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Editor’'s Page

DOI: https://doi.org/10.22141/2307-1257.13.4.2024.479

BeAbMULLAHOBHI KOAerul

Llen Bunyck HaLloro xypHany — toBinenHuin: Bxxe 50 Homepis Mn pas3om i3 Bamu. Ha-
cTaB 4yac... i 4Nns Lboro 0Co6nMBOro BUMYCKy A MigroTysas Taky nput4y.

MpuTtya Nnpo 4Yac i cMUpeHHs

Y nanekomy cerni XuviB MyLpui ctapeLib, SKOro 4acTto 3anuTyBasu rpo CEKPET Noro 4oB-
roniTTs I MygpocTi. Ha Bci 3anutaHHs BiH HE3MIHHO BigrosigaB: «Yac — HavikpaLyuvi B4Yn-
TESb>.

OpHoro aHs 4o cTapusi NpUALLIOB MOIoAMK XioneLlb | cnutas: «LLjo meHi pobutu, LLjo6
Oy TN TakuM MyapuM, K Tn?» CtapeLb NognBMBCS Ha HbOro i BigroBiB: «HaB4yucs yiHyBaTu
Yac i 6ygb CMUPEHHUM repes HUM. Hac BigkpuBae CBOI ypOKu TYM, XTO BMI€E CrlyXaTu Ta He
nocniae. CMUpeHHe cepLe 06XoanTb NacTKu | 3HAXo0[NTb MyAPICTb Y KOXHIVI MUTI» .

CnoraH Haworo loBiNeMHOro Homepa: «Yac i CMUPeHHs — KoY O CrpaBXHbOI
MYApPOCTi».

3 nosaroto, Balu ronosHuui pegaktop, npodp. [. IsaHos m
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FinoHaTpieMiga — CTAHAQPT AiKyBOHHS 2024

Pestome. linoHatpiemist € HQAMOLLMPDEHILLIMM @AEKTDOAITHM PO3AQAOM Y AIKQPHSIHUX MALIEHTIB, LLIO CYMpO-
BOAXKYETbCSI MIABULLIEHOK 3AXBOPIOBAHICTIO, CMEPTHICTIO, NepebyBAHHSIM Y AIKQPHI TQ GiHAHCOBUM TSIrQpeM.
LLBuakicTs KopeKuii 3% pOo34mMHOM HATPIO xropuay Yy Bumsiai 100-150 MA BHYTPILLHBOBEHHOrO 60AOCY Q60
6esrepepBHOI iHPY3il 3QAEXXNTL Big, TSPKKOCTI TQ CTIKOCTI CUMIITOMIB | BUMQrae 4acTtoro GioXiMiYHOro MOoHi-
TOPUHrY. LLIBUAKE rnepiopAnYHe BBEAEHHSI rnepTOHIYHOMO PO3YMHY € KP QLM AAST AIKYBQAHHS CUMITOMATUYHOT
rinoHaTpiemii. lMov 6e3CUMITOMHIN AeTKiv riNOHATPIEMIT NepeBara BIAAQETLCSI AOCTATHbOMY CMOXKVBAHHIO
PO3YMHEHOI PEYHOBUMHM 3 MOYATKOBUM OOMEXKEHHSIM PiavHM (OP) 500 MA/AOBY, CKOPUrOBAHMM BIAMOBIAHO AO
piBHs1 HaTRIKO (SNQ) y crpoBATL KPOBI. Make NoAOBUHQA MALIEHTIB i3 CUHAPOMOM HEQAEKBATHOIO QHTUAIY-
petnyHoro ropmoHy (SIADH) He pearytoTs HQ FR sik Tepanito nepLuoi AiHiil. Ha CboroaHi ce4oBMHQ i TOABQNTAH
BBQYKQIOTHCST HAMEDEKTUBHILLIMIM MPENQPATAMU APYrOI AiHIi npy SIADH. [poTe A0KQ3u ANST BKO3IBOK LLIOAO
BMOOPY Teparnii ApYyroi AiHii rinoToHIYHOI rinoHATPIEMIT BIACYTHI. [TepOpAAbLHO CEYOBUMHA BBOYKQETLCST AYXKE
epeKTBHUM | 6e3rneyHIM 3aCOOO0M AiKYBAHHSI. /Aerky Ta 6e3CUMITOMHY TNOHATRIEMIO AIKYOTb AOCTATHIM
CMOXXMBAHHSIM PO3YUNHEHMX PEYOBUH (COAI TA BIAKQ) TQ MOYATKOBUM FR 3 KOpMryBAHHSIM HQ OCHOBI piBHS1 SNQ.
CrieuymdiyHe AikyBAHHSI BANTAHAMM MOXKE PO3MSIAQTUCS Y MALIEHTIB 3 €yBOAEMIED QOO rinepBOAEMIEIO 3 BU-
COKOO aKkTUBHICTIO AATl. LLIo6 3a6e3redntyt ONTUMQALHUN PE3YALTAT AAST MALIEHTQ, PETEAbHUN MOHITOPUHT |
[OTOBHICTb AO BBEAEHHSI [IMOTOHIHHOI PiAVH Q60 AECMOMPECUHY MOXXHQ BBAXKATU BURILLAABHUMU Y MPoLeCH
MPMAHSITTST PILLIEHHST LLLOAO KOHKDETHOIO AiKYBAHHST T MOXKAMBUX HACAIAKIB HOAMIPHOI KOpeKLii. BiarnoBiaAHO
AO HQCTQHOB MOCTYNOBA KOPEKLST TA KAIHIYHQ OLIHKA € KPQLUMMU, HXK LLIBUAKQ HOPMAAI3aLis SNa A0 AQGO-

PATOPHUX PEPEPEHCHMX AIQMNQA30HIB.

KAIOYOBI CAOBQ: AlypeTuikiu; 0OBMEKEHHS PIAMHW; MMOHATOIEMIS], CEHOBUHA,; BANTAHM

bAok 1. KopoTtko

— JlikyBaHH# rinoHaTpieMii 6a3yeThCsl Ha €TiONOTIYHO-
MYy JliarHo3i TinoHaTpieMii, i BiMOBIAHY OLIIHKY HEOOXiTHO
MOBTOPIOBATU Ha KOXXHOMY €Tarli 00CTeXXeHHSsI MalieHTa 3
BU3HAUYCHHSIM (paKTUYHOTO piBHSA HaTpito (Na), TSKKOCTI
rinoHarpieMii, kimacugikaiiero 00’eMy, BUMiplIOBaHHSIM
TOHycy. BaxxnuBe it BUsIBIeHHs (DakTopiB, 1110 CIIPUSIOTH
BUHUKHEHHIO i O0TSIKYIOTh IIepeOir XBOpoou.

— Tspkka abo rmmboKa riroHaTpieMis TOTpedye Heraii-
HOTO JIiKyBaHHSI 3% TillEPTOHIYHUM PO3YMHOM Y BUIJISIII
0oI0CcHOI Tepartii abo TpuBasoi iHdy3ii. TpuBaicTs i 06csr
JIIKyBaHHsI 3aJiexKaTh Bifl MiABUILEHHs OaXKaHOTO PiBHS Ha-
Tpilo B CMpOBaTLi KpoBi (sNa) i mosierieHHs] CUMIITOMIB.

— XpOHiuHa rinoHaTpieMis 3a3BUYaii Ma€ MEHII TSKKi
CUMIITOMHM, KJlacupikoBaHi K Jierki abo IMOMipHi BiIIto-
BimHO 110 piBHS Na, a JlikyBaHHsI 0a3y€eThcsl Ha 00’ eMi pinu-
Hu. [1pu rinoBonemiuHiii rimoHaTpieMii 06’eM KOMIIEHCY-
10Th 200 BHYTPIIlIHBOBEHHUM BBEJIEHHSIM (Di3iosoriyHOTO
po34urHY, a00 MepopaJbHUM npuitoMmoM Na i Boau.

— TlinepBojieMmiuHa TrilmOHATpieEMisl, CIpUYMHEHA [e-
KOMITEHCOBAaHMM 3aXBOPIOBAHHSAM cepllsd ado IeUiHKU Ta
HEe(PPOTUYHUM CHUHAPOMOM, 30iJbIIYE IO3aKIITUHHUIA,
ajie 3MEHIIYE€ BHYTPIlIHbOCYAMHHUI O0’€M, 1110 CTUMY-
JIIOE HEBIATIOBIHY CEKPELil0 aHTUAIYPETUYHOTO TOPMOHY
(ADN). OTxe, oomexeHHs pinuau (OP) e mepiioro JiHie0

JIIKyBaHHSI, 32 BUHSITKOM MALIiEHTIB i3 IPOrpecyounuMu 3a-
XBOPIOBAaHHSIMU TMEUiHKKM abo cepiisl. Ipyrum BapiaHTOM €
3aCTOCYBaHHSI METAbOBUX MiypeTUKiB. TyT aHTaroHict pe-
menTopiB V2 ToaBanTaH € BU3HAHUM IIpernapaToM BHUOODY,
Maitke 0e3 pU3MKY HaaMipHOI KOPeKIlii, SIKII0 He 3aCTOo-
COBYBAaTU MOr0 OJAHOYACHO 3 METJIbOBUMHU JiypeTUKaMU.
3acTocyBaHHS albOyMiHy OyJl0 BUIIpaBAAHUM Yy Ialli€HTIB
i3 IIporpecylourMy 3aXBOPIOBAaHHSIMU MeviHku. Haperri,
MAL[iEHTIB i3 CEPLEBOI HENOCTATHICTIO Ta TilepBOJEMiy-
HOIO TiMOHATPIiEMI€I0 MOXHA YCHIIIHO JIiKyBaTW Iepo-
paJIbHUM MpUiioMoM cedoBUHM. OCTaHHIM 3aCO00M JIiKy-
BaHHS € iHTIOITOpPM HATPIili-TIIIOKO3HOTO KOTpaHCIopTepa
2 (SGLT2).

— HaitmommpeHinion IpUYNHOI eyBOJIEMIYHOI Ti-
IMOHATPIEMIi JIETKOrO Ta MOMIpPHOTO CTYHNEHS € CHUHIPOM
HeaJeKBaTHOTO aHTuaiypeTuuHoro ropmoHy (SIADH).
JlikyBaHHSI cioyaTKy Ma€ OyTU MPUYMHHO-HACTiIKOBUM,
OCKIiJIbKM BOHO BilIpi3HSIETHCS Y BUIAAKY diaTHOCTOBAHOTO
SIADH. BignoBinHo 1o €BpomneicbKux i aMepuKaHChbKUX
pexkomeHpatiii, OP € BapiaHTOM JliKyBaHHSI TepIlOi JIiHii,
Xo4a 1oro e(eKTUBHICTb HEBUCOKA. YTiM, Topajna «IH1ii-
Te, KOJIM BiMuyBa€eTe cripary abo icte» Moxe OyTH KOpuc-
Hotw. [lepen mouarkom OP crin BpaxoByBaTu 30epekeHy
(YHKIIiI0 HUPOK 3i 3IAaTHICTIO BUBOOUTHU BiIbHY Boxy. [let-
JIbOBI IiypeTUKU € JIIKyBaHHSIM APYTOi JIiHii, X04a J0Ka3iB

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

Tom 13, N2 4, 2024




HactaHoBu / Guidelines

Opakye. BanTaHu BBaXKaroTbCsl JOKA30BUMU IpernapaTaMu
BuoOopy. I1lo x 10 106aBKM CeYOBMHU, TO HEMAE TOKA3iB 11
edekTuBHOCTI Ta 6e3neku. IHriditopu SGLT2 MoxHa po3-
TJISIIAaTH K e(PeKTUBHE JTiKyBaHHS IMOPIiBHSIHO 3 T11a11e00.

Bcryn

lnonatpiemiss BUHUKA€E BHACTIIOK IMEPBUHHOTO IMC-
0ajlaHCy CITIOXMBAaHHS Ta BTpaTU BOAU 0€3 eJeKTPOJIITiB,
piaire — yepe3 3MiHM BMICTY cOJIi B opraHi3mi. Lle Haituac-
Tillla eJIEKTPOJIiTHA aHOMAJIis, sSIKa BU3HAYAETHCS SIK KOH-
LieHTpalis cupoBaTKoBoro Hatpito (sNa) < 135 mmounb/a
[1]. lucnpornopliist MixX 3arajJibHOIO KiJIbKiCTIO BOJIU B Op-
radizmi Ta BMictom Na < 120 MMOJIb/JI BBAXKAETHCS TSIK-
KO0 TirnmoHaTpiemieto [2].

Eniaemionoris

HaitBuma mommpeHicTh MOXe OyTH BHUSIBIIEHA Cepell
TOCTIiTaTi30BaHUX MALi€EHTIB Y BiUIIJIEHHSIX iHTEHCUBHOI
Tepartii moxunaoro Biky (20—35 %), i3 MiABUIIEHUM PU3H-
KOM CMEpPTHOCTI Yepe3 YMCJIeHHI CYyMyTHi 3aXBOPIOBAHHS
Ta jniku [3]. TimoHarpiemist Takox Oysa 3apeecTpoBaHa y
50 % martiieHTiB i3 cy0apaxHOIZaIbHUM KPOBOBWJIMBOM Y
Helpoxipypriynux BigmizeHHsx [4] Ta 20 % nauieHTiB i3
cepueBolo HemocTatHicTio [5]. KpiM Toro, HeBiamoBigHa
MpakTHKa TpU3HAYEHHsI il 0OMEXeHi 3HaHHs OaraTbox
JIiKapiB 1€MOHCTPYIOTh HEOOXiTHICTh BTPYYAHHS IJIST Mi-
HiMi3zaLil pu3MKiB rocmitajabHOI rimoHarpiemii [6]. IcHye
MaJio JOCTYITHUX JaHUX 1010 TiMOHATPiEMIl Ta peKOMEH -
Jaliil i3 KJIiHIYHOI NPaKTUKU, SIKi O MiATpUMYBaJIU Bill-
MOBiOHI PillleHHS IIOAO MiarHOCTMKU Ta JIIKyBaHHS IJIs
cTaHaapTuU3allii norisany 3a namieHtamu [7]. Takox HasiBHI
KepiBHi TOKYMEHTH Bilpi3HSIIOTHCSI METOIOJOTIYHOIO TOU-
HICTIO, a peKOMeHallii He 3aBXIU € IMOCIinoBHUMU [8].
1o Toro X, MeBHO, HasiBHi Ha TaHUM MOMEHT €BpOTMEii-
cbKi [9] it amepukaHchbKi pekomeHaaltii [10] HegocTaTHBHO
BPaxOBYIOTh IIUTICHI Ta iHAWBIAYyalbHI aCIEKTU KOXHOTO
Mali€eHTa, 3 peryJsspHUM CIIOCTEPEKEHHSIM i BapiallissMu y
BUMiptoBaHHi sNa, a He OKpeMux 3HaueHb Na B CUpOBaTIli
abo ceui [11].

V 1ii1 cTaTTi pO3TIANaIOTHCS MOTOUYHI CTAHAAPTHU JIIKY-
BaHHS TilTOHATPiEMIi, TOJJOBHUM YMHOM 30CEpeIXKeHi Ha
JIIKyBaHHI TilIOTOHIYHOI a00 CHpPaBXHbOI TiMOHATPiEMII,
a TaKOoXX HOBi po3p0o0KM, 3aCHOBaHi Ha maTodizioorii ye-
pe3 HasiBHi BKa3iBKM 1IO/I0 1iarHOCTUKU, ONTUMi30BaHOTO
JIIKyBaHHS Ta NPOQiIaKTUKN YCKIAJHEHb HaIMipHOI KO-
peKlii.

CTQHAQPTU AiIKYBOHHS

l'inoHaTpieMisi — ckiIamHUl CTaH, MOB’I3aHMUI i3 Pi3-
HOMaHITHUMU CUMIITOMaMU Ta BUKJIMKAHWI PI3HUMU €Ti-
OJIOTIYHUMU (haKTOpaMU, 1110 BUMAara€ MyJIbTUAMCIIUTLITI-
HapHOTO JiiarHOCTUYHOTO minxoay. OmHaK nepes mo4yaTkoMm
JIIKyBaHHS CJIil BUBHAYNTH KiJIbKa TTapaMeTpiB.

Buau rinoHarpiemii

l'imonaTpieMist, o po3BUBAETLCS MPOTIToM < 48 To-
IIMH, HA3WBAEThCS TOCTPOIO, 3a3BUYAll BUSIBISETHCS Y
micasionepauiiiHuX Ialli€EHTIB i3 HaAMipHUM BBEICHHSIM
pinrHM 200 caMOiHAYKOBAaHOIO BOAHOIO iHTOKCHUKALII€IO Ta

TSDKKMMU CUMITTOMaMU. SIKIO TpUBaJiCTh riMmoHaTpieMil
HeBiToMa abo CTaHOBUTH > 48 rof, il HA3UBAIOTh XPOHiU-
HOIO, BOHA 3a3BMYail MPOTiKa€ OE3CMMIITOMHO a0o0 3 JIeT-
KWMU CUMIITOMaMMU.

CryniHb  TiloHaTpiemii  MoxXe  OyTM  TSXKKUM
(sNa < 120 mmonb/m), momipaum (sNa 120—129 mmoob/1)
abo nerkum (sNa 130—134 mmonb/i).

TSKKICTh CUMIITOMIB MOXe OyTH BEIMKOIO (CyIOMH,
KOMa, 3yIMHKa AMXaHHS), Bil JIETKOI 10 MTOMipHOI — He-
crneuudiyHoi (roJIoBHUIA Oib, MIISIBICTh, BTOMA, 3allaMo-
pOYEHHS, HymoTa, OJIOBaHHs, CILIYTaHICTh CBiIOMOCTI,
3a0y1bKYBaTiCTh, MOPYLIEHHS XOIU, M’130Bi cynoMu) abo
0€3CUMIITOMHOI.

Tocmitanmizalrist yacTo HeoOXimHAa ITalliEHTaM i3 TOCTPOIO,
TSDKKOIO Ta CUMIITOMATUYHOIO TiMOHATPIEMIEIO, SIKi MAlOTh
PU3UK PO3BUTKY YCKJIAAHEHD Bill TiMOHATPIiEMII, IIT0 HE JIi-
KyBajacs a0o IiagaBajacs arpeCMBHOMY JIIKyBaHHIO (Ha-
JIMIIKOBIi# Kopekiii). Lle mo3Bossie 4acTo KOHTPOIIOBaTU
i1 OLIiHIOBaTH KOHIIEHTpallilo sNa, BUIJIEHHS cedi Ta He-
BPOJIOTiYHUM CTaH.

ToniuHicTh MpU TimoHaTpieMii iHOMI HeoOXimHa s
OLIIHKM BUIBHOTO PYyXy BOAW Ta BU3HAYEHHS TiMOTOHIY-
HOI (3HUXXEHa KOHLEHTpallis pPO3YMHEHOI PEeYOBUHU
< 275 mOcm/Kr), i30TOHIUHOT (275—290 MOcMm/kT) abo
rineproHiuHoi rinmoHatpiemii (> 290 MOcMm/kr) 3 mo-
MuIKoBo Hu3bKUM sNa [12, 13]. Taky mceBmorimonHa-
TpiEMiI0 MOXHa BHUSIBUTH 3a HAasSBHOCTI TileprIiKeMil
Ta/abo rinepTpurIiLepuaeMii, sIKi IMiIBUIIYIOTb TOHYC CU-
pPOBATKM KPOBi Ta BUBOAATH BOAY 3 KJIiTUH. BiamosigHo,
MO3aKJITUHHUI BOAHUI TMPOCTIp PO3LIMPIOETHCH, i, Ta-
KMM YMHOM, piBHi sNa 3HMXyloTbhcs. LIBraKa Kopekitist
rinepriikeMii 6e3 BiAmoBigHOTO 30iiblIeHHS sNa Moxe
3HU3UTH OCMOJISIIBHICTh CUPOBATKM KPOBi Ta BUKJIUKATH
HaOpsIK MO3KY, 0COOJMBO y MOJIOAUX JIIO/Ieil 3 KeToalu-
noszoMm [14]. TlceBnorinmoHaTpiemisi, 1110 CIIOCTEPIra€ThCS
IIPY HASIBHOCTI TillepTpUIIiLepuaeMii, MOXe OyTH BUSIB-
JIEHa Y MAILli€HTIB 3 MAHKPEATUTOM i JiaOeTMIYHUM KeToa-
numo3oM [15].

06’eM nozakiaituHHOi pinuau (ECF) moxe momatko-
BO PO3IUIMTH TiMMOHATPiEMIilO Ha TiMOBOJIEMil0, €yBOJIEMil0
ab6o rinepsojiemiio [16]. BusHaunuti 06’eMHMIA cTaTyC Ma-
LIIEHTA YaCTO BaxXKO, aje 1ie MOoxe OyTH Ay)kKe KOPUCHUM
IUTST BU3HAYEHHS €TioJIOTii BTpAT PiAWHU Ta 3MEHIIEHHS
00’emy ECFE noripiieHHs TkKaHUHHOI riepdy3ii Ta BiacyT-
HOCTi HOpMaJIbHOI peakllii Ha BUBIJIbHEHHS Ta/abo Mpu-
raiveHHs cekpeii AL HeamexBatHo npurHidvenuit A
MOXe OyTHM BUSIBJICHMU Y IALIi€EHTIB 3 TIilIOBOJIEMI€IO0 Ta
MAli€HTIB i3 cepleBOI0 HEIOCTaTHICTIO a00 LIMPO30M IIe-
YiHKU, SIKi TAKOX MOXYTb OyTH HaOpPsSIKOBUMM (TillepBoJie-
MiuHa rinmoHarpieMist). B 060x Bumaakax cnocTepira€Tbcst
3HUXXEHHST e(heKTUBHOrO 00’eMy apTepiaabHOI KpOBi, I10-
pylieHHs ekckpelii Na Ta HU3bKa KOHIEHTpalis Na y
cedi, TOOTO OCMOJISUTBHICTh. TyT HAUMOIIMPEHIIINM JTiKY-
BAaHHSM TilloHaTpieMii € 3% rinepToHiuHMit po3unH. Moro
CJIiJI TOCTiAHO KOHTPOJIIOBATH Y TIOETHAHHI 3 OTHOYACHUM
BHyTpimmHboBeHHUM (IV) BBemennsm dypocemimy (10—
20 Mr oIMH pa3 Ha AeHb), 00 CIPUITH BUBEASHHIO BOIU
3a JornoMoroio ¢dopcoBaHoro Hatpiiiypesy. Kpim Toro,
SIKIIIO TIPUYMHOIO TOCTPOI TiMOHATpieEMil € TapeHTepab-
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HEe BBEJEHHS piIMHU TallieHTaM i3 TicjsornepauiiHuM
CUHIPOMOM HEealeKBaTHOTO aHTUIiypPETUYHOTO TOPMOHY
(SIADH), Benuki 06’emu i30ToHiYHOTO (hiziosoriyHoro
posunny po3imnpsaTh ECF i nmoripuiate HaOpsik MO3Ky. 3a
HasiBHOCTI BUCOKMX piBHIB AJII" monanbiie 3HukeHHsT sSNa
yepe3 Moro BUIIJIEHHSI 3 KOHIIEHTPOBAHOIO CEUeto MOCU-
JINTH TiITOHATPIEMIiI0 — SIBUIIE, IO BiOMe SIK «OIPiCHEH-
Hs» [17]. OTXe, BBeOeHHS i30TOHIYHOTO (hi3i0JOriYHOrO
po34nHy ab0 PO3UMHY IJIIOKO3M 3 mojgaBaHHIM 10 a6o
20 mexB xaopuny Hatpito (NaCl) He peKOMEHIYEThCS SIK
HeedeKTUBHE Ta HABPSA UM MOB’sI3aHe 3 PO3JIaJoM TMepe-
BaHTaXXEHHs BOJOIO, a HE MOBHUM BUCHaXxeHHsIM Na B
OpraHi3mi.

IIBuOKiCT, KOpeKIIii 3arajoM 3aJieKUThb Bill TSKKO-
cti cumnTomiB [13]. Tun pinHKM Ta MIBUAKICTH BBEACH-
H$I, SIK HapixKHUI KaMiHb MOYAaTKOBOTO JIiIKYBaHHS, PO3-
PaxoBYIOTbCSI Ha OCHOBi piBHSIHHS misg mediumrty Na:
(140 — sNa) x 3arayibHa Bofa B OpraHi3Mi, ie 3arajbHa BoJIa
B opraHizmi = Maca Tina (y xr) x 0,6 [13, 18]. ¥ nauieHTis
3 TOCTPOI0 ab0 TSKKOIO TiMOHATPiEMI€I0 3 CUMIITOMaMU
MeTa Kopekiii SNa cTaHOBUTb 4—6 MMOJb/J TIPOTATOM
nepumux 6 romuH abo MeHIe, i il CTig miATpUMYyBaTH Ha
TaKOMY X PiBHi IPOTSAroM repiuunx 24 roauH, o0 yHUK-
HYTH PO3BUTKY OCMOTHYHOI'O CUHIPOMY JeMiesiHi3allii.
IIBunkicTs Kopekuii sNa He ITOBMHHA IEPEBUIIYBATH
8 MMOJIb/J1 IPOTITOM OYIb-SIKOTO HACTYITHOTO 24-TOJAMH-
Horo nepiony [19]. OCHOBHMM OOIPYHTYBaHHSIM TaKOTO
JIIKyBaHHSI € Te, 110 30iablIeHHS sNa Ha 4—6 MMOJIb/J
YCYBa€ OibILIICTh CUMMOTOMIB TilOHATpieMii, a OiNbIIi
MiIBUILIEHHS HE JAI0Th XOAHUX TepaneBTUUYHUX TepeBar
[19,20]. I HaBmaku, ODS Haituacrilie BUHUKaB y MalieH-
TiB, y IKUX piBeHb sNa OyB minBuiIeHWit Ha > 10 MMOJIb/JT
MPOTSTOM TepiInX 24 ronuH abo > 18 MMOJIb/J IPOTSITOM
48 ropuH [21].

BaxmBo MpoBOAUTU MIOTOAMHHUI MOHITOPWHT TIpU
JIIKyBaHHI TOCTPOI TSDKKOI TilOHATpieMii 3 TTOYaTKOBUMU
OOJIIOCHUMU BBeleHHsIMU IoHariMeHie 100 mu 3% oi-
3i0JIOTIYHOTO PO3YMHY, SIKi MOXHA MOBTOPIOBATU IIiCJISI
KOXKHOI 0ioXiMiuHO1 oLliHKM sNa 10 JOCSITHEeHHS TeparneB-
TUYHOI METH MiABULIEHHS 4—6 MMOJIB/1T1. YacTOTY MOHITO-
PUHTY MOXHA 3MEHIIMTHU 10 6—12 TOIMH MiCst TOCSTHEH-
Hs1 6axxaHoTo MiaBUIIeHHS sNa.

Haperuri, He3Baxkatoun Ha BCi nMpodiakTUUHi 3axX0nu
JUISl YHUKHEHHsI HaJIMipHOT KOpeKllii TinmoHatpiemii, ODS
MOX€ BMHUKHYTM Yy TIAIiEHTIB i3 TSXKKOIO TirOHATpiEMi-
€10, sIKa TpUBA€ > 2—3 MHIB, 3 MOXJIUBUM BUHUKHEHHIM
BonmHoro miypesy. Lli mamieHT moTpeOyIoTh cTparerii mo-
PSITYHKY JUISi TIOBTOPHOTO 3HUXXEHHs sNa 3 rnepopaib-
HMM IIPUAOMOM BOJIM, BBEICHHSIM 5% PO3UMHY ITIOKO3U
(2—4 mu1/Kr/roa) NpoTSIroM 4 ronuH Ta/abo 1eCMOIIPECUHY
(1—3 MKT BHYTPILLIHLOBEHHO a00 MiAIIKIpHO) 3 iHTepBaia-
MU 8—12 romMH OJHOYACHO, 3 TTOAAIBIINM MOHITOPUHTOM
sNa [9]. Tepariro MoXXHa MOBTOPUTH, SIKIIIO piBeHb SNa He
3HUXKYEThCSI ~ | MMOJIb/J1/TOA ab0 MOKU BiH HE NOCSITHE
TeparieBTUYHO1 MeTH [10]. Binbiie Toro, kopuryBaibHi 3a-
XOIIM 10O TiITOHATPIEMII CIIiI IPUITMHUTHU ITiCJIsI ITOYATKY
3aCTOCYBAHHSI CTpaTeril 3HUXKEHHS.

Pesiome cTpateriii mepcoHaizallii JiKyBaHHS TillOHa-
TpieMii HaBeJeHO y OJIO1Ii 2.

BAok 2. Ctparerii nepCoHAAI3aLi
AIKYBQHHS rinOHATPIEMIT

— Hanexxnuii niarHo3 rimoHaTpieMii € BaXXJIMBUM LTSI
JIiKyBaHHS. K TIpaBWIO, TSDKKY TiMOHATpieEMilo, TOOTO
IMOOKY Ta TOCTPO PO3BMHEHY TrinmoHaTpiemito (sNa < 125)
i3 CUMITTOMaMM CJIim HeraifHo jikyBatu. [licis mporo cim
PO3IJISTHYTH BUMIipIOBaHHS TOHYCY ¥ OLIIHKY CTaHy 00’ €My
IIJIsI TIONAJIBIIIO] IPUIMHHOI TepalTil Ta IIPOrHOo3Y.

— Tskky rimoHaTpieMil0 TEpMiHOBO JIIKYIOTb I10-
BTOpHUMU OontocHUMU BBeaeHHsaMU 100—150 mia abo 2—
4 mu1/kr BHYTpiltHboBeHHO 3% HSS npotsrom 20—40 xBu-
JIVH 10 NOCATHEHHS OaxaHoro minBuuieHHs1 sNa. Kpim
TOrO, MOXHa TPOBOAUTU Oe3repepBHY iH(DY3il0 B 103ax
0,5—1 mu/kr/roa. TTopiBHSIHHST 1BOX TiAXOMIIB BCE 11e 00-
TOBOPIOETHCSI.

— TlinmoBonieMiyHa TiroHaTpieMist JIETKOTO Ta TMOMip-
HOTO CTYNEHS MOTpeOy€e ameKBAaTHOTO 3aMiIlleHHST 00’ eMy
BHYTPillTHbOBEHHO (izionoriunnm pozunHoM (NaCl 0,9%)
23-30 mu/kr/moby abo, SKIIO0 MOXIHUBO, MepOpalbHUM
npuitomom 9 1 Na (KiJIbKicTb, 1110 ekBiBasieHTHa 1 1 NaCl
0,9%) 3 i Ta pinuHU.

— Ilpwu rinepBosieMiuHiit rinoHarpiemii OP € nepioro
JIIHI€I0 JIIKYyBaHHSI, SIKIIO BOHA HE CIIPUYMHEHA Mepeao-
3yBaHHSAM JiypeTHKiB (FOJJOBHMM YWHOM Tia3uaiB) abo
LIIJTYHKOBO-KUIIIKOBOIO KPOBOTEUE, TIpU SIKilf TaKoXx
CJIiJT PO3TJISTHYTU MOKJIMBICTb 3aMiHU PilMHU. 3pO3yMiJio,
CIOXMBAHHSI PIIMHU Ta Jiype3 MOTPeOYIOTh PEeTEebHOTO
KOHTpOJIf0. JIpyruM BHOOPOM € BUKOPUCTAHHS TMETIbO-
BUX IiypeTHKiB, SIKi IOCIa0IIOITh peadcopOllilo BOOM,
onocepenkoBany AT, y mozax 20—40 mr xoxHi 8—12
ronuH. PekomeHmoBaHE CITOXXKMBAHHSI COJIi, IO ITiICH-
JIo€ ixHIo Aito, ctaHoBUTh 3—5 1 NaCl/mo0y. ToasanTtaH
€ TIpernapaToM BUOOpPY MpH TilepBOJEMiYHill TilOHATpIi-
€Mii, 0COOIMBO Y MAlli€EHTIB i3 CEPIIEBOIO HEIOCTATHICTIO.
[NouaTkoBa H03a CTAHOBUTH 15 MT, 110 TIPU3BOIMUTD IO IO~
BiJIbHOTO 30ibIIeHHS sSNa 6e3 pu3MKy HaJIMipHOT KOPEeKIIil
Ta HEOOXiMHOCTI MOHITOpMHTY piBHSA Na, SIKIII0 He 3aCTO-
COBYBAaTU MOTrO OJAHOYACHO 3 METJIbOBUMHU MiypeTUKaMU.
3acTocyBaHHSI TOJBalTaHy IIpU pedpakTepHill TilloHa-
TpieMii cxBajJeHO. 3aCTOCYBaHHs aJlbOyMiHY y Malli€HTiB
i3 MPOTpPecyroYrM 3aXBOPIOBAHHSIM MEYiHKU BUIIPaBIaHO
SK JIOTIOMiXKHA Tepartis, sika IMiJIBUIIYE OHKOTUYHUI TUCK
i BHYTPIILIHBOCYAMHHUIA 00’ €M, 110 3MEHIIIYE CTUMYJISILIiO
AJIT. JlikyBaHHST CEYOBUHOIO € IOLUILHUM Y TAlli€HTIB i3
CepIIEBOIO HEMOCTATHICTIO B o3ax 15—60 r/mo0y, ocKiTbKI
BOHA CIPUSIE BiJIbHIM eKCKpellii Boau, HalliMOBipHillle, ye-
pe3 ii OCMOTUYHUIA BIUIMB HA MPOKCUMAIbHUMN KaHaJellb.
Inariditopu SGLT2 MoxXyTh OyTH KOPUCHI SIK OCTaHHil Ba-
piaHT JiKyBaHHs y nawieHTiB i3 XCH, xoua noci 6e3 nepe-
KOHJIMBUX TOKA3iB.

— VY pasi eyBoJIeMiuHOI TiMOHATPi€EMIl Bil JIETKOro 10
MOMIiPHOIO CTYIEHS €TiOJIOTiYHI TPUYMHU CJTiJT BUKITIOUM-
M nepes noyatkom JikyBaHHs SIADH. Hespaxarouu Ha
Te, 110 OCHOBHUMM HactaHoBaMM OP pekomeHmoBaHO sIK
Tepartito Nepuioi JiHii, #oro e(eKTUBHICTb BUTAETHCSI CyM-
HiBHOIO. 3 iHIIIOTO OOKY, TTOpaaa IMUTH JIAIIIE ITi Yac CIparu
abo IXi Moxe OyTu edekTuBHOIO. [IpoTe criocrepiraeTbcs
IIy>Ke TIOBiIbHA KOpeKilis rimoHaTpiemii OP 3i mBUAKicTIO
1—2 MMoJIb/11 KOXHI 24—48 o, ajie JIMIle ITPOTIToOM KiJlb-
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Kox nHiB. Kpim Toro, HeoOXinHO0 yMOBOIO i mouatky OP
€ 30epexeHa QyHKIiSI HUPOK 3i 3MaTHICTIO BUBOIUTHU BiJib-
Hy BOLY, SIKa 3a3BMYail 3HWXKEHA Y JIiTHiX Joaeil. [1eTaboBi
MYpeTUKU PO3TIISIIAI0ThCS SIK 3aci® Jpyroro BUOOpPY ISt
JIIKyBaHHsI €yBOJIeMii, Xoua paHIOMi30BaHUX TOCIIIKEHb
Opakye. Banranu, 6e3yMOBHO, € e(eKTUBHUMU IIpeIiapa-
TaMM 3 HalKpaluMu Cy4aCHMMM JOKa3aMKU HOpMatizallil
piBHg Na maiike 3a 48 ronnH. [louaTkoBa 1032 CTAaHOBUTD
7,5 MI, HeOOXiTHMIT MOHITOPMHT MapaMeTpiB KPOBi Ta ceui
IIJISI MOKJIMBOTO 3aIlo0iraHHsI HaaAMIipHill KOpeKllii, SIKIIO
Na migBUIIYEThCS > 5 MMOJIb/JT 3a 6 Tom. SIKIIO KOpeKIIist
sNa cTaHOBUTb < 8§ MMOJIb/JT Uepe3 24 roauHu, 103y TTOIBO-
I010Th 110 15 MT 3a Ti€to XK npoueaypoto yepes 48 ronuH. [pu
rinepKopeKIlii Mpu MiABUIIEHHI 10 5 MMOJIb/J MiIIIKipHO
BBECTHU 2 MKT JIECMOTIPECUHY, a TIpK 10 6—8 MMOJIb/11 — B/B
5% rmoko3y 3 po3paxyHKy 2—3 mu/Kr/i1. Hemae nokasis
eeKTUBHOCTI Ta 6e31eKU CEYOBUHU SIK €TMHOTO a00 KOM-
OiHOBaHOTO JIiKyBaHHS 3 BanrTaHaMmu. [loyaTkoBa mo3a cra-
HOBUTH 15 T, i 103y MOXXHA He MpUuiiMaTH, SIKIIO € HagMipHa
Kopekilisg Na, abo moaBoiTH y pa3i HeAOCTaTHbOI KOPEeKIIil
Na Ha Tperiii geHb. IHriditop SGLT?2 € epekTMBHUM 3ac0-
OOM JIiKyBaHHSI B 103i 25 Mr/mn00y, 0COOJIMBO Y Malli€HTIB,
SIKi TOTPUMYIOTBCS Ji€TU, OaraTol Ha HATPiK i Kasiid.

ITpu roctpiii rinoHaTpieMii 3 TSOKKMMU CUMITOMaMU
(puc. 1) mWBUAKY KOPEKIIi0 32 TOMOMOIOI0 BHYTPIllIHbO-
BeHHoro Oojtocy 100—150 My a60 BHYTPIlIHLOBEHHOTO
BBeneHHS 2—4 MiI/KT 3% TinepTOHIYHOTO PO3YMHY COJIi
(HSS) nmpotsirom 20—40 xB [22] moBTOpIOBaTHU 3aJI€3KHO Bill
criiikocti cumnTomiB [9] abo maBaTu no migBuileHHS Na
Ha 5 Mmouib/a TipotsiroM 1—4 rox [13]. OgHak icHye Giiblia
MUMOBIpHICTh HaIMipHOI KOpeKIlii 3a TOMOMOIol 0otoc-
Horo HSS, Toni sk HepocTaTHsI KOpeKilisi Moxe OyTH He-
nooliHeHa. JlilicHO, y BEJIMKOMY PETPOCIIEKTMBHOMY KO-
TOPTHOMY AOCJIiIKeHHi O0yJIo ToBeaeHO, 1110 6oatocHe HSS
He3aJIeXXHO MOB’s13aHe 3 OUIBII YacTOI0 HaAMipHOIO Ta He-
JIOCTAaTHHOIO KOPEKIIEI0 y MallieHTIB 3 Macolo Tiia < 60 xr
Ta > 100 kxr [23]. OGcepBauiiiHe JOCTiIKeHHS 62 Malli€EHTIB
y BiomiJIieHHi iHTEHCHMBHOI Tepallil MiaATBepAusIo, 10 00-
mocHa Tepanis HSS 3marHa kopuryBatu Na craOiibHilne
MOPiBHSIHO 3i 3BUYAHHUM JIIKyBaHHSIM i30TOHIYHUM i3i-
OJIOTIYHUM PO3YMHOM, ajie piBeHb HAAMipHOI KOPEKIIil OyB

3HAYHO BUIIUH. 3 iHIIIOTO OOKY, iCHY€E MiABUIIEHUN PU3NK
HEIOCTaTHbOro 30i/bllieHHs Na Ipu 3BUYaliHil Teparii
Ta HabGarato OisbIIOMy diama3oHi kojauBaHb Na. OTxe,
MepeBU3HAUYECHHS CTpaTerii OOJI0CY HUISIXOM 3MEHIIEHHS
00’eMy 00JIIOCIB Ta/ab0 MEpPeoLiHKU Yacy JUIsl TIOBTOPEH-
HSI MOX€ 3MEHIIIMTY PU3MK HaIMipHOT Kopekliii [24]. YTim,
HeoOXiJHa Mmojabliia epeBipka y MpoCneKTUBHUX JT0CTi-
IDKeHHSX JUIsT Oe3IevHol i e(eKTUBHOI iHOMBimyaizallii
0OJIIOCHUX J103.

Tsoxky TimoHaTpieMilo HEOOXimHO TepPMiHOBO JiKyBa-
™M 0e3 OrjIsiomy Ha TUIl abo eTioJIoriio, ajie OJHOYACHI 3a-
Xonau i Kopekuii Na y mepitti 24 ronrHU CIil OMYCTUTH,
OCKIJIbKM ILBUJKA KOPEKIlis TiloHaTpieMil TaKoxX MoOxe
MPU3BECTH JI0 YCKIanHeHb [25]. [TeTnboBi AiypeTMKY MOXK-
Ha MpU3HAYyaTW MalliEHTaM i3 3acCTiHHOIO CEPLEBOIO He-
JIOCTATHICTIO, TiAPOKOPTU30H — Yy pa3i HAAHUPKOBOI He-
JIOCTATHOCTI Ta XJIOPUJ KaJlito — y pasi rimokajiemii. Ak
aJbTepHATUBY MOXHA TPOBOIUTHU Oe3nepepBHY iHQY3ito
3% HSS y mo3zax 0,5—1 mu/xr/ron. [TopiBHSIHHS TBOX TIi-
XOJIiB BCE 1116 0OTOBOPIOETHCSI.

OpHe 3 HebaraTbOX HEIIOAABHIX TOCHTIIXKEHb TSXKKOI
rimoHatpiemii, cmpuuuHeHoi SIADH, npocnekTuBHO Bu-
Buajo 50 mauieHTiB, AKi OTPUMYBAIM TilEPTOHIYHUI (i-
310JI0OTIYHUI PO34YMH, SIKMA BBOAWIM ab0 y BUINISIAL ITO-
BiJIbHOT 6e3nepepBHOi iHDy3ii (SCI) 3i mBuakicTio 20 mi/
rof, abo y BUIJISIAI IIBUIKOTO TEPEPUBYACTOTO OOJIIOCY
(RIB) go aBox 100-mn GomociB 3% HSS [26]. IlepBun-
HUM pe3yJibTaToM OyJia HanMipHa KOpeKIlisl B Oyab-sIKWii
3alaHuii TIePiof, 1110 BU3HAYAETHCS SIK MiIBUIIIEHHS PiBHS
sNa > 12 a6o 18 MMosb/n mpotsirom 24 a6o 48 TonuH Bi-
noBigHo. Pe3ynpratu mokasanu, o teparis RIB i SCI 3
BUKOPHCTAHHSIM TilIEPTOHIYHOTO PO3UYMHY JUISl JTiKyBaHHS
rinoHarpiemii Oyja epeKTMBHOIO Ta Oe3IeYHOl0, He3a-
JIEXKHO Bin HeoOxigHocTi HanMipHoi Kopekuii. OnHak RIB
Majla MEHIIY 4acTOTy TepParieBTUYHOIO IMOBTOPHOIO 3HU-
SKEHHS PiBHS i, SIK MPaBWJIO, Maja Kpaily eeKTUBHICTb Y
JIOCSATHEHHI OaxkaHoro piBHs sNa MpoTsSTroM Iepiioi roau-
Hu nopiBHsHO 3 SCI. 3arajiom pe3yjabTaTv MokKasaiu, 110
IIBUKE TIEPiOIMYHE BBEIEHHS TMEPTOHIYHOTO COTLOBOTO
PO3UYUHY € KpalllUM METOJOM JIiKyBaHHSI CUMITOMATUYHOT
rimoHaTpieMii, 110 BiAMOBiZa€ MOTOYHUM KOHCEHCYCHUM

Severe hyponatremia
Serum sodium < 125 mmo/|

|

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

Na increase <4 mmol/l

Repeat 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 details.

Na increase 4-6 mmol/l
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Na increase > 6 mmol/l

Stop HSS
3% treatment

Consider desmopressin
1 meg sc. or IV/8 h
Glucose sol. 4 mikg
to decrease 1 mmol/l Na
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pexomeHaiissM. ToMy peKOMEHIYEThCSI BUKOPUCTOBYBa-
™ 3% 6omoc HSS y no3ax 100—150 M (2—4 mu1/Kr) Tipo-
TsiroM 20—40 XBUJIMH 3 TOBTOPEHHSIMM 1O JTOCSATHEHHS
OaxkaHoro piBHsI Na abo sIK cTpaTeriio 0e3rnepepBHOI iH-
¢ysii B nozax 0,5—1 mi/kr/ron. BaxnuBo, 110 naiieHTam
3 TiMoKajieMi€lo Clifil BimgaBaTu TiepeBary Oe3repepBHiil
iH(DY3ii, HagaroIn MOXJIMBICTh BBEACHHS KaJlilo XJIOPUIY
20 mmonb/500 M 3% HSS. ¥V nboMy KoMGiHOBaHOMY JIi-
KyBaHHI TimoHaTpieMii Ta rirmokajieMii HEOOXiTHUII KOH-
TpoJib piBHSI Na KOXHi 2 TOAMHU, OCKiJIbKU d0JaBaHHS
KaJlilo MPU3BOAUTH 10 JOAATKOBOIO BUTOKY HATPilo 3 KJTi-
THUH i MOXJIMBOI LIBUIKOI HaAMIPHOI KOPeKLii, TOOTO me-
PEBUIIICHHS, 3 MOJAIBIIIONI TiMEepHATPIEMIEIO Ta PUBMKOM
po3ButKy OPB [27]. BasxkiinBo, 1110 301TbIIIEHHS BULIIEHHS
ceui (BOASTHUIA iype3) TaAKOK MOXKe OyTHU ITOB’s13aHe 3 OiJib-
M TiaBUIIeHHIM Na i, 0TXe, TOTEHIIITHOI0 HaIMipHOIO
KOpEKIIi€I0.

3aNIIa€eThCs BIIKPUTUM IMUTAHHS, YU JTIKYBaTH TSKKY
XpOHiuHY rinoHarpiemMito < 120 MekB/i1. Xo4a goci Hemae
PaHIO0Mi30BaHOIO KOHTpOJIboBaHOTO aociimkeHHs (PKII)
1110/10 TAKOTI'O JIiKyBaHHSI, MOBUJIbHE BHYTPillIHbOBEHHE BBE-
nexns 3% HSS (15—30 mi/rom), HaBiTh 6€3CMMITOMHUM
nalieHTaM i3 peryJsipHuM CITOCTEPEXEHHSM Il 3aro0i-
ranHss COP 6yio 6 kopucHuM [28].

VY Burmnaakax Jierkoi Ta TOMipHOI TiMOHATPiEMIT 3 CUMII-
TOMaMU CJIil poouTH TOBUTBHY iHMY3i0 3% NaCl micas
po3paxyHKy aedinuty Na Ta 94acTo KOHTPOJIIOBATHA PiBEHb
Na [9]. OnHak XpoHiuHa TiMOHATpPiEMisT Bii JIETKOTO 10
MOMIPHOTO CTYyIEHSI 3a3BUYaii MPOTiKae 0e3CMMITOMHO,
OCKIiJIbKM IIEeHTpaJlbHa HEpBOBa CHCTeMa TMOCTYIOBO afar-
TYEThCSI 10 OCMOTUYHMX 3MiH. OTXe, OlliHKa 00’€MHOro
cTaTycy i eTiojioriyHa OoLiHKa TilmoHaTpieMil MOXYTb OyTU
BUPIIIAJIBHUMM JIJI TIPU3HAYCHHS BiAIMOBITHUX TepareB-

TUIHUX 3axX01iB (puc. 2). Kpim Toro, icHye pi3HOMaHITHICTb
¢apMaKoJIOTIYHMX BapiaHTIB UISI KOXHOTO KOHKPETHOTO
TUITy TimoHaTpiemii (Taba. 1), He3Baxkalouu Ha OOMeKeHi
JIOKa31 >KOPCTKMX PEeKOMEHAAlliil om0 iX MpakKTUYHOIO
BUKOPUCTAHHSI.
3arajiom 0e3CMMIITOMHA TilIOHATPIEMIST JIETKOTO Ta ce-
PEIHBOTO CTYMEHS TSDKKOCTI TTOTpeOy€e MEHIII arpeCUBHOTO
sikyBaHHs1. [1pu rimoBosieMii ¢itif BBECTH i30TOHIUHY piUHY
NaCl 6e3 aiypeTuKiB, a Ipu eyBOJIEMii CJTil OOMEXUTH J10-
00BY KiybKicTb pinuHu 1o 1 1. [1pu rinepBosiemii OCHOBHY
TMPUIMHY CIIiI yCYBaTH LUISIXOM OOMEXEHHS CITOXKMBaHHS
COJIi 1 pimMHU Ta PEryJIIpHOIO 3aCTOCYBaHHS OiypPeTUKIB.
HaituacTimme rimoBosieMiyHa TilOHATPIEMIST JIETKOTO
Ta IIOMipHOIO CTYIIEHSI MOXE€ PO3INISIIATUCS SIK HACiToK
KoMImeHcaTopHoi peakilii AIII' Ha BTpaTy eJeKTpOJIiTiB i
BUJIbHOI BOIM Yepe3 ILIYHKOBO-KUIIKOBUI TPakKT (miapes
a0o OJIIOBaHHS), HUPKU (BUCOKi 103U HiypeTuKiB, TyOy-
JIonaTii, IepBUHHI HaJHMPKOBAa HEIOCTATHICTH abo0 Tilto-
aJblIoCcTepoHi3M) [29] abo kKpoBoteuy. OTXe, eTiojloriuHe
JIIKyBaHHSI pa3oM i3 3aMillleHHSIM 00’ €MY € BaXJIMBUM.
IlapenTtepanbHe BBeAeHHS (Di3i0JOTiYHOTO PO3IYMHY
(NaCl 0,9%) y nosi 23—30 ma/kr/mo6y [30] BBakaeThcs
JIOCTaTHIM 1151 Kopekilii Na, ajie 0e3[e4HrM 3 TOUKU 30Ppy
MOXJIMBOI HaJMipHOI KOpeKllii. ¥ BUIlagKkax cTaOiIbHOro
CTaHy MAliEHTIB i3 MOXJIMBUM MEPOPATbLHUM MPUIOMOM
pinvMHU pekoMeHaoBaHO ulofAeHHUI npuitom 9 r NaCl
(exsiBasieHT 1 1 NaCl 0,9%) y KiIbKOX MEHIIMX MMOPIIisIX
pinuHM Ta rpuitomax ixxi. HezasexxHo Bin criocoOy BBeaeH-
HSl HEOOXiIHUII MMOYaTKOBUIA MOHITOpUMHI Na uepe3 6—8
TOIWH i yepe3 24 ronuHu, 100 YHUKHYTA HaAMIipHOI KO-
PeKilii 3 BiAITOBITHOIO agaITalli€lo JiKyBaHHSI.
3ae6inbiIoro jgerka abo ImoMipHa TinmepBoJeMidyHa Ti-
MOHATPiEMisI MOXe BUHUKHYTH y mamieHTiB i3 XCH [31]

[Mlld to moderate hyponmmlaJ

!
(Bt

Euvolemia |

Hypervolemia

| |

SIADH

a) Exclude thyroid and
adrenal disease, drugs,
infections, tumors

b) Measure plasma and
urine Osm

) No malnutrition

uNa > 30 mmoll uNa < 30 mmoll
Renal cause Non-renal cause

Renal cause (NS) or
non-renal — diuretics

[ uNa > 30 mmoin uNa < 30 mmol/l
Non-renal cause
(CHF, liver disease)

* Discontinue diuretics « Discontinue diuretics

Fluid Fluid restriction

* Antiemetics if needed
« Causative treatment
if possible

« If urinary potassium low
consider fludrocortisone
0.05-0.2 meg/day

sNa increase < 2mmol/l
in24h

Fluid
If diuresis < 500 ml or

a) Loop diuretics if eGFR

15-45 ml/min
b) Tolvaptan if GFR > 30 mU/min
c) Go to nephrologist if no
response or GFR < 15 ml/min

(water intake only when thirsty)
a) Furosemide 20-40 mg/8-12 h
or torasemide 2.5-10 mg/12-24 h

Salt 3-5 g/day

b) sNa increased < 2 mmol/l/day,
tolvaptan 15 mg/day, monitor
sNAupto24 h

c) Urea 15-60 g/day

Volume supplementation
a) Physiological saline 0.9%
up to 30 ml/kg/day
b) Oral salt intake in meals 9 g/day

Drugs
Loop diuretics initially
a) Tolvaptan 7.5 mg/day

or dose doubling

b) Urea 15 g/day

) SGLT2i 25 mg/day
Sodium intake 1-2 g/meal
and potassium reach food

Monitor sNa for overcorrection

d) SGLT2i 10-25 mg/day
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ab0 TEeYiHKOBOIO HemocTaTHIicTIO [32] i HehpOTUYHUM
CUHAPOMOM. 30iJIbIIIEHHS MO3aKJIITUHHOI PiIUHU Ta HU3b-
KW BHYTPiTHbOCYIMHHUI 06’€M KPOBOOOIrY € CIiIbHOIO
XapaKTEepPUCTUKOIO JIUIST BCiX TPpbOX cTaHiB. JudepeHiliiiHa
NiarHOCTUKa TiMoHAaTpieMii, 3yMOBJIeHa Oy/Ib-SIKOIO iHIIIOIO
MPUYMHOIO, i TTOCTiliHA OIliHKa 00’€MY KpPOBi € BUpillIaJib-
HUMU TS BiAIIOBiIHOTO JIIKyBaHHSI.

FR mae Oytu nepmmMm BubGopom mis aikyBanHsa XCH
i TIEYiHKOBOI HEIOCTAaTHOCTI 3 PEKOMEHIAIIIEI0 1IOA0 CIT0-
>KMBaHHSI BOJU JIMIIIE Y pa3i CIparu Ta MOHITOPUHTIY Aiype3y.

IletnboBi niypeTUkM OOMEXYIOTb KaHaJIbLIEBY IIPO-
HUKHICTb JUISI BIATOKY €JIEKTPOJITiB i 3HMXYIOTb OCMO-
JISUTbHICTh MO3KOBOI PEYOBMHHU 3 TIONAJIBIIOI CTUMYJISI-
miero AJII. BoHu HaitOinbin eekTUBHI UIsT JTIKyBaHHS
rinep- Ta eyBoJIeMiuHOiI rirnoHaTpiemii. Jlo3u dypoceminy
KonuBaroThes Big 20 1o 40 Mr KoxHi 8—12 roguH, 0co0am-
BO e(eKTUBHI IIpH IIOASHHOMY CITOXMBaHHI coili 3—5 T
i y BUmagkax IIiIBHUILNEHOI OCMOJSIpHOCTI cedi (uOsm)
> 350 mOsm/kg [33].

V¥ nocaimxenni EVEREST (NCT00674323) ToaBanTtaH
OyB MoKa3aHU# sIK Oe3MnevyHuil i epeKTUuBHMIA TIpenapar i3
migBueHHsIM Na Ha 5—6 MMoJTb/JT 3a 7 THIB MPU rinepBo-
JIeMiuHii1 rinmoHarpiemii, cipuunHeHiii XCH [34]. Baxiu-
BO, 1110 TIOYATKOBA 703a 15 MT TIPU3BOAMUTH 10 MOBLJIBHOTO
Ta 6e3nepepBHOTO MiaABUIIICHHS SNa 6e3 pU3uKy HaJMipHOT
KOpEKIIil, 0T:Ke, MOHITOPUHT piBHsI Na He moTpideH, SIKIIIo
HeMa€e OTHOYACHOTO 3aCTOCYBAHHSI METIbOBUX JIiyPETUKIB.
TonBantaH MoOXe BUKJIMKATU MOXJIUBUI HECTIPUSTINBUML
edeKT rirneprpaHcaMiHa3zeMii, TOMy MOT0 He CJIilI 3aCTOCO-
BYBaTU MpH MEeUiHKOBiil HEAOCTATHOCTI, SIKIIIO 11e HEe He00-
XimHO mepea 6e3nocepeHbOI0 NepeaonepaliifHoI0 Miaro-
TOBKOIO JIO TpaHCIIaHTalii [35].

JlikyBaHHS aTbOyMiHOM He € BUIIpaBIAHUM, 3a BUHSIT-
KOM MPOTPECYIOUMX 3aXBOPIOBAHb MEYiHKM 3 TilTOaIbOyMi-
HEMI€I0 Ta HU3BKUM 00’€MOM KpoB0OOiry [34], mo06 min-
BUIIUTU OHKOTUYHUM TUCK i MO3aKJIITUHHUMI 00’€M, 1110, ¥
CBOIO uepry, 3MeHIiye ctumyJssnio AL Y 3B’43Ky 3 Lium
PiBHI MOBUHHI MiATPUMYBATUCS SIKOMOTa OJIMXKYE 10 HUXK-
HBO1 MeXi HOPMU.

HesBaxalouu Ha BiICYTHiCTh TBEPAMX J0Ka3iB, BBa-
SKA€EThCS, 10 ceYOoBMHA B A03i 15—60 r/meHb 306inbIIye
OCMOTUYHUI e(eKT Ha MPOKCHUMaJIbHUI KaHaJelb i y
TaKuii Crocid KiabKicTh Aiype3y, FTOJIOBHUM UMHOM Y Ta-
uienTiB i3 XCH [36]. Kpim Toro, 3maeTbes, 110 1Ie OTyXKe
edexTUBHe I Oe3leuHe JIiKyBaHHs IJI 3amo0iraHHS
YCKJIaAeHHSIM, MOXJIMBO MOB’SI3aHUM i3 3aXBOPIOBAHICTIO
Ta cMepTHicTIO [37].

OcMOTUYHMI Jiype3, TMOCWUJIEHMI iHTibiTopamMu Ha-
TPiAi-TJIIOKO3HOTO KOTpaHCmopTepa 2, TaKoX MOXe OyTu
KOPUCHUM SIK OCTaHHIl BapiaHT JIIKyBaHHS y MAllI€EHTIB i3
CEpPLIEBOIO HEJOCTATHICTIO, ajie 11 HE € PEKOMEHIALENO,
10 TPyHTYBajacs 6 Ha JoKa3ax.

EyBonemiuHa rimoHaTpieMis Bif JIETKOTo A0 IIOMipHOTO
CTYNEHS € HANITOIIMPEHIIIINM TUIIOM TillOHATpieMIi y Toc-
MiTajai30BaHUX IAILiEHTIB, a TAKOX B aMOy/JIaTOPHMX Ialli-
enTiB. Haltuacrimoro npuunnoro € SIADH. Takum ynHOM,
iHIIi MIMOBipHi €TiONOTiYHI MpUYMHM (TimOTUpPeOo3, Tinep-
KOPTULIM3M, TiABUILEHUI piBeHb AJlIl, BHUKOpUCTaHHS
criet@ivyHUX JIiKiB, MapaHeOIIACTUYHI TMPOLIECU TOIIO)
HEOOXiTHO BUKJIIOUMTH (200 MPOBECTU JIIKyBaHHS) Tepes
noyaTkoMm Teparnii SIADH. Bubip BapiaHTy JiKyBaHHSI Ma€
I'PYHTYBaTUCS Ha KIiHIUHIN OWiHII ¥ aHami3i pu3uKy Ta
KOPHCTi, OCKIJIbKM HE iCHy€ «HaMKpaIioi» Teparrii, sika 0
mimxomuia Bcim manienTaM i3 SIADH [38].

Ta6nunys 1. @apmakosiorivyHi BapiaHTy JliKyBaHHS rinoHaTtpiemii

I30TOHI4HMIA . .
v b = MeTnboBi IHriGiTop
Xapaktepuctuku | chizionoriyHmm 3% HSS . BantaH CevoBuHa
PO34UH RiypeTuku SGLT2
SIADH, rinep- | SIADH, rino-
) . . BONeMi4Ha BOJfiEMiYHA
. lNnoBonemivyHa | Tsxka rinoHa- | . o . .
IHOnkauisa . L o rinoHaTpiemis | rinoHaTpie- SIADH SIADH
Avkau rinoHaTpiemis Tpiemis (FIG.LI,iSHEVI 3 Misi (naL?ieH—
XCH) 1 3 XCH)
2-4 Mn/K_r dypocemin
y BArnAA| 20-40 mr/
[o6oBa aosa 2330wk |oatwe) | 12708 Tonsantan 15-60 10-25 mr
rén 6e3- Topacemig 7,5-60 mr
nepepsHoi 345Fc1> 0 mr/
iHcpyaii A
eGFR Bes o6mexeHb izc:';ﬁme- > 15 mn/xB > 30 mn/xB > 60 mn/xB
HeedgekTneHa Big- BopgHa iHTOK-
noB.iab cukauis < 350 mOcwm
MporHozoBaHe 2-4 mmonb/ny | 4—6 MMonb/n | 4—6 Mmonb/n
36inbLUeHHA Na nepLui 2 goéu 3a 24 roq (2-7 pHiB)
- XXH, 3a-
3anobixHi 3axoan . ’
abo npoTurnoka- lnepsonemis [inepsonemia | [inoBonewmis 23?%”&?" )n(:gﬁ:ﬁaag:g_ linoBonewmis
SauHa BOAHEHHS!
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IIpu FR BuBeneHHs1 BOIM 3 OpraHi3aMy Ma€ MepeBUIILY-
BaTH 10OOBY HOPMY CTIOXKMBaHHS BOAU (B/B 200 nmepopasib-
Ho). He3Baxarouu Ha Te, 1110 €éBponeiichbKi [9] it amepuKaH-
cbKi pekomeHpanii [10] momaioTe ioro sIK 3acid mepinoi
JIiHIT 17151 JTiKyBaHHS TinoHatpiemii, epekTuBHicTb FR cym-
HiBHa [39]. OnHak, 5K 3acBiguye onHe PKJI, Ha crhoromHi
qmine aBi TpetrHU nauieHTiB i3 SIADH #a FR nopiBHsTHO
3 MalliEHTaMU, SIKi He OTpUMYBaJIU JIIKyBaHHSI, JOCSTJIN 1Ii-
nboBoro Na > 130 MmMoub/n micns 3 aHiB ikyBaHHS [40].
CraHmapTHa peKOMeHMallisl TUTU JIMIIE T 4Jac crparu
a00 npuiiomy 1Xi MOXKe ITEBHOIO Mipo1o O0YTU e(PEeKTUBHOIO.
ToGTo, sIKI110 CYBOPO 11 JOTPUMYBATUCH, SIK OyJIO TTOKa3aHO
B PETPOCHEKTUBHOMY HoCimKkeHHi 34 nmauieHTis 3 SIADH
i3 XpOHIYHOO JIETKOIO TIMOHATPIEMIEIO, TO TaKe OOMEXKEH-
HSI MOKe OyTH epeKTUBHUM U1 HopMaJizauiisNay 76,5 %
Bunankis [41]. YriMm, Kopekiis Na BinOyBaeTbcst 3 ayxke
MOBIBHOIO MIBUIKICTIO 1—2 MeKB/J1 KOXHi 24—48 roauH
Jmiie poTaroM Kinbkox maHiB [40]. Kpim toro, FR moxe
OyTU OiTbLI e(pEKTUBHUM Y BUIIaAKaX 30€pekeH01 HUPKOBOI
dynkuii (miypes > 1500 mi/nody Ta MOcM > 500 MOcMm/KT),
sIKa 3a3BMYail 3HMKeHa y JiTHix moaeit [42]. FR He peko-
MEHJIYEThCS TMAalliEHTAM i3 HEJIOCTATHIM XapyyBaHHSM Ta
THM, XTO HE IIOTPUMYETHCS PEXKUMY JIIKyBaHHSI, 3 TTOTPE-
0010 y BHYTPIIITHbOBEHHOMY BBEJICHHI pifuHu > | J1/10eHb,
0COOJIMBO y KIIMAaTUYHUX YMOBAX i3 BUCOKMMU TeMIlepa-
TypaMmu.

IletnboBi miypeTuku € eDEKTUBHHUMH IIpU JIKY-
BaHHI €yBOJIEMIYHOI TilTOHATpi€Mii, OCOOJIMBO KOJU
uOsm > 350 mOsm/kg [33], xoua HOKa3iB HETOCTATHHO.
ITpore B HemonaBuboMy PK/I y 92 nauientis i3 SIADH
koMbGiHatist pypoceminy, NaCli FR He Oyia kpaloro y Ko-
pexiiii sNa nopiBHsiHo 3 iuiie FR [43]. Kpim Toro, y rpymi
dypoceMminy 3pociia 4yacToTa TOCTPOro ypaxKeHHs HUPOK i
rinokasiemii.

Ha croronmni BanTaHu, Xxo4a BOHU I BiTHOCHO IOPOTi,
€ TpemnapaTamMy 3 HallKpallMMy JoKa3aMW HopMaizailil
Na maitke 3a 48 ronus [32]. OgHaK aMepUKAHCBKi Ta €B-
pomerchKi peKoOMeHaallii He MiMIIUIM OMHAKOBOTO BUCHO-
BKY 111010 BUKOPUCTaHHS LIbOTO Tipemnapaty [44]. Ha noma-
TOK JI0 3araJlbHOro BUKOPUCTaHHS y mauieHTiB i3 SIADH
[25], pekomenaanii CILIA, Ha BinMiHY BiJ €BpONeiChbKUX
PeKOMEHIalliil, paasiTh IX BAKOPUCTOBYBATH MalliEHTaM i3
LUPO30M MEeYiHKM abo CeplEBOX HENOCTAaTHICTIO, SIKi He
00MEXYIOTh CIOXUBaHHS pinuHu [45]. HeyucneHHi nani
CBimyaTh TIpO Te, 1110 BaNTaHU MOXYTbh OyTH Henio edek-
TUBHIIIMMH, HiXK FR okpeMo 1pu rimep- abo eyBojeMiu-
Hili TimoHAaTpieMii, ajie iX He CJIiI 3aCTOCOBYBAaTH JIIOASIM 3
rinoBoJsiemiero [46]. BamraH cirix 3acTOCOBYBATH 3 00€pexK-
HicTIO, KBasli(hikoBaHMMU (haxiBLISIMU 3 TilmOHATpieMii, 3a
HasIBHOCTI BiAIOBiMHUX JIIKAPHSIHUX YMOB i MOKJIMBOCTI
HeraiiHo1 peakilil y BUNaAKax HaaMmipHoi Kopekiuii. [lo-
YaTKoBa 103a BallTaHy CTAHOBUTL 7,5 MT, i 11 CJIiJl peTeJIbHO
KOHTPOJIIOBATH, SKIINO Na IMiIBUIIYETbCA > 5 MMOJIb/J 3a
6 ron. J1o3y MOXHa IOABOITH, SIKILIO KOpeKliis sSNa cTaHo-
BUTb < 8§ MMOJIb/JT 32 24 TOAWHM, 3 TAKUM K€ TTOBTOPEHHSIM
yepe3 48 roquH. OgHaK y KOHKPETHUX MAIIEHTIB i3 TilToKa-
JIIEMI€IO, aJKOTOJIi3MOM, HEAOCTaTHIM XapuyBaHHSIM, 3a-
XBOpIOBaHHSIMMU TeviHKu [47] Ta Bucokum pusukom OPC
Kopekiito Na ciig 0OMeXUTH 10 8 MMOJIb/J, Y Malli€HTIB

i3 cepeHiM pu3uKoM — 10 10 MMoJib/Ji 10 12 MMoJb/J 32
24 ron B iHmmx. sSNa cj1ia BUMipioBaTH KOXHi 4—6 ToauH, i
SIKIIO TiABUILIEHHS JOCSITJIO 8 MMOJIb/JI POTSITOM MEPIINX
12 roguH, HEOOXiTHO BXXUTY 3aXOMiB IS 3aI100iraHHST 110~
JAJIbIIOMY IiABUILEHHIO, ITOPIBHABIIM aiype3 i3 5% po3-
YMHOM ACKCTPO3! y Bomi. HagMipHY Kopekiito ciiim KoM-
TEHCYBATH 3a TPOTOKOJIOM «TaJbMyBaHHS» 3 BBEIEHHSIM
JIECMOIIPECUHY 2 MKT ITiAIIKIpHO, SIKIIO € MiaBUIIeHHs Na
JI0 5 MMOJIb/JT MPOTATOM IEpIINUX 2 TOAUH. SIKIIO X MixX
6 i 8 MMOJIB/JT, CITil BBECTU JOAATKOBY BHYTPIIIHHOBEHHY
5% TII0KO3Y 3i MBHUIKICTIO 2—3 MJI/KT/TOM MPOTSTOM 2—3
roJuH. SIKI1o0 crajnacss HEHaBMUCHA HaAMipHa KOPEKIIisl, €
MOXJIUBICTh 3HOBY 3HU3UTH PiBHi sNa 3a JOIMTOMOTOI0 Jec-
MOTIPECHUHY IS 3a100iraHHsI ypaskeHHSIM MO3KY [48].

Hewmae uitkux mokas3iB BUKOPUCTAHHSI CEYOBUHM SIK
€IMHOTO a00 KOMOIHOBAHOTO JIiIKYBaHHSI 3 BallTaHaMU.
AHaJi3 KiJIbKOX cepili BUMNAAKIB IMOKa3aB MEHIIY 4acTo-
Ty HaOMipHOi KOpekiiii Ta BimcyTHicTh BumankiB ODS,
MOB’s13aHUX i3 JIiKyBaHHSM ceuyoBuHOIO [49, 50]. [Touart-
KOBa J103a CTAaHOBUTH 15 T, i sIKi1o Na Oyae CKOpUroBaHO
BMILIE BiJl JTiMITY, 103y HACTYITHOTO [THSI MOXXHA HE MpUiimMa-
TU. | HaBmakw, SIKIIO Kopekilisi Na Ha TpeTiii AeHb Hel10-
CTaTHSI, 103y CJIiJl TIOJABOITH.

[uricitop SGLT2 emnariidyio3nH € eheKTUBHUM Ji-
KYBaHHSIM Y 1031 25 Mr/mo0y nopiBHsIHO 3 Tutaie6o [S1], i3
cepenHim migBuiieHHsM Na 10 MMOJIb/J1, Xoua paHIOMi30-
BaHi JOCJIIKeHHS 111e 04iKyIoThcs. JIikyBaHHS iHTiGiTOpOM
SGLT2 edexruBHile 3a ymoBU mpuiiomy 1—2 T comi 3a
OIIMH MPUITOM iXi a6o rimepronigyHoro (20%) NaCly 500 m
¢iziosoriuHoro po3urHy. Kpim Toro, ixka, 6arata Ha KaJiii,
ab0 BHYTPIlLIHbOBEHHA iH(DY3is XJIOpUay Kajilo MOXYTh
OyTH KOPUCHUMM JIJ1s51 TTapajieIbHOTO MinBUIeHHS Na.

HoBi po3po6ku

He3sBaxarouu Ha Te, 110 1€ AyXe YacTUM i CKIamHUM
CTaH, iCHye He TaK Oarato mpemnapariB, sIKi po3pOo0JIsIIOTh-
csl JUIs1 JIIKyBaHHSI TillOHATpieMii, OKpiM yxke po3po0Je-
HOI Trpynu BalTaHiB i KiJIbKOX BUMPOOYBaHb iHTiOITOPIB
SGLT2. 3amicTb 11bOTO iCHYE MOTpeba B pi3HUX BU3HAUECH-
HSIX 1 MiITBEPIKEHHSIX TaHUX MOMEPETHIX CIOCTepeKeHb
Ta cepiil BUMAKIB i 3aMMTaHb, SKi OyJIM TTOCTaBJICHI 3 T10-
TepeIHbOTO JIOCBITY.

ChOro/iHi cevyoBMHA i TOJBaNTaH BBAXAlOThCS Haii-
Oinbll e(eKTUBHUMU IIpernapaTaMu OpYroi JiHii Ipu
SIADH. Takum ynHOM, MaiiOyTHI HOCIiIKEHHS ITOBUHHI
oytu cropsimoBaHi Ha mpoBeaeHHss PKJ/l FR i3 ceuoBu-
Hoto abo 6e3 Hei, FR mpoTu TonBanTaHy Ta MOpiBHSIHHS
MOXJIMBOTO JApyroro Bapianta tepanii miciast FR (ceuoBu-
Ha, TosiBanTaH abo iHriditopu SGLT2). Ockinbku Bci Tpu
MpernapaTtyd MOTeHLIHO MOXYTh HECTU PU3UK HaIMipHOT
KOpeKIIil HaTpito (TosBarnTaH, 3BUYaiiHO, HABUIIIUIA), BU-
TpaBIaHi IpsMi ITOpiBHUIbHI BunpooyBaHHs. 11100 3a6e3-
MEeYUTU ONTUMAIBHUI pe3ysabraT IJisl MalieHTa, pPeTesb-
HUI MOHITOPMHT i TOTOBHICTb IO BBEAEHHS TilMOTOHIYHOI
pinuHU a00 AECMOIPECUHY MOXYTh OyTU BUPillIaIbHUMU
y IpoLeCi TPUUHSATTS PillleHHS 11010 KOHKPETHOTO JIiKy-
BaHHS Ta MOXJIMBUX HACTiIKiB HAAMipHOT KopeKilii [52].

BinmoBimHo 10 000X HAacTaHOB (€BPOIEMCHKUX i
CIIA), y Bunaakax HeedeKTUBHOCTI JIIKyBaHHS TepPILOl
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Jinii FR ceyoBrHa pekoMeHI0BaHa SIK e(heKTUBHUI Bapi-
aHT JIpyroi JiHii, xoua it 6e3 gokaziB PK/I [9, 10]. Ceuvo-
BUHA B JIeKiJIbKa pa3iB e(peKTUBHIllIa MTOPIBHSIHO 3 100aB-
kamu NaCl, To0T0 15-rpamMoBHii TTaKETUK CEYOBUHU LIS
nepopayibHOro Ipuiiomy 3abesreuye 250 MmOcM HUPKO-
BOTO HaBaHTaXXEHHSI PO3YMHEHUMU PEYOBUHAMU, TOJI SIK
1-rpamoBa tabnetrka NaCl 3a6e3neuye 34 MmOcm. OgHak
oraHa IepeHOCUMICTh CEYOBMHU 00OMEXYE ii IIMPOKe BU-
KOPUCTaHHS, OCKIJIbKM TipKMII cMaK MOXHa JIMILE TPOXU
MOJIMIIUTY aJ’loBaHTaMU, SIK-OT amneJbCMHOBUM CiK a0o
JuMoHHa kuciorta [9, 10]. Otxe, € HOBi Oe3reuHi i1 eek-
THUBHI IepOpaibHi Npenapary, 110 NOJiNIYIOTh HOro cMak
[53]. do3a nepopaiibHOi ceuoBuHU cTaHOBUTH 0,25—0,5 1/
kr/no0y (15—30 r/no0y), i ii caim 30iIbIINTH y BUTIAIKaX
BUIIOT OCMOJISIBHOCTI ceui, 3a3Buvaii > 30 r/mo0y [54].
Jlixapi TakoxX 3HAIOTh, IO y MAlliEHTa MOXE CIIOCTepira-
TUCSI TUMYACOBE MMiABUIIIEHHSI KOHIIEHTpallii CEUOBUHU B
CUPOBATIIi KPOBi, aje 1ie He CJIiI BBaXKaTH IOTipIIEHHIM
¢yHKIIi1 HUpoK [53]. 3pelroro, 1ie HalaeleBIIniA mpemna-
pat (< 3 nonapiB CILIA 3a 30-rpamoBy no3y) [54].

[aHi 111010 MPpsSMOro IMOPiBHSIHHS MiX BallTaHaMu Ta
CEYOBMHOIO BiICyTHi. Y HEBEJMKOMY OCJixKEeHH] 12 narti-
eHTiB i3 XxpoHiyHUM SIADH (cepenniit sNa 125 MMoJib/7)
MOCJIiIOBHO OTPUMYBAJIX BarTaH (ToJIBanTaH abo caTtaBari-
TaH), MOTiM — cevyoBuHY 15—30 1/m00y 3 TIepepBOIO MixX
KypcaMmu JiikyBaHHs. Bignosiabs Oyjia Xopouioro st 060X
npenapariB (cepenHiit sNa 30inbimmBes 10 135 MMob/i),
a IepeHoCcuMicTh Oysa momioHoro [55]. HeBenukuii po3mip
BUOIpKU JOCTiIKeHHs OyB BeJIMUEe3HUM OOMEXEHHSIM, ajie
BiH JaB HaIIPSIMOK JUTSI MaiiOYTHiX HayKOBUX MOIIYKiB. Cho-
TOJIHi CEYOBMHA MOXe OyTU MEPEBAXKHOIO Tepari€lo Apyroi
JIiHIT 3 OIJIsly Ha HEBEJIMKUI PU3MK HaIMipHOI KOPEKILil,
CJ1a0KOCTi, HEOOXiTHOCTI TPUBAJIOIO JIIKYBaHHS TalliEHTIB
i3 SIADH Ta 3ano6iraHHst TOBTOPHIli rocmiTaisartiii, oco-
0JIMBO 3BaXkalouu Ha OOMEXXEHHs Yyacy 3aCTOCYBaHHS TOJI-
Banrrany (30 gHiB) a00 MPOTUITOKA3aHHS B MAIIi€HTIB 3 TI0-
pymeHHIM GyHKLIT nedinku. Hapemri, pu3uk HagMipHOL
KOpEKIIil 3 MonepeaHbOT0 KIiHIYHOTO NOCBiAy I iHIUBiLYy-
aJIbHUX JAHUX KOXHOTO Mpernapary OKpeMo CBIAUUTH MPO
MOTEHLIiAHO MEHIIINI pU3UK JIIKyBaHHSI CE4OBUHOIO.

Ha nutaHHS 1po BMKOPUCTAHHSI TOJIBAITaHy $IK Te-
pamii Apyroi JiHil B OCHOBHOMY TOCHiTaJi30BaHUX Malli-
entiB i3 SIADH, pedpakrepuum no FR, mae Bignosictu
notouHuii miporokon PKJI mas cramioHapHUX Malli€HTIB
(ACTRN12619001683123), sikuit, criomiBaeMocsl, HaaacTh
JIOKa3u JUTsl peKOMeHallii 100 JiKyBaHHSI TOJBaNTAHOM
[56]. Kpim Toro, BiH IMOBMHEH 3aIllpOIIOHYBATH BiAIOBiAb
1I0JI0 BUKOPMCTAHHSI TOJIBAIITAHY SIK MOYATKOBOI Teparrii
Ta i1oro e(eKTUBHOCTI i1 Oe3IeKU MOPIiBHSIHO 3i CTaHAapT-
Hoto FR y nikapHSIHMX Malli€HTIB i3 MOMipHOIO Ta TSKKOIO
rinoHarpiemieto [56]. YtiMm, 3anuinaeTbcs TOM hakT, LIO
BUCOKA BapTiCTh BaNTaHiB MOPIBHSIHO 3 aHAJIOTIYHOIO pe-
aKlIIi€ro Bil ayke aerieBoi 00poOKu cevyoBUHOW [55] crio-
HykaTume maiioytHi PKJI mo 11poro ayxe BaXJMBOTO I0-
PIBHSIHHSI.

3a ocTaHHIi Iapy poKiB 3pic iHTepeC A0 JIKyBaHHS Ti-
noHartpiemii iHriditopamu SGLI2, sKi CcTUMYIIOIOTH
OCMOTHYHUI JIiype3 MPOTIroM MiABUILEHOI TII0K03ypii. Y
pamkax HemoaaBHboro PKJI BuBuaBcs ctaH 87 mallieHTiB,

rocmiraiizoBaHux 3 npuBomy rimoHarpiemii SIADH, sxi
OTpUMYBAIU eMNantio3uH y 103i 25 Mr/nody Ha 101aTOK
1o cranaaptHoi FR. Yepes 4 nHi y maitieHTiB, sIKi oTpuMy-
BaJIM eMITanTihjI031H, CIIOCTEPITrajaocst 3HAYHO OiJIbIIIe ITi/I-
BUIlIeHHST Na MOpPiBHSIHO 3 MalliEHTaMM, SIKi OTPUMYBAIA
mane6o (10 mporu 7 mmosnb/n). CipusiTiuBuMu hakTopa-
MU Oy TIMboKa rimoHatrpieMis (< 125 MMoub/1T) i HIDKYa
OCMOJISUIBHICTh Ha MOYaTKOBOMY piBHi [51]. OmHak 11e 111e
He 0yJ10 TOoCTaTHIM 0Ka30M, 11100 peKOMEeHIyBaTH iHTi0iTOp
SGLT2 sk cneuudiune gikyBaHHst SIADH. Takum unHOM,
Ta cama rpyria aBTopiB BUKoHaia iHie 4-tukHeBe PKII i3
MepexpecHUM au3aiiHOM 3 emnariiio3suHom 25 mr/mooy
MOPIiBHSIHO 3 T1anedo B aMOyJIaTOPHUX MALEHTIB i3 Xpo-
HiuHOIO TinoHarpiemieto BHacinok SIADH. Meniana sNa
MigBUIIMIACS Tia yac gochimkeHHs 3i 131 1o 134 mmounb/n
Y TPy JIiIKyBaHHS, TOMI SIK ITiABUIIEHHS HE CITOCTEPIraaocs
y rpymi mwrane6o [57]. Chuix 3a3HaYUTH, 10 CePUO3HUX IO~
OiuHMX edekTiB He OyJo i mpemapaT m00pe MepeHOCUBCH,
xoua rpyrna 0ysa HeBenaukolo (14 nauienti). CnoniBaeMo-
csl, MOTOYHE OOCTiIKEeHHS JIiIKyBaHHS eMNari(p103MHOM y
CTalliOHApHMX i aMOYJIaTOPHUX MALIEHTIB 3 TiMepBOJIEMIEIO
i1 eyBOJIEMI€IO Bill JIETKOI IO MOMipHOI TiMoHATpieMil Mae
MiATBEpINUTH 1eit 6araToodirsTrounii edekr [58].

Bianosiabs Ha MUTaHHS TIPO T€, UM TTPU3BOIUTH KOPEK-
1IisT TIMMOHATPIEMIl Y TOCITITAIi30BaHMX ITAlli€HTIB 10 3HU-
JKEHHST pU3UKY CMEPTi Ta TPUBAJIOCTI ITepeOyBaHHS 260 To-
BTOPHOI TOCHiTaNi3allii, € BaXKJIMBUM acCIIeKTOM JIiKyBaHHS
rimoHatrpiemii [59, 60]. ¥V gocmimkeHHi 3a yyacrio 18 marri-
€HTIB 3 rinoHatpiemieto (< 127 MMOJIb/7), SIKi TIPOXOIUIIN
crieiiajizoBaHe JIiKyBaHHSI, TTIOPiBHSIHO 3 23 KOHTPOJbHU-
MM nauieHTamu (cepenHiii sNa 124,1 mmoub/in) 6yno 1o-
Ka3aHo, 1110 CIIOCTepirajocst HadaraTo LBUILIE MiABUILICH-
Hs Na (> 5 MMoJIb/JT) i KopoTiie nepeOyBaHHS B JiKapHi
y rpyni BrpydaHHs [59]. Kpim Toro, iHIlle omHOIIEHTpOBE
PETPOCTIEKTUBHE TOCIHIIKEHHS TTPOTATOM 5-pidHOrO IMe-
piony mokasajo, 1o rinoHarpiemis (< 120 Mmosib/n), Ky
JIIKYE€ CIeLialicT, MOXe 3HU3UTU PU3UK CMepTHOCTI Y 91 %
mamieHTiB [60]. Yu 3MeHIIye KOpeKilis TimoHaTpieMii y
TOCITiTaJi30BaHUX IAlli€EHTIB PU3MK CMEpTi abo MOBTOP-
HOI rocmiTanizaiii [61], y TOTOYHOMY GaraToOLIEHTPOBOMY
MixkHapogHomy PK]I, 1110 HabupaeThcsl, 111e HaaeKUTh ITifI-
TBEPAUTH.

Lo cTocyeTbcst MPOTHO3Y, TO BiH 3aJIEXKUTh Bill TSKKO-
CTi i1 OCHOBHOT IPUYMHMU TiIOHATPIEMIT Ta € TTIOTAHUM TIPU
TOCTpiii, TSIKKIil TilOHATPieMil, 0COOJMBO Y JIITHIX JIIOEH
[62]. Hacninkamu HeslikoBaHOI 00 HeageKBAaTHO JIIKOBAHOT
rirmoHaTpieMii € MiIBUILEHHS 3aXBOPIOBAHOCTI Ta CMEpPT-
HOCTI, 30i/IbIIICHHSI TPUBAJIOCTI MepeOyBaHHS B JIKapHi i
(inancoBmit Tarap s cycmiaberpa [63]. IIBuaKa KOpek-
11is1 XpOHIYHOI rinmoHaTtpieMii moxe cnpuunHut ODS, i 11
CaTin TiKyBaTH JecMOMpecuHoM [64] y 103i 2—4 MKT rmapeH-
TepaJibHO KOXHi 6—8 TroauH BiIMoBigHOo 10 piBHs Na.

BUCHOBKMU

lNnoHaTpiemiss € HaWMOIIMPEHIINM €JIeKTPOJITHUM
po3IamoM y JIiKapHSHUX ITalli€HTIB i IMOB’sI3aHa 3 KOPOT-
KO- ¥ TOBrOCTPOKOBOIO 3aXBOPIOBAHICTIO Ta CMEPTHICTIO.
IIBuakicTe Kopekiiii 3a gomomoroio 3% NaCl y Burisaai
100-mMy1 BHYTpILLIHBOBEHHOIO 0o0JiIocy abo Oe3mnepepBHOI
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iH(DY3ii 3aJIeXXUTh Bil TSKKOCTI Ta CTIMKOCTI CUMIITOMIB i
noTpedbye 4yactoro OGioxiMiuHOro ModHitopuHry. ILlIBumke
MnepiognvHe BBEICHHS TiNMePTOHIYHOTO PO3YMHY € KpallluM
TIJIST JTIKYBaHHSI CAMIITOMAaTUYHOI TiOHATPiEMil.

Maiixe monmoBuHa nauieHTiB i3 SIADH He pearyroThb
Ha FR gk Tepamnito nepiroi ninii. Ha cborogni ceyoBu-
Ha i TOJIBaIlTaH BBaXalOThCSA Halle(EKTUBHIIIMMU IIpe-
napataMu apyroi JiHii mpu SIADH. OgHak mokasiB mjis
BKa3iBOK 1100 BHOOPY Tepallii Apyroi JiHii rimoTOHiYHOI
rinoHatpiemii 0pakye, okpim Kinbkox PKJI TonBanTaHy it
eMIiariio3uHy, sIKi TOPiBHIOIOTH MpernapaTu 3 miaueoo.
IlepopanbHa ce4yoBMHA BBaXaeTbCsd Ayxe €(hEKTUBHUM i
0e3neyHrM 3aco00M JIiKyBaHHS. JIerky Ta 6e3cMMITOMHY
TITTOHATPIEMIIO JIIKYIOTh TOCTaTHIM CHOXWBAHHSAM PO34Yr-
HEHUX peyoBUH (couti Ta Oisika) i moyatkoBuM FR 3 kopu-
ryBaHHSIM Ha OCHOBI piBHs sNa. CrnenucdiyHe JTiKyBaHHS
BanTaHaMU MOXe PO3IJISIATUCS Y TIALIIEHTIB 3 €yBOJIEMIEIO
a0o0 TinepBoJIeMi€I0 3 BUCOKOIO aKTUBHicTIO AJIT.

Goce Spasovski

LL[06 3a6e3meuynT ONTUMAaIbHI Pe3yJabTaTH JUIS Tialli-
€HTIB, PETEJILHUIA MOHITOPUHT i TOTOBHICTh IO BBEACHHS
TITOTOHIYHOI piguHU a00 AECMOIPECUHY MOXKHA BBaXKaTU
BUPIIIABHUMU ST CIIeIU(pIYHOTO JIIKYyBaHHSI Ta MOXK-
JIMBOI HamMipHOi Kopekuii [52]. He3Baxkaroum Ha ITOJIiI-
IIeHHsI 00i3HAHOCTI IIOAO TiMOHATpieMii, MOB’sI3aHOI 3
JliKapHelo (BBeAEHHS TiMOOCMOTUYHOI PITMHN) Ta PUUKY
ODS (HagMipHa TepaneBTUYHA KOPEKIIisl), HeOOXimHUi
peTeIbHUIT MOHITOPUHT, 11100 YHUKHYTH SITDOTEHHOI 3a-
xBoproBaHocTi. [locTymoBa Kopekilisl Ta KJIiHIYHA OIliHKa
BiZITTOBiTHO 10 HACTAHOB € KpaIllMMU MOPiBHSIHO 3i IIBU/I-
KO0 HopMautizaltieto sNa 10 1abopatopHOro pehepeHCHO-
ro giamasoHy [65].

Cnvcok nitepatypu 3a MocunaHHsIM:
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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2m. Kuis, YkpaiHa

OUiHKO PU3UKY LUBUAKOTO NMPOrpecyBaHHS
XPOHIYHOI XBOPOOGU HUPOK

PestoMe. AKTyaAbHICTb. Y BCbOMY CBITi XpOHIHHQ XBOPO6Q HMPOK (XXH) € mo6anbHO npobAaemoro. 3a-
no6iraHHs1 PO3BUTKY XXH, O TAKOXK LLUBUAKOMY MPOOrpecyBaHHIO XXH € npiopureTHM 3QBAQHHSIM CYy4YQCHOT
Hegponorii, LLBuaKM rporpecyBAHHSIM XXH rpuiHSITO BBAXKQTN 3HUXKEHHST PO3PAXYHKOBOI LUBUAKOCTI KAY-
604k0BOI pinbrpaLii (PLLK®) GinbLue 3a 5 MA/xB/1,73 M?/pik. MeTa: OLiHNT PU3MK LLUBUAKOIO MPOrPECYBAH-
Hs1 XXH 'y nauieHTiB 3 XXH 1-3- CTQAIV LUASIXOM BU3HQYEHHST CMIBBIAHOLLEHHS QAbOYMIH cedi (UAID)/ypomoAy-
AlH ceyi (uUmod) TQ nopiBHSIHHST OTPUMAQHMX PE3YALTATIB i3 PLLK® TQ iHAEKCOM KOMOPGIAHOCTI YOpACOHQO
(IY) umx naujeHTiB. Marepiaan Ta MetoAu. [1auieHTiB 6GYAO NoAINeHO HQ 3 rpyriv: 1-wa rpyna (n = 46) — nawyi-
€HTN 3 XXH 1-3-i CT., siki MaAm I4 < 2, 2-ra rpyna (n = 45) — nauieHtn 3 XXH 1-3-i cT., siki maam 14> 3, i 3-1s1 rpyrna
(n = 32) — nauieHTn 6e3 GakTopiB pusnKy XXH i 6€3 03HAK MOLUKOAXKEHHST HUPOK. Pe3yAbrat. Pe3yAsrat
AOCAIAKEHHST MOKA3AAM, LLIO CTATUCTUYHO 3HAYYLLIOK (P<0,05) € AIHIVIHQ perpecis Mixk MoKa3HuKamm UAIb/
uUmod i plLIK® B 1i 2 rpynax. B neptwivi rpyri mixk uAlb/uUmod i pLLIK® koegiuieHT kopesuii (R) AopiHIOE
-0,295. B aApyrivi rpyni mixk uAlb/uUmod i plLUIK® R aopisHioe —0,32 — iCHye cepeaHst 06epHeHQ 3aAEX-
HIiCTb.. BUCHOBKM. [pu 3HaveHHi uAlb/uUmod Ginblue 3a 0,94 € pusnK LWBUAKOTO MporpecyBaHHI XXH. €
notpeba B MOAQALLUNX AOCAIAXKEHHSIX Y LiIbOMY HAMPSIMKY AAST 3GIAbLUEHHST €(EKTUBHOCTI MOOMHO3yBAHHSI
LUBUAKOrO fporpecyBaHHs1 XXH.

KAKO4YOBiI CAOBQAL: XPOHIYHA XBOPOOQ HUPOK,; QALOYMIH;, YPOOMOAYAIH; LUBUAKICTb KAYGOYKOBOI iAbTRALI; py-
3UIK LLIBUAKOIO MPOrpeCyBAHHST XPOHIYHOT XBOPOOU HUPOK

Bctyn

YV BcboMy CBITI, i B YKpaiHi TaKoX, XpOHidYHa XBOpoba
Hupok (XXH) e rnmobanbHoo mpobdsiemoro. Hespaxkarouu
Ha BMPOBAIXKEHHSI OibII cydacHUX TexHosorii, XXH mia-
rHocTyeThest y 10—16 % nopocnoro HaceneHHs cBiTy (12 %
HacesneHHs Ykpainu) [1—3]. [lpoGiema BYacHOro BU-
SIBJICHHSI TPYM TIAIliEHTIB 3 BUCOKUM PU3UKOM IITBUIKOTO
nporpecyBanHsg XXH 1e moci He BupimeHa [1, 4].

XXH nmiarHOCTYIOTbh, SIKIIIO pO3paxyHKOBa IIBUIKICTh
Ki1yooukoBoi ¢inbrpauii (pLLIK®) nporsarom 3 i Ginbiie
MicsuiB € MeHIorw 3a 60 mi/xs/1,73 M? i/abo criBBiTHO-
LIeHHs anb0yMiH ceui (uAlb)/KpeaTuHiH cedi Oinblie 3a
30 mr/r. € ’arb craniii (1—5) XXH, axi Bu3HavyaoTh Ha
niactaBi plUK® 3a dopmynoro CKD-EPI (ta6a. 1). Ha
nepuiii cragii XXH ¢yHKIis HUpok 30epexkeHa (€ Juiie
MiATBEPIXEHI J1TabopaTOPHO-iHCTPYMEHTAIbHO 3MiHU B
HUpPKax), a Ha cTajii 5 (TepMiHaibHa CTaliss XBOPOOU HU-
POK) TIPUETHYETHCS TSKKAa HUPKOBA HEMOCTATHICTh, SKa

norpedye HUPKOBO-3amicHoI Tepartii. Ctamist 3 BKitovae 3a
i 3b, 110 BiaIOBiga€e «Jierko abo MOMipHO 3HMXKEHIl» 1 «I10-
MipHO a00 CUJIbHO 3HMXKEHii» (pyHKIIiT HUpoK [1, 4].
pIIK® ouiHIOIOTH 3a J0TIOMOT0I0 (GOPMY/IM KOHBEpP-
Taiii piBHSI KpeaTuHiHy ria3mu CriBpoOiTHUIITBA eITi-
nemiosorii XXH (Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI)) (ta6u. 2). plIK® y HopMmi
craHoBuTh 95 *+ 20 mu/xB/1,73 M? y xiHOoK Ta 125 mu/
xB/1,73 m? y vonoBikiB (1o 30 pokiB). LllopiuHo micist
30 pokiB pIIIK® 3umxyerbesa Ha 1 mu/xs/1,73 M? [1, 4].
SumxenHs plIIK® Ginbie Hix Ha 5 Mia/xB/1,73 M2/pik
PO3LIHIOETHCS SIK IIBUAKE MporpecyBaHHsI XXH.
Haii6inbiun paHHiM (TOKJIIHIYHAM) MapKepoOM ypaskeH-
H$I HUPOK € piBeHb MiKpoalboyminypii (Bia 20 g0 200 mr/n
a6o Big 30 1o 300 Mr/mo0y B paHKOBIii TTOPILii cevi). ATbOy-
MiH CHHTE3Y€EThCS B MEUiHIli (MOJEKyJIsIpHA Maca OJIM3bKO
65 k/1a). HopManbHUIA piBeHB Y KPOBi B TOPOCIIHX Y MeXKax
35—53 r/n. Y HOpMi i3 ceuero BUBOAMTHCSI HE3HAUHA KiJlb-
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KiCTh aJIbOyMiHy HaliMEHIIIOro po3Mipy (MiKpoaabOyMiH),
OCKIJIBKM KJTyOOUKY iHTaKTHOI HUPKM IS OUTBIINX 32 PO3-
MipOM MOJIEKYJT aIbOyMiHY, SIKi HETaTUBHO 3apsiIKEHi, He-
MPOHUKHI [5—9].

Ypomonynin cedi (uUmod), TakoxX Bigomuii sik 0ioK
Tamma — Xopcdosia, € HalOUIbII TTOMUPEHUM OiTKOM
y cedi 3mopoBoi moguau. Umod sBisie cob60i0 0iT0K Ma-
coto 90 xJla, yTBOPIOEThCS BUKIIOUHO eIiTeliaIbHUMU
KJIITUHAMU B HMUpKaX, SKi BUCTUJIAIOTh TOBCTUII BUCXill-
HUM Bigmin metai [ensne i gucraibHi KaHaubli. Y Mpo-
cBiTi KaHaiubliB Umod yTBOpIOE BHCOKOMOJIEKYJISIPHi
HUTKM, sIKi BXOISATh IO CKJIady MaTpMli TiadiHOBUX Y-

JinapiB. Umod cXuibHUI 10 CUJBLHOTO TJIiKyBaHHS, Ha
ake npunagae 30—40 % ioro 3arajJbHOI MOJIEKYJISIPHOI
Macu, Ta Ma€ HU3BKY i3oenekTpnaHy Touky (pl 5,00);
Umod — 1e Kuciauii MOHOMEpPHUI TJIiKOTIPOTEiH, IIiKO-
3upocPaTUIMIIHO3UTON, BiH IIOraHO 3a0apBIIOETHCS
KyMaci CHMHIM i MaiiKe He BUOHUM IIpU eleKTpodopesi B
MoJliaKpwiaMiZTHOMY Tejli 3 OOAeLMICYIb(aToM HATpPiio
[4, 10—16].

MeTa: OLIHUTU PU3MK IIBUIKOIO IPOrPeCyBaHHS
XXH y mauienti 3 XXH 1—3-i cTamiit masixoM BUBHaUEH-
Hst uAlb/uUmod Ta nMopiBHSIHHSI OTpUMaHMX PE3YJIbTATiB i3
pILIK® Ta IY 1mx nauieHTiB.

Tabnuys 1

KDIGO (Kidney Disease: Improving Global Outcomes)
2012: MporHo3 XXH Ha nigctasi pLUK® i anb6ymMuHypii

Kareropii nepcuctyto4oi anb6ymiHypii
A1 A2 A3
HopmanbHa - .
a6o HesHa1Ho n:;l:\‘x:fl::a ninﬁﬁﬁ%ua
nigBuULLEHa
< 30 mr/r 30-300 mr/r > 300 mr/r

< 3 mr/mmonb

3-30 mr/mmonb

> 30 mr/mMmmonb

C1 | HopmarnbHa a6o BMcoka >90 Huabknin puank™ | MNMomipHWi pusmk | Bucoknin pnank
C2 | HesHa4HO 3HMXeHa 60-89 HW3bkunin pu3nk | MomipHU pusank | Bucokuin pusmk
8~ _
. Lo o e BUCOKWUIA
ENE C3a | MNMomipHo 3HMXEHA 45-59 MoMipHWin pu3nK | BUucoknin pnank gmyameK co
2R
= . e BUCOKUI [y>xe BUCOKUI
S TTEBO 3HMXEH —44 Bucokuin pusmnk Ay
Sa C3b | CyTTeBO 3HMXEHA 30 COKUIA pn3 PU3IK PU3NK
q) ~
=5 Y Y Y
. e BUCOKWUIA >KEe BUCOKWUIA e BUCOKWUIA
2| C4 |Pisko sHmxeHa 1529 | AyXxesuco Ayxe sico Ryxe snco
pU3MK pU3nK pU3nK
. e BUCOKWUIA K€ BUCOKWUN e BUCOKUI
C5 | HupkoBa HefoCTaTHICTb <15 Hy Ay Ry
pU3NK pU3nK pU3nK

lpumitka: * — 3a BigCYyTHOCTI iHLUNX MapKepiB MNOLUKOAXKEHHS1 HUPOK abo XXH [1, 4].
Tabnuuys 2. PiBusiHHA CKD-EPI, 2009 p. (moaudpikauis sig 2011 p.)

Paca Cratb SCr, mr/100 mn ®dopmyna

KiHo4a <07 167 x (0,993)8 x Cr/0,7)-03s

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

Yonosiva <0,9 164 x (0,993)8 x Cr/0,9)0412

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

KiHo4a <07 151 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)E* x Cr/0,9)"2"

KiHo4a <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 Cr/0,7)"’2‘

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!

KiHoya <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 «Hedponoriuna KiiHika mpo-
decopa 1. Isanosa» Ta K/ILI BpoBapcbkoi 6aratorpodiib-
HOI KJIiHIYHOI JIiKapHi, 110 € KJAiHIYHUMU 6a3aMu Kadeapu
Hedposorii Ta H3T HattionansHoro yHiBepcuTeTy oXopo-
HU 300poB’s Ykpainu imeHi I1.JI1. Illynuka, Oymo mpoBe-
JIEHO BiIKpUTE MPOCTIEKTUBHE PAHIOMi30BaHEe KOTOPTHE
nociaimkeHHs ROLUNT (uROmodulLin, UbiquinoNe,
glutaThione), y ikoMy B3s111 y4acTh 123 mali€eHTH.

IlamienTiB Oyno monisieHo Ha 3 rpymu: 1-ma rpyna
(n = 46) — nanientn 3 XXH 1-3-i ¢, sxi mamu 14 < 2,
2-rarpyna (n =45) — nauientu 3 XXH 1—-3-i ct., gki Manu
IY > 3, i 3-ta rpyna (n = 32) — mnauieHtu 6e3 ¢akTopiB
pusuky XXH i 6e3 03HaK MOIIKOIKEHHSI HUPOK.

CepenHiit Bik nauieHTiB ctaHOBUB 49—50 p., 4OJIOBIKiB
44 (35,77 %), xinok 79 (64,23 %). 3a BikoM i cTaTTIO BCi
TPYIH HEe MaJI CTATUCTUIHO 3HAYMMUX BiIMiHHOCTEN.

V crpykrypi XXH mnepeBaxkanu: TyOyJOiHTepCTHUILIi-
albHUM HedPUT HEBCTAHOBJEHOI eTiosorii — 27 maui-
eHTiB (29,67 %), rinepreH3uBHa Hedpomariss — 22 ma-
wientu (24,17 %), nmiabetwmyHa Hedpomarist Oyna y 16
mamieHTiB (17,58 %), 12 malieHTiB i3 cedyokam’sTHOIO
xBopo6oto (13,19 %), mamieHTn 3 XpOHIYHOIO iH(MEKIIiE
cevyoBuBimHUX nwisaxiB — 10 (10,99 %), momarpuyHa He-
dpomarist — 2 (2,2 %), 1 mauieHT 3 MOJMIKiCTO30M HUPOK
(1,1 %), xponiuawuii rmomepynonedpur — 1 (1,1 %).

V rpyny KOHTpOJII0 BXOAWIN 32 Malli€HTHA BiKOM Bim 22
1o 45 pokiB 0e3 ¢akropiB pu3uky XXH i 6e3 o3Hak 1o-
LIKO/KEHHsI HUPOK 3 piBHeM uUmod Bin 27,3 10 33,3 mr/a
(cepenHe 3HaueHHs 30,4 mr/n). Hamu Briepiie orpumadi
3HauYeHHs criBBigHOLIEeHHs UAlb/uUmod y 3mopoBux Jo-
neii. Jliarma3oH KoivBaHb y HUX cTaHOBUTH 0,34—0,94.

KpurepisiMmu BKJIIOYEHHSI XBOPUX Y JOCHIIKEHHS
ROLUNT Oynu: HasiBHICTb pe3yJibTaTiB JabopaTOpHO-iH-
CTPYMEHTAJILHUX JOCiIKeHb, BiK Bil 18 10 64 pokiB, 3rona
MalieHTa Ha y4yacThb Y JOCTIIKEHHI, 30aTHICTh /10 aleKBaT-
HOI CITiBITIpalli B IPOLECi JOCTiIKEHHSI.

Kputepisimu BukmoueHHs: 3 pociimkeHHs ROLUNT
OyJM BimMoOBa MallieHTa, TICUXiYHi po3iaau, I1eKoMIIeHca-
Lis1 XpOHIYHUX 3aXBOPIOBaHb, TOCTPi HEBIAKJIAAHI CTaHU,
TSDKKi 3aXBOPIOBAHHS MTEYiHKW, OHKOJIOTISI.

3aTopi XL 180 (Erba diagnostics Mannheim) 3a craHnapt-
HOIO METONMKOI0, Ha mincTasi JditeH3ii MO3 Ha MeauuHYy
npakTtuky Ne 637 Big 01.10.2015 p.

3abip KpoBi IUIsT JOCTIIKEeHHST ITPOBOAMBCS HATIIECEeP-
e o 9-i1 ToaMHiI paHKy, 3a0ip cedi i JoImpaBIeHHS B J1abo-
paTopito 3mifiCHIOBaIMCS MalliEHTAMU CaMOCTIiiHO, 3TiIHO
i3 3araJIbHOTIPUHATUMU BUMOTaMH.

Hamu Bu3HaueHo y maiti€HTiB Ha IepIoMy eTarli J0CIIi-
JIKEHHST HACTYIHI mokasHuku: uUmod, uAlb, 14, pIIIK®
3a opmysoro CKD-EPI (ta6a. 3).

VY Bcix maiieHTiB OyJ10 BU3HAYE€HO iHAEKC KOMOpPOim-
Hocti Yapsncona (I4). IY 3ampornoHoBaHUiA 1IsT OLIHKU
BiJlIaJIEHOTO MPOrHO3y KOMOPOiZHUX XBopuX y 1987 pori
BueHuM M.E. Charlson. Lleii iHnekc oliHo€e B 6anax (Big
0 mo 40) HasiBHI CYITyTHi 3aXBOPIOBaHHSI, @ TAKOX JOTAETh-
cs1 OIMH 0aT Ha KOXHI IeCSITh POKIB SKUTTSI, SKIIO MALliEHT
crapiie 40 pokiB (To6to 50 pokiB — 1 6ai, 60 pokiB — 2
OanuiT.a.). 3a 1Y MoxxHaA BU3HAYMTHU JIETAJbHICTD Malli€H-
TiB, IKa 3a BiICYyTHOCTI KOMOpPOimHOCTI cTaHOBUTH 12 %,
npu 1-2 Ganax — 26 %; nipu 3—4 Ganax — 52 %, a ipu cymi
noHan 5 6anis — 85 % [1, 17].

pIK® orniHoBaNM 3a 10IMOMOTrow0 (GopMysIn KOHBEp-
tatii piBast sCrea CKD-EPI [1] (Ta6:. 2).

Metonuka Bu3HaueHHs1 piBHIZ uUmod HacTymHa.
3pa3ku cedi (cepegHs IMopIis), 3i0paHoi BpaHIli, Bigpasy
ITiCJIST OTPUMAaHHSI PO3IMOIIISIN B TIpobipku (1,5 mm). Yei
3pa3Ku ceui 30epiranucs mpu remmeparypi —20°C. uUmod
BUMipIOBaJIM 3a JOITOMOTOI0 KOMEPLIMHO TOCTYITHOTO Ha-
6opy mis imyHodepmeHTHoro aHanizy (ELISA, OriGene
Technologies GmbH, Tepdopn, Himeyunna). Hanani Bu-
pooHUKOM Xapaktepuctuku IPA: Ha3Ba — BUCOKOUYTIIM-
BUii ceHaBiu-Habip ELISA mis KiabKicCHOro BH3HAYEHHS
uUmod moannu (Human Uromodulin/umod ELISA Kit);
96 nyHOK 3i cTpinmamMu; yymimuBicTh < 10 Tr/MJiI; miarma3oH
BusiBiieHHs 312—20 000 nir/mon; ipu 4 °C 30epiraHHs 1po-
TsiroM 6 micsuis, ipu —20 °C — npotsirom 12 micsuiB. Pi-
BeHb uUmod BuMipIoBaiIu 3a TOIIOMOrow (oToMeTpa Ipu
MOBXWHI xBWITi 450 HM i eTaoHHI TOBXWHI XBYTi 620 HM.
JlocimkeHHsT TPOBOAMIOCHh Ha iMyHO(DEepMEHTHOMY aHa-
nizaropi RT-6100 (Rayto Life And Analytical Sciences Co.,
Ltd., KHP) [1, 4].

Yci nauieHTH BiracHOpyd MiAnvcany
iH(OopMOBaHy 3romy Ha y4acTb y JIOCIi-
JKEHHI, yCi JaHi TOCTiIKeHHS OyJTu 3He- | 2,5
0COoO0JIeHi.

Hiarno3s XXH BcraHOBMIOBaIN 3rif- )
HO 3 pekoMeHpauisiMu HamioHanbpHOI
Hedposoriunoi criiku (NKF-K/DOQI)
CIIA, xputepiiB KDIGO 2012 poky Ta
BinmoBimHO m0 Hakazy MO3 VYkpaiHu
Ne 593 Bim 02.12.2004 poxy (3i 3miHa- | '
MU, BHECEHMMMU 3TigHO 3 HakazoM MO3
Ykpainu Ne 384 Bin 24.05.2012) [1, 4]. 05

Yci nauieHTM oOCTeXeHi JabopaTop-
HO. 3araJbHOKJIiHIYHI Ta OioXiMiuHi Jia- 0
0OopaTOpHi HOCTIIKEHHSI BUKOHYBAJIUCS
B nabopatopii TOB «BETA-TTJIFOC» Ha

1,5

uUMOD

625 1250 2500 5000 10000 20000

uUMOD

aBTOMaTHM30BaHOMY 0iOXiMiYHOMY aHaJli-

PucyHok 1. CtaHaapTHa kKpusa uUmod [1]
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KanibpoBaHa kpuBa BiAIlOBiIa€ aiana3oHy Ta HOpMaMm
BUPOOHMKA LILOTO PEAKTUBY Ta HABEJEHOMY HUM MPUKJIIA-
Iy CTAaHIAPTHOI KPUBOI, sIKa BXOAWIA A0 peakTuBy Human
Uromodulin/umod ELISA Kit (EA102492) [1, 4]. [Ipu-
KJIaJ CTAaHOAPTHOI KPUBOI MOIaHO Ha puc. 1.

Hnst ouinku posnofiny naHux (n = < 50) BUKOpUCTO-
ByBaBcs TecT lllamipo — Binka. [laHi 3 HOpMaJIbHUM PO3-
MOIJIOM OYy/IM HaBeIeHi SIK cepenHE t cTaHmapTHE BiIXu-
JeHHs (maHi momaHi ik M £ SD), 3 HeHOpMaJIbHUM — SIK
MeliaHa Ta HYDKHINM i BepXHili KBapTWii (IaHi momaHi sK
Me(Q) (Q,. Q).

Kopenauito IlipcoHa BUKOpUCTOBYBaad IJs1 OLLIHKU
3B’SI3Ky Ha IovaTkoBoMy erari. JIiHiiiHy perpecito mpo-
BOJIWJIM i3 3aJIEXKHOIO 3MiHHOIO Ta He3aJeKHUMM 3MiHHU-
mu. KopensguiliHuii aHaji3 i aHaji3 MHOXWHHOI perpe-
cii mpoBonmin 3a koediienToM Kopesiii Ilipcona (r).
P-3nauenns < 0,05 BBaXKanocsi CTATUCTUYHO 3HAYYIITVM.

MareMatTnyHMii aHali3 i CTaTUCTMYHA OOpoOKa pe-
3yJIbTATIB 311 ICHIOBAIMCH 3a IOTIOMOTOI0

PesyAbTaTH

Ha npyromy etami nociiakeHHs 3podjeHa CTaTUCTUY -
Ha 00poOKa pe3yabTaTiB. Pe3yabTaTu AOCTIIKEHHS I10-
KazaJiu, 110 cTaTucTUYHO 3Hauyiow (p < 0,05) € niniitHa
perpecist Mixx mokazHukamu uAlb/uUmod i pIIK® B 1-ii i
2-1i rpymnax (taou. 4).

Pesynbsratn xopemsii Ilipcona moxkazanm, mo B 1-it
rpymi icHye ciiabka 3BOpOTHA 3ajexHicTb Mixk plIK®
ta uAlb/uUmod (r(44) = —0,295, p = 0,046), a B 2-i1
rpyni — cepedaHsl 3BOpPOTHa 3ajiexHicTh Mix pLIK®
ta uAlb/uUmod (r(43) = —0,32, p = 0,032) (puc. 2, 3,
Taom. 4).

VY 1-it rpymi mix uAlb/uUmod i plLIK® R nopiBHioe
—0,2953 — icHye ciabka o6epHeHa 3aJIeKHICTh (30i/IbIIeH-
Hs uAlb/uUmod Ha | — 3HavenHst plIIK® 3meHIIyeThCS
Ha 7,4352 (b, = —7,4352 C1 [-14,743, —0,1274])) (puc. 4).
R2 — 0,08722 (o3Havae, 1o 8,7 % minmusocTi pLLTK® mo-
sicHoeThest uAlb/uUmod).

Microsoft Excel 2010 na I1K, Kingdom 6
Statistic.

HocnimkeHHs 0yJ10 cXBaJleHe KOMici-
€10 3 MUTaHb eTUKKU HauioHagibHOro yHi-
BEPCUTETY OXOPOHU 3I0POB’ YKpaiHu
imeni I1.JI. Iynuka.

Ilpu  npoBemeHHI  MOCHTIIKEHHS
ROLUNT norpuMyBanvch TpaBui 6e3- 0

uAlb/uUmod

TICKW 1JIAd 366pe}K€HH$[ KUTTA, 3I[OpOB’SI 0 20

i TpaB MAali€HTIB, MOPAJIbHO-ETUYHNX

40 60 80 100 120 140
PLUK®

HOPM i KaHOHIB JIIOACHKOI TiTHOCTI 3TigHO

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

3 [enbciHcbKoOw Oekiapaliiero BcecBit-
HBOI MEIWYHOI acowuialii (eTMYHi MpUH-
LIMMU MPOBEICHHS HAYKOBUX MEIUYHUX
JIOCTIIKEHb 3a ydacTio moaruHu (1964—
2008 pp.)), OCHOBHUX MOJIOXKE€Hb KOHBEH-
uii Panu €Bponu npo npasa JIOAMHU Ta
oiomenuimny (Bix 04.04.1997), ETnuHoro
KoJeKcy BueHoro Ykpainu (2009) i Haka-

300

200

uAlb/uUmod

100

A A A AL A AL AL DAMMA. 4 AA A

3y MO3 Ykpainu Ne 690 Bix 23.09.2009 (3i 0
3MiHaMM, BHeceHMMH 3rigHo 3 Hakazom

0

20

40 60 80 100 120
PLUKD

MO3 Ykpaitu Ne 523 Bin 12.07.2012) [1].

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

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

lMoka3HuKn Fpyna 1 (n = 46) Fpyna 2 (n = 45) Fpyna 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®D 82,04 + 20,23 83,55 + 15,92 105,25 + 13,29
Mpumitka: paHi HaBepeHi sik M = SD npu HopmasnbHomy po3snogini aéo sk Q2(Q1, Q3) npu HeHopmanbHOMYy
poa3anoaini.
Ta6bnuys 4. JliHiiHa perpecis Ha no4yaTky gocnigxeHHsi (n = 123)
uAlb/uUmod
lMoka3Hukun
F'pyna 1 (n = 46) F'pyna 2 (n = 45) Fpyna 3 (n = 32)
4 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 rpynmi Mix uAlb/uUmod i 150
plIK® R nopiBHioe —0,3205 — icHye
cinabka oOepHeHa 3aJeXHICTh (30i1b-
mweHHs uAlb/uUmod Ha 1 — 3HaueH-
Ha pLIK® 3menmyerbess Ha 0,1308
(b, = —0,1308 CI [-0,2497, —0,0119]))
(puc. 5). R2 — 0,1027 (o3Hauae, 1110
10,3 % minmuBocTi pLIIK® mosIcCHIOETh-
¢ uAlb/uUmod).

L
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— 95%
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Interval

— 95%
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Interval

Croci06 migTBepIXKyETHCSI HACTYITHU - 0
MM TIPUKJIaIaMHu.
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Ilpuxknan 1. Xsopuit H., 60 poxis.
HiarHo3: XXH 1-1 ct. (pLILIK® 99,5 mn/

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

xB/1,73 M?), iHTEepCTULaTbHUI HEDPUT. 120
uAlb/uUmod Ha yac mepuioro Bi3uUTy A0
KJiHiky craHoBuiio 1,25. I4 = 2. Yepes

ey
L]
% Regression
100 Line

— 95%

miBpoKy croctepexkeHHss plIIK® marri-
€HTKM ctaHoBMIa 78,04 mu/xB/1,73 M2 [4].

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

Confidence
Interval

o — 95%
Prediction
Interval

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

100 150 200 250
uAlb/uUmod

eHTa craHoBmia 60,72 mi/xB/1,73 m? [4].

A My 6auumMo, y TepliIoMy BUMAI-
Ky npu 3HaueHHi uAlb/uUmod > 0,94 cnocrepiraeTbest
mBuaKe porpecyBanHs XXH, sumxenns plIIK® 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 po3po06ieHo KilbKa CIioco0iB IiarHOCTH-
KM Ta IPOTHO3YBaHHS IBUAKOTO IporpecyBaHHs XXH Ha
MifcTaBi BU3HAYeHHsSI MOpdOoaI0TiyHuX (paKTOpiB Ta MeTa-
0O0JIiYHOrO cTaTycy. AJe 1Ii JOCTiIKEeHH:, SIK TpaBUIO, 10-
CUTb CKJIaJIHI Y BUKOHAHHI i MOTPeOylOTh 3aCTOCYBaHHS
JIOPOroro o0aHaHHS i pO3XiAHUX MaTepiaiB.

Hamnpuknan, € crnoci® MporHo3yBaHHSI IIBUAKOTO
3HMXKEHHS (DYHKIIil HUPOK TIpU I[yKpOBOMY mdiabeti (mat.
20170115310A1, US) [4, 18] Ha OCHOBi KOMILIEKCHOTO 00-
CTEXEHHSI MAlli€HTIB 3 IlyKPOBUM J1ia0ETOM 3 BU3HAYEHHSIM
noHazn 200 6iomapkepiB Ta CTBOPEHHSI MaTeMaTUIHOI MO-
IeJii oLliHKM pusuky nporpecyBaHHs XXH. Croci6 Bkiio-
yae jJabdopaTopHe nociimkeHHs moHan 200 6ioMapkepiB y
Malli€HTIB 3 I[yKPOBMM AiaOETOM Ta HACTYITHOIO CTaTUC-
TUYHOIO 00pOOKOIO pe3yibTaTiB. [IpUitHATTS MPOrHOCTUY-
HOTO pillleHHSI BinOYBa€eThCs B IeKiabKa eTariB. OqHak 1eit
crnoci0d niarHOCTUKU € 6araTOKOMITOHEHTHUM, (piHaHCOBO
3aTpaTHUM, CKJIAJHUM i HE3pYUHUM Ta CTOCYETHCS JIUIIIE
MPOTHO3YBaHHSI pU3UKY IIBUIAKOTO TIporpecyBaHHs XXH y
MAli€HTIB 3 IIYKPOBUM AiabeToMm [4, 18].

Takox € crioci6 ouiHky nporpecyBanHss XXH y martieHTis
3 1-3-10 ct. XXH (mar. 124884, UA) [4, 19], saxuii Biapi3Hsi-
€TbCSI TUM, 110 JOJATKOBO BM3HAYAIOTh 3MiHY KOHIIEHTpALIil
CEYOBOI KMCJIOTU CUPOBAaTKM KPOBi Ha (DOHI BOAHO-COJILOBOTO
HaBaHTaxkeHHsI 0,5% pO3YMHOM HATPIIO XJIOPUY i3 PO3paxyH-
Ky 0,5 % Bin Macu Tiyia i B pasi i 301IbIIEHHS a00 XK 3HIDKEHHS

PucyHok 5. Kopensuyis mix uAlb/uUmod i pLUK®

MEHIIIe Hi>K Ha 5 MMOJTb/J1 TIPOTHO3YIOTh BUIITUI PU3UK ITPOTpe-
cyBaHHs1 XXH, 110 cynpoBomkyeThes 3HkKeHHSIM pLIIK®. €
JIesIKi HeTOJTiKM IIbOTO CITOCO0Y, 30KpeMa HOro TpyIOMICTKICTb.
IMawieHT Ma€ OTpUMaTH BOAHO-CONBOBE HaBaHTaxkeHHs 0,5%
PO3YMHOM HATPiI0 XJIOpKAY i3 po3paxyHKy 0,5 % Bin MacH iioro
TiJa, 1110, MO-TIepIlle, MOXe HEraTUBHO BIUIMHYTH Ha CTaH MOro
3]I0pOB’s1, a MO-Apyre, 3HaYHa KiTbKIiCTh MawieHTiB 3 XXH ma-
I0Th TIPOTUITOKA3aHHSI IO BOIHO-COJIBOBOTO HABAHTAXKEHHS
yepe3 pU3uK HaOpsIKiB, i, TTO-TpeTe, 1Iei crocid MoXHa 3a-
cTocoByBaty Jimiie y nauieHtiB 3 XXH 1—-3-1 ct., ane paHHs
JiarHOCTHKA IIBUIKOTO ImporpecyBaHHsa XXH akTyanbHa, Ha-
npukian, i i nauieHTis 3 XXH 4-ict. [4, 19].

Haii6inpin 6J11M3bKKMM aHAJIOTOM € CIOCIO paHHbBOI Iia-
THOCTMKM IIBUAKOTO IporpecyBaHHss XXH y xBopux Ha
MepBUHHUI TII0MepynoHedput (mat. 146363 UA) [4, 20],
1110 BKJIIOYA€E J1aOOpaTOPHO-KJiHIYHI JOCTIIKEHHST Ta BU-
3HayeHHs plLLIK® i nomatkoBe mociimKeHH KOHLIEHTpaLIil
CEYOBOI KMCJIOTU CUPOBATKM KPOBI ITi/l Yac Mepiioro BizUTy
TallieHTa; Ha OCHOBI LIMX JAHUX J1iarHOCTYIOTh TIPOTPeCy-
BaHHa XXH y maimieHTiB 3 NepBUHHUM TJIOMEpPYIOHE]-
putroM. OfHaK HeIoJIiKaMU 1[bOTO CIIOCOOY € HACTYITHE:
IMiIBUILEHHST KOHIIEHTpAIlii CEYOBOI KMCIOTU B CUPOBATLIL
KpPOBi MoOXe OyTU IOB’s3aHe 3 IHIIMMU METa0OJiYHUMU
MpoliecaMy B OpraHi3mi, i TOMy BOHAa HE € BUCOKOCTIELIM -
¢iyHMM MapkepoM IIBMIKOro rporpecyBaHHss XXH. Ta-
KOX LIeil crnocid Moxe OyTM 3aCTOCOBAaHWM IS PaHHBOI
JIaTHOCTUKHU IBUIKOTO TiporpecyBaHHst XXH nuire y Bu-
MajKy epBUHHOTO Ti1oMepysioHedpury [4, 20].

BucHoBKkM

[Mpu 3naueHHi uAlb/uUmod > 0,94 € pusuk mBUAKO-
ro mporpecyBaHHa XXH 3 koedimieHTOM HMOBipHOCTI
0,2527. Otxke, nipu 3HayeHHi uAlb/uUmod nauieHTH Ma-
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10Th HU3bKUI PU3UK IIBUIKOTO MporpecyBaHHs, Bia 0,94
0 5 — MOMIpHUIA PU3KK i > 5 — BUCOKUI pU3UK IIBUIKO-
TO TpOrpecyBaHHSI.

Takum uynHOM, y pasi 3HaueHHsT uAlb/uUmod Ginbiie
3a 0,94 MKr/mMi1 MOXXHa MPOTHO3YBaTH IIBUIKE MPOTrpecy-
BanHs1 XXH (3HmwkenHs IIK® > 5,0 ma/xB/1,73 M?/pik).
Lleit cnocid € BuCOKOiH(MOPMATUBHUM MapKepOM IIIBUI-
Koro mporpecyBaHHsg XXH (4yTiauBicTh Ta crienmugivyHiCTh
CIoco0y CTaHOBIATH > 75 %), 110 MO3BOJSIE BYACHO TIPHU-
3HAUUTH BiAIIOBiIHY Teparlilo i TaKMM YMHOM YITOBUIBHUTU
IIBUAKICTB porpecyBaHHsI XXH. € oTpeda B mogaabIInx
JTOCTiIKEHHSIX Y LIbOMY HaIpsIMKY JIJIs1 30ibIIeHHS eheK-
TUBHOCTI MTPOrHO3YBaHHSI IIBUAKOTO MporpecyBaHHsI XXH.

Kounduikr inTepeciB. ABTopu 3asBISIOTH TIPO BIiICYT-
HicTb KOHQUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.

Indopmania npo dinancyBanns. Crarrs € dparmeH-
TOM HAyKOBO-JIOCJIiIHOI poOOTH acItipaHTa Kadeapu He-
¢posorii Ta H3T HaumioHanbHOro yHiBepCUTETY OXOPOHU
3nopoB’ss Ykpainu imeni I1.JI. Illynuka 3a temoro «Exc-
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rirepypukeMieio» (2021—2022 pp.), HoOMep IepKaBHOI pe-
ectpauii 0121U100446, ta «BuBUYEHHSI BILIMBY TillOypUKeE-
MiuHoi Teparriiy mamieHTiB 3 XXH Ta o0rpyHTYBaHHS ONITH-
MasbHOI Tepartii» (2019—2023 pp.), Homep 0119U101718.

Buecok aBTopiB. Ienosa JI.JI. — 36ip Ta aHasi3 iHbOp-
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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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NMoragaA HaO npob6Aaemy
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Looking af the Problem

IBaHOB A.A.", [oxxeHKko A.l.2, IBaHosa MLA.3
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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 GYHKLIOHQABHOIO HUPKOBOrO pe3ep-
BY — BQODKAMBOIO MOKA3HUKA 3AQTHOCTI HUPOK QAQMTYBATUCST AO 30BHILLHIX PEQKLIN. Y KHN3i PO3MSIAQIOTLECS
OCHOBHI MEXQHI3MW POPMYBAHHSI PYHKLIOHAABHOIO Pe3epBY HUPOK, METOAM MOIrO OLHKM TQ POAb Y AIQrHOC-
ML | MPOrHO3YBAHHI 3QXBOPKOBAHL HUPOK. OKpPEMY YBATY MPUAINEHO 3HQYEHHIO GYHKLIOHAABLHOIO pe3ep-
BY Y MNQALJEHTIB i3 XPOHIYHOK XBOPOBOKD HUPOK, riNEPTOHIEID, AIQGETOM TQ IHLLMK KOMOPOIAHVMI CTAHAMMU.
MoHorpQisi CTaHE KOPUCHOK ANST HEPPOAOTIB, HAYKOBLIB TQ CTYAEHTIB-MEAMKIB, SIKI MPArHYTs MOMMOUTA
3HQHHSI MPO PYHKLIOHAABHI MOXXAMBOCTI HUPOK TQ ONTUMI3QALLIFO AIKYBQHHST NALIEHTIB i3 PU3NKOM HUPKOBOI HE-

AOCTQTHOCTI,

KAIO4OBI CAOBQ: (byHKLIOHAABHIV HUDKOBIMI PE3EOB; XPOHIYHA XBOPOBGA HUPOK; MP0o6Q i3 HABAHTOXKEHHSIM
HQATPIO XAOPUAOM, QATOPUTM AIKYBAHHST XPOHIYHOI XBOPOOU HUPDOK

Po3paxyHkoBa IIBUIKICTb KJIyOOuKOBOi inbTpa-
uii (IIPK, pllIK®) € 3araabHOBU3HAHUM IMOKa3HUKOM
OLIIHKM (PYHKIIiIT HUPOK i pa3oM i3 CHiBBiIHOIIECHHSIM
anboyMin/kpeatuHiH (CAK) ceui BUKOpPUCTOBYETHCS
IJIS1 TIPOTHO3YBaHHS PU3UKY TMPOTPEeCYyBaHHS XPOHIYHOI
xBopobu Hupok (XXH). Pazom 3 TuMm KiiHiumcram mo-
Ope Bimoma cUTYyallisl, KOJIX IPU OJHAKOBUX MOKAa3HUKAX
pIIK®, CAK, crati, BiKy i CXOXMX CYIyTHiX 3aXBOpIO-
BaHHSIX TEMIIU BTpaTy (PYHKIIT HUPOK i PO3BUTKY TePMi-
HaJIbHOI XpOHIYHOI HUPKOBOI HEIOCTATHOCTI [35] MOXYThb
CYTTEBO Bi/IPi3HATUCS Y KOKHOMY KOHKPETHOMY BUIIAIKY.
Yomy Tak? Binnosimto Ha 11e MUTaHHS € Pi3HUI DYHKIIIO-
HaJbHUI HUpKOoBUit pe3eps (PHP), sxuit mogioHo 10 mo-
TY>XHOCTi ABUTYHA B aBTOMOOIJTi 3yMOB-

BuszHaueHHss DHP. [lonyuaiitech 10 3aCTOCYBaHHSI BU3HA-
yeHHs @HP y cBoili mpakTulii, Iie HECKJIAgHO, IIPOTE AyKe
iH(OpPMaTHBHO.

AAQNTUBHI MEXAHI3MM
NP NOLWKOAXXEHHI HepPOHiB

SKio B MOIIKOMKEHUX HedpoHax CIOCTEPiraeThes
3HIMKEHHS (piabTpallii, 11e MoXe OyTH agalTUBHOIO peak-
LIi€I0 OpraHizaMy, CIIPsIMOBAHOIO Ha 3MEHIIEHHS (DYHKIIi-
OHAJILHOTO HaBaHTaXeHHs1 Ha KaHaiblli. Lle momomarae
3aMo0irTM BTpaTaM eJIEKTPOJIITIB Ta iHIIMX BaXKJIUBUX pe-
YOBUH uyepe3 HUpKH [41].

JIFOE Pi3HI MOXJIMBOCTI OO TOMOJIAHHS

N BignosigHo
KUTTEBUX BUKJIMKIB. a0 KDIGO, 2024
: = NMPOrHO3
®DHP, gk i Koau iioro BM3HAYaTH, HEEEITY sasnasers
®HP npu okpeMux XBOpoOax HUPOK, 3a
Yy MOKHa Ha HbOTO BILJIMBAaTH abo 30e-
. . pLUK® +CAK
piraTu — TIpo Lie Hala MoHorpadis. )

Mmu y3araJibHWIN JOCBi BUBYEHHS POJIi
(YHKITIOHATLHOTO HUPKOBOTO Pe3epBY
y 3IiliCHEHHI TOMEOCTaTUYHUX (YHK-
11ill HUPOK Ta MPEACTaBISIEMO MaTepianu
BJIACHUX IOCJIKEHb i3 (Di3ioIoridHoro

Bustoyme _ KDIGO, 2024, ma ®HP noHad 10 %: eukopucmosyiime
yHKUi OHANEHUY gej moncaueocmi HaaeHoi peHonpomexmopHoi ma
HupKogud namozeHemu4Hoi mepanii
peseps
KoHmposntoiime 3eneHa, 3#06ma, opaH»ceea ma 4epeoHa 30HaA 3a
apmepianeHuii KDIGO, 2024, ma ®HP meHwe 10 %: nposedimob
muck 2eHemu4He mecmyeaHHs ma Hedpobioncito,

Towenko Al, lsanos /], lsawosa M, 2025

3eneHa, 3#08ma, opaH»eea ma 4epeoHa 30HA 3a

wykaiime iHOugidyanbHe piuleHHA

pLUK®+CAK+®HP+moHimopuHe A

OOI'pyHTYBaHHSI OPUTIiHAIBHOI METOINKI

PucyHok 1. @yHKLUiOHanbHUA HUPKOBUI pe3epB
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OpHak, KOJIM KOMIIGHCATOPHI MexaHi3Mu Heedek-
TUBHIi, aKTUBYETBCSI IOKCTArJIOMEPYJISIDHUI anapart, KU
CTUMYJIIOE BUPOOJICHHSI peHiHy Ta akTuBauito PAC, 1o
MPU3BOJUTH JI0 3BY>KEHHSI HUPKOBUX apTepion. Takuit me-
XaHi3M JIOIoOMAara€ 3MEHIIUTHA 00’eM (iabTpallii, ajae BoI-
HOYac MOXe CIIPUUYUHUTU a30TEMit0, 3HUKEHHSI HUPKOBO-
ro KpOBOTOKY Ta HaBITh illleMito HUPOK [1, 42].

Nepesaru metoanku OHP

Meronuka ouinku ®HP € gocTynHolo, TO4HOO Ta (i-
3i0J10TiYHO OOIrpyHTOBaHOIO. BoHa momomarae He TiIbKU
BUSIBUTHU (DYHKITIOHAJIbHI pe3epBU HUPOK, aJie il AiarHOCTy-
BaTU paHHi CTail XpOHiYHOI XBOPOOU HUPOK 10 PO3BUTKY
SIBHUX CUMIITOMiB HUPKOBOT HETOCTATHOCTI.

Kpim Toro, 3a monomororo ®HP moxHa BU3HAUMTH
CTYMiHb TIOIIKOMKEHHSI MPOKCUMAIbHUX KaHajbliB. Lle
MOXJIMBO Yepe3 aHaji3 3MiH y piBHSIX TTPOTeiHypil i yac
COJIBOBOI ITpOoOM. 3pOCTaHHS IIPOTEIHYPil ITiC/IsT HaBaHTa-
JKeHHSI CBITUMTD TIPO OUIBII Cepilo3Hi MOIIKOMKEHHS He-
GpoHiB.

Oninka (pyHKIiOHaJIbHOTO Pe3ePBY HUPOK € BaXKJIMBUM
iHCTPYMEHTOM JJIsI MPOTHO3YBaHHSI PO3BUTKY XPOHIUYHOI
XBOPOOU HMPOK Ta ii MPOrpecyBaHHs, B TOMY YMCJIi TTiCJIsT
TpaHcIIaHTalii [46, 60]. 3acTocyBaHHS LIi€E] METOIUKHU 0~
3BOJISIE HE JIMIIIe TOYHO OLIIHUTY CTaH HUPOK, ajie i HagaTh
nauieHTaMm OiTbII TOYHUI i TepCOHai30BaHUIl TTPOTHO3
IXHBOTO CTaHy, 110 € HAA3BMYAHHO BAXJIMBUM IS eeK-
TUBHOTO JIIKyBaHHSI.

DyHKIIIOHATLHUI HUPKOBUIT pe3epB € BaXKJIMBUM T10-
Ka3HMKOM, 110 BimoOpaka€ 3JaTHICTb HMPOK amarTyBa-
THUCS 10 3MiH HaBAaHTAXXEHHS Ta MiATPUMYyBaTH TOMEOCTa3
opratismy. Y nauieHTiB 3 XXH ¢yHKIIiss HUPOK MOCTYIIOBO
MOTIPIIYETHCS, 110 MPU3BOAUTD 10 3MeHIIeHHsI DHP.

OCHOBHI pe3yibraTh JOCHIIKEHHS TMOKa3yloTh, 1110
MEepBUHHI yIIKoKeHHsT mpu XXH BinOyBaloThCs Ha piBHi
KaHaJIblliB He(ppoHiB abo Ha piBHI KIyOoukiB. BogHo-co-
JIboBa TIpo0a € iarHOCTUYHO 3HAUYIIMM iHCTPYMEHTOM
IJIS OLIIHKM He JIMIIE KiTbKOCTi (PYHKIIOHYIOUMX Hedpo-
HiB, aje I ix pyHKIioHaJIBHOTO cTaHy. Kpim Toro, Baxkin-
BUM BHCHOBKOM CTaJI0 3MEHIIIEHHS eKCKpellii TeMKOLMTIB
MicJs1 HaBaHTaXK€HHs, 110 CBiTYUTh MPO BiCYTHICTh aK-
TUBHOTO 3allajIbHOTO mpolecy. BomHoyac 30i1bleHHST BU-
BEIEHHSI aJIbOYMiHIB Ta €PUTPOLIMTIB CBIAYUTH MPO MOXK-
JIMBi TTOIIKOKEHHS KITyOOUKiB HUPOK.

JaHi 7oCTimKeHHS MiTKPeCTIOI0Th BasKJINBICTh pAHHBLOT
NiarHOCTUKY Ta MOHITOPUHTY (DyHKIIii HUPOK Y TIAIIiIEHTIB 3
XPOHIUHUMM 3aXBOPIOBAHHSIMU JJIsI 3aMI00IraHHST PO3BUTKY
XPOHIYHOI HUPKOBOI HEIOCTATHOCTI.

Auroputym Tepanii Ha ocHoBi pIIIK® ta ®HP:

— npu rinepdinbTpamii Ta HopMOTeH3ii pekoMeHIy-
€ThCsI BUKOpHCTaHHsI OnokaTopiB PAAC Ha Hiu y manux
no3ax it HopManizauii pIITK®;

— kombiHamis IATI® + BPA npu IHK® 90—60 mi/
XB/M? MOXJIMBA TIpU BUpPaKeHili MPOTETHYpii, OMHAK IMO-
TpeOye peTeIbHOrO MOHITOPUHTY PiBHS KaJlilo Ta KpeaTu-
HiHY B KPOBi;

— npu IIIK® wmenme 3a 60 mi/xB/M?2 KoMOiHa-
uist IATI® + BPA 3a6opoHeHa yepe3 pU3MK CepMO3HMX
YCKJIaIHEHb.

OCHOBHi acrIeKTH MOHITOPUHTY:

— MOHITOPUHI KPEaTUHIHY TAa CE€YOBMHH KOXHi JBa
THXHI Ut po3paxyHKy LITK®;

— Teparis IATI®/BPA moxe 6yt cKopuroBaHa 3a-
JIESKHO BiJl IMHAMiKM TTOKa3HUKIB (PYHKIIIOHATBHOTO HUP-
KOBOTO pe3epBYy.

Heo0xinui moganbn 1ociKeHHs:

— HopMatusu ®HP i pisHuX BiKOBUX i cTaTeBHX
TpyII;

— BU3HAUYEHHSI ONTUMAJIbHUX XapaKTepHUCTUK BOIHO-
COJIbOBOI MPOOM [UTsI Pi3HUX BIKOBUX IPYIT;

— oujiHka mpoteinypii npu aktusaiii ®HP ta migBu-
menHi HTK®;

— uBuyeHHss @HP npu pi3HUX 3aXBOPIOBAHHIX HUPOK
IUJIST Kpallloi 1iarHOCTHUKH.

Baxmusicts ®HP:

— OHP € BaXIMBUM iHCTPYMEHTOM [UTSI AIarHOCTUKH
MOIIKOIKEHHSI HUPOK i 3HIKEHHSI KiJIbKOCTi HE(DPOHIB;

— BukopuctanHss @HP 103BoJisie KOPUTYBATH TEPATi0
Ta MPOTHO3YBAaTH oA bIINI po3BUTOK XXH.

HacamkiHe1b 3a3Ha4MMO, 1110 Ba>KJIMBO JaTH BiIOBIIb
Ha TPU BaXKJIMBUX MTUTAHHS.

— Yomy BusHaueHHss ®HP € BaxknuBum st oOrpyH-
TyBaHHSI HEOOXiTHOCTi/MOXJIMBOCTi MpOBeAeHHS Hedpo-
npotektopHoi Tepartii iPAC ta iH3KTI2?

Axamo mpu npusHaveHHi iPAC ta iH3KTT 2 3HMIKY€ETh-
cst pIIIK®, To HUPKU TIPaALIIOIOTh i3 HABAHTAXKEHHSIM B pe-
KuMi rinepdinerpauii. 3a BigcyTHOCTI 3HMXKeHHS plIIK®
MO>Ha TOBOPUTHU, 110 HUPKM TPALIOIOTh HAa MEXi CBOIX
MoxuBocTei, iPAC ta iH3KTI2 nisg HUpoK He MaloTh
MPaKTUYHOTO 3HAYeHHSI, & MOXJIMBICTb iX MPU3HAYEHHS
BU3HAYAEThCS JIMIIE MOKa3aHHSIMU 3 OOKYy CepleBO-CYy-
JIMHHOI CUCTEMU a00 HAsSIBHICTIO Aia0eTy.

— Yomy s BusHaueHHss @HP goiineHO BUKOpucTO-
BYBaTH came Mpo0y i3 BOTHO-COJLOBUM HaBaHTaXKeHHSIM?

[Tepiia roMeocTaTMYHA PETYJISIisT HUPOK B OHTOTE-
He3i, SK i mepia peakiiisi HUpOK Ha MiABUIIEHHS apTepi-
aJIbHOTO TUCKY, — BUBeIeHHs HaTpito. Tomy came HaBaH-
TaXXeHHsI HATPiEM OOIPYHTOBYE BU3HAUYEHHS HUPKOBOTO
pe3epBy.

— SIkio ®HP BifcyTHili Ta HeMae HUPKOBUX ITOKa3aHb
115t mpu3HadyeHHs1 Hedponporekiiii iPAC ta iH3KTI2, To
1110 MOXKHA 3aIlpOITOHYBATH IS 30€peXKeHHSI 3aTUIITKOBOT
(byHKI1iT HUPOK Ta MOJOBXEHHS TO/Aiali3HOTO yacy?

CyuacHi HectepoinHi AMP He MatoTh MpsIMOTO BILUIN-
BY Ha HaTpiil, TPOTe BUSABIAIOTH MPSMY aHTUCKIICPOTUYHY
IIif0, TOMY I1iZl KOHTPOJIEM IIPUPOCTY Kajilo iX mpru3HaYeH-
HS foliJibHe. MOXJIIMBO, MEPCIIEKTUBHUMU € TaKOX aro-
HicTHU rioKaroHomnoaioHoro nentuny-1 (GLP-1).

MPAKTUYHIi NOPAAU AiIKApPIO

Monimopune pynxuii Hupox:

— TIPOBOAWTU PETYJISIpHI aHali3M cedi Ha aabOyMi-
Hypito Ta 3a MeTonoM HeunropeHka mjisi OLiHKU KiJib-
KOCTi JeMKOUMTIB, EpUTPOLUTIB Ta iHIINX KIITUHHUX
€JICMEHTIB;

— BUKOPHCTOBYBAaTH BOIHO-COJILOBY MPOOY IS OLiH-
KM 3JaTHOCTI HUPOK OO0 KOMIIGHcallil HaBaHTaXXe€Hb Ta
OLIIHKM (byHKIIIOHAJIbHOTO HUPKOBOTO PE3EPBY.
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Panna diaenocmurxa ma npogpiraxmuxa:

— paHHE BUSBJIEHHS 3MiH Y pOOOTi HUPOK y MALiEHTIB
i3 XXH 103BoJUTh 3aM00irTH PO3BUTKY XPOHIYHOI HUPKO-
BO1 HEIOCTATHOCTI;

— 3BepTaTu yBary Ha 30iJblI€HHSI €KCKpelii epu-
TPOLUTIB K iHAMKATOp  TIOLIKOMXEHHS  KJy0O-
YKiB.

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

Inousioyaavnuii nioxio 0o aikyeanus:

— OLIiHIOBATHU CTaH KOXHOTO MallieHTa 3 ypaXyBaHHSIM
3MiH B iOHOpPETYJII0I0Uiii (QYHKIIiT HUPOK, 0COOJMBO TTi/T yac
3aCTOCYBAHHSI BOJHO-COJIbOBOTO HABAHTAKEHHSI;

— KOPWUTYBATH TepamneBTUYHI TMiAXOAU IJIs1 MiHiMizalii
PM3UKIB YIIKOIXKEHHS HePOHIB Ta MPOTrpecyBaHHS 3a-
xBopioBanHs. M

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

SEuropean Institute of Oncology IRCCS, Milan, Italy

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
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€poxosuy B.M., KaprieHko O.B., lNanieHko I.A., Aymka I.B., PyaeHko O.A, KomicapeHiko KO.1.
HauioHanbHA meamndHu yHisepcuteT imeHi O.O. boromonsLsl, M. KuiB YkpQiHa

Oco6AnUBOCTI MeTAOOAI3MY BiTAMIHY D
npu Aila6eTUYHOMY YPOXKEeHHI HUPOK

Pestome. lpoBeaeHMi QHAAIZ AITEPATYPHUX AXKEPEA BUSIBUB OCOBAMBOCTI METABGOAI3MY BITAMIHY D rpum
AIQBETNYHOMY YPQXKEHHI HUPOK, Q TOKOXX KOro POAb Y PO3BUTKY HUPKOBUX, METABOAIYHUX 3MIH, BKAKOYHO 3
KICTKOBO-MIHEPAABHUMU PO3AQACMU. BiTaMIH D 3QBASIKM CBOEMY BIIAMBY HQ PI3HI QIi3IOAOriYHI rMpoLecu ye-
pes peuentopu BITAMIHY D BiAIoQe KAKOHOBY POAb Y PETYASILIT MIHELQABHO-KICTKOBOIO OOMIHY, QYHKLIOHY-
BQHHI iMYHHOI CUCTEMU TQ KOHTPOAI IHLLMX MO3ACKEAETHUX €peKTiB. Y NALIEHTIB 3 AIQOETUYHUM YO QXKEHHSIM
HUPOK AEQILUMNT BITAMIHY D CHPUYMHSIE MOPYLLIEHHS] MALOKCUAKOBAHHST M YTBOPEHHST QKTUMBHOIO METQOOAITY
(1,25(0H),D,), 10 npn3BoANTb AO MPOMPECYBAHHS HUPKOBUX YPQXKEHb, PO3BUTKY MPOOTEIHYPIi TA ¢i6pO3y.
AHQAIZYBAAUCST MEXQHI3MW B3AEMOAII IKOKO3U | BITAMIHY D HQ piBHI MOOKCUMQABHUX KQHOABLIB HEPPOHQ,
LLO MAKPECAOE HEOOXIAHICTL MOAQABLLNX AOCAIAXKEHb AAST PO3POOKM TEPAMNEBTUYHMX CTPATErIN KOpeKLUil
Aediunty BiTaMiHy D'y nauieHTiB 3 AIQGETUHHNM YO QXKEHHSIM HUPOK 3 METOKO MOAIMLLEHHS iXHbOIrO MpOrHO3y.

KAIOYOBI CAOBQL: BiTAMIH D; AlQ6ETUYHA XBOPOOQ HUPOK; GIAOK, LLIO 3B 'SI3Y€E BITAMIH D, IHrGITOpM HATRIN3Q-

AEXKHOIro KOTPpQHCIopTepa IKoKOo3n 2-ro wmriy

Biramin D BBaxa€eTbcss OgHUM 3 HailiIaBHIIINX Cepe/l
yCiX TOPMOHIB, CITOYATKy BiH MaB 3aXMCHY (DYHKIIIIO III0I0
YYTJIUBUX 0 yAbTpadiosieTy MaKpoMOJIEKYJI, BKIIOUHO 3
oinkamu, JTHK i PHK, xonu paHHi dopmu KUTTA migma-
BaJIMCS BIUIMBY COHSTYHOTO CBiTJa i ¢poTocuHTe3y [1].
IlizHime 3HaueHHs BiTaMiHy D eBoJIIo1ioHyBalo A0 ITif-
TPUMKH KaJIbLIIEBOTO roMeocTasy i (hpopMyBaHHS ckejera
xpebeTHUx TBapuH [2, 3]. Ha choromHi BxXe Bimomo, 110
BiTaMiH D Bimirpae KiIlo4oBY poJib y PeTyJISILIii MiHepalIo-
KiCTKOBOTO OOMiHY, (PyHKIIIOHYBaHHI iMyHHOI CUCTEMHU,
a TaKoX y KOHTPOJi iHIIMX YMCAEHHUX I03aCKeJEeTHUX
edexrTiB [4]. OcTaHHI DOCTIIKEHHS ITOKA3yIOTh BILUIMB Bi-
TamiHy D Ha mmpokuii ciekTp (i3ioJoriYHMX MpoleciB,
30KpeMa Ha iIMyHHY BiAIIOBillb, CEPIIEBO-CyIUHHY CUCTEMY,
BYIJIEBOIHUM OOMiH, HEHpOIICUXiYHE 3A0POB’s, aroITo3
KJITHH, PEeTYJsLilo apTepiaabHOro TUCKY Tolo [5—9]. ITo-
3acKeJIETHUU BIUIMB BiTaMiHy D peanizyeTbcs yepes iioro
3IATHICTh B3aEMOMiSATU 3 perienTopamu Bitaminy D (VDR)
y pi3HUX opraHax i TkaHuHax [10].

1,25(0H),D, e aktusHOl0 (hopMmoro Bitaminy D, mo
BiNMOBiNa€ 3a Oro 6i0NOTIYHY POJIb LIISIXOM 3B’ SI3yBaHHS
3 VDR, 3amyckarouu IMIMPOKWIA CIEKTp TEHOMHUX i He-

FeHOMHMX CUTHaJbHUX HUIsixiB [11]. Binbiia yactka Bi-
taMmiHy D BupoOnsieThes B wiKipi (mpubmusHo 80 %), a
pemta 20 % TOTparisie 3 XapyoBUX MPOAYKTiB. BiTamin
D, Moxe CMHTe3yBaTHCs POCIMHAMM Ta IpudamMu 3 €p-
rocrepoiny. Biramin D, yTBOpIoeTbcd Iid ai€io yisTpa-
¢ioeTOBOrO0 BUIIPOMiHIOBAaHHSI B €MilepMici ccaBIiB 3
7-nerinpoxojecTepuHy IIiCJs TepMiuHOI i3oMepu3allii.
[Ticna 38’a3yBanHs Bitaminy D, i3 Bitamin-D-3B’a3yi0unm
oinkoM (BJI3B) 1ieii KOMITJIEKC TPaHCIOPTYETHCS IO Tie-
YiHKM 1 TigpokcumoeTbest 25-rigpokcunazoo (CYP2R1)
abo crepon-27-rinpokcunasow (CYP27A1) 3 yrBopeHHSIM
25(OH)D,, aAkuit € OCHOBHUM KIIiHIYHUM ITOKAa3HMKOM [I€-
¢iunty Bitaminy D. IMotim 25(OH)D, rinpokcumoerbes
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 HasgBHiCTh VDR y HUPKOBUX KaHAJBLISIX, TTOAOLMTAX,
IOKCTarJIOMepyJIsIpHOMY amapaTi, Me3aHTiaIbHUX KIiTHu-
Hax, KJIiTUHax 30ipHoi ipoToku [14, 15], ane it mpu 6e3mo-
CcepenHill yyacTi B yTBOPEHHI aKTUBHOTO MeTabOoJIiTy BiTa-
MiHy D OyayTb crioctepiraThcsi HEMUHY4Yi HUPKOBi 3MiHU
npu D-nediuuTi. [TaTtonoriunuii npoliec Moxe po3rnova-
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Ta6numys 1. Kopotkuii nepenik ¢pepmeHTis CYP,

sIKi 6epyTb y4acTb y Metaboniami Bitaminy D

(3a Galuska D. et al.)

S MepBuHHA BTopuHHa KiHuesuin
CYP Jlokani3sauis HasBa chepmeHTy cy6cTanLis cy6cTanLin NPOAYKT
. . . Xonekanbuude-
MikpocomarnbsHa BitamiH-D-25-
CYP2R1 MemGpaHa rinpokcnnaa pon, eprokanbLu- 25(0H)D,
depon
cyp27a1 | MiToxorapianeha Crepon-27- |y ekansumdepon 25(0H)D
Memb6paHa rigpokcmnasa EprokansLudepon 3
CYP24A1 MiToxoHgpianbHa Bitamin-D-24- 25(0OH)D 24,25(0H),D,
Memb6paHa rigpokcunasa 1,25(0H),D 1,24,25(0OH),D,
MiToxoHapiansHa
CYP27B1 Mem6para Xonekanbundepon 25(0OH)D 1,25(0H),D,

TUCh Ha Pi3HUX eTarax riIpoKCUIIOBAHHS, 1110 BiNOBinae
3a YTBOPEHHSI BimoBigHO1 hopmu BiTaminy D. Y tabu. 1
HaBe/IeHi 0COOJMBOCTI JIOKasTi3allii Ta (hepMEHTaTUBHOI aK-
TUBHOCTI JIJIS CHHTE3Y KiHIIeBUX TTPOYKTIB.

IMpore nediuunt i HemocrarnicTy Bitaminy 25(OH)D,
IyXe TOIIMPeHi ¥ moB’s3aHi 3 6araTbMa matodisionoriv-
HUMHU CTaHaMM, SIK-OT LykKpoBuii miader (LI[), xpoHiu-
Hi XBOpOOM HUMPOK, ajepris, aBTOIMYHHi 3aXBOpPIOBaHH!I,
YCKJIaAHEHHS BariTHOCTI Ta iHmii [16]. 3 ornsay Ha mato-
TEHEeTUYHI MEXaHi3MU ypaXkeHHsI HUPOK AeMilUT BiTaMiHy
D Moxe OyTu paHHIM MapKepoM MposiBy CUHIPOMY KiCT-
KOBO-MiHEpPAJIbHUX PO3JaiB MPU MOPYIIEHHI HUPKOBUX
Gyukwii [17].

Henocrarniii piseHs Bitaminy 25(OH)D,, gk yxe 3ra-
JyBaJIOCs, MOXKe TIPU3BOAUTH JIO TOPYIIEHHS BYTJIEBOI-
Horo oomiHy uepe3 VDR-3anexny nucdyHkiito B-KiiTuH
MiIIITYHKOBOI 3aJI03M Ta TOPYIIEHHSI PELIeNTOPHOI Bifl-
MHOBiAi TKaHMH Ha iHcyniH. [HCcymiHOpe-
3UCTEHTHICTb, AUCIIiMiAeMis, XpOHiuHe
3alajJieHHsI, aBTOIMyHHa arpecis Mpo-
BOKYIOTb PO3BUTOK i TMpOrpecyBaHHs
LI [18]. diaGeTnuHe ypaskeHHSI HUPOK
€ OJTHI€I0 3 HAUOUIBI MOIIMPEHUX TTPU-
YUH XPOHIYHOI HUPKOBOI HEJOCTATHOC-

MiXTKaHUHHWIA NpocCTip

Ti Ta TepMiHAJILHUX CTaHiB B 0ci0 i3 LIJI .
[19]. TlaToreHe3 miabeTnuHOi XBOpOOHU 4
Hupok (AXH) € ckmanHuM mnporecom, |y
110 BKJIIOYAE YMCICHHI MOJEKY/SIpHi I 4

KJIITUHHI MeXaHi3MM, Taki SIK TillepIJi-
KeMisl, rinepakTuBaLisi peHiH-aHTiOTeH-
3UH-AJILAOCTEPOHOBOT CHUCTEMU, 3ama-
JIGHHSI, OKCUJATUBHUI cTpec i (idpo3
[20]. AxtuBHa ¢dopma BitTamiHy D mae
HU3KY (DaKTOPiB BIUIMBY, SIKi MOXYTb MO-
nymoBaTu natoreHe3 JIXH, 3okpema ue-

2K

nokasain, 1o Bitamin 1,25(OH),D, yepes BB Ha VDR
Moxxe 3HKyBath ekcripecito FOXO1 nipu LI, mpurHivyto-
um 3amizonedinuThy anemiro (1,25(0H),D,) B B-xiTnHax
MiIIUTYHKOBOI 3ayi0o3u. Taki pe3yibraTv CIIOHYKAlOTh IO
PO3pPOOKM TEOPETUUHUX OCHOB JIiKyBaHHsI 0ci0 i3 LIJ1 3 pu-
3UKOM PO3BUTKY nedinuty Bitaminy D i JIH [24].

OTxe, HUPKU € OCHOBHUM OpraHOM MeTa0o01i3My BiTa-
Miny D. Ynacainok JIH He TiabKu MOpyIIyeThCsT MeTabo-
Ji3M i yTBOpeHHsA akTMBHOro Mertabosity (1,25(0H),D,),
ajie il MoxJuBa rinepdiabrpaliist B Kiiyboukax. [inepgiib-
Tpallisl Ta 3MiHa KaHaJIblIeBOI peadcoO1ii MPU3BOASITH 10
npoteinypii i Brpatn 25(OH)D, pasom i3 BA3B. Binnosin-
HO JOCIIKEHHST TiATBEPIKYIOTh MO3UTUBHY KOPEJSIIio
CITiBBITHOIIIEHHST aJIbOYMiHY i KpeaTUHiHy B ceui 3i 3HU-
JKEHHSIM OCHOBHOI (hopmu Bitaminy D (25(OH)D,) [25].
Pi3Ha 31aTHICTh HUPOK LIOAO MPOLECIB TiApOKCUITi3allil Ta
YTBOPEHHSI JOCTATHBOI KiJIbKOCTI KAJIBLIUTPIOTY MOXKE TTijI-

Mpocsit

MeraniuiyGinin Tpanciopria

pe3 iioro npoTu3anaibHy, aHTU(hIOPO3HY
M aHTIONPOTEKTOPHY AaKTUBHICTH [21].
VYce Oinblie goKaziB CBimYWUTH TPO Te,
1110 aKTUBallisl curHajabHoro 1nursixy VDR
Ma€ pi3Hi 3axXMCHi eeKT Ha HUPKU B

I BA3B

4 (1,)25,24(0H);,0
4 250HD
4 1,25(0H),D

®occhatu
rnokosa

IHriGiTop H3KTT-2

MAalli€HTIB 3 NiabeTUYHOIO HedPOoIaTielo
(IH), BKJIIOYHO 3 aHTUIIPOTETHYPUIHOIO
JIi€I0 Ta 3aXMCTOM BiJI TTOIIKOMKEHHSI T10-
nmouurtiB [22, 23]. HemaBHi mocimimkeHHS

PucyHok 1. MexaHiamu TpaHcrnioptyBaHHSA BitamiHy D i rinoko3u
KJITUHamMy eniTenito NpoKcUMasibHUX KaHabLiB HeghpoHa
TMpumitkn: NaPi-lla/c — koTpaHcriopTep ghocepary Hartpito lla/c; GLUT2 —

TpaHcropTep riaoKo3n 2.
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TpUMYyBaTU ToMeocTas BiTaMminy D, ¢docdartiB i Kajbliito, a
TaKoX € OJHUM 3 OCHOBHHUX MaTo(di3ioJOTiYHUX KOMIIO-
HEHTIB METa0OJIIYHUX PO3JIadiB KiCTKOBOI TKAaHWHU IIPU
XXH [16].

MiabeTuuHe ypaxkeHHsI HUPOK MPU TPUBAJIiii TireprJii-
KeMii mporpecye HIBUIKO, 3aJIMIIAI0YM OioXiMiuHI i KJTi-
HIYHI HacHigky BiTaMiH-D-nmedinutHoro crany. Bimomo,
1110 TJII0KO3a TPAHCIIOPTYETHCS A0 MPOKCUMAIbHUX TyOy-
JIIpHUX KJIITUH 4epe3 HaTpiii3alexXHUil KOTpaHCIIOpTEp
rmoko3u 2-ro tuny (H3KTT-2). InrioyBanns H3KTI-2
3a noroMoroo iHriditopis H3KTT -2 36iibliye KiabKicTh
Na* y npocBiTi KaHaJblIiB, 1110 MOXEe IMOCUIUTU pe30pO1lito
docdatiB i 107aTKOBO 3MiHIOE BiCh «MapaTTOPMOH — Bi-
tamin D — FGF23» [26—28]. Oco6a1BOCTi TpaHCIIOPTHUX
npoleciB BiTaMiHy D i ITI0KO3M B KITITMHAX €MITENiI0 Mpo-
KCUMaJIbHNX KaHaJIbIIiB HeppoHa 300paxkeHi Ha puc. 1.

Jeski aBTOpM MPUITYCKAIOTh MOXJIMBICTh MOPYIIEHHS
KiCTKOBOTO MeTaboJ1i3My B pas3i BUKOPUCTAaHHS TJihio3u-
HiB — iHTi6iTOpiB H3KTTI -2 [29]. IHTIOYBaHHS CMiJIBHOTO
TpaHcnopty Na* i TI0K0o31 MOXe 30UTBIIINTU eJIEKTPOXi-
MIYHMI Tpadi€HT IJIs HATPilo B IIPOKCUMAJIbHOMY KaHaJlb-
ui. Hapnumox Hartpiro minBuiinye peabcopOiito docdary
yepe3 korpaHcroptepu SLC34Al1 (NaPi-Ila) i SLC34A3
(NaPi-IIc), a ninBuieHHs1 piBHS docdaty iHIyKye eKc-
npeciro FGF23. fIk sranmyBanocs Buie, FGF23 npurHiuye
ekcripecito CYP27B1 Ta inaykye ekcrpecito CYP24Al.
Tomy piBenb nupkymmowoyoro 1,25(0OH),D, mMoxe 3meH-
wtues. Huxkuyi pisni 1,25(0OH),D, 3HUXYIOTb BCMOKTY-
BaHHS KaJIbIIi10 i3 IIIJTYHKOBO-KHUIIIKOBOTO TPAKTYy i TAKUM
YUHOM CIPUSIOTH CEeKpellii mapatropMoHy [26]. 3 iHIIoro
0OKy, HeTaBHill MeTaaHaJli3 He BUSIBUB ITiABUIIEHOTO PU-
3UKY IJIs TIepeioMy KiCTOK IpU BUKOPHMCTAaHHI iHTi0iTOpIB
H3KTT-2 [28].

JocnimkeHHsT IOBiIOMIISIIOTh IIPO 3HAYHE 3HIMKEH-
Ha piBHg Bitaminy D (25(OH)D,) y mia3mi KpoBi maii-
enTta 3 JIXH yepe3 HU3KY MexaHi3MiB: 3MEHIIIEHHS KiJlb-
KOCTi (byHKIIOHYIOUMX HEe(MPOHIB; HaAMIpHY €KCIpeciio
CYP24Al1, 1mo npu3BOIUTH IO TiJABUILEHOI aerpamariii
OCHOBHOTI'O METa0oIiTy BiTaMiHy D; 3HUKEHHSI aKTUBHOCTI
CYP27B1 Ta yrBopenns 1,25(0H),D,. Otxe, Brpara i3 ce-
yeto B/I3B, meraniny it KyOiniHy, HEOOXiTHUX IJISI TOMEO-
crazy BiTaMiHy D, Mpu3BOAUTH 0 3HMXKEHHS PIiBHIB SIK
25(0OH)D,, tak i 1,25(0OH),D,, a TakoX pO3BUTKY BTOPHUH-
Horo rineprapatupeosy [30].

Otxe, Liell OIS ITOKa3ye, IO OCOOJMBOCTI MeTa-
0oi3my BitamiHy D mipu miaGeTMUHOMY ypaXkeHHI HUPOK
BilirpaloTh KJIIOYOBY POJIb Y IPOrpecyBaHHi HUPKOBUX i
MeTaboJIiYHUX 3MiH, KiCTKOBO-MiHepaJIbHUX PO3JafdiB, 1110
noTpedye MomajblIMX HOCTIIKEHb 1IUX JIJAHOK i pO3pOoOKU
LiJlecIpsIMOBaHUX TepareBTUUYHUX BTpy4YaHb JUISI TTOJII-
IIEHHSI MPOTHO3iB /IS MallieHTa.

Kondaikr iHnTepeciB. ABTOpu 3asiBJISIIOTH TIPO BifCYT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3alliKaB-
JICHOCTI TIPH ITiATOTOBLIi JAHOI CTATTi.

Buecok aBTopiB. €poxosuu B.M., Kaprnenko O.B. —
KOHILIeNTyaJi3allis, IOIIyK Ta orpaloBaHHs (axoBoi JliTe-
paTypu 3a TeMOIO, aHaJli3 iHopMallii, HaIlTMCaHHS CTaTTi;
IManienko I.A., Komicapenko 0.1. — noiyk ta omnpatiro-

BaHHs (paxoBoi JiTepaTypu 3a TEMOIO, aHalli3 iH(popmallii,
HarcaHHs ctaTTi; Jlymka [.B. — momryk Ta onpalroBaHHS
(haxoBoi siTepaTypu 3a TEMOIO, HAaITMCaHHs cTatTTi; PyneH-
ko O.A. — momryK axoBoi JIiTepaTypu 3a TeMOIO, IIiATO-
TOBKa pMCYHKa i TaOIUIIi.
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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 treatment option for patients who are hesitant to undergo surgical interventions.
The aim of this systematic review and meta-analysis is to 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 15 studies, including rando-
mized controlled trials 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 trials 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

¢) “stress urinary incontinence” or ¢ || % S Records removed before
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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?2. 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(:::“:] Multi- C:)run- BauII;::ltg I‘fl?ﬁ (raar?ee) pause | (range) (rz:v"e)
(N) 9 center y 9 . S% (%) =SD . SgD
1 2 3 4 5 (] 7 8 9 10 11 12
Macro-
Gaddi et Retro- Mono- plastique 62.30 = | 23.9 28.10 =
al. 2014 67 spective | center USA Contigen sul 13.85 (16) h 5.73
Coaptite
Pai and 27.6
- Retro- Mono- . SuUl/ 59.8
Al-Sin- 2015 256 spective | center UK Bulkamid MUl | (31-93) - 2(0-4) | (19.5-
gary 47)
Futyma Retro- Multi- . SUl/ | 63.62 £ 30.27 =
et al. 2015|105 spective | center Poland | Urolastic RSUI | 10.11 - 3(0-6) 3.27
Rosen- Prospec- | Mono- Macro- 65.80 + 225+ 2729+
feld et al. 2015 59 tive center USA plastique sul 9.74 - 1.19 10.09
. . 64.5
De Vries Retro- Multi- Nether- .
etal. 2017 34 spective | center | lands Urolastic sul (23.3— - - -
89.9)
Zivano- Prospec- | Mono- | Swit- . SUIy | 71.7 28.8 +
vicetal | 2017 55 tive center | zerland | Bulkamid |y 10.7 - - 3.9
Clark
Retro- Mono- . Sul/ 70
and 2017 17 spective | center Canada | Bulkamid MUl | (59-78) - - -
Welk
Macro-
lastique
Dray Retro- | Mono- b 65.1 = 30.1 %
2018 73 . USA (38) Sul - -
et al. spective | center Collagen 12.6 71
(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+ 272 +
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 Eﬁiﬁ#ﬁ 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- | 4 026 | Complica-
Author Year % (N) ment rate, % rate. % up tive as- . tion
° 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:,3 /%7) (236%87) é/g% 12 improve- Ctoe US?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 | 0.5 | 5.08(3/59) | 41‘}569) 25.42 B o UDI-6 Pad ~
et al. (O) S) (15/59) VAS test
PGI-I
. 85.3 Clavien- Clavien-Din-
Etanrles 2017 - (29/34) - (gg/;;) 12 Dindo - do complica-
) (S) complica- tions I-1IB
tions
Cough
lt:)e;ctj Persistent
test urge urinary
25 4 3-day incontinence
Zivanovic ; 83.6 16.4 . 7. | Voiding dys-
ot al. 2017 (14/55) (46/55) (9/55) 29 (16/55) 12 VAS micturi- function
S+0 t
(8+0) ion 7y
ﬁfgﬁ r De novo
pad urgency
test
Clark etal. | 2017 - . i 2 (gf’{% - 12 ICIQ-UI - -
247 AUAS
i 71.3 28.8 index Pad
Dray et al. 2018 (18/73) (52/73) (21/73) - 4 M-ISI test -
(5+0) index
Rodriguez | 55, | 69 (48/70) 83 31 0 (0/70) 46 UQDJ'L(S Pad | No compli-
et al. (S+0) (58/70) (22/70) 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 | 20(420) | (4g/00) - 0 (0/20) 6 1Q-7 _ | No compli-
(S) (S) OABSS cations
POPDI-6
Transient
disuria
. 70 I-QOL Hematuria
Ghoniem | 2021 - (49/70) - (:3}27'8) 36 PGI-S - |Painatin-

) (S) Stamey jection site
Urinary tract
infection

_ 81 ((388)/47) .9 icIQ-ui sF | Ne9%" | Clavien-Din-
Seratietal. | 2021 83 (39/47) - (9/47) 8.5 (4/47) 36 LFJ)S‘II-GIS stress ﬁgncsolrflgl)hca-
(O) test
PGI-I
80.9 Clavien- Nega- . .
. ; Clavien-Din-
. (17/21) (S) _ _ 14.2 Dindo tive ol
Seratietal. | 2023 76 (16/21) (3/21) 6 complica- | stress ﬂg niolTﬁ’"Ca
(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-1SI — Michigan Incontinence Symptom; UDI —
Urogenital Distress Inventory; PGI-l — Patient Global Impression — Improvement; S| — stress incontinence; Ul —
urinary incontinence; OABSS — Overactive Bladder Symptom Score; POPDI — Pelvic Organ Prolapse Distress

Inventory; 1IQ — 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: —2.21to 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
a role 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
Pai et al., 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

0 1 2 3

4 5 6 7 8

[mSelection

Comparability

Outcome|

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 nﬁg#:sf:;r A:’::tt' As- Total
Stud tiveness | ofthe | tain- | outcome sess- | Follow- | Loss to | qua-
tudy . the most for li
of the non- | ment of | of interest imoor- other ment up follow- ity
inter- inter- inter- | was not tan{) risk | risk fac- of out- | length | up rate | Scoré
vention | vention | vention | present S, . come
cohort | cohort at start of
study
Gaddi
etal, 2014 | ¥ 0 * * * 0 * * * *
Pai et al., * 0 * * * 0 * * * 7%
2015
Futyma
etal, 2015 * 0 * * 0 0 * * * 6%
Rosenfeld
etal, 2016 * B * * * B * * * *
De Vries
etal, 2017 * 0 * * * 0 * * * *
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 re-
gions, such as the Americas and Europe,
with only one study in this research origi-
nating from Asia. Research on the use of
urethral bulking agents in Asia is rela-
tively scarce, with most studies primarily
conducted in Western regions. Despite
this regional distribution, analysis reveals
that the treatment outcomes for bulking
agents are consistent across the three con-
tinents, with cure and improvement rates
of approximately 75 % in Asia and Europe
and 76 % in the Americas.

However, heterogeneity between
studies, variations in methodology, dura-
tion 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

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

results from multiple studies often vary,
studies are considered heterogeneous

Study or

subgroup Events Total Weight 1V, 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] —E—

Daly et al., 2020 69 114 75% 0.61[0.51;0.70] ——

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% CI) 229 321 32.4% 0.74[0.66; 0.83] e

Heterogeneity: Tau? = 0.0063; Chi? = 12.97, df = 4 (P = 0.01); 1> = 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] H

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

Total (95% CI) 523 716 28.9% 0.76[0.66; 0.86] -

Heterogeneity: Tau? = 0.0082; Chi? = 30.53, df = 3 (P < 0.01); 1> =90 % [78 %; 96 %)

BulkingAgent = Urolastic

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

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

Total (95% CI) 93 139 13.5% 0.73[0.49;0.97] e ————

Heterogeneity: Tau? = 0.0266; Chi? = 9.95, df = 1 (P < 0.01); 1> = 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 45% 0.81[0.58; 0.95] —

Total (95% CI) 168 220 25.2% 0.77[0.70; 0.84] g

Heterogeneity: Tau? = 0.0012; Chi? = 3.71, df = 3 (P = 0.29); 1> = 19 % [0 %; 88 %)

Total (95% CI) 1013 1396 100.0 % 0.75 [0.70; 0.80] -

Prediction interval [0.58; 0.92] ———

Heterogeneity: Tau? = 0.0057; Chi? = 59.94, df = 14 (P < 0.01); 12 = 77 % [62 %; 86 %]

Test for subgroup differences: Chi2 = 0.35, df = 3 (P = 0.95) 05 06 07 08 09
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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 in-
continence. For example, patients who are hesitant about
undergoing surgery or experiencing adverse effects from
treatment may find bulking agents at-
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Study or
subgroup Events Total Weight 1V, Random, 95% CI

IV, Random, 95% CI

tractive, thereby improving quality of life
and treatment satisfaction. Future re-

Continent = American

search should prioritize conducting well-

Prediction interval [0.58; 0.92]
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Clark et al., 2017 12 17 32% 0.71[0.44; 0.90] = rigorously assess the efficacy and safety of
Dray et al., 2018 52 73 6.8% 0.71[0.59;0.81] —— ; ;
Rodriguez etal., 2020 58 70 7.5% 0.83[0.72;0.91] | bulking agents, allow be':tter comparison
Ghoniem et al., 2021 49 70 67% 070[0.58:080] S - of outcomes, and establish more reliable
Total (95% Cl) 268 356 38.0% 0.76[0.71; 0.81] - treatment guidelines.
Heterogeneity: Tau? = 0.0006; Chi? = 5.02, df =5 (P = 0.4134); 2= 0.4 % [0.0 %; 74.7 %)
Continent = European suggeStlon
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aly et al., 5% 0. .51; 0. : . .
Brosche etal., 2021 253 388 9.3% 0.65[0.60; 0.70] - more standardized protocols, particularly
Serati et al., 2021 39 47 67% 0.83[0.69;0.92] — in studies involving the bulking agents
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Heterogeneity: Tau = 0.0102; Chi? = 53.89, df = 7 (P < 0.0001); I = 87 % [76.6 %; 92.8 %] ' further research on the effectiveness and
safety of bulking agent therapy for treating
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EdeKTMBHICTb HONOBHIOBAYIB Y 60POTLGI 3i CTPECOBUM i 3MILLAHUM HETPUMOHHSIM Ceui:
CUCTEMATUYHUM OTASIA T META-AHOAI3

Pesiome. Crpecose HeTpyMaHHs cedi ii 3MilIaHe HETPUMAHH:
cevi 3 mepeBaXkaHHSIM CTPECOBOTO KOMITOHEHTY € TOLINPEeHU-
MM CTaHaMHU, 1110 3HAYHO MOTIPIIYIOTh SIKiCTh XUTTsI, OCOOJIMBO
cepel XKiHOK. YpeTpasibHi HAIlOBHIOBaYi 3’SIBUJIMCS SIK BapiaHT
HEeXipypriuHoro JIiKyBaHHsI MaLi€HTIB, SIKi BAraloThCs 1100 OIe-
paTUBHOTO BTpy4yaHHs. MeTOI0 LIbOrO CHUCTEMATUYHOIO OIJISI-
Ny Ta MeTa-aHajli3y € OlliHKa e(PeKTUBHOCTI i1 Oe3MeKknu pi3HUX
HamnoBHIOBauiB ypeTpu, 3okpemMa Bulkamid, Macroplastique i
Urolastic, y JikyBaHHI CTpecOBOTO HETPUMaHHSI cedi Ta 3Milla-
HOTO HETPUMAaHHSI ceui 3 epeBakaHHSIM CTPECOBOTO KOMITOHEH -
Ty. Or71511 OXOILTI0E 15 mocimKeHb, BKIIOYHO 3 paHIOMi30BaHU-
MM KOHTPOJIbOBAHUMHU i KOTOPTHUMM TOCIIIKeHHSIMM, i3 3a-
rajibHOIO KiJibKicTio 1120 natieHTiB. ABTOPU 30CEPEIKYIOThCSI HA
MOKA3HUKAX OYXKaHHSI i MOKPAIeHHsI CTaHY MalliE€HTIB, yCKIaI-
HEHHSIX 1 pU3UKY CUCTEMHOI MOMMJIKM. 3a pe3yabTaTaMu J0CTi-

JDKEHHST, TIOKA3HUKU ONYKaHHSI 1 TTIOKpAIeHHST KOJMBAIOThCS B
nmiarma3oHi Bix 70 mo 80 %, i3 3BemeHuM cepeaHiMm 75 %. AHai3 o
MiArpynax BUSBUB, 110 MOKAa3HUKU OAYXaHHsI cTaHOBWIM 76 %
s Bulkamid, 73 % mns Urolastic i 77 % st Macroplastique.
HesBaxaroun Ha 3HaYHY CTATUCTUIHY HEOIHOPIIHICTh, 30KpeMa
st Bulkamid ta Urolastic, pe3yabratul cBimyaTh Mpo Te, IO 1Ii
3ac00M MOXYTh OyTH e(eKTMBHMMU HEXipypriuHMMHU BapiaHTa-
mu. [1poTe B omisiai MiaKpecaoeTbCss HEOOXiMHICTh TPOBEACHHS
noOpe CIJTAaHOBaHUX PaHIOMI30BaHUX KOHTPOJTHOBAHUX OCITi-
IKEeHb JUIST TTOAAJIBIINOI OLIIHKY TOBTOCTPOKOBOI €(heKTUBHOCTI I
0Oe3MeKH 1IMX METO/IiB 3 METOIO ONITUMI3allii pe3yJIbTaTiB JiKyBaH-
H$I MALi€HTIB.

Ki10490Bi ¢/10Ba: crpecose HeTpuMaHHs ceui; 3MilllaHe HETPU-
MaHHS cedi; HallOBHIOBaYi ypeTpH; e(heKTUBHICTb; Oe3reKa; Kyp-
CH JIiIKyBaHHSI
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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 (/mm3) 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 (%) 90 -
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 rsezl:rc1:?)SZI5 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
ﬁa7r]wg J.H.etal., 2013 1 by IP gentamicin and ceftazidime, 20 days I;?;'g‘g?;rlegiéo
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 I. 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 %:ﬁgi: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 i TEPANEBTUYHUMN MIAXIA

Pe3iome. TMepuroneansuuii gianis (/1) Bee yacTille BAKOPUCTO-
BYETBCSI SIK 3aMiCHa HUPKOBA Tepaltisi TIPY TepMiHaAJIbHIN cTajii 3a-
XBOPIOBaHHSI HUPOK, OCOOJIMBO 4epe3 MOro repeBary B JTiKyBaHHi
MALEHTIB 1 MOJIMIIIEHH] SKOCTi XUTTsI. OnHaK nepuToHit ripu T1/1,
0CO0JIMBO CIIpUUMHEHMIT Serratia marcescens, MOXe OyTH CEpO3HUM
YCKJIAIHEHHSIM, sIKE€ 4acTo MoTpedye BUIaIeHHs KateTepa. Y cTaTTi
OIMMCAHO KJIHIYHUI BUTIAAOK y 17-pivyHO]l MalliEHTKH, sIKa Majia TPU
emizonu [1/1-acoLiiiioBaHOrO MEPUTOHITY, BUKJIMKAHOTO Serratia

marcescens, TIPOTSITOM MEHIIIE HiX IIIECTH MICSIIB, 110 TIPU3BEIIO
110 BUIAJIEHHS KareTepa. Llst GakTepist BimomMa CBOEIO CTIMKICTIO HO
AHTUOIOTHUKIB i 3aTHICTIO 10 CUCTEMHOTO MOLIMPEHHS, 1110 POOUTH
CBOEYACHE BUSIBJICHHS I JIIKYBaHHSI BKpail BaXJIMBUM. BrmaneHHs
KaTeTepa Ha paHHIX eTarax Moxe OyTH HEOOXiTHUM IS 3aTT00iraHHS
MTOJAJTBIINM YCKJIATHEHHSIM 1 IIOKPAILEHHS PE3Y/IBTaTIB JIIKYBaHHSI.
Ki1104oBi c/10Ba: BumaneHHs KaTeTepa; MEPUTOHIT, TIEPUTOHE-
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 11, 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

— T

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

oo | B

al "~
ME184512 TN

Figure 2. idney biops one

lectron microscopy: A) extremely electron

ﬂ' lkwml

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
interposition & GBM neo basement membrane formation

MPGN

Immunoglobulin-
positive

1l

Immunoglobulin-
negative

|

Classical
pathway

Infection

Immune complex

Neoplastic

Others

Alternate pathway
C3 glomerulopathy

C3GN

DDD

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
immunoglobulin-positive or immunoglobulin-negative on IF staining.
It is suspected that immunoglobulin-positive MPGN is induced by
classical pathway activation. Inmunoglobulin-negative C3-positive
MPGN is categorized as C3G due to dysregulation of the alternative
pathway. C3G is further subdivided 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 DIF.

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.
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AIGrHoCTMYHI 1 TepaneBTUYHi NPO6AEeMU NPU XBOPOGi LLAbHUX AEMNO3UTIB: ONMUC BUMNCAKY

Pe3iome. Asropamu HaBeneHO ckiamHMii BUMAmoK y 15-piu-
HOI IiBUMHH, y SIKOI OyB HiarHOCTOBAHWII IMOCTCTPENTOKOKOBUIA
rnomepynonedput (IICI'H), ane misHilie BUSIBICHO 3aXBOPIO-
BaHHSI IIUJIBHUX JIEMO3MTIB, SIKE CIOYaTKy OyJo KiacudikoBaHO
SIK MeMOpaHOTpoJlihepaTUBHUIN TIOMEpPYTOHe(PUT 2-TO THILY.
TICI'H i C3-rnomepysonartisa MalOTh CXOXi KJIiHIYHI ¥ TicTOJIO-
TiYHi O3HAKH, 1110 YCKJIA[HIOE JiarHOCTUKY Ta JiKyBaHHS. Y 11bO-

My BUIAJKY [MOYaTKoBa KJIiHiuHa KapTuHa Ta jikyBaHHs [1CI'H
TepepocCiv B CKJIAIHY JiarHOCTUKY XBOPOOM IIiIBHUX ACTIO3UTIB,
1110 TOTpeOyBaIo iHAUBIAYyaIbHUX TEPANIeBTUMHUX BTPyYaHb.
Ki1l04oBi €JI0BA: mocTCTpenToKOKOBUIl TIOMepyl1oHeDPUT;
XBopo0a IITbHUX Aeno3uTiB; C3-riiomepysionartisi; MeMOpaHO-
npoJidepaTUBHUIM TI0OMEPYIOHEMPUT; 6Ga3arbHa MeMOpaHa KiTy-
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 FiNOHATPIEMIl

LLlaHoBHUM nauieHTe!

[imoHatpiemisi — 11e cTaH, MPU SIKOMY piBEHb HATPilo B
KPOBi 3HIKYEThCSI MeHILIE Bim HopMmu. Lle Moke nmpusBectn
JIO CepUO3HUX MPOOJIeM 3i 3MOPOB’SIM, OCOOIMBO Y TalliEH-
TiB 3 XpOHIYHOIO XBOp0o0OoIo HUpOoK. Ll mam’siTKa mormoMo-
JKe BaM 3pO3YMiTH, SIK 3a100IiITH TimoHaTpieMii Ta 30epertu
CBOE 3I0POB’S.

MpwvYnHKM rinoHaTpiemii

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

2. JlesKi JiKapchKi 3aC00M: KOHCYJIBTYITECS 3 JIiIKapeM
LIOI0 MPUITOMY MEeIUKAMEHTIB, SIKi MOXYTh BIJIMBATH Ha
piBeHb HaTpito.

3. HepocraTHe CHOXKMBAHHSA HATPIiIO: IMMIbHYWTE 3a
CBOIM pallioHOM Xap4yyBaHHSI, HE OOMEXYiTe KpUTUUHO Cilb
Y Xap4yBaHHi, 0COOJIMBO SIKIIIO BU IIPUITMAETE CEUOTiHHi.

Cumnromu rinoHaTpiemii:

1. CnabkicThb Ta BTOMA.

2. TonoBHwUii OiJIb.

3. Hynmora ta 61t0BaHHS.

4. CruryTaHicTh CBiTOMOCTI.

5. CymomMu Ta M’130Bi CITa3MM.

MpodirakTUKa rinoHaTpieMii

1. 36anaHcoBaHe XxapyyBaHHS:

— BKJIIOYANTEe B pallioH MPOAYKTH, OaraTi Ha HaTpiil
(HanmpuKJIIamd, COJOHI OTipKU, MOPETIPOAYKTH, KOTTYEHOCTI);

— KOHCYJIBTYITECS 3 HIETOJIOTOM abo JiKapeM IIOoI0
BAIIIOTO pallioHy.

2. KoHTpOJIb CTIOKUBAHHS PiMHN:

— IMIATe PiAMHY B MOMIpHUX KiJIBKOCTSX, OCOOJMBO
SIKIIIO Y BAaC € CXUJIbHICTb 10 3aTPUMKU PiIHU B OpraHi3Mi;

— OOroBOPITH 3 JliKapeM ONTUMaJIbHUIl 00 €M piTUHMU,
SIKWIA BaM CJTiJl CTTOXKUBATH.

3. Peryasipauii MOHiTOpHHT:

— PperyJisipHO 3[aBaiiTe aHaji3u KpOBi ISl TIePEBipKHU
PiBHSI HATpIIO;

— BiABimyiiTe JiKaps IJIsI MOHITOPMHTY CTaHYy HUPOK i
3arajJbHOTO CTaHy 3[I0pPOB’s.

4. YBaxKHuii NpUiioM MeITMKaAMEHTIB:

— CJIOKyUITe 3a BKa3iBKaMu JliKaps 11010 IIPpUIAOMY JIi-
KiB, 0COOJIMBO THX, SIKi MOXYTb BIUIMBaTU Ha piBeHb Ha-
Tpilo;

— He 3MiHIONTE 103YBaHHSI Ta HE MPUITUHSINTE MPUIiOM
JIiKiB 63 KOHCYJIbTALIil 3 JTiKapeM.

5. ®i3nyna aKTHBHICTb:

— MMOTPpUMYITE TOMipHUI piBeHb (Di3MIHOI aKTUBHOC-
Ti, YHUKAIOYM HAAMipHUX HaBaHTaXKeHb;

— mopaabrecs 3 i3ioTepaneBTOM IIOA0 Oe3MeYHMX
BIpaB 7151 Bac.

1110 poOuTH y BUNAAKY CUMIITOMIB rimoHaTpieMmii:

1. HeraiiHo 3BepHiTbCA 10 Jiikapss ab0 BUKJIMKaiTe
LIBUJIKY IOTIOMOTY.

2. He 3aiimaiiTecs caMOJIiKyBaHHSIM.

3. TlosicHiITH MEIWYHUM TMpalliBHUKaM, 110 y Bac
XpOHIUYHa XBOpoOa HUPOK i € PU3UK PO3BUTKY TilTOHA-
Tpiemii.

3aBxau Imam’siTaiiTe, 110 Ballle 30POB’ Sl — y BalllUX Py-
Kax. JlorpumyiiTech IMX peKOMeHOALIi} i peryasspHO KOH-
CYJIBTYUTECh 3 MEAMYHUMM (haxiBLISIMU JUIs1 3a0€3MedeHHST
HaiiKpanioro KOHTPOJIIO BAIlIOTO CTaHYy.

3 noBarovo,
Ball MeAUYHUA KOHCYNbTaHT npodp. M. IeaHos W
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Announcements

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

World ’
Kidney 4
Day

¢
% o~
Op \
kps AUNiaN ASSOC\"“‘ G\‘_‘«‘—:
"ATRIC NEPHROM

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

quﬁﬁ 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 BUABJ/IEHHA Ta NOAANbLIOIrO MOHITOPUHTIY

09:00-09:30. CyyacHi KniHiuHi Ta am6GynaTopHi iHCTPYMEHTN ANA CKPUHIHIY 3aXBOploBaHb HUPOK Yy Aiten. Hacra-
HoBu IPNA 3 nikyBaHHsA IgAN. €nizaseTta Jlarogny

09:30-10:00. Tpom6OTUYHI YyCKNagHEHHA NPy HepPOTUUHOMY CMHAPOMI, BUKINKN cborofeHHA. OneHa KapneHko,
Irop ManieHko, AHapin Manuk

10:00-10:30. MeToponoriuHi acneKkTy Ta ANCKYCiliHi NnuTaHHA ¢isnyHoi peabiniTauii B KOHTEKCTi XpOHiUHOT XBOpO-
61 HUpoK. Bonognmup bespyk

10:30-11:00. 3axBOpIOBaHHA HUPOK Ta KNLWKOBUIA MiKpo6om. IpuHa Kpaciok

11:00-11:30. Ty6ynoiHTepcTulianbHnii HeppuUT: Ha WO OPIEHTYBATUCD Y AiarHOCTULi Ta NiKyBaHHi? Jliogmuna Ba-
KyneHKo

11:30-12:00. TpaHcNAaHTaLiA HUPKN B ANTUHW: AKNIA KNntoy Ao ycnixy? mutpo Lesuyk

12:00-15:30. bnok 2. MepcoHanisawia nikyBaHHsA

12:00-12:30. Putykcuma6 y npaktuui Hepponora. IprHa 3aBanbHa

12:30-13:00. MoTpiiHa Tepania 3 iPAAC, iH3KTI2 y giteii i gopocnux: Konm ue moxnmeo? imutpo IsaHoB

13:00-13:30. HepponpoTtekTopHe nikyBaHHsA y xBopux Ha XXH. IpvHa Oynap

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

14:00-14:30. EBponeiicbKi BUMOru 5o onTumanbHOI NpaKTUKN remogianisy. Oco6nnBocTi npoBeAeHHA Npoueay-
py anA ykpaiHcbKux 6ixxeHuiB (Bepnin). Oner HexypuH

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

15.00-15.30. Crpareria BefieHHAl XBOPOro 3 NOJiKicTO30M HUPOK. AHHa lNeTpoBa

15:30-16:00. Tectu CME. O6roBopeHHs, nifgcymkosi komeHtapi M
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«AKcimeo»
3ae82icou
nonepeay!

HA BA3I KNIHIKN «AKCIME[» BIOKPUTO CYYACHUN

LEHTP
NMPOBJIEM CHY

EOEKTUBHA LIATHOCTUKA TA NNIKYBAHHA:

e NOPYLLIEHb ANXaHHA YBi CHi (HiYHe anHoe);
* YCIX BUAIB 6E3COHHSA;
e CUHOPOMY HECMOKIMHUX HIr.

POBO/UMO HAVICYACHILLY
[10/1ICOMHOT PADI0

< , W})wl | 24
; . W 0

AKSIMED.UA - 044 390 00 55




LIEHTP JIIKYBAHHA
CROJNIO3Y

\ A K ) (044) 390 0055
%%Q AKSIMED.UA

Jliuensia MO3 Ykpaitu cepis Al N2599054 Big 21.11.2011 p.
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