAaTWYHOTO OTJISI-
Iy Ta MeTaaHali3y € OliHKa e(PeKTUBHOCTI il Oe3MeK!U pPi3HUX
HaIlOBHIOBauiB ypeTpu, 30kpema Bulkamid, Macroplastique i
Urolastic, y JiKyBaHHi CTPECOBOr0 HETPUMAHHS Cedi Ta 3Milla-
HOTO HETPUMaHHSI cedi 3 TIepeBakaHHSIM CTPECOBOTO KOMITOHEH -
Ta. OTJI1 OXOIUTIOE 15 HOCTiIKeHb, BKIIIOUHO 3 PAaHIOMi30BaHM-
MM KOHTPOJIbOBAHUMHU W KOTOPTHUMM HNOCTIIKeHHSIMM, i3 3a-
raJibHOO KijIbKicTiO 1120 martieHTiB. ABTOpH 30CepEIKYIOThCS Ha
TMOKa3HUKAaX OAYKaHHS 1 TOKpAIIleHHS CTaHy TalliEHTIB, yCKIa-
HEHHSIX i pU3UKY CUCTEMHOI TOMIJIKH. 3a pe3yiabraTaMU JTOCITi-

JDKEHHST, TTIOKa3HUKKM OYXKaHHS i TOKpallleHHs! KOJIMBAIOThCS B
nianasoni Bix 70 1o 80 %, i3 3BemeHUM cepenHiM 75 %. AHai3 1o
MiATrpyMax BUSBUB, 110 MOKA3HUKMU ONyXaHHs cTaHOBWIKN 76 %
st Bulkamid, 73 % nnst Urolastic i 77 % nns Macroplastique.
HesBaxaiouun Ha 3HaUHY CTATUCTUYHY HEOJAHOPINHICTh, 30KpemMa
st Bulkamid ta Urolastic, pe3yibsraTté cBigyath Mpo Te, 10 I
3ac00M MOXYTb OyTH e¢(PEeKTUBHUMU HEXipypriYHUMHU BapiaHTa-
mu. [1poTe B orisiai miaKpecaioeTbCss HEOOXiMHICTh TPOBEACHHS
no0pe CIJaHOBAHMX PaHAOMi30BaHUX KOHTPOJIbOBAHUX JOCIi-
JDKEeHb [UTS1 TOJAJIbLIOT OLIHKY JJOBrOCTPOKOBOI €(PeKTUBHOCTI i1
0Oe3IeKH LIMX METO/IB 3 METOIO ONITUMI3allii pe3yJIbTaTiB JIiKyBaH-
HSI MAaLi€HTIB.

Ki10490Bi c/10Ba: crpecose HeTpuMaHHs ceui; 3MilllaHe HETPU-
MaHHsI ceyi; HaroBHIOBaYi ypeTpH; e(eKTUBHICTh; Oe3reka; Kyp-
CH JIIKYBaHHS
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Serratia marcescens peritoneal dialysis peritonitis:
a clinical case and therapeutic approach

Abstract. Peritoneal dialysis (PD) is increasingly used as a kidney replacement therapy in end-stage
kidney disease, especially for its benefits in patient management and quality of life. However, PD peritonitis,
particularly when caused by Serratia marcescens, can be a challenging complication that may require
catheter removal. We present the case of a 17-year-old patient who had three PD peritonitis episodes in
less than six months, caused by Serratia marcescens that led to catheter removal. This bacteria is known
for its resistance to anfibiotics and potential for systemic dissemination, making prompt recognition and
management crucial. Catheter removal may be necessary early on to prevent further complications and

improve patient outcomes.

Keywords: catheter removal; peritonitis; peritoneal dialysis; Serratia marcescens

Introduction

Peritonitis remains the most dreadful complication of
peritoneal dialysis (PD). The diversity of germs and the ap-
pearance of antibiotic-resistant strains present a challenge
in terms of the choice of treatment, with the aim of preser-
ving the peritoneum from anatomical changes.

Aside from peritonitis refractory to antibiotics, repeated
episodes of peritonitis may require the removal of the PD
catheter. In addition, there are certain episodes of Gram-
negative bacillus peritonitis which preferably indicate cathe-
ter removal from the very first episode, and the attempt to
“save the catheter” may lead to serious complications ran-
ging from septicemia to septic shock, as described in several
studies, such as Serratia marcescens (SM) peritonitis [1].

This enterobacterium is an opportunistic Gram-negative
bacterium. It is often found in the urinary, gastrointestinal and
respiratory tracts, and is transmitted by direct contact. Risk
factors include prolonged hospitalization, intravenous, intra-
peritoneal, urinary catheterization and airway instrumenta-
tion. SM is difficult to treat because of its ability to produce
beta-lactamase, giving it high intrinsic resistance to broad-
spectrum antibiotics such as cefazolin, ampicillin and tetracy-
cline. Serratia marcescens peritonitis is not frequently reported
in the literature, and its outcome is generally unfavorable.

We report the case of repeated Serratia marcescens peri-
tonitis in a patient requiring removal of the PD catheter.

Clinical case

This is a 17-year-old female patient with end-stage
chronic kidney failure secondary to reflux nephropathy, who
has been on automated peritoneal dialysis (APD) since the
age of 11.

She is autonomous, has a Charlson score of 2, is well-
monitored and well-balanced (nPcr > 0.8), with purifica-
tion and fluid balance appropriate for peritoneal dialysis
(Kt/V > 2.5 and CHC > 55 ml/min).

Six years after the PD catheter placement, she presented
a Serratia marcescens peritonitis, with a cloudy dialysate ef-
fluent, without any digestive disorder or abdominal pain, the
leukocytes in the dialysate were 6,300/mm?, predominantly
neutrophilic, she was initially treated according to our de-
partment protocol with cefazolin 1 g, ceftazidime 1 g and
gentamicin 7 mg/kg intraperitoneally (IP), then adapted to
the antibiogram and only ceftazidime was maintained for a
period of three weeks, with a favorable clinical course and
clearing of the effluent after five days of antibiotic therapy.

Two months later, she was admitted for repeated perito-
nitis caused by the same germ (Serratia marcescens), with
cloudy dialysate effluent, vomiting and abdominal pain.
The white blood cells in the dialysate were 16,000/mm?,
predominantly neutrophilic. The evolution was remarkably
favorable, with good clinical improvement and a clearing of
the effluent after five days of antibiotic therapy.
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Four months after her second episode of peritonitis, the
patient presented with abdominal pain, vomiting without
diarrhea, and a cloudy peritoneal dialysate for 3 days.

She was clinically stable, with biological inflammatory
syndrome (Table 1).

Cytobacteriological examination of the dialysate re-
vealed the presence of Serratia marcescens with leukocytes
at 4,370/mm?, 90 % of which were neutrophils. Aerobic and
anaerobic cytocultures revealed the same germ.

After having received probabilistic antibiotic therapy,
only IP ceftazidime 1 g/d (adapted to the antibiogram) was
maintained for a 3-week period.

The clinical course was characterized by regression of
abdominal pain and vomiting after two days and clearing of
the dialysate fluid after five days of antibiotic treatment.

Because of the repeated episodes and the presence of a
serious atypical germ, the PD catheter was removed despite
good initial responses under antibiotic therapy adapted to
the antibiogram. A new catheter was placed then in the con-
tralateral side simultaneously, and ceftazidime was main-
tained for 2 additional weeks.

Four days after catheter insertion, APD was gradually
resumed at low volume.

After one year, the patient was free of peritonitis.

Discussion

This case of repeated Serratia marcescens PD peritoni-
tis in our 17-year-old patient highlights the challenges of
managing this germ. Serratia marcescens is a Gram-negative
opportunistic bacterium commonly found in healthcare set-
tings, posing significant risks due to its intrinsic resistance
to antibiotics and propensity to form biofilms on medical
devices, including PD catheters. Despite its relatively low
incidence, Serratia marcescens peritonitis can lead to serious
complications, including sepsis and dissemination to other
organs [2, 3].

In our case, the patient presented with several episodes
of Serratia marcescens peritonitis over a relatively short
period of time. This is consistent with previous literature

documenting the potential for repeated infections with this
pathogen in PD patients [4, 5].

Our patient’s clinical history was complicated by the ne-
cessity to remove the catheter in view of repeated episodes of
peritonitis due to the same germ, despite a satisfactory initial
response to antibiotic therapy adapted to the antibiogram.
This decision was taken in line with the recommendations
of previous studies highlighting the importance of catheter
removal in cases of repeated or refractory peritonitis, parti-
cularly when caused by multidrug-resistant organisms such
as Serratia marcescens [6, 7].

Comparing our results with the existing literature, se-
veral studies have reported variable outcomes and treat-
ment strategies for Serratia marcescens peritonitis (Table 2).
While some cases were successfully managed with antibiotic
therapy alone, others required catheter removal or even a
switch to hemodialysis due to persistent infection or com-
plications such as osteomyelitis [8].

The variability of outcomes underscores the need for
individualized treatment approaches guided by factors like
antibiotic susceptibility, patient co-morbidities and catheter
status.

In addition, the emergence of multidrug-resistant
strains of Serratia marcescens is a growing concern, limiting
treatment options and potentially compromising patient
outcomes [9]. This highlights the importance of prudent
antibiotic management and infection control measures to
prevent and control Serratia marcescens infections in PD
patients.

However, SM is a group 3 Enterobacteriaceae, and ac-
cording to CA-SFM 2023 [10], this group is sensitive in vitro
to the third-generation cephalosporins. Monotherapy ex-
poses the risk of selection of resistant mutants and its com-
bination with an aminoglycoside could also lead to thera-
peutic failure through mutant selection.

Combination with fluoroquinolones is then recom-
mended 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-gene-

Table 1. Laboratory investigation results on the admission of the patient

Parameters Obtained values Reference ranges
Inflammatory markers
Leukocytes (/mmd) 16,100 4,000-10,000
Polymononuclear neutrophils (/mm?) 14,800 1,500-7,500
C-reactive protein (mg/l) 118 <6
Ferritin (ng/ml) 311 5-204
Cytobacteriological examination of the dialysate
Leukocytes (/mmd) 4,320 <100
Polymononuclear neutrophils (%) 920 -
Lymphocytes (%) 10 -
Direct examination Gram-negative bacteria -
Cultures Serratia marcescens -

Aerobic and anaerobic cytocultures

Serratia marcescens
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Table 2. Reported cases of Serratia marcescens PD peritonitis (1965-2024)

Authors, year Pat(l:)nts Antibiotic regimen Duration Outcome
McCracken A.W. et al., . Two died, one was
1965 [6] 3 Polymyxin E NA transferred to HD
Hortling L. et al., 1984 [7] 1 Aztreonam NA rSeun?gszls without catheter
IP gentamicin and cefuroxime or
?ggg?fzfr AA.etal, 1 piperacillin, and cotrimoxazole (4 4 months | Transferred to HD
episodes)
Bizette G.A. et al., 1995 1 NA NA Complicated with
(8] osteomyelitis
Grabe D.W. et al., 1997 - L Success without catheter
[15] 1 Gentamicin and ceftizoxime 14 days removal
Krishnan M. et al., 2002 7 NA NA One was cured
[16]
IP ceftazidime and cefazolin, followed Transferred to
Zhao et al., 2007 [5] 1 by IV cefotaxime, finally IV imipenem 41 days hemodialysis
IP cefazolin and ceftazidime, followed
{(1&;]19 J.H.etal., 2013 1 by IP gentamicin and ceftazidime, 20 days Eﬂggﬁ;ﬁegi?
and finally oral ciprofloxacin y
IP cefazolin and gentamicin, followed Success without catheter
Bhave P. et al., 2016 [18] 1 by IP meropenem 21 days removal
Sarihan |. et al., 2017 1 IP cefazolin, secondly IP gentamicin, 21 davs Success without catheter
[19] followed by oral ciprofloxacin Y removal
- IV cefazolin and ceftazidime, Transferred to
Kilic . et al., 2018 [4] 1 secondly piperacillin tazobactam 35 days hemodialysis
IP cefazolin and ceftazidime, followed
by levofloxacin, then cefoperazone Success without catheter
Yang N.etal., 2020 [12] 1 sodium and sulbactam sodium, 29 days removal
meropenem, and finally amikacin
Xie R. et al., 2024 [11] 1 IP ceftazidime and oral levofloxacin | 2 weeks i‘:ﬁgﬁ:f without catheter

Notes: HD — hemodialysis; IV — intravenous; NA — not available.

ration cephalosporins (cefepime, cefpirome) which are not
hydrolyzed by cephalosporinases, whatever their level of
production. This recommendation is supported by the case
reported by Xie R. et al. in 2024 [11], who successfully ma-
naged Serratia marcescens peritonitis with antibiotic therapy
based on ceftazidime and levofloxacin, without the need for
catheter removal.

Another alternative could be meropenem. In fact, in
2020, Ning Yang et al. [12] described a case of Serratia
marcescens that was treated successfully with meropenem
after the failure of antibiotic treatment with levofloxacin,
and the catheter was not removed. However, another recent
SM PD peritonitis case reported in 2023 by Carranza [13]
was treated with meropenem but failed to respond, requiring
the definitive switch to hemodialysis, since multiple adhe-
sions and purulent material was found while removing the
catheter, and the peritoneal cavity was not useful for peri-
toneal dialysis anymore. These cases demonstrate the viru-
lence and resistance of Serratia marcescens.

Ultimately, our case highlights the challenges we have
had in managing repeated Serratia marcescens peritoni-
tis, despite in vitro susceptibility to the third-generation
cephalosporins. The CA-SFM 2023 recommendations are

prompting the adoption of new therapies for Enterobacte-
riaceae, which could reduce the recurrence of such perito-
nitis and prolong the survival of the technique in the future.

Conclusions

Serratia marcescens is one of the Gram-negative bacteria
most responsible for repeated peritonitis, with a poor prognosis.

Peritonitis caused by Serratia marcescens, like any other
Enterobacteriaceae, requires vigilant management, and ear-
ly and aggressive antibiotic treatment adapted to the recom-
mendations using fluoroquinolones as first-line antibiotics,
despite in vitro sensitivity to third-generation cephalospo-
rins, which may improve the survival of the technique while
preserving the catheter.
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CnpuynHeHun Serratia marcescens NEPUTOHIT, ACOLIMOBAHWUM i3 NEPUTOHEAABHUM AIQAIZOM:
KAIHIYHUI BUNOAOK | TEPANEBTUYHUMN MIAXIA

Pe3iome. TMepuroneansuuii gianis (/1) Bee yacTillie BAKOPUCTO-
BYETBCSI SIK 3aMiCHa HUPKOBA TepalTisi TIPY TepMiHAJIbHIN cTaii 3a-
XBOPIOBAHHSI HUPOK, OCOOJIMBO 4epe3 MOro repeBary B JTiKyBaHHi
MALIEHTIB 1 MOJIIMIIIEHH] SIKOCTi XUTTsI. OnHaK nepuToHit ripu T1/1,
0CO0JIMBO CIIpUUMHEHMI Serratia marcescens, MOXe OyTU CEpIO3HUM
YCKJIQTHEHHSIM, sIKE€ YacTO MOTpeOye BUMAJICHHS KarteTepa. Y CTaTTi
OIMMCAHO KIIHIYHUI BUTIAAOK y 17-pivyHO] MAalliEHTKH, SIKa Majia TPU
emizomu [1/1-acoLiiiioBaHOTO TMEPUTOHITY, BUKJIMKAHOTrO Serratia

marcescens, TIPOTSITOM MEHIIE HiX IIECTU MICSLB, 1O MPU3BEJIO
IO BUIAJIEHHS KareTepa. Llst 6akTepist BimomMa CBOEIO CTIMKICTIO IO
AHTUOIOTHUKIB i 3MaTHICTIO 10 CUCTEMHOTO MOLIMPEHHS, 1110 POOUTH
CBOEYACHE BUSIBICHHSI i1 JIIKyBaHHSI BKpaii BaxXJIMBUM. BumaneHHs
KaTeTepa Ha paHHIX eTarax Moxe OyTh HeOOXiTHUM JIJIs 3ar00iraHHs
TTOJTAJTBIIINM YCKJIQTHEHHSIM i TIOKPAIIIEHHSI PE3yJIbTaTiB JIIKyBaHHS.
Ki1r0490Bi clioBa: sunaneHus katerepa; NepuUTOHIT; IEpUTOHE-
anbHUI mianis; Serratia marcescens
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Diagnostic and therapeutic challenges
in dense deposit disease: case report

Abstract. We report a complex case of a 15-year-old girl initially diagnosed with post-streptococcal
glomerulonephritis (PSGN) but later identified as having dense deposit disease, which was initially classified
as type 2 membranoproliferative glomerulonephiritis, PSGN and C3 glomerulopathy present overlapping
clinical and histological features, complicating diagnosis and treatment. This report highlights the case of
a young patient whose initial presentation and management for PSGN transitioned to a complex diagnosis
of dense deposit disease, necessitating tailored therapeutic interventions.

Keywords: post-streptococcal glomerulonephritis; dense deposit disease,; C3 glomerulopathy; membra-
noproliferative glomerulonephritis; glomerular basement membrane

Introduction

Post-infectious glomerulonephritis (PIGN) follows in-
fections and manifests as nephritic syndrome within 1-3
weeks. Diagnostic hallmarks include proliferative glomeru-
lonephritis on light microscopy, bright C3 staining on im-
munofluorescence (IF) microscopy, and subepithelial
“humps” on electron microscopy. While most cases resolve
spontaneously, some patients endure persistent hematuria
and proteinuria or advance to end-stage kidney disease [1].
Persistent hematuria and proteinuria in individuals previ-
ously diagnosed with post-infectious glomerulonephritis
warrant consideration for a kidney biopsy. If atypical clinical
or histological features are observed in a case initially pre-
sumed to be PIGN, particularly in the presence of subepi-
thelial humps, suspicion for C3 glomerulopathy should be
heightened [2].

C3 glomerulopathies encompass a rare spectrum of
kidney disorders characterized by dysregulated comple-
ment activity both in the systemic circulation and within
the glomerular microenvironment. This dysregulation leads
to significant deposition of complement C3 in kidney. The
primary subgroups within C3G are dense deposit disease
(DDD) and C3 glomerulonephritis (C3GN) (Fig. 1) [3].
C3 glomerulopathy is characterized histopathologically by
accumulation of the C3 component of complement in re-
nal tissue. This finding, in the absence or near-absence of
immunoglobulin deposits in a patient with the classic clini-
cal features of glomerulonephritis, is the single diagnostic
criterion [3]. DDD, also known as MPGN type I, is a rare
disease. DDD is a negative immunoglobulin and positive C3

glomerulopathy. It is mostly characterized by MPGN pat-
tern of injury, C3 deposits on IF microscopy and characte-
ristic sausage-shaped, wavy deposits by electron microscopy
inside the glomerular basement membrane (GBM) and me-
sangium [4, 5].

C3 glomerulopathy
DDD C3GN
Figure 1. Interaction between C3 glomerulopathy,
C3GN and DDD

Case report

A 14-year-old female presented to the outpatient de-
partment with hematuria. She reported having had a throat
infection two weeks prior to the onset of hematuria. Initial
laboratory tests indicated sub-nephrotic range proteinuria,
hematuria, and hypertension. The clinical diagnosis of
post-streptococcal glomerulonephritis (PSGN) was made
based on her recent streptococcal infection and the urinary
findings. The patient was managed conservatively with ad-
equate hydration to support kidney function, antibiotics
(beta-lactams) to address the streptococcal infection, an-
tihypertensives (RAS inhibitors) to manage blood pressure.
The patient was scheduled for regular follow-up to monitor
renal function and urinary parameters.

Despite the initial treatment, hematuria persisted three
months post-diagnosis. The patient developed bilateral
lower limb swelling and decreased urine output, prompting
further evaluation and renal biopsy.
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Laboratory findings at this stage
showed: urine protein 1.2 g/day, albumin
3+, pus cells 4—6, RBC 16—18 and ASO
titer of > 200.

A renal cortex sample containing 21
glomeruli was examined, revealing endo-
capillary proliferation, patchy capillary
wall thickening, increased mesangial cel-
lularity, and the presence of neutrophils in
the glomerular tuft. A fibrocellular crescent
was observed in one glomerulus, with mild
tubular atrophy and interstitial fibrosis (5—
10 %), and neutrophils and occasional eo-
sinophils in the interstitium. Direct immu-
nofluorescence was negative for IgA, IgG,
C4, and Clq but showed 1+ positivity for
IgM and C3 in the mesangium and along
the capillary membrane. The findings are
indicative of diffuse proliferative glomeru-
lonephritis, consistent with a diagnosis of
post-infectious glomerulonephritis.

The patient was managed conserva-
tively following the biopsy. Despite this,
her condition deteriorated: sub-nephrotic
range proteinuria transformed into ne-
phrotic range proteinuria (3.7 g/day).
Hematuria resolved, but hypertension
persisted (BP 144/92). Initial immuno-
suppressive therapy: The patient was star-
ted on mycophenolate mofetil for three
months, but no significant improvement
was observed. Tacrolimus was added along
with an angiotensin receptor blocker, but
her kidney function worsened, indicated
by a rise in serum creatinine levels which
led to withdrawal of tacrolimus.

Given the deterioration, a second bi-
opsy was performed which revealed wide-
spread foot process effacement (about
80 %). Extremely electron-dense depo-
sits in a continuous, ribbon-like fashion
along glomerular capillaries and mesan-
gial areas. Mesangial interposition, neo
basement membrane formation, and
intracapillary neutrophils. Tubular base-
ment membranes also showing electron-
dense deposits on electron microscopy.
The findings were consistent with DDD,
a subtype of C3 glomerulopathy (Fig. 2).

Tailored immunosuppressive therapy
therapeutic intervention was followed.
Based on the diagnosis of DDD, the pa-
tient was started on low-dose oral cyclo-
phosphamide 0.5 g/day to suppress im-
mune activity was continued for period
of six months. Intravenous methylpred-
nisolone 20 mg/kg/day to reduce inflam-
mation and control the disease process
initially followed by transition to oral

al "~
ME184512 TN

Figure 2

. idney biops one
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lectron microscopy: A) extremely electron

dense/hyperosmiophilic deposits in a linear/continuous fashion along
glomerular capillaries and focally in mesangial areas, B) widespread
effacement of visceral epithelial cell foot processes with mesangial

ﬂ' lkwml

interposition & GBM neo basement membrane formation
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Figure 3. A simple classification of MPGN based on the findings of IF
staining and the difference in the state of complement activation. The
MPGN pattern detected by light microscopy is divided into immunoglob-
ulin-positive or immunoglobulin-negative on IF staining. It is suspected
that immunoglobulin-positive MPGN is induced by classical pathway ac-
tivation. Inmunoglobulin-negative C3-positive MPGN is categorized as
C3G due to dysregulation of the alternative pathway. C3G is further sub-

divided into C3GN and DDD [7]
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prednisolone 1 mg/kg/day and tapered over several months
based on clinical response.

The patient showed significant clinical improvement. Kid-
ney function improved, with stabilized serum creatinine levels.
Treatment duration was individualized based on clinical re-
sponse, with significant improvement in kidney function and
proteinuria control. Proteinuria decreased from nephrotic to
sub-nephrotic range, indicating effective disease control.

Discussion

This case of a 14-year-old girl initially diagnosed with
PSGN but later identified as having DDD highlights several
critical aspects in the diagnostic and therapeutic management
of glomerulonephritis. The case underscores the importance
of considering alternative diagnoses when clinical presenta-
tion deviates from the expected course, emphasizing the need
for repeat biopsies and advanced diagnostic techniques.

PSGN and DDD, while both presenting with glomeru-
lonephritis, have distinct pathogenetic mechanisms. PSGN
is primarily an immune complex-mediated disease following
infection, leading to the deposition of immune complexes
and activation of the alternate complement pathway (Fig. 3).
This typically results in transient glomerular inflammation
and, in most cases, resolves with supportive care.

In contrast, DDD, a form of C3 glomerulopathy, in-
volves dysregulation of the alternative complement pathway.
This dysregulation leads to persistent activation of comple-
ment and deposition of C3 along the GBM without signifi-
cant immune complex involvement [6]. The electron-dense
deposits (Fig. 2) observed in DDD are a hallmark of this
condition and distinguish it from other types of glomerulo-
nephritis. This case highlights the necessity of electron mi-
croscopy in identifying these unique deposits, which are not
discernible with light microscopy and DIE

Conclusions

This case underscores the necessity for careful follow-
up and comprehensive evaluation in glomerulonephritis
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patients. Persistent symptoms despite standard treatment
should prompt consideration of alternative diagnoses such
as C3 glomerulopathy. Accurate diagnosis through repeat
biopsies and successful outcome with tailored immunosup-
pressive therapy emphasizes the importance of comprehen-
sive diagnostic evaluation and individualized treatment ap-
proaches. Further research and increased clinical awareness
are essential to improve the management and outcomes of
patients with DDD.

References

1. Sethi S, Fervenza FC, Zhang Y, Zand L, Meyer NC, Borsa N,
et al. Atypical post-infectious glomerulonephritis is associated with
abnormalities in the alternative pathway of complement. Kidney Int.
2013 Feb;83(2):293-9.

2. Pickering MC, DAgati VD, Nester CM, Smith RJ, Haas M,
Appel GB, et al. C3 glomerulopathy: consensus report. Kidney Int.
2013 Dec;84(6):1079-89.

3. Smith RJH, Appel GB, Blom AM, Cook HT, D’Agati VD, Fak-
houri F, et al. C3 glomerulopathy — understanding a rare complement-
driven renal disease. Nat Rev Nephrol. 2019 Mar;15(3):129-43.

4. Kumar M, et al. Dense deposit disease: An ultra-rare c3 glo-
merulopathy in children. Available from: https.//www.journal-ina.
comy/article.asp Zissn=2394-2916;year=2018;volume=>5;issue=1;spa
ge=41;epage=43;aulast=Kumar.

5. Taranta-Janusz K, Wasilewska A, Szynaka B. Childhood-
onset dense deposit disease: a rare cause of proteinuria. Ir J Med Sci
(1971—). 2014 Sep 1;183(3):455-9.

6. Smith RJH, Alexander J, Barlow PN, Botto M, Cassavant TL,
Cook HT, et al. New approaches to the treatment of dense deposit di-
sease. J Am Soc Nephrol JASN. 2007 Sep; 18(9):2447-56.

7. Wada Y, Kamata M, Miyasaka R, Abe T, Kawamura S,
Takeuchi K, et al. Clinico-Pathogenic Similarities and Differences be-
tween Infection-Related Glomerulonephritis and C3 Glomerulopathy.
Int J Mol Sci. 2023 May 8;24(9):8432.

Received 12.10.2024
Revised 25.11.2024
Accepted 04.12.2024 M

Dr. Anand Prasad, MD DrNB (Nephrology), Assistant Professor, Post Graduate Department of Medicine (Nephrology Division), Subharti Medical College, Swami Vivekanand Subharti University, Meerut,

Uttar Pradesh, India; https://orcid.org/0009-0009-3699-4207

Dr. Dhruv Jain, MBBS, Junior Resident, Post Graduate Department of Medicine, Subharti Medical College, Swami Vivekanand Subharti University, Meerut, Uttar Pradesh, India; https://orcid.org/0009-

0007-8892-9728

Dr. Navya Jaiswal, MD, Assistant Professor, Department of Pathology, Subharti Medical College, Swami Vivekanand Subharti University, Meerut, Uttar Pradesh, India; https://orcid.org/0009-0006-

7150-9025

Dr. Harsha Shahi, MBBS, Junior Resident, Post Graduate Department of Medicine, Subharti Medical College, Swami Vivekanand Subharti University, Meerut, Uttar Pradesh, India; https://orcid.

0rg/0009-0008-9410-1932

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.

Anand Prasad, Dhruv Jain, Navya Jaiswal, Harsha Shahi

Subharti Medical College, Swami Vivekanand Subharti University, Meerut, Uttar Pradesh, India

AIGrHoCTMYHI 1 TepaneBTUYHi NPO6AEeMU NPU XBOPOGi LLAbHUX AEMNO3UTIB: ONMUC BUMNCAKY

Pe3iome. Asropamu HaBeneHo ckiamHMii BUNAmoK y 15-piu-
HOI IiBUMHM, y SIKOI OyB HiarHOCTOBAHMI IMOCTCTPENTOKOKOBUIA
rnomepynonedpur (IICI'H), ane misHilie BUSIBICHO 3aXBOPIO-
BaHHS IIJIBHUX JEMO3MTIB, SIKE CIIOYaTKy OyJ0 KiacudikoBaHO
SIK MeMOpaHoIpoJlihepaTUBHUI TIIOMEpPYIOHE(PUT 2-TO THILY.
TICI'H i C3-rnomepysonarTisas MaloTh CXOXi KJIiHIYHI i TicTOJIO-
TiYHi 03HAKHU, 110 YCKJIAAHIOE iarHOCTUKY Ta JIKyBaHHS. Y LIbO-

My BUIAIKY MMoYaTKoBa KJiHiuHa KaptuHa Ta jgikyBaHHs [1CI'H
IepepoCiv B CKJIAIHY JiarHOCTUKY XBOPOOM IIiJIBHUX ACTIO3UTIB,
1110 TTOTPeOyBajIo iHAMBiAyaIbHUX TEPAIeBTUIHUX BTPyUYaHb.
Ki1l04oBi €JI0BA: mocTCTpenToKOKOBUIl TIOMepYI0oHEDPUT;
XBopo0a IiTbHUX Herno3uTiB; C3-rioMepysionaris; MeMOpaHo-
npoJidepaTUBHUI TII0OMEPYIOHEMDPUT; 6a3anrbHa MeMOpaHa KTy-
Oouka
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AAS HOWKMX NALUIEHTIB

HIIPKU §

For Our Patients

Mam’atka nadieHTty

KIDNEYS

NMNam’aTtka AAS NALIEHTA 3 XPOHIYHOKO XBOPOOOIO HUPOK,
Y SIKOro € PU3UK PO3BUTKY FiNOHATPIEMIT

LLlaHoBHUM nauieHTe!

limoHatpiemisi — 11e cTaH, MPU SIKOMY piBEHb HATPilO B
KPOBi 3HMKYEThCSI MEHIIIE Bi HopMu. Lle Moke nmpusBecTn
JIO CEpHO3HMX ITPOOJIEM 31 3MOPOB’SIM, OCOOJIMBO Y Malli€H-
TiB 3 XpOHIYHOIO XBOp0oOoto HUpoK. Lls mam’siTKa gormoMo-
JKe BaM 3pO3YMITH, SIK 3a100IiITH TimoHAaTpieMii Ta 30epertu
CBOE 3I0POB’S.

MpwvYnHKM rinoHaTpiemii

1. HanmipHe crio:KMBaHHS BOJM: YHUKAWTE BXMBAaHHSI
HaAMipHOI KiJIbKOCTi piluHU.

2. JlesKi JiKapchKi 3aC00M: KOHCYJIBTYITECS 3 JIIKapeM
LIOI0 MPUITOMY MEIUKAMEHTIB, SIKi MOXYTh BIJIMBATH Ha
piBeHb HaTpilo.

3. HemoctaTHe CHOXKMBAHHSA HATPIiIO: NMUIbHYWTE 3a
CBOIM pallioOHOM Xap4yBaHHSsI, He 0OMeXyiiTe KpUTUUHO CiJib
y XapuyBaHHi, 0COOJIMBO SIKIIIO BU MPUIAMAETE CEUYOTiHHi.

CuMnToMu rimoHATpiEMii:

1. CnabKicTh Ta BTOMA.

2. TonoBHUI4 OiJIb.

3. Hynota ta G1roBaHHSI.

4. CrunyTaHiCTb CBiTOMOCTI.

5. Cynomu Ta M’I30Bi CITa3MM.

MpodirakTUKa rinoHaTpieMii

1. 36anaHcoBaHe XxapyyBaHHS:

— BKJIIOYATe B pallioH MPOMYKTH, OaraTi Ha HaTpiit
(HanmpuKJIazd, COJIOHI OTipKU, MOPETPOAYKTH, KOTTYEHOCT);

— KOHCYJIBTYHTECS 3 JI€ETOJIOTOM a0o0 JiKapeM I0oA0
BAIIIOTO pallioHYy.

2. KoHTpOJIb CTIOKMBAHHSI PiIMHN:

— IMIATe PiAMHY B MOMIpHUX KiJIBKOCTSIX, OCOOJMBO
SIKIIIO Y BaC € CXUJIBbHICTb IO 3aTPUMKU PiIMHU B OPTaHi3Mi;

— OOroBOPITH 3 JliKapeM ONTUMaJIbHUIl 00 €M PiTUHMU,
SIKUIA BaM CJIiJl CTTOXKUBATH.

3. Peryasipauii MOHiTOpHHT:

— peryJisipHO 3[aBaiiTe aHaji3u KpOBi ISl TIepeBipKU
PpiBHSI HATpiO;

— BiIBimyiiTe JiKaps IJIsI MOHITOPMHTY CTaHYy HUPOK i
3araJibHOTO CTaHy 3[0POB’s.

4. YBaxKHUii NpUiioM MeIMKAMEHTIB:

— CIIOKy#Te 32 BKa3iBKaMu JiKaps 11010 IIPUAOMY JIi-
KiB, 0COOJIMBO THX, SIKi MOXYTb BIUIMBaTU Ha piBeHb Ha-
Tpilo;

— He 3MiHIOITe 103yBaHHS Ta HE MPUITMHSNTE MpUiioM
JIiKiB 0€3 KOHCYJIbTALlil 3 JJiKapeM.

5. @i3u4yHa aKTHUBHICTh:

— MiATPUMYIATE MOMIpHUIA piBeHb (Pi3MUHOT aKTUBHOC-
Ti, YHUKAIOYW HAAMipHUX HaBaHTaXXEHb;

— mopazabrecs 3 i3ioTepaneBTOM IIOA0 Oe3MeYHMX
BITpaB JIJIsT Bac.

1110 poOuTH y BUNAAKY CUMITOMIB rimoHaTpieMmii:

1. HeraiiHo 3BepHIiTBhCS OO Jikaps a00 BUKIMKANTe
LIBUJIKY IOTTOMOTY.

2. He 3aiimaiiTecst caMOJIiKyBaHHSIM.

3. TlosicHiITP MEAMYHUM MpaliBHUKaM, 110 y Bac
XpOHiIYHAa XBOpoOa HUPOK i € pU3NK PO3BUTKY TiMOHA-
TpieMil.

3aBxau nam’sitaiite, U0 Ballle 30POB’ Sl — Y BallIUX Py-
Kax. [lotpumyiitech IMX peKOMEHIAILill i peryJsipHO KOH-
CYJBTYITECH 3 MEAMYHUMU (haxiBIIMU 11 3a0€3MeUeHHS
HAWKpPaIioro KOHTPOJIIO BaIlIOTO CTaHY.

3 noBarow,
BaLu MegNYHUA KOHCYNbTaHT npodp. [. IsaHos M
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Announcements KIDNEYS

e) I P N A International Pediatric Nephrology Association
GREAT CARE FOR LITTLE KIDNEYS. EVERYWHERE

UAPN

World
Kldney
Day

4',9 o
3
R gy INIAN ASSOc\P“OG\‘"«
/ATRIC NEPHROY

“ 1/

TEACHING COURSE PROGRAM
“WKD in Ukraine: Early diagnosis, personalized treatment
and preservation of kidney health for children”

Format: Hybrid (live and synchronous online access)

Event Type: Teaching Course and Social Event

Location: Ukraine, Kyiv

Dates: March 13-14, 2025

Organized by: UAN, UAPN
hitps://www.worldkidneyday.org/events/world-kidney-day-in-ukraine-early-diagnosis-
persondlized-treatment-and-preservation-of-kidney-health/
hitps://accemedin.com/conference/1159

March 13, 2025. IPNA and International Speakers Board
(with simultaneous translation)

Location: Nephrology Clinic (Kyiv, V. Vasilkivska, 29b)

08:45-09:00. Opening Ceremony — IPNA initiatives

09:00-11:00. Session 1: From CKD to Prevention: How is it Possible?

09:00-09:30. Modern Approaches to Diagnostics and Staging of CKD in Children — Is It So Simple? Sergey Bayko,
MD, PhD, Prof., 1st Department of Children’s Diseases, Belarusian State Medical University, Belarus

09:30-10:00. Kidney Functional Reserve and Hydration. Genetic Screening in Children. Dmytro Ivanov, MD, PhD,
Prof.,, Bogomolets National Medical University, Kyiv, Ukraine

10:00-10:45. Combination Therapy to Stop CKD Progression. Hans-Joachim Anders, MD, PhD, Prof., Division of Ne-
phrology, LMU Munich, Germany

10:45-11:00. Panel Discussion on Practical Skills — Sergey Bayko, MD, Prof.

Break
11:15-13:15. Session 2: From AKI to Prevention: How is it Possible?

11:15-12:00. AKl in Children. Augustina Jankauskiene, MD, PhD, Prof., Medical Faculty, Vilnius University, Pediatric Cen-
ter, Vilnius, Lithuania
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12:00-12:45. Acute Kidney Injury — A Full Range of Therapies in Children. Mignon McCulloch, MD, PhD, Prof., Red
Cross War Memorial Children’s Hospital, Professor and Head of Clinical Unit Paediatric Nephrology and Solid Organ Trans-
plant, City of Cape Town, Western Cape, South Africa

12:45-13:15. Panel Discussion on Practical Skills — Dmytro Ivanov, MD, Prof.

Break

13:45-15:45. Session 3: From KRT to Prevention: How is it Possible?

13:45-14:30. What Adult Nephrologists Need to Know About Paediatric Dialysis. Rukshana Shroff, MD, PhD, Prof of
Paediatric Nephrology, Great Ormond Street Hospital NHS Foundation Trust and UCL Great Ormond Street Institute of Child
Health, London, UK

14:30-15:15. Modern approaches in KRT. Velibor Tasic, MD, PhD, Prof., University Children’s Hospital, Skopje

15:15-15:45. Panel Discussion on Practical Skills

Break

16:00-18:00. Session 4: Scientific and Practical Peculiarities

16:00-16:45. Amazing Nephron and New Modalities for FSGS Diagnostic. Nicole Endlich, Prof. Dr. rer. nat., Director,
Institute of Anatomy and Cell Biology, University Medicine Greifswald, Germany

16:45-17:30. Managing Dietary Potassium for Patients with CKD: What is the New Evidence? Carla Avesani, MD,
Associate Professor in Nutrition, Department of Clinical Science, Intervention, and Technology, Karolinska Institute, Sweden

17:30-18:00. Panel Discussion on Practical Skills

18:00-19:00. Conclusion — Take Home Message, CME Tests, Discussion, Final Comments

hMarﬁll_'\\ 14, 2025. Early diagnosis, personalized treatment and preservation of kidney
ea

Local Experts Club (online)

9:00-12:00. bnok 1. [liarHocTNYHi 3aco6m AnA paHHbOro BUABJIEHHA Ta NOAANbLIOIO MOHITOPUHIY

09:00-09:30. CyyacHi KniHiYHi Ta amGynaTopHi iHCTPyMeHTUN ANA CKPUHIHTY 3aXBOpOBaHb HUPOK Y Aiten. Hacra-
HoBu IPNA 3 nikyBaHHsA IgAN. €nizaseta Jlarogny

09:30-10:00. TPoM6OTNYHI yCKNagHEHHA Npy HePppPOTNUHOMY CUHAPOMI, BUKNNKMN cboroaeHHA. OneHa KapneHko,
Irop ManieHko, AHapin Manuk

10:00-10:30. MeTogonoriuHi acneKkTn Ta AUCKYCiliHi nuTaHHA di3nuHoi peabiniTauii B KOHTEKCTi XpOHiUHOI XBOpO-
61 HUpoK. Bonognmup bespyk

10:30-11:00. 3axBOpIOBaHHA HUPOK Ta KULWKOBUI MiKpo6om. IpnHa Kpactok

11:00-11:30. Ty6ynoiHTepcTulianbHnii HeppUT: Ha WO OPIEHTYBATUCD Y AiarHOCTULi Ta NiKyBaHHI? Jliogmuna Ba-
KyNneHKO

11:30-12:00. TpaHcnNaHTaLiA HUPKU B ANTUHN: AKUIA Kntod go ycnixy? Imnutpo LLeBuyk

12:00-15:30. Bnok 2. MepcoHanisauis nikyBaHHA

12:00-12:30. Putykcuma6b y npaktuui Hedppornora. [pvHa 3aBasbHa

12:30-13:00. NoTpiniHa Tepanisa 3 iPAAC, iH3KTI2 y piteii i gpopocnux: konu ue moxnuso? IMmTpo IBaHOB

13:00-13:30. He¢pponpoTtekTopHe nikyBaHHA y xBopux Ha XXH. IpnHa ynap

13:30-14:00. IgAN: cyuacHi nigxoau o nikyBaHHs. OneHa Yy6

14:00-14:30. EBponeiicbKi BUMOru 4o onTuManbHOI NPaKTUKu remogianisy. 0co6nnBocTi NnpoBefeHHA npoLleay-
pv anA ykpaiHcbKux 6ixkeHuiB (BepniH). Oner HexypuH

14:30-15:00. Putykcumab y nikyBaHHi He¢ppoTuuHoro cuHgpomy. Hatania binak

15.00-15.30. Ctrpareria BejeHHA XBOPOro 3 NoJiKicTo30M HUPOK. AHHa lNeTpoBa

15:30-16:00. Tectn CME. O6roBopeHHs, NiaCyMKOBi KOMeHTapi
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«AKcimeo»
3aecou
nonepeady!

HA BA31 KNIHIKM «AKCIMEQ» BIJKPUTO CYYACHUN

LEHTP
MPOBJIEM CHY

EOEKTUBHA OIATHOCTUKA TA NNIKYBAHHA:

* MOPYLLEHb AWXaHHA YBi CHI (HI4YHE anHoe);
* YCIX BUAIB 6@3COHHS;
e CUHAPOMY HECMOKINHUX HIr.

NPOBOJUMO HACYYACHILLY

[1071ICOMHOPADIH

AKSIMED.UA « 044 390 00 55




HiTpodypaH z
OCTaHHbLOro
NMOKONIHHA'

20 TABJIETOK, BKPUTWX OBONOHKD 0 RMLUAISD45/01/01

fE. (HETRYwIs JCTOCy R

Crnaag: ,.Emvapemm-mpmnu 200 Mr;}oww«pruww
£000, 1ans.

MBHlG CTESPAT, WEAATHH, wla«sm. caxapada, marho xapGarar, TTary
niowcwyy E171), aice B ann ounineRa.
Tinn goknagHoi eSopaayli g, TRl S8 MATMNHOTD JACIOCYDArSIL

3 Monlnem C| Mﬂuﬂumwnm wopa, 11
201121 Minan! - Hranis. Bigobee: floanens
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MAKMIPOP

HipypaTenb, Tab. 200 mr

3SHAUAITb BUXIA
3 IAGIPUHTY
XPOHIYHOro
NPOCTATUTY™

© Llnpokuin cnekTp aii (TpuxomoHaga,
Mikonnasma, 6akTepiansHa dropa)?

© MiHiManbHMN piBeHb Pe3UCTeHTHOCTI
naToreHig**

© [lo6bpe NpoHUKAE B TKAHUHY
nepegmixyposoi 3ano3n*

Koporwa xapasTepwcriena nikapcokora 3acofy MAKMIPOP, mﬁmanpuntﬁunmm PJ'CIFLIA."SMMI."N mmsyupammnuasnummmau
Talmena wicrirs digyperenn 200 wr. Mikapeska popna: rainer, kprri MNokasanms. &) i IHGERLE, BARMKZH YyTINENMY 10 NpENapaTy
SOy eAKaMA (ATOrEHHING MIKDOOPCRHENEN, TORKOMOHATANM, rpaﬁﬁam piprame, ioavininn, rpwbiamu pogy Candida). 3B0peani ceuncraresdi cacTews (ACTHT,
yperpu, nienonefpe, nieni). Mporunoxasanss: Bilona EMeT/ansH2 NgBALEAT YYTIHEICTS 10 Likuck mmuaﬁnmmmunmﬂm ngenzpary. (nod6
mﬂﬂm&mhmmm jbpwﬂmﬁ:mipaanmmﬁynmmwmwmmmm THERa N MOMAKEDCTL ) AiyEAHHA
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JAENTD B THRKDCT 33XEODKIBAHKR | CTasI0BATH 3-6 Tafineron wa oy (ro6ma no 200-400 Mr) a npsibam 3 paz Ha e NcnA (39, Kype nikYBaHNA CTaROBAT B CEpefisomy 1-2
T Jimu & 6 powis | amapuie: pesaeni0eaea 4033 craneas 10-20 r Ha 1 v wao Tina Ha Aoy, poaginesa ka2 npuiowd. I'Ipummmﬂmnm Iaﬁnm Mampupﬁm

M2 33CTOCCEYEATH AR (DGO SEsA KYD) Nikyeai o wyBaHHA sl CEOBAEIDHAX WA
TRABHOTO TDaKTy:pidko (< 1/10 000, <141 000): Hyaors,fipkora s pori, apes; Mnﬁwmﬁuw Giniopais, pxnendn, :ﬁwwnlp« ipich
Wostei ameprivei peanuic e ik < 1/10 O00): Bchrianitn Ha Lukip, porsne Aika, ceepfi Mopywenis 3 Boky mpauemtmem nepiepiki Hedpanati. Baaemopia 3
HULIAMM AiKAPCIHMH 330538 TR Ml Buiw B3aemogii, Knikio BcTakoanee. Dapmaronoriui
MWMMMWMMWEWHWW Wﬂh Jocni i /in i P mEKTp il

TOTH MIKPOOPraHI3MES, WO BINKIMKIITY iNeeUl CeOCTaTeBOf CACTEMM, TaKOM RNGCTWES GHTAMPOTI30RMA | NPOTHTWGKDES SXTIBHICTL. %wrenbs nm&lmwm
3a(060M 7 TRNHEraTHBHAX | TpaMNO3HTHEH K 2epoBiany | axaepabiat GakTepii. Hidyparens ne e va Lactabadilus spp. Hiyparens He Bawtkae nepexpecsy peanCTesHicTs
Mikpospraiwie 40 Ik npenaparie. 3a 30 PaKia e BUABAEHO MOIHOTD BHTIAKY PESHCTERTHOCT 10 Higyparen. Dapuwaronemusn, Higyparem mmmmﬁmmﬂw
PPAKTIYHO Y B TXa#HRX opraniawy. Tepion Haniapoanafly CTanoBMTs 2,75 + 0,8 rogsten. MipwGnissio 015 % HiGypaTent BUBORITEA 3 (B4EHD B HESMINEROMY BWTAR. |
VACTWHR EMBHTLCA Y BAMAR) Meraboniis. Hi b HE BIABREHHA ¥ BHYTPILUMEANESEIOBIH UMpRyTEALT, TR OTDAMEHHA ETanGHOE infopaaLi 3HafoMTE 3 HOTpYKLEN
A MEIRHON 33CTOC/ERKA Nk | GOpMaLER AR dexieyie EDPOHH 30P0S'A | NOLEPEHHA Nig Yac cemikapis, KongeperLil, Cun0siiME T2 L H2yNDERY
SAAIB 3 MESHHOI TEMITARN.
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2 ey i , Wi MO o SR 05012017,
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4 framsa B, i sniaaa, 194, 2020,

Cxema nikyBaHHA XpOHi4YHOro npocratury*

1-7-1 peHb nikyBaHHA HacTynHi 10 gHiB nikyBaHHA

NleBodnokcauyuH
OpHigaszon
HipypaTens (Makmipop)

IHdopmauia npo nikapcekuii 3acib. Indopmadia anA daxisuie oxopoHK

0,5r 3 pa3u B geHb

0,5r 1pa3 B geHb

KeiteHb 2021

2 1abn. 3 pa3u B aeHb

3/10p0OB'A ANA BUKOPUCTaHHA B NpodeciiHii AiansHOCTI. FARMA

) 1 04119, m. Kuis,
BupoBHWK nikapceKoro 3acoby: yn. 0pia lnnerka, 83-1, o6, 404
[Honnens ®apmaueyTiui Cp.n. Bia BontypHo, 48 — Keinto fe Cramni — Ten.: (044) 538-01-26,
20089 Pouuano (MI) — Itania, daxc: (044) 538-01-27
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