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Guest Articles

VIIK 616.611-002-07-08:614.212:006]-053.2 DOI: https://doi.org/10.22141/2307-1257.13.1.2024.436

bespyk B.B."®, AHApIinYyk T.112, IBaHoB A.A.°®, QomiHa C.[1.4®, LLikpobaHeLpb I.A.°
"BYKOBUMHCBKINM ASPXKQABHU MEANYHM YHIBEPCUTET, M. YepHiBLji, YkpaiHa

2KHIT «Micbka ANTSIHQ KAIHIYHQ AIKQPHST», M. YepHiBLi, YkpaiHa

SHavuioHaAbHM MeandHU yHiBepcuTeT imeHi O.O. boromonsus, m. Kui, YkpaiHa

4AY «HauioHaAbHWU HQYKOBMV LIEHTP Xipyprii TQ ToaHCrAQHToo T imeHi O.O. LLlaaimosa» HAMH YkpaiHu, m. Kuis,
YkpaiHa

SHALIOHAABHQ QKQAEMISI MEAVNYHMX HAYK YKkpQiHW, M. Kuis, YkpaiHa

CTraHAQPTU3ALIS HOAOHHS MeANYHOT AOMOMOIU AITSM:
AOKQOABHUM KAIHIYHUM NPOTOKOA MeAUYHOT AONOMOTU
AiTSM 3 TAOMepyAOHedpUTamMu

HQ PiBHI FOCNITAABHOIO OKpPYry
For citation: PoCki. 2024,13(1):2-17. doi: 10.22141/2307-1257.13.1.2024.436

Pestome. nomepyroHepput (TH) — oaHE 3 HAMGIAbLL HACTVX 3QXBOPKOBAHB HUPOK Y AITEU, LLIO MPM3BOAUT
AO PO3BUTKY XPOHIYHOT XBOPOBM HUPOK, XPOHIHHOI HUPKOBOI HEAOCTATHOCTI TQ PAHHBOI iIHBAAAM3AL. 3riAHO
3i cramcTnyHmm AaHmmm (2022 p.) B YkpQiHi 3 noLumpeHicTio TH € ApYriim ricAst iIHpEKLIT cevoBuBiAHNX
LUASIXIB CEPEA HQBYTMX 3QXBOPOBAHbL HUPOK Y AUTSIHOMY BiLli. CCTEMQ CTAHAQPTU3ALI MEAMHYHOT AOMOMOr
OPIEHTOBAHA HA PO3POOGKY TA BIIPOBAAXKEHHS] MEAMKO-TEXHOAOTYHNX AOKYMEHTIB, SIKI AOMOMQrakoTh AIKQPHO
epEeKTVBHO AiSITV B KOHKDETHUX KAIHIYHUX CUTYQLSIX, YHUKQIOYU HEEDEKTUBHIX AiVi TA BTDYYQHb. Y CTQTTI BU-
CBITAEHO MAXOAM LLIOAO MOANIMLLIEHHST SIKOCTI HOAQHHST MEAMYHOT AOMOMO AUTSIHOMY HOCEAEHHIO HO perio-
HQABHOMY PIBHI — AOKQABHWK KAIHIYHMV IOOTOKOA MEAMYHOT AOMOMOM AITSIM 3 AOMEPYAOHEDPUTAMM (Y3ro-
AXKEHHSI KAIHIYHOro MQPLLPYTY NALIEHTA TQ CTAHAQPRTU3QALLST AIQTHOCTUYHUX, AIKYBAABHUX | MOOQIAQKTUYHINX
3QXOAIB Yy 3QKAQAQX OXOPOHU 3A0PO0B ST HQ PIBHI FOCTIITAABHOIO OKPYTY).

KAIOYOBI CAOBA: MeAMYHA AOMTOMOrQ; MOMEPYAOHEDPUT, AiTn

BCTYI'I nocratHocTi (XHH) Ta paHHboi iHBastinu3atiii. 3rigHo 3i cTa-

nomepynonedput (TH) — ogHe 3 HalOLIbII YacTHX 3a-  TUCTMYHUMU AaHumu (2022 p.), B YKpaiHi 3a MOLIMPEHICTIO
XBOPIOBaHb HUPOK Y JiTeii, 1110 MPU3BOIUTH 10 po3BUTKY  ['H € gpyrum micist iHdekiiii ceuoBUBITHMX HUISIXiB cepes Ha-
XpPOHiYHOI XxBOpoOM HUPOK (XXH), XpoHiUHOT HUPKOBOI He-  OyTMX 3aXBOPIOBaHb HUPOK y AUTSYOMY Billi (Tad. A, B) [8].

Tabnuysi A. 3axBoproBaHicTb i cMepPTHICTb giTev Bikom o 1 poky, 2022 p.

o . 3apeecTpoBaHO XBOPOG, I3 3aranbHOI KiNbKOCTI
HaiimeHyBaHHs anc'B, YCTaHOBJIEHNX BrEpPLLE B XKUTTI Momepno nomepnux (rp. 3) —
OKpPEMUX XBOPOG.
®p Yesoro XJIOMYUKIiB Yeuoro XJIOMYUKIB cTauioHapom

XBOpO6U cevocTaTeBoOiI
cuctemu NOO-N99
YkpaiHa 2928 1747 4 3 0
YepHiBeLbka ob6nacTb 81 42 0 0 0

© 2024.The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows othersto  freely distribute the published
article, with the obligatory reference to the authors of original works and original publication in this journal.
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3anpoueHi ctarti / Guest Arficles

Tabnuuysi B. KoHTUHreHTH giten-iHBanigis Bikom fo 16 pokiB, siKi NMPOXuUBarOTb B parioHi 06C1yroByBaHHs1
JliKyBasibHO-NpoghinaKkTM4HOro 3aknapny, 6yaANHKY AUTUHN abo iHTepHaTHOMY 3aknapgi, 2022 p.

HaliMeHyBaHHs Knacis, KinbkicTb giTen 3 iHBanigHicTIO Ha KiHeLb POKy ;li::;nj}{i q:i‘c::::o nl;:i
OKpemmux XBopo6. Y Tomy uncni Bikom AH ’ .
Ao 3 pokis 3-6 7-14 15-17 cTanu iHBanigamu
XBopo6u cevocTaTeBoi CUC-
Temun NOO-N99
YkpaiHa 2705 57 369 1581 698 292
YepHiBeLbka ob6nactb 86 3 10 48 25 13

V crarTi npeacraBieHo po3pobieHMi Ta BIpOBamIXe-
HUM JTOKaJTbHUI KJIIHIYHUUA TTPOTOKOJ MEIUYHOI JOTIOMO-
TM IITSIM 3 TJIOMepyJioHe(dpUTaMu Ha PiBHi TOCTITaJILHOTO
okpyry (YepHiBelbka 00J1aCTh), SIKUii 1a€ MOXJIUBICTb I10-
JUHITIIUTY SIKICTh HAJaHHS MEIMYHOI JOTIOMOTH JAUTSIYOMY
HaCeJICHHIO Ha perioHaJibHOMY PiBHi; Y3roJAWUTH KJIiHIYHUI
MapIpyT TMalliEHTa Ta CTAHAAPTU3YBATH iIarHOCTUYHI, JIi-
KyBaJIbHi Ta MpoMUIaKTUIHI 3aX0O1 Yy 3aKJIaJaX OXOPOHU
30POB’sI Ha PiBHi TOCITITAIBHOTO OKPYTY.

MNepeAik CKOpOYEeHb,
LLO BUKOPUCTOBYIOTbCS B npOTOKOI\i
MKX-10 — MixHapoaHa cTaTUCTMYHA Kiaacuikallist
XBOPOO Ta CIIOpiTHEHUX TTPOOJIeM OXOPOHU 310poB’st 10-To
nepersiay
KDIGO — Kidney Disease Improving Global Outcomes
I'’XH — rocrtpa xBopoba HUPOK
IUTITH — mBuakorporpecyounii rmoMepyaoHeGpuT
I'TH — roctpwuii rmomepyinoHedput
T'TIH — rocTpe mMomKomKeHHS HUPOK
XXH — xpoHiuHa XBopoOa HUPOK
IIK® — mBuaKicTh KJIyOOUKOBOI (hibTpalii
HC — nedporuunuii cuHapom
AT’ — apTepianbHa rinepreHsis
MKP — miHepaloKiCTKOBI po3iaau
JIIIM]I — noxanbHUIA MPOTOKOJ MEAUYHOI JOMTOMOTH!
3I1CM — 3arajibHa MpakTUKa — ciMeiiHa MeInIIMHA
AIlI® — aHTiOTEeH3UHNEPETBOPIOBAIbHUI (PEPMEHT
BPA-2 — GiokaTropu pelienTopiB 10 aHTIOTeH3UHY-2
I'KC — m1toKoKOpPTUKOCTEpOinu
JIOP — oropuHonapuHroor
EKI' — enmexrpokapmiorpadist
MJI/KT — MUJIJIITP Ha KiJIoTpaM
MT/KT — MiJIirpaM Ha KiJorpam

A. NACIMOPTHA YACTUHA
A.1. AiarHos (7):
Tocmpa xeopoba nupok
1. IIIBunKonporpecyioumii riioMepysaonedpur
1.1. IepBunnmii (NO1)
1.2. Bropunnmuii, o6ymosiennii (N08.0):
a) indekuiitHumu xsopodamu (N08.0)
0) CUCTEMHUMM XBOPOOAMM CITOJTyYHOI TKAHWHU, CHUC-
TemHuMu BacKymitamu (N08.5)
B) 3710sIKicHUMM HOBOyTBOpeHHsIMHU (INOS.1)
T) TiMepuYyTAUBICTIO 10 MeauKaMeHTiB (N 14)
n) iHmmMu npuarHamu (N15)

2. TocTpuii riomepyaonedpur (N00)

3. I'ocTpnii TyOynoinTepcTuniaabumii Hedpur (N10):

a) HeiHdeKLiiHu i

0) iHDeKLiHUIA, y TOMY YUCJIi TOCTPUil MieTOHeDpUT

4. I'eMoJIiTHKO-ypeMiYHHii CHHIPOM 3 YTOYHEHHSIM —
TUIIOBUIA, ATUNMOBUIA, iHIUiA BapianT (D59.3)

5. I'ocTpe NomKoxKeHHs: HUPOK (N17)

Xponiuna xeopoba nupox

1. Xponiunwuii raomepyonedput (NO3)

2. T'nomepynonatia (Hedponartis MiHIMaJbHUX 3MiH,
®CI'C, inmi nomonuronatii, MeMOpano3Ha Hegponaris,
IgA-nedponaris)

2.1. Hedpormunuii cuaapom (N04)

3. Xpowniunuii riaomepynonedpur sropunauii (N08),
00YMOBJICHUIA:

a) CUCTeMHUMM XxBopobamu criorydHoi TkaHuHu (N08.5)

6) BoBuakoBUM Hedputom (TM32.1)

B) CHUCTEMHMMM BAaCKyJIiTaMu: BY3JUKOBMI TOJliapTe-
piit (M30.8), 1oBeHiTbHMI TTOTiapTepiiT (M30.2), iHII1i He-
KpoTu3yiodi Backyiormarii (M31), reMopariaHuii BacCKyJIiT
(xBopobOa Illennecitna — Ienoxa) (D69.0)

I) XBOpoOaMM KpOBi Ta IMYHHUMMM MOPYLICHHSIMU
(N08.2), MHOXMHHOIO MiesoMoto (C90), iHmmuMu

Hexaacugixosani aminu

1. Tpoteinypis 6e3cumnTomHa (izonboBaHa) (R80),
optoctatnuHa (N39.2)

2. Hedpornuuuii cunapom (N04)

A.1.2. IIndp 3rigno 3 MKX-10: D69.0; N00—39.2;
M30.2—32.1; R80

A.1.3. TloreHniiini KopuctyBaui: jikapi — nuTsui He-
¢posoru, AUTAYI ypoJioru, JiKapi-memiaTpu, Jiikapi 3a-
raJIbHOI NMPaKTUKU — CiMEMHOI MeIUIIHU.

A.1.4. MeTa npoToKoJy: YIOCKOHaJICHHS Ta TOJiN-
IIEHHS SIKOCTi HalaHHSI MEAUYHOI JOTMOMOTU IUTSIYOMY
HaceJIeHHI0 YepHiBelbKOoi 00J1acTi; BHECEHHS 3MiH Ta J10-
MOBHEHb [0 JIOKAJbHUX MPOTOKOJIIB HagaHHS MeIUIHOT
nortoMmoru (JITIM/) nitsim 3 HepOJIOTiUHO MATOJIOTIED;
Y3rOIKEHHS Ta CTAHIAPTU3YBAHHS TiaTHOCTUKU, JTIKyBaH-
H$I Ta IPODiIAKTUKY TJIOMEPYIOHEDPUTIB.

A.1.5. JlaTa cknaganns: xxosreHb 2023 p.

A.1.6. JlaTa neperasimy npoToKoy: BepeceHb 2026 p.

A.1.7. Po3poOnuku:

be3pyk B.B. — n.men.H., nmpodecop, mpodecop 3a-
KJIaay BUILOI OCBiTH, Kadeapu memiaTpii, HEOHATOJIOTII Ta
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MepuHaTaIbHOI MeIULIMHU BYKOBUHCBKOTO AEep:KaBHOTO
MEIUYHOTO YHiBEPCUTETY.

Anppiitayk T.I1. — excnepr Jdenapramenty O3 3a da-
XOM «IIUTsiYa HedpoJIoTisi», 3aBigyBauka HeMpPOIOTIYHUM
BimminenusM KHIT «Micbka mutsada KiaiHiYHA JIiKapHS»
M. YepHiBlii.

Penensentn:

IBanoB JI./I. — n.men.H., mpodecop, 3aBimyBay Kade-
Ipu HePOJIOTii Ta eKCTpaKOPpHOopaTbHUX TexHOoIoTii Ha-

A.1.8. Tepminosoris [1, 2, 7]. Etioaoris

LIiOHAJIBHOTO Meau4Horo yHiBepcurety iMeHi O.0. Boro-
MOJIbLIS.

®omina C.II. — n.Mea.H., CTapIIMii HAYKOBUI CITiB-
poOiTHUK, Bimmin autsyoi Hedposorii 1Y «HauioHanb-
HUIT HAYKOBUI LICHTP Xipyprii Ta TpaHCIUIAHTOJIOTIi iMeHi
0.0. lanimoBa HAMH Ykpainu».

IIkpodanens I.JI. — nx.mex.H., mpodecop, HaYaTBHIK
JIIKyBaJIbHO-OpraHi3aliifHoro yrpasiaiHHsg HamioHambHoL
aKajgeMil MeIMYHMX HayK YKpaiHMU.

Ta6nuys 1. Mapkepu natonoriynnx 3miH ce4oBoi cuctemmu (KDIGO 2022, agantoBaHo)

Ne Mapkep MpumiTkn
1 | Ans6vMinVOis CniBBigHoLWweHHS anbbymiH/kpeaTuHiH cevi (CAK) > 30 mr/r; > 3 mr/mMmonb abo
yMIHYP anb6ymiHypis > 30 Mr/goby
HasBHicTb CTiiknX (NigTBEpAXEHHA 2—3 pa3u 3 iHTepBanoM 2—3 [Hi) 3MiH ocagy
2 | BmiHu ocapy ceui cedi: epuTpoOLMTYpIS/epuTpoLMTapHi UMNIHAPY, NENKOLUMTYpPIS/NerKoLmUTapHi

UUNiHAPWY, 3EPHUCTI LUMNIHAPWY, KITITUHW TYOYNApHOro enitenito

Jla6opatopHi nposisn Ty6ynsp-

3MiHN KOHLEeHTpaLii enekTponiTis cupoBaTkn Ta/abo cedi, MOPYLUEHHS1 KUCITOTHO-

3 | HUX gncdpyHKLUI abo cMHOPO- | NY>XXHOI piBHOBaru, cMHAPOM MaHKOHi, HUPKOBUI TyOYyNApHUA aumMaos, CUHOPOMMU
MiB Baptepa, lNtenbsmana, HetpporeHHUN HeLykpoBUMI giabeT, iHLwi
4 | MNaToricTonoriyHi 3miHu MoLKomXeHHs KIy60o4KIiB, KaHamnbLiB, IHTEPCTULIO
5 CTpyKTypHi 3MiHK, BCcTaHoBNe- | KameHi, rigpoHedpos, KicTh, 36inbLueHi ab0 3MeHLLEHi pO3Mipy HUPOK, acume-
Hi nig vac Bidyanisauii HUPoK Tpist pO3MipiB HUPOK
TiNKe 3HWXKEHHSI . , . .
6 c IHLWi MapKepw ypaxKeHb CeHOBOI CUCTEMMU BIACYTHI

pLLUK® < 60 mn/xs/1,73 m?

Tocmpa xeopoba nupox (I’ XH) — HasiBHICTb OTHOTO YK
IEKIJIbKOX MapKepiB MaTOJIOTIYHUX 3MiH CEYOBOI CUCTEMU
(muB. Tab6n. 1, mynktu 1—4) TpuBanictio < 12 THXHIB Ta 3
pizHuM piBHeM LIIK® (Tat. 2).

Ta6mmuys 2. Knacugpikayiss F’XH

PiBeHb LUK®D
(CKD-EPI, mn/xB/1,73 m?)

| > 60
I 16-59
1l <15

Crapisa

ITBunkonporpecyounii riaomepyaonedpur (IIITITH) —
MOIIKOIKEHHST HUPOK, UIS SIKOTO XapaKTepHe YTBOPEHHSI
HariBMics1iB y > 50 % ki1y6oukiB. [liarHo3 BCTAHOBITIOIOTh

KJIiHIYHO HA OCHOBI ITOABOEHHS KOHIICHTPAIlil KpeaTuHIHYy
BiIl BUXiTHOTO PiBHS 3a Tepion Bim 2 mo 12 TMKHIB 3a Bil-
CYTHOCTI iHIIIOTO TTOSICHEHHS a00 3a JTaHUMU MOPQOJIOTiv-
HOTO IOCJiIXKEeHHs 0ioNTaTy HUPKU.

T'ocTpuii rnomepyaonedgpur (I'TH) — rocrpumii moct-
iHdeKUiiiHui rToMepyIoHeDPUT, AiarH03 sIKOro BCTAHOB-
JIIOETHCSI Ha TICTaBi JaHWX aHAMHE3y Ta HasiBHOCTI Map-
KepiB MOIIKOKEHHSI CEYOBOI CUCTEMU, XapaKTePHUX JIJIs
HBOTO, TPUBAJIICTIO MEHIIIE HiXK 12 TVKHIB.

VY nutadiil npakTyili He Tiibky po3pizHsoTh [TH 3a-
JIEXKHO BiJl KJIIHIYHOTO BapiaHTa, ajie il BUALISIOTh aKTHUB-
HICTh Ta 3a3Ha4YalOTh (GYHKIit0 HUPOK (Ta01. 4).

T'ocTpe nomkomkenns aupok (I'TIH) — HasBHICTS on-
HOTO 3 HaBeIEHMX MPOSIBIiB:

— TMIABUIIEHHS KpeaTWHiHy KpoBi > 26,5 MKMOJb/1
BIPONOBXK 48 roauH, abo

Ta6bnuys 4. Knacudpikauis 'H y gitev

Hedputnynunin cungpom (NOO)

KniHiyHui BapiaHT

I3onboBaHa npoTeiHypia 3 BigoMMM MopdosnoriyHMM giarHo3om (NO6) abo HeyTo4HeHa

I3onboBaHa eputpountypis (R31)

Mepioq po3ropHyTUX NposiBiB

AKTUBHIiCTb Mepiog 060pOTHOr0 PO3BUTKY

Mepioa pemicii (MOBHOI, 4acTKOBOI)

36epexeHa

DYHKLi HUPOK

MopyLueHa (YTO4HEHHs!: ToTaslbHa, napuianbHa)
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— MiIBUILEHHS KpeaTUHiHy KpoBi > 1,5 pa3a Bin moyat-
KOBOTO BiTOMOTO PiBHsI, SIKMil OYB BU3HAUEHUI MPOTITOM
nonepeaHix 7 nHiB, abo

— niype3 < 0,5 MJI/KT/ToI IPOTSATOM 6 TOJIWH.

Hiarao3 I'TTH BcTaHOBIIOIOTH Y pa3i 00’e€M-3aIesKHOT
BTpaTy (byHKIIii HUPOK, SIKa BiTHOBJIIOETHCS 3a JIOCSITHEH -
Hs1 eyBoJsieMil mpotsirom 3—5 1i6 Ta/abo 3a BiACYTHOCTI
KJIiHI9HOI 200 MopdoaoriyHoi Bepudikamii ocHoBu ['XH.
Cragitiaicts ['TIH 3anexuTs Bin Biky (Tad:. 5).

Cragii I'TTH crisBinHocaThesa 3 kpurepismu RIFLE: 1
cranist — Risk (pusuk), 11 cramist — Injury (momkomkeH-
us), IIT cragis — Failure (nemocratnicts). Hactymri
cranii: Limitation (oOMexeHHs) — BiACYTHIiCTH (DYHKIIT
HMpPOK TipoTsirom 4 TrxHiB, End stage (kiHiesa cramist) —
BiICYTHIiCTb (DyHKILi1 HUPOK > 3 MicsILIiB.

Xponiuna xeéopoba nupox (XXH) — HasgiBHiCTH MapKe-
piB TaTOJIOTIYHUX 3MiH CEYOBOI CUCTEMM TPUBAJICTIO TO-
Han 12 TWKHIB He3aleXkHO Bifl iX NpuuuHU (IuB. Taod. 1).
OcHOBHMM TTOKa3HUKOM cTamii XXH € piBeHb IIBUIKOCTI
Ki1yo6oukoBoi ¢inerpauii (LILIK®), sixa TouHO Ta mpocTo

(OmHUM YHMCJIOBUMM 3HAYEHHSIM) XapakKTepu3ye (YyHKILiO-
HaJIbHUIA cTaH HUPOK (TabJ1. 7).

IIpumiTka 10 T204. 7. OCHOBHUMM TECTAMU /ISl BU-
3HaueHHs (PYHKIIiT HUPOK €: KOHIIEHTpallisl KpeaTUHiHY B
IUTa3Mi, po3paxXyHKOBa IIBUIKICTH KIIyOOUKOBOI (hiJIBTpalii
(pLIK®D):

Pospaxynkosa ¢opmyiaa CKD-EPI

(Chronic Kidney Disease Epidemiology Collaboration,
2009):

PLUK® = 141 x min (kpeatuHiH kposi, mr/an/0,9) —
— 0,411 x max (kpeaTuHiH kposi, mr/g/0,9) —
— 1,209 x 0,993 Biky % (1,159 ans aghpoamepunKaHuis) —
ANs1 HOJI0BIKIB;
PLUK® = 141 x min (kpeaTuHin kKposi, Mr/sn/0,7) —
— 0,329 x max (kpeaTuHiH kposi, mr/gn/0,7) —
— 1,209 x 0,993 Biky % (1,159 gns aghpoamepunKaHyis) —
7151 XKIHOK.

Binmosimnicts cramiiit XXH komysansio 3a MKX-10 mo-
nanoy taon. 9 (http://www.icdlOdata.com/ICDIOCM/Codcs).

Ta6nmys 5. Cragii I'MH (giTn: Bik go 18 pokiB)

Cragisa KpeaTuHiH KpoBi Aiypes
| 36inbweHHs B 1,5-1,9 pasa Big nonepenHbLoro, abo 36inbLUeHHS < 0,5 mn/kr/rog npotsarom Big 8
> 26,5 MKMOonb/n, a6o 3MeHLUeHHs1 pLLUK® Ha 25 % 0o 16 roguH
I 36inbLueHHs B 2—2,9 pasa Bif nonepefHboro, abo 3ameHLLeHHs pLLUK® | < 0,5 mn/kr/rog npoTarom Big,
Ha 50 % 16 0o 24 roguH
36inbLleHHs B 3 pasu Big nonepeaHboro, abo 36iMbLUeHHS
1] > 353,6 MKMOnb/N, abo iHiliauis 3amicHOi HMUpKOBOI Teparnii, abo :00,3HMaﬂ6/gFgF:ﬂ ;‘pfqﬂzr ?g" iH24
pLUK® < 35 mn/xe/1,73 M2, a60 3MeHLLeHHs pLUK® Ha 75 % A ypist = A
Ta6bnuys 6. Ctagii I'MH (HoBoHapoaxeHri: 0—-4 TUXHiI)
Cragpis KpeaTuHiH kpoBi Liype3
0 Be3s 3MiH a60 36inblUeHHs < 26,5 MKMOb/N >1,5 mn/kr/rog,
36inbLUeHHs Ha 26,5 MKMonb/n a6o 36inblueHHs Ha 150—-200 %
| Bifl NONEPEHBOrO < 1,5 mn/kr/rog npoTsarom 24 roguH
Il 36inbLueHHs Ha 200-300 % Big nonepegHLOro < 1,0 mn/kr/rog npoTsirom 24 roguH
m 36inbweHHsA Ha 300 % Big NonepegHbLOro, abo 36iNbLUEHHS < 0,7 mn/kr/rog, npoTarom 24 roguH
> 221 MKMonb/n, abo iHiuialis 3amicHoi HUPKOBOI Tepanii a6o aHypisa 12 rognH
Tabnuys 7
Crapis Xapaktepuctuka LUK® (mn/xs/1,73 m?)
XXH-I YpaxeHHs HUPOK 3 HopmasibHO abo 36inbLueHoro LUK® 90
XXH-II YpaxKeHHs1 HUPOK 3 HE3HAYHUM 3HMXKEHHAM LLK®* 60-89
XXH-Illa LLIK® He3Ha4HO a60 MOMIPHO 3HMXEHA 45-59
XXH-1116 LLIK® nomipHO ab0 BUPaXXeHO 3HMXKEHA 30-44
XXH-IV BupaxeHo 3HmxeHa LLUIKD 15-29
XXH-V HupkoBa HefOCTaTHICTb <15

Mpumitka. * — LIK® 3HuXeHa nopiBHSIHO 3 NOKa3HUKOM Y MOJIOAUX Jopocnux (y Hopmi y cepeHbOMY CTaHOBUTb
125 mn/x8/1,73 M?).
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Ta6nunys 9. BignoBigHicTe cTagivi XXH kogyBaHHIO
3a MKX-10

Crapii XXH Kop*

N18.1
N18.2
N18.3
N18.4
N18.5
N18.9

TMpumitka. ns nosHavyeHHs npnymnHn XXH Bukopucto-
BYIOTb KOAM BifMoBigHUX 3aXBOPIOBaHb.

gl |IN|—=

HeyTto4yHeHa

XXH Bu3Hava€eThCs SIK aHOMaJIii CTPYKTYpH a00 DyHK-
il HUPOK, SIKi HasgBHI ITOHAA 3 MicsIli i MalOTh HACiIKKI
st 3m0poB’st. XXH kinacugikyeTbest Ha OCHOBI MPUYU-
Hu, Kareropii [HIK® (G1-G5) i kareropii anboyminypii
(A1—A3) (Kidney Disease: Improving Global Outcomes
(KDIGO) Lupus Nephritis Work Group. KDIGO 2024
Clinical Practice Guideline for the Management of Lupus
Nephritis. Kidney Int. 2024. 105(1S). S1—-S69).

PiBeHb anbOyMiHypii BU3HAYAIOTH 3 ypaxyBaHHSIM [0-
00BOi eKcKpellil aibOyMiHy ab0 MOro CriBBiZHOILIEHHS 3
KpeaTuHiHOM ceui (Tab. 10).

HedpoTnunmii CHHAPOM — CUMITOMOKOMITJIEKC, JJTsI
SIKOTO XapaKTepHi HassBHICTb MpoTeinypii > 3,5 r Ha 100y,
MOENHAHOT 3 TimoaabOyMiHEMi€lO, TilmepXxoJiecTepuHeMi-
€10 (BU3HAYEHHS JIJIs Mali€eHTiB > 18 pokiB). Y nutsiuomy
Billi e mpoteinypist > 40 mr/m?/rox (Y MOJIOAIII BiKOBiit
rpymi > 1 t/m?), abo criBBiTHOIIEHHS TPOTEiH/KpeaTUHIH
ceyi > 2,0 mr/mr (0,2 r/MMOJB), 200 anbOYMiH/KpeaTUHIH
ceui > 220 mr/mMmonb (2220 Mr/r), moeaHaHi 3 aabOyMi-

HeMieto (< 25 r/n) i HabpsiKaMu, MOXXJIMBA TillepXO0JIecTe-
pUHEMisl.

ApTepiaabHy rineptensiio (Al') 1iarHOCTYIOTb ITPU ITifI-
BMIIICHHI apTepiasibHOTO TUCKY (AT) 3rigHO 3 KaTeropisiMmu
(tabmn. 11).

Kareropii Ta cranii Al y aiteii Ta mijutiTKiB BU3HAYalOTh
3 ypaxyBaHHSIM BiKY, CTaTi XBOporo Ta Koe(illieHTa Baru
(tabn. 11) (http:// pediatrics.aappublications.org/content/
pedialrics/early/2017/08/21/peds.2017-1904.full.pdf).

AneMilo BmsHavaroTh 3a Kputepismu KDIGO (2022)
3a 3MEHIIEHHSI piBHA remomniobiny (Hb, r/mx): vonosi-
ku — Hb < 130, xiHku (He BariTHi) Ta oitk > 12 pokKiB —
Hb < 120, mitu Bin 5 mo 11 pokis — Hb < 115, mitu Bix 6 10
59 micsuiB — Hb < 110, BaritHi xiHnku — Hb < 110 (1-i1 Ta
3-i1 pumecTtp) ado Hb < 105 (2-i1 TpumecTp).

Kracudikariiss XpoHiYHOro riomepyiaoHedpury y mi-
Teil, TaK caMo SIK i TOCTPOTO, BKIIIOYAE JOJATKOBI KITiHiU-
Hi XapaKTepUCTUKKU — YTOUHEHHS KJIiIHIYHOTO BapiaHTa Ta
AKTUBHOCTI 3aXBOpIOBaHHS (Tad. 12).

[IporpecyBanus XXH Bu3Haua0Th 32 pO3paxyHKOBOIO
HIK® (plIK®D) — nipu ii 3HMKeHHi Ha 25 % abo Oinblie
MOPiBHSIHO 3 TIONEePeaHiM (BUXiZHMM) 3HaueHHsIM. [1IBum-
KU TeMN IPOrpecyBaHHS MiarHOCTYIOTb IIPU CTiliKOMY
(HeobopotHOMY) 3HMKeHHI pIIIK® Ha > 5 mn/xB/1,73 M2/
pik. Pusuk mporpecyBaHHs 3ajexuTh Bin ctanmii XXH Ta
piBHS aJIbOYMiHYpii i BU3HAYA€ YaCTOTy OOCTeXEeHHs (MO-
HITOPUHTY) MalieHTa Ha pik (Tadu. 13).

KoHTtponb GioximMiyHux BigxwieHb nmpu MKP mposo-
NATh peryisipHo, nounHatouu 3 XXH Illa craxii (y miteit —
3 XXH II cranii) (Tabma. 14).

JlonmaTkoBi o6cTexkeHHs 1ist miarHocTuku MKP 3amesx-
Ho Bin cranii XXH HaBeneno B Tabu. 15.

IIpumiTka mo tada. 15. Y mireit (0—17 p.) mo 3aBep-
LIeHHS (popMyBaHHSI OIIOPHO-PYXOBOTO arlapary AOLIILHO

Ta6bnuys 10. Xapaktepuctuka anb6yminypii

PiBeHb CnisBigHOLWeHHs anb6yMmiH/KpeaTuHIH cedi | NEA (no6oBa ekckpeLis ou
anbGyMmiHypii Mr/mMMonb Mr/r anb6yMmiHy), Mr/ao6y Hinia
HopmaneHa a6o He-
Al <30 <3 <30 3Ha4yHoO nigBuULLEHa
A2 30-300 3-30 30-300 MomipHo migBuLeHa
> 300 abo HasiBHICTb He- .
A3 > 300 >3 hPOTUYHOTO CHHAPOMY 3HayHe NigBULLIEHHS

Mpumitka. 3Ha4He NiABULLEHHS BKJIFOYa€E HeqhpOTUYHUI piBeHb (MoHasa 2200 mr/po6y).

Tabnuys 11. Knacudpikauis aptepianbHoi rinepteH3sii y gitev Ta nignitkis

PiBeHb AT

Kareropis - -
Aitn (1-13 pokiB)

MNipnitkm (> 13-18 pokis)

HopmansHuin AT < 90-ro nepueHTUsMo

< 120/80 mm pT.CT.

MigsnweHnn AT NepLEHTUIT

> 90-ro nepueHTUNo (a6o 120/80 Mm pT.CcT.)* OO 95-r0

Big 120/< 80 go 129/< 80 mm pT.CT.

Bucokun AT (AT,

> 95-ro nepueHTUo Ao 95-ro nepueHTuo + 12 Mm

Big 130/80 po 139/89 mm pT.CT.

ctagis 1) pT.cT. (a6o Big 130/80 go 139/89 mm pt.cT.)*
Bucokun AT (AT, > 95-ro nepueHTUo + 12 Mm pT.cT. (260 > 140/90 Mm
cTapisn 2) pT.CT.)* > 140/90 mm pT.CT.

TpumiTKa. * — HUXYUA 3 OTPUMAHMX.
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Bu3Havatu Kagbuutpion [1,25(0H),D,] — axkrusny dop-
My BiTaminy D,, ockinbku npu sHmxeHHi pIHK® menie
Hix 60 BinOyBa€eThCsI 3HVKEHHST aKTUBALi HUPKAMM TTPO-
NyK1ii BiTaMiHy D — piBeHb 3arajibHOro BiTaMiHy D Moxe
OyTH BEJIMKUM, MPOTE WOro MeTaboiTy — KaJbLIUTPIONy
[1,25(OH),D,] e Bucrauae. Takox 10peYHO NPOBOAUTHU Y
Mali€HTiB AUTIYOTO BiKY i MOHITOPUHT PiBHSI MAPATTOPMO-
Hy (mapartupeoinnuii ropmon, ITTT).

lpuknaan pOPMYAFOBAHHS AiQrHO3y

T'ocTpuii riomepyaonedpur (10 18 poki)

— I'XH: roctpuit rnomepyioHedput, HePUTUUHUI
CUHPOM, TIepioJi 000POTHOTO PO3BUTKY 3i 30epekeHO0
(yHK1Ii€EIO HUPOK.

Xponiunwmii riiomepyionedpur (10 18 pokis)

— XXH I cr.: XxpoHiuHuii TI0MEpyJIOHEDPUT, i3071Hb0OBA-
Ha ePUTPOLIUTYPIisI, CTamisl JaCTKOBOIL peMicii.

Tabnuys 12. Knacudpikayiss XxpoHi4HOro rimomepynoHegpuTty y gitev

Hedputnynmin cuHpgpom (NO3)

I30nboBaHa npoTeiHypia 3 BigoMmMM MopdonoriyHuM giarHo3om (NOB) a6o HeyTo4HeHa

KniHiyHu® BapiaHT

I3onboBana eputpounTypia (R31)

HedpoTtnyHuin cungpom (N04)

AKTMBHa cTagiqa

11[e}
v
\

AKTUBHICTb TopnigHui nepe6ir
Cragia pemicii (NOBHOI, 4aCTKOBOI)
Ta6bnuys 13. Pusuk nporpecyBaHHsi XXH Ta 4acTtota MOHiTOpUHry
PiBeHb anb6yMiHypii
Cragis XXH yove
Al A2 A3

1

lla

1

TMpumitkn. 3eneHnii Konip: HU3bKNN PU3NK (ko Hemae XXH ab6o iHWnx mapkepiB XBOpO6 HUPOK); XOBTUI: IMO-
MipHO nigBULLIeHNI PU3UK; MOMapaH4YeBUIi: BUCOKUN PU3UK; YEPBOHUI: BYXe BUCOKUN pusnk. Linchpun y Knitux-

Kax (1, 2, 3, 4+): KinbKicTe ornsgis Heghposiorom Ha piK.

Ta6bnuys 14. Yacrota moHitopuHry MKP npn XXH

X JocnigXXeHHs CMPOBaTKOBOIrO PiBHSA
Crapia XXH - -
Kanbuito Ta chocchopy | MapaTropmMoHy JlyxHoi choccpaTasu
Il (giTn) CwutyauiviHo, ane > 1 pa3 Ha 6 micauis
Lo Buxogsaumn 3 6a30BOro piBHsS Ta .

1] 6—12 micauis nporpecysaHHs XXH CwuryauiiHo
v 3-6 micsiLis 6-12 micsuis 12 micauie a6o yacTilue 3a HasB-
vV 1-3 Mmicsiui 3-6 micsuiB HOCTi MiABULLEHOrO NapaTropMoHy

lpumitka. Yactota gocnigeHHs cMpoBaTKOBOIro Kasblito Ta gpocghopy, napaTtropmMoHy, JIyXHoi ghocghpatasu npu
hYHKLiOHYrOYOMY HUPKOBOMY TpaHcrnnaHTari 3anexuts Big LLIK®, cnieeigHeceHoi 3i ctagiero XXH.

Tabnuuysa 15. JiarHoctuka XXH-MKP

Cragia XXH

MeTtop

MeTa

BumiptoBaHHs piHs 25(OH)D (kanbumgiony)

Kopekuis gediumty BitTamiHy D

llla-V[ (cTaH KicTKoBOI

cucTemu) Bioncisa KicTku

Bnnve TNy HMPKOBOI ocTEOANCTPO-
il Ha nopjanbLue fikyBaHHs

NatepanbHa abgomMiHanbHa peHTreHorpadis

BusiBneHHs amiH cyguH

llla-V[ (HasBHiCcTb Backy-

NAPHOI KanbLmdikawii) Exokapgiorpama

BuaBneHHs 3MiH KnanaHiB sk anstep-
HaTvBa KOMM'IOTEPHIN ToMorpadii

XXH V[ i/abo npucyTHi pu-
3UK-haKkTopn 0CTEoNnopo3y

TecTyBaHHA Ha LUiNbHICTb KiICTOK

OuiHka pu3nKy nepesniomis

XXH II-V[, pitn

BumiptoBaHHst goBXxuHM Tina 1 pas Ha 3 Mic.

OuiHKa niHinHOro pocTy
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— XXH II ct.: XxpoHiuyHUiA TJIoMepyaoHedpUT, HeDpo-
TUYHUI cuHIpoM, eputpouuTypis, Al 11, A3, TopniaHuit
nepeoir.

I'nomepynonaris (1o 18 pokiB)

— XXH I ct.: Hedpormaris MiHiMaTbHUX 3MiH (Hehpo-

T'ocTpe nomkomkeHHs HUPOK (10 18 pokiB)

— I'’XH 1II ct.: reMoniTUKO-ypeMiYHUI CMHAPOM, aco-
LifloBaHUI 3 TOCTpol KuIKOBOIW iHpekuiero (STEC-
['YC), I'TTH 111 cr. Bim 23.06.17.

— I'’XH III ct.: rocTpa remosliTiuHa HEIMyHHA aHEMis,

6ioncis 14.01.2017), Al.

I'TIH III cT. Big 23.06.17.

A.2.3. IIpoToKoJ MeAHMIHOT TOTIOMOTH

(po3pobaenuil Ha 0cHOBI A0ANMOBAHUX KAIHIYHUX HACMAHO8
KDIGO 2021 Clinical Practice Guideline for the Management of Glomerular Diseases
(KDIGO 2021. Kniniuni npakmuuni pekomerHoauyii 3 AiKy8aHHs e10MepYAAPHUX X80po0),
KDIGO 2022 Clinical Practice Guideline For Diabetes Mangement In Chronic Kidney Disease
(KDIGO 2022. Kniniuni npakmuuni pekomeroauyii uj000 meHeoscmeHmy uyKkposoeo diabemy npu XpoHiuHiil Xopooi HUPOK))

lMonoXXeHHsA NPOTOKONy

O6rpyHTyBaHHSA

Heoo6xigHi gii

1

2

3

A.2.3.1. AM6ynaTtopHuii eTan

[iTn 3 nigo3poto Ha rnomepynoHed-
pWT NOBWHHI Matn JOCTyn OO cneuia-
ni30BaHOro 06CTEXEHHS Ta NiKyBaHHSA

[oBeneHo, Lo paHHa diarHocTMKa
"H noninwye pesynstaTn NikyBaHHsS
Ta 3MEHLLIYE PU3MK PO3BUTKY yCKnag-
HeHb [1, 2] (piBeHb goka3oBocTi A)

O6CTEXEHHS Ta CNOCTEPEXEHHS
nikapem — OuTa4MM Heponorom,
negiaTpoM 4n nikapem 3aranbHoi
NPakTUK1 — CiIMENHOT MeaULIMHN

O6cTexeHHs nauieHTiB i3 Nigo3poto
Ha H 3giicHIoeTbCA aMbynaTopHo Ta
cTauioHapHoO

HiarHo3 NH, noro Ho3onoris BCTaHOB-
TOETLCA NiKapeM 3rigHo 3 Krnacudika-
LiMHMW KpUTEpIiaMu

3abeaneyeHHs CBOEYacHOI fgiarHoc-
TVKM 'H, TO6TO HasABHICTb B YCTAHOBI,
LLIO 3[iCHIOE HaJAHH:A OOMOMOru
xsopum 3 M'H

JlikyBaHHs B ambynaTopHO-MNOMiKiHiY-
HMX yMOBax He NpoBOAUTLCA

Mpw nigo3pi Ha N'H giTn Hanpasnsa-
I0TbCA NiKapeM, L0 BUSIBUB, OO0 He-
hponora noniknNiHikM NPU HETSHXKKOMY
nepebiry 3axBOpPIOBaHHS YK ogpasy
B HedpponorivHe BigaineHHa MOKI1
(piBeHb gokasoBocTi A)

A.2.3.2. CrayioHapHui eTan

["ocniTanizauia B cnevjianisoBaHui
cTauioHap 3[iINCHI0ETLCS:

— 3a HasIBHOCTI TSXKKOro Ta cepeg-
HbOrO CTyneHs TsxkocTi MH

— O06OB’A3KOBO B fiiTeil paHHbOro,
JOLLKINbHOrO BiKy HE3anexHo Bif,
TSXKKOCTi npoviecy

— Y fiTer 3 06TAXYHMMK hakTopa-
MU | hakTopamm pusmKy

— Y pasi HEMOXJ/IMBOCTI NPOBEAEHHS
afilekBaTHOI MeIMKaMeHTO3HOI Teparnii
ambynatopHo abo nNpu po3BUTKY
yCKNagHeHb

— AN 06CTEXEeHHs Ta NiKyBaHHS, AKi
noTpebyoTb CTaLiOHapPHOro cnocTe-
PEeXEHHSs 3a XBOPUM

XBopi rocnitaniaytoTscs B HeYpono-
riyHe BigaineHHs MOKJ1

OUiHMBLUM TSXKICTb Nepediry, akTo-
py pU3KKy Ta 3a HafBHOCTI NokKasaHb
nikap — auTa4niA Hedoporor, negiaTp,
nikap A3IMNCM pae HanpaBneHHs B
cneuianizoBaHui cTtauioHap

TpuBanicTb cTalioHapHOro NikyBaHHsA

MigTBepmxyeTbea gaHnmum [1, 2]

— lMpwn TAXKKOMY Ta cepedHbOMY
CTyneHsx TAXKocTi MH nikyeTbca oo
16-30 gHiB

— Mpwn HC, amiwanin dopmi M: go
10-14 TnXHIB

A.2.3.3. iarHocTuka [3-6, 9, 10]

HedpoTtnynuin cuHgpom (HC)

HasBHicTb npoTeiHypii HedppoTUHHOro piBHA Ta rinoanb6ymiHemii (< 30 r/n)
a60 HabpsKiB (AKLLO piBeHb anbOyMiHeMmii HEBILOMUIA)

[MpoTeinypis HePPOTUYHOrO PiBHS

CniBBigHoLLEeHHs1 npoTein/kpeaTuHiH cedi (UPCR) B pa3osin
nopuii > 200 mr/mmons (2 mr/mr), abo npoTeiHypia > 1 r/m%/go6by,
a6o > 40 mr/m?/rog, abo TECT-CMyXKa +++ YN ++++

> 3,5 r/po6y, a6o UPCR > 3 r/r, a6o > 3 r/10 MMonb KpeaTuHiHy y AiTel > 16
POKiB (BU3HAYEHHSI, MPUNHSATE ANs JOPOCINX)
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1

2 | 3

CrepoigodytnumsicTb (CH)

MoBHa pemicis npotarom 4 TwxxHiB TKC y cTaHaapTHIn Jo3i

CrtanpapTHa gosa 'KC Ha poby

60 Mr/m2 a6o 2 mr/kr (Makcumym 60 mr)

MosHa pewmicis (MP)

3 i 6inblue gHiB UPCR y pasosiii nopuii < 20 mr/mmons (0,2 mr/mr) a6o
npoTeiHypia < 0,1 r/mM?/goby, abo HeraTUBHWUIA pe3ynkTaT, abo TECT-CMY>XKa
HeraTuMBHa

YacTkoBa pewmicis (HP)

UPCR y pasosir nopuii > 20, ane < 200 mr/mmons (> 0,2 mr/mr,
ane < 2 mr/mr) i anebymiHemis > 30 r/n

Peungns

MosiBa NpoTeiHypii HePPOTUHYHOr O PiBHA MPOTArOM 3 OHIB Y AUTUHW 3 [OKY-
mMeHTOoBaHoto NP a6o YP

YacTi peumaguem

> 2 peungmeis y nepuui 6 micauis nicna NP (nepwwii enizog HC) a6o > 3 peuu-
OVBIB NpoTarom 6yab-aknx 12 micauis

CrepoinosanexHicTtb (C3)

2 peumpmem nig Yac Tepanii FKC (nepumi enisog HC a6o peunams) a6o npo-
TArom 14 gHiB nicna sigmiHM NKC y ctaHaapTHI 0o3i (peumanBm Ha HU3bKil
nosi — 0,5-0,25 mr/kr a6o 14 pHiB nicns Hei He € ceigveHHsM C3)

MizHa Bignoeigb (nisHs CY)

BigcyTHicTb NP npotsairom 4 TmxHiB N'KC y cTangapTHin o3i, ane JOCArHEHHs
ii B nepiod nigTBepOXXeHHs (MiX 4-M i 6-M TVXXHAMM)

FOPMOHOPE3UCTEHTHICTb

BigcyTHICTb NO3UTUBHOI ANMHaMIKM KNiHIKO-NabopaTtopHMX NOKa3HUKIB NpOTS-
roM 4 TVXXHIB NiKyBaHHs MakcumarnsHuMn go3amu NKC

Mepioa niaTBEpOXEHHS

5-1 Ta 6-1 TMXHI nikyBaHHs TKC y cTaHpgapTHIN Jo3i Ana NiaTBepoKeHHs
Ni3HbOI BiAMNOBIAi a60 CTepoifopPe3nUCTEHTHOCTI

HC, koHTponboBaHui nig Yac Tepanii

BigcyTHicTb YacTux peunamsie abo CTilka peMicis Ta BifCYTHICTb 3Ha4HOI
TOKCWYHOCTI NikapcbKkmx 3acobis (J13)

A.2.3.4. JlikyBanHs

ImyHOTpOMHE JTiKyBaHHs niteir 3 HC [5, 6]

CH

I

M. y makcumansHii goai'
2 TX. > NigTpUMytoya po3a?

1-1 peungms

1-1 enisop; cp
I. y MakcumarnbHi gosi' 6 Tx.
lpumitka 1. MMoKoKopTUKOCTE-
TKCnynse® | poigm (FKC — npepgHizonow/I.):
1,5-2 mr/kr/go6y per os, 23Hu-
P . XeHHs1 5 mr/go6y o 30-50 %,
) Hagani nigTpumyrYni pexxum 3i
O nynbce® + NigTPUMYLOYa fo3a f
II'I-l2 > ﬁi,ﬂTpM-'l-\/IySHF,ﬂOXM n 2’li:lXI:'ﬁ SHHMEHHAM NpOTAroM 9-12 mi-
' ’ csyiB Ha 2,5 Mr KOXHIi 6—12 Tvx-
l HiB go 2,5-5 mr/go6y.

M. y MakcumansHin gosi' 6 Tx. >
XB y MakcumanbHii fo3i 8 Tx.*
+ nigTpumytodi foam .2 i XB°

- ) Mpumitka 2. T'KC nynbc BHY-
Peumave nicns | ppiiynpoBeHHo:  *10-25  mr/kr
6 wiic. pemicil |~ 1 r/g03y) Ne 3 yepes geHs.

Bes ehekty

]

lMpumitka 3. Xnopam6yumn (XB):

Peuunpams nicnsa 6 mic. pemicii

Peunaus paHHin

“0,15-0,2 mr/kr/go6y per os (Ky-
mynaTuBHa gosa 8,5-10 mr/kr),

0,1 mr/kr/go6y 9—-10 micsyis (Ky-
mynsiTuBHa go3a 20-27 Mr/Kr).

A A

M. y makcumansHi gosi' 6 Tx. = F/KC
nynbc® - nigTpumytoda gosa .2 + MMo?

lMpumitka 4. Lunknogpochamin
(U®): °BHYTpilLHbOBEHHO 10—

i

l T 25 mr/kr (< 1 r/go3y) 1 pa3 Ha 3
TMxHI Ne 3 (KymynsitTuBHa gosa

Peuuavs Be3 edekty 30-36 mr/kr).
Mpumitka 5. MM®: 7500-600 mr/m?
l T l T Ha foby 12 micsyis.
M. y MakcmanbHil fosi' 6 ™. = FKC nynsce > Mpumitka 6. CY — crepoigo-
XB y MakcumanbHiit fosi 8 TX. a6o LI® nynbc® (3miHa J13) qytnuBmuii, CP — crepoigope-
+ nigTpumytoya pgosa .2 > nigrpumytodi goau M.2 i XB° 3UCTEeHTHUN, J1I3 — nikapcbKui
3acio.
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3acTtocyBaHHs TKC (3a npegHi3onoHom) y aiten 3 HC [2, 4]

CrtaH

BapiaHT

TpuBanictb

Jo6oBa nos3a

mr/m? Mr/Kr MakKcuMarnbHa
1-11 eTan: 4 (LLOAEHHO) 60 2 60
1
[e6toT (cTaH- 2-i eTan: 4 (4epes feHb)*** 40 1,5 50
JapTHUIA PEXUM)
5 1-1 eTan: 6 (LWOOEHHO) 60 2 60
2-i eTan: 6 (4epe3 feHb)*** 40 1,5 50
1-v eTan: 4 (LLIOAEHHO) 60 2 60
2-1 eTan (NigTBEPAKEHHS): 2 (LLIOAEHHO) 60 2 60
40 1,5 50
30
Ae6rot (npn CP) | 3.3 etan (3HmkeHHs Ha ¢hoHi CNI): 20
4 (4epes geHb)
10
10
A60 3-11 eTan: 24 (4epes geHb) ™™ <0,25
1-i eTan: 4 (LLOAEHHO)* 60 2 60
Peunagne o . >k
(npn CY) 2- eTan: 4 (4epes fOeHb) 40 1,5 50
3-11 eTan: 16-24** *** 0,5
'PBI (npn CH) 1 (WopeHHO) 0,5
JlikapcbKi 3aco6u, Lo BUKOPUCTOBYIOTb AJ1si PEHONpPOoTeKLUii y aiten [4]
Ho3sa KpaTHicTb
n3 BikoBi meXi NPU3Ha4YeHHs Ha
noyarkoBa MaKcuManbHa no6y
1 2 3 4 5
. - 0,2 mr/kr/po6y 0,6 mr/kr/po6y
Benazepril > 6 pokis (mo 10 mr/po6y) (mo 40 mr/po6y) 1
) HoBoHapopeHi 0,05 mr/kr/po3y 6 Mr/kr/poby 1-4
Captopril -
Litn 0,5 mr/kr/go3sy 6 mr/kr/poby 3
. . N 0,08 mr/kr/poby 0,6 mr/kr/pno6y
Enalapril > 1 micaub (10 5 Mr/no6y) (10 40 Mr/n06Y) 1-2
> 6 pokKiB 0,1 mr/kr/go6y
Fosinopril Ao 50 kr* (Bo 5 mr/poby) 40 wir/noby !
> 50 kr* 5 mr/poby 40 mr/po6y 1
. . . 0,07 mr/kr/poby 0,6 mr/kr/gno6y
Lisinopril > 6 poKiB (10 5 Mr/no6y) (00 40 Mr/06Y) 1
Ramipril** — 1,6 mr/m?/ poby 6 mr/m?/poby 1
Quiapril - 5 mr/no6y 80 mr/poby 1
: - 0,02 mr/kr/po6y 0,4 mr/kr/po6y B
1-5 pokia (mo 4 mr/poby) (mo 16 mr/po6y) 1-2
Candersartan** > 6 pokiB
110 50 Kr* 4 mr/poby 16 mMr/poby 1
> 50 kr* 8 mr/poby 32 mr/poby 1
6—12 pokis 75 mr/poby 150 mr/po6by 1
Irbesartan** -
> 13 pokiB 150 mr/poby 300 mr/poby 1
ok - 0,7 mr/kr/po6y 1,4 Mr/kr/poby
Losartan > 6 poxis (ao 50 mr/po6y) (mo 100 mr/noby) 1
ok > 6 pokiB
Olmesrtan 10 35 Kr* 10 mr/ooby 20 mr/poby 1

10
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1 2 3 4 5
> 35 kr* 20 mr/poby 40 mr/poby 1

o - 1,3 Mr/kr/po6y 2,7 mr/kr/goby
Valsartan > 6 pokis (mo 40 mr/po6y) (mno 160 mr/ooby) 1

Mpumitkn: * — niyeHsosaHun FDA; ** — OCHOBHUI MeTabo0i3M y rneyiHyi: He NOTpi6bHa KopeKuis Ao3u npu XXH
3—4-icr.

A.2.3.5 [lInHamiyHe megu4He crnocTepexeHHs [1, 2, 5, 9, 10]
1 2 B

Micnsa 3aBepLUeHHs cTauioHapHOro
NiKyBaHHs NpOTAroM poKy — LLOKBap-
TanbHe 06CTeXEHHs B HedponoriyHomy
BipAineHHi. AM6ynaTopHo: ornag nika-
pem 3arasbHoi NPaKTUKNM — CIMENHOI
MeavumHu abo negiatpoM 1-2 pasu Ha
TUXAEHb B NepLUUI pik, HEdPONOrom
nonikniHikn — 1-2 pasun Ha Micsaup.
Mig yac ornagy 3BepTatoTb yBary:

— Ha JOTpMMaHHSA pekoMeHaaLin
crauioHapy,

— 3arasibHui cTaH Ta (Pi3nyHU po3BU-
TOK OUTUHM,

— aeKBaTHICTb MUTHOrO pexumy,

— afeKBaTHiCTb aiypesy,

— apTepianbHUn TUCK,

— HasiBHICTb CEYOBOr0 CUHAPOMY,

— BUHWKHEHHS NO6IYHMX eheKTIB Ta
ycknagHeHb Bif oTpMMaHoi Tepanii,

— perynapHiCTb 06CTEXEHHS B OKYiC-
Ta, JIOP-nikaps, ctomatonora (1 pas
Ha 6 mic.),

— YCYHEHHS! YNHHUKIB, SiKi NPOBOKYOTb
NoripLUEHHs CTaHy, a came: cTpecy,

OuHamivyHe Megn4He cnocTepe- nepeoxonomxeHHs, MPBI, inconsauii,
XeHHs 3a gitbMu 3 MH npoTtarom 5 XPOHIYHi BOrHMwia iHdekuii),

pokiB nicna Hopmanisauii KniHiko-na- — NpoginakTuKy nporpecysaHHs MM
60paTopHMX NOKa3HWKIB KOHcTaTye | [1, 2] (piBeHb Jokas3oBocCTi B) (iHri6iTopn AM®),

ofy>KaHHs. — NCcUXonoriyHy peabinitauitio Ta npod-
Llin rpyni xBopux odhopMnsieTbes opieHTauito nigniTkis.

iHBanigHicTb 3a HeobXigHOCTI NiKyBaHHS iHTep-

KYPEHTHUX iHEPeKLi nam’aTaTtv npo
HePOTOKCUYHICTb Mpenaparis.

Y nogansLLoMy cTauioHapHe o6cTe-
XEHHA — 2 pasu Ha piK, ornag negiat-
pa — womica4Ho, ornag Hedpponora —
1 pa3 Ha 3 micaui.

BakuwuHauis nig 4ac npoBeeHHs imy-
HOCYNpeCcuBHOI Tepanii NpoBoANTLCSA
nvwe 3a enigemMiyHUMU NoKa3aHHSAMMU,
nicnsa 3aBepLUeHHs — 3a iHanBigy-
anbHUM rpadikoM NpoginakTUYHNX
LLenneHb, ane 3 060B’93KOBUM norne-
penHiM 06CTEXEHHSAM, Mg HArNsS4oM
Hedpponora, Ha TNi aHTUFCTaMiHHUX
npenaparTis HanepegoHi 8o 10 gHis
Ta nicns NPoBeAEeHHs1 BakuMHaLii nig,
KOHTPOMEM aHanisiB.

[Micna 3aBepLUeHHSA nporpamu JikyBaH-
HS1 [O3BONSETHCA BiABIAYyBaTU LLUKONY
ab0o OuTAYY yCcTaHoOBY B Mienigemiy-
HWIA Nepiof Ta 3a CrpUsATIMBOI MeTeo-
cuTyalii 3i 3BiNbHEHHAM Bif, i3Kynb-
Typu abo 06MEXEHHAM 3aHATb Ha
CBXKOMY MOBITPi B XONOAHY MOpY POKY
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A.2.3.6. Peabinitauis

1 2

3

CaHaTopHO-KypOpTHE NiKyBaHHA
nokasaHe B nepiof NOBHOI KNiHiKO-
naéopaTtopHoi pewmicii M'H nuwe 3 -
i30/1bOBaHNM CE4OBMM CUHOPOMOM Yy
MienigemMivyHnn nepiog

HanpagneHHs B caHaTopiil Ta 06-
CTEXEHHS 3LiNCHIOETLCA Nikapem
3arasibHOi NPaKTUKKN 3a pekoMeHaa-
Ljieto nikapss — AMTSAY0ro Hedpporora
(koHcynbTauisa cneuianicta/koHcynbTa-
Lis ekcneprta)

TpuBanictb caHaTOPHO-KYPOPTHOro
NiKyBaHHs

PekomeHpoBaHun TepMiH — 21-24
nobéu

Kpurepii epeKTUBHOCTI AiKyBOHHS

1. Be3nocepeaniii ehekT JIKYBaHHS OLIIHIOETHCS B KiH-
11i 3aCTOCYBaHHS MPOrpaMHOI Teparii sK:

— IOBHA KJIiHiKO-JIabopaTopHa peMicist (HopMaJizailisi
MOKA3HUKIB);

— yYacTKoBa KJIiHiKO-JJabopaTtopHa pewmicist (BiacyT-
HICTb eKCTpapeHaJbHUX TPOSIBiB, TOJMIMIIEHHS aHali3iB,
BiTHOBJIEHHS (DYHKIIii HIPOK);

— BIICYTHICTb TO3UTUBHOI AMHAMIKMN;

— mepexia B iHmmii kiiHiyauii Bapiant I'H.

2. HaiiomiKkuuii pe3yabTaT Tepanii OLiHIOEThCS B KiH-
1Ii mepioro poky Big mouatrky I'H sk:

— BIZICYTHIiCTb IIlepexo/1y B XpOHiuHY (opmy;

— Tepexin B XpoHiuHY (DOpMy 3 YaCTKOBOIO peMici€lo i
BiJICyTHICTIO MPOTPECYBaHHS;

— TOPMIAHUIA TIepeOir i pO3BUTOK XPOHIYHOT HUPKOBOIL
HEJIOCTaTHOCTI;

A.3. ETanu AiarHOCTUKU TA AiIKYBQHHS

— mepexia B iHIMi KiaiHiuHuii BapianT I'H.

3. Binnanenwnii nepiox:

— YMOBHE OIly>kaHH$ (30epekeHHSsI ITOBHOI peMicil mo-
HaJ 5 POKiB);

— TpaHcdopmallist BuxigHux BapianTiB 'H B i3osboBa-
HUI CUHIPOM;

— ToprinHuii iepe6ir [H;

— XpOHIYHA HUPKOBA HEJIOCTATHICTb.

Kpurepii edpexkTuBHOCTI JIKyBaHHS:

1) TpuBaicTh peMicii;

2) KiJIbKiCTb peLIINBIB;

3) nepexin roctporo I'H y xpoHiuHwMii;

4) TpaHchopMallig KiiHiyHuX BapianTiB ['H;

5) WBUAKICTb MPOrPEeCyBaHHS A0 PO3BUTKY XPOHIYHOI
HUPKOBOI HEJOCTaTHOCTI;

6) TPUBAJIICTh XXUTTH,

7) SIKIiCTb XUTTS.

A.3.1. Airoput™ giarHoCTUKM (IorocmiTajbHmii eTam) [11]

KJITHIKO-JIATHOCTUYHHUU AJITOPUTM IIPU JIEUKOLIUTYPII
1. be3 inwux o3nax |e JleiikouunTypis 1I1. 3 o3nakamu
i cumnmonmie ‘—g CUCMEMHO20 3aNaleHH
I1. 3 Ousypuunumu npossamu N
HOBTOPHTPI . b6e3 MXoMaHKu MMiesionedppur
3arajlbHUH aHa3 P — A
CeHl Ta aHaims ce4l X - . 1-1t eniz00, IToemopruit
3a Heunnopenko bakrepianbHuii | Huctur | ByabBoBarinir, HeycknaoHenui, 6UNAdOK, 6iKk
l BUCIB ceui \ 0a/1aHOMOCTHT HemMAANCKUL oumunu < 5
et X — l nepebiz xeopobu || pokis, maxckicmo
emcguurypm 1-1t eniz00, ITosmopnuii X CMany, CynymH:
30epiraeTbest HeyCKNaoOHeHuil, munosutl enizo0 abo Koncynbratis namonoais
l YCKaaoHeruil, rinexoJiora, Y
- - — amunosuti o0J10ra CrarioHapHe
bakrepianbuuii [, Bakrepiypis yp raionap
BHUCIB ceui 3HauYuMa \ THKYBATHA B
AHTHOIOTHKH — :
l AL nedasocnopunn I nez[!aq_mqﬂo_My
. Ingexuis NOKo:IiHHS (32 pe3y/IbTaTaMH BIJITUICHH1
bakrepiypis CeuOBHX LLIAXIB BH3HAYEHHS Pe3HCTEHTHOCTI) BJILJI
BiﬂcyTHﬂ abo YpocenTHkH (3a nepopajibHoO 10 KiIiHiKo-
HEe3HayHa l pe3yJbTaTaMH sabopatopHoi pemicii
¥ Koucynbranis BH3HAYEHHSI I
Hedposora abo e3HCTeHTHoCTI . . . :
Crocteperxenns, PP P ) Koncynbranis IocniTanizauis B
koHTposb 3AC micis ypoJora, Ao kainixo- .
iHTepKypEHTHUX rinexoJiora JlaﬁopaTOl:jllo'l' AHTHAYOTO > He(!)P(TJIOTl‘IHe
XBOPOG (auTsaoro) pemicii HedpoJiora Bi/UTi/IeHHS
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KJITHIKO-TIATHOCTUYHUU AJITOPUTM ITPU MPOTEIHYPII

Cmyninw 0,033 %o, criou |, Tpoteinypis :i Binox 6inome 1 o/

binka abo 0,15 2/n npu ’ |

6U3HAYEHHI Ha aHanizamopi
npu giocymuocmi inuiux | Binok > 0,3 - 0,6 %o | | Cmynins npomeinypii 0o 1 2/n |
O3HaK ma CUMnNMoMie,
Modice bymu: !
1. Bapianmom Hopmu DyHKIiOHATbHA 4 Y
npoTeiHypis 6e3 iHumx Be3 iHIIMX 03HAK 1 CHMIITOMIB 3 IHIIUMH CHMIITOMAMH
03HaK 1 CHMIITOMIB Ha — BHKIIIOUHTH op’rqcram!my 1 O3Ha!(aMH (Ha6pmm,
[ToBTOpHTH Buznauutu TIIi: - TMXOMAHKH; NpOTeiHYypIIO I17IBULLEHHS
KJIIHIUHUIT 6110K B - hiznuroro apTepialbHOTO THCKY,
aHajs3 ceul JAoboBiii ceui HaBAHTAXXEHHS, B T.U. / \ epUTPOLIUTYPIs) abo
(n0 30 mr Ha OpTOCTaTHYHOI IIpoBectn Bu3HaunTH 6e3 Hix
A06y — npoTeinypii; OPTOCTATHUHY OUI0K B
HopMma) - QIIMEHTapHOro npody J1060BIii ceui
Ve— HAaBaHTaXXEHHS
2. V noeonanui 3 inwumu \
O3HAKamu i cuMnmomamu "
(netikoyumypis, epumpoyumypis) /' [Ticns 3aBepuieHHs a1l VT — ¥
¥ ¥ o TIPOBOKYIOUOTO 3HAYCHD MOKA3aHa IocniTanizauis B
MieaoHeppur | | Hedponaris | aKTOpa IPOBOANTH i HedpoJioriune
| CIIOCTEPEKEHHS KOHCY.IbTAII (!)P .
: - . Hedposora s BiaijieHHs
I Hucrur l I'1omepy.ronarii BPOAOBK 6 MicAUIB: MiITBEP/KEHHs 11arHo3
- koHTpoJb 3AC; ATBEP Y
¥ v BUKJIFOUEHHS JIATEHTHOI
- - - KOHTPOIIb
| Jue. anzopumm npu neiuxoyumypii | apTePiaNTbHOTO THCKY nedponarii

KJITHIKO-TIATHOCTUYHU AJITOPUTM ITPH EPUTPOLIUTYPII

1. Be3 inwux 03HaK |e Epurpouurypis III. I'emamypin
i cumnmonmis (Konip M’AcHUX nomuis,

nuea, ACKpaeo-4epeonuit)

il 11 3 Qusypuunumu nposeamu abo 3 KATHIYHUMU CUMPRMOMamMu
THWUMU CUMRIMOMAMU YU O3HAKAMU ;
TloBTOpHTH (Habpsiku, mdeuu{eHHﬂ6
o . —_— | @ 117 >,
3aTaIbHIH aHas 3 JIeHKOLHUTYpi€ro 3 KpUcTalypi€ero ap6m R
Ce'-li Ta aHaJ]i3 Ce‘-li ) E] €3 THUUX cu,m1mo.me)
MoejiHaHa Mo€/IHaHa
3a Heuunopenko v
l V31 oprauis
KoncyabTanii .
E . rinexoJiora, ICpPEBHO1
pHTp.Olll‘lTypm ypoutora MOPOKHUHU
366plra€TbC${ (auTsIvoro) v
1 JAu3meradostiuHa
. ; He(ponarist Y
IIpu BiaCyTHOCTI bp .
v Iocnitanizauis B
. N naToJIorii y .
bakrepiajibHui . HedpoJioriune
. . riHeKoJjora, Jusuco ancopumm bl
BHCIB ceul . Bi/liJIeHHs1
ypoJiora — npu aeukoyumypil
KOHCYJIbTaLlisl
He(poJiora s
y BUKJIFOUECHHS - anoreparml KOHCYJIbTaLllﬂ
Jusuco arcopumm JIATEHTHOT - IOCTaTHE MUTTS HedpoJiora,
npu aeukoyumypii Hedbpomnatii - PUTM CEYOBMITYCKaHHS ypoJiora JHTSI40ro
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A.3.2. Amroputm JikyBannsa HC (cramionap) [2—6, 9, 10]

lpioputeTHicTe 3acTocyBaHHs JI3 y Tepanii HC y giten

MocnipoBHICTL BUKOPUCTAHHSA

CraH
| 2 | 3 | 4

Bubip cepen HanBHMX J13, 06ymMOBReHUIA pecypcamu, BNOgoOaHHAMM,

CH, 3-7t peunpne HasiBHICTIO NOGIYHNX edeKTiB [2, 4]

. Lo [2] JleBamizon [2]
CH, yacrTi peungmnem -
JeBamizon [4] MM® [4] Lid [4]
| Rtx [2] CNI[4]
CHis C3 MM [2, 4]
CNI [2] Ritx [4] L [4]
CP CNI [2, 3] Lo [2, 3] MM® [2, 3] Rix [2, 3]

PexomeHpoBaHi FKC-ob6mexytoyi J13 y pitevi 3 HC (CY-BapiaHT) [4]

. Jlo3yBaHHSA .
Mpioputer n3 - Pexum TpuBanictb
Ha po6y Oco6nusocTi
] . LI® (per os) 2 mr/kr <168 mr/kr/kypc LLlonexHo <12 TXHIB
-Lua niHis
JleBamizon 2-2.5 mr/kr < 150 mr/goby Yepes geHb > 12 micsuis
MM® 1200 Mr/m? Mpwuiiom 3a 2 pasun LLlogeHHo > 12 micsuiB
LI® (BHYTpILL- 5 <1 r/poby, pasosa . S
HbOBEHHO) 500 Mr/m iHdpy3is 1 pas Ha micaub 6 micsauiB
. . Mepepea 1-2 Big 1 po 4 iHdy-
2
AnbTepHaTUBa Rtx 375 mr/m PasoBa iHy3is TYKHI it
< 250 mr/poby. L
LicA 4-5 mr/kr CO 60—150 Hr/mn LLlogeHHo > 12 micsauis
<10 mr/po6y. L
Tac 0,1 mr/kr CO 3-7 (10) Hr/mn LLlogeHHo > 12 micsuiB

lNMpumitka. CO — KOHUeHTpauis B KpoBi go npuviomy J13.

PekomeHpoBaHi TKC-o6mexyto4i J13 y pitevi 3 HC (CP-BapiaHT) [2—4]

. J[lo3yBaHHs ;
Mpioputet n3 - Pexum TpuBanictb
Ha po6y Oco6nuBocTi
o LicA 4-5 mr/kr C0 60-150 Hr/mn LLlogeHHo <12 micsuiB
1-wa nixia .
Tac 0,1 Mr/kr CO0 5-10 Hr/Mn LLlopeHHo < 12 micsauiB
. . MepepBa 4 TVXHI Lo
2
Lo 500 (750) mr/m PasoBa iHdya3is a60 1 MicsiLLb 6 micauis
Lo 2,5 mr/kr < 150 mr/kr/kypc LLloneHHo 8 TUXHIB
Xb 0,2 mr/kr LLlogeHHo 12 TUXHIB
MM® 1200 mr/m? C0 80-120 Hr/mn LLlopeHHo Tpueano
Rix 375 mr/m? a6o 15 mr/kr Pa3zoBa iHdy3ia | MNepepBa 2 TWXHi 1-2 poku
Mpumitka. CO — KoHUeHTpaLisa B KpoBi go npuiomy J13.
A.3.3. AnropuT™ BUIIMCKM 3i cTanioHapy
[locaArHeHHs KniHiko- Bunucka nauieHTa nig am6ynaTopHO-NonikiHiYHEe CrOCTepeXeHHs
na6éoparopHoi pemicii M'H Hedopornora Ta negiatpa/nikaps A3NMCM
BigcyTHicTb NO3UTUBHOI eHeTMYHe KOHCYNbTYBaHHS — MpU HAABHOCTI AaHoi naTonorii B
AVHaMiKmn abo TopnigHuA POAVHHOMY aHaMHe3i Ta BiCyTHOCTI edpekTy B nikyBaHHi / Hecpo-
nepeoGir Yn 36epexxeHHs 6ioncis — npu BiacyTHOCTI edpekTMBHOCTI TKC NpoTArom 4 TMxHIB /
akTuBHocTi M'H KoHcynbtauis crneuianicta / KoHcynbrauia ekcriepta
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B. AiarHocTuyYHI Kputepii N'H
(piBeHb AOKQO30BOCTi 2, 3)

Kniniyni nposiBu 0CHOBHI:

— MOYaTOK MOCTYMOBUIA 3 HAPOCTAHHSIM CUMITOMIB 3a
7—21 neHb 10 TOSBY TIEPUIMX O3HAK, CIPUYMHEHUX TPO-
BOKYIOUMM YUNHHUKOM;

— CHUMIITOMM iHTOKCHKAIIii;

— OJIirypist (3MEHILIeHHS BUAJICHHS cedi);

— apTepiajibHa TinepTeH3isd;

— abaoMiHaJbHUM CUHAPOM;

— Oinb y momepeKy 3a BiACYTHOCTI iHIIMX Bad poO3-
BUTKY;

— IHTECTUHAJbHUI CUHIPOM;

— rineprepMis;

— IMOpPYILIEHHS CEYOBUITYCKAHHS;

— apTpaJIrii;

— BUCHMAHHS.

Kniniyni kpurepii 0CHOBHi:

— HaOpsAKU,

— Makporemarypisi;

— apTepiaibHa TinepTeH3is.

IMapakniniuni kpuTepii:

— rinepramMmarioOyiHeMis;

— TIMOAMUCIIPOTEIHEMIS;

— TinepxoJieCTepUHEeMisI;

— rinonpoTeiHemis;

— noboBa eKcKpellist Oijika i3 ceuetro mmoHan 0,2—5 r Ha
TO0Y.

A.5. IHAKQTOpPU SIKOCTi MEAMYHOT AOIOMOMU

MoK/IMBi JJA0OPATOPHi 03HAKHU:

— 3MiHM B 3arajJbHOKJIiHIYHOMY aHasli3i KpoBi (Heii-
TpodinbHUii NeiikouuTos, nigsuineHHs LIIOE, mo3uTusHi
roctpoa3oBi MOKa3HUKU);

— 3MiHU B GiOXiMIYHOMY JOCHTIDKEHHI CUpOBAaTKM KPOBi
(mucripoTeineMisi, a30TeMist), iIMyHOJIOTIYHOMY JOCITiIKeHHI;

— 3MiHM B aHaJi3i cedi (abakTepiaabHa JEHKOLUTYPIsI,
MpOTeiHypist, reMarypisd, IWIIHAPYpisd), 3MiHAa TUTOMOI
Baru cedi (Timo-, TinepcTeHypis).

A.4. PecypcHe 3a6e3rneqyeHHs1 BUKOHQHHS
MPOTOKOAY

A.4.1. Bumorn no 303, sKi Hagal0Th NEPBUHHY Me-
JIMYHY JOMOMOrY: Ha PiBHI MEPBUHHOI JOMIOMOTH JIiKyBaH-
Hs xBopuM 1iTaM 3 ['H He HamaeTbes.

A.4.2. Bumoru 10 303 (KaacTepHi Ta HAAKJIACTEPHI):

A.4.2.1. Kanposi pecypcn: jikap aursaduii Hepoior,
MEIMYHI CeCTpM, MOJIOIIIUM TepcoHal. MenuuHa Me-
cecTpa MOBMHHA MaTW 3HAHHS IIOA0 HagaHHS iH(opMma-
1Iil XBOPMM CTOCOBHO IIPaBMJILHOTO 3a00py aHalIi3iB ceui,
npodinaktuku I'H, nornsay 3a xsopum 3 I'H, mpuHiumis
Ii€TH, JTIKyBaHHS, TOOTO OTpMMATH CIELiaJIbHY IiATOTOB-
Ky IJ11 po0OTH 3 HE(POJOTIYHUMU XBOPUMHU. 32 HEOOXi-
HOCTI 3aJIy4aroThes JiKapi iHIIUX crelialbHOCTel (AUT4i
nikapi: JIOP, kapmiosior, HeBpOJIOT, 0(PTaIbMOJIOT, FeMaTo-

JIOT, peaHiMaTOoJIOT, EHIOKPUHOJIOT).
A.4.2.2. MarepiaJlbHO-TeXHiUHe 320e3MeYeHHs
HasBHicTh KJTiHiYHOI, Oi0XiMi4HOI1 JJabopaTopii y JIiKy-
BaJIbHOMY 3aKJjani. JlocTym jgikaps mo tadboparopiii. Menu-

KaMeHTU. ButpatHuii Mmarepian.

Ne n/n IHaukaTopu 23 ;’: ;::: MeToauka BumMiptoBaHHs 3axoau BnAuBy
KinbKicTb 0gMHMLb MegNYHNX
npaLiBHYKIB, AKi 3agiaHi y HasBsHicTb Hakady no
BMKOHaHHI TEXHONOTI faHoro | 3aknagy npo BrApo-
: . NPOTOKONY i MPOWLLI HaBYaH- | BAA)KEHHS KNiHIYHOro
1 gg?ﬂﬂﬁ}l:ﬁ;iﬁﬂi%Zgﬂwﬂ,nonomo— 100 % He x 100/ 3ararbHa K_ianiqu NpoTOoKONy, 3a6e3:_

FM XBOPUM ATaM 3 [H MefIN4HIX NPpaLiBHUKIB, AKi neyeHHss MoTMBaLlii
3afisHi y BUKOHAHHI KMiHIYHOro | MegnyHOro nepcoHany
npoTokony (i3anyHMx ocib). [0 BNPOBaLKEHHS Ki-
BonopgiHHA nikapsamMn TEXHOMO- | HIYHOro NPOTOKONY
riamu CYJINMM
KinbkicTb giten, skum npoee- | HasaBHe ob6nagHaHHA

. . . OeHo 6ioXiMivyHe OOCNIAXKEHHSA | Ans OOCNIAKEHHS
2 ;iimf;;.l.yn’;'gf:ﬂg”ﬁ“”y saknaqi 100 % | kpoBi x 100 / KiNbKICTb AiTeN, | KPOBI (GiOXiMiuHE) | Ha-
parop AKi 3BEPHYNNCS Y MEANYHUI ABHICTb (Pi3NYHMX OCI6
3aknapg 3 npueogy NH ans po6otu

HasBHiCTb y Megn4HNX KapTax crauio- -

HapHux xBopwux (cp. 003/0) / MmeamnyHin BB:#:::_;' ;?:OJETKIZH

KapTi po3BUTKY AnTUHM (. 112/0) e Me‘IP'O MUHO-0DF a-

3 3anucie LWOAO OLIHKM CTaHy navujieHTa, 100 % [MepeBipka HasBHOCTI Hise;uiVlefsaxoniEy
NPOBEAEHMX OCHOBHMX AiarHOCTUHHIX MOBHOMY 06¢s3i Bifirio-
3axoAiB, HeOGXiAHICTb AOAATKOBUX, BIHO 110 MPOTOKOMY
nnaH NikyBaHHS, KOHTPOSIb Ta KOpeKLis
KinbkicTb gitei 3HC H, y [MpoBepeHHs giarHoc-
YacTtka xBopux 3 HC 'H, y akux npo- SIKMX NPOBOAMMACH OLiHKa TUYHO-NIKYBaSIbHUX
4 BOAMWIACh OLiHKa (hakTopiB pU3NKyY 100 % (hakTopiB pM3MKY PO3BUTKY 3axofiB y NOBHOMY

PO3BUTKY peunanBy 3aXBOPHOBAHHSA peumamnBy x 100 / KinbKicTb 06cA3i BiANoBigHO A0

niten 3 giarHo3om MH NpPOTOKOIY
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B. AoaaTok
Mam’arka nauieHTam

HedpoTuuHuit cMuHAPOM — HasIBHICTb MPOTEiHYPil He-
¢dporruHOTO piBHS Ta TinmoanboymiHemii (< 30 /i) abo Ha-
OpsIKiB (SIKIIIO piBeHb aIbOyMiHEMIl HEBiTOMUIA).

[loMepynoHedpUT — 11€ ToCcTpe YIIKOMXKEHHS HUPOK,
110 BUHUWKAE ITiC/s1 BipycHOTro, OakTepiaJbHOTO, Mapas3u-
TapHOTO 3aXBOPIOBAHHS 200 3 iHIITMX TPUYMH Yepe3 MeBHUI
npomixkok vacy (7—21 meHsn). Y TpyIy pU3HNKY 3 PO3BUTKY
3aXBOPIOBAHHSI BXOMSITH IITUM 3 XPOHIYHMMM BOTHUIIIAMU
iHdeKllil, aJeprivHuMU MPOosiIBaMU, JIiTH, 110 YacTO XBOPi-
I0Th, Ta AiTU, POANYI SIKMX MalOTh 3aXBOPIOBAaHHS HUPOK.

OCHOBHI CUMIITTOMU XBOPOOM Taki: B’sUIiCThb, HYIOTa,
MOXJIMBI 0OJIi B MOMEPEKOBiil MiMSIHIl, TOJOBHUM OiJb,
IIBUIKA BTOMJIIOBAHICTb JAUTUHM, TeMmIlepaTypa B Mexax
1o 37,5 °C. IutuHa 61ina, 3paHKy € HaOpsIKA Ha 00 IMYYi,
BBeUEpi — Ha TOMiJKaX. 3MEHIIYEThCSI CEYOBUAICHHS, a
ceua 3MIHIOE KOJIip — Bifl pOXeBOI0 10 TEMHO-KOPUYHEBO-
ro, KOJIbOpY M’SICHUX TIOMUIB.

MoxmBOCTI 17151 00CTEeXKEeHHST Ta JIIKYBaHHSI — TUIBKH
cnieuianizoBaHe BinmisieHHs. He 3Bosikaiire!

1o ciix 3HaTH OaTHKAM MiCJI BUIIMCKM 3i CTAlliOHADY:

1. YiTKOo 1OTpUMYyBaTUCh peKOMEHIAIIili JiKapsl cTalli-
OHapy.

2. JloTpuMyBaTUCh BiAIIOBIZHOIO PEXUMY JHS Ta Xap-
yyBaHHs. [lieTa TpuBaia, 3 0OMEXEHHSIM FOCTPUX, KOImJye-
HUX CTpaB, MapUHaIiB, OYJIbIOHIB, LIMTPYCOBUX, IIOKOJIA-
Iy, KaBU, Ta30BUX, CHEPTeTUYHUX HATOIB, MAJIMHU, CYHMIII.

3. YHUKATH TIepeoXO0JIOMKEHHSI, iHCOSLl, KyTaHHS Y
BiIKpUTUX BOJOMMAX.

4. He xoHTakTyBaTu 3 xBopuMu Ha ['PBI, inmi indexuiii.

5. CBo€YacHO CaHyBaTH XpOHIYHI BOTHMIIA iH(EKIIil 3a
BiICYTHOCTI ITPOTUITOKA3aHb.

6. O6MexuTH (i3rdHI BIIpaBM Ta HABaHTaXKEHHS.

7. JJOTpUMyBaTHUCh aeKBaTHOTO IIMTHOTO PEXKUMY.

8. IIpu nepenecenHi nutuHoio I'PBI Ta iHIIMX AuTaumnx
iHdeKill y nepiury 4epry MpOBOAMTU KOHTPOJb aHaJli3y
ceui. He 3aiimaTuch camollikyBaHHSIM. 3HaliTe, 1110 Oarato
npenapariB MOXYTb MAaTU TOKCUYHMIT BIJITUB HA HUPKU!

9. BinBimyBatu mUTSI4i KOJEKTUBM MOXHA 3a CIIPUSIT-
JINBOI eIligeMioioriyHoi Ta MeTeocutyauii. Ilam’sraiite
PO MOXJIMBUIA PO3BUTOK PELMIAMBY 3aXBOpOBaHHS. ToMy
000B’SI3KOBUM € IUCTIAHCepHUI Harisia HedpoJsora moJti-
KJTiHIKY, PEeTYJISIpHUI OIISIA CIMEMHOTO JIiKaps 4M Iiedia-
Tpa. PekoMeHIyeMoO MpuadaTy amapar JUisi BUMipIOBaHHS
AT. Cruig mpuBYaTU OUTUHY OO YiTKOTO BMKOHAHHS BCiX
JIIKapChbKUX PEKOMEHAALIii.

Lleii moKaabHMM KIiHIYHUI TPOTOKOA MEAUYHOI 10-
MOMOI'M OiTSIM 3 TJoMepyJioHedpuTamMu (3aTBepIKeHUM
HakazoM KHII «Micbka muTsya KITiHiYHA JIiKapHs» 3a
Ne 115/01-18 Big 23.10.2023 p.) mMicTUTb 3MiHU Ta J0MO-
BHEHHS O YNHHOTO Ha PerioHaJbHOMY PiBHi MPOTOKOJY
HagaHHS MEAWYHOI TOIIOMOTU IiTSIM 3 He(pOJIOTIYHOIO
natoJjorielo «[1po BIpoBalkKeHHST CITUIBHUX Y3TOIKEHUX
JIOKAJIBHUX TIPOTOKOJIB HaJaHHS MEIUYHOI JOTOMOTH
IITSIM 3 He(pPOJIOTiYHOIO ITaTOJIOTIiE€I0 Y JIiKyBaJIbHO-IIPO-
dimakTMYHUX 3akiamax YepHiBembkoi oOjacTi», Haka3
JenapTaMeHTy 0XOpOHHU 310poB’st YepHiBe1bKoi 001acHOL
JepkaBHOI agmiHicTparii 3a Ne 124 Bix 06.03.2017 p. [12].

KonduikT inTepeciB. ABTopu 3asiBISIIOTH PO BiACYT-
HIiCTh KOH(MJIKTY iHTepeciB Ta BIacHOI (hiHAHCOBOI 3alli-
KaBJICHOCTi IPM MiATOTOBIIi JaHOI CTATTi.
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Standardization of medical care provision to children: local clinical protocol of medical care
for children with glomerulonephritis at the level of the hospital district

Abstract. Glomerulonephritis is one of the most common kidney
diseases in children, which leads to the development of chronic
kidney disease, chronic kidney failure, and early disability. Ac-
cording to statistical data (2022), glomerulonephritis is the second
most common among acquired kidney childhood diseases after
urinary tract infections in Ukraine. The system of standardization
of medical care is focused on the development and implementa-
tion of medical and technological documents that help a doctor

to act effectively in specific clinical situations, avoiding ineffective
actions and interventions. The article considers the approaches to
improving the quality of medical care for children at the regional
level — a local clinical protocol of medical care for children with
glomerulonephritis (coordination of the patient’s clinical route and
standardization of diagnostic, therapeutic and preventive measures
in health care facilities at the level of the hospital district).
Keywords: medical care; glomerulonephritis; children
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Pesiome pekomMeHAdUin
i NPAKTUYHUX MOMEHTIB
10.1. AiarHoctuka

IMpaktnunuii myHkrt 10.1.1. [linxin mo miarHocTMKU ypa-
JKeHHSI HUPOK IIpM CUCTEMHOMY 4epBOHOMY BoBuaky (CUB)
HaBeleHOo Ha puc. 1.

10.2. NikyBaHHSI

10.2.1. 3aranbHe BeleHHS XBOPUX HA BOBYAKOBMIA
He(put

Pexomenpanisa 10.2.1.1. Mu pekomMeHIyeEMO, 1100 Talli€H-
1 i3 CUB, 30kpema 3 BoBuakoBuM Hedputom (BH), otpu-
MYBQIM JIIKyBaHHS TiIpOKCUXJIOPOXiHOM a00 €KBiBaJIECHTHUM
MPOTUMAISIPIHHUM 3aCO00M, SIKILO HEMAaE MPOTUIIOKA3aHb
(10).

IMpaktnunuii myHkr 10.2.1.1. lonatkoBy Tepariito s Jii-
kyBa"HHsg BH i moM’sIKimeHHST ycKJIagHEeHb 3aXBOPIOBAHHS abo
IX TIKyBaHHS CJIiIl pO3TJISSHYTH IJISI BCiX MALIIEHTIB, SIK ITOKa3aHO
Ha puc. 3.

10.2.2. Bosuakouii Hedpur I a6o I1 kinacy
IMpakruunuii myHkT 10.2.2.1. Tligxig g0 iMyHOCynpecuBHOI
teparii mamieHTiB i3 BH xnacy [ a6o 11 (puc. 4)

10.2.3. Bosuakosmuii Hedpur I11 a6o IV knacy

10.2.3.1. [louamkosa mepanis aKkmusHo20 8084aK08020 He-
@dpumy I11/1V kaacy

Pexomenpanis 10.2.3.1.1. Mu pekoMeHmyemo, 1100 maiti-
entu 3 aktuBHuM BH 111 a6o IV knaciB, 3 MeMOpaHHUM KOM-
TTOHEHTOM ab0 0e3 HBbOTO, CIOYaTKy OTPUMYBAIM JIiKyBaHHS
IIOKOKOPTUKOIAAMMU TITIOC OyIb-sIKe 3 HACTYIMHOTO: 1) aHajo-
ru MikogeHonoBoi kuciaotu (AMK) (/B); abo 2) HU3BKI 103U

Summary of recommendation
statements and practice points
10.1 Diagnosis

Practice Point 10.1.1: Approach to the diagnosis of

kidney involvement in systemic lupus erythematosus
(SLE) (Figure 1).

10.2 Treatment

10.2.1 General management of patients with lupus
nephritis

Recommendation 10.2.1.1: We recommend that
patients with SLE, including those with lupus nephritis
(LN), be treated with hydroxychloroquine or an equiva-
lent antimalarial unless contraindicated (/C).

Practice Point 10.2.1.1: Adjunctive therapies to
manage LN and attenuate complications of the disease
or its treatments should be considered for all patients, as
outlined in Figure 3.

10.2.2 Class I or Class II lupus nephritis

Practice Point 10.2.2.1: Approach to immunosup-
pressive treatment for patients with Class I or Class 11
LN (Figure 4)

10.2.3. Class III or Class IV lupus nephritis

10.2.3.1 Initial therapy of active Class II11/IV lupus
nephritis

Recommendation 10.2.3.1.1: We recommend that
patients with active Class III or IV LN, with or with-
out a membranous component, be treated initially with
glucocorticoids plus any one of the following: i. myco-
phenolic acid analogs (MPAA) (/B); or ii. low-dose
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MaujieHT i3 CHB

+

TecTyBaHHs NokasaHo, KOMu: MaHenb TeCTyBaHHS:
— € NposiBU CUCTEMHOIO YEPBOHOIO BOBYaKa
— [Ansi perynspHoOro CnocTePeXeHHS

— € nigo3pa Ha 3aroCTPeHHs 3aXBOPIOBAHHS — CniBBigHoLleHHs 6inok/kpeatuHid (MJ1P)

— CupoBaTtkoBuii KpeaTuHiH i pLLIK®
— AHanis ceui (CMy>Ka Ta ocap)

A 4

— Cepororis (aHTK-dsOHK i komnnemeHT)

(50 Mr/mMmmonb)

NenkouuTiB

Yn € o3HakM aHoManbHoI NpoTeiHypii a6o ocapy ceui:
— AHoMarnbHa npoTeiHypis, OLiHeHa 3a JOMOMOrol TECTOBOI CMYXKM binka
> 2+, npoTeinypisa 1+,

cniBBigHOLLEHHS 6inok/kpeaTtuHiH (MJ1P) > 50 mr/r Tak

Hi

4
Al

— Ocap cevi MO3UTUBHUIA Ha akaHToLmTK (> 5 %), 3NNk eputpoumTiB abo _

Y e pokasu 3HMKeHHs LLIKD:

— Hanpviknag, HeHopMarnbHa pLUK®, aka € HX4Y00 3a O4iKyBaHWM piBEHb
Ha OCHOBI BIiKY Ta icTOpii XBOpo6U, ab60 3HMKEHHSA pLLUK® 6e3 npuynHu, Big-
MiHHOI Bifj CACTEMHOr0 YepBOHOIr0 BOBYakKa

Hi

CepueBo-CyANHHUIA
pU3unK

MpoTeiHypis i npo-
rpecyBaHHs XXH
(auB. po3pin 1)

Pu3uk iHikyBaHHSA

TpaBMa KicTKu

PucyHok 1. AHTu-dsDNA, aHTutina go asonaHuyrorosoi JHK;
PLUK®, po3paxyHkoBa LBUAKICTb KITy604KOBOI ¢hinbTpayii

Kopekuis cnocoby XuTTsa — BiAMOBA Bif KypPiHHA, ONTUMI3aLis Macu Tina, isnyHi Bnpasu
— JlikyBaHHsa gucninigemii

— Hu13bKi 0o3m acnipuHy nif Yac BariTHOCTI

— KoHTponb apTtepianbHOro TMCKy

— YHuKauTe OieTV 3 BUCOKUM BMICTOM HATpItO

— OnTumi3aLia apTepianbHOro TUCKY

— PeHonpoTtekTopHi npenapatu, ak-ot 651okaga PAAC, iHribitop H3KTI2 Towwo, y cTabinbHux
nauieHTis 6e3 N'YH

— YHUKarTe HehpOTOKCUYHMX NpenaparTis

— 3ano6irante N'YH

— OUiHiTb iCTOPItO XBOPOOW Ha HasBHICTb reprnec 30cTep Ta TY6epKynbo3y

— CkpuHiHr Ha BI'B, BI'C, BIJ1 Ta BakuuHauito npotn BI'B

— lMNpoTurprnosHa Ta NHEBMOKOKOBA BakUMHaLis

— lMNpodpinakTka Pneumocystis jirovecii (npo6nemy NoTeHLiNHOi MOB6IYHOI peakLii Ha npe-
napat 06roBOpeHO HMX4e)

— IHomBigyansHUN po3rnsag PeKoOMOIHaHTHOT BaKLMHM NPOTU repriec 3ocTep

— IHpuBigyansHUI po3rnag Wwo[o iHWNX iIHPEKLNHMX OpraHiaMiB BigMOBIOHO [O BUMOT 3aHe-
MOKOEHHS rPOMaACbKUM 300POB’AM Mif, Yac NiKyBaHHS

— OuiHka MiHepanbHOI LWLiNbHOCTI KICTKOBOI TKAHVHW Ta PU3VKY nepesiomMis
— [o6aBku kanbLjto Ta BitamiHy D
— BicdocoHaTn, SKLLO Lie HE0OXifHO
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3akiHyeHHs puc. 3

Bnnue ynbrpacpio- — COHLEe3aX1CHUIN KpeM LLUMPOKOro cnekTpa Aji
nerty — O6mexTe BNAvB ynstpadioneTy

lNMepepyacHe BUCHa-
XKEeHHS IEYHUKIB

— AroHiCTV roHafoTPONIH-PUMI3UHI-rOPMOHY (TO6TO Nennponia)
— KpiokoHcepBaujisi cnepmu/aiLeKkniTuH

He3annaHoBaHa — |HAMBIgyanbHa ouiHKa Ta KOHCYNbTYBaHHS OO0 TUNY KOHTpaLenwii (nepesaru, pusmk
BariTHiCTb TPOM603Y, BiK)

— OuiHnTK iHaMBIgyanbHi akTopy pU3MKy 3MOSKICHUX HOBOYTBOPEHb
Pak — BIiKOBWI CKPUHIHF 3MOSIKICHUX MyX/INH

— 3BeqiTb 40 MiHIMyMy OOBI4HWUIA BINMB Lmknodocdamigy fo < 36 r
PucyHok 3. 3axoau ans miHimisayii pusnKky ycknafHeHb, nos’a3aHNX 3 BOBYaKOBUM HEHPUTOM
abo voro JiKyBaHHSIM
Mpumitkn: posgin 1 nocunaerscs Ha posgin 1 Kepisunyrea KDIGO wwoao rnomepynsapHux 3axsoproBaHb. 'YH,

rocTpe ypaxeHHs1 HUpokK; XXH, xpoHiyHa xBopob6a Hupok; BI'B, Bipyc renatuty B; BI'C, Bipyc renatuty C; BIJI,
Bipyc imyHogedpiunty mroguun; PAAC, peHiH-aHrioTeH3uH-anbgocTepoHoBa cuctema; H3KTI 2, HaTpivi-3anexHui

KOTpaHcropTep ryoKo3u-2.

BosuakoBui HechpuT I/l kKnacy
(6ioncist HMUPKK)

|

-

[MpoTeiHypis HN3bKOro PiBHA |

h 4
IMyHOCynpecunBHe nikyBaHHS
3 ypaxyBaHHAM eKcTpapeHanbHUX
NposiBiB CUCTEMHOI0 4€PBOHOIrO
BOBYaKa

+

| HedpoTnyHuii cuHgpom |

1

OUiHiTb HAasiBHICTb BOBYaKOBOI nogouutonarii
(enekTpoHHa Mikpockomnis 6yAe KOPUCHOHO)

| Jlikynte K XBOpO6Y MiHIManbHUX 3MiH (Po34in 5) |

+

PosrnsiHere koM6iHOBaHy Tepanito MATPUMKM HU3bKMMKW J03aMu
ITIIOKOKOPTUKOIAIB Ta iHLUMM iIMyHOCYNPEeCUBHUM 3aC060M

PucyHok 4. ImyHocynpecuBHe niKyBaHHS nayieHTIB i3 BoB4akoBum Heghputom knacy | aéo Il
TMpumitka: po3gin 5 nocunaetTbcs Ha po3ain 5 Kepisunyrsa KDIGO Lwjo[o 3axBoproBaHb KJ1y604KiB.

BHYTPillTHbOBEHHOTO LIMKJIo(ochaminy (1B); ado 3) 6enimymad
i/a60 AMK, a60 HU3bKi 1031 BHYTPIllTHBOBEHHOTO LIUKJI0(DOC-
daminy (1B); abo 4) AMK Ta inrioitop kanbuuHeBpuHy (IKH),
SIKIIO (PYHKIIISI HUPOK HE € CEPHO3HO MOPYIIEHOO (TOOTO O11i-
HeHa IBUAKICTh KITy6oukoBoi dinbrpanii [pLIK®] <45 mi/xB
Ha 1,73 M?) (IB).

IIpaktnunumit mynkr 10.2.3.1.1. Pexum TIIIOKOKOPTUKO-
imiB 31 3HMKEHUMMU J03aMU IIiCJIsI KOPOTKOTO KypCy MYJIbCiB
METUJITIPEIHI30JI0HY MOXe OyTH pO3IJIIHYTHI IIig Jac Io-
YaTKOBOTO JiKyBaHHSI akTuBHOro BH, konu sik HUpKOBI, Tak i
M03aHUPKOBI MPOSIBU XBOPOOU 1EMOHCTPYIOTh 3a10BiIbHE MO~
ninmeHHs (puc. 7).

[Mpaktuunuii myHkT 10.2.3.1.2. BHyTpilIHbOBEHHE BBEIEH-
Hs1 nuKJIodochaMiny Moxe OYyTM BUKOPUCTAHO SIK MOYaTKOBa
teparist aktuBHoro BH 111 ta IV knaciB y mattieHTiB, siki Mo-
>KYTb MaTH TPYIHOLLI 3 JOTPUMAHHSIM MEPOPATbHOTO PEXUMY.

IMpaktnunuii myskr 10.2.3.1.3. Cxema Ha ocHOBi AMK €
0axkaHOIO IMOYATKOBOIO Tepalrieio mpoiideparuBHoro BH misa
MALi€HTIB i3 BUCOKMM PU3UKOM O€3IUTiAAs, HaIpUKJIa Iarli-
€HTIB, SIKi MOIIepeIHbO MpUiiManu HukiIodocdamin Bio cepemn-
HBOTO IO BUCOKOTO I03yBaHHSI.

intravenous cyclophosphamide (/B); or iii. belimumab
and either MPAA or low-dose intravenous cyclophos-
phamide (/B); or iv. MPAA and a calcineurin inhibitor
(CNI) when kidney function is not severely impaired
(i.e., estimated glomerular filtration rate [eGFR]
<45 ml/min per 1.73 m?) (IB).

Practice Point 10.2.3.1.1: A regimen of reduced-
dose glucocorticoids following a short course of me-
thylprednisolone pulses may be considered during the
initial treatment of active LN when both the kidney and
extrarenal disease manifestations show satisfactory im-
provement (Figure 7).

Practice Point 10.2.3.1.2: Intravenous cyclophos-
phamide can be used as the initial therapy for active
Class 1T and Class IV LN in patients who may have dif-
ficulty adhering to an oral regimen.

Practice Point 10.2.3.1.3: An MPAA-based regimen
is the preferred initial therapy of proliferative LN for
patients at high risk of infertility, such as patients who
have a moderate-to-high prior cyclophosphamide ex-
posure.
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IMpakruunuii yHkr 10.2.3.1.4. TloyaTKoBa iMyHOCYIIpe-
CMBHa Tepartis, sika Bkmodyae IKH (BokiocnopuH, TakpoJjiMmyc
200 LIMKJIOCIIOPMH), MOXKe OyTH Kpallolo y Malli€HTIB i3 BiTHOC-
HO 30epekeHo0 (yHKIIIEI HUPOK i MpoTeiHypieto HehpoTUI-
HOTO Jliara3oHy, TMOBIpHO, TAKOX Yepe3 3HAYHi MOIIKOIKEH-
HSI TIOIOLIUTIB Ta y MAlli€HTIB, SIKi He TTepEeHOCATh CTaHIAPTHI
no3u AMK abo He miaxoaaTsh un He 0axkaioTh BUKOPUCTOBYBaA-
TH CXeMH Ha OCHOBI IMKI0hochaminy.

IIpaktnunwmit myakr 10.2.3.1.5. IloTpiiiHuii iMmyHOCyIIpe-
CUBHUII pexxuM — Oes1iMyma0 3 riiroKokKopTtukoizamu Ta AMK
200 3HMKEHOIO 103010 IUKJI0(ochaminy Moxke OyTH KpalluM y
MAali€HTIB i3 TOBTOPHUMU 3arOCTPEHHSIMU a00 3 BUCOKUM pPU-
3MKOM IIPOrpeCyBaHHS 10 HUPKOBOI HENOCTAaTHOCTI BHACIIOK
TSKKOI XPOHIYHOT XBOPOOU HUPOK.

IMpaktnanuii myHkr 10.2.3.1.6. IHmi Metoam JiKyBaHHS,
SIK-OT a3aTioNpuH abo JiehIyHOMIJ Y TIOETHAHHI 3 TJIIOKOKOP-
TUKOITaMU, MOXYTh PO3IJISIIATUCS 3amichb PEKOMEHIOBAHUX
MOYaTKOBUX TpernapatiB mist mipojtipeparnsHoro BH y curya-
LisIX HEMEePeHOCUMOCTI MalliEHTOM, BiICYTHOCTI ITOCTYITHOCTI
Ta/abo0 HaAMIpHOI BapTOCTi CTaHAAPTHUX JIiKiB, aje IIi aib-
TepHATUBU MOXYTb OyTH ITOB’sI3aHi 3 HUKYI0I0 e(heKTUBHICTIO,
BKJTIOYAIOUM 301JIBIISHHS YaCTOTH PEeIMANBIB XBOPOOU Ta/abo
301IbIIIEHHS BUMAAKIB TOKCUYHOCTI Iperapary.

IIpaktuunuii mynkt 10.2.3.1.7. HoBi GiosoriuHi Ta HebGio-
JIOTiYHI METOIM JiKyBaHHS 3HaXOASIThCS Ha CTalii po3po0KH Ta
MOXYTb TPEACTaBISITY MalOyTHI BapiaHTU JIiKyBaHHSI aKTHUB-
Horo BH. Purykcuma® MoOXXHa pO3IJISIHYTH ISl TIALIEHTIB i3
CTiIlIKOI0 aKTUBHICTIO 3aXBOPIOBAHHSI a00 HeaaeKBaTHOIO Bil-
MOBIJIII0 HA TTOYAaTKOBY CTaHAAPTHY Tepartito.

10.2.3.2. Iliompumyroua mepanis osuakogoeo Heppumy I11
ma 1V kaacie

Pexomenpamig 10.2.3.2.1. Mu pekoMeHIyeEMO, 100 ITiCIIsT
3aBepIleHHs II0YaTKOBOI Tepallii mamieHTu oTpuMmyBaim AMK
SIK TIiATpUMYIOUe JTiKyBaHH: ( IB).

IIpaktrunuii myHkT 10.2.3.2.1. A3aTionpuH € aJbTepHaTH-
Boto AMK miciist 3aBeplieHHs T0YaTKOBOI Teparlii y MallieHTiB,

Practice Point 10.2.3.1.4: Initial therapy with an im-
munosuppressive regimen that includes a CNI (voclo-
sporin, tacrolimus, or cyclosporine) may be preferred
in patients with relatively preserved kidney function
and nephrotic-range proteinuria likely due to extensive
podocyte injury, as well as patients who cannot tolerate
standard-dose MPAA or are unfit for or will not use
cyclophosphamide-based regimens.

Practice Point 10.2.3.1.5: A triple immunosuppres-
sive regimen of belimumab with glucocorticoids and
either MPAA or reduced-dose cyclophosphamide may
be preferred in patients with repeated kidney flares or at
high-risk for progression to kidney failure due to severe
chronic kidney disease.

Practice Point 10.2.3.1.6: Other therapies, such as
azathioprine or leflunomide combined with glucocor-
ticoids, may be considered in lieu of the recommended
initial drugs for proliferative LN in situations of patient
intolerance, lack of availability, and/or excessive cost
of standard drugs, but these alternatives may be associ-
ated with inferior efficacy, including increased rate of
disease flares and/or increased incidence of drug toxi-
cities.

Practice Point 10.2.3.1.7: Newer biologic and non-
biologic therapies are under development and may of-
fer future options for the treatment of active LN. Ritu-
ximab may be considered for patients with persistent
disease activity or inadequate response to initial stan-
dard-of-care therapy.

10.2.3.2 Maintenance therapy for Class 111 and Class
1V lupus nephritis

Recommendation 10.2.3.2.1: We recommend that
after completion of initial therapy, patients should be
placed on MPAA for maintenance ( 1B).

Practice Point 10.2.3.2.1: Azathioprine is an alter-
native to MPAA after completion of initial therapy in

Hynb a6o 0,25-0,5 r/no6by
00 3 [OHiB, SIK MoYaTKoBe
NiKyBaHHSA

MeTunnpepHi30510H BHY-
TPiLLHbOBEHHO, MYJIbCU

MepopanbHuii NpeAHi3oH/
eKBiBaNieHT (Ha feHb)

TwxpeHb 0-2 0,8—1,0 mr/kr (makc. 80 mr)
TwxpeHb 3—4 0,6—0,7 mr/kr
TwxpeHb 5-6 30 mr
TwxpeHb 7-8 25 Mr
TwxaeHb 9—10 20 Mr
TwxpeHb 11-12 15 mr
TwxpeHb 13—14 12,5 mr
TwxpeHb 15-16 10 mr
TwxpeHb 17—18 7,5 Mr
TwxpeHb 19-20 7,5 Mr
TwxpeHb 21-24 5wmr
TwxpeHb > 25 <5mr

0,25-0,5 r/po6y po 3 gHis,
4acTo BKJOYAETLCA AK MO-
YaTKOBE NiKyBaHHS

0,6-0,7 mr/kr (makc. 50 mr)

0,25-0,5 r/poby po 3 gHi.,
SIK MPaBUIo, BKITIOYEHO SIK
ro4aTkoBe JliKyBaHHs

0,5-0,6 mr/kr (makc. 40 mr)

0,5-0,6 mr/kr 0,3-0,4 mr/kr
20 mr 15 mr
15 mr 10 mr
12,5 mr 7,5 Mr
10 mr 5wmr
7,5 Mr 2,5 Mr
7,5 Mr 2,5 mMr
5 mMr 2,5 mMr
5 wmr 2,5 Mr
<5wmr 2,5 mMr
<5wmr <2,5mMr

PucyHok 7. lNMpuknanu ritoKOKOPTUKOIAHUX CXEM JliKyBaHHSI BOBYaKOBOIro HeqhpuTty
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sKi He niepeHocs T AMK, He maioTh noctymny 1o AMK a6o siki
TUIAaHYIOTb BariTHiCTb.

[Mpaktnynuit nmyHkT 10.2.3.2.2. JIo3y NIIOKOKOPTUKOi-
MiB CJIil 3MEHIIYyBaTU A0 HalMEHIIIOi MOXJIMBOI 103U Mil yac
MiATPUMYIOUOI Teparlii, 32 BUHSITKOM BUIIAIKiB, KOJH TJIFOKO-
KOPTUKOIAM TMOTPiOHI /ISl JIIKYBaHHSI €KCTpapeHaJIbHUX TTPO-
SIBiB BOBUYAKa; MPUIMTMHEHHS 3aCTOCYBaHHSI TNIFIOKOKOPTUKOIIiB
MOXHA PO3LJISTHYTHU TICJISI TOTO, SIK Y MAlli€HTIB 30epira€Tbcs
MOBHA KJIiHiYHA peMicis 3a HUPKOBUMM MOKAa3HUKAMM IIPOTSI-
rom > 12 MicsiB.

IIpaxktrunuii myHkT 10.2.3.2.3. Jlo3a mikodeHoaaTy Mode-
Tty (MM®) y paHHiii miaTpumMyrodiit (asi cTaHOBUTh MpPU-
6m3HO 750—1000 Mr aBivi Ha IeHb, a 1151 MiKO(hEeHOJI0BOIT KHC-
ot (M®K) — mpubnnzHo 540—720 mr ABidvi Ha IEeHb.

[Mpaktnunuii myHkr 10.2.3.2.4. 3araibHa TpUBATICTb MOYAT-
KOBOI iMYHOCYIIpECIl TTI0C KOMOIHOBAHOI ITiATPUMYIOUO] iMyHO-
cyrpecii g posideparrsHoro BH mae cranoBut > 36 Mics1IiB.

Ipaxktnunwmii myskT 10.2.3.2.5. [NamieHTH, aKi oTpuMyBaImn
MOTPiliHY IMYHOCYIIPECUBHY CXeMy, 1110 BKJIIOYae OenimMymad
a06o IKH na momaTok 1o cTaHmapTHOI iMyHOCYIIPECUBHOI Tepa-
Mii, MOXXYTb ITPOAOBXKYBATHU ITOTPIHY IMyHOCYIIPECUBHY CXEMY
SIK MiATpUMYIOUy Tepariito (puc. 9).

TTpaktuaauit myHkT 10.2.3.2.6. SIxmo AMK Tta azationpus
HE MOXXYTh OyTM BUKOPUCTaHI IJIs1 MiATPUMYIOUOI Tepartii, MOX-
Ha po3misiHyTy IKH a6o mizopu6in um nedayHomin (puc. 9).

10.2.4. BosuakoBuii Hedput V Kinacy

[Mpaktnynuit nyHkt 10.2.4.1. 3anporoHoBaHMI TiAXi
IO JIiKyBaHHS maiieHTiB i3 yuctum BH V knacy onumcano Ha
puc. 10.

patients who do not tolerate MPAA, who do not have
access to MPAA, or who are considering pregnancy.

Practice Point 10.2.3.2.2: Glucocorticoids should
be tapered to the lowest possible dose during mainte-
nance, except when glucocorticoids are required for
extrarenal lupus manifestations; discontinuation of
glucocorticoids can be considered after patients have
maintained a complete clinical renal response for > 12
months.

Practice Point 10.2.3.2.3: The dose of mycophenolate
mofetil (MMF) in the early maintenance phase is appro-
ximately 750—1000 mg twice daily, and for mycophenolic
acid (MPA), approximately 540—720 mg twice daily.

Practice Point 10.2.3.2.4: The total duration of
initial immunosuppression plus combination mainte-
nance immunosuppression for proliferative LN should
be > 36 months.

Practice Point 10.2.3.2.5: Patients treated with triple
immunosuppressive regimens that include belimumab
or a CNI in addition to standard immunosuppressive
therapy can continue with a triple immunosuppressive
regimen as maintenance therapy (Figure 9).

Practice Point 10.2.3.2.6: If MPAA and azathioprine
cannot be used for maintenance, CNIs or mizoribine or
leflunomide can be considered (Figure 9).

10.2.4 Class V lupus nephritis

Practice Point 10.2.4.1: A suggested approach to the
management of patients with pure Class V LN is de-
scribed in Figure 10.

KomeHTapi  BaxaHe niky- Hwuabka EdpekTnBHiCTb TA
BaHHS, 3aCHO-  BapTIiCTb Ni- 6e3neka 6eni-
BaHe Ha fo- KiB; 6e3ney- mymaby npo-
Kasax BUCOKOI  HWI Nig 4ac [AEMOHCTPOBaHi
BipOrigHoCTi; BariTHOCTi B [OCIIiOKEeHHAX

HMX4a 4acTto-
Ta 3arocTpeHb

BLISS-LN (104-11

MOPIBHSHO 3 LLIMPEHUX BIOKPU-
NigTPUMY0HUM TUX [OCTBKEHHAX
NpUMOMOM (28-1 TKAEHB)
asaTionpuHy (MpaKTn4HWIA

nyHKT 10.2.3.2.5)

TUXXIEHb) Ta PO3-

EdpektuBHICTb | 6€3- Takponimyc i Hocsig
reka BOKJIOCTIOPUHY  LIMKIOCMOPUH nepe-
NPOAEMOHCTPOBaHI  6e3neyHi nig 4ac BaXHO

B AURORA 1 (52 BariTHOCTI; Hefo- Y ANOH-
TvxHi) i AURORA CTaTHbO AaHUX CbKUX

2 — MPOHOBXEHHs  MpO BariTHICTb naujieHTiB

BMNPOBYBaHb (2
POKM); eheKTUB-
HiCTb i 6e3neka
Takponimycy npo-
JEMOHCTPOBaHi

B JOCHIOKEHHi
«MynbTuuinsosa
Tepanisi» Ha KuTan-
CbKUX NaLieHTax, y
AKUX TaKponimyc i
3HMXeHI go3n AMK
3acTocoByBanmcs
NpoTArom 24 micsuis
(MPaKTUYHWIA NYHKT
10.2.3.2.5)

npu 3acTtocyBaH-
Hi BOKNOCMOPUHY

PucyHok 9. MigTpumyroya imyHocynpecuBHa cxema y nauieHTiB 3 BOB4aKOBUM HEehpUTOM

TMpumitkn: AURORA, PeaKuisi HUPOK rnpy akTUBHOMY BOBYaKy 3 BoksiocriopyuHom; BLISS-LN, E¢hekTuBHicTb i 6€3-
neka 6enimyma6y y nauieHTiB 3 akTuBHUM BoB4aKoBum Heghputom; IKH, iHribitop kanbymHespuHy; AMK, aHanorn

MiKogheHonaTHoi KUC/IOTH.
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10.2.5. Bignosiap i pemuaus

10.2.5.1. Ouinka 6ionoeioi Ha aikyeanus npu BH

[Mpaktuunuii myHkT 10.2.5.1.1. BuzHaueHHs Bianosiai Ha
Tepamnito BH, 1110 BUKOPUCTOBYETBCS B KITIHIYHUX TOCITIIXKEH-
HSIX, HaBeIeHo Ha puc. 11.

10.2.5.2. Jlikysanus He3a008inbHOI 8i0n08i0i
Ha NIKYBAHHA

IIpaktrnunwmii myHkr 10.2.5.2.1. AJropuT™iYHIN TiaXia 10
MNAali€HTIB, BiIMOBiOb Ha TEpallilo SKUX BBAXKAETHCS HE3aI0-
BiJIbHOIO, HaBeAEHO Ha puc. 12.

10.2.5.3. Jlixysanus peuuousy BH

IMpakrrnunuii myHkr 10.2.5.3.1. TTicast nocsirHeHHsI TOBHOT
a00 yacTkoBoi peMicii peuunus BH ciin nikyBatu Tielo camoro
MOYaTKOBOIO TepaIli€lo, sika BUKOPUCTOBYBaJlacsl MJISI HOCSIT-
HEHHS IT0YaTKOBOI BiJIOBIAi, a00 aJIbTepHATUBHOIO PEKOMEH-
JIOBaHOIO TEPAIIi€lo.

10.2.5 Response and relapse considerations

10.2.5. 1 Assessing treatment response in LN

Practice Point 10.2.5.1.1: Definitions of response
to therapy in LN used in clinical trials are provided
in Figure 11.

10.2.5.2 Management of unsatisfactory response to
treatment

Practice Point 10.2.5.2.1: An algorithmic approach
to patients whose response to therapy is deemed unsa-
tisfactory is provided in Figure 12.

10.2.5.3 Treatment of LN relapse

Practice Point 10.2.5.3.1: After a complete or par-
tial remission has been achieved, LN relapse should be
treated with the same initial therapy used to achieve
the original response, or an alternative recommended
therapy.

Bosuakosuii Hedput V Knacy
(6ioncis HUPKW)

|

v

[MpoTeiHypis HU3bKOro PiBHA |

KoHTpostoviTe piBeHb rpoTeiHypii Ta 3anobiraite yCcKnagHeHHs M abo NikyuTe ix
(Hanpuknag, TpoM603, auchinigemisi, Habpsiku). MNpy 3arocTpeHHi NpoTeiHypii Ta/abo
YCKNaaHEeHHsIX npoTeiHypii (Tpom603, gucninigemisi, HAbpsKM) PO3riisHBTE iIMyHOCY-

- rpecuBHy Teparito

v

| [MpoTeiHypis HedpOTMYHOro AianasoHy

1. Biokaga peHiH-aHrioTEH3MHOBOI CUCTEMM i
KOHTPOJIb apTepianbHOro TUCKY

2. IMyHOCynpecuBHE MiKyBaHHS 3 ypaxyBaHHAM
No3aHMPKOBKX MPOSIBIB CUCTEMHOIO YEPBOHOIO
BOBYakKa

3. [NgpoKcMXxnopoxiH

1. Bnokaga peHiH-aHrioTEH3MHOBOT CUCTEMU Ta KOHTPOSb
apTepianbHOro TUCKY

2. Komb6iHOBaHe iMmyHOCynpecrBHE NiKyBaHHS FHOKOKOP-
TMKOIAaMM Ta OfMH iHLUWIA areHT (Hanpuknag, aHanoru
MIKOGOEHOJSI0BOI KMCOTH, LMKodocdamin, pPekoMeH-
Jauis pexumy rmioKOKOPTUKOIAiB, ane 6axaHa nomipHa/
3MeHLweHa go3sa (myHkT 10.2.3.1.1))

3. FigpokcmxnopoxiH

PucyHok 10. JlikyBaHHS1 nayieHTIB i3 Y4NCTUM BOBYaKOBUM Heghputom knacy V

— 3MeHLeHHs npoTeinypii < 0,5 r/r (50 mr/MMonb), BumipsHoi sk CI1K i3 24-roguHHoro

MoBHa BignoBigb* 360py ce-i

— Crabinisauia a6o noninweHHs dyHKLUii HUPOK (+ 10—15 % Big BUXIQHOMO PiBHS)

— MpoTtarom 6—12 micauiB no4aTok Tepanii, ane Moxe TpmsaTty GinbLue HiX 12 Mmic.

lNMepBuHHa edhek-
TUBHICTb HUPKOBOI
Bignosigi

— CIMNK < 0,7 r/r (70 mr/mmonb) Ha 1,73 m?
— pLUK® He 3HmXyeTbCs noHag, 20 % Bifg, BUXiAHOMO piBHSA, ab6o 60 mn/xe/1,73 m? Ta 6inbLue
— He 3acTocoByBanacs ekctpeHa Tepanisi Npyu HEeEKTUBHOCTI NiKyBaHHS

— 3MeHLLUEHHs NpoTeiHypii WwoHarMeHLwe Ha 50 % i go < 3 r/r (300 Mr/mMMorsb), BUMIPSIHOI 3a

YactkoBa BignoBigb

ponomoroto ClK i3 24-roguHHOro 360py ceui
— Crabinisauia a6o noninweHs dyHKLii HUPOK (= 10—15 % Bif BUXiGHOrO piBHSA)

— lMpoTtarom 6—12 micauiB nicna no4aTky Tepanii

BipcyTHicTb Bigno-

Bigi YyaTky Tepanii

— HeMoXnuBICTb JOCArTU 4aCcTKOBOI a60 MOBHOI BigNOBIAi npoTarom 6—12 micauis nicns no-

PucyHok 11. BusaHa4eHHs1 BignosBigew, siki 3a3Buvari BUKOPUCTOBYIOTbCS B KJTiIHIYHUX BOCTIOXEHHAX
BOBYaKOBOIro He¢hputy
TMpumitkn: *ans gitevi Bikom go 18 pokiB noBHa BigMoBiAgb BU3HAYa€TbCA K MPoTeiHypia < 0,5 /1,73 M? Ha AeHb
abo < 300 mr/mM? Ha AeHb Ha OCHOBI 24-roguHHOro 3paska cedi. PLUK®, po3paxyHkoBa LUBUAKICTb K/1y604KOBOI

pinbTpadii; CBK, 6inok-kKpeaTtnHiHoBe criBBigHOLLEHHS.
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1 | lNepeBipTe NPUXUIBHICTb A0 MiKyBaHHS

[MoBTOPITE 6IONCII0, AKLLO € CyMHIBU LLIOAO XPOHidaLii abo iHLIOro giarHo3y (Hanpuknag, TPOMOOTUYHA MiKPOaHTi-
onaris)

PucyHok 12. JlikyBaHHA nayieHTiB, Ki NOKa3anu He3a[o0BiNbHY BifnoBiAb Ha Mo4aTKoBYy Tepariito aKkTUBHOIro

BOBYaKoOBOro HeghpuUty

BoBuakoBwuii HedhpuT Ta nigo3pa Ha
TPOMOGOTMYHY MiKpoaHrionarito

TecT Ha akTuBiHCTL ADAMTS13 Ta aHTUTINa
no ADAMTS13
TecT Ha aHTMdoCchoNINiaHI aHTUTINa

Il

Crpatndikavis pusmky TpomM60TNY-
——|  HOi TPOMOOLIMTOMNEHIYHOI Nypnypwn

CepepHin/Bucokui
pu3KK (> 5 NyHKTIB)

N

HU3LKWIA pUanK* | (wkana PLASMIC)
(0—4 nyHKTM) X

A 4 h 4 A 4
Hn3bKa akTMBHICTb HopmanbHa akTuBHICTb | | HopmarnbHa akTVBHICTb
ADAMTS13 (< 10 %) ADAMTS13 i BigcyTHI ADAMTS13 Ta HasBHi

aHTudpocdoninigHi aHTudocdoninigHi
aHTuTina aHTUTina
A 4 l’ ‘l

CVCTEMHWI YepBOHWUIA BOB-
Yak, acoujirioBaHui i3 TPOM60O-
TUYHOIO TPOMOOLIMTOMNEHIYHOI

nypnyporo

OuiHuTb eTionorito
TPOMOOTUYHOI MIKpPO-
aHrionarii

CwuHgpom aHTudocdo-
ninigHoi Hedpponarii

v
lMepBrHHa a60 BTOpUHHA
KOMMeMeHT-onocepeaKkoBaHa
TPOMOOTMYHA MiKpOaHrionaTis

h 4 l’ h 4

MnasamosamilLlieHHs] PosrnsiHete IHwa
+ [IIOKOKOPTUKOIAN eKkynizymab eTionoris v ___

+ puTyKcumab AHTUKOArynauisa +/—
+/— Kannaunsymao nnasMo3samilLieHHsi

PucyHok 13. BegeHHs1 nayieHTiB i3 BOBYaKOBUM HEYPUTOM i TDOMBOTUYHOIO MiKpoaHrionarieto.
Bendapudi PK, Hurwitz S, Fry A Ta iH. BuBegeHHs1 Ta 30BHiLUHS nepeBipka ouiHkn PLASMIC gnsa wBuakoi oyiHkun
AOPOCIINX i3 TPOMOOTUYHUMU MiIKpOaHrionaTissMu: KoropTHe gocnigxeHHs. Lancet Haematol. 2017; 4:
e157-e164.

Mpumitkn: ADAMTS13, gesiHterpuH i metanonpoTteiHa3za 3 MOTUBOM Tpom6ocrnoHauHy tuny 1, yneH 13; PLASMIC,
KinbkKicTe TpOM60UNTIB, KOMGiIHOBaHa 3MiHHa reMoJli3y, BiACYTHICTb aKTUBHOIO paKy, BiACYTHICTb TpaHcnnaHTayil
CTOBOYPOBUX KNIITUH a60 conigHUX opraHiB, cepeaHi KkopryckynsapHui o6’em (MCV), mixkHapogHe Hopmaii3oBa-
He cniBeigHowieHHs (INR), KpeaTHHiH.
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10.3. OcobauBi cutyauii

10.3.1. BoBuakosuii HepuT i TPOMOOTHYHA MIKpPOAHTiO-
naris

[Mpaktuanmii myskT 10.3.1.1. [MTamienTn 3 BH i Tpom6oTIa-
Hoto MiKpoaHrionaTieto (TMA) MoBUHHI JIiKyBaTUCS BilMOBiI-
HO 110 ocHOBHOI eTioiorii TMA, sk moka3aHo Ha puc. 13.

10.3.2. BariTHicTh y XBOPUX HA BOBYAKOBHIA He()pUT

IIpaktrnunwmii myskr 10.3.2.1. [Namientam 3 aktuBHUM BH
CJliI peKOMEHIyBaTU YHMKATH BariTHOCTIi, ITOKM XBOpoOa ak-
TUBHA a00 TPHMBA€E JIIKyBaHHS IIOTEHLIMHO TepaTOreHHUMU
MpernaparaMm, a TaKOX MPOTATOM > 6 MiCSILiB ITiCIIsSI TOTO, SIK
BH cTae HeakTUBHUM.

IMpaktnunumii nyHkt 10.3.2.2. [o6 3MEHIIUTU PUZUK
YCKJIaJIHEHb BariTHOCTI, TiAPOKCUXJIOPOXIiH CJIi/l TPOJOBXKYBaTH
MiJ Yyac BariTHOCTI, @ HU3bKi 1031 acTipyuHYy CJIi[l pO3ITOYNHATHA
10 16 TUKHIB BaTriTHOCTI.

IMpaktnunumii myskr 10.3.2.3. [iokokopTukoinu, Tiapo-
KCHUXJIOPOXiH, a3aTioNpuH, TAKPOIIMYC i HTUKJIOCITIOPUH BBaXKa-
I0ThCSl 0€3MEYHUMU IMYHOCYTIPECUBHUMU METOJAMM JTIKyBaH-
HS TIiJl Yac BariTHOCTI.

10.3.3. JlikyBaHHSI BOBYAKOBOI0 He(puTy y mireit

IIpaktuunuii myHkt 10.3.3.1. JlikyiiTe negiaTpuyHuX Maii-
eHTiB i3 BH 3a momomorolo cxem iMmyHocyIipecii, moaioHux 10
THX, 1110 3aCTOCOBYIOTBCS [IJIs1 JOPOCIMX, ajie Mif 4yac po3pod-
KU TUIaHY Teparnii BpaxoByiTe NMUTaHHS, IO CTOCYIOThCS L€l
MOMyJIsiLii, TaKi IK KOPUTYBaHHS 103U, PiCT, PepPTUIBHICTD Ta
TICUXOCOIIiaJIbHI (PaKTOPH.

10.3.4. BeieHnsi XBOpHX HA BOBYAK 3 HUPKOBOIO HEJIOCTAT-
HICTIO

IIpaktnunwii myHkT 10.3.4.1. [Mamientn 3 BH, y skux po3-
BUBAETHCSI HUPKOBA HENOCTATHICTb, MOXYTh JIKyBaTHCS 3a
JIOIIOMOTI0I0 TeMOJIiai3y, MepUTOHEeaIbHOTO Aiajidy abo TpaH-
CIUIaHTallii HUPKKU; TpaHCIIaHTallisi HUPKU € Kpalllolo MOpiB-
HSTHO 3 IOBIOTPUBAJIMM Jiajli3oM.

10.3 Special situations

10.3.1 Lupus nephritis and thrombotic microangi-
opathy

Practice Point 10.3.1.1: Patients with LN and
thrombotic microangiopathy (TMA) should be ma-
naged according to the underlying etiology of TMA, as
shown in Figure 13.

10.3.2. Pregnancy in patients with lupus nephritis

Practice Point 10.3.2.1: Patients with active LN
should be counseled to avoid pregnancy while the disease
is active or when treatment with potentially teratogenic
drugs is ongoing, and for >6 months after LN becomes
inactive.

Practice Point 10.3.2.2: To reduce the risk of preg-
nancy complications, hydroxychloroquine should be
continued during pregnancy, and low-dose aspirin
should be started before 16 weeks of gestation.

Practice Point 10.3.2.3: Glucocorticoids, hydroxy-
chloroquine, azathioprine, tacrolimus, and cyclospo-
rine are considered safe immunosuppressive treatments
during pregnancy.

10.3.3 Treatment of lupus nephritis in children

Practice Point 10.3.3.1: Treat pediatric patients with
LN using immunosuppression regimens similar to those
used in adults, but consider issues relevant to this popu-
lation, such as dose adjustment, growth, fertility, and
psychosocial factors, when devising the therapy plan.

10.3.4 Management of lupus patients with kidney
failure

Practice Point 10.3.4.1: Patients with LN who de-
velop kidney failure may be treated with hemodialysis,
peritoneal dialysis, or kidney transplantation; and kid-
ney transplantation is preferred to long-term dialysis.

lMepeknapg: k.m.H. M.[]. IBaHoBa, pegaryBaHHs: npogh. 4.4. IBaHos M
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Abstract. Background. The pandemic of noncommunicable chronic diseases and the high prevalence
of combined damage fo the cardiovascular system and kidneys determine the relevance of confinu-
ing scientific research to solve these medical problems. Therefore, the aim of this study was fo compare
the influence of the Earth’s electromagnetic field on the occurrence of episodes of kidney disease and
myocardial infarction in order to search for new pathogenetic components of cardiorenal syndrome and
deepen fundamental knowledge. According to the Lithuanian magnetometer GCIO03, a number of stu-
dies in 2014-2018 found that changes in the Earth’s electromagnetic field may play an important role in
the pathogenesis of cardiovascular diseases as well as theirincidence. Since the functioning of the cardio-
vascular system and kidneys are closely connected through the metabolic processes of the cardiorenal
metabolic axis, this study tested the hypothesis that changes in the Earth’s electromagnetic field may also
affect the pathogenesis of kidney disease as the changes of local magnetic field have been shown fo in-
fluence the functioning of the cardiovascular system. Materials and methods. This was a search refrospec-
tive study on the relationship between the influence of local Schumann resonances and the occurrence
of hospitalizations in 1340 patients with kidney disease. It also examined the relationship between local
Schumann resonances and heart attacks in patients admitted to the University Hospital of the Lithuanian
University of Health Sciences (703 patients). Mean power of local magnetic field fluctuations in Lithuania
was measured in pT2 s2 in five different frequency ranges, which overlaps the Schumann resonance and
electfroencephalogram’s frequency ranges: SDelta (0-3.5 Hz), STheta (3.5-7 Hz), SAlbha (7-15 Hz), SBeta
(15-32 Hz), SGamma (32-66 Hz). The data of hospitalizations fo the Nephrology Department of University
Hospital and the dynamics of Schumann resonances were analyzed from January 1, 2021 to December
31, 2021. The data of hospitalizations for myocardial infarction to the Cardiology Department of University
Hospital and the dynamics of Schumann resonances were studied from January 1, 2016 to December 31,
2016. Results. It was found that changes in the strength of the Earth’s local magnetic field in 2016 and 2021
were comparable and corresponded fo the characteristic annual dynamics of the Earth’s local electro-
magnetic fields. This made it possible fo conduct a comparative analysis of annual correlation graphs and
establish general frends in the dynamics of indicators and graphical similarifies. It confirmed the presence
of a general dependence of reactions to the external electromagnetic field of the Earth in female and
male patients both with nephrological pathology and myocardial infarction. In nephrological patients of
both sexes, all correlation coefficients in all ranges of Schumann resonances were positive. The only nega-
tive correlation coefficient P5 (SGamma) (32; 65) Hz (r=-0.069, p = 0.313) was in the female group. This fact
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as well as the presence of a significant dynamics of the correlation coefficient P5 (SGamma) (32, 65) Hz
(r=0.009; p =0.475) in the male group indicate that higher magnetic field strength in this frequency range
may be associated with a reduced incidence of kidney disease. We obtained data that a higher mag-
netic field intensity in the gamma range from 32 to 65 Hz as a pathogenetic component can contribute to
the destabilization of the cardiovascular system, but at the same time it is associated with a positive effect
on the state of nephrological pathology. Based on this, we can tentatively assume the opposite direction
ofthe Earth’s electromagnetic field influence on the pathogenetic mechanisms of renal and cardiovascu-
lar diseases. This is clearly demonstrated by comparing the correlation coefficients between the incidence
of kidney disease and the occurrence of myocardial infarction in men and women. The Earth’s stronger
magnetic field in the gamma range conftributes to an increase in the incidence of myocardial infarction,
which is confirmed by the large number of patients during this period. Under these same conditions, a de-
crease in the incidence of kidney disease has been detected. This opposite direction is observed in both
sexes. But in women the reaction is stronger, which is confirmed by a larger difference in correlation coef-
ficients. Conclusions. 1. Changes in the Earth’s electromagnetic field are related to the functional state
of the cardiovascular system and the condition of the kidneys. 2. It can be assumed that the effect of the
Earth’s electromagnetic field on the pathogenetic mechanisms of kidney disease is in the opposite direc-
tion of that on the cardiovascular one. 3. Reliable gender differences in correlations between the influence
of changes in the local Schumann resonance on the functional state of the cardiovascular system and
kidneys were not found. 4. The connection of the Earth’s local geomagnetic field with kidney function may
be another new unexplored pathogenetic mechanism in cardiorenal syndrome and noncommunicable
chronic diseases.

Keywords: noncommunicable diseases; cardiorenal syndrome; kidney disease,; acute myocardial in-
farction, local Schumann resonance; Earth’s magnetic field
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dysfunction in another, was called cardio-
renal syndrome [7—9].

Introduction
Relevance explained

Despite the great successes of medicine in all areas of
its activity, a pandemic of noncommunicable chronic di-
seases (NCDs) continues in the world. At the same time,
cardiovascular diseases are still the main cause of death and
disability [1, 2], and chronic kidney disease is widespread
(10—13 % of the population, its affects up to 800 million
people worldwide), irreversible, progressive and is associ-
ated with higher cardiovascular risk [3—6].

Medical science has thoroughly studied the pathoge-
nesis of cardiovascular and kidney diseases. However, it is

The leading causes of kidney injury in
cardiovascular disease are renal hypertension and the ad-
verse effects of diuretic therapy, which lead to hypovolemia,
hypokalemia, and nephron damage [10—13].

The kidneys are the most important metabolic organ
involved in humoral regulation, water and electrolyte me-
tabolism, and microcirculation. Therefore, impaired re-
nal function leads to fluid retention in the body, metabolic
acidosis, and electrolyte imbalance of potassium, sodium,
calcium, and magnesium. This, accordingly, creates an ad-
ditional load of fluid on the heart, reduces the sensitivity of
beta-adrenergic receptors to endogenous catecholamines,
disrupts the formation of action potentials in cardiomyo-
cytes and contributes to the progression of cardiovascular
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diseases [6, 13, 14]. Renal dysfunction is associated with a
higher incidence of recurrent myocardial ischemia, myocar-
dial infarction (MI), stroke, major bleeding complications,
acute heart failure, atrial and ventricular fibrillation. Even a
slight decrease in renal function significantly aggravates the
course of the underlying cardiac pathology, while simulta-
neously increasing the frequency of complications, risk of
death, and, conversely, a decreased myocardial contractility
affects kidney function in the most negative way [10, 15, 16].
Therefore, the further search for new approaches to solving
these problems remains absolutely relevant.

Magnetoelectrochemical theory of metabolism

A promising direction for searching for new components
of the pathogenesis of NCDs, in particular cardiorenal syn-
drome, are approaches from the positions of magnetobio-
logy and complementary medicine, including modern bio-
physical knowledge about the structure of the micro level of
matter [17, 18]. This is due to the transition of science to the
level of understanding of quantum processes. Now modern
scientists have the opportunity to develop aspects of quan-
tum pathogenesis. New fundamental knowledge about the
structure of tissues of the human body at the micro level can
change the scientific view on the pathogenesis of NCDs and
cardiorenal syndrome. Briefly and simplified, these ideas
can be presented as follows.

The modern paradigm of ideas about the microstructure
of matter is based on the fact that at levels above 10~'* nm,
all atoms have an electromagnetic structure and consist
of electromagnetic fields. All matter on planet Earth and
within the human body are made up of about 100 types of
atoms. Regardless of the type, all atoms consist of a nucle-
us, an electron shell and are divisible. They consist of field
structures — fermions, which are united by the fundamental
forces of field electromagnetic, strong, weak nuclear inter-
actions, the carriers of which are bosons. Accordingly, all
parts of the atom are different forms of energy. The total
energy that forms atoms determines their corresponding
electrical charges. This determines the exchange interac-
tion of electrons between atoms, the primary properties of
atoms and the objects formed by them (molecules, etc.) at
the macro level of the world. Accordingly, all chemical reac-
tions are the result of the exchange interaction of electrons
between atoms, and the chemical reactivity of molecules is
a quality that is determined by electromagnetic characteris-
tics of the atoms that form them. Thus, the substances they
form are also different forms of energy at the micro level of
their organization [19—22]. This completely changes the
scientific understanding and understanding of the structure
of the human body. It turns out that all the tissues of the hu-
man body, at the micro level of structural organization, are
also conglomerates of electromagnetic fields. Therefore, all
processes of metabolism of substances in the human body
are the result of electromagnetic to chemical interactions
between atoms and molecules.

Important scientific discoveries included understanding
the role of magnetoelectric processes in the functioning of
cell membranes of the human body [23], the role of water
[24] and electromagnetic signaling [25] in the intercellular

communication iz vivo. Systematization and analysis of new
fundamental knowledge accumulated by world science led
to the conceptualization of the magnetoelectrochemical
theory of metabolism [22, 26—28]. Now in modern science
there is another new idea about the structure and functio-
ning of the human body — the electromagnetic, or frequen-
cy-response model. According to this model, it is clear that:
1) the entire human body is formed by different types of
electromagnetic energies; 2) electromagnetic processes de-
termine all types of chemical reactions between molecules
in the human body in vivo; 3) electromagnetic processes and
electromagnetic fields of the morphological structures of the
human body (membranes, cells, tissues, organs, etc.) form
the basis of electromagnetic signaling, which allows the cells
of the body to be a single whole and function. The cessation
of electromagnetic processes in cells means their death [22,
26, 28].

All this new fundamental knowledge opens up the pos-
sibility for medical science to search for new mechanisms
of the pathogenesis of NCDs at the quantum level. Now,
through magnetobiology approaches, we can try to develop
fundamentally different aspects of the pathogenesis of some
of the most important NCDs — cardiovascular and kidney
diseases.

Local Earth’s magnetic field
and cardiorenal axis

Since the human body at the micro level of its structure
is a conglomerate of electromagnetic energy, all metabolic
processes in it are determined and are the result of electro-
magnetic to chemical interaction, the influence of external
electromagnetic fields on humans should have clinical sig-
nificance in the pathogenesis of NCDs. For example, the
influence of the absence of the Earth’s magnetic field on
the human body, etc., has been proven [29—35]. The car-
dioprotective effect of stressful conditions by weak magnetic
fields in the Schumann resonance band has been found
[36] as well as subjective and objective improvement in the
state of patients during the treatment of sleep disorders with
Schumann resonance frequencies [37].

To understand the pathogenesis of NCDs, it is impor-
tant that the Earth’s magnetic field is constantly changing.
It is characterized by daily, weekly, monthly, annual, etc.
cycles of oscillations. In winter, the spectral power of the
Earth’s local magnetic field decreases. In spring, it begins
to increase and reaches its maximum in summer. In au-
tumn, the magnetic field strength begins to decrease to its
minimum point in winter (data from the Lithuanian mag-
netometer GCI003 are available from: https://www.heart-
math.org/research/global-coherence/gcms-live-data/).
These changes can affect the processes occurring in the hu-
man body. The health literature has found that both weak
and strong magnetic fields are associated with health ef-
fects [32, 35, 38—42]. Low-frequency magnetic fields have
a positive effect on humans [36], however, high frequencies
can cause stress reactions in human regulatory systems [38,
43, 44]. People may have different sensitivity to magnetic
field frequencies depending on age, gender and health sta-
tus [29, 34, 45].
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It has also already been found that Schumann reso-
nances, certain dominant frequencies of the Earth’s electro-
magnetic field, have a fundamental influence on the human
body. As it turned out, the frequency ranges of Schumann
resonances coincide with the frequencies of electrical activi-
ty of the brain and can be considered as related processes. At
the same time, it has already been shown that high-frequen-
cy waves of Schumann resonances have a stressful effect on
living organisms [46—56]. It is the high-frequency ranges of
Schumann resonances that can be a pathogenetic compo-
nent, which causes destabilization of the clinical condition
in patients with NCDs. Therefore, we consider the study
of the frequency ranges of Schumann resonances to be the
most promising at this scientific stage.

Since 2014, the Lithuanian University of Health Scien-
ces (LUHS) has begun studying the influence of the Earth’s
electromagnetic field and Schumann resonance ranges on
the pathogenesis of cardiovascular diseases. Thanks to the
directorate of the institute, Lithuania received and began to
use an extremely sensitive magnetometer (pT sensitivity),
the only one of a kind in Europe. Currently, there are six
such magnetometers across the globe: USA, Canada, Sau-
di Arabia, New Zealand, South Africa, and Lithuania. By
using magnetometer’s live data, we can observe changes in
the local earth’s time-varying magnetic fields in Lithuania
and compare it with medical data. It has been found that
changes in the Earth’s electromagnetic field have a role in
the pathogenesis of cardiovascular diseases and affect their
incidence [45, 49—-56].

The functioning of the cardiovascular system and kid-
neys is closely related through the metabolic processes of the
cardiorenal metabolic axis [57—59]. Therefore, it is logical
to hypothesize that changes in the Earth’s electromagnetic
field should also affect the pathogenesis of kidney disease if
they influence the functioning of the cardiovascular system.
Studies on the influence of changes in the Earth’s electro-
magnetic field on the function of the urinary system have
never been carried out in world science before, according to
the literature we have studied. In 2022, an analysis of corre-
lations between the interaction of the Earth’s magnetic field
and episodes of kidney disease was performed for the first
time. However, questions about the existence of the influ-
ence of the Earth’s electromagnetic field on the cardiorenal
axis remain unanswered for now. The search for new patho-
genetic links of cardiorenal syndrome should be continued.
Therefore, the aim of this study was to compare the possible
influence of the Earth’s electromagnetic field on the occu-
rrence of episodes of kidney disease and myocardial infarc-
tion in order to search for new pathogenetic components of
cardiorenal syndrome and deepen fundamental knowledge.

Materials and methods
Organizational data

Scientific work was carried out in conjunction with the
following scientific institutions: 1) LUHS (the cooperation
coordinator is Head of the Nephrology Department, prof.
I.A. Bumblyte and senior researcher of the Laboratory of
Automation of Cardiology Research of the Institute of Car-
diology of the LUHS, prof. A. Vainoras); 2) Poltava State

Medical University (the cooperation coordinator is Head
of the Department of Internal Medicine and Emergency
Medicine, prof. M. Potyazhenko); 3) HeartMath Institute,
USA (the cooperation coordinator is director of research at
the Institute and project coordinator of GCI’s Global Co-
herence Monitoring System R. McCraty; 4) Kaunas Uni-
versity of Technology, Lithuania (the coordinator of the
mathematical part is M. Landaukass, assoc. prof. of the De-
partment of Mathematical Modelling).

The analysis of the presented data is a fragment of re-
search work of the Department of Internal Medicine and
Emergency Medicine of Poltava State Medical University
titled “Development of algorithms and technologies for
implementing a healthy lifestyle in patients with noncom-
municable diseases based on the study of functional status”
(state registration number 0121U108237, UDC 613:616-
056-06:616.1/9-03) and it is a fragment of a research project
of the LUHS on the topic “Investigation of interactions be-
tween the Earth’s magnetic field variations and human and
animal health and behavior”.

Magnetometer data

The local time-varying magnetic field intensity was
measured using magnetometer situated in Lithuania, which
is part of the Global Coherence Monitoring Network. Two
magnetic field detectors (Zonge Engineering Inc.) ANT4
are positioned in north/south and east/west. Data used in
the analysis is from the east-west direction. Signals from the
magnetometers were digitized with a 24-bit data acquisition
system (Symmetric Research, Las Vegas, NV) at a rate of
130 Hz and uploaded hourly to a cloud storage for offline
processing. The overview of the magnetometer’s data is avai-
lable on web page (https://www.heartmath.org/research/
global-coherence/gcms-live-data/). Hourly data files were
downloaded to a PC workstation for post-processing where
each file was transformed into consecutive 30-second-long
segments. The power spectral density (PSD) was calculated
for each segment. All PSD segments for each hour were
then averaged together. The sum of the PSD in the fre-
quency range of 0—65 Hz was calculated for each hour in
the study period. In the estimated power curve, there is a
series of dominant Schumann resonance frequencies, which
are divided into ranges that overlap with the EEG wave clas-
sification (as related processes): 0 to 3.5 Hz — delta waves
(P1), 3.5 to 7 Hz — theta waves (P2), 7 to 15 Hz — alpha
waves (P3), 15 to 32 Hz — beta waves (P4), 32 to 100 Hz —
gamma waves (P5) [46, 47]. Mean power of local magnetic
field fluctuations in Lithuania is measured in pT? s? in five
different frequency ranges, which overlaps the Schumann
resonance and EEG frequency ranges (we named them
SDelta (0—3.5 Hz), STheta (3.5—7 Hz), SAlpha (7—15 Hz),
SBeta (15—32 Hz) and SGamma (32—66 Hz) to distinguish
from the EEG bands). Average readings of Schumann’s lo-
cal Earth’s magnetic field dynamics and hospitalization data
were compared by calendar weeks of the year.

A spectral analysis of the magnetometer data was made
and is summarized below.

Consider magnetic field intensity {/}"",, where #is dis-
crete time variable.
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In order to transform 1/}~ to the frequency domain,
the discrete Fourier transform (DFT) (Eq. (1)) was used.
The drawback of DFT is that one cannot observe the change
in spectral density over time unless sequentially computing

DFT. To achieve this, the short-time Fourier transform
(STFT) was used.

F(o)=Xl &(t-1) e, teZ )

STFT for {/}""," is represented by Eq. (2). In fact, this is
essentially the analogue for Eq. (1) but applied to the func-
tion 7 + & (t— 7). E(1) is a so-called windowing function,
which has a value close to 1 in a subdomain of 7 centered on
0 and a value close to 0 elsewhere. The units of f{w) and
F(r, ®) are pT * s due to the fact that the intensity of the
magnetic field is measured in pT.

S(t,0) = |F(r,0)|2 3)

Spectrograms investigated in this work is the squared
modulus of STFT (Eq. (3)). Originally, units of a spectro-
gram would be pT? * s. (1, ®) is often referenced as power
spectral density. Thus, the value of S(t, ) is interpreted as
signal power at the time interval At starting at the time mo-
ment 7 and at the frequency range Am correspondingly star-
ting at the frequency w.

More detailed algebraic and spectral analysis of local
magnetic field intensity is presented in [60].

Participants

This theoretical comparative exploratory study analyzed
the influence of local Schumann resonances of the Earth’s
magnetic field on the occurrence of episodes of kidney di-
sease according to hospitalizations to the Nephrology De-
partment of the University Hospital at the LUHS and on
the occurrence of myocardial infarction according to hospi-
talizations to the Cardiology Department of the University
Hospital of the LUHS.

Data about hospitalizations to the Nephrology Depart-
ment of University Hospital at the LUHS and the dynamics
of Schumann resonances in local Earth’s magnetic field
were analyzed in a retrospective exploratory study. The study
period was from January 1, 2021 to December 31, 2021. Ad-
mission data for 1340 patients with kidney disease over the
period were included in the study. Cases of non-core hos-
pitalizations without kidney pathology were excluded from
the analysis. The proportion of emergency hospitalization
was 52 % (699/1340). 53 % (716/1340) of patients were men
(mean age is 59.10 £ 17.23 years, Me of 60.80 years), 47 %
(624/1340) were women (mean age is 62.96 £ 17.55 years,
Me of 65.2 years).

Data about hospitalizations to the Cardiology Depart-
ment of University Hospital at the LUHS and dynamics
of local Earth’s magnetic field Schumann resonances were
analyzed in a retrospective exploratory study. The study pe-
riod was from January 1, 2016 to December 31, 2016. Ad-

mission data for 703 patients with cases of acute myocardial
infarction over the period were included in the study. 62 %
(435/703) of patients were men (mean age is 63.44 + 11.65
years, Me of 63 years), 38 % (268/703) were women (mean
age is 73.21 = 10.45 years, Me of 75 years).

All applicable ethical rules have been observed.

Statistical analysis

Statistical analysis was performed using the Prism 5.0
software package. The data obtained are presented as mean
values with their standard deviation of the mean (STDEV)
error (M £ STDEV). Nonparametric Mann-Whitney
U-test was used to compare and determine the statistical
significance of differences in statistical properties between
groups. The differences were considered significant at
p < 0.05. Pearson coefficient for the linear correlation be-
tween two variables was calculated. The level of p < 0.05 was
considered statistically significant.

Other scientific methods

General scientific (dismemberment and integration of
elements of the studied system, imaginary experiment, logi-
cal analysis, induction, deduction, and synthesis of know-
ledge) and theoretical methods (method of constructing
theory, logical methods, and rules of normative nature) were
used in this study.

Results

When comparing changes in the strength of the Earth’s
local magnetic field in 2016 and 2021 (Fig. 1), it was found
that the spectral power of the Earth’s local time-varying
magnetic field decreased in winter, increased in spring, was
highest in summer, decreased again in autumn and con-
tinued the trend to its lowest point in winter (data from
the Lithuanian magnetometer GCI003 from the website:
https://www.heartmath.org/research/global-coherence/gc-
ms-live-data/). Thus, changes in the strength of the Earth’s
local magnetic field in 2016 and 2021 were considered com-
parable in such a way that they correspond to the known
characteristic annual dynamics of the Earth’s local electro-
magnetic fields [45].

In a previous scientific study, a relationship was found
between the number of hospitalizations of patients with
nephrological pathology per week and the average weekly
geomagnetic field strength in different frequency ranges
(Fig. 2). A correlation was also revealed between the num-
ber of acute ST-segment elevation myocardial infarction
cases per week and the average weekly geomagnetic field
strength in different frequency ranges (Fig. 3). This allowed
to conclude that cases of hospitalization of males and fe-
males both with nephrological pathology and MI are sta-
tistically significantly associated with seasonal changes in
the local geomagnetic field. Thus, changes in the Earth’s
electromagnetic field are related to the functional state of
the cardiovascular system (the occurrence of myocardial
infarction) and the condition of the kidneys (the number of
hospitalizations with nephrological pathology). A compa-
rative analysis of annual correlation graphs found that each
study had a certain graphical similarity and general trends
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in the dynamics of indicators. This confirmed the presence
of a general dependence of reactions to the external elec-
tromagnetic field of the Earth in female and male patients
both with nephrological pathology (Fig. 2) and myocardial
infarction (Fig. 3).
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Figure 1. The changes in power of local Earth’s
magnetic field in Lithuania (GCI003) during 2016
and 2021
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Figure 2. Coefficients of correlation between number
of weekly cases of kidney disease among men
and women and mean magnetic power in different
frequencies for the whole year (data from the LUHS
Nephrology Clinic, 2021). Difference between genders
is non-significant
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Figure 3. Coefficients of correlation between number
of weekly cases of Ml in older (> 63 years) men group
and women and mean magnetic power in different
frequencies for the whole year (data from the LUHS
Cardiology Clinic, 2016). Difference between genders
is non-significant

Analysis of annual correlations in both studies demon-
strated that in nephrological patients of both sexes, all cor-
relation coefficients in all ranges of Schumann resonances
were positive, except for a negative correlation coefficient
P5 (SGamma) [32; 65] Hz (r=—0.069; p = 0.313) in the fe-
male group. This fact and the presence of reliable dynamics
of the correlation coefficient PS5 (SGamma) [32; 65] Hz
(r=0.009; p = 0.475) in the male group indicates that high-
er magnetic field intensity in this frequency range is associ-
ated with a decreased incidence of kidney disease (Fig. 2).
In cardiac patients of both sexes, the opposite situation was
observed: all correlation coefficients in all Schumann reso-
nance ranges were negative, except for a positive correlation
coefficient P5 (SGamma) [32; 65] Hz (r = 0.240, p = 0.455)
in the female group. This fact and the presence of dynamics
of the correlation coefficient P5 (SGamma) [32; 65] Hz
(r=—0.115; p = 0.424) in men indicates that higher mag-
netic field intensity in this frequency range is associated with
an increase in the number of myocardial infarctions (Fig. 3).
Thus, we obtained data that a higher magnetic field inten-
sity in the gamma range from 32 to 65 Hz as a pathogenetic
component can destabilize the cardiovascular system, but at
the same time it is associated with a positive effect on the
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Figure 4. Correlation coefficients in men admitted
to nephrology and heart departments
(data from the LUHS Cardiology Clinic, 2016,
and from the LUHS Nephrology Clinic, 2021)
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Figure 5. Correlation coefficients in women admitted
to nephrology and heart departments
(data from the LUHS Cardiology Clinic, 2016,
and from the LUHS Nephrology Clinic, 2021)
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state of nephrological pathology. Based on this, we can ten-
tatively assume the opposite direction of the influence of the
Earth’s electromagnetic field on the pathogenetic mecha-
nisms of renal and cardiovascular diseases. This is clearly
demonstrated by comparing the correlation coefficients
between the incidence of kidney disease and myocardial in-
farction in men (Fig. 4) and women (Fig. 5). The Earth’s
stronger magnetic field in the gamma range contributes
to an increase in the incidence of myocardial infarction,
which is confirmed by the large number of patients during
this period. Under the same conditions, a decrease in the
incidence of kidney disease has been detected. This opposite
direction is observed for both sexes. But in women the reac-
tion is stronger, which is confirmed by a larger difference in
correlation coefficients (Fig. 5).

Discussion

Based on the results of this study, we can tentatively as-
sume the opposite direction of the influence of the Earth’s
electromagnetic field on the pathogenetic mechanisms of
renal and cardiovascular diseases. This makes us understand
that science still does not know enough about the metabolic
interactions in the cardiorenal axis and that there are unknown
pathogenetic components of the cardiorenal syndrome due to
the influence of local Schumann resonance. To search for sci-
entific truth, let’s discuss possible mechanisms of influence
of the Earth’s local electromagnetic field — Schumann reso-
nance on the cardiovascular and urinary systems.

It has long been believed that the Earth’s static magnetic
field does not affect humans, while alternating magnetic
fields such as power frequency fields [61] and pulsed fields
[62] may have adverse health effects and have therapeutic
use, respectively [63—65].

A scientifically validated connection between the bio-
logical influence of the Earth’s local electromagnetic field
on humans is the fact that the frequencies of the Schumann
resonance coincide with the frequencies of the human brain.
It has been found that the brain rhythm of a sleeping person
is a sinusoidal delta rhythm (frequency 0.3—4 Hz, ampli-
tude 50—500 pV). The rhythm of human brain activity in
a completely relaxed state and transition to a state of sleep,
anesthesia is a sinusoidal theta rhythm (frequency 4—8 Hz,
amplitude 10—30 pV). The rhythm of brain activity of a
waking person in a state of abstract thinking is a sinusoidal
alpha rhythm (frequency 9—13 Hz, amplitude 30—60 pV),
dominant in the occipital regions of the brain. The rhythms
of brain activity of a waking person in the normal state are
aperiodic beta rhythms, dominant in the frontal regions
(frequency of the beta 1 rhythm 13—25 Hz, frequency of
the beta 2 rhythm 25-35 Hz, amplitude 3—10 pV). Spo-
radic oscillations in a state of wakefulness with a frequency
of 35—100 Hz and an amplitude of 5—15 pV are the gamma
rhythm. The gamma rhythm coincides in frequency with
muscle potentials, is observed when solving problems that
require maximum concentrated attention, and makes it
possible to judge the balance of inhibitory and excitatory
impulses, helping to identify its disorders in a person. If the
amplitude of the gamma rhythm is above 15 pV, the electro-
encephalogram is considered pathological [64—67].

The first four harmonics of the Schumann resonance
are recorded at frequencies of 7.8 (variations during the
day + 1.5 Hz), 14.5, 20, 26 Hz (with a spread of + 0.3 Hz)
and they coincide in the frequency range with the rhythms
of the human brain. The physical mechanism for adjusting
brain rhythms to the first harmonic of the Schumann reso-
nance is forced resonance, since there is a coincidence of
the frequency of the forcing effect (the local electromagne-
tic field of the Earth) and the natural frequency of the system
(brain rhythms) [68, 69]. Another classic example of forced
resonance is the response of the human body to a frequency
of 40 GHz, which coincides with the resonant frequency of
the tertiary structure of the DNA helix [70]. Apparently, the
scientifically validated coincidence of frequencies of brain
activity and Schumann resonance is a special case of general
biological electromagnetic synchronization observed in the
Solar system and in the biosphere.

The pathogenetic component of the influence of in-
creased frequencies of the gamma range of the local elec-
tromagnetic field of the Earth can be described as the fol-
lowing chain of events of indirect impact on the human
body: variations in the electron concentration in the iono-
sphere during electromagnetic disturbances lead to fluc-
tuations in the frequencies and periods of the ionospheric
resonator, which in turn may affect the rhythms of the
components of the body. An increase in the frequencies of
the gamma range causes resonance phenomena in the neu-
rons of the brain. In response to this, a stress adaptation
reaction of the body occurs, which leads to activation of
the hypothalamic-pituitary-adrenal axis and an increase in
the production of stress hormones — catecholamines and
glucocorticoids. These hormones influence the activation
of factors of the blood coagulation system, primarily the
aggregation activity of cellular elements, causing a spasm
in the vessels of the microvasculature, up to the complete
cessation of blood flow in the capillaries. This can lead to
the development of ischemic foci in the tissues of the heart
and brain.

Also, the direct impact of variations in the amplitudes of
the local electromagnetic fields of the Earth can be realized
through the mechanism of direct interaction with nanocrys-
tals of ferrimagnetic minerals of the cells of the human body,
for example, with magnetite (Fe,0,). Biogenic magnetite is
found in the brain and other human organs, it is of biogenic
origin and is gradually formed as a result of crystallization
directly in the cells of the body. The presence of magnetite
in living cells and organisms is one of the possible reasons
for their sensitivity to weak magnetic fields and local elec-
tromagnetic fields of the Earth. Ferromagnetism remains a
viable biophysical mechanism for sensory transduction and
provides a basis for initiating behavioral studies of human
magnetoreception [68, 71]. There is a theory that geomag-
netic field disturbances affect the nerve centers of cardio-
vascular regulation [63, 72]. This was experimentally con-
firmed when assessing baroreflex sensitivity by the response
of blood pressure and heart rate to intravenous injections
of phenylephrine and nitroprusside. A significant negative
correlation was found with increasing geomagnetic field dis-
turbance and baroreflex sensitivity, heart rate variability and
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blood pressure. Decreased baroreflex sensitivity may lead to
increased mortality after myocardial infarction [73].

The close connection between the regulation of brain
activity and the functions of the cardiovascular system has
been sufficiently studied. Therefore, the situation seems
quite logical when the increasing contribution of the fre-
quencies of the gamma range of the local electromagnetic
field of the Earth can activate the central structures of the
brain in people with certain pathological metabolic and
morphological changes in the cardiovascular system and
force them, through a system of cascade reactions, to de-
stabilize processes and cause myocardial infarction, as, for
example, in this study. It would be quite expected to get the
same reaction from the urinary system. But, as this study has
shown, here we have an opposite result. Since the contri-
bution of the gamma band increased, the number of hospi-
talizations for kidney disease decreased, it appears that the
gamma band may have a stabilizing effect on the functioning
of the urinary system. And this makes our understanding of
the role of the electromagnetic pathogenetic component in
the cardiorenal metabolic axis even more complex and still
difficult to fully explain. This requires additional clinical
and theoretical research. Now we can only discuss possible
hypothetical mechanisms. In a chain of logical thoughts, we
propose to go from the opposite. What idea or model can
be the starting point for studying and understanding these
processes?

On the one hand, we propose to start logical reasoning
with the concept of the magnetoelectrochemical theory of
metabolism and the fact that all tissues, molecules, atoms
and subatomic structures and all micro level processes (nano
level and deeper) are the result of electromagnetic interac-
tion and exhibit the properties of wave-frequency duality.
Therefore, every atom, ion, molecule, etc. have charac-
teristic frequency and can have a resonant response to the
same frequency from the environment. There are scientific
works describing the existence of bioeffective frequencies in
the range of 0.3—30 Hz, causing resonance of bound ions.
These ions can be considered isotropic oscillators that carry
a charge. This mechanism is assumed to be associated with
resonances of ions that regulate the rate of biochemical
reactions in the cells of biological systems. It is described
in the scientific literature as cyclotron resonance [74—80].
Laboratory data demonstrate the influence of the ion cyclo-
tron mechanism on the regulation of isolated myocardial
cells [81]. The mechanism at the micro level is somewhat
clear. But how can it be extrapolated to macroprocesses at
the kidney level?

A living human body is a complex multi-hierarchical
system whose life activity is accompanied by many micro-
and macroscopic processes. The body exists thanks to the
close connection and coordination of the activities of its
organs and systems. It has been scientifically proven that
this consistency is determined by numerous oscillatory pro-
cesses at different levels of the hierarchy of the body’s life
systems (starting with redox processes in the cell and ending
with oscillatory interactions between various organs) [22,
23]. In a living organism, oscillations of various types simul-
taneously exist, for example, mechanical and electrical, and

the excitation of one type of oscillations can led to the exci-
tation of others (mechanical movements are caused by the
propagation of a nerve impulse, electrical processes in the
heart tissues cause mechanical contraction of the heart and
the appearance of a pulse wave in the vessels, etc.). Thus,
there are systemic information processes in the human body,
and it can translate one signal into another. This gives the
opportunity to perceive vibrational information of all types,
quickly react and adapt to changes in the external environ-
ment. A classic example is the consideration of heart rate
as a systemic information process through which regulation
and metabolism are carried out in the body. From a biophy-
sical position, an organism is a self-oscillating and nonlinear
system. This implies the existence of a system of resonators,
“devices” for replenishing energy, a nonlinear limiter for the
growth of oscillations, and feedback between the resona-
tor and the energy source. The nervous system has a high
speed of signal transmission and is responsible for feedback
throughout the entire body. At the level of organs and tis-
sues, feedback is provided by electrochemical processes and
mechanical movements in the oscillatory systems. And here
we can put forward a hypothesis that the kidneys as a paired
organ of significant size and function, due to many electro-
chemical processes associated with ion exchange, have indi-
vidual frequency-wave characteristics and, apparently, reac-
tions to the local electromagnetic fields of the Earth that are
still unknown to science. This requires further study.

Blood is also a magnetically saturated medium that can
exhibit properties of magnets because it contains red blood
cells, hemoglobin, which includes iron atoms with a non-ze-
ro magnetic moment. Therefore, the local electromagnetic
fields of the Earth may have an effect on the blood by chan-
ging the distribution of ions and their transport through the
human erythrocyte membrane. This leads to a change in the
electrical potential of erythrocytes, in the processes of depo-
larization of membranes and in their structures. In erythro-
cytes whose membranes were exposed to an electromagnetic
field, changes in the transfer of electrogenic sodium and po-
tassium ions, a decrease in electrical mobility, an increase in
membrane permeability and activation of their aggregation
properties were observed. Spontaneous magnetization of an
array of particles can lead to the appearance of groups with
an ordered packing of particles due to the parallel orienta-
tion of their magnetic moments. Moving in the vascular bed,
such a group represents a soliton-like object [63, 82—84].
The formation of such objects in the blood stream is obvi-
ously facilitated by the phenomenon of reversible aggrega-
tion of erythrocytes. Since an object moves due to a change,
for example, in the lumen of the vascular bed, its magnetic
flux inevitably changes, then, in accordance with the law
of electromagnetic induction, electric currents will arise,
seeking to compensate for differences in the magnetic flux.
Because blood plasma contains a large number of ions, it
is electrically conductive. Electric currents induced by mo-
ving objects can cause increased plasma circulation around
them, and, consequently, around each red blood cell. Since
the kidneys are an organ whose functions are closely related
to the blood flow, this mechanism can influence their ge-
neral electromagnetic state and response to exposure.
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Research results have been published [85, 86] that fur-
ther confirm the existence of the human magnetic sense and
suggest an underlying quantum mechanical mechanism for
magnetoreception. It has been found that a magnetic field
resonance mechanism provides light-dependent magnetic
orientation in humans. The subjects’ magnetic orientation
was sensitive to the wavelength of incident light and criti-
cally dependent on the blue light reaching the eyes. These
reactions appear to be mediated by a mechanism dependent
on the resonance of the magnetic field, as evidenced by the
impairment or enhancement of the ability to navigate using
radiofrequency magnetic fields at the Larmor frequency and
the dependence of these effects on the angle between the ra-
diofrequency and geomagnetic fields [8§5—87].

We want to put forward another hypothesis that explains
the different responses of the cardiovascular system and kid-
neys to changes in the Earth’s external magnetic field. It is
based on the fact that the tissues of the heart and kidneys
have a fundamentally different atomic composition. An
atom of each substance has individual quantum mechani-
cal characteristics and therefore each atom is characterized
by its own physical feature of changing the magnetic mo-
ments of electrons and atomic nuclei when interacting with
an external magnetic field. Atoms of different chemical ele-
ments interact differently with an external magnetic field,
depending on which class of magnets they belong to. There
are three classes of atoms of chemical elements or sub-
stances consisting of them: diamagnetic, paramagnetic, and
ferromagnetic. The human body is 99 % composed of such
chemical elements as carbon, hydrogen, oxygen, nitrogen.
Of'these, 60 % is hydrogen, which probably plays an impor-
tant role in the response to changes in external electromag-
netic fields. Hydrogen, carbon, silicon, phosphorus, sulfur,
chlorine, copper, iodine, bromine are diamagnetic, and they
are magnetized against an external magnetic field. Oxygen,
sodium, magnesium, potassium, calcium are paramagnetic,
and they are magnetized in an external magnetic field in the
direction of the field [22]. An increase in the strength of the
external magnetic field will lead to an increase in the op-
positely directed magnetic moments of elements belonging
to diamagnets and paramagnets, and to an increase in the
precessional effect of vibrations of the electron orbits of in-
dividual atoms. Since the atomic composition and content
of microelements in the heart and kidneys are a priori dif-
ferent, the total reaction of the moments of their constituent
atoms possibly determines the further different functional
response of these organs to changes in the local field of the
Earth. This is a simple and logical explanation for our re-
sults. But it needs additional theorization to be confirmed.

It must be said that, of course, the use of magnetobio-
logy approaches in clinical medicine research is a new and
absolutely promising direction. It has been scientifically
demonstrated that both weak and strong magnetic fields
are associated with negative health effects [38, 39]. Each li-
ving organism has a specific sensitivity to the strength and
frequency of oscillations of magnetic fields [50, 74, 76, 77].
Modern biophysical knowledge about the role of electro-
magnetic fields in the structural and functional organiza-
tion of the human body, in particular the concepts of the

magnetoelectrochemical theory of metabolism, determines
the importance of further study on the influence of external
constant electromagnetic fields on humans and the patho-
genesis of NCDs. One cannot but agree with the fact that
conducting such studies is quite difficult and is still metho-
dologically imperfect. Very often, the results obtained raise
new questions for scientists instead of answers.

Study limitations

This study has several limitations. The results compared
were obtained in different years and this was a limitation of
this study. The fact that the studies were conducted in different
years did not fundamentally affect the results of the analysis,
since the general trend of the relationship between the Earth’s
electromagnetic field and cases of diseases was compared in
order to find new links in the pathogenesis of cardiorenal syn-
drome. These studies were carried out only in patients who
were hospitalized to the departments of the University Hos-
pital at the LUHS. They did not evaluate the possible effect
of the Earth’s electromagnetic field on other concomitant
pathologies of internal organs. The effect on specific kidney
diseases was not assessed, since the study was performed as an
exploratory one. The research did not evaluate solar activity or
other weather conditions that could have an additional effect
beyond changes in the local geomagnetic field.

Conclusions

1. Changes in the Earth’s electromagnetic field of the lo-
cal Schumann resonance (SGamma) are related to the func-
tional state of the cardiovascular system (the occurrence of
myocardial infarction) and the condition of the kidneys (the
number of hospitalizations with nephrological pathology).

2. It can be assumed that the effect of the Earth’s elec-
tromagnetic field of the local Schumann resonance (SGam-
ma) on the pathogenetic mechanisms of kidney disease is
in the opposite direction of that on the cardiovascular one.

3. Reliable gender differences in the influence of changes
in the local Schumann resonance on the functional state of
the cardiovascular system and kidneys were not found when
analyzing studies.

4. The connection of the Earth’s local geomagnetic field
with kidney function may be another new unexplored patho-
genetic mechanism of cardiorenal syndrome and NCDs.

To finally resolve the issue of the local Schumann reso-
nance influence on kidney function, research must be con-
tinued and an analysis of the relationship between Schumann
resonances and chronic kidney diseases must be performed.
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Y nowykax HOBOro B NaToreHesi KApAiOPEeHAALHOrO CUHAPOMY: 3B’1I30K AOKOALHOrO pe3oHaHcy LLymaHa
3 BUHUKHEHHSIM €ni30AiB 30XBOPIOBAHHS HUPOK TA iHPAPKTY MiOKApAQ

Pe3iome. Axryanbnicts. [TanneMis XpoHiYHMX HeiHpeKLiHHMX
3aXBOPIOBaHb Ta BUCOKA MOIIMPEHICTb MOEIHAHOIO YPasKeHHSI
CepLIeBO-CYAMHHOI CUCTEMU i1 HUPOK 3yMOBIIOIOTH aKTYaJIbHICTh
TPOIOBXKEHHS HAYKOBUX JIOCTIIKEHb JIJIsT BUPIILIEHHST IIUX MEINY -
HUX 1po0GaeM. ToMy METOI0 POOOTH GYJI0 TIOPIBHSITH BILIMB €JIEK-
TPOMATHITHOTO MO 3eMJli Ha BUHUKHEHHS €Mi30/iB 3aXBOPIO-
BaHHSI HUPOK Ta iH(apKTy MioKap/a 3a/j1s1 MOIIyKY HOBMX ITaTore-
HETUYHUX KOMIIOHEHTIB KapiopeHaJIbHOTO CUHIPOMY Ta MO/ -
OyieHHs (hyHIaMeHTaIbHUX 3HaHb. Hu3ka nocmimkens 2014—2018
POKIB L1010 IAHUX 3 TUTOBCbKOro MarHiTomerpa GCI003 nosesnu,
1110 3MiHU B €JIEKTPOMAarHiTHOMY 1oJti 3emli BilirpaioTb BaXKJIUBY
POJIb Y MaToreHe3i ceplieBO-CYIMHHUX 3aXBOPIOBaHb, a TAKOX 1X
yacToTi. PYHKIIIOHYBaHHSI CEPLIEBO-CYAMHHOI CUCTEMU Ta HUPOK
TiCHO IOB’s13aHe Yepe3 MeTabOo IiuHI MPOLECH CepLieBO-HUPKOBOL
MeTabosiuHoi oci. Tomy B 11ili poOOTi Tpeda OyJI0 MepPeBipUTH Ti-
MOTe3y MPO Te, 110 3MiHM B €JIEKTPOMArHITHOMY T10J1i 3eMJIi TAKOX
MOXYTb BIIMBAaTH Ha MaTOreHe3 3aXBOPIOBaHb HUPOK, OCKIJIbKU
NOBEZICHO, 110 BOHM BIUIMBAIOTh Ha (DYHKLIOHYBAHHSI CEepPLEBO-
cynuHHOI cuctemu. Marepiaim Ta MeToau. BukoHaHe TOIIYyKO-
BE PETPOCTIEKTUBHE JOCIiIKEHHST BIUIMBY MiCLIEBUX PE30HAHCIB
[IlymaHa Ha 4acTOTY TocITiTami3aniii 3a yuyacti 1340 mauieHTiB i3
3aXBOPIOBAHHSIMU HUPOK. TaKoX BMBYCHO B3aEMO3B’SI30K MixXK
MmicuieBUMU pe3oHaHcaMmu LllymaHa Ta BUHMKHEHHSIM iH(bapKTy
miokapaa B 703 XBOpHX, TFOCIITaTi30BaHUX IO YHiBEPCUTETCHKOL
JlikapHi JIMTOBCBKOTO YHiBepCUTETY HaykK Tpo 3mopoB’s. Cepen-
HSI TTOTY>KHICTb (IyKTYalliii JIOKaTbHOTO MarHiTHOro noJist B JIut-
Bi BU3Havyasiach y p12 s2 y I’SITU pi3HUX YACTOTHUX Jiara3oHax,
SIKi TIepeKpuBaioTh pe3oHaHc lllymMaHa Ta 4acTOTHI Hiara30HU
enextpoeHuedanorpamu: SDelta (0—3,5 Tir), STheta (3,5—7 Ti),
SAlpha (7—15 Tix), SBeta (15—32 Iir), SGamma (32—66 Iix). Byno
MpoaHaji3oBaHO JaHi rocmiTaiizaliil y HedpoJioriuHe BiaaiaeH-
H$1 YHIBEpCUTETCBKOI JIiKapHi Ta 1MHaMiKy pe3oHaHciB Lllymana
3 1 ciung no 31 rpynus 2021 poxy. BuBuanu naHi rocmitajiza-
iK1 3 mpuBoAy iH(MAPKTY MioKapia B KapaioJOTiuHe BiliIeHHS
YHIBEpPCUTETCHKOI KIIHIKM Ta OUHAMIiKy pe3oHaHciB Lllymana
3 1 ciung no 31 rpynHst 2016 poky. Pe3yabraTtu. BecraHosieHo,
1110 3MiHM HAIMpPY>KEeHOCTi JJOKAJIbHOrO MarHiTHOTO moJst 3eMJi B
2016 ta 2021 pp. Oyau MOPiBHSAHHI Ta BiAMOBiaaM XapaKTepHii
piuHii IMHAaMILi JIOKaTbHUX eeKTpOMarHiTHUX nofiB 3emJi. Lle
JTaJIo 3MOTY TTPOBECTH MOPIBHSUIBHUI aHaNi3 PIYHUX KOPENsLiii-
HUX TpadiKiB, YCTAHOBUTHU 3arajibHi TEHIEHLIi AMHAMIKU MOKa3-
HUKIB Ta TpadiuHi MomiOHOCTI, a TAaKOX MIiATBEPIUIO HASIBHICTH

3arajlbHO1 3aJIeXKHOCTI peakiliii Ha 30BHIllIHE €JeKTPOMarHiTHe
rosie 3eMJTi B MAaIiEHTIB SIK 3 HE(PPOJIOTiYHO MATOJIOTIEN, TaK i
3 iH(apkTomM Miokapaa. Y HedposoriuHux XBopux 000X craTeit
yci koedillieHTn Kopesiii B ycix aiarnasoHax peoHaHcis Llyma-
Ha Oy MO3UTUBHUMM. Y XKIiHOYIll TPyITi HETaTUBHUM OYB JIMIIIE
koediuieHt kopensuii P5 (SGamma) [32; 65] T (r = —0,069;
p = 0,313). Leit ¢akt, a TakKoX HaSABHICTb 3HAYHOI AMHAMIKU
koediuienra kopensuii PS5 (SGamma) [32; 65] T (r = 0,009;
p = 0,475) y rpymi 40JIOBiKiB MOXe CBITUUTH MPO Te, 110 OiTbIlIa
HAMpPy>XEHiCTh MAarHiTHOTO TOJISI B LIbOMY Jiana3oHi Moxe OyTh
TTOB’s13aHa 31 BHMXKEHHSIM 4aCTOTH 3aXBOPIOBaHb HUPOK. OTpuma-
HO JIaHi TIPO Te, 1110 ITiABUIIIEHa HATIPYXXEeHICTh MAarHiTHOTO TIOJIS B
raMmma-aiarnasoHi Bix 32 1o 65 11 9K maToreHeTUYHM M KOMIIOHEHT
MOXe BUKJIMKATHU JecTabisi3allilo cepleBO-CyIMHHOI CUCTEMHU,
ajie BOJHOYAC IMOB’si3aHa 3 MO3UTMBHUM BIUIMBOM Ha CTaH He-
¢posioriuHoi naToJsiorii. Buxoastuu 3 11boro, Mo>xHa YMOBHO MpU-
MMYCTUTHU MPOTUJIEXKHY CIIPSIMOBAHICTh BILJIMBY €J1€KTPOMArHiTHO-
O 1oJjist 3eMJli Ha TaTOTeHETUYHI MeXaHi3MH1 3aXBOPIOBaHb HUPOK
i cepueBO-CyIMHHOI cucteMU. Lle HAOUHO NEeMOHCTPYETHCS MPU
MOPIBHSHHI KOe(DILi€HTIB KOpessii MiX 4YacTOTOI0 BUMAAKIB
3aXBOPIOBaHb HMPOK i iHMapKTy MioKapaa B YOJIOBIKiB i XKiHOK.
TTocuneHHsI MarHiTHOTO TOJIsT 3eMJli B TaMMa-/liarma3oHi Mpr3Bo-
JIUTh 10 30iIbIIEHHST 3aXBOPIOBAHOCTI Ha iH(MapKT MioKap/a, 1110
MiATBEPIKYETHCS BEIMKOIO KiJIBKICTIO MALIIEHTIB Y 1l rmepiom. 3a
LIMX K€ YMOB PEECTPYETHCS 3HUXKEHHS BUMNAIKiB TOCIITaTi3aliil 3
TIPUBOJLY MATOJIOTii HUPOK. Lleii mpoTuiiexkHrit HarIpsIMOK CITOCTe -
piraeThbcs B 0cib 000X cTarteii, ajie B KiHOK peaxilisi CUJIbHIIIA, 1110
IMOTBEPIKYETLCSA OINBIIOI0 Pi3HUIICI0 KOCDILIEHTIB KOPEJIsIIii.
BucHoBKHM: 1. 3MiHM €JIEKTPOMArHiTHOTO MOJIsT 3eMJIi MOB’sI3aHi
3 (byHKLiIOHAJIBHUM CTaHOM CEpPLIEBO-CYAMHHOI CUCTEMM i HU-
pok. 2. MoXHa MPUITYCTUTHU, 1110 BILIUB €JIEKTPOMATHITHOTO MOJIst
3eMJIi Ha ITaTOreHeTUYHI MEeXaHi3MU XBOPOOU HUPOK € MPOTUIIEK-
HUM, HiX cepueBO-CyaIMHHOI. 3. JIOCTOBIpHUX reHAEPHUX BiIMiH-
HOCTel Yy KOpeJIsiLisiX MiX BIUIMBOM 3MiH JIOKQJTbHOTO PE30HaHCY
IllymaHa Ha (PYHKIIOHAJIBHUM CTaH CEPLEBO-CYIUHHOI CUCTEMU
Ta HUPOK HE BCTAHOBJIEHO. 4. 3B’S130K JIOKAJTbHOTO TEOMArHiTHOTO
moJisg 3eMJi 3 pyHKIIEI0 HUPOK MOXe OYTH 111e OMHUM HEBUBYE-
HUM MaTOTeHETUYHUM MeXaHi3MOM Kap/liopeHaIbHOTO CUHAPOMY
Ta XpOHIYHUX HeiH(EKIIMHUX 3aXBOPIOBaHb.

Ki10490Bi ci10Ba: neindekuiiini 3axBopioBaHHs; KapaiopeHalb-
HUI CUHIPOM; 3aXBOPIOBAHHSI HUPOK; TOCTpUi iH(apKT Miokap-
na; JjokaibHUi pe3oHaHc LllymaHna; marHiTHe mosie 3emti
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PeTpocneKkTnBHe AOCAIAXKEHHS NOPYLUEHb
KWUCAOTHO-OCHOBHOIO CTAHY B NALEHTIB
i3 XPOHIYHOIO XBOPOOOIO HUPOK

For citation: Pocki. 2024;13(1):39-47. doi: 10.22141/2307-1257.13.1.2024.439

Pestome. AKTyaAbHICTb. [TOPYLLEHHST QYHKLIT HMPOK HErQTMBHO BIAMBAE HQ KMCAOTHO-OCHOBHUI CTAH
(KOC) opraHiamy. Aae i nopylueHHs KOC moxxe noripLuysat nepebir XpOHIYHOI XBOpobu HUPOK (XXH).
Tomy ripuvt O6CTEXXEHHI U1 AIKyBAHHI NALEHTIB i3 XXH 0608 ‘513k0B0O noTpibHO BpaxosyBati KOC. Mera: perpo-
CMEKTMBHO MPOBECTU QHAAI3 AMHAMIKM MOKA3HWKIB KOC y nauieHTis 3 XXH 1-56-i ctaali, siki 3sepHyAmUCh Mo
AMOYAQTOPHY MEAMYHY AOMOMOrY B AiKYBAABHMM 3QKAQA M. Knesa. Marepiaan ta metoaun. [[oosBeAeHO pe-
TPOCMEKTUBHE PAHAOMIZOBAHE KOrOPTHE AOCAIAKEHHST 53 MEANYHUX KOPT AMOYAQTOPHMX NALEHTIB (Pop-
ma 025/0), siKi 3BepPTAAUCE MO AMOYAQTOPHY MEANYHY Aoriomory B TOB «HeppoAorivHA KAiHIKQ npogecopa
AmuntpQ IBaQHOBA» 3 AlQrHO30M XXH 1-5-i cT. 30 nepioa 3 AtoToro 2022 poky no Aot 2023 poky. lauieHTn
6yAm Tpm pa3u obcTexkeHi Ha nokadHuk KOC., auieHTiB noaineHo Ha 2 rpynv: 1-wia rpyna (n = 31) — na-
uieHTn 3 XXH 1-3-i ct.; 2-ro rpyna (n = 22) — nauieHtn 3 XXH 4-5-i ct. [looBepaeHO aHAAI3 nokasHmkis KOC y
AVHOMIL. P@3yAbTaTU. Pe3yALTATY MHOXXMHHOI AIHIMHOI perpecii anst nauieHTiB 3 XXH 1-5-i 1. (n = 53) noka-
3QAU, LLO ICHYE CUABHMI 3HQYYLLIMYT epeKkT MK kKarieMm (K*) i LUBUAKICTIO KAy©OoUKOBOI girbtpauii (GFR) (F(1;
13) =10,59; p = 0,006, R?=0,45; R?adj = 0,41). Pe3yAbTaTt MHOXXMHHOI AIHIIHOT perpecii MTOKA3HMKIB NALiEHTIB
3 XXH 1-3-i ct. 1-i rpyrv (n = 31) BKQ3ytOTb HQ CAQOKUA HE3HQYHUU BIIAMB MK AQkTaToM (Lac) | GFR (F(1;
15) =1,11;p =0,310, R?=0,07; R?adj = 0,01). Pe3yAbTaTit MHOXXUHHOI AIHIIHOI perpecii MoKQ3HWKIB NALiEHTIB
3 XXH 4-5-i cT. 2-i rpynuv (n = 22) NOKA3AAU, LLO ICHYE AYXKE CUAbHWI CYKYTHUA HE3HAYH BIIAMB MK BOA-
HEBUM MOKA3HMKOM (PH), MAPLIAABHMM TUCKOM BYIAEKNCAOro ragy (pCO,), NApLIQAbHMM TUCKOM KUCHIO
(O,), koHUeHTPaLieo 6ikap6oHaTy (CHCO, ), HOAAMLLIKOM OCHOBM B MO3QAKAITUHHIV pianHi (Be(ech), K,
3QranbHM BYIekUcAnmM razom (TCO,), QHIOHHVM PO3PMBOM 3 KOHLIEHTPALEID K*, BKAKOYEHOK B DIBHSIHHSI
(AGapPK), HaaAmLKoM ocHoBu (Be(b)), Lac i GFR (F(10; -3) = 0,3; p = 58,099; R?= -65,23; R?> adj = 155,53).
BucHoBku. Y naujieHris i3 XXH 1-5-i 1. npu AocaipkeHHi KOC BUSIBAEHO KOpeAsiLiviHui 38130k K* | GFR 3a
AOIMOMOrOHKO IHCTRYMEHTA MHOXXUHHOI AiHIVIHOI perpecii. Y nepLwivi royni— 38530k Mk Lac i GFR, y Apyrivi —
YCI PEAMKTOPU MAAM 3B 130K 3 GFR.

KAIO4OBI CAOBQ: XpOHIYHA XBOPO6Q HUPOK, KMCAOTHO-OCHOBHMI TOMEOCTA3; KATIOHHO-QHIOHHW GAAQHC
K OBI; METABGOAIYHI 3DYLLIEHHST

BCTYH KucnorHo-ocHOBHA piBHOBara, pH BHyTpilllHbO- i MO~

V namienriB i3 XXH cnocTepiraeTbes OLIBIINI PU3UK — 3aKJIITMHHOIO CePEeIOBUII OPTaHi3My JTIOAMHN € OCHOBHM-
PO3BUTKY TOPYIIEHb KMCIOTHO-OCHOBHOTO OanaHcy. Lleit MU cKiIagHUKaMU TOMeOCTasy, IKUi MiATPUMY€EThCS 371aro-
PU3UK 30iIbIIYETHCS PA30M i3 IPOrpeCyBaHHSM IOPYIIEH-  XKEHOIO Mi€I0 Pi3HMX MeXaHi3MiB [4]. B oprani3mi 1roguHu
Hs ¢yHkuii Hupok. Tomy nocaimkenHss KOC y mali€eHTiB3 ~ OZHOYACHO BimOyBalOThCSI COTHI TMCAY XiMiYHUX peakiiil
XXH € aktyanpHum [1-3]. MiX ByTJI€BOJaMU, MiHEpaJIbHUMU peYOBMHAMU, BiTaMiHa-
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MU, OiIKaMM, TOPMOHAMM, JIiMiZaMK TOLIO, SIKi 0OMeKeHi
KOHIIEHTpallisSIMU PEYOBMH, TeMIepaTypolo [5]. ¥V xxuBux
opraHizmax katajizatopaMu € dhepMeHTH (MPoTeiHu), sKi
noTpedyIoTh TeBHOTo 3HaueHHs1 pH cepenoBuiia, y siKo-
My BiIOyBa€eTbcsl XiMiuHa peaxilisi 3 JTaHUM (EepMEHTOM
[5]. XimiuHa peakiiist He BinOyaeTbes, sikio pH cepenoBu-
IIIa, Ie BOHA BigOyBa€ThCs, Buiiae 3a MexXi pH-ontumymy
nii ¢pepmenrty [4, 5]. Hopmansumii piBens pH murommas-
MU gopiBHIOE 7,0—7,2, KpOBi 11 MIXKJIITUHHOI PiIMHA —
7,40 = 0,03, akTuBOBaHMX JizocoM — 5—5,5 [4]. Bydepni
CUCTEMU XKMBOIro oprasizmy (docdatHa, rimporeHKap60-
HaTHa, TeMorja00iHoBa i OiIKoBa) 3a0e3reuyioTh el pH-
ontumyM Jii pepMmenTy [3—5]. [Mopywmenns KOC Oyne He-
TaTMBHO BIUJIMBATU HE TiJIbKM Ha aKTUBHICTb (DEPMEHTIB,
aje i Ha iHWIi sBUIIA: CTAH KOJOIiliB, HEPBOBO-M’SI30BY
30yUIMBICTh, YYTJIMBICTb PELENTOPiB, CUHTE3 aACHO3MH-
tpudochary (ATD), cexpellilo TOPMOHIB, MPOHUKHICThb
MeMOpaH Touio [4].

IMintpumka cranocti pH 3ailficHoeTbest OydbepHUMU
cucteMaMu ((Di3MKO-XiMiYHI MeXaHi3MM), IO € CyMill-
1o ¢1abkoi OcCHOBM ab0 C1abKO1 KUCIOTU 3 1X COJISIMU.
CuiibHA KHCJIOTA ITiCIIsI TOTPaIUISIHHS B Oy(hepHUl po3unH
3B’SI3yETHCS 3 OCHOBOIO (OinbIicTh H') 3 HAaCTyImHUM yTBO-
PEHHSIM CJ1a0KOi KMCIOTH, sIKa He IUCOLII0E, i HeUTpalb-
HOi coni. 3MeHIIeHHs KilbKocTi BinbHUX H* 3amobirae
3HMKeHHIo pH [4].

BydepHi cuctemu KpoBi € 1yxe BaXJIMBUMU, CEPE] HUX
nepiie Miciie nocinae rigpokapdbonarHuii oydep (I'b), o
cTaHOBUTH 53 % Bim 3arajibHOI OydepHOi EMHOCTI KPOBi:
rimporenkap6oHar 1miasmu — 35 %, epurpouuris — 18 %.
Inmi OydepHi cucreMu KpoBi: remoriobiHoBuUit Oydep
(35 %), 6inkosuii (7 %), opraniuHi ochaTn epUTPOIIUTIB
(3 %) i HeopraniuHi pocdaT epuTpoIUTIB i TUTazMU (2 %)
[4, 5].

B excTpauentonspHiit piguHi (00’€M K01 BTpUYi Oiib-
i 32 00’€M KpOBi) Mpu HOpMaJbHUX 3HaueHHsIx pH
CIIPSDKEHI KMCJIOTHO-OCHOBHI Mapu [iloTh SIK Oydepu,
cepell SIKMX 3HA4HY pOJb Bifirpa€ BHYTPillTHbOKJIITHMH-
Huit pocdathuit 6ypep — H,PO,/HPO (pK’ = 7,2) si
criBBiTHOWEHHAM (B Kposi) [HPO, ] : [H,PO, | =4 : 1.
KoHiieHTpallist rinpokapOoHary B 1j1a3Mi ~ 24 MEKB/JI TIpU
HopmaibHOMy pCO, MakcuMMalbHO 30LIbIIYE pE3epBHi
MOXJIMBOCTI 11b0TO Oycdepa [4, 5]:

= oK . [HPO 2]
PH =Py po *19 [H,PO,]
BydepHa npist mposiBasietbcss B ToMy, 1o ionu H*
3B’A3y10TbeA 3 ionamu HPO ", BHacliok 4oro yTBopio-
erbest H,PO,", aionn OH™ — 3 ionamu H,PO,":

OH + H,PO; — HPO? + H,O [5].

HiamazoH pH BHYTpilTHBOKJIITUHHOTO CEpeloBUIIA, HA
SIKWI1 Moxe BIIMBaTu ¢hocaTHa OydepHa cucreMa, 3Ha-
XOOUTHCS B Mexkax Bif 6,1 1o 7,7 (pH BHYTpilIHBOKITITUH-
HoIi pinuHu 6,9—7,4). MakcumaibHa EMHICTh (hochaTHOTO
oOydepa B kpoBi — pH ~ 7,2. BiH BIuimBae Ha eKCKpellilo
ioniB H" i3 ceuero B TyOynouuTax HuUpKku [5]. ¥V xiiTui

OydepHy Iil0 YMHSATh TaKOX opraHiuHi ¢ochartu (ATD i
IJTI0K030-6-bocdar). bimsbko 50 % Bix 6ybepHOi eMHOCTI
cedi Ta 6;m3bKo 1—2 % Bin Beiel OydhepHOi EMHOCTI KPOBI
rnocimae eMHicTh pocdaTHoi OydepHOi cuctemu [5].

VY noauHN B TKAHWHHUX PilMHAX i KPOBi rimporeHKap-
OoHaTHa OydepHa cucTeMa € OCHOBHUM ITO3aKJIITUHHUM
o6ydepoM (35 % Bin yciei OydepHoi cicteMu KpoBi). I siKIIo
piBeHb BHYTPIIIHBOKIITHHHOTO pH y moguau nepedyBae
B MexXax Bim 4,5 mo 8,5 (3a7eXuTh Bil TUIY KJITUHU), TO
piBeHb pH xpoBi mae 6ytu 7,4. 1 3a0e3nedyeThces 1€ B Iep-
LIy 4epry TiZporeHKapOOHAaTHOIO Oy(hepHOI0 CHCTEMOIO
HCO,/H,CO, [4, 5]. HuxuenepepaxoBaHi YNHHUKY IifI-
TBEPIKYIOTh 1Ie:

1) mna yreopennsa H,CO, Hemae niMiTy mocTayaHHs
CO,[5];

2) remMorno6iHoBa cucrema i 6ydepna cucrema HCO,/
H,CO, dpynxuioHyots pasom [5];

3) ionis HCO,™ B excTpauenoiApHiil pinuHi HabaraTo
Oinbllie, HiX iHIIMX Oy(pepHUX KOMITOHEHTIB [5];

4) xonuentpauii H,CO,a60 HCO,™ perymorThes TaMU
K (pi3i0T0TIYHMMM MexXaHi3MaMu (HAPKM i JIETeHi), 1110 3a-
Oe3reuyoTh HOpMaJbHUN piBeHb pH excTpauemonspHoi
pinunu [4, 5].

3rigHo 3 piBHIHHIM [engepcona — Xaccennbaxa pH
KPOBi 3aJIeXKUTh HE Bil aOCOJIOTHOTO 3HAUYEHHSI KOHIIEH-
Tpalliii CKIanHUKiB Oydepa, a Bil IXHbOTO CITiBBiIHOIIIEH-
H4 (K i B ycix OyepHux cucremax) [S]:

[A]

PH =pK’ +1 [HA]

y 3arajibHiii (hopmi BUTIISIIAE TaK:

pH = pK’ +Ig [AKkyenTtop npoToHiB] ]
[AoHop npoToHiB]

SKio BigHOIIEHHSI KOHLEHTpalliii akiienTopa IIpo-
TOHIB i JOHOpPA MPOTOHIB HopiBHIOE onunHuli (pH = pK’),
OydepHa eMHICTb € MakcuMaibHOW0O. [imporeHKapboHat-
Ha OydepHa cuctema Haiibibll eeKTUBHO 3abe3reuye
piBeHb pH 1utazmMu kpoBi B Mexax 7,4, OCKiJIbKU B allb-
BEOJISIDHI Tra3oBiil cymilni piBHOBaXXKHa KOHIICHTpAllist
[H,CO,| Busnavaerbea Tinbku tckom CO,, i Ha Hei He
BIUIMBAE JI0IaBaHHSI KUCJIOTH UM JIyTY [5].

V' rinporenkapOoHnarHiii Oydepniii cucremi H,CO,/
HCO; e neaxi ocobnuBocTi. BiTHOCHO cuiibHOI KKMCIOTH
pK'H,CO,” = 3,8, 110 € 3HaYHO HIKYE 32 HOPMAILHUIA pi-
BeHb pH xpoBi. [lonop nporonis H,CO,y rinporeHkap60o-
HaTHi#1 O0ydepHiii cucTeMi € B 00epHeHill piBHOBAa3i 3 po3-
unnenum CO, [5]:

H,CO,s CO, (po34nHerHn) + H,0.

Orxe, posunHenuit CO, Ma€ 3HaXOMUTHUCS B IOCTiHHi#H
piBHOBA3i 3 BOXHOIO i Ta30Bo10 azamu [5]:

CO, (posunHennn) s CO, (ras).

KapbonatHa KuciaoTta yTBOPIOEThCS  BHACIIOOK
4acTKOBOTO po3unHeHHs B Boai CO,, sAKuii BUHUKAE B
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mnpolueci MeTaboJlizMy BYIJIEBOMIB, KUPIiB i MHpPOTEiHIB
(15—20 tic. mmons CO, mono6oso) [4, 6]. Kpim Toro,
~ 50—100 MekB HeJeTKUX KUCIOT. 1/3 CTaHOBJSITh OKCU-
MaclisgiHa, MOJIOYHA ¥ aleToouTOBa KMUCJIOTU (HEMOBHE
OKHMCHEHHS XUpiB i ByrieBoaiB), me 1/3 — cyiabdarHa
cipuaHa kwuciora (MeTabosi3M LMCTEiHY i METiOHiHY).
OcTaHHSI TPeTUHA HEJIETKUX KUCJIOT BUHMKAE BHACIIIOK
MeTabo1i3My hoc@OoIpoTeiHiB, coeli 3 OpraHiYHUMUI Ka-
TioHamu i pocdomiminis [4, 7]. AuTauunii aieTOHeMiYHUI
CUHAPOM, TOJIOAyBaHHS, ykpoBuil giadet (L) I tumy,
TiMTOKCisl CIPUSIOTh 30UIBIIEHHIO CHHTE3y OpTaHiuHUX
kucaoT. KiibKicTh MPOTEiHy, SIKM1 MOTpaIuisie B OpraHi3M
JIIOAMHU 3 1K€, Ma€ BIJIMB Ha YTBOPEHHSI OpPraHiuHMX
kucior [4, 8].

CraH HUPOK BU3HauYa€ MeTabomiuHuii KoMmnoHeHT I'B,
a IUXaJIbHUI LEHTP i JiereHi — pecnipaTopHuid. BinblIicTh
OCHOB 1 KHCJIOT HEUTpaJi3yloThCs caMe UM OydepoM,
TOMY 3MiHa CITiBBiZHOIIIEHHSI MeTa0OJIiYHOTO i pecItipa-
TOPHOTO KOMITOHEHTIB 1IbOTO Oydepa CIIPUINHHUTH ITOPY-
meHHs1 KOC opranismy (ankamo3 abo anmumnos) [4].

Axkmwo pCO, yHACHOOK JIEr€HEBOI TilMOBEHTUIIALLII
30UTbIINTBECST A0 > 40 MM PT.CT., PO3BUHETHCSI Ia30BUMA
alua03, a Ipyu 3MEHIIeHHI KOHIIEHTpallil rifpokapOoHaTy
B IJ1a3Mi KpoBi (rmepBuHHOMY) < 24 MEKB/Jl — HEra3oBUii
anmno3 [4, 9]. Axumo pH 3anuinaeTscsi B MexXax HOPMU
3aBISIKM KOMIIEHCATOPHUM MeXaHi3MaM, TO aluao3 Oyne
KOMITIEHCOBaHUM; K110 pH BUXOAUTB 32 MeXi HOPMM, BU-
HUKAa€ HEKOMITEHCOBaHMI aunmo3s [4].

Herasosuii aiinio3 3a1eXHO Bif MPUYMHU MTOAISIIOTS:

1) Ha BUIIIbHUI, SIKWII MOXe BUHUKATU 4epe3 Iifl-
BUILIEHY eKcKpeliro HaTtpito (Na') rimporeHkapboHaty 3
IIJTYHKOBO-KUIIIKOBOTO TPAKTy BHACIIOK TillepcariBalil
i/abo miapei, i HUPKOBHIA, 1IT0 BUHUKAE Yepe3 TTOPYIICHHS
eKCKpellii aHiOHIB HeJIETKUX KUCJIOT (IIOpYLIeHHST (hyHK-
1iii HUPKOBUX KaHaJbIIB (CMaaKoBa TyOysomaris) i/abo
CYTTEBE 3HMXKEHHS KJy00uKoBoi dinbrparttii) [4, 10—12];

2) MeTabOJIIYHUIA, 1110 BUHUKAE BHACIIIOK 301IbIICHHSI
KingpkocTi Lac (royiogyBaHHS, TiMOKCisl, HAKOMWYEHHS Ke-
ToHOBMX TiJT, L1 | TUMY, MyXJIMHHWIA picT, AUTSIYUI alleTO-
HeMmiuHuit cuaapowm i L) [4, 13, 14];

3) ex3oreHHMUi1 [4].

B ocHOBI KaHaJIbIIEBOTO AlIM103y — MOPYILIEHHS B TPO-
KCUMaJIbHUX KaHAJbLSIX HUPKK CEKpellil Ta CUHTe3Y i0OHiB
amoHito (NH,") (XpoHiuHa HEOCTaTHICTb HUPOK) [4].

Herazosuit BuninbHuil (TyOYyIsIpHUI) alMI03 IO~
€TBCS:

1) Ha mpoKCHMMaJbHUI KaHAJbLIEBUI allMa03, 110 BU-
HUKa€E yepes MmopylieHHs peadcopobiiii Na* rimpokapooHa-
Ty 3 yasrpadinsrpary [4];

2) rinepKajieMiYHUI TUCTAJIbHUI KaHAIbIEBUI allv-
J103, 110 BUHUKAE BHACIIAOK MopyleHHs cekpelii H* i K*
B 00MiH Ha Na* y roJloBHUX TyOyJo1UTax 30ipHUX HUPKO-
BUX TPYOOUOK (PE3UCTEHTHICTh O MiHEPaJTOKOPTUKOIIIB
YU TiMoaJIbIOCTePOHi3M) [4];

3) aumpo3 mutsaumii, i 1y miteit [4];

4) TirToKaiEMIYHUN TUCTAJbHUI KaHAJIbLIEBUI alll-
I103, 1110 PO3BUBAETHCS BHACIIIOK ITOPYIIEHHS peadcopoirii
ioHiB K* B 00miH Ha ioHn H' (cekpeTyloThCsl BCTaBHUMU
KJIiTUHAMU A-TUMy 30ipHUX TPYOOUOK HUPKU), 1110 TIPOSIB-

JISIEThCSI HECIIPOMOXHICTIO 3HMKYBaTu pH ceui Huxk4e 3a
5,3 (pH ceui B HopMmi Moxe 3HMKYBatucs 1o 4,5) [4, 11].

HerazoBuii eK30reHHUI allM103 BUHUKAE MIiCIIsl TOTpa-
IJISTHHST B OPTaHi3M KUCJIOT 1/a00 cosieil CUJIbHUX KUCIIOT 3
KaTioHaMM, siKi MeTaboJti3ytoTbest. Hanpukian, etaHon —
IO OLITOBOI, METAHOJI — JI0 MypPallIMHOI KUCJIOTH [4].

Crumynsuist HT nuxanbHOTo LEeHTpyY CIIpUsIE TinepBeH-
TUJIALII JIeTeHb, 110, Y CBOIO YepTy, CIIPUYMHSIE 3HUKSHHS
pCO, i TUM caMUM KOMIIEHCYE HETa30BUI alMao3 (3HU-
JKEHHST KOHIIEHTpallil rigpokapooHaty Ha 1 MeKB/1 3MeH-
ye pCO, Ha 1,2 MM pT.CT.) [4]. OCKUIbKM KiJIbKICTh OiKap-
6onary Na® (NaHCO,) He MOHOBJIOETbCH, Lie 3MEHILYE
pe3epBHI MOXJIMBOCTI OydepHOi cucTeMu (KOMIIEHCOBaHa
cTajisi Hera3oBoro auuaosy). IIpu HerazoBoMy almmo3i
JINIIIE HUPKU MOXYTh 3a0e3MeUnTH MOBHY HOpMaJizallito
KOC sk Mo3akJIiTUHHOI piIMHM, TaK i BCbOrO OpraHizMmy
[4, 15].

[1pu razoBoMy anya03i HUPKU KOMIIEHCATOPHO MOCH-
noroTh peadbcopbuito NaHCO, (KoHueHTpauis rizpokap-
OoHAaTy IJj1a3Mu 301IbIIYETHCS HA | MEKB/J1 HAa KOXHI 10 MM
pPT.CT. (TOCTpMII pecCIipaTOpHUI amua03), MiABUIICHHS
pCO,, npu XpOHIYHOMY — NPUOIM3HO Ha 3,5 MEKB/I).
[Ipu razoBoMy anymo3i TiAbKKM HOpMati3allis 30BHIIlIHbO-
ro JMXaHHS MOXKe MOBHOIO MipOlo 3a0e3MeYruTy HOpMaJli-
zauio KOC [4, 16, 17].

IHmmit  ¢pizuKo-xiMiYHMIA MexaHi3M KoMMeHcallil —
ioHOOOMiH. [lpu ekcTpalenoIsipHOMy alUa03i B KIITUHY
BxoauTh xytop (CI7), a Buxomsath: K* (kambuiit (Ca?"), mar-
Hiit (Mg?"), Na* — 3 kictok). I[1pu KoxHiit 3mini pH Ha 0, 1
BiIOyBa€eThCs MPOTUIICKHA 3MiHa KOHIIeHTpallii K* B ras-
Mi Ha ~ 0,6 MeKB/J1, 32 BUHSITKOM JESIKUX Pi3HOBUIIB Aiapei
i HIPKOBOTO KaHaJIBIIEBOTO alli03Yy, 3a IKMX pa3oM 3 Na*
BTpava€ThCs 3HaYHA KiIbKicTh K* [4].

3HayeHHs HMPOK B OCTATOYHIll KOpeKIii Hera3oBUX
nopyuiens KOC:

1) pereHepaiiis MmeTabosiuHOro KomrnoHeHTa I'b;

2) peabcopOliisi BCbOTO TiApOKapOOHATy 3 yabTpadiib-
Tpary;

3) BUBEIIEHHSI HEJIETKUX KUCTIOT [4].

MexaHi3MM ceKpellii aHiOHIB i KaTiOHIB i CEJIEKTUBHOIL
peabcopO1ii B HUpKax MpU alyao3i 3a0e31edyioTh IToBep-
HEHHS B KpPOB Jielllo OibIoi KiibkocTi Na*, Hixk aHiOHIB
HeJileTkux KucyotT [4, 18]. [Ipu cenekTuBHii peabcopOILil
Na* ocraHHiit 0OMiHIOETHCS:

1) Ha ionu H*, 1110 yTBOPIOIOTHCS 11 CEKPETYIOTLCS B ITET-
ai T'ensne (TOBCTa BHCXiIHA YacTMHA), BCTABHUX KJIITHMHAX
A-Turry 30ipHUX TPYOOUOK i MPOKCUMAIbHUX KaHAIBIISIX;

2) ionn K™, 110 ceKpeTyloTbCs B TOJOBHUX KJIITUHAX
KipKOBMX 30ipHUX TPYOOUOK;

3) ionn NH,*, IKi yTBOPIOIOThCSI B IPOKCUMAJIbHUX Ka-
HaJIbLISIX HebpoHa [4].

Na*, akuii peabcopOYETbCSI B OCHOBHOMY B IPOKCH-
MaJIbHOMY Biflili HepoHa, y KpOB MOBEPTAETHCS BXKE B
dopmi Na* rinpokapoonaty. Hupkosa kapboaHrinzpa3a Ka-
Tajli3ye peakilito, y Tpolieci sikoi yrBoprotoTbess H* i Na*t
TiapoKapOOHaT, 110 CEKPETYIOThCS B JIOMEH KaHAJbIIiB B
o0min Ha Na'. Peabcopbuiro NaHCO, 3 ynsrpadinsrpary
3abe3reuye cekpeuis H* y metni Ienne i mpokcumanbHO-
My Bignisti Hedpona [4]. Yactuna H*, pearyioum 3 rimpo-
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(docdarom Na* (Na,HPO,) ynsrpadinerpary, yrBOpIoe
aurigpodocdar Na* (NaH,PO,), zaBmaku 4vomy crae
MOXJIMBUM peabcopOyBaHHsl iona Na* y purisai NaHCO,
[4]. PH cuctemu amiak (NH,) — NH* nopisnioe 9,2, 110
osHauae: ipu pH 7,4 > 99 % NH, mepebyBae B IpoTOHO-
BaHOMY CTaHi. ¥ HUPKOBMX KaHAJbLISIX iHTPALICJIIOJISIPHO
(ockinbku iHTpauemoasipauit pH = 7—7,2) kinbkicts NH*
y 10 tuc. pasis 6inbuie, Hixx NH, [4]. 3Bincu MoxHa 3po-
OUTH BUCHOBOK, III0 aMOHIOTeHe3 He MOXe OyTU iHCTpy-
MeHTOM 3a0ydepyBaHHs i BuBeneHHs H' i3 ceuero, a e
pa3oMm 3 cekpenieo K* i HUpKOBUM allMIOTeHE30M MOXKe
CIPUSITU BUBEICHHIO HAJUTUIIKY aHIOHIB HEJIETKUX KUCIIOT
6e3 BTpatu Na'. KapboaHrigpa3Ha peakilis Ta aMOHiore-
Hes crpusiioTh BinHoBieHHIO I'b [4]. Perynsiiist HupKoBux
CEJIEKTUBHUX I0HHUX KaHAJIiB i IEPEHOCHMKIB i IJTIKOHEO-,
auMa0-, i aMOHioreHe3y BinOyBa€eThCs SIK MiCLIEBO, 3a J10-
nomororo mMeradoniynux daxropis (pH, pCO,, rinepxani-
€MisI TOIIO), TaK i IUCTaHLIIHO — TiJl BIUIMBOM HEWpory-
MopaibHUX (haKTOpiB (IJTIOKOKOPTUKOIAU, MapaTrOPpMOH,
KaTexoJiaMiHM, Ba3OIpPECHUH, JOTMaMiH, albIOCTEPOH, aH-
riorensuH 1, incynin tomo) [4, 19]. Hopmanizauist Hup-
Kamu (i3i0JOTiYHOro CIiBBiZHOIIEHHs ()iKCOBaHUX aHi-
OHIB i KaTioHiB 11a3MU KpoBi (i30TOHisI KpOBi) BiTHOBIIIOE
HOpPMaJIbHY KOHIIEHTpAIlil0 TiapokapOoHaTy (HOpMalli3ye
KOC opranismy) [1, 4, 20].

HerazoBuii anmmo3 cynmpoBOIXKYETbCS TiMOKAMHIEL,
rinepkajieMiero Ta rinepkajiblieMieto. ['imokamnHist BUKIU-
Ka€ 3HUXKEHHSI TOHYCY CYAMH (10 BTpaTH CBiIOMOCTi), 3a-
MaMOPOYEHHsI, COHJUBICTh. ['imepKamieMist MoXe BUKIM-
KaTu 3yMnmuHKYy cepiis (B aiacrosni). [Tpu TpuBanomy anumosi
BTpata Kictkamu Ca?" cripusie po3BUTKY Hedpoutitiazy i
ocreonopo3y [4, 21].

IIpu xpoHiYHOMY HEra3oBOMY allMOO3i CIIOCTepira-
€TbCSl TIOPYIIEHHS TOJEPAHTHOCTI 10 IJIIOKO3W 3 TIpe-
MpaHIiaJbHOIO TiNepIIiKeMi€lo i, IK HaCAidoK, iHCYIiHO-
PE3UCTEHTHICTh (3HMXKYETHCSI CIIOPIAHEHICTh TKAHWUH 10
IJIIOKAroHy i 3HaYHO ITiABUILYETHCS 3B’SI3yBaHHs iHCYJIiHY
3 peLienTopaMm) |2, 4].

[1pu HerazoBomy alua03i MOTPIOHO 3HANTU MPUYUHY
HopyleHHs (i3ioJOriYHOro CITiBBiZHOIIEHHS MiX (GiK-
COBaHMMM aHioHamMu i kaTioHamu. [Ipy HEMOXJIMBOCTI
MIBUIKO YCYHYTH MPUUUHY TTPOBOJISITH KOPEKILiIO CYITyTHIX
posznaniB KOC, ontumisyoTs OydhepHi cucTeMun opraHizMy
1 3a0e3I1eUyI0Th CUMITTOMAaTUYHE JIiKyBaHHS [4].

MeTta I0CHiIKEHHS: PETPOCIICKTUBHO ITPOBECTH aHa-
ni3 guHaMiku moka3HukiB KOC y nmamienriB 3 XXH 1—5-i
cTalii, IKi 3BepHYIUCH 110 aMOYIaTOPHY MEAUYHY JOTIOMO-
Ty B JIiKyBaJbHUM 3akian M. Kuesa.

JIM3aiiH JOCHiIKEHHS: PEeTPOCIEKTUBHE DPaHIOMi30-
BaHe NOCJIIKEHHS, 110 MPOBOAWIN 3 JtoToro 2022 poky
no motuit 2023 poky Ha 6a3i MPUBATHOTO JiKyBaJbHOTO
3akiiany Micta KueBa, 1110 Haja€e JOMOMOTY TalliEHTaM i3
3aXBOPIOBAHHSIM HUPOK. PaHgomizoBaHO nipoBoMIN 3a0ip
MEIUYHUX KapT aMOyJJaTOPHUX TMaIliEHTIB, SIKi 3BEPTAIUCH
no amOysnaropHy menuuHy pornomory B TOB «Hedposo-
rivHa xKiiHika npodecopa Jmutpa IBaHoBa» 3 miarHO30M
XXH 1-5-i cT. 3a pik mpoBeneHHs OOCTIiMKEeHHS Ha 0a3si
TOB «Hedponoriuna kiinika mpodecopa JImutpa IBa-
HOBa» OyJIO IpoaHaji3oBaHO 53 MeAW4Hi KapTu aMOyJa-

TOPHUX MAL€HTIB, SIKi TpU pa3u Oyau OOCTEXEeHi Ha Io-
kazHukn KOC. IMauieHriB noniieHo Ha 2 rpynu: 1-1a
rpyna (n = 31) — nauientu 3 XXH 1-3-i ct. i 2-ra rpyna
(n = 22) — nauientu 3 XXH 4—5-i cT.

MartepiaAm Ta meToamn

Yci naHi gochinkeHHs, ki OyJM OTpUMaHi 3 MEIUYHUX
KapT aMOyJIaTOPHUX ITalli€HTIiB, Oy/I1 3HeocoOIeHi. IHdop-
MOBaHi 3rOIM HAa y4acTh y IOCTiI>KEHHI B MAIliEHTIB i/a00 y
IXHiX 3aKOHHHX IIPEICTaBHUKIB HE OTPUMYBAJIM, OCKIJIBKH
3a TU3aliHOM JOCIiIKeHHS 0YJ10 peTpOCHEeKTUBHUM. by
BimiOpaHi BUIIaAKOBUM YMHOM 53 MeIU4YHi KapTu amOyJia-
TOPHUX MAL€HTIB, SIKi TpU pa3u Oyau OOCTEXEeHi Ha Io-
kazHukn KOC. ITauieHTiB nonineHo Ha 2 rpynu: 1-1a
rpyna (n = 31) — nauientu 3 XXH 1-3-i ct. i 2-ra rpyna
(n = 22) — nauientu 3 XXH 4—5-i ct. [IpoBeneHo aHani3
nuHaMiky mokasHuKiB KOC.

VY maiieHTiB IOCHiXKyBaIuCh Taki MokasHuku: pH,
pCO,, pO,, cHCO,, BE(ecf), Na*, K*, Ca**, CI-, TCO,,
anionnuit po3pusB (AGap), AGapK, remaroxpur (Hct),
Kanisipauii remorno6in (cHgb), BE(b), Lac, a3zor ceuo-
BuHu (BUN), ceuoBuna (Urea), kpeatunin (Crea), rimo-
ko3a (Glu), carypauis kposi (¢SO,), GFR, 5Ky ouinioBaiu
3a J10IoMOroio (opmyayd KOHBepTallil piBHS KpeaTHHiHY
mia3mu CniBpo6itHuLTBa emigemionorii XXH (Chronic
Kidney Disease Epidemiology Collaboration (CKD-EPI))
(GFRckd), anpoymin ceui (uAlb), kpeatnHiH cedi (uCrea),
iHIeKc anbOyMiH/KpeaTuHiH cedi (A/C).

KputepisiMmu BKJIIOUEHHSI TALIEHTIB Y MOCITiIKEHHS
OyJI1: HasIBHICTD 3 pe3yJIBTaTiB JJAOOPaTOPHOTO 0OCTEXKEH-
Hs1 KOC i CAK, XXH [1-5-icT.

Kputepisimu BuUKITIOUeHHS Oy BiACYTHICTH HEOOXim-
HMX TOCIIKEHb, HASBHICTh OHKOJIOTIYHMX 3aXBOPIOBaHb,
JIIKyBaHHSI M€TOIaMM HUPKOBO-3aMiCHOI Tepartii.

3a pemorpadiyHMMM IMOKa3HMKaMU, BiKOBOIO CTPYK-
TYpOIO Ta TeHASPHOIO HAJIEXKHICTIO MALliEHTU 000X IPYIl He
MaJld CTATUCTUYHO 3HAYUMUX BiAMIHHOCTEH.

JocnimKeHHs MPOBOAWIOCH Ha TMOPTAaTUBHOMY €KC-
Mpec-aHajizaTopi ra3iB KpoBi, €JIeKTPOJIiTiB, TeMaTOKPH-
Ty, Metabo:itiB (Epoc HOST 10736387 Motorola, Epocal
Inc, Canada) i Ha anamizatopi DCA Vantage (Siemens
Healthineers).

[t OLliHKM pO3IOIiTY JaHUX BUKOPHUCTOBYBABCS KPU-
tepiit Koamoroposa — CmupnoBa (tect Jlimmidgopca). [lani
3 HOPMAaJIbBHUM PO3IIOIiIOM OYy/IM HaBeAeHi SIK cepemHe *
crangapTHe BimxuiaeHHs (M * SD), 3 HeHOpMaJIbHUM —
MoJaHi sIK MefiaHa (HVDKHIN KBapTWIb, BEPXHill KBAPTUIIb)
(Me(Q,) (Q,; Q,)). BukpusJieHi naHi niepen aHauizom oysiu
JorapudmiyHo neperBopeHi. KareropiiiHi naHi HaBeneHi y
BiZICOTKaXx.

Kopensuito [lipcoHa BUKOpPUCTOBYBaIU IJISI OLIIHKUA
3B’s13KYy. JIiHiiiHy perpeciio ITpOBOIMIIN i3 3a1€XKHOI0 3MiH-
HOIO Ta He3aJeXXHUMU 3MiHHUMU. Kopensiiitnuit aHamis i
aHaJli3 MHOXWHHOI perpecii nmpoBoawiun 3a koedilieHToM
kopessuii [lipcona (r). P-znauenns < 0,05 BBaxayocs
CTATUCTUYHO 3HAUYIIIMM.

MaremMaTnaHMI aHaJIi3 i cTAaTUCTUYHA 00pO0OKa pe3yib-
TaTiB 3[iliCHIOBAIMCH 3a gornomoroto Microsoft Excel 2010
Ha [1K.
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JocnimkeHHs: OyJ0 CXBaJIeHO JIOKAJbHOIO KOMiCi€lo 3

NUTaHb €TUKMU.

PesyAbTaTH
HocnimkeHo 53 MeauuHi KapTh aMOyJIaTOPHUX Malli-

€HTIB, cepenHiil Bik mnaiieHTiB 34—35 p., yoyioBikiB — 21

(39,6 %), xinok — 32 (60,4 %).
VY crpykrypi XXH nepeBaxkHa OUTBIIICTS HajleXasra mia-

6eTnuHiit Hedpomnarii — 19 mamienTis (35,8 %), maiieHTiB
i3 XpoHiuHUM TieaoHedpuToM Oyio 8 (15,1 %), rinepreH-

3uBHa Hedpomnaris 6yna B 4 nauieHtis (7,5 %), monikictos

HUPOK — y 3 manienTiB (5,7 %), CKX —y 6 (11,3 %), no-
narpuaHa Hedpomarist — y 10 (18,9 %), i B 3 manieHTiB OyB

XpOHiuHUI TIoMepynoHedpur (5,7 %).
Byno omineHo Taki
Oynu peneBaHTHUMM Mapkepamu TiporpecyBaHHs XXH

(Tabm. 1).

Ta6bnuys 1. aHi pe3ynbratis o6cTexeHHs nayieHTis 3 XXH 1-5-i ct. (n = 53)

rapameTpu,

OCKITBKM BOHU

Pesynpratm MHOXMHHOI JIiHIITHOI perpecii Imoxa3aiu,
o icHye cwibHMi 3Hauymnit epexT mixk K i GFR (F(1;
13) =10,59; p=0,006; R>=0,45; R*adj = 0,41) (puc. 1, 2).

1-we pocnigXXeHHsA

2-re pocnipXXeHHs

3-Te pocnipXeHHs

Moka3s-
HUK 1-wa rpyna 2-rarpyna 1-wa rpyna 2-rarpyna 1-wa rpyna 2-rarpyna
(n=31) (n=22) (n=31) (n=22) (n=31) (n=22)
1 2 3 4 5 6 7
; 7,34 (7,3195; | 7,32 (7,305; | 7,335(7,3075; | 7,33 (7,299, | 7,3305 (7,294; | 7,327 (7,305;
P 7,3825) 7,34) 7,3545) 7,357) 7,357) 7,357)
pCO, 45’5?5 é‘é‘;’"‘; 47’;2(‘;”5? 47 (42,2, 52,35) | 47 (42,4: 52,5) 46’%‘2 (54)2’4; 467 (42; 52,2)
o 27,15 (22,4: 24,8 (20,3; 252 (20,75: 23,6 (19,5, 24,4 (19,5, 25,2 (20,3;
PO, 29,35) 29,8) 29,35) 28,9) 28,9) 29.8)
| 21207 232 (20,7; 21,2 (20,6; 25,2 (21,2; _ 25,6 (20,95;
cHCO, 29.6) 29.6) 29.2) 28.8) 25,8 (21,3, 29) 28.4)
BE(ech) | —56(6:38) | 22285 | 550637 | —07(61:2 | 21805 |44 (56 255
1,6) 3,05)
_ 46,7 (36,5, , 38,8 (32,3; 37,9 (27,8; 38,8 (30,85;
¢SO, | 47,35 (36; 65,7) i 37 (32,3; 57,7) s P 53 79)
] _ 142 (137,5; _ _ 142,5 (140; 143 (141,5;
Na 141 (135; 144) o 144 (140; 144) | 143 (140; 144) 4) 148)
K 485(4,6;52) | 546552 | 474652 | 47(455) | 46435495 | 4642 505)
R 1,25 (1,23; 1,24 (1,16 124 (1,14 1,23 (1,18 1,24 (1,205; _
Ca 1,27) 1,275) 1,28) 1,28) 1,275) 1,24 (1,2,1,28)
i _ 109 (108,5; 109 (108,5; _ _ _
Cl 109 (109; 112) 0.5 0.5 109 (107; 110) | 109 (107; 112) | 109 (104; 112)
26,2 (17,2; _ 26,2 (23,5: 26,45 (23.6: 262 (22,3; | 26,45 (22,85;
TCO, 26.8) 26,5 (26;28,5) 28.4) 28,5) 28.5) 28.8)
AGap 9.(8; 11) 9,5 (8; 12) 9.(8; 10) 9.(8: 12,5) 9(7;12) 9(8: 12)
AGapK | 13 (12;14) 14 (12; 15,5) 13 (12; 15) 14 (12; 15) 13,5 (12; 15) 14 (12; 15)
Het 37 (34; 44) 40’24(2?*5; 37 (27; 45) 405 (27: 45) | 37 (25,5 44,5) | 38 (30,5; 44,5)
) } 124 (88,5; ) : )
cHgb 124 (95; 154) | 110 (82; 141) 55 115 (94; 141) | 137 (95; 154) | 124 (88,5; 152)
) } ) ) —0,15 (-9,9; }
BE(b) | -0,3(-9,9;04) | 0(-56;1,2) | -0,3(-9909) | 0(55;1,5) 08) 0 (-5,45; 1,5)
Glu 5.2 (4,9; 6,1) 5'45? 527)75? 55(4,9:59) | 555(49:6) | 57495605 | 56 5;6)
0,905 (0,73; | 0,95 (0,675; 0,95 (0,73; _ 0,84 (0,62, | 0,905 (0,675;
Lac 1,01) 1,22) 1,01) 0,99 (0,8; 1,43) 1,01) 1,4)
BUN 17 (13;30) | 83(81;915) | 16,5(13;25) | 83(78,5,915) | 15(13;22) 81 (42; 84)
_ 21,6 (12,5: _ 18,2 (14,8, _ _
Urea 6,3 (4,7; 9,5) 595 5,7 (4,7; 9) S 49(35:59) | 14,8 (11,2 27)
Crea 65 (55, 87,5) | 292 (101;561) | 63,5(48;76) | 249 (121;481) | 62 (48;67) | 185 (114; 481)
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3akiH4YeHHs Tabn. 1

1 2 3 4 5 6 7
GFRckd | 81 (58: 98) 9 (5; 20) 83 (61,5:995) | 12 (8; 20) 8ﬂ%§f? 16 (9; 20)
A 47,3 (31,25: 38,7 (15,6; 391 (2305, | 31,95(159; | 23.35(14.1; 30,5 (15,6;
149,35) 47.7) 149,35) 149,35) 47,3) 46.9)
UCrea | 52 (4,8,167) | 3,5 (21:515) | 575 (4.8, 16,7) | 41(29,45) | 7.2(52 16,7) | 4.15(2.9;52)
A/C 3,3 (1,8; 5) 51(1,9:28) | 305(1,8:49) | 49(1,915) | 1,9(1,7;3,05) | 485 (1,85 9,9)

NMpumitka: gaHi Haseperi sk Me(Q,) (Q,; Q,), ae Me(Q,) — megiaHa, Q, — HUXHIVi KBapTU/b, Q, — BEPXHIVi KBap-
™Mb,

KopeasuiiHa marpuus (MipcoH)

AGap

Lac

0,189032

—0,080533

0,292973

—0,0875846

—-0,0231152 | 0,33282
0106062 | —0,117206
—0,0315018

0,33282 0,106062
—-0,117206 | -0,0315018

0,128446

0,375332

-0,

093369

0,223254

0273533

—0,202404

0,0963619

0,307101

0,159213

BE(ecf) 0,326374

HactynHi He3anexHi 3MiHHI He OyaM 3HAUYUIMMU B
uiii momeni Ak npeaukropu wiss GFR: TCO,, pCO,, pH,
AGapK, BE(b), pO,, AGap, BE(ecf), cHCO,", Lac (puc. 3).

Pesynbrati MHOXWHHOI JIiHIAHOT perpecii moKa3HU-
KiB mamieHTiB 3 XXH 1—3-i cT. 1-1 rpynu (n = 31) BKa3y-

0,126649

0,292973 0,375332

0,223254

—0,202404 | 0,307101 0,326374

0,128446 | —0,093369

0,273533

0,0963619

0,159213 0,126649

—-0,0504078 | 0,0181028 | —0,041131 | -0,170748 |-0,0438874 | —0,0358753 | —0,0633991

0,428671
—0,0643243

PucyHok 1

K+ Residuals Plot
100

200

100

&
v
4

5
K+
@® Residuals

K+ Residuals Plot

Residuals

[ 4

-100

®
-100

Residuals

-150

-200 o®
0

=
K+
@® Residuals

GFR

400

K+ Line Fit Plot

e

LN

@® GFR
K+ Line Fit Plot

Predicted GFR

10

Predicted GFR

PucyHok 2

10Tb Ha ci1abkuit HesHauHuil BB Mix Lac i GFR (F(1;
15)=1,11;p=0,310; R2=0,07; R2adj = 0,01) (puc. 4).

HactynHi He3anmexxHi 3MiHHI He € 3HaYYIIUMMU SIK TIpe-
avkropu st GFR: AGapK, K, BE(b), BE(ecf), cHCO,",
pO,, pH, TCO,, pCO,,.

Pesynsratm  MHOXMHHOLI  JIiHiHAHOI
perpecii moka3HUKIB mauieHTiB 3 XXH
4—5-1 ct. 2-1 rpynu (n = 22) mokasaiu,
1110 iCHY€E myXe CWIbHUI CYKYyIHUI He-
sHayHmii BrmB Mix pH, pCO,, pO,,
cHCO,~, Be(ecf), K*, TCO,, AGapK,
Be(b), Lac i GFR (F(10; —3) = 0,3;
p=158,099; R2=—65,23; R?adj = 155,53)
(puc. 5).

Yci npenuktopu: pH (t NaN,
p = aN), pCO, (t = NaN, p = aN), pO,
(t = NaN, p = aN), cHCO, (t = NaN,
p = aN), Be(ecf) (t = NaN, p = aN),
K* (t = NaN, p = aN), TCO, (t = NaN,
p = aN), AGapK (t = NaN, p = aN) i
Be(b) (t = NaN, p =aN) Oy/iu He3HaAYHU -
MM MIPeMKTOpaMU B MOJIEJi.

BucHoBKMU

V nauientiB i3 XXH 1-5—i ct. ipu
nochimkeHHi KOC BusiBieHO Kopesi-
uiitnuit 38’130k K* i GFR 3a gomomo-
TOI0 IHCTPYMEHTY MHOXWHHOI JIiHilTHOT
perpecii. Y mepiiii Tpymi — 3B 430K MixX
Lac i GFR, y apyriii — yci npeaukTopu
manu 38’5130k 3 GFR.
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Konduikr inTepeciB. ABropu 3asBJISIIOTH PO BiACYT-
HiCTb KOH(JIIKTY iHTEpeciB i BacHOI (hiHAaHCOBOI 3allikaB-

JICHOCTI MPH MiArOTOBLI TaHOI CTaTTi.

Indopmanis npo dinancysannsa. Crarts € dbparmeH-
TOM HayKOBO-JOCiIHOI poOOTH acItipaHTa Kadeapu He-
¢postorii Ta H3T HaiioHanbHOTO YHiBEpCUTETY OXOPOHU

3nopoB’st Ykpainu iMmeni I1.JI. Ilynuka 3a temow «Ekc-
Kpellis ypOMOJyJIiHYy i oro KJliHiKo-71abopaTopHa OlliHKa,

3HAYEHHS B paHHil MiarHOCTHUIli, peHOMPOTEKIIil i ONTH-

mizartii ikyBaHHss XXH Ha (hoHi MOJIEKYJIIPHOTO CTpecy»
y pamkax HIP kadenpu 3a remamu «Po3pobieHHST Tex-
HoJloril 30epexeHHsT pyHKIii HUpoK y mauieHTiB 3 XXH

Residuals vs Actual
100
®
50 B
B
3 g .
0
®
< "/‘
0 [ o
& 0
s
100 50
0 50 100 150 200 ) 50 100 150 200
GFR GFR
® Rescuals ® Preakted GFR
Residuals: QQ - Plot
4 °
E 1
] ¢ z
5
3 4 e
2 L
2 A 0 1 2
Data
® SwncardNomal = Standard Normal = 0.971 ° Oata - 2. Pucyrok 3
KopeasyinHa marpuuys (IMipcoHx)
pH pCO, pO, cHCO; BE(ecf) K+ TCO, AGapK BE(b) Lac
—0,142961 | 0,0998773 | 0,0807425 | —0,0274392 | —0,0467989 | 0,0066364 | —0,0604183 | 0,051632 | —0,0649055 | —0,261971
pH —0,142961 0282094 | 0242825 | 0420858 | 0537129 0452374 | 0,287486
pCO, 0,0998773 | —0,282094 —0,266818 -0,326082 0212368 | 055665 | 0355817
pO, 00807425 | 0,242825 | -0,266818 0586337 | 0,00572682 | 0,15
cHCO, | -0,0274392 | 0,420858 0,40417 0,0622168
BE(ecf) | -0,0467989 | 0,537129 0,417318 -0,0073904
K- 0,0966364 -0,326082 0199177
TCO, | -0,0604183 | 0,452374 —0,0737453 0,43984 0,0433026
AGapK | 0051632 | 00287486 | 0212368 | 0586337 | 040417 0,43984 -0,175508
BE(b) | -0,0649055 0,55665 | 0,00572682 | 0967313 0,418642 —-0,0631006
Lac -0,261971 0,355817 -015 | 00622168 | -0,0073904 | 0,199177 | 00433026 | -0,175508 | —0,0631006

PucyHok 4
Kopeasivina marpuus (lipcoH)
pH PO, cHCO5~ BE(ecf) K* TCO, AGapK BE(b)
LLIKD —0,202158 | 0378768 | 0323006 | —0,165639 | 0402478 | 0,194542 | 0,306167
cHCO, | 0,378768 0,066669
BE(ecf) | 0,323006 0,140077 0,0778812
K 0,165639 -0,366756 -0,479089
TCO, 0,402478 0,0484044 0,0333026
AGapk | 0,194542 | 015505 | 0567715
BE(b) 0,306167 0,155056 0,084775
00898699 | 0204352 | 0,066669 | 00778812 00333026 | 0557715 | 0,084775

PucyHok 5
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Ta rinepypukemieto» (2021—2022 pp.), HoMep nepKaBHOT
peectpauii 0121U100446, i «BuBYeHHST BIUIUBY TiMOypH-
KeMiuHoi Tepamnii y nauieHTiB 3 XXH Ta oO0rpyHTYyBaHHS
onrtuMaibHoi Teparii» (2019—2023 pp.), Ne 0119U101718.

Buecok aBTopiB. /lenosa JI.Jl. — 36ip Ta aHaIi3 iHGOp-
Mallii, HalTMCaHHSI CTaTTi, MOIIYK Ta OoTpaloBaHHS (haxo-
BOI JIiTEpaTypH 3a TeMOIO, TTiITOTOBKA PYKOITHCY JI0 IPYKY;
lsanos /JI./I. — KoHIIemTyaji3allisl, METOIOJIOTisI, 00CTe-
JKeHHSI 1 JIIKyBaHHSI TIaIli€HTIB.

ITonaka. ABTOpY BUCIIOBIIIOIOTH IOSIKY ACCTCHTY Ka-
denpu Hedpoorii Ta ypouorii IITO HMY iM. O.0. boro-
mosblg I.M. 3aBanbHiit i K.M.H. M.Jl. IBaHOBIli 3a goIO-
MOTY B OOCTeXXEHHI IallieHTiB.
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Retrospective study of acid-base disturbances in patients with chronic kidney disease

Abstract. Background. Impaired kidney function has a negative
effect on the body’s acid-base status (ABS). However, a violation
of ABS can worsen the course of chronic kidney disease (CKD).
Therefore, during the examination and treatment of patients with
CKD, it is necessary to take into account the ABS. The purpose
of the study: to conduct a retrospective analysis of the dynamics of
ABS indicators in patients with stage 1—5 CKD who sought out-
patient medical care in a medical institution in Kyiv. Materials
and methods. A retrospective, randomized, cohort study was per-
formed of 53 medical records of patients (form 025/0) who sought
outpatient medical care at the Professor Dmytro Ivanov Nephro-
logical Clinic LLC with a diagnosis of stage 1—5 CKD from Feb-
ruary 2022 to February 2023. Participants were examined for ABS
indicators three times. They were divided into 2 groups: group 1
(n = 31) — stage 1-3 CKD and group 2 (n = 22) — stage 4—5
CKD. An analysis of ABS indicators was carried out in dynamics.
Results. Results of multiple linear regression for patients with
stage 1—5 CKD (n = 53) showed that there was a strong signifi-
cant effect between potassium (K*) and glomerular filtration rate

(GFR) (F(1, 13) = 10.59, p = 0.006, R?> = 0.45, R*adj = 0.41).
The results of multiple linear regression of indicators in patients
with stage 1—3 CKD (group 1) demonstrated a weak insignificant
influence between lactate and GFR (F(1, 15) = 1.11, p = 0.310,
R?=10.07, R?adj = 0.01). The results of multiple linear regression
of indicators in patients with stage 4—5 CKD (group 2) showed
that there is a very strong combined insignificant influence be-
tween the hydrogen index, partial pressure of carbon dioxide,
partial pressure of oxygen, bicarbonate concentration, base excess
of extracellular fluid, K*, total carbon dioxide, anion gap with K
concentration included in the equation, base excess, lactate and
GFR (F(10, —3) =0.3, p=58.099, R? = —65.23, R? adj = 155.53).
Conclusions. When studying ABS in patients with stage 1—5 CKD,
a correlation was found between K* and GFR using the multiple
linear regression tool. In the first group, the relationship between
lactate and GFR, in the second one, all predictors had a relation-
ship with GFR.

Keywords: chronic kidney disease; acid-base homeostasis; ca-
tion-anion blood balance; metabolic changes
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Abstract. The prevalence of chronic kidney disease (CKD) has surged to approximately 13 % in the past
two decades due to an increase in associated risk factors. Poorly managed CKD can progress to end-
stage renal disease, necessitating renal replacement therapy, with hemodialysis being the most common
form. This study examines a 5-year record of hemodialysis in a healthcare facility in southwest Nigeria. Study
data were collected from dialysis register and case study of patients that were consecutively dialyzed at
the dialysis cenftre of Ekiti State University Teaching Hospital between January 2017 and December 2021.
Unstructured proforma was used to extract data for the study. There was a fotal of 152 patients and 1600
hemodialysis sessions between January 2017 and December 2021. More than a quarter of the patients
were civil servants and there were more males than females (o = 0.3325). CKD was the major indication for
hemodialysis with hypertension as its main cause while post-partum hemorrhage was the most common
cause of acute kidney injury. Only 3.3 % of the patients had permanent access of arteriovenous fistula.
Notably, 47.2 % of the patients were lost to follow-up, 29.8 % left to other centres by either referral or self-
decision, while 18.6 % died of CKD-related complications. Nevertheless, 4.4 % patients were still dialyzing
in the Centre as of December 2021. Comparatively fewer hemodialysis sessions occurred, yet they led to
improved patient outcomes. Regular follow-ups and government subsidies are recommended to ease
patient burdens.

Keywords: chronic kidney disease; acute kidney injury; renal replacement therapy:; dialysis; hemodialysis

Introduction

Chronic kidney disease (CKD) is a non-communicable
and irreversible damage to the renal function and structure,
and a progressive decline in glomerular filtration rate (GFR)
that is less than 60 ml/min/1.73 m? for over three months [1,
2]. The prevalence of CKD across the globe has increased
to approximately 13 % in the last two decades [2, 3]. This
might be due to an increase in the prevalence of CKD risks
such as hypertension, diabetes and glomerulonephritis [3].

When CKD is left untreated according to Hinkle and
Cheever (2018), it results in the end-stage renal disease
(ESRD) which is the final stage of CKD. End-stage renal
disease causes the retention of uremic waste products in the
body, and this calls for renal replacement therapy (RRT).
Renal replacement therapy is the treatment modalities for
ESRD which could be in form of hemodialysis (HD), peri-
toneal dialysis, and renal transplantation [4].

Renal replacement therapy has changed the manage-
ment of patients with kidney failures and approximately 4
million people are living on RRT across the globe [5]. Dia-
lysis is a form of RRT used for individuals experiencing a
rapid or gradual loss of kidney function to remove excess
fluid, toxins, and solutes in order to maintain homeostasis
which is a stable internal environment [6]. The word dialysis
is derived from the Greek words dia which is “through”, and
lysis which means “to loose” or “to split” [7].

The population of people receiving dialysis treatment
globally is on the increase and HD remains the most common
form of RRT, accounting for approximately 69 % of all RRT
and 89 % of all dialysis, in particular in low- and middle-in-
come countries [8]. However, a considerable number of people
most especially in the low-income countries such as Nigeria
still lack access to RRT, and people still die in millions every
year from kidney failure, often without supportive care [9].
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Hemodialysis is a medical technology applied for various
renal diseases and it is the most common method of RRT
in Nigeria [10]. Whenever the function of the kidney is al-
tered, HD replaces only the filtration function but does not
replace the hormonal functions [11, 12]. Hemodialysis is
the main treatment modality for patients with kidney failure
practiced in many countries in the sub-Saharan region. In
Nigeria, HD has been the stay of RRT since its commence-
ment in the 1980s [13].

An appropriate vascular access is required for effective
dialysis to withdraw and return blood to the patient. The
perfect HD access should be able to deliver adequate flow
rates to sustain prescribed dialysis, it must also be easy to
access/cannulate, cost-effective, and acceptable to pa-
tients [14]. There are permanent and temporary vascular
accesses [135].

Though HD is a life-saving intervention to replace the
functions of a damaged kidney, it is also associated with sig-
nificant side effects and complications hence, this seminar
aims to provide a 5-year record of HD in Ekiti State Univer-
sity Teaching Hospital between January 2017 and December
2021.

Methods

This is a retrospective study of dialysis register and case
study of patients that were consecutively dialyzed at the
dialysis centre of Ekiti State University Teaching Hospital
between January 2017 and December 2021. Unstructured
proforma which consists of number of patients dialyzed,
socio-demographic characteristic, number of hemodialysis
done, indications for hemodialysis, etiology of chronic kid-
ney disease and acute kidney injury (AKI), vascular access
type, treatment outcome, hemodialysis and complications
was applied to extract data used for the study.

All the patients that were seen in the Centre and those
referred from other facilities either for AKI or ESRD during
the period under review were involved in the study. Patients
who dialyzed once that were referred from other facilities due
to technical issues in their centres were excluded from the
study. Ethical clearance for the use of the record was obtained
from the ethics and research committee of the hospital.

Data analysis

The completed questionnaires retrieved were coded and
analyzed using Statistical Package for the Social Sciences
version 25. Data were descriptively and inferentially ana-
lyzed (chi-square) and presented in tables and charts. Infe-
rential analysis such as chi-square was used to determine the
relationship between: 1) gender and indication for dialysis,
and 2) age distribution and the indication for dialysis. The
probability p < 0.05 was taken as the minimum level of sig-
nificance.

Results

This section presents the record of HD in the Ekiti State
University Teaching Hospital, Ado-EKkiti, between January
2017 and December 2021. Ethical approval was obtained
from the ethics and research committee of the hospital to
access HD record.

One hundred and fifty-two patients had 1,600 HD ses-
sions done between January 2015 and December 2021.
More than half (55.3 %) of the participants were males
while the remaining were females. Patients aged 41—50
and 51—60 years have the highest frequency of 21.7 %
each, while those aged 11—20 have the lowest frequency
of 5.9 %.

From 152 patients, about 71.1 and 15.1 % have CKD
and AKI, respectively, while the remaining 13.8 % had acute
on CKD as the indication for HD. The main cause of CKD
in more than half (53.7 %) of the patients was hypertension,
this was followed by chronic glomerulonephritis (21.3 %)
while the least was systemic lupus erythematosus (SLE) with
1.9 %. Post-partum hemorrhage in more than two-third
(60.9 %) was the major cause of AKI. Those with AKI were
promptly treated, hence they didn’t progress to CKD.

Temporary access for HD was mostly used. Femoral ac-
cess was the most common in 69.7 % of the patients while
only 3.3 % has permanent access of arteriovenous (AV) fis-
tula. Only 3.9 % of the patients could afford 3 sessions per
week while 41.4 % patients were able to do only one session
of HD per week. All the patients except two that had their
first six session paid by the NHIS paid out of pocket through
the period under review. Almost half (47.2 %) of the patients
were lost to follow-up, 29.8 % were either referred or left for
other dialysis centre while 18.6 % died from CKD-related
complications. However, 4.4 % of the patients were still dia-
lyzing in the Centre as of December 2021. Complications
recorded among the patients during HD were hypoten-
sion (9.9 %), hypertension (1.3 %), rigor (15.8 %), respira-
tory distress (3.9 %), muscle cramps (5.9 %) and headache
(3.3 %). Complications from vascular access were hemor-
rhage, infection, failed cannulation, and pains.

Number of patients dialyzed

As shown in Table 1, a total number of 152 patients was
seen during the period under review with the highest num-
ber of patients seen in 2017 and the lowest in 2021, with 37
and 20 patients, respectively.

Table 1. Number of patients dialyzed per year

Year Number of patients Percentage
2017 37 24.3
2018 32 21.1
2019 34 22.4
2020 29 19.1
2021 20 13.1
Total 152 100

Gender distribution of the patients

As shown in Fig. 1, between January 2017 and Decem-
ber 2021, a total of 152 patients have HD done. More than
half (55.3 %) were males while the remaining were females.
Male were more than females in all the years under review
except 2019.
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Figure 1. Gender distribution of the patients

Age distribution of the patients

As presented in Table 2, patients aged 41—50 and 51—60
years have the highest frequency of 33 (21.7 %), this was fol-
lowed closely by patients that are 60 years and above with
frequency of 31 (20.4 %) while patients aged 11—20 have the
lowest frequency of 9 (5.9 %).

Table 2. Age distribution of the patients

period under review, there was a progressive decline in the
number of HD done with the highest in 2017 (402 sessions)
and the lowest in 2021 (219 sessions).

Indications for hemodialysis

As shown in Fig. 2, out of 152 patients that were seen
during these 5 years, 108 (71.1 %) were dialyzed as a result
of CKD. This was followed by 23 (15.1 %) patients with AKI
while the remaining 21 (13.8 %) patients were dialyzed due
to acute on CKD.

120

108

100

80
60

40

23 21

20

O T T
Figure 2. Patients’ indications for dialysis

Causes of chronic kidney disease

As displayed in Table 4, hypertension was the main cause
of CKD in more than half of the patients with 53.7 % which
was followed by chronic glomerulonephritis and diabetes
mellitus with 21.3 and 15.7 %, respectively. The least cause
of CKD among the patients was SLE with 1.9 %.

Table 4. Causes of chronic kidney disease

Age Frequency Percentage
Below 20 9 59
21-30 15 9.9
31-40 31 20.4
41-50 33 21.7
51-60 33 21.7
60 and above 31 20.4
Total 152 100

Aggregate of hemodialysis done
As revealed in Table 3, between January 2017 and De-
cember 2021, there were 1,600 HD sessions. During the

Table 3. Number of sessions done

Causes Frequency | Percentage
Hypertension 58 53.7
Diabetes mellitus 17 15.7
Chronic glomerulonephritis 23 21.3
SLE 2 1.9
Hypertension and diabetes 8 7.4
Total 108 100

Causes of acute kidney injury

As shown in Table 5, post-partum hemorrage was the
most frequent cause of AKI accounting for over two-third
of cases seen while post-operative AKI is the least cause ac-

counting for just 4.3 %.

Year Number of sessions Percentage Table 5. Causes of AKI
2017 402 5 1 Causes Frequency Percentage
2018 393 24.4 Post-partum hemorrage 14 60.9
2019 314 19.5 Sepsis 6 26.1
2020 272 16.9 Obstruction 2 8.7
2021 219 13.7 Post-operative AKI 4.3
Total 1,600 100 Total 23 100
50 Pocki, ISSN 2307-1257 (print), ISSN 2307-1265 (online) Vol. 13, No. 1, 2024
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Table 6. Access for hemodialysis

Year Access Total
Femoral Internal jugular AV fistula
2017 26 9 2 37 (24.3 %)
2018 23 7 2 32 (21.1 %)
2019 24 10 0 34 (22.4 %)
2020 20 8 1 29 (19.1 %)
2021 13 7 0 20 (13.1 %)
Total 106 (69.7 %) 41 (27 %) 5 (3.3 %) 152 (100 %)

Hemodialysis access

As revealed in Table 6, only 3.3 % of the patients have
permanent access of AV fistula while the remaining used
temporary access of femoral and internal jugular with 69.7
and 27 %, respectively.

Outcome of hemodialysis

As shown in Table 7, almost half (47.4 %) of the patients
were lost to follow-up, 29.6 % were either referred or left
for other dialysis centre in the state while 18.4 % died from
CKD-related complications. However, 4.6 % of the patients
were still dialyzing in the Centre as of December 2021.

Table 7. Outcome of hemodialysis

Outcome Frequency Percentage
Lost to follow-up 72 47.4
Left for another facility 45 29.6
Died from CKD-related
complications 28 184
Still on dialysis 7 4.6
Total 152 100

Complications of hemodialysis

As shown in Table 8, majority of the complications re-
corded were treatment-related while catheter-related com-
plications were rare. Out of the 1,600 sessions for the period
under review, complications such as rigor, hypotension and
muscle cramps were 15.8, 9.9, 5.9 %, respectively. Others
were respiratory distress, headache, and hypertension.

Relationship between gender
and indication for dialysis

Chi-square of independence was performed to exa-
mine the relationship between gender and the indication
for dialysis. The relationship between the variables was sig-
nificant: ¥2 (1, N = 152) = 6.8071, p = 0.3325. Men were
more likely to develop CKD and acute on CKD more than
women while women were likely to develop AKI more than
men (Table 9).

Table 9. Relationship between gender and indication

for dialysis
Indication for dialysis
Gender Total
AKI CKD | Acute on CKD
Male 7 64 13 84
Female 16 44 8 68
Total 23 108 21 152

Relationship between age distribution
and indication for dialysis

Chi-square of independence was performed to examine
the relationship between age distribution and the indication
for dialysis. The relationship between the variables was not
significant: > (2, N = 152) = 0.6946, p = 0.706591. There-
fore, there is no significant relationship between the age dis-
tribution and the development of AKI, CKD and acute on
chronic kidney disease (Table 10).

Table 10. Relationship between age distribution
and indication for dialysis

Indication for dialysis
. L Age Total
Table 8. Hemodialysis complications AKI | CKD | Acute on CKD
Trgca):rr‘n(-:ir::t;:ﬁ:ztsed Frequency Percentage < 40 years 8 41 6 55
P >40years | 15 | 67 15 97
Rigor 24 158 Total 23 | 108 21 152
Hypotension 15 9.9
Muscle cramps 9 5.9 Discussion
Respiratory distress 6 3.9 During the period under review, HD sessions though
Headache 5 3.3 low were generally successful with better outcomes of the
Hvoertension 5 13 patients. However, a lot of challenges were faced which were
yP - either the patients’ factor, the medical personnel factor or
Total 61 401 the management factor.
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Majority of the patients that started the procedure could
not afford the recommended sessions of HD for optimal
wellbeing which is 3 sessions per week despite the fact that
it was subsidized by the MTN Foundation. This could be
attributed to financial constraints as many of the patients
belonged to either the low- or middle-income class. Also,
most patients could not afford the recommended dosage on
iron sucrose and erythropoietin; thereby, their packed cell
volume is always low.

Limited number of trained nephrology nurses, nephro-
logists, two out of three functioning HD machines and no
machine for infectious cases were the reasons for the num-
ber of HD sessions done in 5 years. Also, there were no renal
technicians to maintain the machines, the nurses were the
ones doing the little they could, as such, anytime the ma-
chine was faulty, the HD had to be put on hold till it was
repaired, and this usually takes 3—7 days. Consequently, the
patients were referred to a nearby hospital which is a threat
to the Centre. Once they were there, they never returned.

There were 152 patients with 1,600 HD sessions during
the 5 years under review. This number of HD sessions was
low compared to other HD centres in the state. This could
be because of the limited number of HD machines available
in the Centre. The low number of sessions done was similar
to the report of Abene et al. [13] that HD practice is grossly
insufficient among ESRD patients where the majority of pa-
tients within the sub-region had less than three sessions of
dialysis per week.

Also, it was reported from the findings that there were
more males (55.3 %) than females. This might be because
men may have an increased risk of reaching ESRD than
women due to hormonal level differences as higher testos-
terone levels and unhealthy lifestyles may cause renal failure
[16]. This finding was similar to the findings of Abdu et al.
[17] from Northern Nigeria where males were 54.9 % and
that of in the study of Okaka and Unuigbe [18] conducted in
Benin City, Nigeria. This finding is not peculiar to Nigeria
alone as Mukakarangwa et al. [19] reported same finding.

Chi-square of independence was performed to examine
the relationship between gender and the indication for dia-
lysis. The relationship between the variables was significant:
x> (1, N=152)=6.8071, p=0.3325. Men were more likely
to commence dialysis earlier than women. This is likely due
to the renoprotective effects of estrogens in women and/or
the damaging effects of testosterone in men coupled with
unhealthier lifestyles. This finding was similar to that of
Carrero et al. [20].

Furthermore, the patients aged 41 and above were more
(63.8 %) among the patients dialyzed. This could be because
as one ages, the kidney functions declines. This finding was
similar to that of Okaka and Unuigbe [18] who reported that
those below 40 years of age were less than patients who were
over 40 years of age. However, the relationship between age
distribution and indication for dialysis was not significant: y2
(2, N=152)=0.6946, p=10.706591. Therefore, the indica-
tion for dialysis is the same for different age groups.

Chronic kidney disease was found out to be the major
indication for HD procedure among the patients. Conse-
quently, hypertension was reported as the major cause of

CKD among the patients that were dialyzed in the Centre.
This was similar to the study of Abene et al. [13] who re-
ported 73.5 % had ESRD. On the contrary, Dada et al. [10]
reported that chronic glomerulonephritis was the major
cause of CKD. Also, post-partum hemorrhage was the most
common cause of AKI among the patients that presented
to the Centre for HD. Most of these patients were referred
to this facility following complications encountered in their
primary delivery centres.

The most frequent vascular access in the Centre was
femoral access with 69.7 % while only 3.3 % had perma-
nent access. This could be attributed majorly to the financial
constraints on the part of the patients. Other reason for this
was the poor state of the patients’ condition on admission.
Also, the Centre did not have a vascular surgeon to create
permanent access such as AV graft and AV fistula, this fin-
ding was supported by the report of Abene et al. [13] where
70.6 % of the patients had femoral access of HD.

Treatment-related complications recorded among the
patients during HD were rigor, muscle cramps, hypoten-
sion, respiratory distress, headache, and hypertension.
Rigor was the most common complication with 15.8 %,
while the least complication experienced was hypertension
with 1.3 %. Rare complications from vascular access were
hemorrhage, infection, failed cannulation, and pains. The
type and frequency of complications seen among our pa-
tients were similar to the report of Mukakarangwa et al. [19]
that reported hypotension, muscle spasms and headaches.

Only 3.9 % of the patients were able to maintain three
sessions per week recommended by the Kidney Disease
Outcomes Quality Initiative for the first three months while
41.4 % patients were able to do one session of HD per week.
This could be because almost all the patients paid out of
pocket without any financial support from either the go-
vernment or non-governmental organizations except two
patients that had their first six session paid by the NHIS.

Non-adherence to the prescribed session per week could
be attributed to financial constraints as many of the patients
belonged to either the low- or middle-income class. A ses-
sion of HD as of December 2021 in the Centre was 21,000
naira only that was cheap compared to other HD facilities.
Abene et al. [13] reported about inadequate HD sessions:
the average frequency of dialysis among those with ESRD
was twice weekly. Only 15 (30.0 %) of those with ESRD
continued dialysis after 3 months.

Also, approximately a half of the patients (47.2 %) were
lost to follow-up due to unknown reason. However, it could
be attributed to ignorance, religious belief, and the financial
constraints. In addition to the above findings, 29.8 % of the
patients either left for or were referred to another facility.
This could be because the Centre did not have machine for
infectious cases or for logistic reasons on the part of the ma-
chine or manpower.

About 18.6 % of the patients died of CKD-related com-
plications in the ward during the period under review such
as cardiovascular diseases. According to Bello et al. [8], car-
diovascular diseases affect more than two-thirds of the pa-
tients receiving HD treatment, and this is the major cause
of morbidity and almost 50 % of mortality. Majority of these
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patients presented late to the hospital with several complica-
tions involving nearly all the systems. Hence, they couldn’t
make it with dialysis treatment.

However, despite the challenges encountered by the pa-
tients and the facility during the period under review, 4.4 %
of the patients were still dialyzing as of December, 2021.
This could be due to the fact that they were financially buo-
yant and could afford the number of sessions that would al-
low them line near to normal lives.

Less than one-third (31.8 %) of the patients could af-
ford the common prescribed drugs to manage hypertension
and diabetes as well as iron sucrose and/or erythropoiesis-
stimulating agents. Likewise, necessary biochemical pro-
file for monitoring and evaluation of patients could not be
done regularly due to financial problem. This created a big
challenge for the managing team; therefore, the decision to
adjust the treatment became difficult because there was no
laboratory investigation carried out to support such deci-
sion.

Conclusions

Hemodialysis sessions during the period under review
were low compared to other centres in the state due to a li-
mited number of HD machines and personnel. The HD ses-
sions were generally successful with better outcomes of the
patients, however, a lot of challenges that were faced were
either the patients’ factor, the medical personnel factor or
the management factor.

Male patients were found to be more than the female
patients that received HD treatment. Majority of the pa-
tients that started the procedure could not afford the re-
commended sessions of HD for optimal wellbeing which is
3 sessions per week despite the fact that it was subsidized
by the MTN Foundation. Men were more likely to com-
mence dialysis earlier than women due to the effect of sex
hormone.

Chronic kidney disease was the major indication for
HD procedure and hypertension was the major cause of
CKD among the patients that were dialyzed in the Centre.
Also, post-partum hemorrhage was the most common
cause of AKI.

Femoral access was commonly used and only 3.3 % of
the patients had permanent access of AV fistula. Rigor was
the most common complication experienced by the patients
during hemodialysis. However, there were other rare cathe-
ter-related complications that ware reported such as hemor-
rhage.

About 47.2 % of the patients were lost to follow-up,
29.8 % left to other centres by either referral or self-deci-
sion, and 18.6 % died of CKD-related complications. How-
ever, 4.4 % of these patients were still dialyzing in the Centre
as of December 2021.
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[eMOAICAI3 9K BOPIAHT AiKyBAHHS XPOHIYHOT XBOPOGU HAPOK Y HABYAABHIN AIKAPHI AepXXABHOro yHiBepcurery Ekiri:
pPeTpOCneKTUBHE AOCAIAXKEHHS

Pestome. TMomupenicts xpoHiuHoi XBopo6u Hupok (XXH)
3pociia pubau3Ho Ha 13 % 3a ocraHHi ABa JECATWIITTS yepes
30iIbIIEHHST CYNYTHIX (pakTopiB pusuKy. [loraHO KOHTPOJIHLOBA-
Ha XXH Moxe mporpecyBatu 10 TepMiHaJIbHOI CTalii HUPKOBOI
HEIOCTAaTHOCTI, 1110 MOTpeOy€e 3aMiCHOT HUPKOBOI Tepallii, Haiimo-
MIUPEHIIIO (HOPMOIO SIKOI € TeMomiaii3. ¥ 1boMy HOCIiIKeHHi
PO3IIISIIAETLCS S-pidyHa iCTOPIsT 3aCTOCYBaHHS TeMOMiali3y B Me-
IUYHOMY 3aKjiali Ha MiBmeHHoMmy 3axoni Hirepii. Hani Oymm 3i-
OpaHi 3 peecTpy Hiajidy Ta MpM AOCTiIKEHHI KIiHIYHUX BUNAAKIB
Y Mali€HTIB, SIKi MOCIINOBHO MPOXOAWIM L0 TIPOLELYPY B LIEHTPI
niajii3zy HaB4YaJibHOI JIiKapHi [depkaBHoro yHiBepcuteTy EKiTi B
nepion 3 ciunst 2017 poky 1o rpyaenb 2021 poky. Jlist oTpuMaH-
HSI TaHUX BUKOPMCTOBYBaJlacsl HECTPYKTypoBaHa (popma. 3ara-
JioM Mix ciuneM 2017 poky Ta rpyaHem 2021 poky 152 nauieHTH
orpumann 1600 ceancis remomiainisy. biblie uBepti XBopux OyJiu
Nep>KaBHUMMU CITY>KOOBLISIMU, 1 YOJIOBIKiB OyJI0 Oijblile, HiXK KiHOK

(p = 0,3325). XXH cTana 0CHOBHUM MOKa3aHHSIM [0 TeMO/iai-
3y 3 apTepiaJIbHOIO TIlEPTEH3i€0 SIK OCHOBHOIO NMTPUYMHOIO, TOJI
SIK HaWJyacTilllol MPUYMHOI0 TOCTPOTO ypaXkeHHsI HUPOK Oyja
mnicysinojioroBa KpoBoteua. Jluiie 3,3 % nauieHTiB Maiu MOCTiii-
HUI TOCTYIN yepe3 apTepioBeHo3Hy dictyiy. Cirin 3ayBaXkUTH, 1110
47,2 % mauieHTiB Oynv BTpavyeHi IUIsT TOAATBIIONO CIIOCTEPEKEH-
Hs1, 29,8 % mepeiim 10 iHIIKUX LIEHTPiB Yepe3 HarpaBjIeHHs a00
3a BJIACHUM pillIeHHSIM, Tofi sIK 18,6 % momepsu Bill ycKJIalHEHb,
nop’si3aHux i3 XXH. HesBaxkaroun Ha 1ie, CTAHOM Ha IpyIacHb
2021 poky 4,4 % xBopux yce Iiie repeOyBajid Ha diaiisi B LeH-
Tpi. BigOymocs MopiBHSIHO MEHIIIE CeaHCiB TeMOiai3y, ajie BOHU
MPU3BEJIM 10 TTOKPAIEHHS pe3y/bTaTiB y mauieHTiB. PekomeHy-
€TbCSI PETYJISIPHE CIIOCTEPEXKEHHSI Ta AepKaBHi CyOCuil, 11100 1o-
JICTIIITA HaBaHTaKEHHST Ha XBOPHUX.

Ki104oBi ¢j10Ba: xponiuna XxBopo6a HUPOK; FOCTPE ypaKeHHs
HUPOK; 3aMiCHa HUPKOBA Tepallisi; Aiami3; reMoaiai3
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Pestome. KinbkicTb XBopumx HQ TEPMIHAAbHY HUPKOBY HEAOCTATHICTb B YKOQIHI, SIK | B yCbOMY CBITi, MQE TeH-
AEHLO A0 30IAbLLIEHHSI. TOQHCAAQHTALLIST HUPKM 3QAMLLQETECST HANGIAbLL €PEKTUBHUM METOAOM AiKYBAHHS
TAKUX NALEHTIB. [TICAST BUKOHQHHST MePLLIOI Yy CBITI TOQHCAAQHTALT HUpKn B 1933 poLi B YKPQIHI KIABKICTb TQKMX
onepaLivl 3QAMLLIAAQCS HE3HAYHOK (A0 130 onepauivi Ha pik). Y 2018-2020 pokax Yepes 3MIiHY AEsIKX 3QKO-
HiB MOYaAQCs pedopMQ TPAHCAAQHTALIT B YKPQIHI. | B pe3yAbTQTI KIAbKICTb TAKMX ONEPALLiY 3 KOXKHUM POKOM
3pocTae. KOHTPOAb 3Q MPOLECOM TRPAHCIAQHTALL 3AIMCHIOETECS €QPEKTUBHMM HOBOCTBOPEHMM OPraHOM
MO3 YkpQiHn — YKpQIHCEKUM LIeHTPOM TOQHCIAQHT-KOOPAMHALT, BiaOYBAETHCST CTBOPEHHST HOBUX TOQHC-
MAQHTOAOTHHUX LIEHTPIB, MOAIMLLEHHST iIMYHOAOTYHOIO CYrpOBOAY MNAP HQ TOAHCIAQHTALIK 3Q AOMNOMOIo
METOAMK MOAIMEDA3ZHOI AQHLIKOrOBOI peaKLyii, MOTOKOBUX LIMTOMETPIB | TBELAOPAZHMX METOAIB 3Q PAXYHOK
HLA-T1nyBQHHS1 AOHOPQ | peLmnieHTa 3a Aokycamu A, B, C, DR, DQ), DP, BUSIBAEHHSI QHTU-HLA-QHTUTIA, QAEAb-
cneumniyHx aHT-HLA-aQHTUTIA 3 3aCTOCYBAHHSIM Single Antigen Beads. O6CTeXXeHHS MALEHTIB MPOBOASIThb-
C$1 HA AOTPQHCIAQHTALIMHOMY €TAni TQ B PAMKQAX MOHITOPUHIY MICAST TOQHCAAQHTALT. 3 OmsiAY HO BOEHHI All,
BIACYTHICTb QBIQLLIT TQ TOMBAAMM YOC AICTABAHHS AO KAIHIKU B AESIKMX LIEHTPAX 3 SIBUAQCST MOXKAMBICTb KOHCEP-
BALi OpraHiB MeToAQMM rinoTepmMidHOI b0 HOPMOTEPMIYHOI Nep@yaii. KinbKicTe onepauivt 3 TOQHCIAQHTA-
uivi opranis spocrae. Y 2023 poLi 6yAO BUKOHQHO AEKIABKQ YCTILLHUX CUMYALTAHHWX TOQHCIAQHTALIM Ccep-
LSt | HUPKW, HUPKU | MIALLUAYHKOBOI 3QA03U. AKTYQABHUMN 3QAMLLQKOTECST MPOBAEMM MOAOAQHHST TKAHUHHOT
HeCyMICHOCTI, BUBID ONTUMQAALHOIO AAST AQHOIO XBOPOIO PEXXUMY IMYHOCYNPECHBHOI Teparii, HaBYQHHS
He@ppPOAOriB, GIAbLL LUMPOKOIO M €peKTMBHOIO 3QCTOCYBAHHST NePQY3IMHX MALLMH, HOBUX METOAIB IMyHOCY-
npecuBHOI Teparii, BUBYEHHST OCOBAMBOCTEN TOQHCIAQHTALIT HUPOK BiA MQPIIHAABHUX AOHOPIB (KIABKICTb
SIKMX B YK QIHI nepeBaykae), TOQHCIAQHTALIT HUPKU Y BUCOKOCEHCUOBINIBOBAHMX PELMITIEHTIB. HOA3BMYAQMHO
BOXKAMBOIO € CrIBMPALST 3 HALLUMMY €BPOMENCHKUMU Ui QMEPUKAHCHKUMU KOAETQMU AAST MOAIMNLLEHHS] BIAAQ-
AEHMX PE3YALTQATIB TAKMX OrepALin.

KAIOYOBiI CAOBA: TOQHCIAQHTALS HUPKIM, BUAYHYEHHST | KOHCEPBALLiST OPraHiB; iIMyHOCYNPEeCHMBHA TEPAris;
HUPKOBA HEAOCTATHICTL, MPOBAEMM TOAHCTIAQHTAL HUPOK

Bctyn IcTopis

CraTUCTUKA CBITYUTH IIPO T€, IO KiJIbKiCTh XBOPUX
Ha TepMiHaJIbHY HUPKOBY HEOOCTATHICTH 30iJIbIIYETHCS B
ycboMy CBiTi [1]. ¥ 1ibomMy mu1aHi YKpaiHa He € BUHSITKOM,
TOMY 3POCTa€ YMCJIO MALi€EHTIB, SIKi TOTPEOYIOTh HUPKOBO-
3aMicHOI Teparii. ONTUMaIbHUM METOJOM TaKoi Tepartii y
CBITi BBaxaeTbcsl TpaHcruiaHTalist Hupku (TH), ockinb-
K/ BOHA He TUIbKHU 3a0e3reuye Kpallly sIKiCTb i TPUBaJCTh
KUTTS, ajie i Mae eKOHOMiYHi MepeBaru.

VYkpaina Oyna cepen mioHepiB TpaHCIUIAHTALlil HUPKU:
e B panekomy 1933 poui ykpainceskuit xipypr FO.1O. Bo-
poHUii [2] 3ailiCHUB TepIy Y CBIiTi TpaHCIUIAHTALIiI0 HUP-
KU BiJl TOMEPJIOl JTIOAWHU MALli€HTII 3 TOCTPOIO HUPKOBOIO
HenocrtatHicTio. HoBa epa TpaHcmuiaHTos0rii B YKpaiHi
noyanach y 1972 potui, konu B Kuicbkomy HJI yposorii
Oyna BUKOHaHa mepuia ycmimHa TH Big poaMHHOro no-
HOpa KOMaHJIOI0 XipypriB-ypoJIOTiB Ha YOJIi 3 TUPEKTOPOM
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incruryty npodecopom B.C. Kaprenkom, a B 1976 poui
OyJI0 CTBOPEHO Teple B YKpaiHi BilJiIeHHsI TpaHCIUIaH-
Talil HUpKK Ha voJi 3 npodecopom €.51. bapaHoM. Y Ha-
CTYITHi POKY TaKi XX BiIiJIeHHs OyJIM BiIKpUTi B JIOHEIIbKY,
JIbBOBI, 3amnopixki ta JIHinpi [3]. Yci BoHM BUKOHYBaiu
1o 130 TH Ha pik, npakTUYHO BCi — BiJl TOMEPJIOTO JIOHO-
pa, Xo4a ImoTpeda B TaKUX OIepallisix 0yjia 3HaYHO BUIIOTO.
TonoBHOIO TIpOGIIEMOIO OYB Ae(IilIUT TOHOPCHKMX OPTaHiB,
BUKJIMKAHMI BiICYTHICTIO YiTKOI 3aKOHOAABYOI 0a3M i1 He-
OaxkaHHSIM PEaHIMaTOoJIOTiB CIIiBIIpALIOBAaTU 3 TPaHCIUIAH-
tosoramu. ¥ 1999 poui BepxosHoto Panoio Ykpainu OyB
OPUMHSTUM TepIInii 3aKOH PO TpaHCIIaHTAallil0 OpraHiB
i TKaHUH JIIOAMHI, ajie CUTYyallisl JOKOPiHHO He 3MiHWJIACK.
Po3BUTOK TpaHCIUIAaHTALIAHOI Taly3i MEIUIIMHU TaJbMy-
BaBCSI: UM TO He OyJIO 3alUTy CYyCHiIbCTBA, YU TO HE OYJI0
BOJIi i1 OaxkaHHSI KEPiBHUILITBA OXOPOHM 3/10POB’sl YKpaiHU.
He crnipusinu po3BUTKY ranysi it 3acodu mMacoBoi iHbop-
Mallii, sIKi Tycaayd Tpo TPAHCIUIAHTAIlil0 OpraHiB JIMIIE
B KOHTEKCTi «4JOpHOTO Oi3Hecy». ¥ Ieil yac y KpaiHi, SK i
panimre, mpoBoguu 1o 130 TH na pik, aje BxXe He Bi Imo-
MEpPJINX, a Bil XXMBUX POOMHHUX TOHOPiB. CUTyallis TOKO-
pinHo 3MmiHmacsa y 2018—2020 pp. 3 IpUAHSATTSIM HOBOTO
3aKOHY IPO TPaHCIUIAHTALLIO i LIJIOI HU3KU ITiA3aKOHHUX
aKTiB, sIKi BPeryJIbOBYIOTb TpaHCIIAHTALiiHY diSUTbHICTb.
Ilum 3akoHOM B YKpaiHi Oyia 3amoyaTKoBaHa CIIyxK0a
TPaHCIUIAHT-KOOPAMHALLT Ha 4oJi 3 YKpaiHChbKUM ILI€H-
TPOM TpaHCIUIaHT-KoopauHauii npu MO3 Ykpainu. Ase
roJIOBHE, Ha Hally JYMKY, — 1€ 3MiHa CTaBJCHHS KepiB-
HUX OpraHiB KpaiHu J0 Tpo0JeMu, siKa BTUIMIACh Y CTBO-
PEHHSI MOTUBALIITHMX BaXKeJIiB 10 PO3BUTKY Tajly3i, a came
1iJIboBOTO (DiHAHCYBAaHHSI 3aKJIaJliB OXOPOHU 30POB’sI, SIKi
OepyTh yJ9acTh y BUJIyY€HHI OpTaHiB Ta iX TpaHCIIAHTALIIi,
a TaKoX TPOBEICHHS Pa3oM 3 TPOMaJChKUMM OpraHizalli-
SIMU TTIO3UTUBHOI IIpONaraHay B CyCITILCTBI. ToX ChOromHi
MOXHa KOHCTAaTyBaTU CYTTEBE 30iIbIIEHHS KiIbKOCTI Bil-
NiJIeHb 1 omepalliii 3 TpaHCIUIaHTallil Hupku. Tak, 3a 2023
PiK, He3BaXkalouM Ha TSKKY >KOPCTOKY BiliHY 3 poci€lo, y
KpaiHi B moHaz 20 1ieHTpax BUKOHaHO 394 TpaHCIIaHTallil
HUPKU i 2 cMMyJIbTaHHI TpaHCIUIaHTallii «HUpKa — M-
HUTyHKOBa 3aimo3a» (61,7 % — Bin momepiux i 38,3 % —
Bill )KMBUX POAMHHUX NOHOpIB) [4]. CyTTEBY POJb y TIO-
JIIIIIeHH] SIKOCTi HallaHHSI TPaHCIUIAHTALliiHOT 10TTOMOTH
Billirpae TicHa CITiBIpals YKpaiHChbKUX JIiKapiB 3i CBOIMU
€BPONENCHKUMU 1 aMepUKaHCHKUMHU KOJIETaMHU.

BVIAY‘-IeHHSI HUPOK Yy NTOMEepAUX IA,OHOpiB
i IX KOHCepBauis

IlepeBaxkHa OiNBIICTG BUJIYYEHb HUPOK 3AiHCHIO-
€TbCSl B paMKax MYJIBTUOPTAHHUX BUJIYYE€Hb y JOHOPIB
3 KOHCTaTOBaHOIO CMepTI0O MO3KY [5]. IcHye KijibKa KOH-
cepBalliiHUX pillleHb, 3aTaJIbHUM MPUHLIMIIOM SKUX € 00-
MEXXEHHSsI TTOLIKOJKEHHSI TKAHWH YHACJIiIOK illIeMiuHOTO
YIIKOIKEHHS 1 3aro0iraHHs iiomy. OCHOBHOIO (hOPMYIIOIO
€ HasIBHICTb KOHCEPBYIOUOTO PO3UYMHY ISl MPOTUIIT Ha-
OpsIKy i 3a0e3MneueHHsI CTabiIbHOCTI KJIITUHHOTO CKeJleTa, a
TaKoX Oydepa 3i 30a1aHcOBaHUM €JIEKTPOJIITHUM CKJIaI0M
JIs1 3aMo0iraHHs HAKOTIMYEHHIO BHYTPIIIHBOKJIITUHHOTO
anuao3y i MiHiMizalii KIiTHHHOTO HaOpsKy. KoHueHTpa-
11is1 HaTpilo Ta KaJjlilo B HUX € 3MiHHOIO, i 3aJ1eXKHO Bif TOTO,

SIKMIA piBeHb €JIEKTPOJIITY BUIIMI, BOHU KJIaCU(piKyIOThCS
SIK MO3aKJIITUHHI (KYCTOi0JT) i BHYTPIIlIHbOKIITUHHI (VHi-
Bepcutety Bickoncun (UW)) BignosinHo.

besrnepgysiitHa XojomoBa KOHCepBallis 3acHOBaHa
Ha TOMY TMPUHLIMNII, 11O OXOJOIKEHHSI OpraHa MPUTHIUYyeE
(bepMeHTaTHBHI MPOLIECH i IIKIIUIMBUI BIIUB aHaepOOHOT
(a3, BUKIMKAE 3HMXKEHHSI KJIITMHHOTO METaboJi3My it
VIOBiIbHIOE BUCHaXXeHHsT AT®D, oTke, 103BOJISIE KIIITUHI
BVDKUTH JOBIIE 1034 JIIOACHKUM TisioM [6]. [IpoTe 3amacu
AT® B opraHax BHUCHAXYIOTbCS IIPU XOJIOAHOMY 30epi-
raHHi, i, He3BaXalouM Ha Te, 110 TilmoTepMisl ycyBa€ AesiKi
LIKIiJIMBI Hacaigku BucHaxXeHHs1 AT®, mocuiol0ThCs 110-
LIKOMXKEHHsI eHJ0Te1il0 TpaHCIUIaHTaTa i 3aMajibHi peak-
11ii, CTYIiHb SIKUX TOB’SI3aHUIA i3 TPUBAJICTIO XOJOIHOTO
30epiranns (12—18—24 ronuum) [7].

[norepmiuna mammHHa niepdysis (MIT) 3acHoBaHa
Ha 6e31epepBHOMY TTOTOLli pO3YMHY KOHCEPBaHTY, SIKUI pe-
LIMPKYJTIOE BCEPEIMHI CTEPUIIBHOTO KOHTYPY MPU TeMIIepa-
Typi Mixk 4 1 7 °C. Po3uuH, 1110 3aKa4y€eThCS B MYJIbCYIOYOMY
pexumi 6e3nocepeiHbO B HUPKY, CIIPUSIE TIOBHOMY BUMU-
BaHHIO KPOBI i1 3ryCTKiB, MOKPAILYIOUM TAKUM YMHOM TPO-
HUKHEHHSI KOMIIOHEHTIB nep@y3iiiHOr0 po34ynHy B MapeH-
Ximy, i ma€e BazonpoTekTopHuii edekT. Kpim Toro, amHamika
nepdy3sii 103BOJISIE OLIIHUTU XKUTTE3AATHICTD Y peaibHOMY
yaci i1 oTeHI1liliHe 3a0e3neYeHHs CyOCTpaTiB ISl MiATPUM-
KA MeTaboJIiYHOI aKTUBHOCTI, TaKUX K (apMaKoJIOTriyHi
areHTH abo TOXHBHI PEYOBUMHM (MOXKJIMBA OKCHUTEHALlist
posuuHy). Kpim Toro, GioximiuHuii aHani3 nepdysaty st
BMSIBJICHHSI MapKepiB MOIIKOIKEHHS 0yJ10 OMUCAHO II0/I0
OLIIHKM XXUTTE3IATHOCTI OPTaHiB i X IIPUIATHOCTI IO TPaHC-
raHTauii. [TpoBeneHi KOCmiKeHHS oKa3aau BipoTiaHUt
no3utuBHuii eekt I'MII Ha pesynsratu TH Bim cybomnTu-
MaJIbHUX IOHOPIB: pifllle BUHMKAIOTh BiACTpodeHa (DyHK-
1Iis1 TpaHCIUIAaHTaTa i IEPBUHHO HE(MPYHKIIOHYIOUMIT TpaH-
CIUIaHTAT, HYXKYE PiBHI KpeaTUHiHY B KiHIIi poKy micas TH.
KpiM Toro, 3MeHIIyETbCS KiIbKiCTh YTUII30BaHUX OPraHiB,
1110 Ay>K€ BaXKJIMBO B YMOBaX IeMilIMTy TOHOPCHKMX OPraHiB.

Hopmotepmiuna mammnHa niepdysis (HMIT) cnops-
MOBaHa Ha MiATPUMKY (i3i0NoriyHOI TeMrepaTypy OopraHa,
1110 JO3BOJISIE MPOAOBXYBATU OiOXiMiUHI MTPOIIECH, BIACTUBI
KJIITHHHOMY MeTa0oJli3My, To3a JIIOACKKUM TiioM. besre-
pepBHa nepdy3isi HUPKU Mpu OLTbIIT BUCOKUX TEMITepaTypax
(34—37 °C) 3 moCTaBKOIO ITOXXMBHUX PEYOBUH i KMCHIO Ma€
repeBary IoJ0 YHUKHEHHS TillOTepPMIYHOI TpaBMM Ta Ti-
rokcii, TakuMm urHoM HMII cTBOproe Ginbl ¢izionoriune
cepenoBuille, 30epiraroun HUPKY. 11100 BimHOBUTU MOBHO-
LIIHHUI KJITUHHUAK MeTa0oJIi3M Il yac 30epexkeHHs i 10
TOrO, SIK TpaHCILIaHTaT Oyae (paKTUUHO TiepecaakKeHo i mep-
¢y30BaHO KPOB’I0 PELIMIIIEHTA, OpraH 3a0e3Meuy€eThCs I0-
KMUBHUMHU pEUYOBMHAMM i KucHeM. HocieM KucHIO 3a3Bnyait
€ EPUTPOLIUTH, aJie MOXYTb OyTH i1 O3KIITUHHI nepdy3aTu.
HMIT Hanae Ginblili MOXIMBOCTI NMPOTHO3YBaHHS (DYHKIIIT
HupkoBoro TpaHcriantara (HT, 3a makpockomiuHum Bu-
[JISII0M, TOKa3HMKaMU Tepdy3ii Ta MapKepiB YIIKOIKEH-
Hs1). OTXe, pO3BUTOK TEXHOJIOTIT IMHAMiUHOI repdy3ii opra-
HiB 3HAYHO PO3IIMPIOE MOXKIIMBOCTI OILIHKY I ITOJIITIIIEHHST
MeTaboJIi3My IMapeHXiMaTO3HMX KIIITUH ITid Yac 30epiraHHsI,
1A0r0 KOpeKllii, CpUsIour TAKUM YMHOM PO3IIMPEHHIO Ty
JIOHOPCHKUX OPIaHiB i MiABUILIEHHIO IXHBOI SIKOCTI.
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OcTaHHIMM pOKaMM JJId KOHCepBalil JOHOPCHKUX
opraHiB B YKpaiHi BUKOPUCTOBYIOTbCSI BCi TPU 3arajbHO-
MPUIAHATI Y CBITOBIM MpPaKTULi METOAM i3 3aCTOCYBAaHHSIM
KOHCEPBYIOUMX PO3YMHIB: KycTomioJs/miericrop (ricTu-
IvH, TpunTodaH, Keroratorapat), UW [8].

IMyHOAOriYyHi acnektn TH

Vemix TpaHCIUTaHTALIil 3aJIeKUTh Bill ITOMOJIAHHS iMy-
HOJIOTIYHOTO O0ap’epa, y MexaHi3zmax sskoro HLA-anTurenun
€ KJII0YOBUMHU (PaKTOpaMU aKTUBALlil iMyHHOI CUCTEMU i,
BpPEIITi, PO3BUTKY peaklliii BiITOPrHEHHsS TpaHCIUIaHTa-
Ta, TOMY SIKiICHUI Mig0ip map «I0HOp — PELMITIEHT» Ma€e
BeJIMKe 3HauYeHHs. 15 11boTo B YKpaiHi 3aCTOCOBYIOTBHCS:
cymicHicth 3a ABO, cross match (CDC, FCXM), PRA
CKPUHIHTOBUIA TecT sl BUsiBeHHS aHTU-HLA-anTUTIN
(BusiBsisie HasiBHicTb aHTUTT 10 HLA-aHTUreHiB 1-ro i
2-ro kjaciB). [1py MO3UTUBHOMY pe3yJibTaTi TecTy (MoHa
15 %) noka3aHO BU3HAYeHHS aJleTb-CIeNGbIYHUX aHTH-
HLA-anTutin (i3 3actocyBaHHsiM Single Antigen Beads).
HLA-tumyBaHHS IIpOBOINTRCS 3a ToKycamu A, B, C, DR,
DQ, DP. ImyHomoriuHi 06CcTeXXKeHHsI BUKOHYIOTBCS 3a J0-
MTOMOTO010 Cy4yacHOro oOJafHaHHS /1Sl TPOBEIEHHS TECTiB
noJliMepa3Hoi JaHIIOTOBOI peakilii, IMPOTOKOBUX IIUTO-
MeTpiB i TBepaoda3Hux MeToAiB. OOCTexKeHHsI Malli€HTiB
MPOBOMISTHCS HA TOTPaHCIIaHTalliiHOMY eTalli i1 y paMKax
MOHITOPUHTY Mic/Isd TpaHCIUIaHTallil. A1 1iarHOCTUKY To-
CTPOTO i XPOHIYHOTO BIATOPTHEHHS LIUPOKO 3aCTOCOBY-
€ThCS MyHKIIiliiHAa OioIICist TpaHCIIJIaHTOBAHOI HUPKH [9].

LUAgxu BupileHHs npo6AemMu Aediumnty
AOHOPCbHKNX OPraHiB

TH Bim XxuBUX pOOVMHHUX JOHOPIB € e(PeKTUBHUM CIIO-
co0OM JTiKyBaHHSI XBOPUX 3 TEpPMiHAJbHOIO XPOHIYHOIO
HupkoBoio HemocrtatHicTio (TXHH) i mae xpaii pesyib-
Tatu nopiBHsAHO 3 TH Bin TpynmHuX 1oHOPIB (10 pedi, 3Ha-
YHa iX YaCTKa BUKOHYEThCS B A0iali3HOMY BapiaHTi, SIKWA
BBaXKa€ThbCsl HAMOLIBII CIPUSTIAUBUM) — 1€ HUXKYa 4acTo-
Ta BincTpouyeHoi pyHkuii HT, Ginblil MIBUAKE BiTHOBICHHS
HOPMAJIBHOTO PiBHSI KpeaTWHiHY KpOBi, JIETHi repedir
€Mi30/liB TOCTPOTro BiATOPTHEHHSI, Kpallli TOKAa3HUKU BUXK-
BanHs HT. [IanoBicTh omepailiii 703BOJISIE TTIPOBECTH pe-
TeJIbHe 00CTeXXEeHHS i MirOTOBKY SIK TTOTeHLIHOTO JJOHO-
pa, TaK i peluItieHTa, MOXJIMBa TPaHCIJIAHTaLlisl HUPKU Bifl
ABO-HecyMiCHOTO pOIMHHOTO JOHOpa. BuryueHHSI HUpKU
B >KMBOTO IOHOPA BUKOHYETHCS Y BUTJISA/II BiIKPUTOI, J1arna-
POCKOITIYHOI UM poOOT-acucToBaHOI HedpekToMmii. 3a 2023
pik B YKpaiHi Oyno BukoHaHo 131 Taky omnepaiiito, i 11e 10-
roMara€ BUPILIUTU MpobaeMy AediluTy TPYITHUX OpPTaHiB.

TPOHCNAGQHTALISI HUPKU B AiTEN
TpaHcruiaHTaliss HUPKKA € €(PEKTUBHUM METOAOM Ji-
kyBaHHg TXHH y miteil i Mae oueBUOHI mepeBaru nepen
IHIIMMM METOJlaMU HUPKOBO-3aMiCHOI Tepartii, OCKiIbKHN
HE TIbKU YCYBA€ a30TeMilo, ajie i CTUMYJIIOE iHTEJIEeKTY-
aJIbHU i DI3UYHUI PO3BUTOK AUTUHM i JO3BOJISIE JOCSITTH
OaxkaHol peaOimitanii mamieHTiB. TpaHCcIUTaHTALiI0 HUPKKA
SIK METOJI, JIIKYBaHHS CJIi/l pO3IJIsiAaTy BXe TMPU TOsIBi MO~
Ka3aHb OO HMPKOBO-3aMicHOI Teparmii. [lianiz mepen ome-
paiiero Moxe OyTH HEOOXiTHMI JuIle ISl MOJIIMIIEeHHS

HYTPUTUBHOTO CTAaTycy AWTWUHM, TOCATHEHHS OaxkKaHUX
po3MmipiB: Bara He MeHILe 3a §—10 Kr (qocsaraeTbcs 3a3BU-
yait 1o 12—24 mic.), o4iKyBaHHS BiIMOBiHOTO CYMiCHOTO
JIOHOPCBKOTO OpraHa.

KoMGIHOBAHA TPAHCNACQHTALS HUPKU
i NiALLUAYHKOBOI 3QA03U

Lyxkposuit miadet (LI[I) mocimae BaxkiuBe Miclie cepe
npuarH po3Butky TXHH. Illopiuno omHa TpeTnHA HOBUX
punaznkis TXHH symosnena LIJI. binsbko 40 % xBopux Ha
TXHH crpaxnae Ha L, 12 % 3 HUX — iHCYTiH3aIeXHII
LI 1-ro Tumy, a 28 % — LI 2-ro tumy. LIJI mocinae npyre
MiClIe ITiC/IsI XPOHIYHOTO TJIOMEepYJOHE(MPUTY B Iepestiky
HO30JIOTIYHUX MOKAa3aHb J0 TpaHcIUiaHTaulii Hupku. [la-
TOT€HETUYHO OOIPYHTOBaHOW I mnauieHTiB i3 L] 1-ro
TUITy € KOMOiHOBaHa TpaHCIIaHTALlisl HUPKU 1 MiAIUTYH-
KOBOI 3a71031. B Ykpaini B 2005—2006 pp. O0yJj10 BAUKOHAHO 3
TaKUX orepallii Bil pOAMHHOTO JIOHOPA 3 BUKMBAHICTIO pe-
IMIEHTIB i TpaHcIaHTaTiB 33 %, y 2023 pori — 2 ycmiimHi
orrepallii Bix IToMepJIoro JoHopa.

OCHOBHI KAiHIYHI npo6Aemun
TPAHCNACQHTALIT HUPOK

AKTyaJIbHOIO 3aJIUIIAETHCS MPoOIeMa MoI0JaHHS TKa-
HUHHOI HECYMiCHOCTI, 1110 BeJe 10 TOCTPOro ado XpOHiy-
HOTO BiITOPTrHEHHsI TpaHcIaHTaTta. [Ipruyomy ocTaHHE
Ma€e 0co0JIMBe 3HAYEHHS, OCKIJIbKM € OJHI€EI0 3 OCHOBHUX
MPUYMH BTPATU HUPKOBOTO TpaHCIUIaHTaTa. ToMy Bakjiu-
Be 3HAUCHHS Ma€ IpHU3HAYEHHS afeKBaTHOI iMyHOCYIIpe-
cUBHOI Tepamnii. [HaMBinyanbHUIA MiaxXia 10 MpU3HAYEHHS
IMyHOCYTIpECUBHUX MpernaparisB, BUOIp ONTUMAaTbLHOTO JJIs
JIAHOTO XBOPOTO PEXMMY iMYHOCYIIpecii MOXe CYTTEBO
BIUIMHYTU Ha BiImaJieHi pe3yJIbTaTy OoIlepailii.

OcHoOBHI npenaparu,
LLO BUKOPUCTOBYIOTbCS
AAS iIMyHOcynpecii B YKpQAiHi

Jtst iHayKIiiiHOI iMyHOCYIIpecii 3a3Buyaii 3aCTOCOBY-
I0ThCSI: MOJTIKJIOHAIbHI aHTWIIMGbOIMTApHI aHTUTINA (TU-
MOIJIOOYJIiH, atram); OJIOKaTOpu pelienTopa iHTepieiiKi-
Hy-2 (6a3uinikcumab/cumMysiekT). BuBuaeThest MOXIIMBICTh
3aCTOCYBaHHSI CTOBOYPOBMX KJIITUH KOPIIOBOi KPOBI, YXe
OTpUMaHi nepiii mo3uTruBHi pesyasratu [10]. s miarpu-
MyIOUOi iMyHOCyTIpecii: iHridiTopu KanpiuHeBpuHy (IKH)
(TakposimMyc, IUKIJIOCHOPHWH); iHTiOiTOpM Tpoideparrii:
npenapatu MikodeHonooi kucaorn (MPK) (MMD/
cejcent, MikogeHoaaT HaTpito/MipopTtuk); m-TOR iHri-
GiTopu (cuposimyc/panamilliH, eBepoJliMyc/CepTUKAaH);
LIMTOCTAaTUKM: a3aTionpuH (iMypaH); TJIIOKOKOPTUKOIIU
(I'K) (MeTtunmpenHizonaoH, npeaHizoaoH). HaitGinpir mo-
LIMpeHa cxema MiATPUMYI0UYO0i iMyHOCYTPECUBHOI Tepartii
piunouae IKH+M®KA4TK. [i Henonikamu € HeppoToK-
CUYHICTh i 3HaUHa KiuJIbKICTh Pi3HOMAHITHUX iHIIMUX TI0-
OiyHMX e(eKTiB, HeZOCTaTHSI e(PEKTUBHICTDL y IIpodilak-
TULIi XPOHIYHOTO BiATOPTHEHHSI, OCOOJMBO XPOHIYHOTO
AT-onocepenkoBaHoro BapiaHTa. /st ix ycyHeHHS 3aCTO-
COBYIOTh PaHHIO BiIMiHYy CTEepOiliB, 4epe3 3 MiCsIIi Mics
orepallii MOXJIMBE MepeBedeHHs IAlLli€HTIiB HEBHCOKOTO
IMYHOJIOTiUHOIO pU3KKy Ha 3actocyBaHHsI m-TOR iHTi0i-
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TOpPIiB (CUPOJIIMYC/eBEpOJIiMYyC) y TIOENHAHHI 3 HU3bKUMU
koHueHtpauisimu IKH i I'K.

st mpodinakTUKy i JIIKyBaHHSI XPOHIYHOTO aHTHUTI-
JIO-OIMOCEPEKOBAHOIO BiITOPTHEHHSI B YKpaiHi 3aCTOCO-
BYIOThCS Ti1azMacdepes, BHYTPIITHBOBEHHUI iMyHOTJI00Y-
JiH, aHTU-CD20 MOHOKJIOHABHI aHTUTIIA (PUTYKCUMAO),
TUMOTJIOOYJIiH 3 HEOTHO3HAUHUMM pesyibratamu. s ix
TTOJTIIIIIEHHST CBITOBA TpaHCIUIaHTalliliiHa HayKa BUBYAE 3a-
pa3 MOXKJIMBICTB i JOLUTBHICTh 3aCTOCYBaHHS HIU3KM HOBIT-
HiX MpernapariB: aHTUKOMILIEMEHTAPHUX MOHOKJIOHAJIbHUX
aHTUTI (ekysizymab), 6iaokaropiB IL-6 abo peuenropiB
no IL-6 (kma3akizyma0, Toumiaizyma0), iHTiOGiTOpiB ecte-
pa3u C1 (C1 INH — 610Kkaga paHHBOTO LUISIXY aKTHUBALil
KOMILJIEMEHTY Ha piBHi Ki1toyoBoro komroHeHTa Cl), Ge-
JlimyMa0y (ryMaHi3oBaHe MOHOKJIOHAJIbHE aHTUTIJIO TTPOTU
crumysisgtopa B-nimdouunris BLyS), napatymyma0dy (MoHO-
KJIOHaJIbHE aHTUTLIO o MoJieKyau 6inmka CD38 Ha mmas-
MaTUYHUX KJliTuHax). Lli mpenapaTtul TeCTyOThCSI B Pi3HUX
KOMOIHAIIISIX 3 iHIIUMU, BXe BiTOMUMU iMyHOCYIIpecaHTa-
MM, MU X YeKaEMO Ha Pe3yJIbTaTH TaKUX JOCTiIKEHb.

BncHoBOK

Xoua YkpaiHa Oyna omHuMm 3 mioHepiB TH y cBiTi,
CIpaBXHill pO3BUTOK IIi€l rajy3i MEAULIMHU y HAc BinOy-
BA€THCS TiJIbKY 3apa3 3aBIsSKU MPUNHSITTIO HOBUX 3aKOHIB
i MiA3aKOHHUX aKTiB, 110 PErjJaMeHTYIOTh TpaHCILIaHTa-
LiHY JiSSIbHICTh, CTBOPEHHIO MOTMBALIIMHUX BaXkeJliB 10
PO3BUTKY TaJly3i Ta MO3UTUBHIl MponaraHji B CyCIiJIbCTBI.
HesBaxkatouu Ha BiliHY i BaxKKi yacu, sIKi iepexXnBae YKpa-
iHa, My He 3ynuHmwIM 1odaty y 2020 poui pedpopmy cucte-
MM TpaHCIUIaHTAllil, 1110 1a€ MOXJIMBICTb 3a0e3neunTt TH
oinpiry KinbKicTh xBopux i3 TXHH. BinOyBaetncst cTBO-
PEeHHSI HOBUX TPaHCIUIAHTALIIMHUX LIEHTPiB, MOACPHI3alIis
IX DiarHOCTUYHOTIO I JIiKyBaJIbHOro objagHaHHsa. HaByaH-
HSI TPAHCIUIAHTOJIOTIB BiIOYBA€ETHCA SIK YCepearHi KpaiHu,
Tax i 3a i MexXXaMmu, y TiCHili criBIpalli 3 EBpONeiCbKUMMU i
aMepUKaHCbKUMU KOJIETaMU. Yce 11€ TO3BOJIUTh MOJIIMILIUTA
pe3yJbTaTU MPOBEIEeHUX oIepalliii. Y KpaiHi BUKOHYIOTbCS
OUIBILICTD BUIIB TPAHCIUIAHTALIl HUPKU TOPOCIUM i Malli-
€HTaM UTSIYOTO BiKY, a Momajblie JIIKyBaHHs BidIlOBiIae
Mi>XXKHapOIHUM TTPOTOKOJIaM. BTiJIeHHS B MpakTUKY yKpaiH-
CbKOI TPaHCIUIAHTOJIOTII OCTaHHIX MOCATHEHb BiTYM3HSIHOI
i 3aKOpAOHHOI HayKW TO3BOJIUTH MMiABUILIUTA BUKMBAHICTh
HUPKOBMX TPAHCIUIAHTATIB i PEIUITI€EHTIB, MOJIMIINUTH BiI-
JaJieHi pe3yJIbTaTy OIlepalliil y HallliX Malli€HTiB.

KonduikT iHTepeciB. ABropu 3asBIsIIOTH PO BiACYT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHO1 (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIPpY IMiATOTOBLIi JaHOI CTaTTi.

Buecok aBTopiB. 3oepat’an P.O., Bopousx O.C. — Ha-
MUCAHHS TEKCTY.
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R.O. Zograbian, O.S. Voroniak

State Institution “Shalimov National Scientific Center of Surgery and Transplantology ” of the National Academy of Medical

Sciences of Ukraine, Kyiv, Ukraine

New approaches to kidney transplantation in Ukraine

Abstract. The number of patients with end-stage renal disease in
Ukraine, as in the whole world, increases. Kidney transplantation
remains the most effective method of treatment for such patients.
After 1933, when in Ukraine the world’s first kidney transplan-
tation was performed, the number of there surgeries remained
insignificant (up to 130 operations per year). In 2018—2020, the
reform of transplantation in Ukraine began due to the change
of some laws. And as a result, the number of such operations is
growing every year. Control over the transplantation process is
carried out by a newly created body of the Ministry of Health of
Ukraine, the Ukrainian Transplant Coordination Center. New
transplant centers are being created, immunological support of
transplant couples is being improved using polymerase chain re-
action, flow cytometers and solid-phase methods due to HLA
typing of the donor and recipient according to A, B, C, DR,
DQ, DP loci, detection of anti-HLA antibodies, allele-specific
anti-HLA antibodies using single antigen bead assay. Examina-
tions of patients are carried out at the pre-transplantation stage

and as part of monitoring after transplantation. Given the military
actions, the lack of aviation and the long time of getting to the
clinic, it became possible to preserve organs by methods of hypo-
thermic or nomothermic perfusion. The number of organ trans-
plantations is increasing. In 2023, several successful simultane-
ous heart and kidney, kidney and pancreas transplantations were
performed. The problems of overcoming tissue incompatibility,
choosing the optimal immunosuppressive therapy regimen for a
given patient, training of nephrologists, wider and more effective
use of perfusion machines, new protocols of immunosuppressive
therapy, studying the peculiarities of kidney transplantation from
marginal donors (the number of which in Ukraine prevails), kid-
ney transplantation in highly sensitized recipients are still actual
in Ukraine. The cooperation with our European and American
colleagues is very important to improve the long-term results of
such operations.

Keywords: kidney transplantation; organ procurement; immuno-
suppressive therapy; renal failure; kidney transplant problems
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LLnmosa A.FO."®, igpic .M."2®, Kpactok E.K."

"KHIT «KniBCbKivi MICbKV LIEHTP HEGPOAOTI TQ AlQAIBY», M. KniB, YkpaiHa

2AY «HawujioHaAbHWUA HQYKOBUV LIEHTP Xipyprii TQ ToaHCnAQHToo T imeHi O.O. LLarimosa» HAMH Ykpaitu,
M. Kuis, YkpaiHa

EKOHOMIYHiI MUTAOHHSA AiIKYBOHHSI XBOPUX
HQO XPOHIYHY XBOPOOY HUPOK VA CTAAIT AIOAISBHUMM
MEeTOACOMU HUPKOBO-3AMICHOI Tepanii B YKPATHI:
AOCAIAXKEHHS OAHOTO LLeHTPY

For citation: Pocki. 2024;13(1):60-67. doi: 10.22141/2307-1257.13.1.2024.442

Pestome. AktyanbHicTe. MeToro poboTi GYAO BU3HQYUTI BAPTICTb AiKYBAHHS XBOPMX HQ XXH VA cTaaii mpo-
rarom 2023 poKy AlQnidHmm metoaami H3T Ha niaCTABI QHAAIZY BUTDQT HQ AiKyBAHHS remo- ([A) Ta neputo-
HeaAbHUM Ajani3oM (T14A) B OAHOMY AIKYBAABHOMY 3QKACQAL Marepiaau Ta MeToAun. Biakpute OAHOLLEHTPOBE
AOCAIAKEHHST MPOBOAMAOCE Yy KHIT «KniBChKET MICBbKU LUEHTD HEDPOAOCTIT Ta AlQAi3y». [TooTsrom 2023 poky
B LIbOMY 3QKAQAT OTDUMYBQOAM AIKYBAHHST AIQAIZHUMM MeToAQMM H3T 779 xsopimx HO XXH VA cTaaii. 3okpema,
718 xBopux Aikysanmcs [A-cecisvm ta 61— A (36 xBopux — MNATA 1a 25 — AlA). Ao po3paxyHKY BOPTOCTI
AiKyBQHHS1 XBOPpUX HQ XXH VA cTaaii, sik npu AikyBaHHI TA, TaK i [1A, 6yAM BKAKOHEHI MPSIMI MEANYHI TQ HEMEANY-
Hi ButpaT. OUIHKQ BOPTOCTI AiKYBAHHST OAHOIO XBOPOrO MPOTSIFOM POKY PO3PAXOBYBAAQCH 3Q GOPMYAOKD:!
rpu AikyBaHHI TA/TAD — BaprTicTs 1 cecii x 156 ceciv, npw AikysaHHI [TAMA/ATA — BApTICTb 1 AHS AIKYBQH-
Hs1 x 365 AHIB. P@3yAbTATU. AHQOAI3 BUTOQT HO AiKYBAHHST XBOPUX HQ XXH VA CTOAIl AO3BOAMB KOHCTATYBATH, LLIO
cepeaHs BapTiCTb oaHIE! TA/TAD-cecii B 2023 poui cTaHoBmuAa 3626,20 rpH, 0AHOIO AHS AikyBAHHS MATA 1a
AlNA — 1539,78 1a 1829,12 rpH BiAMOBIAHO. CepeAHs! BOPTICTb AiKyBAHHSI OAHOIO XBOPOro rnporsrom 2023
poky meroaoM [A/TAD craHoBuaa 565 687,20 rpH, MATMNA — 562 019,70 roH, ATNA — 667 628,80 rpH. Y CToyk-
TYPI BAPTOCTI AIKYBAHHST HE3QAEXKHO Bif, MOAQALHOCTI H3T HQMGIAbLL 3QTPATHOK CKAQAOBOKO € BAPTICTh BU-
TPATHUX MQTEPIAAIB. AEDXKABHE BIALLIKOAYBAHHS 3Q [MoOrpaMoro meanyHx rapaxtivi (MM y 2023 poui Ha
AIKYBQHHST OAHOIO XBoporo Ha XXH VA ctaaii npotarom poky cTaHoBuTs 385 788 roH rnpu AikyBaHHI TA/TAD,
412 085 rpH — nipu AikyBaAHHI TTATA 1a 662 110 roH — ripu AikKyBaHHI ATA. TO6TO, BUXOASIYM 3 OTOUMQHMX
Hamum pAQHux, [TMIC nokpmeae Avile 68,2 % BUTDQAT AIKYBAABHOIO 3AKAQAY HA AiKyBAHHS TA/TAD, 73,3 % — Ha
AikyBaHHs [ATA Ta mavike 100 % — HQ AikyBaHHST AllA. BUCHOBKW. PEQAbHQ BQPTICTb AiKYBQAHHSI XBOPUX HO
XXH VA cTaaii aianisHimm metoaamim H3T nepesuLLye Tapng AePXKQBHOMO BIALLKOAYBAHHS. [TMIy noBHOMY
06Cs13i HE MOKPUBAE BUTOATU AIKYBAABHUX 3QKAQAIB HO AIKYBAHHST XBOpMX Ha XXH VA craaiil metoaamim H3T.
MATA Mae 6e3rnepeyHi mepeBari 3 OMsiAY SIK HO MEANYHY, TAK | HQ eKOHOMIYHY Buroay. OKpiM Toro, nepe-
BQAroro BUKOPUCTAHHST [TATA nepea iHLLMMU AIQAIBHUMU MOAQALHOCTSIMU i, HAC BiViHW € BIACYTHICTb 3QAEXK-
HOCTI Bia BOAO- TQ €AEKTPONOCTAYAHHSI, KIABKOCTI TQ 3QBAHTAXKEHOCTI MEAMYHOIO NMepCOHAAY, HEOOXIAHOCTI
MOCTIVIHOIO BIABIAYBQHHSI XBOPUMU AIQAIZHOIO LIEHTPY.

KAIOYOBiI CAOBQL: AIQABHQ HUPKOBO-3AMICHQ TEPQTIST; BUTPQATH, BAPTICTb, BIALLKOAYBQAHHSI

BCTYH nomupeHicte XXH nepesuiiye 13,0 % Bin 3arajgbHoI 110-

IllopiuHe 30iablIeHHST KiTBKOCTI XBOPUX Ha XpOoHiuHY  myJjsuii. [Tpy nboMy 3a3HaueHUI MOKAa3HUK € HAaWBUIIMM
XBopo0Oy HUpOoK (XXH) € BaxkimBoio meanko-comiaabHolo y CIIIA ta Kanani i cranoButh 14,4 %, HallHIKYUM — B
MPOGJIEMOIO CCTEMU OXOPOHM 3[0POB’S SIK B YKpaiHi, Tak  [Hmii Ta banrnamenr — 6,8 % [1, 2]. Ha choromni yactoTa
i B yChOMY CBITi. 3a po3paXyHKOBUMHU JaHUMHU, IJo6asbHa  XXH ropiBHSIHHA 3 TAKUMM COLliaIbHO 3HAUYIIIUMM 3aXBO-
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PIOBaHHSIMU, SIK TillePTOHIYHA XBOpOOa, IyKPOBMIA JTia0eT,
OXXUPiHHS Ta MeTaboiuHMil cuHapoM. BogHouac came 1ii
3aXBOPIOBAHHS i € OCHOBHOIO MPUUYKMHOIO TTPOTPECY0YOro
30isblIeHHs nomyssii xBopux Ha XXH [3, 4].
3arajabHOBIZOMO, 110 y cBoiil eBosolii XXH mpoxo-
nuth 5 craniii. [IporpecyBanus XXH no V crazii He nuie
HEeTaTMBHO BIUIMBAE Ha SIKiCTh Ta TPUBAJICTb XKUTTS Malli-
€HTIB, ajie il TToTpedye JIIKyBaHHSI METOIaMU HUPKOBO-3a-
micHoi Teparii (H3T), 1o B moemHaHHi 3i 30iIbIICHHSIM
HoTpeOM B rocIiTajisallii € 3HaYHUM (DiHaHCOBUM TATapeM
IIJISI CUCTEMM OXOPOHU 310pOB’s1. YncenbHICTh XBOPUX, SIKi
OTPUMYIOTH JiKyBaHHs MeTogaMu 3HT, 3pocTae miBualie,
HIX YMCENIbHICTh HaceJIeHH CBITy 3arajoM. Ciiia 3a3Havyu-
TH, 1110 Y CBiTi CIIOCTEpIra€Thcs cTabdijibHE IIOpidyHe 30i1b-
IIeHHST KiTBKOCTI XBopuX (y cepenHboMy Ha 2—4 %), sKi
notpedytoTh JikyBaHHs1 Metonamu H3T. 3okpema, mpo-
Tsrom 2003—2016 pokiB MPUPICT MEAUIHOT CYOTIOMYIISIIII,
sgKa ToTpeOyBaa JikyBaHHS Metogamu H3T, cTraHOBUB
43 %. Jlume B CIIA B niepion 3 2000 mo 2019 pik yacr-
Ka XBOpUX, FKi JikyBanmcs merogamu H3T, 30inpmmnacs
Ha 107 %. 3a mporHo3om, mpotsarom 2017—2030 pokiB
OUIKY€EThCSA 30LIbLIeHHS mianidHoi cyomomysmsamii CIIA
Ha 29—68 %. Ipupict Kinbkocti xBopux Ha XXH V]I crta-
Iii 3yMOBJIEHUI 30iIbIIEHHSIM CEPeIHbOI IMOMYJISIiHOI
TPUBAJIOCTI KUTTSI, KiIbKOCTI xBopux Ha L1 2-ro Tumy Ta
TiMEePTOHIYHY XBOPOOY, MOJIMIIEHHSIM BUXXUBAHOCTiI XBO-
pUX, SIKi JIiKytoTbes gianizHuMmu metogamu H3T [4—8].

OKpiM TOTO, IIporpecyode 30UTbIIeHHS KiJTbKOCTI XBO-
pux Ha XXH 3ymMoBiI0€ 3pocTaHHs (DiHAHCOBOTO HaBaH-
TaxeHHs. 30KpeMa, 3a pe3yjbTaTaMyi HelloAaBHO OImy0ti-
KOBaHOTO aHaJi3y, poseaeHoro B 31 KpaiHi/perioHi cBiTy,
BCTaHOBJICHO, III0 CEPEAHI pidHi BUTpATU Ha OJHOTO ITalli-
€HTa, OB’ s13aHi 3 JiKyBaHHsIM xBoporo Ha XXH I1I cramii,
cranoBaTh 3060 monapiB CILIA, nipu JiKyBaHHI naLieHTa
3 XXH V]I craxii meTonom remomianisy (I'Jl) Ta meputone-
anpHoro aianizy (ITA) — 57 334 ta 49 490 nonapis CLIA
BinnoBigHo. ToOTO BUTpaTU MHpH JIiKyBaHHS XBOPOro Ha
XXH V] cranii metogamu H3T maitxe B 20 pasiB nepesu-
LIIYIOTh BUTPATH, MOB’sI3aHi 3 JIiIKyBaHHSM TaliieHTa 3 XXH
III cranii [9].

TloHsTTS BUTpAT BU3HAYAETHCS SK TPOIIOBA BapTiCTh
CIMOKWBAHHSI PecypcCiB /i1 BUPOOHUILITBA TOBApY YK TMOCITY-
TM, 4aCTO BHpaXxKeHa SIK CKJIaJHa CyMa KiJIbKOCTel MeBHOI
TiSTBHOCTI, TOMHOXKEHOI Ha BilMOBIigHI 1IiHKA. 3a3B1UYaii BU-
TpaTy Y MeIW4Hil chepi NOOISIOThCS Ha YOTUPU KaTeTopii:
OpsiMi MEOWYHI BUTPATH, MPsIMi HEMEIWYHI BUTpaTH, He-
OpsIMi BUTpaTH Ta HeMatepiaiabHi BUTpatu. [IpsMi mennuHi
BUTpPATU BKJIIOYAIOTh: PO3XiIHi MaTepianau ISl MPOBEASHHS
npolenypy Ta 1abopaTOpHOI AiarHOCTUKU, 3apO0iTHY IUia-
Ty MEIUYHOMY TIEPCOHAITY, 3a0€3MeUeHHs] MENUKaMEHTaMH,
KarlitaJlbHi BATpAaTU Ha PEMOHT arapariB JIJIs FTeMO- Ta [epu-
TOHEAJIbHOTO AiaJli3y, BUTPATH Ha rocHiTali3allii Ta Ha am0y-
JTaTOpHI KOoHCyJbraltii. [TpssMi HeMeau4Hi BUTpaTH BKITIOYa-
[OTh BUTPATU Ha TTPOBEJICHHSI PEMOHTHMX pO0iT, KOMyHaIbHI
MOCJYTH, TPAHCIIOPTYBAHHSI XBOPUX /IO Miali3HOTO LIEHTPY
a00 MoCTaBKY BUTpaTHMX MaTepiaiiB mis 11, xapayBaHHS
xBopux 1potarom I'/l-cecii. HematepianbHi BUTpatt — BU-
TpaTd MOB’sI3aHi 3 00JeM, CTpaxkIaHHSIM, IOTiPIISHHSIM
SIKOCTi Ta TpoJioHraui€ero xutTs. Lli BuTpatu 3a3Buyaii He

BPaxOBYIOTbCSI B €KOHOMIYHMX OLIiHKAX, OCKIIbKU iX BasKKO
BM3HAYUTH KiJbKicHO [10].

Ha cporonHi npogoBXy€eTbCSI TUCKYCisl 1100 €KOHO-
MiYHOI TepeBard Ti€l YW iHINOI Miali3HOT MOJAIbHOCTI
H3T. Cnig 3a3Ha4UTH, 110 KiJIBKICTh TOCHIIKEHb, SKi aHa-
JII3YI0Th Ta TOPiBHIOIOTH BapTicTh JikyBaHHs [l Ta [/, €
BeJIbMUM O0OMeKeHOM. 30Kpema, iCHY€E JeKiIbKa OIS I0BUX
JOCHTIIKEHb, TPOBEACHUX JJIsI BU3HAUEHHSI BapTOCTi JIi-
KyBaHHS Iiajli3oM y pi3HMX KpaiHax cBiTy. Tak, aHaji3y-
I0OYM BapTiCTh Aiajlidy y KpaiHax 3 pi3HMM piBHEM IOXOLY,
P.M. Just 3i cmiBaBTOpamMu AiAAIILIM BUCHOBKY, 1110 JIIKyBaH-
Hs1 [l € nopoxxuum nopiBHsiHO 3 1/ y KpaiHax 3 BUCOKUM
piBHeMm noxonay [11]. AHajoriuyHi pe3yabraTu OTpUMau i
PK. Li Ta K.M. Chow. Y cBoeEMy HOCIiIXKEHHi aBTOpU J0-
BeJIY, 110 y PO3BUHEHMX KpaiHax Aszii BapticTh ['/] mopis-
HstHO 3 [1[] Oyna B mistoMmy Buiolo [12]. BonHouac aHami3
BUTpaT Ha a)pMKaHCHKOMY KOHTMHEHTiI MPOAEMOHCTPY-
BaB, 110 JIMIIIE Y IeKiTbKoX KpaiHax Metos [1/1 OyB neties-
M, Hixx [J1. [Tpore aBTopu HaroyiouyoTh, 1110 meto [1/1
Y 1Iii1 YaCTHHI CBiTY Ha MOMEHT IIPOBEICHHS JOCIIiIKEHHS
JIMIIe TTo4YaB po3BuBaTucs [13].

Amnazniz Butpat Ha obuasa metonu H3T y 20 kpainax
CBITY 103BOJIUB KOHCTAaTyBaTH, 110 Bapticth 1/ y CIIIA,
Kanani, Kurai, Inaii, Tainanni, Ipani, Typuii, [oHkoHTY
ta B’eTHami, ABctpatii Ta HoBiit 3einaHaii € 3HauHO MeH-
oo, Hixx I['JI. OKkpiM 11b0T0, aBTOPM aKILIEHTYIOTh YBary Ha
Tomy, 1o I/ He uIie € MeHII 3aTpaTHUM JJIs1 KpaiHu, aje
1 SIKICTh KUTTSI XBOPUX, SIKi JIKYIOThCS LI€I0 MOIAJIbHICTIO
H3T, € Bumoro. Takox JocaigHUKY 3BepTaIOTh yBary Ha Te,
110 Y 3B’SI3KYy 3 OpaKoM 3HaHb JIiKapiB 3arajbHOI MPaKTUKA
Ta jikapiB-Hedposori [1/] He € momysipHOIO MOJAIbHIC-
TIO, Ta BBAXalOTh 3a JOI[iJIbHE MPOBOAUTH TPEHIHTU 3 Me-
TOIO TIOIYJISIpHU3allii METOLY, OCOOIMBO Y THUX KpaiHax, He
€ Tpo0JieMH 3 JIOTICTUKOIO Ta/abo OydiBHULITBOM LIEHTPIB
remomianizy [14].

JI>xepena ¢iHaHCYyBaHHS JIiKyBaHHST xBopux Ha XXH
V]I craaii gianisuumu merogamu H3T 3HauHO BapirolOTh Yy
KpaiHax CBIiTY Ta BU3HAYAIOThCS HAL[IOHATbHUMU JIEPXKAaB-
HUMM CTpAaTerisiMU peiMOypcauii BUTpat. biblicTe KpaiH
MaroTh SIK JIepXKaBHE, TaK i IpUBaTHE MEIUYHE CTpaxyBaH-
H$1 a00 BUKOPUCTOBYIOTb TTOETHAHHS CTPAXOBOTO IMMOKPUT-
TS Ta IHIMBiOyaJIbHUX II1aTexXiB. OgHaK IesKi KpaiHu, 30-
kpema ABctpadisi, [3paine, Kopesi, MmatoTh auiie nepxasHi
MporpaMM CTpaxyBaHHS Ta, BiAMOBIIHO, BiAIIKOMZYBaHHS
KOIITIB [5].

B ymoBax peanizaiii B YkpaiHi miporpamMu aep>KaBHUX
rapaHTiii MeIMYHOro OOCIIyTOBYBaHHSI HACEJIEHHS BaxK-
JINBOIO CKJIaIOBOIO HAJaHHS MEIMYHOI JOMTOMOTY XBOPUM
Ha XXH V]I ctanii € Bu3HaYeHHs peaabHOI BApTOCTI JiKy-
BaHHs 3a3HayeHO1 Kareropii xBopux. BogHouac B YkpaiHi
00MEXEHOI0 € KiJIbKICTh JOCHIIKEHb Ta aHATITUYHUX Ty-
OJikalliil, 110 BUCBIT/IIOIOTh €KOHOMiYHi aCIeKTH 3aCTOCY-
BaHHs nmianizHux MeroaiB H3T. I B mepuiy uepry iimerbcs
He JIUIIIE TTPO pO3PaxXyHOK BUTPAT, MOB’I3aHUX 3 TIPOBE/ICH-
HsM ceciit '] abo T1]1, ane i mpo eKOHOMiuHi TIpiopuTeTn
BUKOPHUCTAHHS Ti€i UM iHIIOI miamizHoi MmoganbHOCTi H3T
TSI KpaiHW, OCOOJIMBO B YMOBaX BiliHU. 3 OINISIAy Ha BU-
COKY BapTiCTh Ta peCypco3aTpaTHICTb IPOLEAYD JiKyBaHHS
sk metonoMm I'JI, tak i I1]I, oliHKa BapTOCTi TaKMX IMOCIYT
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€ Ha/J3BUYAHO BaXJIMBOIO K IS MPOLECY OIOKETHOTO
TUTaHYBaHHS, TaK i Ui PETYJIIOBAHHS PUHKY HaJaHHS Ta-
KHUX MOCYT B YKpaiHi.

MeTa poOOTH: BM3HAYMTH BAapTICTh JIIKYBAaHHSI XBO-
pux Ha XXH V]I cranii nporsrom 2023 poky miaxizHUMMN
meronamu H3T Ha migcraBi aHanizy BUTpaT Ha JIiKyBaHHSI
reMo- Ta TepUTOHEATbHUM J1iaJli3oM B OJHOMY JIiKyBaJlb-
HOMY 3aKJjIai.

Marepiaam Ta meToamn

Binkpure omHOLIEHTPOBE MOCIHIIXKEHHS MPOBOAUIOCH
B KHIT «KuiBcbkuit Micbkuii IeHTp HedpoJiorii Ta mialti-
3y». ¥ JIiKyBaJbHOMY 3akjiaai ¢pyHKiionye 125 [JI-maimH
(3okpema, 32 anmapatu mist remoaiadinbrpatii (IJd)), Ha
skux mpotsirom 2023 poKy oTpuMyBaiu JiKyBaHHs 718
xBopux Ha XXH V]I craxii. Ycim nmanieHTaM npoBOAUIVCH
3 TO/TAMD-cecii Ha THKAEHDb TPUBATICTIO HE MEHII HixX 4
roauuu. JlikyBanHst MmeTogoM I1/1 orpumMyBaB 61 maitieHr, 3
HUX 25 XBOPUX JIIKyBaJIUCSI aBTOMaTU30BaHUM TIEPUTOHE-
anbHuM aianizoM (AITJI) Ta 36 XBOpUX — METOIOM ITOCTili-
HOro aMOyJIaTOpHOTO NepuToHeanbHoro miamizy (ITAITI).

o po3paxyHKy BapTOCTi JiKyBaHHsSI xBopux Ha XXH
VI ctanii meTomoM I'Jl BKJIIOUEHi HACTYIIHi CKJIaIOBi.

Ilpami meduuni gumpamu:

— BapTicTh BUTpatHux MmarepiamiB mist LI/ TA® (mia-
JIi3aTop, KPOBOIIPOBiIHA MaricTpaib, apTepiaibHa Ta Be-
HO3Ha IiCTyJIbHI TOJKHU, KapTPUIX MOPOLIKOBUI ISt
OikapOOHATHOTO [iajizy, yabTpadijbTp Ui HaATOHKOTO
OYMIIEHHST BOAU, KUCJTOTHUI KOHIIEHTPAT);

— inTpaniani3Hi Jikapchki 3acoou (rerapu; 0,9% po3s-
yuH NaCl);

— IHII JIiKApchKi 3aco0m (epHUTPONOE3-CTUMYJIIOIOUi
nikapcbKi 3acoou (EC3) Ta mikapcebki 3acobu 3aimiza (JI133);

— MeauuyHi Marepianu (pyKaBUYKH, IIIIPUIL iH €K-
LiliHWI, OMHT, BaTa, IJIACTUP, MEII0IIKa OMHOPa30Ba, Mac-
Ka MeIMYHa);

— 3abe3nevyeHHs XiMiYHOI Ta MiKpoOioJoriyHoi Oe3re-
K1 (O6akTepiosioriuHi MOCiBY 3MUBIB Ta BOJAW, BU3HAUCHHS
XiMIYHOTO CKJIay BOAM, PErJIaMeHTHI pOOOTH CUCTEMU BO-
JMOOUMILICHHSI, aHTUCENTUK IJIsI LIKipu, Ae3iHdiKyooui Ta
MUIiHI 3ac00M, IIBUIKO3HOIIYBAaHUM iHBeHTap (TaHuipKu,
ryoKu), cTrepuiizallis MeIMYHUX MaTepiaiB);

— nabopaTopHe Ta IHCTpyMEHTaJIbHE OOCTEXEeHHS Ma-
Li€HTA;

— 3apo0iTHa IJ1aTa Ta HapaxyBaHHs Ha 3apO0iTHY IUIaTy.

Ilpami nemeouuni eumpamu:

— BapTiCTh KOMYHAJILHMX ITOCTYT (BOAOIIOCTaYaHHS Ta
BOJIOBiIBeIEHHSI, TETLJIONIOCTaYaHHS, €JIEKTPOSHEPTis);

— METPOJIOTIYHMIA KOHTPOJIb MEAUYHOTO 00JIafHAHHS;

— XapuyBaHH:I xBoporo min yac I'Jl-cecii;

— amoptu3zaiis I'Jl-maimH;

— BMBI3 CMITTSI Ta yTUJIi3allisl 0i0JOriYHUX BiIXOMdiB;

— IpaHHS;

— TpPaHCMOPTYBaHHS XBOPOTO.

o po3paxyHKy BapTOCTi JiKyBaHHsI XBopux Ha XXH
VI cranii meTomoM 1] BKIIOYEHi HACTYITHI CKJIaIOBI.

Ilpami meduuni eumpamu:

— BapTicTh BUTpaTHUX MatepianiB mist [TATTO/ATI
(Mimku 3 mianizyrouuM po3uuHoM st TTAIT — 3 BMic-

ToM mIoKo3u 1o 2000 M po3unHy y Miliky «TBiH Ber»,
00JlafHaHOMY iH’€KUIMHUM TIOPTOM, 3 iIHTETPOBAaHUM 3a
JIOTIOMOTOI0 IBOX Marictpasieii Ta Y-3’€HyBauya MOpoxXHimM
IJTACTUKOBMM MIIIIKOM [UJISI APEHaXy, BKJIAJCHUX Yy TpO-
30pUil TIJIACTUKOBUIA TTakeT abo exkBiBajeHT, mist ATl —
o 5000 M1 po3unHy y Milky «TBiH ber», obaagHaHOMY
iH’€EKIIIHUM IOPTOM, 3 iIHTETPOBAHUM 3a JOIIOMOTOIO IBOX
Marictpaieii Ta Y-3’egHyBada ITOPOXHIM IUIACTUKOBUM
MIIIKOM JUTSI IpeHaxy, BKJIAJCHUX Y MPO30PUIA TUTaCTHU-
KOBUI makeT abo ekBiBaneHT, KateTep mid 11, mepexigHa
TpyOKa, amanTep, ApeHaxkHuii KomruiekT st AT, 3aTuc-
Kay, KOBMAyoK);

— JIiKyBaHHS TYHEeJbHOI iH(eKIIii;

— ne3iHdikyooui Ta JikapcbKi 3acoou (EC3, JI33);

— JabopaTopHe Ta iIHCTpYMEHTaJbHE OOCTEXEHHSI Ta-
LIiEHTA;

— 3apo0iTHa TUIaTa Ta HapaxyBaHHSI Ha 3apoOiTHY
TL1ary.

Ilpami nemeduuni eumpamu:

— BapTiCTh KOMYHAJIBHUX TOCTIYT;

— HaBYaJIbHI TPEHIHTH;

— TIaTpOHaX XBOPUX;

— TPaHCIIOPTHi BUTPATU Ha TOCTABKY PO3UYMHIB.

PospaxyHok BapTocTi JikyBaHHs1 xBopux Ha XXH V]I
cragii [1/T1® Oy mpoBeaeHMIT BiIIIOBIZHO A0 HaKasy
MO3 Ne 129 Bix 17.03.2011 poxy. 3arajqbHi BUTpaTu Ha
nikyBaHHs xBopux [I/TA® y KHIT «KuiBcbkuit MicbKuit
LIEHTp HedpoJIorii Ta Iialli3y» MPOTSITOM POKY PO3PaXOBY-
BaJICh 3a GopMyJI0t0: BapTicTh 1 cecii X 156 ceciii.

Baprictb nikyBanHs1 metonamu [TATIJl a6o AITJl Bu-
3HaYaau 3a GopMysIo0: BapTicTh | OHA JiKyBaHHS X 365
TTHIB.

PospaxyHkm 3pilicHIOBaaIMCh BIANOBIZHO OO 3aTpaT
KHIT «KuiBchbKuii MiChbKU LIEHTP HeMPOJIOTii Ta miamisy»
y 2023 poui. BapricTh BurpatHux matepianis st [, T,
ITAITI, AT/l Bu3Havanach Ha BiIKPUTUX TOpPrax.

PesyAbTaTH

AmHani3 BaprocTi JikyBaHHSI xBopux Ha XXH V] cranii
JTIO3BOJINB KOHCTATyBaTH, 110 CepeaHsl BapTicTh onHiel ['/1/
T Ad-cecii B 2023 poni ctanosuia 3626,20 rpH (Tadm. 1).
OTXe, BapTiCThb JiKyBaHHSI OJJHOTO XBOPOTO, SIKUIl OTpU-
mye qikyBanHs TI/TA® y KHIT «KuiBcbkuit MichbKuii
LIeHTp HedpoJIoTii Ta miaji3y», CTAHOBUTH Y CepeIHbLOMY
565 687,2 rpH Ha pik. [Tpu ubomy maiike 50 % 3arpat ast
nposeneHHs [11/T1®P craHoBWIA BapPTiCTh BUTPATHUX Ma-
TepianiB. BomHouac yacTka mpsMHUX HEMEIUYHUX BUTpaT
craHoBwJIa e 14 %.

Ciig 3a3HaYMTH, 110 HE BCi CKIanoBi jikyBaHHst [J1/
[1®D Gynu BKIIIOYEHI 70 pO3paxyHKy. 30KpeMa, He Bpaxo-
BYBaJIMCSI BUTPATU Ha (pOpMYBaHHS MOCTiiTHOTO CyIMHHO-
ro noctyny — AB®, cranioHapHe JiKyBaHHS iH(GEKLIiiHUX
Ta HeiH(EKUiHHUX ycKIaaHeHb Tolo. OCTaHHE TOSICHIO-
€ThCSI TUM, 110 BIiIMOBIHO 0 peasliii CbOTOJIeHHST 3a3Ha-
YeHi KaTeropii MennaHoi gormoMoru xsopuM Ha XXH V]I
cTafii mepeabdavaloTh OIUIATY B paMKaX iHIITNX MaKeTiB Me-
TIHUX TTocayr [TporpaMu MeIUIHUX TapaHTiid.

CknamoBi BapTocTi 1ikyBaHHs xBopux Ha XXH V]I cta-
nii metonoMm ITATIJI, AITJI moxaHi B Ta6. 2, 3.
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Ta6bnuys 1. Baprictb ogHiei IA/FQ®-cecii Ta nikyBaHHs1 ogHOro xBoporo npotsarom 2023 poKy

CepepHs

HanmeHyBaHHSA BapTiCTb, rpH

Mpsami MeanyHi BUTpPaTn

ButpatHi matepianu ans remogianisy

Lianizatop 890,24
KposonposigHa marictpanb 485,78
ApTepianbHa (icTynbHa ronka 29,96
BeHosHa icTynbHa ronka 29,96
KapTpuopx nopoLlKoBuin ansa 6ikap6oHaTHOro remopgianiay 288,90
VnbTpadinsTp Ans HAATOHKOO O4MLLIEHHS BOAM 32,87
KWCnOTHUI KoHLeHTpaT 50,30

IHTpagianisHi nikapcbki 3acobu

[enapwuH 68,19
0,9% po3unH NaCl 19,74
Mepgun4Hi matepiann

PykaBunykn 2,61

LLnpwvy iH’ ekuinHmimn 3,05
BunT 16,22
Barta 21,66
Mnactunp 58,78
Menowka ogHopasosa 7,23
Macka meguyHa 3,02

3abesneyeHHs XiMi4HOI Ta MiKpobionoriyHoi 6e3neku

BakTepionoriyHi nocisu 3MuBIiB Ta BOAK 25,43
Bu3Ha4veHHs XiMmi4HOro cknagy Boau 7,05
PernameHTHi po60TN CUCTEMU BOOOOHULLIEHHS 18,20
AHTUCENTUK ANS LKipK 11,12
HesiHikyto4i Ta MUIAHI 3aco6m 9,78
LLIBMAKO3HOLLYBaHWI iHBEHTAPp (ryOKu, raHuipKu) 4,87
Crepunizauis MmegnyHnx martepianis 5,87
JlabopatopHuii Ta iHCTPYMEHTaNIbHWVi MOHITOPUHI 89,21
EC3, /133 121,21
38apobitHa nnara Ta HapaxyBaHHs Ha 3apoObiTHy rniaarty 816,20
Ycboro 3035,13
Mpsami HeMeAWYHI BUTpPaTn
KomyHanbHi nocnyru (BogonoctadaHHs Ta BOAOBIABEAEHHS, TENNOMNOCTAYaHHsA, eNeKTPOEHepris) 184,2
YTunisauis 6ionoriyH1x BiaxoniB Ta BUBI3 CMITTSA 21,80
MpaHHs 25,20
AmopTuzadia 'd-mawmH 78,12
MeTponoriyHmiA KOHTPONb MEANYHOT TEXHIKW 37,70
Xap4yBaHHS XBOPUX 60,50
TpaHcnopTyBaHHS XBOPUX 101,23
Ycboro 508,75
BapricTb ogHiei FA/IA®P-cecii 3626,20
BapTicTb NnikyBaHHA OHOro XBOPOro MPOTAromM PoKy 565 687,2
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SIK HAOYHO IEMOHCTPYIOTh 1aHi TabJ1. 2, IeHHA BapTIiCTh
nikyBaHHs xBoporo Ha XXH V]I cranii meronom ITAII y
2023 poui craHoBuaa 1539,78 rpH. OTXe, BapTiCTh JIiKy-
BaHHSI OIHOTO XBOPOTO, IKUi oTpumye JiikyBaHHs [TATIJI
y KHIT «KuiBchbkuit MicbKuii 11eHTp Hedposiorii Ta maiami-
3y», CTAHOBUTH y cepeaHboMy 562 019,7 rpH Ha pik.

BapricTb JiKkyBaHHSI OTHOTO XBOPOTO, SIKUII OTPUMYE
nmikyBaHHs metonom Al y KHIT «KuiBcekuii Micbkuit
1eHTp Hedposiorii Ta mianizy», ctaHoBUTh 1829,12 rpH Ha
100y, 110 CTAHOBUTH y cepeHboMY 667 628,8 rpH Ha piK.

Ax npu nikyBanni [TAIT/, Tak i mpu aikyBanHi AT
JIeBOBA YacTKa KOIUTOPHUCY TpUITafa€e Ha MpsiMi Meaud-
Hi Butpath. OctaHHi ctaHOBISATH 96,75 Ta 97,30 % npu
nmikyBaHHi [IAIT Ta AITJ BinmosimHo. HaiiGinemr 3a-
TPATHOIO MPY BUKOPUCTAHHI 11i€1 MOJATBHOCTI € BapTICTh
BUTpaTHUX MatepiaiiB. YacTka ocTaHHIX CTAHOBUTH 84 %
(1286,37 rpH) Big IeHHOI BapTOCTi JIIKYBaHHSI XBOPOTO
TTAITd ta 86 % (1578,75 rpH) — nipu jikyBanHi ATT/.

Ak i npu nikyBaHHi ['Jl, He BCi cKJ1a0Bi JTiKyBaHHST Me-
TomoM I/ Oynu BKiIIOUEHi 1O pO3paxyHKy BapTOCTi ITOCITY-
ru. Tak, iHimialis mepuTOHEaIbHOTO Aiali3y, CTallioHApHE
JIIKyBaHHS iH(EKIIiil Ta yCKIaaHeHb, BUAAJICHHS KaTeTepa
He Oy/IM BKJIIOUEHi B IiApaxyHKM BapTOCTi ITOCIYTH, 3Ba-
»Kalo4yy Ha Te, 1110 iX BUKOHAHHS MOTpedye rocmiTamizaitii
nali€eHTa, 110 CTAHOM Ha ChOTOAHI mependayvae oIiaTy B

paMKax iHIIMX MakeTiB MeAuyHuX Iociayr IIporpamu me-
IUYHUX rapaHTiid.

BapTto 3azHauutH, 1o 3rinHo 3 Ilporpamoro meauy-
HuX rapanTiit y 2023 poui tapud Ha MeAUYHI MOCIYTH 3
qikyBaHHS1 xBopux Ha XXH V]I cranii metonom I'Jl B am-
OyJIaTOPHMX yMOBaX, IlepeadadyeHi creurdikaliisiMu, BU-
3HAYAETHCS SIK CTaBKa 32 MEIMYHY TTOCIYTY, sIKa CTAHOBUTH
2473 rpu 3a ogny ['Jl-cecito. [Ipu mikyBanHi metomom 1)1
Tapu@d BCTAHOBIIOETHCS SIK KalliTalliliHa cTaBKa 3a 1 oco0y
Ha ieHb Ta cTaHOBUTH 1129 rpH npu BukopuctanHi [TATIJ]
Ta 1814 rpu — AII.

Otxe, nep>KaBHE BiIIIKOAYBaHHS 3a OJHOTO XBOPOTO
Ha XXH V]I craaii npoTsirom poKy cTaHOBUTh 385 788 rpH
npu gikyBanHi [, 412 085 rpa — npu nikyBaHHi [TATTJ]
ta 662 110 rpH — nipu JikyBanHi AT1[l. BpaxoByoun po3-
paxyHKHU, MOXKHA CTBEPIXKYBaTH, 110 3KOJICH 3 METO/IB Jia-
JIi3HOI HUPKOBO-3aMiCHOIT Tepartii B YKpaiHi He TTOKpuBa-
erbest [TMT.

O6roeopeHHs

[locriline 30inbIIeHHS KiIBKOCTI XxBopux Ha XXH, y
MepIIy Yepry 3a paxyHOK HNaHIeMil IyKpoBOro miadbety 2-ro
TUILY, TIPOIPECYIOUOro 30iIbIIeHHS IIMTOMOI Baru mali€eH-
TiB 3 TMIEPTOHIYHOIO0 XBOPOOOIO Ta MOJOBXEHHS TPUBAJIOC-
Ti XUTTS OCi0 3arajbHOI MOMYJsL, 3yMOBJIIOE IIIOPIYHUMN

Tabnuys 2. BapticTb ogHoro gHs nikysaHHsi xsoporo Ha XXH V[ ctapgii metogom MAT4 Ta nporsrom poky

HanmeHyBaHH#

CepepHs
BapTiCTb, FPH

Mpsami MeanyHi BUTpaTn

BurtparHi matepiann gns MAM4g

Miwku 3 gianiaylo4mMm po34mMHOM 3 BMICTOM rtoko3u no 2000 Ma — 4 WTyku Ha Joby 284,12/1136,48
KoBnayok pos’eaHyBanbHUM Oe3iHDIKYIOHMN — 4 LUTYKU 31,89/127,56
KareTep ons neputoHeansHOro fdianiay (4ns 4OpOCnuX, i3 3aBUTKOM) 8,77
ApanTep go katetepa ana g 7,80
Tpy6ka nepexigHa (MoJoBXyBay Karetepa), 2 LUTYKW Ha pik 5,76
Jlikapcbki 3acobu Ta matepianun
ECS3, 133 47,21
AnTucenTtuk (Ctepunniym, 1 niTp Ha Micsaub) 11,80
JlikyBaHHs1 TyHesIbHOI IHgbeKLii 74,20
JlabopaTtopHuvi Ta IHCTPYMEHTAaIIbHUV MOHITOPUHI nalieHTa 63,21
3apobitHa nnata Ta HapaxyBaHHs Ha 3apOobiTHY rnaaty 6,89
Yeboro 1489,68 (96,75 %)
Mpami HemegW4Hi BUTpaTH
KomyHanbHi nocnyru 1,20
HaBuanbHi TpeHiHrm 6,30
Jlorictuka 20,20
MaTpoHax xBopux (BMi3aM 3a MicLeM nepedyBaHHS) 22,40
Ycboro 50,10 (3,25 %)
BapTticTb ogHoro gHsa nikysaHHsa MAMNMQ 1539,78
BapTicTb nikyBaHHS O4HOro XBOPOro MPOTAromM poKy 562 019,70
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CTaOUIbHUM MPUPICT YACTKU XBOPUX, SIKi MOTPEOYIOTH JIiKy-
BaHHs MmeTonamu H3T [5, 15].

JlikyBanHst Mmetogamu H3T € BaxkinBowo mpodsieMoro
SIK Y BCbOMY CBITi, TaKk i B YkpaiHi. [iasizHi Mmeroau cta-
HoBJsATh TIoHan 90 % y crpykrypi H3T. Il B ychoMy CBi-
Ti 3aaumaeTbess ocCHOBHUM MeTtogoM H3T g maiieHTiB
i3 XXH V] cragii ta cranoBuB y 2016 poui moHan 85 % y
cTpyKTypi mianizHux meroaiB H3T [6]. 3a nanumu Hatio-
HaJIbHOTO PEECTPY XBOPUX Ha XPOHIYHY XBOPOOY HUPOK Ta
MNALi€HTIB 3 TOCTPUM IOLIKOMKEHHIM HUPOK, y 2020 pori
JikyBaHHs miaiisHumu metonamu H3T orpumysanu 9648
nmarieHTiB, 3 Hux JikyBanHs '] — 8717 (90,35 %) nanieH-
tiB Ta I1] — 931 (9,65 %) xBopuii [16].

Bapro 3a3HauuTtu, 1o gikyBaHHst metogamu H3T € He
JIAILIe MEIUYHOLO, ajie il (hiHaHCOBOIO MPOOJIEeMOt0. 30Kpe-
Ma, piyHa BapTicThb JIiKyBaHHs xBoporo Ha XXH V]I craxii
metonoM '] konuBaeTbest Bin 5183 $ B Inmii no 136 597 $ y
Hinepianmax Ta B cepeqHbOMY Y CBiTi cTaHOBUTH 57 334 §$.
CepenHbOpiYHA BapTiCTh JIIKYBaHHS TAlliEHTA METOIOM
I cranoButs 49 490 $ i € Haiimen1oro B Iumii (5183 §) ta
HaiiBuiowo — y Higepmanmax (125 449 $) [9].

IHnis, BignoBimHO m0 Kinacudikalii, mpuiiHsaToi CBiTo-
BUM O0aHKOM, HaJeXUTh A0 KpaiH 3 piBHEM JOXOIiB HIKYE

3a cepenHiit. KpaiHu 1i€i rpynu y cepeqHbOMY BUTpavyaroTh
2,85 % HalliOHATBHOTO OIOIKETY OXOPOHM 3M0POB’ST Ha BH-
TpaTu, MOB’sI3aHi 3 JTiKyBaHHSIM AiaizHumu metogamu H3T,
BiZILIKOZOBYIOUM Jinile 56,5 % peanbHux 3aTpat. Ha kaib,
IO 1Ii€1 3K TPYIY KpaiH HajlexkuTh i Ykpaina [10, 17, 18].
Pedopma cuctemu oxopoHM 310poB’s mepeadavae
BIPOBAIKEHHS B YKpaiHi Iep>KaBHOTO TapaHTOBAHOTO Tia-
KeTa MeIMYHOI JOIIOMOTH, SIKIi Oyae mpodiHaHCOBaHMIA Y
MeXax MporpaMu IepxKaBHUX rapaHtiii. 3rigao 3 [IMI 3a
2023 pik, gepxaBa CIIayy€e 3a JIKyBaHHSI OOQHOTO XBOPO-
ro Ha XXH V]I crazii metogom remonianizy 385 788 rpH,
TTATIA — 412 085 rpH, AT — 662 110 rpH. Pesynbratu
HAILIOTO TMOTOYHOIO MOCHIIKEHHS NEeMOHCTPYIOTb, IO
IIMT Ha 2023 pik aGCONIOTHO HE TOKPUBAE BUTPATH JIiKY-
BaJIbHMX 3akjafiB. ToOTO, BUXOASIUM 3 OTPUMaAHUX HaMU
nanux, [IMI mokpuBae nuie 68,2 % BUTpaT JiKyBaJIbHOTO
3akutany Ha sikyBanus [I/TOA®, 73,3 % — Ha nikyBaHHS
ITATIJI ta maiixe 100 % — Ha nikyBanus ATT/I.
3BaxkarouM Ha TIOCTiIMHUIN TPUPICT KiTbKOCTI XBOPUX,
SIKi OTPeOyIOTh JIiKyBaHHs miamizHuMu Metomamu H3T,
HEOOXimHMM € YiTKe BM3HAUYCHHsS OEp>KaBHMX Ta peTio-
HaJIbHUX [Keped (iHaHCYBaHHS Ta, BIOIIOBIIHO, peiM-
Oypcaillii BUTpaT Ha JikyBaHHs xBopux Ha XXH V]I cranii.

Ta6bnuys 3. Baprictb ogHoro AaHs sikyBaHHs1 xgoporo Ha XXH V/ ctapgii metogom All[] Ta npoTsAirom poky

HarimeHyBaHHs

CepepHs
BapTiCTb, FPH

Mpsami MeanYHi BUTpPaTn

ButpatHi maTtepianu gns Al4

Milwkwn 3 gianiayto4nMm po34mMHOM 3 BMICTOM I71H0K03K 1Mo 5000 mn — 2 LWITYKU Ha [o6y 369,70/739,40
KoBnayok pos’eiHyBanbHUM Oe3iHMIKY4niA 31,89
[peHa)KHNI KOMMNEKT OO Luknepa 169,20
KaceTta go anapata Ans aBToMaTM30oBaHOro MEpPUTOHeanbHOro Aianidy (HoTMpmMxonoBsa) 628,70
Apantep go karetepa ana g 5,80
Tpy6ka nepexigHa (MogoBXyBay Karetepa), 2 LUTYKW Ha pik 3,76
Jlikapcbki 3acobu Ta Megn4HI maTepiann
ECS3, 133 47,21
AnTtucenTuk (Ctepunniym, 1 nitp Ha Micsup) 11,8
JlabopaTtopHuvi Ta IHCTPYMEHTAasIbHUV MOHITOPUHI MalieHTa 63,21
JlikyBaHHs1 TYHesIbHOI IHgbeKLii 74,20
3apobitHa nnata Ta HapaxyBaHHs Ha 3apOoO6ITHY rniarty 3,89
Ycboro 1779,06 (97,3 %)
Mpsami HeMeaWYHI BUTpPaTn
KomyHarnbHi nocnyru 1,20
HaB4anbHi TpeHiHrm 6,26
[ocTaBka po34mHIB [0 MicLs nepebyBaHHSA XBOPOro
Jlorictuka 20,20
MaTpoHax xBopwux (BMi3aM 3a MicLeM nepedyBaHHS) 22,40
Ycboro 50,06 (2,7 %)
BapTticTb ogHoro gHsa nikysaHHa AlNJ 1829,12
BapTicTb NnikyBaHHS O4HOro XBOPOro MPOTAromM poKy 667 628,80
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OcraHHe HaOyBae I11e OiIbIIOI aKTyaJIbHOCTI B YMOBaXx Mi-
rpaiii HaceJeHHsI, 30KpeMa Oci0 i3 3a3HaueHOi KaTeropii
XBOPHUX, 3yMOBJICHOT POCIiCbKMM BOEHHUM BTOPTHEHHSIM
Ha TEPUTOPiIO HAIIIO1 CYBEpEHHO1 KpaiHU.

BucHOBKMU

1. BapricTb nikyBaHHsI ogHOro xBoporo Ha XXH V]|
cramii mpotsarom 2023 poxy meromamu H3T B omHO-
My 3 JKyBaJIbHMX 3aKiamiB YKpaiHu craHoBwia: [JI/
TA® — 565 687,2 rpH, ITAILA — 562 019,7 rpH, AT —
667 628,8 rpH.

2. I[IMTI' y moBHOMY 00c$13i He MTOKPUBAE BUTPATHU JIiKY-
BaJIbHUMX 3aKJIafiB Ha JiKyBaHH: xBopux Ha XXH V]I cranii
metonamu H3T.

3. 3 orsigy Ha po3paxyHku meton [TATI € HalionT-
MaJIBHIIIIUM $IK 3 OOKY MEIWYHOI (SIKiCTh KUTTSI XBOPOTO,
coliajizalisi, BiICYTHICTb IPUB’I3KM IO IiaJli3HOTO LIeH-
TPy TOIIIO), TaK i 3 00Ky eKOHOMIUHOI (HaiiMeHIlIa BapTiCTh
3a MPOLIEYPY) BUTOIM SIK JIJIsI XBOPOTO, TaK i IS Iep>KaBU.

4. B ymoBax Biithu TTAIIJl Mae Oe3nepedHi nmepeBaru 3
OIISIAY Ha BiICYTHICTh 3aJI€XKHOCTI Bill BOZO- Ta €JIeKTPO-
MOCTaYaHHsI, KUJIBKOCTI Ta 3aBaHTaXEHOCTI MeIMYHOTO
MepCcoHaIy, HEOOXiMHOCTI MOCTIMHOIO BiIBimyBaHHSI XBO-
PUMM Jiajli3HOrO LIEHTPY Ta € METOAOM BHOOpY cepen iH-
LIKX Aiali3HUX MOJATIbHOCTEH.

KonduikT inTepeciB. ABTopu 3asBISIIOTH PO BiICYT-
HicTb KOHQUIIKTY iHTepeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBIIi JaHOI CTATTi.

Buecok aBrtopiB. [[lumosa A.FO. — ines crarti, po3-
poOKa Iu3aitHy TOCTiIKEeHHsI, aHai3 1aHuX, (JopMyBaHHS
uinicHoro texcry; Hligpic I. M. — anani3 niteparypu, iH-
TeprpeTallis Ta y3araJbHeHHS pe3yibTaTiB, 0hOPMIIEHHS
TEKCTY poOOTH Ta IiArOTOBKa 10 OpyKy; Kpacwx E.K. —
€KOHOMIYHUIt aHaJIi3.
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Economic issues of treating patients with stage 5D chronic kidney disease by dialysis methods
of renal replacement therapy in Ukraine: a single-center study

Abstract. Background. The aim of the work was to determine
the cost of treating patients with stage 5D chronic kidney disease
(CKD) by dialysis methods of renal replacement therapy (RRT) in
2023 based on the analysis of the costs of using hemodialysis (HD)
and peritoneal dialysis (PD) in one medical institution. Materi-
als and methods. An open single-center study was conducted at
the Kyiv City Center of Nephrology and Dialysis. During 2023,
779 patients with stage SD chronic kidney disease received renal
replacement therapy by dialysis methods in this institution. Among
them, 718 participants were treated by hemodialysis and 61 patients
by peritoneal dialysis (36 by continuous ambulatory peritoneal di-
alysis (CAPD) and 25 by automated peritoneal dialysis (APD)).
Direct medical and non-medical costs were included in the calcu-
lation of the cost of treating chronic kidney disease patients using
both dialysis methods. The estimate of the cost of treatment for one
patient during the year was calculated according to the formula:
when using hemodialysis/hemodiafiltration (HDF) method — the
cost of 1 session x 156 sessions, in case of CAPD/APD — the cost
of 1 treatment day x 365 days. Results. The analysis of the costs for
the treatment of patients with stage SD CKD allowed us to state
that the average cost of one HD/HDF session in 2023 was 3,626.20
UAH, one day of CAPD and APD treatment was 1,539.78 and
1,829.12 UAH, respectively. The average cost of treatment of one

patient by HD/HDF method during 2023 was 565,687.20 UAH,
CAPD — 562,019.70 UAH, APD — 667,628.80 UAH. In the struc-
ture of the cost of treatment, regardless of the modality of RRT,
the most expensive component is the cost of consumables. State
reimbursement under the Program of Medical Guarantees in 2023
for the treatment of one patient with stage 5D CKD during the year
was 385,788 UAH when using GD/GDF, 412,085 UAH for CAPD,
662,110 UAH for APD. That is, based on the data we received, the
Program of Medical Guarantees covers only 68.2 % of the costs of
medical institution for the treatment with HD/HDF, 73.3 % for
the treatment with CAPD and almost 100 % for the treatment with
APD. Conclusions. The real cost of treating patients with stage 5D
CKD using dialysis methods of RRT is higher than the rate of state
reimbursement. The Program of Medical Guarantees doesn’t fully
cover the costs of medical institutions for the treatment of patients
with stage SD CKD using RRT methods. CAPD has indisputable
advantages in terms of both medical and economic benefit. In ad-
dition, the advantage of using CAPD over other dialysis modalities
during the war is the absence of dependence on water and elec-
tricity supply, the number and workload of medical personnel, the
need for patients to constantly visit the dialysis center.

Keywords: renal replacement therapy; expenses; costs; reim-
bursement
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Pestome. linepromoumcreiHemis BBAKQETLCS GAKTOPOM pU3MKy GAraTbox 3QXBOPIOBAHb, BKAKOYHO i3 CYy-
AVIHHUM TDOMOGO30M. Y MALEHTIB 3 XPOHIHHOKO XBOPOBOOK HUPOK YHOCTO BUHMKQKOTh CYAMHHI YCKAQAHEHHS Y
BUINSIAI QpPTepIanbHX Q60 BEHO3HMX TPOMOO3IB, Q BODAXYBAHHST OIBHSI FOMOLMCTEIHY B KD OBI SIK MPEAMKTOPA
TPOMOOIAII € BAXKAMBUM. [ToMYmMHAMY rineproMoumucTeiHemMii MoXyTs 6yTu Ik reHeTuYHI MyTauii, TaK | Ae-
QiLmT pepMeEHTIB METABOAIBMY rOMOLIMCTEIHY, O TAKOX ASQILMT GOAIEBOI KUCAOTH, BITAMIHY B,, i, MEHLLIOK
MipOKO, AEGILIT BITAMIHY B,, s BIAVMBAE HQ METAGOAIZM METIOHIHY. 3 OIASIAY HQ POAb rieproMoLmncTeiHemi
SIK MPEAMKTOPQ CEPLEBO-CYANHHMX MOAIN Y XBOPUX i3 3QXBOPKOBAHHSIMU HUPOK, HQ HALLIY AYMKY, MYyAbTAD QK-
TOPHICTb MABULLEHHST TOMOLMCTEIHY rnoTpebye noAQAbLLIONO AOCAIAKEHHST OKPEMMX AQHOK MOro NnartoreHe-
3y PV XPOHIYHI XBOPOBI HUPOK TA PO3POGKU LIAECTIPSIMOBAHWX TELQMNEBTUHHMX BTDYYQHb.

KAIOYOBiI CAOBQ: roMoLMCTEIH, XPOHIYHA XBOPOOQ HMPOK, riNeproMoLiMcTeiHemis, TooMO03

linepromouucreinemiss (I'TL]) BusHaHa He3anexXHUM
dakTopoM pu3UKy 6araThoXx 3aXBOpIOBaHb, 30KpeMa y BHU-
HUKHEHHi TpoMm003iB [1, 2]. BoHa € He3anexXHoI0 Bim Tpa-
IULIMHUX (DaKTOPiB PU3MKY iIIEMiYHOI XBOPOOM cepid i
MOXe BHUKOPHMCTOBYBATHUCS SIK iHIWKATOP JISI MTPOTHO3Y-
BaHHSI MalOyTHBOI MOXKJIMBOCTI PO3BUTKY CEpLIEBO-CY-
JUHHMX 3aXBOPIOBaHb [3]. Y BuIagkax CyIMHHUX YCKJIaI-
HEeHb y BUNISAI apTepialbHOro ab0 BEHO3HOTO TPOMOO3y
JTy>Ke BaX>KJIMBO OpaTH 10 yBaru MoMipHuii abo TSXKKUMA pi-
Benb [T [1].

IMinBuinenuii piseHb romoructeiny (I'Ll) i romonncTn-
Hypisl TOB’sI3aHi 3 OKJIIO31iTHUM 3aXBOPIOBAHHSIM apTepiid,
0COOJIMBO TOJIOBHOTO MO3KY, Ceplis Ta HUPOK, Ha JOAaTOK
10 BEHO3HOTO TPOMOO3Y, XpOHIYHOI HUPKOBOI HEIOCTAT-
HOCTi, Merayjo0JacTHOI aHeMii, OCTeOIIopo3y, AeIpecii,
XBOpoOU AJblreiiMepa, mpobJjieM 3 BariTHicTio Tomno. ITim-
BullleHu#t piBeHb 'Ll moB’sa3aHuit 3 pisHUMU XBOpoOaMU
SIK 'y IOPOCJIOTrOo, TaK i y OUTSIYOro HaceileHHs. [1puuuHu
I'TLl BxiroyaloTh FeHeTUYHI MyTallii Ta AeiuuT GpepMeH-
TiB 5,10-meTunenrterparinpodonarpenykrazu (MTIOP),
MeTtioHiHcuHTasn (MC) i nucrartionin-f-cunrasu (LIPC).
I'TL moxxe OyTr cipuurHeHa AedinnTom ¢osTieBoi KUCIO-

TH, BiTaMiny B , i, MeHIIOI0 Mipo1o, aediunTOM BiTaMiHy
B,, axuii BrBae Ha MeTabouisM MeTioHiHy. Kpim Toro,
I'TL moxe Oyt cripyuMHEeHa po3jamaMy XapuyBaHHS Ta
MopyeHHIM (PyHKIIIi HUpOK [4, 5].

I'a — e aMiHOKMCJIOTa 3 ¢opmyiioo
HSCH,CH,CH(NH,)CO,H, sika He HaaxoauTh 10 opra-
Hi3My JIIOIMHU 3 1X€10, a yTBOPIOETHCS B PE3YJIbTaTi KacKa-
Iy 6i0XiMiYHUX TIepeTBOPEHb 3 MeTiOHIHY (puc. 1). Jlus xi-
MiYHUX peakiiii, HeooxinHux st po3nany ['TLI, moTpioHa
NPUCYTHICTH (postieBoi Kucaotu, Bitaminis B i B ,. Otxe,
Ha piBeHb 3arasibHoro 'Ll y cupoBaTili BIJIMBaE HasIBHICTh
abo BiCYTHICTh IMX BiTaMiHiB [1].

[Mpruunu I'TL pisHOMaHITHI — K OeeKT T'eHiB, 110
BimmoBigaroTh 3a 6iocrHTe3 'Ll Ta iforo MeTabomi3M, Tax i
nesiki 3axBoproBaHHs. Y poooti M.U. Paradkar ta criBaBT.
rokaszaHa poJib TeHETUYHUX MYTalliii METUJIEHTETPAariapo-
donarpenykrasu sk npuunHu [T y momyssiii MmemkaH-
uiB Iuaii [6]. Tpamauii pisuis I'T1I HaBeneHi Ha puc. 2.

[lopyiieHHs1 eHOOTediaabHOI (BYHKIII, KJIIOYOBE I10-
YaTKOBE SIBUIIE B YMOBAX aT€POCKIIEPO3y Ta CEPLIEBO-CY-
NUHHUX 3aXBOPIOBaHb, MEPIOAMUYHO CIIOCTEPIra€EThCS MPU
I'TL. Pi3Hi criocTepeXeHHsI MOXYTb MOSICHUTU CYyIWHHY
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TOKCUYHicTh, NoB’si3any 3 ['TL. Hanpukman, I'TL me-
PEeLIKO/IXa€e BUPOOJEHHIO OKCHAY a30Ty, Ta3ornoaiOHo-
ro TOJIOBHOI'O PEryJisiTopa €HAO0TeTiallbHOrO TrOMeOoCTasy.
Kpim Toro, I'T'1l neperyntoe curHajibHi IIUISIXM, MTOB’s3aHi
3 IHIIMM BaXJIMBUM EHIOTEJialbHUM Ta30TpaHCMiTe-
pom — cipkoBonHeM. [Tl Takoxk omocepeakoBye BTpaty
KPUTUYHUX €HAOTETiaIbHUX aHTUOKCUIAHTHUX CUCTEM i
MiIBUIIYE BHYTPIITHHOKIITHHHY KOHILIEHTPALIiI0 aKTUBHUX
¢GopM KHCHIO, 110 BUKJIMKAE OKMCHIOBAJIbHUI cTpec. AK-
TUBHI (POPMU KMCHIO MOPYIIYIOTh METa00Ii3M JIIIOIpOoTe-
1HiB, CIIPUSIIOYY 3POCTAHHIO aTePOCKIEPOTUYHUX YpaskeHb
cynuH. Kpim Toro, Hammuimok 'Ll moxe OyTu omocepen-
KOBaHO BKJIIOUEHUU y OLIKM — TIpoLIieC, SIKUIA HAa3MBAEThCSI
N-roMouucTeiHUIIOBAHHAM OiJiKa, BUKJIMKAIOUU MOLIKO-
JUKeHHST cyauH. HapemTi, KJIiTUHHE TiMmOMETUIIOBaHHS,
BUKJIMKAHE HAKOIMMUUYEHHSM S-aieHO3WIrOMOIMCTEIHY,
TaKOX CIIpUsIE MOJIEKYIsIpHiit ocHOBI ['LI-iHmyKoBaHOI cy-
JTWHHOI TOKCUIHOCTI, MeXaHi3MYy, SK1i1 0COOIMBO 3aCIyro-
BYE Ha Haly yBary. S-alecHO3MJITOMOLIMCTETH € MeTaboTiu-
HuM nionepeagHukoM ['Ll, sskuii HAKOMUYYETHCS B yMOBaX
ITLl i € HeTaTUBHUM PETYJISITOPOM OLTBIIOCTI KIIITUHHUX
MmeTuaTpaHcdepas [5]. BctaHoBneHmii 3B°5130K MixK MeTa-
0omizmoM apaximoHoBoi kucioru Ta I'TLl; mokaszaHo, 1110
3MiHeHi piBHi 'Ll yepe3 BuUBiIbHEHHS Ta MeTabOIi3M apa-
XiIOHOBOI KMCJIOTM MOXYTb BIUIMBATU HA CUHTE3 i aKTUB-
HICTh MpOCTarJlaHAWHIB, TPOCTALMKIIiHY, TPOMOOKCaHY,
€MOoKCieKo3aTpiEHOBUX KUCJIOT Ta TilpoKcieliko3are-
TpaeHoBUXx KucaoT [7]. I'TLL mopyinye perymsiito piBHS
eK03aHOIiB, OTPUMAaHMX i3 MOJiHEeHACMYEHNX KUPHUX
KHCoT [8].

[esiki aBTOpu IeMOHCTPYIOTh 3B’130K Mix I'T'1] Ta 3a-
XBOPIOBAaHHSAIMU HUPOK. ¥ po6oTi S.S. Habib Ta crmiBaBT.
MOKa3aHUil B3aEMO3B’SI30K MiX (pakTopaMu KapaioBacky-
JISIPHOTO PU3UKY MPU TOJiIKICTO3i HUPOK, 30KpeMa poJib
I'TLL [2]. ABTOpM OTMCaIH, 1110 OAHUM i3 3aXBOPIOBaHb HU-
POK, siKe Kopestoe 3 minBuiieHuM pisHem 'L, € aBrocom-
HO-JIOMiHAHTHa MOJIiKicTo3Ha XBopoba Hupok (ADPKD).
3araapHOBiZOMUM (pakToM € Te, 110 ADPKD moxke cripu-
YUHUTY TABUILEHHS CepLIeBO-CYyIMHHOI CMEPTHOCTI, aje
B JIiTepaTypi He 3’ICOBaHUI1 TOUHUI MAaTOreHe3, TOMY OYJI0
MPOBEACHO OOCIIKEHHS 1100 BUSIBJICHHS paHHIX Ta He-
iHBa3MBHUX MapKepiB CEpLEBO-CYIMHHUX 3aXBOPIOBAHb Y
nauieHTiB 3 ADPKD. Pe3dynsratu nociimkeHHsT BUSIBUIA
niasuuieHi piBHi ['Ll. ¥ po6oti Chen Ta cniBaBt. [9] npo-
JNIEMOHCTPOBAHO, 10 JioAu 3 BUCOKMM piBHeM 'Ll yac-
Tillle CTpaXXAaJM Bil XpOHiIYHOI XBOopoOu HUpok (XXH),
HiX moan 3 HopManbHUM piBHeM [L. Lleit mosutuBHMI
3B’S130K 30epiraBcsi B pi3HUX THUIIAX JOCHIIXKEHb, SK-OT
KOTOPTHI i mepexpecHi pociimkerHs. Onucana posib ['TL
Y KJIiHIYHOMY BMITAJKy TSDKKOIO ITIAIlieHTa 3 JBOOIYHMM
TpoMOO30M HMPKOBMX apTepiil y MOoeaHaHHI 3 MYTalli€io
MeTHUJIeHTeTparigpodoaaTpeaykra3u Ta AediluToM iHTi-
biTopa akTuBaTopa IasMiHoreny [10]. Lleit Bunmamox -
KPECJI0€ BaXXJIUBICTh TEHETUYHOTO CKPUHIHTY B 0Ci0 i3 Ci-
MEIHOIO iCTOpi€l0 TPOMOOTUYHMX 3aXBOPIOBAHb.

Baxua ponb I'TLL y reHesi ¢ataibHUX CeplieBO-CY-
IUHHUX mofiii y mauieHTiB 3 XXH B TepMiHaibHil cTamii
[11]. Ha mymky aBTOpiB, 38’5130k Mixx ['TLl Ta cepueBo-cy-
MUHHAMM TIONisSIMU Y TTatiieHTiB i3 XXH y repmiHanbHil cTa-
ITii He € OHO3HAYHMM i ITOTPeOYE MOAAIBIINX JOCTiIKEHb.
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PucyHok 1. Meta6oniam '] (nepeTBopeHHsi I'L]) 3a D. Gonzalez-Lamuno Ta cniBaBr. [1].

TMpumitkn: TF® — tetparigpocponar, MTI ® — meTuneHretparigpogponar, MTI ®P — meTuneHTeTparigpogonar-
peaykrasa, MC — mertioHiHcuHTa3a, L|3C — yucratioH--cuHTasa.

Vol. 13, No. 1, 2024 http://kidneys.zaslavsky.com.ua 69



MNorasia Ha npo6aemy / Looking at the Problem

Ta6bnuys 1. MaronorivHi ctaum, 3a skux moxumsa I'TL Ta romoyncreinypis (F’4Yy),
3a D. Gonzalez-Lamuno ta cniBaBT. [1]

FLY Ta remaTonoriyHi/cyguHHi natonorii

FLY Ta ocpranbmonoriyHi naronorii

Knacuyna "'y
— PaHHin atepocknepos
— Tpomb6oemboniam
— IHdbapkT Miokapaa
— lMyneMoHanbHWM iHpapkT
— Lepe6panbHuii iHcynsT
LedekTn pemetunsauii
— MakpouunTtos abo MeranobnactHa aHeMisi, HeMTpo-
nexis abo naHUUTOMNeHis
— Tpomb6oemb60niyHa nogis

KnacwuyHa "y
— Inferior lens subluxation. Y 90 % navieHTiB nporpe-
Cy€ B EKTOMil0 KpuLTanmka
— Tsaxxka mionis
— KarapakTta > 15 pokis
HedekTn pemetTunadii
— Makynonartis
— [irMeHTHUI PeTUHIT | aTpodis 30pOBOro Hepea
— OK103ia LeHTpanbHOI BEHW CITKIBKU
— Oedpiunt MTTOP

F'LlY Ta HepBOBO-NCUXiYHi naTtonorii

FY Ta depTunbHictb

Knacuyna 'y
— PogymoBi nopyLueHHsi
— [MopyLUeHHs eMoLi, TPUBOXHICTb Ta 06CECUBHO-
KOMMNYNbCUBHWIA po3nag,
— lMenxoTYHI cMMnTOMM 3a BiACYTHOCTI By[b-AKNUX
HLUMX CUMMTOMIB
— 3oposi ranoumHaldii, 36ymkeHHs Ta cnabka signo-
Bilb HA @HTUMCUXOTUKM
— IHCynbT (0CO6NMBO KapOTUZHUIA TPOMO03)
HedekT pemeTunsauii
— LnsodbpeHia Ta paHHin 6inonspHuiA po3nag,
— lNocTpuit nenxivHmm posnap,
— JlevikoeHuedanonaTisa

MUY yepes gedektn pemetunauii
— besnnigas, ocob6nneo B pasi MOBTOPHOrO BUKUAHSA
— lMpeeknamricis, iHPapKT NnaueHTy Ta BigapysaH-
HA MnaueHTn
— 3aTpumKa BHYTPILLHLOYTPOBHOIO PO3BUTKY
— [lMopyLUeHHst 3ropTaHHs Ta arperadii TpoMooumnTiB
— Pu3uK paky LUMINKK MaTKm
— [HedeKkTn HePBOBOI TPYOKM
MUY yepes gediunt LIBC
— BeHo3Huin Tpom603
— lMinepkoarynsauis
— VYpaxkeHHs1 cyauH npwu iHbapkTax, TpoMb6o3ax

rly ta xBopo6u HUpPOK

IHWi (ckeneTHi, BUNapiHHA BONOCS TOLLO)

lnepromouucTeinemis
— XpOHiyHa HMpKOBa HefoCTaTHICTb
— IH(bapKT HUPKK
HedekT pemetunsuii
— Tpom6oTn4Ha MikpoaHrionaris
— MemoniTMYHO-ypemiyHmI CMHOPOM
— [HdbapKT HMpPKK
— lpoTeinypis
— linepTeH3is
— XpOHiyHa HMpKOBa HEQOCTaTHICTb

— CkeneTHi

— MapdaHoigHui raéityc

— OcTteonopo3s

— AyouTmBHiI

— OpHOCTOPOHHSA BTpaTa crnyxy

— [MigBuLlEHa CNPUMHATAMBICTL 4O BTPATK CNyXY, CApK-
YMHEHOI LLyMOM

Puszuk TpoM003iB Moxe OyTM 3HAYHO BUIIMI 3a Ha-
sgBHOCTI I'TLl y mauieHTiB i3 CUCTEMHUM YE€PBOHUM BOB-
yakoM Ta aHTUGhOCHOIIMIHUM CUHIPOMOM i YPaKeHHSIM
HUPOK [12]. ABTOpM NTPOIEMOHCTPYBAJIH, 110 3aTTPOBAJIKe-
Ha Tepartisi MeTOTpeKCcaToOM MOTJIa MiABUILIMTHU piBeHb ['L]
y ra3mi, a I'TL crana «apyrum ygapom» y BUHMKHEHHI
TPOMOOTHYHOI ITOAil, Ta MPUIYCTUINU, IO BUCOKI PiBHI
'Ll MOXyTh CHPUYMHUTH ITOLIKOIKEHHSI CYINH Yepe3 pi3-
Hi MeXaHi3MH, BKJIIOUYHO, Cepel iHIIOro, i3 MOPYLIeHHIM
OasiaHCy MixX MTPOKOATYJISIHTHUMM Ta aHTUKOATYJISTHTHUMU
¢akTopamu, 30UIbIIEHHSIM BUPOOJEHHSI aKTUBHUX (DOPM
KUCHIO Ta MOPYLIEHHSIM CUHTE3Y OKCUJY a30TY.

lnepromoumcTeiHemis (MMOonb/m)

15-30 31-100 > 100

Jlerka MomipHa Taxka

PucyHok 2. CtyniHb TskkocTi I'TL| 3a D. Gonzalez-
Lamurnio ta cniBasr. [1]

OTtxe, ueit ornsa nmokasye, mo I'TL Moxe 0yt mpe-
NIMKTOPOM CEpLIeBO-CYAMHHMX MOJMAIN y Mali€HTIB i3 3a-
XBOPIOBaHHSIMU HUPOK, a 3B’s130K Mixx I'TL] Ta cepiieBo-
CYAMHHUMM YCKJIATHEHHSIMU € MYJBTUNATOTEHETUYHUM i
notpedye MoAgabIINX JOCHIXKEHb OKPEMUX MOTO JaHOK
Ta PO3pOOKM ILiJECTPSIMOBAHUX TEParieBTUYHUX BTPY-
YaHb.

Konduikr inTepeciB. ABropu 3asiBIISIIOTH IIPO BiACYT-
HiCTbh KOH(MJIIKTY iHTepeciB Ta BIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiArOTOBLIi JaHOI CTATTi.

Buecok aBtopiB. [lasienko I.A. — KoHIenTyai3a-
11is1, TIOLIYK Ta ompaloBaHHS (axoBoi JiTepaTypu 3a
TeMOl0, aHaJIi3 iH(opmallii, HanmucaHHs cTatTTi; Kapnen-
ko O.B. — nomyk Ta omnpaloBaHHs (haxoBoi JiTepaTypu
3a TeMOMO, aHaji3 iHdopwmallii, HanmucaHHs cTaTTi; Kpa-
cwok 1. B. — mouyk Ta onpaliroBaHHs (haxoBoi JiTepatypu
3a Temor; Kpasuyk A.Jl., Mukoaaenko FO.B. — nioiyk ta
OIpaIioBaHHs (paxoBoi JiTepaTypu 3a TEMOIO, y4acThb y
JlabopaTOpHUX NOCHimxKeHHs1X; Pydenko O.A. — miolnyk
¢axoBoi JiTepaTypu 3a TeMOIO, MiArOTOBKA PUCYHKIB i
TabIULb.

70 Pocki, ISSN 2307-1257 (print), ISSN 2307-1265 (online)

Vol. 13, No. 1, 2024



MNorasia Ha npo6Aaemy / Looking at the Problem

References

1. Gonzdlez-Lamuiio D, Arrieta-Blanco FJ, Fuentes ED,
et al. Hyperhomocysteinemia in Adult Patients: A Treatable Meta-
bolic Condition. Nutrients. 2023 Dec 30;16(1):135. doi: 10.3390/
nul6010135.

2. Habib SS, Al-Khlaiwi T, Almushawah A, Alsomali A,
Habib SA. Homocysteine as a predictor and prognostic marker of
atherosclerotic cardiovascular disease: a systematic review and meta-
analysis. Eur Rev Med Pharmacol Sci. 2023 Sep;27(18):8598-8608.
doi: 10.26355/eurrev_202309 33784.

3. Muzaffar R, Khan MA, Mushtaqg MH, et al. Hyperhomo-
cysteinemia as an Independent Risk Factor for Coronary Heart Dis-
ease. Comparison with Conventional Risk Factors. Braz J Biol. 2021
Sep 6,83:249104. doi: 10.1590/1519-6984.249104.

4. Zaric BL, Obradovic M, Bajic V, Haidara MA, Jovanovic
M, Isenovic ER. Homocysteine and Hyperhomocysteinaemia. Curr
Med Chem. 2019;26(16):2948-2961. doi: 10.2174/0929867325666
180313105949.

5. Esse R, Barroso M, Tavares de Almeida I, Castro R. The
Contribution of Homocysteine Metabolism Disruption to Endothelial
Dysfunction: State-of-the-Art. Int J Mol Sci. 2019 Feb 17;20(4):867.
doi: 10.3390/ijms20040867.

6. Paradkar MU, Padate B, Shah SAV, Vora H, Ashavaid
TF. Association of Genetic Variants with Hyperhomocysteinemia
in Indian Patients with Thrombosis. Indian J Clin Biochem. 2020
Oct;35(4):465-473. doi: 10.1007/s12291-019-00846-9.

7. Domi E, Hoxha M, Hoxha B, Zappacosta B. The Interac-
tion between Arachidonic Acid Metabolism and Homocysteine. En-

Information about authors

docr Metab Immune Disord Drug Targets. 2021;21(7):1232-1241.
doi: 10.2174/1871530320999200904130504.

8. Al-Shabrawey M, Elmarakby A, Samra Y, et al. Hyper-
homocysteinemia dysregulates plasma levels of polyunsaturated fatty
acids-derived eicosanoids. Life Res (Auckl). 2022 Apr;5(2):14. doi:
10.53388/2022-0106-103.

9. Chen W, FengJ, Ji P, Liu Y, Wan H, Zhang J. Association
of hyperhomocysteinemia and chronic kidney disease in the general
population: a systematic review and meta-analysis. BMC Nephrol.
2023 Aug 23,;24(1):247. doi: 10.1186/s12882-023-03295-y.

10. Bhalla AK, Bhargava V, Meena P, Bhoiyar A, Yadav A,
Rana DS. Bilateral Acute Renal Infarction Secondary to Methylene
Tetrahydrofolate Reductase A1298C and PAI-1 Mutation. Indian J
Nephrol. 2020 Sep-Oct; 30(5):326-328. doi: 10.4103/ijn.1JN_65_20.

11. ALSolami AA, Almalki AA, Alhedyan SY, et al. Plasma
Homocysteine Levels and Cardiovascular Events in Patients With
End-Stage Renal Disease: A Systematic Review. Cureus. 2023 Jun
13;15(6):e40357. doi: 10.7759/cureus.40357.

12. Schiavi C, Marri L, Negrini S. Arterial thrombosis trig-
gered by methotrexate-induced hyperhomocysteinemia in a systemic
lupus erythematosus patient with antiphospholipid antibodies. Thromb
J. 2023 Nov 3;21(1):113. doi: 10.1186/512959-023-00557-5.

Otpumaro/Received 09.02.2024
PevyeH3zoBaHo/Revised 19.02.2024
lMpuiiHaTo go apyky/Accepted 28.02.2024 M

Igor Paliienko, MD, PhD, Professor at the Department of Propedeutics of Internal Medicine No 2, Bogomolets National Medical University, Kyiv, Ukraine; e-mail: prop.int.ned2@nmu.ua; Scopus:

6602812551; http://orcid.org/0000-0001-9939-7316

Olena Karpenko, PhD, Associate Professor at the Department of Nephrology and Urology, Institute of Postgraduate Education, Bogomolets National Medical University, Kyiv, Ukraine; e-mail:

karpenko05.12@ukr.net; phone: +380 (67) 967-74-87; https://orcid.org/0000-0001-8952-8482

Irina Krasiuk, PhD, Associate Professor, Head of the Department of Nephrology and Urology, Institute of Postgraduate Education, Bogomolets National Medical University, Kyiv, Ukraine; e-mail:

krasiukiv@gmail.com; https://orcid.org/0000-0002-3483-5247

Andrii Kravchuk, Nephrologist, Department of Therapy and Dialysis, Communal non-commercial enterprise “Kyiv ity Center of Nephrology and Dialysis”, Kyiv, Ukraine; e-mail: kyivdializ@gmail.com;

https://orcid.org/0009-0002-6809-4093

Yuliia Mykolaienko, Nephrologist, Head of the Department of Dialysis and Extracorporeal Treatment Methods No 2, Communal non-commercial enterprise “Kyiv City Center of Nephrology and Dialysis”,

Kyiv, Ukraine; e-mail: kyivdializ@gmail.com; https://orcid.org/0009-0001-2411-7217

Oleksandra Rudenko, student of the 1 Faculty of Medicine, Bogomolets National Medical University, Kyiv, Ukraine; e-mail: f medicall@nmu.ua; https://orcid.org/0009-0004-3132-4689

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

Authors’ contribution. /. Paliienko — conceptualization, search and processing of specialized literature on the topic, analysis of information, writing of an article; 0. Karpenko — search and
processing of specialized literature on the topic, analysis of information, writing of an article; /. Krasiuk — search and processing of specialized literature on the topic; A. Kravchuk, Yu. Mykolaienko —
search and processing of specialized literature on the topic, participation in laboratory research; 0. Rudenko — search of specialized literature on the topic, preparation of drawings and tables.

I.A. Paliienko’, O.V. Karpenko!, I.V. Krasiuk’, A.D. Kravchuk?, Yu.V. Mykolaienko?, O.A. Rudenko’

'Bogomolets National Medical University, Kyiv Ukraine

2Communal Non-Commercial Enterprise “Kyiv City Center of Nephrology and Dialysis”, Kyiv Ukraine

Hyperhomocysteinemia is a risk factor for vascular complications in patients with chronic kidney disease

Abstract. Hyperhomocysteinemia is considered a risk factor for
many diseases, including thrombosis. Patients with chronic kidney
disease often have vascular complications in the form of arterial or
venous thrombosis, and it is important to consider the blood ho-
mocysteine level as a predictor of thrombophilia. The causes of hy-
perhomocysteinemia can be both genetic mutations and deficiency
of homocysteine metabolism enzymes, as well as deficiency of folic
acid, vitamin B, and, to a lesser extent, deficiency of vitamin B,

which affects methionine metabolism. Given the role of hyperho-
mocysteinemia as a predictor of cardiovascular events in patients
with kidney diseases, in our opinion, the multifactorial nature of
increased homocysteine requires further research into some links
of its pathogenesis in chronic kidney disease and the development
of targeted therapeutic interventions.

Keywords: homocysteine; chronic kidney disease; hyperhomo-
cysteinemia; thrombosis

Vol. 13, No. 1, 2024

http://kidneys.zaslavsky.com.ua 71


https://pubmed.ncbi.nlm.nih.gov/38201964/
https://pubmed.ncbi.nlm.nih.gov/38201964/
https://pubmed.ncbi.nlm.nih.gov/38201964/
https://pubmed.ncbi.nlm.nih.gov/38201964/
https://pubmed.ncbi.nlm.nih.gov/37782175/
https://pubmed.ncbi.nlm.nih.gov/37782175/
https://pubmed.ncbi.nlm.nih.gov/37782175/
https://pubmed.ncbi.nlm.nih.gov/37782175/
https://pubmed.ncbi.nlm.nih.gov/37782175/
https://pubmed.ncbi.nlm.nih.gov/34495168/
https://pubmed.ncbi.nlm.nih.gov/34495168/
https://pubmed.ncbi.nlm.nih.gov/34495168/
https://pubmed.ncbi.nlm.nih.gov/34495168/
https://pubmed.ncbi.nlm.nih.gov/29532755/
https://pubmed.ncbi.nlm.nih.gov/29532755/
https://pubmed.ncbi.nlm.nih.gov/29532755/
https://pubmed.ncbi.nlm.nih.gov/29532755/
https://pubmed.ncbi.nlm.nih.gov/30781581/
https://pubmed.ncbi.nlm.nih.gov/30781581/
https://pubmed.ncbi.nlm.nih.gov/30781581/
https://pubmed.ncbi.nlm.nih.gov/30781581/
https://pubmed.ncbi.nlm.nih.gov/33013017/
https://pubmed.ncbi.nlm.nih.gov/33013017/
https://pubmed.ncbi.nlm.nih.gov/33013017/
https://pubmed.ncbi.nlm.nih.gov/33013017/
https://pubmed.ncbi.nlm.nih.gov/32888285/
https://pubmed.ncbi.nlm.nih.gov/32888285/
https://pubmed.ncbi.nlm.nih.gov/32888285/
https://pubmed.ncbi.nlm.nih.gov/32888285/
https://pubmed.ncbi.nlm.nih.gov/36341141/
https://pubmed.ncbi.nlm.nih.gov/36341141/
https://pubmed.ncbi.nlm.nih.gov/36341141/
https://pubmed.ncbi.nlm.nih.gov/36341141/
https://pubmed.ncbi.nlm.nih.gov/37612681/
https://pubmed.ncbi.nlm.nih.gov/37612681/
https://pubmed.ncbi.nlm.nih.gov/37612681/
https://pubmed.ncbi.nlm.nih.gov/37612681/
https://pubmed.ncbi.nlm.nih.gov/33707820/
https://pubmed.ncbi.nlm.nih.gov/33707820/
https://pubmed.ncbi.nlm.nih.gov/33707820/
https://pubmed.ncbi.nlm.nih.gov/33707820/
https://pubmed.ncbi.nlm.nih.gov/37456428/
https://pubmed.ncbi.nlm.nih.gov/37456428/
https://pubmed.ncbi.nlm.nih.gov/37456428/
https://pubmed.ncbi.nlm.nih.gov/37456428/
https://pubmed.ncbi.nlm.nih.gov/37924122/
https://pubmed.ncbi.nlm.nih.gov/37924122/
https://pubmed.ncbi.nlm.nih.gov/37924122/
https://pubmed.ncbi.nlm.nih.gov/37924122/

Oraga

HIPKU §

Review

VIIK 616.61-006.6-07

KIDNEYS

DOI: https://doi.org/10.22141/2307-1257.13.1.2024.444

Kpactok I.B."®, AeHoBa N.A."?®, KapnieHko O.B."
"HaujioHanbH MeAnYdH yHiBepcuteT imeHi O.O. boromoasLsi, M. Kuis, YkpaiHa
’HaLioHaAbHW YHIBEOCUTET OXOPOHM 3A0PO0B ‘S YikpaiHu imeHi .. LLyrka, m. Kuis, YkpaiHa

Cy4yaCHAQ NapaAnUrmMa B AiOrHOCTULL
KiCTO3HUX XBOPOO HUPOK

For citation: PoCki. 2024;13(1):72-79. doi: 10.22141/2307-1257.13.1.2024.444

Pestome. KictosHi xBopobu HUPOK € AOCUTH MOLLMPEHOK MNATOAOTIEK, SIKA HErATUBHO BNAMBAE HQ Mepe-
6ir OCHOBHOIO 3QXBOPKOBAHHSI, LLIO BPOYKQE HUPKM, QOO HABITb MOXXE OYTU NEPBUHHOK MATOAOTIEID HUPOK.
MeTa LbOoro omsiay — nPOAHAAIZYBATY OCTAHHI AQHI ANITEPATYPU LLIOAO ETIOAOTI, NAToreHesy, AiQrHOCTUKIA
KICTO3HWX XBOP OO HUPOK. Y Livi CTATTI BUCBITAEHI AESIKI MOMEHTU MATOreHe3y, AIQrHOCTUKIA U AIKYBQHHST KICTO3-
HUX XBOPOO HUPOK AAST MTOMMOAEHHSI 3HQHB PO LIKO MATOAOTI0. OBroBOPKOKOTECST BAXKAMBI HKOQHCH YALTPQ-
3BYKOBOI AIQrHOCTUKIM KICTO3HMX XBOP OO HUPOK. CydacHe OBAQAHQHHS AO3BOASIE AIQrHOCTYBATY MPAKTUHYHO
BCi BQPIQHTK KICTO3HOI XBOPOOU HUPOK. HABUYK YABTDQ3BYKOBOIO AOCAIAKEHHST Q60 MPOUVHAVMHI 3HOHHS
LLJOAO COHOrpA®iYHOI iHTeprpeTaLjii MaroTe 6y T HACTUHOK HABYQAHHST 3 HEDPOAOTII.

KAIO4OBi CAOBQ: KiCTO3HQ XBOPOGA HUPOK; YALTDA3BYKOBA AIQrHOCTMKA, MPOCTA KICTQ HUPKM, CKAQAHQ Kic-
TQ HUPKW, YCKAQAHEHQ KICTA HUPKKW, KOMI IOTePHQ TOMOrPA®isl; MArHiTHO-pe3o0HAHCHA TOMOrpagist

Bctyn

Kicra HUpKu — 11e 3arajibHuii TepMiH, SIKUIA 3a3BUYaii
BUKOPHMCTOBYIOTb ISl OMUCY OY/Ib-SIKOTO, MEPEeBaXXHO T10-
POXHUHHOTO, ypaXXeHHsI HUpKU. BilblIicTe mapeHxima-
TO3HUX KiCTO3HMX YTBOPEHb € HOOPOSKICHUMU EITiTelli-
aJIbBHUMU KiCTaMU; OJHAK 3JI05IKiCHE HOBOYTBOPEHHSI, TAKe
SIK HUPKOBO-KJIITUHHUI paK, TAKOX MOXE MPOSIBISATUCS Y
BUIJISIAI KICTO3HOTO YpaXKeHHSI.

IIpuunHa, 110 BUKJIMKAE TOSIBY MPOCTUX KiCT HUPOK,
HeBigoma. OnmHa Teopist MPUITYCKAe PO3BUTOK KiCTH HUP-
KM, KOJIU MOBEPXHEBUI IIap HUPKU CladIIa€ i yTBOPIOE
cBOepiaAHMI Mileyok. [1oTiM MillledyoK HaITOBHIOETHCS Pi-
TMIUHOIO, Bill’€THYETHCS i TePETBOPIOETHCS Ha KicTy [1].

Daxmopu puzuxy. Pusuk BUHUKHEHHS MTPOCTUX KiCT
HUPOK 3pOCTa€ 3 BiKOM. Ajie BOHM MOXYTb BUHUKHYTU B
Oynb-ssKomy Bimi. I[IpocTi KicTm HUPKM YacTillle 3ycTpiva-
I0ThCS B YOJIOBIKIB.

HupxkoBi KicTu 3a3BuYail OLIHIOIOTH 3a CKJIAIHICTIO:
MpoCTa KiCTa 4yacTO AiarHOCTYETHCS SIK N1OOPOsIKiCHA 3HA-
XigKa, TOMi SIK CKJaaHi ypaxkeHHSI 3 KOMIOHEHTaMU I10-
CUJIEHHS € Mifo3piTuMU, 60 MOXYTh OYTU 3JI0SIKiCHUMM.
TToHATTS «HUPKOBA KicTa» iHOAI BAUKOPHUCTOBYETHCS SIK 3a-
raJbHUM TepMiH CTOCOBHO emiTeialbHUX KiCT, KiCT HUP-
KOBMX CHHYCIB (MaparneibBiKaJbHUX/TIepUIIeTbBiKaIb-

HUX) a00 YalIKOBMX ITUBEPTHUKYIiB. IMOBipHO, TOMY, 110
BOHU MalOThb CXOXWI BUTJISIL HAa 300pakeHHi, pO3pi3HEH-
HS IX HaBiTh KJIIHIYHO 4acTO HeCyTTeBe. BukopucTaHHS
TePMIiHIB «CKJIamHI» U «yCKJIaMHEHI» IIST OIMCY HUPKOBUX
KiCT HMHI BUKIUKAae cymnepeuku. CrodaTKy BBaxKasiocs,
IO HEe BCi KiCTU € MPOCTUMH. YCKIAZHEHUMM OYyJIU Kic-
TH, SIKi po3ipBaucs, KPOBOTOUMIM ab0 Oy/Iu iH(piKOBaHi.
Tomy siK mpoCTi, TaK i CKIaaHI KiCTM MOXYTb YCKJIaIHIOBA-
trcst. OIHAK 3 YacOM Pi3HMIS MiXK CKJIAIHUMM i yCKIIa-
HEHUMMU KiCTaMM CTaja PO3MUTOIO, i €KCIIepTHU B IIili ra-
JIy3i TIPUITYCTUJIH, 11O CJIi YHUKATH IIMX TEPMiHiB [2—6]
(puc. 1-3).

Kanacudikauis

Hewmae 3aranbHOmpuitHATOT Kiacudikailii HUPKOBUX
KiCT, i, 3TiTHO 3 HEIIOAABHO BUAAHUM ITiIPYYHUKOM, «iMO-
BipHO, 1110 KiCTO3Hi 3aXBOPIOBAHHS HUPOK OYIyTh HEOTHO-
pa30Bo nepekaacuikKyBaTucs 3 MAOYTHIM PO3YMiHHSIM iX
naroreHesy» [3].

HupxoBo-KicTO3Hi 3aXBOpIOBaHHSI MOXHA pO3pi3-
HSTM 32 4acoM iX PO3BUTKY IIOAO CTafdii HedporeHesy
(Tabn. 1, 2).

Kicra HUpKU iHOAI MOXe MPU3BECTU 0 YCKJIAJAHEHb
(Tabn. 3).
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Eniaemionaoris

YacToTa HUPKOBMX KiCT 3pOCTAE 3 BiKOM, i IX MOXKHA BU-
SIBUTH B 0;113bK0 40 % ycix ocib, siKi poOuIi KOMIT I0TepHY
toMorpadito (KT). BunankoBi HUpKOBi KiCTU MPUCYTHI B
6mm3bKo 0,2 % neniaTpudHuX naiieHTis [18, 19].

AiarHocTtuka

Tectu i1 mpouenypu, AKi HalyacTillle BUKOPHUCTOBY-
I0ThCSI JUISI 1IaTHOCTUKU TPOCTUX KiCT HUPOK, BKJIIOYA-
IOTh Bi3yalli3alliliHi TECTH: YJIBTPAa3BYKOBE HOCIiIKEHHS
(Y3), KT i marniTHO-pe3oHaHCHY ToMmorpadiio (MPT).
3aBAsIKM IIMPOKili 1ocTynmHOCTI Y31 KicTM HUPOK y OiTeit
MOXHa JiarHOCTYBaTH il Yyac BariTHOCTi Martepi abo Iie
B paHHbOMY IUTUHCTBI. Y3]I BiAnoBigae BUMOram ineasb-
HOTO JiarHOCTUYHOTO iIHCTPYMEHTY HE TUJIbKU B AUTIUOMY
Billi: BOHO He ITijJa€e nmalieHTa pajaiallii Y4 KOHTPACTHUM
peyoBHMHAM, HOTO MOXHa JIETKO MOBTOPUTHU, BOHO HE T10-
TpeOye TomnepeaHbol MiAroOTOBKU MallieHTa i 3abe3rnevye
MOOpY YyTIuBicTh i crienudivHicTh. Kpim toro, Y31 no-
3BOJISIE TIPOBECTU CKPUHIHT POAMHM 3a TIOKA3aHHSIMU 3
TMMU X nepeBaramu. OfHaK cTaHIapTU30BaHe 1 Oe3rie-
pepBHE HaBYaHHSI HiaTHOCTIB € BaxKJIMBUM, OCKIJIbBKM IIe
MOXe 3MEHIIUTH <«3aJeXHIiCThb JiarHOCTa» BiA YIbTpa3-

JAP:[0%

20FeS]

APT0% a0 fp,

BYKYy. Hupku moxkHa BizyasizyBaTu 3 000X OOKiB y IO-
JIOKEHHI Jiexayu. Y JITHIX Malli€HTiB OOCTEXEHHS 3J1e-
OiJbIIOr0 MPOBOAATH 31 CIMHU B MOJOXEHHI IMallieHTa
Jiexxayr. 3aBASIKM YiTKOMY KOHTaKTy 3 HaBKOJMIIHBOIO
TKAaHWHOIO YJIKTPa3BYKOBa inmeHTU(IiKallisl KiCT J03BOJISIE
Bi3yaJtidyBaTH iX, HaBiTh K10 iX po3mip 10 1 Mm. CyyacHe
VJIBTPa3BYKOBE OOJIaiHAHHS MOBMHHO BKJIIOYATH 30H[IU,
MPUIATHI 11 300paXkeHHSI CMEeKTpa 3aXBOPIOBaHb HU-
POK y BCbOMY IemiaTpMYHOMY BiKOBOMY miara3oHi. s
LIOTO TIOTPiOEH CEeKTOPHUI HATYMK i JIHIMHUK JaTIYNK
npuHaiiMHi 8 MII1 w1t HEMOBIIAT i CEKTOpHUI HaTYuK 4
MIir ang nipnitkis. Kicty B HUpKax 3a3Buuail ineHTudi-
KYIOTbCS JIMIIIE 3a JOMOMOTOI0 CKaHYBaHHS B pexumi B,
ajie cyJacHi TeXHiuHi 3acobu, Taki sK Joruiep abo rapmMo-
HIYHUI peXUM, MOXYTb JTO3BOJIMTHU JICTIIY Opi€HTallilo
a00 MiABUILLIMTU YYTJMBICTh. BaXiuMBO MiIKpecaAUTH, 110
VY31 y niteit 3 KictTaMy HUPOK HE TTIOBUHHO OOMEXKyBaTH -
Csl JINIIIE HUPKaMU1, TOMY 110 YpaXKeHHS OaraTrbox opraHiB
MPU CUCTEMHOMY KiCTO3HOMY 3aXBOPIOBaHHiI 400 CUHIIPO-
Mi 3aBXKIM CJIi TIepeadadaTy il BKIIIOYATU B JiaTHOCTUYHE
obcrexxeHHs. IHIIi MeTomm Bi3yamizallii MOXYTh OOHATH
iHpopmMmanio: MPT — mpu ypaxkeHHi m03aHUPKOBUX Op-

raHiB ab0 B paMKaX iHTepBEHLIMHUX JOCTiIKEeHb, PEHTTe-
Y M 13072 custom
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HOJIOTiYHE JOCIiIKeHHSI MOXe HOIOMOITHU BimoOpa3uTU VIIBTpa3ByKOBi 03HAKU KiCT HUPOK TOJAaHO B Ta0J1. 4.
YPOJIOTiYHI MAaTOJ0Tii, HAMPUKJIaJ MiXypOBO-CEYOBIAHUNI Backynsipusaliisi meperoponok Ha KOJIbOpPOBiid abo
peduioke, a cuuHTUrpadiss fonomarae BUMipsiTU (GyHK-  CHEKTpaibHiil gomeporpadii € mino3pisioro Ha HUPKOBO-
11i10 HUPOK. 3pOCTaHHS 3HaHb PO FTEHETUYHI OCHOBU KiC-  KIIITUHHMI pakK. AHEXOTreHHi HUPKOBI KiCTU MOXYTbh Jie-
TO3HUX 3aXBOPIOBaHb HUPOK J03BOJISIE iMeHTU(IKYBATH
crajKoBe MOXOKeHHS 1iel xBopoou [20—31].

—— =2
PucyHok 5. Benuka napanesnbBikasnbHa Kicta niBoi
HUPKKN y nauieHTku 3 XXH 2-i cTt. MPUCTIHKOBUM YTBOPEHHSIM Y NnawlieHTa 3 rnosikictosom

Ta6bnuys 1. Knacugbikauisi KicTo3Hux xBopo6 HUpok [7-11]

HasBa Bugu

MynbTukicTosHa guennasis

— |3onboBaHn;
HOucnnactunyHa HUpKa 3 Kictamu — y cKnafi CUHOPOMIB;
— 3 HENpPOXigHICTIo

— ABTOCOMHO-peLeCUBHUI;

— aBTOCOMHO-OMIHAHTHWUIA;

— HeppoHODTU3S;

— MefynapHoO-KiCTo3Ha xBopoba

CurcTeMHi KiCTO3Hi 3aXBOPIOBAHHS HUPOK

— HabyTi KicTV HNPOK;
I3onboBaHi Kictn — KiCTW BCepeauHi NyXIuH;
— XBOPO6W 06MiHY PEHOBUMH

Ta6nuys 2. Knacuepikauisi Potter [11-16]

Kareropii Ha3Ba
Tvn 1 AnTAa4Min NonikicTo3 HUPOK
Tun 2 MynbTuUKiCTO3Ha gucnnacTuyHa XBopoba HUPOK
Tvn 3 [MonikicTo3 HUPOK y Jopocnnx
Tun 4 O6CTpPYKTMBHA AUcnnasis HUPOK

Tabnuys 3. YcknagHeHHs KicT HUpPoOK [5, 6, 17]

HasBa Hacnigkn

IHbikoBaHa KicTa KicTa HMpKM MoXxe iH(DiIKyBaTUCH, BUKIIMKAKOUM NTIMXOMAHKY i 6inb

Kicta HMpKK, fika posipBanacsi, MOXe BUKITMKATU CUINbHWUIA 6inb Y CivHi abo

PogsipBaHa kicTta .
P 60U Ta NosBy remarypii

Kicta HMpKK, sika 6110KY€E BIATIK cedi, MOXe MpU3BecTu A0 ypocTasy 1 HabpsiKy

abnoKoBaHUI BIATIK cevi ocTas
3 I (yp ) HUPKA
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MOHCTpYBaTU HesIKi apTedakTHi BHYTPIilllHi €XOCUTHAaJIU
HU3bKOro piBHS. Lle MOXHa MOKpaIIUTU 3a TOMOMOTOI0
METO/1iB FTapMOHIHOTO 300pakeHHS.

Y3/l 3 KOHTpACTHUM MiICUJIEHHSIM MOXe OyTH KOpHC-
HUM JJIs BUSBJIEHHS BacKyJIsIpu3allil Ieperopogok adco
BY3JIOBMX BUCTYTIIB Y KiCTi HUPKU Ta MOXe€ JIOTIOMOTTH BiJl-
PI3HUTU TOOPOSKICHY KiCTy Biml HeBM3HA4YeHOI KicTU abo
37105KicHOI KicTu [38—40].

IHoni BuHUMKae moTpeda B MOOOCTEXXEHHI MAlli€HTIB,
3icTaBieHHi ynbrpa3BykoBoi KaptuHu 3 KT abo MPT
(Tabm. 5, 6).

MPT Moxe TOmOMOITH 3HAWTU MOXJIMBI reMopariu-
Hi KicTu, o He Bu3HaueHi Ha Y3/1 i KT. MPT mnokasye
BiZIMOBiIHI 3MiHU B iHTEHCUBHOCTI CUTHAIY KiCTU (3HU-
xxeHHs1 T2, miaBumenHs T1) i BiACyTHiCTb MoOCUJIEH-
Hs1. HUpKOBO-KiCTO3HI ypaxkeHHSI 3 MOCTKOHTPACTHUM

MOCUJIEHHSIM i/a60 oOMexeHowo audy3ielo BKa3yloTh
Ha HOBOYTBOPEHHS, i IX CJiJI pO3IJIsiAaTv 3 MiZ03pOoIo
[18—20, 23, 31].

AiKyBOHHS TQ NPOrHO3

Ilpocti HUPKOBI KiCTU TepeBakHO HE BUKIMKAIOThH
HISIKMX CHMIITOMIB, XO4a iHOMi TiraHTCBHKi KiCTU MOXKYTh
CIPUYUHATHU OiIb YHACIZOK KOMIIPECil CYCimHIX CTPYKTYpP
Ta imewmii. IHomi KicT MOXYTb pO3pUBaTHUCS, BUKIMKAIOUN
0inp. CUMIITOMATUYHY KiCTy HUPKM MOXHA acIlipyBaTH,
ajie KiCTM MaloTh BUCOKY YacTOTYy peluauBiB. Yepesiikip-
HY aJIKOTOJIbHY a0JIsI11il0 MPaKTUKYyBaJIX 3 [IEBHUM YCIiXOM
B OKpEeMMX BUMNAaAKaX CUMITOMATUYHUX KiCT. Y nefiaTpuy-
HOTO MallieHTa 3 HOPMaJIbHOIO (PYHKIIIEID HUPOK CIIOCTE-
PEeKEHHSI 3a BUIAIKOBO BUSIBJICHOIO HUPKOBOIO KiCTOIO HE
notpioHe [21, 24, 29].

Tabnuuys 4. Ynbtpa3BykoBi 03HaKu KicT HUpOK [32-37]

HeycknapHeHi KicTU HUPKK®

YcknagHeHi KicTu HUPOK

— MOXe B6YyTHU Kiflbka TOHKMX neperopofok (5 % KicT);
— Ma€ KOHTYpyBaTUCb 3aAHA CTIHKa;

MEHLUMX KicTax;

BUIUB, LLIO NOTPebye NofanbLLOro 06CTeXeHHs (5 % KicT)

— [o6pe obmMexeHe aHEXOreHHe BOrHULLE 3 TOHKUMU CTIHKamu;

— MOXe 6YTU NPUCYTHIM 3afHE aKyCTUYHE NOCUIEHHS, Xo4a Ls
3Haxigka HecneumdivHa i TaKoX MOXe He crnocTepiratucs npu

— MOXe 6YTU HasABHUM HEBENUKUI BHYTPILLHbOKICTO3HWUIA KPOBO-

KiCTO3HI ypaXkeHHs1 3 NOTOBLLEHUMU, HENPaBUIb-
HUMU CTiHKamMu abo neperopogkamMmu € nigo3pi-
MW Ha HUPKOBO-KNITUHHWI pak i BUMararTb
noAasnbLIOro JOOBCTEXEHHS

Ta6bnuys 5. KT: knacugpikauisi 3a Bosniak [41-48]

Hassa

KT-o3Haku

— [o6pe okpecneHa;

MpocrTa kicta (Bosniak 1)
(ome. puc. 4)

— TOHKa abo HernoMmiTHa CTIHKa;

— perigpatauia (< 20 HU Ha HEKOHTpaCTHUX cepisix);

— He NocunoeTbeA: 36iNnblueHHs < 10 HU Big HEKOHTpaCTHOI 10 MOCTKOHTPACTHOI cepil
He € noninweHHaMm; 36inbLieHHs Ha 10-20 HU € HeBM3HadeHuM; 36inbLueHHs > 20 HU e
nosinweHHsAM, OcTepiranTecs 3Haxigky NceBaonosineHHs

— [Ho6pe oKkpecneHa;

[ineparteHyauiiHa Kicta

— TOHKa abo HemnomiTHa CTIHKa;
— rinepatenyauis (70-90 HU Ha HeKoHTpacTHUX cepisix);
— He nocunoeTbes: 36inbLueHHs < 10 HU Big HEKOHTPACTHOI 1O MOCTKOHTPACTHOI cepil

(Bosniak II) He € noninweHHaMm; 36inbLieHHs Ha 10-20 HU e HeBM3Ha4YeHuM; 36inblueHHs > 20 HU
€ NoninLweHHaM, ocTepiraTecs NosiB1 NCEBAONOMIMNLLEHHS; 36iNbLIEHHS Neperopoaku
KiCTW, Kanbumdikawis TOBCTOI CTiIHKM Ta 36iNbLUEHHS CTIHKW/MeperopofKku € NPUYMHOIO
HUPKOBO-KNITUHHOIO paKy

Ta6bnuys 6. MPT: xapaKTepuCTUKN KicT HUPOK [31]
Moka3sHukun MPT-o3Haku

T1 [NOiHTEHCMBHWIA cUrHan (remoparidyH1in ynamok MoXe AeLLo NOCUANTI curHan)

T1 C+ (Gd) Hemae NoCTKOHTPaACTHOro NOCUSIEHHS

To CWnbHO riNepiHTEHCUBHUIA CUrHan (reMoparidyH1im ynaMmoK MoXe OeLLo 3HU3UTU curHan) i Bigains-

€TbCA Bif cUcTemn 360py
DWI MigBuLLEeHW curHan, ane 6e3 06MexXeHHs andya3ii

lMpumitka: MPT-o3Haku npocTux Kict cxoxi Ha Y3/[]- i KT-o3Haku.
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AndepeHLuiaAbHA AIarHOCTUKA

HudepeHitiaabHa AiarHOCTUKA, SIK TTPaBUJIO, MOTpedye
noobcrexeHHs (KT, MPT to1o) i kiiHiYHOTO 3icTaBIeHHS
(tabsn. 7).

MPAKTUYHIi MOMEHTU

Krnacudikarito bocHsika citin BUKOpUCTOBYBaTH JIUIIIE 3
KT-nmocmimkeHHIMI, OCKITbKM OIliHKa Kaablmdikallii 00-
MexxeHa mpu M PT, a oniHka rmocuieHHst ooMmeskeHa mpu Y31,

HannowunpeHiwi HUPKOBO-KiCTO3Hi
30XBOPIOBAHHS

1. Myavmukicmo3na ducnaazis HUpoK, a6o myavmu-
Kicmo3Ha oJucnaacmuyHa HUPKA, € HAUMOIIMPEHINIO0
KiCTO3HOIO BaJIOI0 PO3BUTKY HUPOK Y HEMOBJIAT. Bussisi-
eThcst mpuban3Ho B 1 3 4000 xxuBoHapomkenux. Ha Y31
MYJIBTUKICTO3Ha HUPKA 3a3BUYAil CKIIANAEThCS 3 KiJIbKOX
KiCT pi3HOrO po3Mipy 6e3 ifeHTH(iKOBaHOI HUPKOBOI Ta-
PEHXiMU MiX LIMMU KicTaMU. Y OiIbIIOCTI BUTIAAKIB CeUO-
Bill aTPETUIHUI, MYJIBTUKICTO3HA HUPKa He Ma€ 3aTUIITKO-
Boi (yHKii. JIBOCTOPOHHE 3aXBOPIOBAHHS € JIeTaJIbHUM
y IIepioJ, HOBOHAPOIKEHOCTI, ajie 3a3BUYail ypaXkaeTbCs
JIMIIe OnHA HUpKa. BiablIicTh BUMAAKIB MYJBTUKICTO3-
HOI AMCIUIa3ii HUPOK MiT03PIOI0Th Mi/l Yac mMpeHaTaJIbHOTO
YJIBTPa3BYKOBOTO OOCTEXKEHHSI, i iX CJIiJ CIIOCTepiraTu Imic-
Jis HapomKkeHHs. Y3]1 yacto m03BoJjIsiEe AudepeHIiloBaTH
MYJIBTUKICTO3HY JMCIUIA3il0 Bil TSKKOTO TiapoHedpo3sy.
OpmHak y CYMHiBHUX BUITIaKaX MOXe OyTH IToKa3aHa CIIMH-
Turpadist 11s1 BUSBICHHS 3aTMIITIKOBOT (DYHKIIi1 a00 IpeHy-
BaHHs HupKM [11, 12, 15, 29, 34, 36].

2. Jlucnaa3zisa Hupox — TicTOJIOTiYHE YTBOPEHHS 3 He-
IrdepeHIIiiioBaHOIO ITapeHXIiMOI0 3 KicTaMu abo 0e3 HUX.
TicTonoris HUPOK XapaKTepM3YETHbCS HU3bKOMM(pEpeH-
LilloOBaHMMHU KJIyOOUKaMM, aTUIIOBUMM KaHaJIbLSIMU abo
XpsiiieM, MoaiOHUM 10 HUPKOBOI TKaHUHU. HupkoBa nuc-
I1a3is MOXe BpaxkKaTu OAHY a00 OOMABI HUPKM i B AESIKUX
BUMAaAKax MOXe OyTU cerMeHTapHo. HupkoBa ¢hyHKILisS
ypaxkeHO1 HUPKHU OiIbII-MEHII 3HMKEHA; Y IBOCTOPOHHIX
BUITIaJIKax Mporpecyoda BTpaTta (PyHKILiT MOXe TPU3BECTH
10 HUPKOBOI HemocTaTHOCTI. TWIoBoio coHorpadiyHoO
03HaKOI HUPKOBOI JUCILIA3il € BiICYTHICTh HOPMAaJIbHOT
apXiTeKTypy HUPKU, 0COOJIMBO AudepeHIiiallii Mixk KOporo
Ta MO3KOBOIO PEYOBMHOIO. EXOTeHHICTh AMCIIACTUYHOIL
HUPKM 3a3BUYaAl ITiIBUINEHA, a KiCTH MOXYTb OyTU pim-
KicHuUMM abo0 umcieHHUMU. CoHorpadiuHuii BUIISL He
000B’s13KOBO KOpetoe 3 pyHKIlieto HUpoK [29, 38, 39].

3. AemocomHno-dominaumHuil noaAiKicmo3 HuUpOK
(ADPKD) € HaitnomupeHiiiow ¢GopMoI KiCTO3HOI XBO-
pobu 3 yacrototo 1 Ha 800 XMBOHAPOMXKEHUX 1 CIIPUUHU-
HeHui MyTauismu reHa PKD1 Ha xpomocoMi 16 abo reHa
PKD2 na xpomocowmi 4. I1pu npenartaibHomy Y3/1 yacto
BUSIBJISIIOTH MiJBUIIIEHY €XOTEHHICTh KOPU HUPKMU 3 TI0-
CUJIEHOIO KOPTUKOMEIYJISIpHOW nudepeHiliallieo, ane 1
3HAXIOKM He € crenuivyHuMU. Y IHNX BUMNAAKaxX KOpPHC-
HUM € ciMeliHe JOCJIIKeHHS, XoJa OiJIbIIiCTh BUITAJKIB
Yy AUTUHCTBI JOCHIIXKYBATUMETbCS 3aBASKU MO3UTUBHOMY
cimeiiHoMy aHamHe3y. Kuiniuni cumntomu ADPKD, sk
i mpu TimepTeH3sii, MporpecyoyoMy 30iIblIeHHI HUPOK i
HUPKOBil HEIOCTATHOCTi, B OCHOBHOMY CITOCTEPiraloThCst
B JIOPOCJIMX MALi€HTIB i € OUTBLI BUPAKEHUMU Y BUTTAIKaX,
nop’si3aHux i3 PKD1. ¥ IUTUHCTBI MOXHa BUSIBUTHU KiC-
TO3Hi YTBOPEHHS B 3pOCTalOYill KiJIbKOCTI Ta po3Mipax, sKi
PO3BUBAIOTHCSI B 30BHI HOpMaibHili HUpI. OgHaK yTBO-
PEHHS KiCTH € TMPOLIECOM, 1110 PO3BMBAETHCS, i B 3HAUHOT
KinbKocTi giteit 3 ADPKD xictTu He BUSABISATUMYTBCS 10
JIPYTOTO MECATWIITTS XXUTTS. HUpKoBa HEMOCTaTHICTh CTIO-
CTEpIra€ThCsl BUKIIOYHO B 0OCi0 i3 CepiiO3HUM 30iTbIICH-
HSIM HMPOK [6, 12—16, 18—20, 23, 55, 58].

4. Habyma kicmosna xeéopoba Hupok. Y TallieHTiB, sIKi
rnepeOyBalOTh Ha diaji3i, 4aCTO pO3BUBAIOTHCS MHOXMHHI
KiCTM piZHOI HUPKU, HaBiTh SIKIIIO OCHOBHE 3aXBOPIOBAHHSI
He € KicTo3HUM. [laToreHes bOro yrBOPeHHs KiCTU YiTKO
He BUBUEHMIA, aJie MiABUIIIEHA YaCTOTa paKy HUPOK IpU Ha-
OyTOMY KiCTO3HOMY 3aXBOPIOBAaHHI BUMAara€ 4acTtoro i m1o-
BiYHOTO MOHITOPUHTY IIMX HUPOK. Y CYMHIBHUX BUTIAJKaX
PEKOMEHIYEThCSl peryJisipHe crioctepexenHsi Ha KT abo
MPT, a B okpeMuX BUTIaJKaX CJIill pO3TJISIHYTH MOKJIMBICTb
BUIaJIcHHST He(YHKLIOHYIOUOi HUpKH [29, 41, 44, 60].

5. Kicmu 6 nyxaunax. BaxJvBo MiKpeCIUTH, IO
MMyXJIMHA MOXKYTh MIiCTUTU II€BHi Pi3HOMAHITHI DiISTHKA
KicTo3Hoi napeHximu. Lle BKiIroyae MyJbTUIOKYISIPHY Kic-
TO3HY HedpoMmy i1 KiCTO3Hi BapiaHTH CBITJIOKJIITUHHOI cap-
KOMM, HUPKOBO-KJIITUHHOI KapLIMHOMU, HedhpodiacToMu
abo Me300J1acTHOI HehpOMHU, i iX 3aBXKIU CITil TrudepeHIli-
10BaTH Bijl 10OpOsiKicHUX yTBOpeHb [9, 32, 37].

BucHoBku

V3]l HUpPOK 3pyYyHO BUKOPUCTOBYBATU B YChOMY BiKO-
BOMY [liarta30Hi, OCKiUJIbKM BOHO He IOTpedye cenallii uu
IOIIepeTHbOI MIATOTOBKM i He IMiaJa€ Malli€HTa BIUIUBY
pamiamii. CyyacHe oOJamHaHHS OO3BOJISIE IiaTHOCTYBa-
TH IIPaKTUYHO BCi BapiaHTH KiCTO3HOI XBOPOOM HMPOK.

Ta6nunys 7. AuchepeHuianbHa giarHocTuka kict HUpok [6, 12-14, 16, 22, 25, 33, 35, 49-59]

OpuHUYHa KicTa

MHOXUWHHI KicTn

— EnitenianbHa kicTa;

— napanenbBikanbHa Kicta (guB. puc. 5);
— 6inshkonobkoBa KicTa;

— pO3LLMPEHa YaLleYKa;

— KICTO3HWUIA HUPKOBO-KITITUHHUI Pak;

— NaningpHU HUPKOBO-KITITUHHWUIA pak;
— nimdoma H1PKK;

— abcuec HUPKK;

— aHeBpu3ma/nceBgoaHeBpm3ama

— ABTOCOMHO-A0OMIHAHTHUI NOAIKICTO3 HUPOK
(awB. puc. 6);
— KiCTO3Ha 3MiHa, acoliioBaHa 3 aiani3om;
— KiCTU, acoLiioBaHi 3 NiTiEM: MHOXMHHI KPUXITHI KiCTw;
— nokKarizoBaHa KicTo3Ha XBopo6a HUPOK;
— [esKi MynbTUCUCTEMHI 3aXBOPIOBaHHSA BKMKOYaKOTh
MHOXWHHI KiCTW HUPOK:
- xBopo6a ¢oH lnnensa — Jlinpay
- Ty6EepOo3HMIA CKNepos
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OTxXe, yAbTpa3ByK € HAMEePIIMM JialTHOCTUYHUM iHCTPY-
MEHTOM, IKUii Oyne KepyBaTH MOAAJIbIIMMHU AiarHOCTHY -
HUMHU JOCIIKEHHSIMU 3 1OJAATKOBUMMU BidyaslizallitHUMKU
TOCJIIKeHHSIMU a00 TeHeTMYHUM TecTyBaHHSIM. OmHaK
3HaHHSI (EHOTUITOBOT PiI3HOMAHITHOCTI KiCTO3HMX 3aXBO-
pIOBaHb HUPOK € BaXKJIMBUM [JIs1 KOpesilii exorpacdiy-
HOTO BUTJISIAY B KJIiHIYHOMY Ta TeHETUYHOMY KOHTEKCTi.
Hasuuku Y3]1 a6o mpuHaiitMHi 3HaHHS 10O COHOIpa-
¢iuHOi iHTepIpeTralii MalOTh OYTH YaCTMHOIO HaBYAHHS
3 Hedpoorii. Mu panuMo KOXHOMY KypcaHTy abo cTa-
JKMCTY TIPUAUIMTH yBary Liii KOPUCHIiN TeXHilli Ha 6jaro
CBOIX NAlLliEHTIB.

Konduaikr iHTepeciB. ABTOpu 3asiBISIOTH PO BiACYyT-
HicTb KOHMIIIKTY iHTepeciB i BlacHoi (hiHaHCOBOI 3alliKaB-
JIEHOCTI TIpM TiArOTOBII JaHO1 CTaTTi.

Indopmania npo dinancyBanns. Crarts € ¢pparmeH-
TOM HayKOBO-JIOCJTigHOI poOoTM acmipaHTa Kadeapu
Hedposorii Ta H3T HailioHaibHOTO yHiBEpCUTETY OXO-
pouu 3mopoB’st Ykpainu imeni I1.JI1. Illynuka 3a TeMoio
«Exckpenisg ypomomyiiHy i #oro KiiHiKo-1abopaTopHa
OIliHKa, 3HAYE€HHs B paHHIill JiarTHOCTUIIi, PEeHOIPOTEKIIil
i ontumizanii JikyBaHHs XXH Ha ¢oHi MonexynsipHoro
cTpecy», B pamkax HJP xadenpu 3a temamu: «Po3po-
OJIEHHSI TeXHOJIOTii 30epexkeHHs (yHKIii HUPOK y ma-
mientiB 3 XXH Tta rinepypukemieto» (2021—2022 pp.),
Ne nepxaBHoi peectpaitii 0121U100446, ta «BuBueHHS
BIUIMBY TilloypuKeMidyHoi Teparii y mauieHTiB 3 XXH Ta
OOTpYHTYBaHHSI ONTUMasbHOI Teparii» (2019—2023 pp.),
Ne 0119U101718.

Bnecok aBTopiB. Kpacrox I.B. — 36ip Ta aHasi3 iHbOp-
Mallii, HalTMCaHHS CTaTTi, MOIIYK Ta OIIpalloBaHHs (axo-
BOI JIiTepaTypH 3a TEMOIO, TTiITOTOBKA PYKOITHCY JI0 IPYKY;
Aenosa JI./l. — momyk Ta ompauoBaHHS (paxoBoi JiTepa-
TypH 3a TEMOIO, MiAr0TOBKA pyKOIucy 1o npyky; O.B. Kap-
nenko — 30ip Ta aHaJi3 iHpopMallii.
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Modern paradigm in the diagnosis of cystic diseases of the kidneys

Abstract. Cystic diseases of the kidneys are a fairly common pa-
thology, which has a negative impact on the course of underlying
disease affecting the kidneys, or even being the primary renal pa-
thology. The purpose of this review is to analyze the latest literature
data on the etiology, pathogenesis, and diagnosis of cystic kidney
diseases. This article highlights some aspects of the pathogen-
esis, diagnosis, and treatment of cystic kidney diseases in order to
deepen knowledge about this pathology. Important nuances of ul-

trasound diagnosis of cystic kidney diseases are discussed. Modern
equipment allows diagnosing almost all variants of cystic kidney
disease. Training in ultrasound examination or at least knowledge
of sonographic interpretation should be part of training in nephro-
logy.

Keywords: cystic kidney disease; ultrasound diagnosis; simple
kidney cyst; complex kidney cyst; complicated kidney cyst; com-
puted tomography; magnetic resonance imaging
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Abstract. Recently discovered specific markers open up new possibilities for the diagnosis of acute kidney
injury (AKD in burn disease in order fo optimize the freatment of such patients. Early diagnosis with the
involvement of biomarkers prevents the sudden death of burn patients and allows predicting the course of
the pathological condition. There are several characteristics that an “ideal” AKI biomarker should conform
to: being non-invasive, locally specific, highly sensitive, being a stable molecule at different femperatures
and pH values, having the ability to rapidly increase in response to kidney injury (quantify it), remaining at
high levels during the episode and decreasing during the recovery period. There is a difference between
the biomarkers that can be freely filtered in the glomerulus, so any increase in their plasma concentration
(due to damage fo other renal tissues) can lead to a high concentration of indicators in the urine (loss of
specificity), and high-molecular-weight markers that are not freely filfered and therefore are more specific
when measured in urine. Renal function in burn patients is usually determined by blood and urine tests, as
biopsy can cause iafrogenic damage and is not commonly used in this cohort. After the onset of AKI, the
level of biomarkers remains elevated for a certain period. None of the described indicators is monospecific
for AKI; this makes estimating the fime of AKI quite difficult. It has been proven that the combination of
three biomarkers at two different time points in adults and the combination of two indicators at two time
intervals in children allows fo increase the reliability of determining AKl up to 0.78.

Keywords: review; burn disease,; acute kidney injury; chronic kidney disease; pathogenesis; biological
markers

Severe burn injuries are associated with a high risk of
acute kidney injury (AKI). When such pathological condi-
tions coincide, the number of remote complications, the
need for renal replacement therapy (RRT), the length of
hospital stay, and material costs increase [1]. AKI has long
been considered only a side effect of serious diseases; cur-
rently, this pathology is recognized as a serious factor of
short- and long-term negative prognosis. Recently disco-
vered specific markers open up new possibilities for the di-
agnosis of AKI in order to optimize the treatment of such
patients [2, 3]. Early diagnosis with the involvement of bio-
markers prevents the sudden death of burn patients and al-
lows predicting the course of the pathological condition [4].

Over the past thirty years, despite the reported effec-
tiveness of various biomarkers, their potential has not been

fully realized in comparison with the insufficiently effective
indicator of plasma creatinine (Crp). There are limitations
to the use of indicators obtained in animal models of AKI,
which are significantly different from human ones. In order
to determine new biomarkers of the AKI syndrome, it is ad-
visable to divide it into ischemic, nephrotoxic, septic, acute
cardiorenal syndromes, etc. To confirm the effectiveness of
the markers, it is expedient to obtain and evaluate kidney
biopsy samples in human AKI populations. Research in
this direction should be conducted within the framework of
a general social approach, and not only by a few medical
institutions. The first step to overcome severe AKI will be
to find biomarkers that will have excellent performance in
early diagnosis, risk assessment, response to the treatment
and prediction of the course of AKI [3].
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There are several characteristics that an “ideal” AKI
biomarker should meet [1, 4, 5]:

— being non-invasive, locally specific, highly sensitive;

— being a stable molecule at different temperatures
and pH;

— having the ability to rapidly increase in response to
kidney damage (quantify it);

— remaining at high levels for the entire episode;

— decreasing during the recovery period.

Urine is an ideal body fluid for assessing AKI biomarkers
because it can be obtained non-invasively and repeatedly.
However, there is a difference between biomarkers that can
be freely filtered in the glomerulus; so, any increase in their
plasma level (due to damaging other renal tissues) may cause
high concentrations of indicators in urine (loss of specifi-
city), and high-molecular-weight markers that are not fil-
tered freely and therefore are more specific when measured
in urine [3]. Renal function in burn patients is usually deter-
mined by blood and urine tests, as biopsy can cause iatro-
genic damage and is not commonly used in this cohort [6, 7].

The volume of urine 0.8—1.0 ml/kg/h reflects adequate
perfusion pressure [1, 8]. However, in oliguria it is necessary
to determine whether a decrease in urine volume is a con-
sequence of functional (prerenal) oliguria or organic (renal)
insufficiency. Prolonged renal dysfunction is often observed
before the development of organic damage. Under nonoli-
guric renal pathology, the volume of urine does not have a
paramount significance for the diagnosis [8]. The rate of di-
uresis is a relative indicator of kidney injury, but while anuria
indicates the presence of kidney injury, sufficient diuresis,
on the other hand, is not a complete guarantee of safety [9].
Nevertheless, in patients with severe burn injuries, it is not
easy to make a diagnosis of AKI, given that:

— clinically, the hourly urine output (UO) can be rela-
tively normal, and due to massive fluid therapy in many
cases even underestimated;

— the Crp level, despite the presence of renal injury,
does not rise quickly.

Hourly UO is one of the criteria for determining AKI.
UO often decreases before serum creatinine increases, ma-
king itself an urgently sensitive marker of glomerular filtra-
tion rate (GFR). However, a decrease in UO is not neces-
sarily a sign of AKI (prerenal oligoanuria, certain variants
of tubulopathies, etc.). Using the common urine chemical
markers can help diagnose, evaluate, and determine the
underlying cause of AKI. Therefore, in case of so-called
subclinical AKI, in the absence of signs and symptoms new
biomarkers are of primary importance [1, 3].

Since creatinine is excreted from the body by the kid-
neys, its level can be recognized as a marker of their excre-
tory function. Plasma creatinine level is related to muscle
mass, and for this reason, it is usually higher in men than
in women. Crp can be freely filtered in the Malpighian cells
and secreted in the proximal convoluted tubules (10 % of the
clearance, that is, the number of milliliters of blood plasma
cleared from creatinine by the kidneys in 1 min) with a half-
life of about 4 h. Age, sex, ethnicity, body weight, catabolic
state, and the use of certain drugs can affect fluctuations in
its blood serum concentration. In burn patients, the situa-

tion is much more complicated [1, 8]. In the patients with
thermal burns whose serum creatinine level increased more
than 132.6 pmol/L above the baseline in the absence of
shock, the mortality was 72.7 %, much higher than in the
people without renal dysfunction (16.6 %) [2, 8, 10]. Crpisa
delayed and insensitive biomarker of renal function changes
in intensive care unit patients. Creatinine levels can be af-
fected by its initial concentration, fluid overload, malnu-
trition, and muscle exhaustion [3]. Burns cause changes in
Crp, but in post-burn AKI, the result can be difficult to pre-
dict. Burns are sometimes complicated by muscle wasting,
liver failure, iatrogenic hyperhydration, and sepsis, which
lower Crp levels. On the contrary, its values can increase as
a result of dyshydria after trauma, during fever and immobi-
lization [6, 7, 11].

It is well known that a significant decrease in the func-
tional state of the kidneys may not be accompanied by a cor-
responding increase in creatinine level, sometimes even for
several days. All of the above makes us look for more accurate
markers of kidney damage. The results of individual studies
proved that the concentration of creatinine in blood serum
and the rate of urine output cannot be universal means for
assessing the risk of kidney damage in burn patients [1, 2,
12, 13] and the patients’ ability to recover from severe burn
disease [9].

The Crp level to a certain extent reflects GFR and is use-
ful for assessing the prognosis in renal dysfunction, but it
does not accurately reflect acute changes, since its values in
the plasma increase only when the GFR decreases by 30—
40 % [1, 8].

Estimated glomerular filtration rate (¢GFR) is an inte-
gral indicator of the functional state of the kidneys. Accor-
ding to the classical definition, eGFR is determined by the
clearance of a substance that is not reabsorbed in the renal
tubules (inulin). Therefore, creatinine clearance always
exceeds eGFR, and the use of calculation results according
to the Cockroft-Gault formula can lead to hypodiagnosis of
AKI [2]:

[140 - age (years) x body
weight (kg)]

[Crp (umol/l) x 0.8] x
x 0.85 (for women)

eGFR (ml/min/1.73 m?) =

where eGFR is the estimated GFR; Crp is blood plasma
creatinine.

The advantage of the Modification of Diet in Renal Di-
sease equation is that it was derived on the basis of a mul-
ticenter study of 1125-iothalamat clearance in white and
black patients with a wide range of renal pathology [2]:

eGFR (ml/min/1.73 m?) = 175 x (Crp x IDMS / 88.4) —
— 1.154 x age (years) — 0.203 x 0.742 (for women) x
x 1.212 (for African Americans),

where IDMS = 0.95, if the isotope dilution mass spectro-
metry (IDMS) method is used, if not, then IDMS = 1.00.

The most reliable is the calculation of eGFR with the in-
volvement of the urine creatinine concentration according
to the formula of P. Reberg and E.M. Tareev:
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2Cru

Crp x V,

eGFR (ml/min/1.73 m?) =

where Cru is creatinine content in urine; V is the volume of
urine released in one minute (minute diuresis).

Body surface area (BSA) can be calculated using D. Du-
bois formula:

BSA = 0.007184 x [height (cm)]’?%* x [weight (kg)]*?.

With a non-standard surface area of the patient’s body
(obesity, gigantism, etc.), the formula can be used to deter-
mine the GFR more accurately:

eGFR
1.73

The level of GFR < 60 ml/min/1.73 m? indicates a loss
of 50 % of the filtration function of the kidneys. GFR values
less than 60 ml/min/1.73 m? indicate the danger of rapid
progression of both renal and related cardiovascular pa-
thology [13]. At admission, 15.1 % of patients with thermal
burns had estimated GFR < 60 ml/min/1.73 m?. AKI oc-
curred in 38.5 % of the patients.

The development of AKI was associated with:

— older age (p < 0.001);

— female gender (p = 0.017);

— obesity (p = 0.055);

— area and depth of burns, hypoxia, hypoproteinemia
(p<0.001);

— hypotension (p = 0.014);

— leukocytosis (p = 0.010).

Mortality was [14] 100 % with initial GFR < 60 ml/min/
1.73 m? and early deterioration of renal function; 80 % with
initial GFR < 60 ml/min/1.73 m? and late deterioration;
60 % with initial GFR < 60 ml/min/1.73 m? without dete-
rioration of renal status.

In chronic kidney disease (CKD), GFR < 60 ml/min/
1.73 m? is observed for more than three months [10]. An
increase in the concentration of the tumor marker f,-
microglobulin in blood serum correlates with a decrease in
GFR 1, 8].

AKI as defined by the Kidney Disease Improving Global
Outcomes (KDIGO) is a clinical syndrome characterized
by [11, 16—18]:

— an increase in serum creatinine concentration of
26.5 mmol/1 within 48 h;

— or a 1.5-fold increase in serum creatinine concentra-
tion in the last 7 days;

— or UO < 0.5 ml/kg/h lasting at least 6 h.

Acute Kidney Injury Network (AKIN) guidelines rely only
on Crp and not on GFR changes. The initial Crp level is not
mandatory in the AKIN classification, but the method requires
at least two Crp values obtained within 48 h. AKI is defined by a
sudden decrease (after 48 h) in renal function with an increase
in Crp of at least 26.5 umol/L or by no less than 50 %, or a
decrease in UO less than 0.5 ml/kg/h for more than 6 h. AKIN
classification indicates three stages of kidney injury [19]:

— stage 1 corresponds to the risk class with an increase
in Crp at least 26.5 pmol/I;

GFR = x BSA.

— stages 2 and 3 correspond to classes of injury and fai-
lure;

— stage 3 also considers patients who require RRT.

Loss of functions and end-stage renal disecase were re-
moved from the classification [19].

The RIFLE criteria indicate three stages of kidney in-
jury based on serum creatinine and/or diuresis, reflecting
a decrease in eGFR with subsequent duration and severity
of diuresis decrease [20]. Recently, the RIFLE criteria have
been adapted to the burn population to correlate early AKI,
late AKI, and worst RIFLE scores with hospitalization out-
comes [19, 21].

The RIFLE criteria define [1]:

— risk (R) — an increase in the serum creatinine level by
1.5—1.9 times above baseline or a decrease in GFR > 25 %,
or UO less than 0.5 ml/kg/h within 6—12 h;

— injury (I) — an increase in the serum creatinine level
by 2—2.9 times above baseline or a decrease in eGFR more
than 50 %, or UO less than 0.5 ml/kg/h within 12 h;

— failure (F) — an increase in the serum creatinine level by
3 times or by more than 353.6 pmol/l compared to the base-
line or a decrease in GFR more than 75 %, or UO less than
0.5 ml/kg/h within 24 h, or anuria lasting more than 24 h;

— loss (L) — loss of kidney function for over 4 weeks;

— end stage (E) — kidney failure for over 3 months.

Early AKI was defined as the worst RIFLE outcome
within the first 48 h (17.7 %). Progressive AKI (7.3 %) de-
veloped in patients with early AKI in whom the RIFLE
score either remained unchanged or subsequently worsened
[21]. An increased risk of mortality was determined in burn
patients as RIFLE-I (injury) and RIFLE-F (failure) [1].

Cystatin C (cyst-C) is a polypeptide with a molecular
weight of 13.4 kDa, which is an inhibitor of cysteine pro-
teases with a half-life of 90—120 min [22]. Reference va-
lues are 0.4—1.2 mg/1. It is filtered by the glomeruli, almost
completely reabsorbed and catabolized (but not secreted) in
the proximal tubule, and can serve as a marker of glomeru-
lar function in the absence of serum creatinine increase. Its
concentration in blood plasma is affected by [2, 3, 23]:

— age, gender, height, body weight;

— smoking;

— serum level of C-reactive protein;

— steroid therapy;

— rheumatoid arthritis;

— level of triglycerides, total cholesterol and low-density
lipoprotein cholesterol.

Only a small portion of cyst-C is excreted in the urine.
Thus, serum cyst-C changes appear before creatinine modi-
fication, 3—6 h after the onset of renal dysfunction, with a
peak at 48 h [5, 22]. The life cycle of cyst-C is only half of
that of Crp (1.5—2 vs. 4 h), that is, when kidney function
suffers, cyst-C level changes much earlier than Crp [24].
In the equilibrium state, there is an inverse relationship be-
tween the creatinine/cyst-C ratio and eGFR [11, 13].

Reference values of cyst-C in blood serum are:

— 0.75 mg/l in 4—19-year-olds;

—0.74 mg/l in men and 0.65 mg/l in women aged 20—59
years;

— 0.83 mg/I1 for people over 60 years old.
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The benefits of using cyst-C to assess GFR have not been
conclusively proven. Cyst-C content in biological fluids is
determined using immunoenzymatic, immunoturbodimet-
ric, or immunonephelometric methods [2]. Measurement
of cyst-C levels in blood serum reflects glomerular function,
its dynamics in the entire range of eGFR, from hyperfiltra-
tion to the early stages of hypofiltration. With a normal level
of creatinine, an elevated level of serum cyst-C indicates
preclinical kidney disease. Measurement of the cyst-C con-
centration in urine reflects tubular dysfunction, which very
often precedes the development of glomerular injury and mi-
croalbuminuria [25, 26]. The study of the functional cyst-C
biomarker allows predicting transient forms of AKI [1, 27].
Cyst-C has a higher accuracy and sensitivity for identifying
AKI after critical burns, especially in older patients [28]. Its
levels may be affected by systemic inflammation, especially
in burn patients who are at risk for rapid infection [1]. Cyst-C
is a stronger predictor of the risk of death and cardiovascu-
lar events in the elderly than creatinine [3]. Cyst-C is a valid
marker not only for diagnosing CKD, but also for predicting
AKI [24, 26]. A one-time measurement of cyst-C allows to
calculate GFR according to specially developed formulas,
the most used of which is Hoek’s formula [29]:

80.35 _
cyst-C (mg/l)

It has been proven that the determination of GFR in pa-
tients with CKD using the cyst-C equation is more correct
if gender, race and body mass index are taken into account
[11,13].

Neutrophil gelatinase-associated lipocalin (NGAL),
or renal troponin, is a protein with a molecular weight of
25 kDa. It is a component of lipocalin, which is produced
by immune cells, renal epithelium and hepatocytes under
stress conditions. NGAL is freely filtered from the blood
plasma through the Malpighian glomeruli and further is
largely reabsorbed in the proximal tubule and break up.
The renal source of NGAL is found in the distal nephron,
while the proximal convoluted tubule is responsible for its
reabsorption [1, 26, 30]. Excretion of plasma NGAL in the
urine occurs only when the proximal convoluted tubule is
damaged, which limits the reabsorption of lipocalin. When
the renal endothelium is damaged, during the first hours,
NGAL in increased amounts enters the lumen of the renal
tubules and is excreted in the urine (the concentration of
NGAL in the urine increases 25—1000 times) [31]. Quanti-
tative determination of NGAL is carried out by the method
of immunoenzyme analysis, and its level in the blood cor-
relates with the duration and severity of AKI. Usually, blood
content is low, 40—100 ng/ml, due to free filtration and a
short half-life (about 10 min). An increase in the serum level
of NGAL greater than 170 ng/ml is an indicator of the deve-
lopment of manifest cardiorenal syndrome with a sensitivity
of 100 % and a specificity of 86.7 %. The content of NGAL
in blood serum above 258 ng/ml in the combination with an
APACHE II score over 13 points is the most powerful pre-
dictor of postoperative AKI in combustiology. Determina-
tion of the urinary NGAL level reflects tubular dysfunction,
its increase with a normal level of Crp indicates subclini-

eGFR (ml/min/1.73 m?) = 4.32.

cal AKI [2, 25, 30]. Urinary NGAL has high accuracy and
sensitivity in diagnosing early AKI approximately 24—48 h
before serum creatinine increases, as well as the ability to
predict the need for RRT and identify prerenal azotemia.
Whole blood NGAL is an independent predictor of AKI in
the first four hours after severe burn compared with changes
in serum creatinine or UO, which showed no significant
variation and had no prognostic value in patients who deve-
loped AKI within the first week after burn. NGAL is used as
an early marker of AKI and as a predictor of AKI outcome
in burn patients, and at the same time helps predict morbi-
dity and mortality in these patients, that is, plasma NGAL
is recognized as a valid predictor of severe burn injury. High
levels of NGAL in plasma and urine are prognostic markers
of early burn AKI and mortality in patients who develop
burn shock, but it is not recognized as a useful indicator of
late AKI [3, 23, 24, 27].

An increase in the urinary NGAL on the first day is the
main marker of AKI development; NGAL urinary concen-
tration increases within 3 h after an injury, with a peakin 6 h
[1, 32, 33]. Urinary NGAL shows good results in predicting
the occurrence of kidney damage starting from the fourth
week of burn disease [1, 22, 24].

In a cohort of patients with critical burns, despite the
fact that cyst-C level increased in the first 12 h after burn
injury and was independently associated with the occur-
rence of AKI, it did not show superiority over NGAL [1].
In patients with massive burns, plasma and urinary NGAL
levels increased rapidly during early AKI, followed by serum
cyst-C and creatinine. Elevated NGAL in plasma and urine
within 48 h in the early postburn period has been associated
with early mortality from AKI and burn shock [26, 27]. Se-
rum NGAL increases within 7 days before the development
of burn-induced AKI, significantly correlating with burn
surface area, AKI and mortality [1]. NGAL is also a reflec-
tion of the inflammatory state in burn patients. Therefore, it
should not be used as a single marker to predict AKI in this
population. The level of NGAL can increase in conditions
of sepsis and CKD [1, 3].

Kidney injury molecule-1 (KIM-1) is a transmembrane
protein with immunoglobulin and mucin segments with a
molecular weight of 38.7 kDa. It is not detected in normal
kidney tissues, but is expressed at a very high level on the
surface of epithelial cells of the proximal tubules after their
ischemic or toxic damage; can be localized in the prolifera-
ting undifferentiated epithelial cells of the proximal tubule
48 h after the alteration, while an increase in the serum
concentration of KIM-1 precedes an elevation in the le-
vels of urea and creatinine [25]. It is determined by immu-
noenzymatic analysis. In case of normal kidney function,
it is usually not detected in plasma. The concentration in
the urine of healthy people is less than 1 ng/ml. However,
after ischemic kidney damage, its level can be increased to
3—7 ng/ml. With ischemia, the level of KIM-1 in the plasma
begins to increase after 6 h and remains elevated for 48 h af-
ter its termination. An elevation of the KIM-1 level in urine
is associated with an increased risk of AKI. A correlation
between the KIM-1 level and the APACHE 11 score, in-hos-
pital mortality and the need for RRT was determined. High
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levels of KIM-1 were associated with worse survival after
kidney transplantation. Renal dysfunction most closely cor-
related with KIM-1 and to a lesser extent with NGAL and
interleukin-18 (IL-18) [2]. Elevated KIM-1 levels are asso-
ciated with a more than 12-fold increased risk of AKI [3].
In patients with severe burn injuries, urinary KIM-1 is high
that is detected earlier compared to serum creatinine. It also
demonstrates the ability and sensitivity to predict the deve-
lopment of AKI after hospitalization, correlating with the
burn area and the presence of rhabdomyolysis. In addition,
KIM-1 and IL-18 can be used to predict the development of
AKI in the post-burn period. Further research in this area is
needed to show the utility of KIM-1 in patients with severe
burns. It is a marker of both renal injury and repair, which
begins to increase 6 h after injury, with a peak value at ap-
proximately 48 h [1]. KIM-1 can be increased in conditions
of chronic proteinuria and inflammatory diseases [3].

A burn injury, which leads to AKI, as a preliminary un-
dergoes the earliest stage of increased risk or acute renal stress
that can actually be detected before kidney damage occurs
[3]. Over the past decade, a number of new biomarkers of
damage have been evaluated for their ability to detect “sub-
clinical” AKI before renal function begins to decline. Tissue
inhibitor of metalloproteinase-2 (TIMP-2) and insulin-like
growth factor binding protein 7 (IGFBP7), which are ex-
pressed and secreted in tubular cells, are markers of cell cycle
arrest, and play an important role during the early phase
serving as such markers at the early stage of cellular stress.
The first one has a molecular weight of 24 kDa, and the sec-
ond one of 29 kDa [3, 34]. TIMP-2 and IGFBP7 are consi-
dered biomarkers of the pre-alterative phase because they are
filtered by the glomeruli. These biomarkers can predict the
development of moderate to severe AKI in high-risk patients
within 12 h. In addition, there is evidence that TIMP-2 and
IGFBP7 may better predict the development of moderate
and severe stages of AKI. A meta-analysis on the same issue
demonstrated that these urinary biomarkers are particularly
useful in ruling out the diagnosis of AKI. They also predict
the need for RRT [34]. The combined urinary biomarker
[TIMP-2] x [IGFBP7] is already FDA approved and com-
mercially available in the US. But it should not be used in
outpatient practice, it does not benefit patients with KDIGO
stage 2 or 3 of AKI. The level of [TIMP-2] x [IGFBP7] may
be increased in diabetes [3]. Most researchers have con-
cluded that NGAL (tubular biomarker) is predictive for early
detection of AKI. The combination of stress biomarkers and
tubular NGAL may serve as the best tool for predicting mo-
derate and severe stages of AKI [1]. Research on the benefit
of urinary TIMP-2 and IGFBP7 in burn patients is limited.
A recent report showed that these markers are superior in the
early prediction and diagnosis of AKI in high-risk patients.
The utility of NGAL in combination with IGFBP7 is the
second best choice, with NGAL as a single biomarker being
less predictive [1].

1L-18 is a 22-kDa proinflammatory cytokine that me-
diates ischemic renal injury, which increases after renal re-
perfusion. Patients with AKI had significantly higher mean
urinary IL-18 concentrations than those with other diseases
(prerenal azotemia, urinary tract infection, CKD, and ne-

phrotic syndrome). Mean urinary IL-18 concentrations
measured in the first 24 h after kidney transplantation were
higher in patients who received a cadaveric kidney than in
patients who received a kidney from a living donor. However,
urinary IL-18 levels measured one day before AKI were ave-
rage. An increase in the content of IL-18 in the hypoxia zone
and its elevated urinary levels were determined in the ische-
mic variant of AKI. A significant increase in the serum level
of IL-18 was found in all patients with acute tubular necrosis.
In kidney recipients, in cases of delayed transplant rejection,
an increase in IL-18 content in urine was noted, compared to
patients with acute rejection. An increase in the 1L-18 level
was also associated with a longer intensive care unit and total
hospital stay, with high risks of RRT and death [2, 3, 23, 24].
The level of IL-18 increases within 24—48 h before the deve-
lopment of AKI (especially ischemia-reperfusion injury), on
average about 2 days before the changes in serum creatinine
or urea nitrogen. Urinary IL-18 level increases during the
first 6 h after kidney injury, with a peak at 12—18 h, and has
a high sensitivity and specificity (more than 90 %) for the di-
agnosis of AKI. It should be emphasized that several studies
have concluded that 1L.-18 may be a useful biomarker for the
detection of subacute tubular necrosis rather than prerenal
AKI, but since it can also be elevated in patients with sepsis,
interpretation of this increase should be done with caution.
Compared to NGAL levels, IL-18 shows a slower rise [1] and
has a low to moderate ability to predict AKI, RRT, or 90-day
mortality in this large cohort of critically ill patients. Thus, it
should be used with caution in critically ill patients for diag-
nostic or prognostic purposes [35].

As a rule, after kidney injury, IL-18 causes additional kid-
ney damage during the inflammatory phase. NGAL, due to
its antiapoptotic properties, limits this dangerous reaction,
and TIMP-2 and IGFBP7 limit kidney injury even more.
KIM-1 and TIMP-2 appear to support renal tissue repair and
remodeling, with NGAL stimulating tubular cell prolifera-
tion. In addition, it has been documented that the combined
assessment of several biomarkers provides opportunities to
better predict the development and evolution of AKI [1].

Liver-type fatty acid-binding protein (L-FABP) is a
14-kDa protein localized primarily in the proximal tubule.
An increase in the level of L-FABP in urine is observed 1 h
after ischemia onset. A meta-analysis revealed an estimated
sensitivity of urinary L-FABP level for the diagnosis of AKI,
which was 74.5 %, and specificity of 77.6 %. Although urinary
L-FABP may be a promising biomarker for early detection
of AKI, prediction of dialysis requirement and in-hospital
mortality, it is suggested that the potential value of L-FABP
needs to be confirmed in larger studies and in a wider range
of clinical observations [2, 3]. Elevation of L-FABP may be
associated with anemia in non-diabetic patients [3].

MicroRNAs (mRNAs) are endogenous single-stranded
non-coding mRNAs of approximately 19—23 nucleotides.
Several mRNAs have been investigated for their potential
as novel biomarkers for the early detection or prediction of
AKI. Given the complex pathophysiology and dynamic na-
ture of AKI, a mRNA panel may be more appropriate as
a predictor than a single mRNA. Further validation studies
are needed to assess the clinical utility of such a panel [3].
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Wnt/B-catenin signaling is relatively suppressed in the
adult kidney, although it plays an important role in kidney
development. Over the past few years, studies have shown
that Wnt/p-catenin signaling may play a key role in promo-
ting tubular repair and regeneration after AKI. The Dick-
kopf protein family (DKK1—4) is expressed in the devel-
oping kidney but is turned off in adulthood. The DKK3
protein (Dickkopf Wnt signaling pathway inhibitor 3) is
induced by stress, is secreted exclusively by the epithelium
of the proximal tubules, inhibits the activation of the Wnt/(3-
catenin pathway. So, its concentration in urine can serve as a
biomarker of the stress phase before kidney damage, but it is
not effective for the diagnosis of late stages of AKI. Further
multicenter studies are needed to assess the clinical utility of
such AKI markers [3].

Hemojuvelin (HJV) is a glycophosphatidylinositol-lin-
ked membrane protein highly expressed in liver and skeletal
muscle. The molecular weight of HJV is 42 kDa for the solu-
ble form, so HJV may be filtered by the Malpighian glomeruli
and reabsorbed by the renal tubules. Increased iron content
in the kidneys and urine is observed in animal models and in
burn patients with AKI, and increased iron load can cause
damage to renal tubular cells. Elevated expression of the
hemojuvelin-hepcidin-ferroportin pathway is an internal re-
sponse to conditions of iron overload in AKI. Thus, urinary
HJV may be an early biomarker of AKI in response to distur-
bances in iron homeostasis, which explains the temporal re-
lationship between urinary HJV and its prognostic ability [3].

Osteopontin (OPN) is an extracellular matrix protein
that participates in the inflammatory response, binds inte-
grin, modulates the activation, migration and differentia-
tion of leukocytes, as well as the secretion of cytokines in
both acute and chronic inflammation. Circulating levels of
OPN are not only elevated in burn sepsis, but they also in-
crease progressively throughout the systemic inflammatory
response syndrome, sepsis, and septic shock; they are asso-
ciated with a higher mortality rate in both animal models
and patients with sepsis. OPN plasma concentration is an
independent predictor of sepsis and is positively correlated
with plasma creatinine. However, this association does not
explain the development of AKI, as no difference in OPN
concentration was found between patients with and without
AKI. Therefore, further studies are needed to clarify the role
of OPN in septic AKI [3].

Among all marker variables, blood urea nitrogen (BUN)
was independently associated with the development of AKI.
A direct correlation between BUN and burn AKI has been
found [1, 4, 8].

Lactate dehydrogenase (LDH) is an intracellular cyto-
plasmic enzyme that catalyzes the conversion of pyruvate to
lactate via the glycolytic pathway. LDH increases in the ex-
tracellular environment when cells are lysed or their integ-
rity is disrupted. LDH over 380 U/l is the leading risk factor
for AKI [36]. Early elevation of LDH after hospitalization
is an independent risk factor for early AKI in patients with
severe burns, increasing by 45.2 % for each 100 U/l increase
in LDH. It also serves as an indicator of mortality risk [37].

Under significant thermal damage, up to 50 % of cir-
culating erythrocytes are destroyed within the first 48 h. An

increase in the concentration of free hemoglobin in blood
serum of more than 1 g/l indicates hemolysis. With burns
of 21—-50 % of the body surface, hemoglobinuria occurs in
33 % of victims already on the first day. Absorbed by the
tubular epithelium, free hemoglobin decomposes into glo-
bin and heme; the latter can cause tubule damage through
the formation of oxygen free radicals via iron ions. These
proteins can be etiological factors in the development of he-
moglobinuria and hemoglobinuric nephrosis on the first or
second day after a burn injury [8].

The feature of burns is a significant systemic tissue de-
struction [36]. Rhabdomyolysis is a key feature for the de-
velopment and progression of AKI caused by burns [38].
Rapid release of myoglobin due to rhabdomyolysis causes
the development of myoglobinuric nephrosis resulting from
tubular obstruction due to the formation of myoglobin casts
and direct nephrotoxicity. Normally, the blood contains
from 7 to 85 ng/ml of myoglobin. Myoglobin has a half-life
of 3 h only. The renal threshold of serum myoglobin is 150—
170 pg/1 139, 40]. When its content in blood serum exceeds
250 ng/ml, macromyoglobinuria develops with urine ac-
quiring a dark brown color (“tea color” or “cola color”)
later, and anuria develops rather quickly [41]. It has been
proven that free myoglobin has a significant prognostic value
for AKI with pronounced sensitivity and specificity [42].

Platelet distribution width (PDW) after hospitalization
is an early independent biomarker of the risk of severe AKI
and the need for RRT in large burns; the risk of AKI in-
creases by 30.9 % for every 1 % increase in PDW. There is a
higher predictive value of PDW in combination with BUN
for the development of AKI. If PDW exceeds 17.7 %, burn
patients always have a higher risk of AKI with a greater de-
gree of severity. Due to the low cost and wide availability,
it can be predicted that PDW may be an indicator of AKI
development in burn patients [15].

Functional azotemia can occur against the background
of prerenal oligoanuria (PRO) as a result of inappropriate
fluid resuscitation with dehydration and hypovolemia, or at
a late stage of the pathological process. In septic shock, the
creatinine synthesis may be reduced or have false negative
values in case of fluid overload [1].

Free water clearance (CH,0) is a useful parameter for
early diagnosis of renal failure. The calculation is carried out
according to the formula:

urine osmolarity

CH,0 =UO - UO x z_.
plasma osmolarity

The reference value of CH,O is [+15] ml/h, which drops
to almost zero before renal failure develops [1, 8].

Traditional urinary biomarkers such as low- and high-
molecular-weight proteins (o, -microglobulin, ,-micro-
globulin, retinol-binding proteins, etc.), tubular brush-
border antigens (Na*/H* exchange isoform-3), urinary
enzymes (o-glutathione-S-transferase, y-glutamyl trans-
peptidase, N-acetyl-pB-D-glucosaminidase, etc.), Tamm-
Horsfall protein were not included in the diagnostic algo-
rithm for AKI due to the lack of standardized tests and the
specificity of urine markers [3].
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Proteinuria is an indicator of the risk of developing kid-
ney injury and the severity of burn disease [9], and it is a
fairly common clinical finding in patients with severe burns
and AKI associated with septic shock [6, 8]. Sepsis, burn
area above 30 % of the body surface, and old age are the
main independent risk factors for proteinuria whose dura-
tion and nature directly correlate with the severity of the
burn and septic process [6]. Glomerular dysfunction is as-
sociated with increased renal excretion of high-molecular-
weight proteins, and tubular dysfunction is associated with
increased secretion of low-molecular-weight proteins (less
than 60 kDa) due to impaired tubular reabsorption and/
or degradation of these proteins (selective proteinuria). In
some patients with burns, transient damage to the glomeruli
may be accompanied by albuminuria immediately after the
burn, with a subsequent increase in the excretion of high-
molecular-weight proteins (non-selective proteinuria) up to
5 days after the burn. However, a direct correlation between
proteinuria and the development of renal dysfunction was
not found [8]. The severity of proteinuria positively correla-
ted with the peak creatinine at continuous RRT. Plasma from
patients with severe burn sepsis is able to induce apoptosis of
podocytes and renal tubular cells, thereby increasing their
permeability to albumin. Urinary albumin was detected in
significant amounts after burn injury, then decreased mar-
kedly during the first year, disappeared after 2—4 years, and
was not detected during the follow-up endpoint [3, 6, 7].

Epithelial cells of renal tubules have a high proliferative
capacity, so damaged tubules can repair themselves, but the
loss of podocytes is usually permanent. Therefore, the disap-
pearance of proteinuria in burn patients does not necessarily
mean that the kidney has fully recovered [7]. Categories of
persistent albuminuria (KDIGO, 2023) are: Al < 30 mg/g;
A2 = 30—300 mg/g; A3 > 300 mg/g [11]. According to the
National Institute for Health and Care Excellence classi-
fication (2019) [43], the urine albumin-to-creatinine ratio
is used and three its categories are defined [6, 7, 11, 18]:
Al <3, A2 =3-30, A3 > 30.

The other values used for AKI assessment are:

1. FENa (fractional excretion of sodium):

NaU x Crp

FENa = NaP x Cru

x 100 %,

where NaU is Na concentration in urine; NaP is Na con-
centration in blood serum (PRO < 1.0 %; AKI > 2.0 %).
2. FEurea (fractional excretion of urea):

UUN x Crp

UUNXCrp | 160 9%,
BUNxcCru ~ 100 %

FEurea =

where UUN is urine urea nitrogen (PRO < 20-30;
AKI > 40-70 %).

3. Plasma urea/creatinine concentration index (normal
> 40; AKI < 20).

4. Reduction of concentration indices (concentration in
urine/concentration in plasma) of:

— creatinine (PRO > 40; AKI < 20);

— urea (PRO > 20; AKI < 20);

— sodium (PRO < 20; AKI > 40) [15—17];

— osmolarity (PRO > 1.8; AKI < 1.1);

— medium mass molecules (PRO > 1.6; AKI < 1.2).

A decrease in the effective circulating blood volume
stimulates the release of antidiuretic hormone, which leads
to increased distal reabsorption of water and urea. There-
fore, a low FEurea (< 35 %) is more sensitive and specific
than FENa for differentiating between prerenal and renal
causes of AKI, especially when diuretics are used. FEurea
and FENa have a low diagnostic sensitivity for differentia-
ting azotemia associated with renal vasoconstriction and in-
tact tubular function from AKI with tubular dysfunction [3].

Routine test strips and microscopic examinations of
urine often help determine the cause of AKI:

— when the glomeruli are affected, protein and eryth-
rocyte cylinders are found in the urine sediment; in case of
tubulopathy, cellular detritus and tubular cylinders;

— acute tubulointerstitial nephritis is characterized by
the presence of polymorphonuclear leukocytes, eosinophils;

— acute tubular obstruction is accompanied by abundant
crystalluria, the presence of hemoglobin or myoglobin casts.

Although granular or epithelial casts in the urine are
quantitatively increased in acute tubular necrosis, they lack
sufficient sensitivity, specificity, and prognostic value for
routine clinical use [3].

After the onset of AKI, the level of biomarkers remains
elevated for a certain period. None of the described indica-
tors is monospecific for AKI; this makes evaluation of the
time of AKI course quite difficult [3, 44]. It has been proven
that the combination of three biomarkers at two different
time points in adults and the combination of two indicators
at two time intervals in children can increase the specificity
of AKI detection up to 0.78 [3].

NGAL, TIMP-2, IGFBP7, KIM-1, HJV, OPN, a de-
crease in initial GFR and hypoalbuminemia are recognized
as risk factors [1, 3, 6].

Early diagnosis of kidney failure is very important [8];
recently, cyst-C and NGAL levels in blood plasma and urine
have been proposed as early biomarkers of AKI, as their le-
vels may increase 24—48 h before Crp elevation [27, 45, 46].

Biomarkers such as IL-18, NGAL, L-FABP, KIM-1 are
used to evaluate glomerular and tubular functions, persistent
proteinuria, and urinary tubule enzymes, in addition to de-
termination of UO, BUN, and Crp [1, 3, 8].

The combination of Crp, NGAL and KIM-1 predicts
the need for RRT and the risk of mortality within 7 days of
the onset of acute renal failure.

NGAL and cyst-C emphasize the risk of developing se-
vere forms of AKI.

Crp and NGAL make it possible to predict mortality, length
of hospital stay, and the need for intensive care with RRT [1].

Urinary NGAL and L-FABP provide a 6-month prog-
nosis for the kidney recipient [3].

The osmolality of urine and serum, as well as the concen-
tration of electrolytes, are useful for the differential diagnosis
of PRO and AKI [8]. An important sign of late AKI was the
lowest 24-hour glucose level not exceeding 4.2 mmol/L; in
this group, 68.8 % of patients experienced late AKI [21]. Con-
ventional biomarkers, including white blood cell count, lactate
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level, total bilirubin, and prothrombin time, have been serially
evaluated to predict AKI progression and mortality (p = 0.01)
[4, 36]. The degree of hyperkalemia severity depends on the
area and depth of damage to tissue arrays [39, 40].

The reasons for the long road to the validation of candi-
dates for new AKI biomarkers are as follows [3]:

— candidates for new biomarkers have been identified
and studied in animal models of AKI, but they are not ho-
mologous to human AKI conditions;

— large multicenter prospective studies take a lot of
time, require long-term expensive standardization, clinical
and methodological resources.

The use of biomarkers without proper stratification of
clinical risk can lead to their vain use. Despite their utility,
there are not many healthcare facilities where biomarkers
can be easily and quickly measured on site, and cost-effec-
tiveness must be considered. For these reasons, most bio-
markers have not yet been included in the panel of classical
laboratory parameters used in clinical settings [3, 44].
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Kpaseup O.B., €xanros B.B., [opbyHLoB B.B., Kpiuragpop A.A.

AHIMPOBCHKNY ASOXKQBHUM MEAVYHWI YHIBEPCUTET, M. AHIMPO, YkpaiHa

MOLKOAYKEHHS HUPOK NpU OniKoBi XBOPOO6i.
YacTtunHa 2. BioximiyHi Mapkepu (OrAsia Aitepartypm)

Pestome. HemonasHo BusiBieHi crienindiyHi MapKepy BiTKpuBa-
I0Th HOBi MOXJIMBOCTI /IS 1IaTHOCTUKHM TOCTPOTO TIOLIKOIKEHHS
nupok (I'TTH) npu onikosiit XxBopobi 3 MeTOI0 onTUMi3allii JTiKy-
BaHHS TaKUX XBOpUX. PaHHA AiarHOCTHWKA i3 3aJTydeHHSAM OioMap-
KepiB 3armo0birae panToBiii CMepTi OMiKOBUX MALIi€HTIB i JO3BOJISIE
MPOrHO3yBaTH Iepedir mMaToJIoriYHOro cTaHy. IcHye Kibka xapak-
TEPUCTHUK, SIKUM TTOBUHEH BIiNITOBIiIaTH «imeaJbHUI» GioMapkep
I'TIH: Oyt HeiHBa3UBHUM, JIOKAJILHO CIIEIN(IYHUM, BUCOKOUYT-
JIMBUM, OYTH CTaOiIbHOIO MOJIEKYJIOIO TIPU Pi3HUX TeMIlepaTypax i
pH, Matu 31aTHICTh IIBUAKO MiABUIIYBATUCS Y BilMOBiAb Ha ypa-
JKEHHST HUPOK (KiJTbKICHO M0T0 BimoOpaXkaTi), 3aJIMIIaTHCS Ha BU-
COKMX PiBHSIX TTPOTSITOM YChOTO €TTi30/Ty Ta 3HUKYBATHUCSI B ITEPio
BinHOBJIeHHS. IcHye pisHMIS MiX OioMapKepaMmu, III0 MOXYTb
BIJIBHO (biIBTpYyBaTUCSI B KJIyOOUKaxX, TOMY Oyab-sIKe 301JIbIICH-
HS X KOHIICHTpAIIii B IJ1a3Mi (BHACIZOK TTOIIKOIKEHHS THIITNX
HUPKOBMX TKAHWH) MOXE MPU3BECTH JO BUCOKOI KOHIIEHTpAIlii

iHIMKATOpiB Y cedi (BTpavyaeTbcsl CelubidyHiCTh), i BUCOKOMO-
JIEKYJISIPHUMM MapKepamu, siKi He (iIBTPYIOThCS BUTBHO i TOMY €
6ibII criennDiYHIMU TPY BUMipIOBaHHI B cedi. DYHKIIiI0 HUPOK
y Mali€HTIB 3 OMiKaMu, SIK TTPaBUJIO, BU3HAYAIOTh 3a TTOKA3HUKA-
MM KPOBi Ta ceYi, OCKiJIbKH 0i0ICist MOXKE CIIPUYMHUTU ITPOTeHHE
TMOIIKO/DKEHHS Ta 3a3BUYAil y 11iil KOTOPTi HE BUKOPUCTOBYEThCSI.
[Micns BunukHenHs ['TIH piBeHb GiomapKepiB 3aJIMIIAETHCS TTijI-
BUILEHUM TIPOTSATOM TIeBHOTO yacy. JKojeH 3 ONuCcaHuX iHIuKa-
TopiB He € MoHOcnenudiunuM 1 ['TTH. Lle poOuTs o1iHKy yacy
nepebiry I'lTH mocuth ckianHoro. JloBeneHo, 1o KomoOiHallil
TPbOX OiOMapKepPiB Y IBOX Pi3HUX YaCOBUX TOUKAX Y JOPOCIUX Ta
IMOETHAHHS ABOX iHAWKATOPIB Y IBOX YACOBUX IMPOMIiXKKaX y JiTeit
3[aTHi 30LIBIIUTU AOCTOBipHicTh Bu3HaueHHs ['TIH no 0,78.
Ki10490Bi cj10Ba: ornan; onikosa x8opo6a; rocTpe MOIIKOIKEH-
HSI HUPOK; XpPOHiYHA XBOp0Oa HUPOK; NAaTOreHe3; 0ioaoriuHi Map-
Kepu
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BnbpaHi Te3un A0 KoHdepeHuii
«BcecCBiTHIN A€Hb HUPKW»
11 6epe3Ha 2024 pokKy

AeHoBa N\LA.
HaLioHAAbHWY YHIBEPCUTET OXOPOHU 3A0POBS1
imeHi M.A. Wynvka, m. Knis, YkpaiHa

OLUiHKQ iIHAEKCY Pe3UCTEHTHOCTI
TA eKCKpeLii YPOMOAYAiHY B NALLEHTIB
3 AOCAIAAiI3HOIO XXH 3 ypaXyBOHHSAM
iHAEKCY KOMOPOBIAHOCTI

Mertorw poGoTH OYJIO AOCTIIAUTH EKCKPELiI0 YpOMO-
nyniny cedi (WUMOD), peakTUBHOCTbh BeTeTaTUBHOI HEpP-
BOBOI CHUCTEMHU I TOpPYIIEHHsSI HUPKOBOIO KPOBOOOIry B
MAalli€EHTIB 3 JOMiali3HOI0 XPOHIYHOI XBOPOOOK HUPOK
(XXH), BmmB aHTMOKCHMIAHTHOI Tepalli Ha IIi ITOKa3-
nuku. Matepiamu Ta Meromu. Y nocmimkenHi ROLUNT
(UROmoduLin UbiquinoNe GlutaThione) B3sin ydacTb
naiienty 3 XXH 1-5-ict. (n = 91), cepenHiii Bik sikux cra-
HoBuB 47,00 £ 12,12 poky. Tpunuars (32,97 %) 4onosikis i
61 (67,03 %) xiHka Oy po3MoIieHi Ha IBi TPYIIH, SIKi OYJI1
penpe3eHTaTUBHUMHU 32 BIKOBUM 1 T€HAEPHUM CKJIAJIOM:
1-ma rpymna (n = 46) — mauientu 3 XXH 1-5-1 cT., siKi Manu
iHIekc KoMopoigHocti YapicoHa < 2; 2-ra rpyrma (n = 45) —
natienTy 3 XXH 1-5-i ct., siki Manu iHaekc KoMopOimHoCTi
Yapacona > 3. [lepmra i npyra rpyny IMOmUISUIMCH Ha TIiI-
rpyr A i B. [ligrpynu A BKJTI04aIv MALi€HTIB 3 MOPYIIEH-
HSIM BeT€TaTUBHOTO CTaTyCy, minrpynu b — 6e3 mopyieHHs
BereTaTuBHOTO craTycy. Ilepia A i apyra b migrpynu mpu-
iimasu rayTartioH 1o 100 Mr 2 pa3u Ha o0y ITig yac igu mpo-
TroM 3 MiciliB, nepira b i apyra A miarpynu npuiimManu
ybixiHOH mo 100 mr 1 pa3 Ha m0OOy mim yac iny mpoTsrom 3
MicsiiB. Pe3yabTaTu. Pesyiasrati mapHOro t-Tecty Ioka-
3aJ11, 110 iCHY€E 3HAaUHA BEJIMKa Pi3HUIIS MiX MOKa3HUKaAMU
Ha TMOYaTKy i B KiHIIi TOCHiIKeHHsI. Pe3ynbsraT Kopessiiil
[TipcoHa mokasajiu, 110 B MArpyImi A Mepiioi rpyrnu iCHye
3HAYHUWI CepeaHil TO3UTUBHUI 3B’SI30K MiX IMTOKa3HUKAMU
uUmod i po3paxyHKOBOIO IIBUAKICTIO KIIyOOUKOBOI (DiJlb-
Tpawii (r(21) =0,418; p=0,047); y miarpymi b rrepiroi rpymnm
iCHY€ 3HAYHMI BEJIMKWI MO3UTUBHUI 3B’SI30K MiXK ITOKa3-

Hukamu uUmod i remorno6iny (r(21) = 0,513; p = 0,012);
3HAYYIINI Ty>Ke MaJIuii HeTaTUBHUIA 3B’SI30K MixX TTOKa3HU -
kamu uUmod i criBBiIHOIIIEHHSIM aJIbOYMiHYy/KpeaTuHiHY
(r(21) = 0,441; p = 0,035); y miarpyri A Apyroi rpymu icHye
3HAYYILINI Ty>Ke MaJInii HeTAaTUBHUI 3B’ SI30K MixX TTOKa3HU-
kamu uUmod ta innexkcom Kepmo (r(20) = 0,427; p = 0,048);
y miarpyti b apyroi rpynu icHye 3HaUyILIMi Ay>Ke MaIuii He-
raTUBHUI 3B’5130K MixX nokazHukamMu uUmod i nTaHumu aH-
ket FO.M. Yepnosna (r(21) = 0,421; p = 0,045). BUCHOBKH.
AHTHOKCUIAHTHA Teparisl IIyTaTiOHOM i yOiXiHOHOM CYTT€E-
BO BIUIMBA€E Ha MOKa3HUKU 0OCTeXXeHHs nauieHTiB i3 XXH.
BpaxoByioun 0e3rteky i e(eKTUBHICTh aHTHMOKCHIAHTHOI
Tepartii, MA TIPOTTIOHYEMO BKJTIOUMTU aHTUOKCUIIAHTHY Te-
parito B TIPOTOKOJIM JiKyBaHHs maiieHTiB i3 XXH. st
BCTAHOBJICHHSI CTAaHIAPTHOTO TMPOTOKOJY PEKOMEHIOBAHO
TIOJAJTBIII JOCITIKESHHS.
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«PO3AUHKW» NPU3HOYEHHS NeTAbOBUX
Aiypetukis npu XXH

V nonosini «Pog3nHku» mpu3HaUYeHHS NETILOBUX Mi-
ypeTukiB npu XXH» po3risiHyTi MexaHi3Mu Iii BCiX KJ1aciB
JiypeTUKiB 3 ypaxyBaHHSIM iXHbOI'O BIUIMBY Ha Pi3Hi cer-
MeHTU neTai TeHse, a TakoxX AesKi MoOiuHi il 3 akleH-
TOM Ha MOXJIMBUI HEraTUBHUI BIUIMB HAa €JIEKTPOJITU B
CUPOBATIIi KPOBi ¥ KUCIOTHO-TyXKHUI OanaHc. IleTabo-
Bi JiypeTUKM € HaAWOUIbII MOTYXXHUMM TpernapaTamud B
i rpymi. Tak, OpuiitHITO BBaXkaTu, IO Tia3WAW MOXYTh
CIIPUYUHWTHY Juiire 25 % BUAIEHHS cedi, O4iKyBaHOTO BiJ
MeTabOBOTO jiyperuka. Kaniiizoepiratoui niypeTukud mnpu
MOHOTepallii MaloTh yChoTO 3 % HiypeTUIHOTO ePEeKTY Bil
nemtboBux (Anisman S.D., Erickson S.B., Morden N.E.
How to prescribe loop diuretics in oedema. BMJ. 2019 Feb
21. 364.1359).

HiypeTuyHa Teparis Hpy 3aXBOPIOBAHHSIX HUPOK B
OCHOBHOMY BUKOPMUCTOBYEThCSI ISl TIOJIETIIEHHS KOHT-
poJIt0 00’eMY MO3aKJIITUHHOI PilWHU, 3MEHILIEHHS CXUJIb-
HOCTI 10 pO3BUTKY TilepKaJieMil Ta 3HMKEHHSI apTepiaib-
HOTO TUCKY. [1eT/IbOBI AiypeTUKM 3a3BUYAll € liypeTUKAMU
BUOOPY B MaIliEHTIB 3 HUPKOBOIO HeJIOCTaTHICTIO. Topace-
MilI CHOTOJIHI BBAXKA€EThCSI OLTBIN OE3IEUYHUM HiypEeTUKOM
JUISl TPUBAJIOi Tepariii HaOpsIKOBOro cuHApoMy. BiH mae
BHUCOKY OiomocTymHicTh 90 % i BiTHOCHO TpuWBauii mepi-
Ol HAMiBBUBEICHHS 3 IJIa3MU KPOBi — 3—5 ToouH, SKUit
3aJIMIIAETHCS HE3MIHHUM IPU XPOHIYHIT HUPKOBIiil HemO-
cratHOCTi. HaBiTh y maimieHTiB 3 pO3BUHEHOI0 HMPKOBOIO
HEIOCTaTHICTIO BHYTPIIlITHbOBEHHE i1 IIepopajibHe BBEICH-
HSI BUCOKMX 103 TOpaceMily BUSBISETbCS €(hEeKTUBHUM
110J10 30UIbIIEHHST €KCKpeLil piiuHU Ta HATPilO 3aJIe>KHO
Bill JO3H.

CriBBiIHOIIIEHHST AlypeTUYHOI aKTUBHOCTI TOpaceMi-
ny i ypoceMiay CTaHOBUTH 1 : 2—2,5 Tic/is mepopajibHOro
npuiiomy i 1 : 1 micist BHYTpilIHLOBEHHOTO BBEJACHHS. Y
Malie€HTIB 3 TEPMiHAJIBHOIO CTai€0 HUPKOBOI HEAOCTAT-
HOCTi, $IKi MalOTh TI€BHY 3aJMIIKOBY (DYHKIIil0O HUPOK,
JIIKyBaHHS TOpaceMiIoM MoOXe OyTM KOPHCHOIO IOITO-
MIXKHOIO Tepalli€lo Il 3MEeHILEeHHST iHTepaialiTUIHOl 3a-
TPUMKM pinuHu. JIBa KOHTPOJIHOBAHUX 0araToLIEHTPOBUX

KJTiHIYHUX OOCTiMKeHHSI, y SKUX IOPiBHIOBAJIM BHCOKi
nepopajibHi 103U (pypoceMiny i1 TopaceMiny B IMalli€HTIB
3 TepPMiHAJIbHOIO CTadi€l0 HUPKOBOI HEIOCTATHOCTI, SIKi
noTpedyBaid MiATPUMYKUYOI0 TeMoJiamidy, MHpOAEeMOH-
CTPYBaJIM 3Ha4yHe 30iIbIIeHHS 00’€My ceui i BUAIIEHHS
€JICKTPOJIITIiB y MallieHTiB, siki orpumyBanu 100 a6o 200 mr
TOpaceMiy nepopajibHO OWH pa3 Ha JIeHb.

V nmormoBini Oyau 03By4eHi pe3yIbTaTh BiTHOCHO HOBO-
ro JOCTIIKEHHS, Yy SIKOMY TOpaceMif TpOJAeMOHCTPYBaB
e(PeKTUBHICTb i Oe3MeKy B IMAILliEHTIB i3 XpOHIYHOIO XBOPO-
0010 HUPOK 3b cTajii Ta HEKOHTPOJILOBAHOIO TillePTEH3IEI0.
JlaHi 1IbOTO €BPOIEICHKOr0o MOCTIIXKEHHS 111e pa3 MiATBep-
JKYIOTh MIOTOYHI peKOMEHAAllii 11010 AOLIBHOCTI 3aMiHU
Tia3UIHMX i TIa3UAOMONIOHUX IiyPETUKIB METIHOBUMM B Ia-
LIIEHTIB 3 apTePiaJIbHOIO TNEePTEH3I€0 MPU LIBUIKOCTI KITy-
60uKkoBoi (isibTpariii < 45 mi/xB. KpiM Toro, 3a3HayeHo, 1110
TopaceMin y 103i 10 10 Mr Ha 100y Ha BiaMiHY Bia Tia3uiiB
MPaKTUYHO He 301IbIITYE KOHIIEHTPALIiI0 CEY0BOI KMCJIOTU B
KPOBI, 1110 BaXJIMBO 17151 MALIIEHTIB 3 TiMepypUKEMIETO.

V nmomnosigi po3rsSHYTO MPUYMHU PE3UCTEHTHOCTI 0
NiypeTHKiB, a came:

— HeIpaBWIbHUI IiarHO3 (HAIpUKJIal, BEHO3HUI ab0
JiMpaTUYHUN HAOPSIK);

— HeIOTPUMaHHS PEeKOMEHIOBAHOTO OOMEXEHHS Ha-
Tpito i/abo piguHu;

— Mpemnapar He OTPaIuIsi€ B HUPKU;

— 3aHaJITO HU3bKA 1032 00 HEJOCTATHS YacToTa Mpu-
omy;

— roraHa abcopO1is;

— 3HMXEHA KaHaJIblIeBa CEKpellisl iypeTuKiB;

— TyOyJIsIpHE TIOTJIMHAHHS iypETUKIB, TTIOPYIIEHE ype-
MiYHUMU TOKCUHAMU;

— 3HUXEHHSI HUPKOBOTO KPOBOTOKY;

— 3MEHILEeHHS (PYHKIIIOHAJIbHOI MAaCU HUPOK;

— HEJIOCTaTHS peaklliss HUPOK Ha Iperapar;

— HHU3bKa MBUAKICTb KIIyOOUKOBOI (hibTpallii;

— 3MEHIIEeHHS €(eKTUBHOIO BHYTPIilIHLOCYAMHHOTO
00’eMy, He3BaXXalouu Ha MiABUILIEHUI 3arajibHUil 00’eM
MO3aKJIITUHHOI PiIUHMU;

— aKTUBalligd peHiH-aHTIOTEH3MHOBOI CUCTEMU;

— ajgamnTaiis HedpoHa;

— 3aCTOCYBaHHSI HECTEPOINHUX TMPOTU3ATaJbHUX 3a-
CO0iB.

InmuBinmyanizaiist mpu3HaYeHHST METILOBUX MiypeTH-
KiB 3HAYHO ITOKpAIIY€E SKiCTh XXWTTS MALIEHTIB i mepeoir
XXH. &
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14.03.2024. 3p0poB’ HAPOK ANSA BCiX

Jlokauis: HedpponoriyHa kniHika (Kuis, B. Bacunbkiscbka, 296)

8.45. LlepeMoHisl BiKpUTTSA

9.00-10.30. Haw BHecok y BcecBiTHiN AeHb HUPKK

9.00-9.30. Hankpawia meguyHa npakTuKa Ta 3eneHa Hedppornoria: 3a i npotn. Omutpo IBaHoB, A.M.H.,
npod., HauioHansHui megn4Huin yHisepeuteT imeHi O.O. Boromonbug, Kuis, YkpaiHa

9.30-10.00. 3acTocyBaHHS LUTY4YHOro iHTENeKTy B Hedpponorii. loHyT Hictop, A.M.H., acc. npod., Npurope T.
Mona, YHiBepcuteT MeguuuHm Ta dapmalii, fccn, PymyHisa, kepiBHUK BiggineHHs gianidy, nikapHs Parhon, fAccu,
PymyHis

10.00-10.30. HechponoriyHa gonomora y BOeHHUI Yac B YkpaiHi. lpuHa Odypap, g.M.H., npod., HauioHanb-
HUIA MeanyHui yHiBepeuTeT iMeHi O.0. Boromonbus, Kuis, YkpaiHa

10.30-12.00. dopmMmyBaHHS MPaAKTUYHUX HABUYOK

10.30-11.00. JlikyBaHHsa doccpaT-giabeTy: wo HoBoro? Jliogmmna BakyneHko, O.M.H., npod., 3aBigyBadka
kadegpu nNponefeBTUKM OUTAYMX XBOPOO Ta nepiatpii 2 JHINPOBCLKOro Aep>XXaBHOro MeAUYHOro YHIBEPCUTETY,
OHinpo, YkpaiHa

11.00-11.30. CTparerii 3MeHLLIEHHA 3aCTOCYyBaHHS CTEPOIAiB NpU yCKNagHeHoOMY nepeoéiry guTa4yoro He-
thpoTryHoro cuHapowmy. Jlyty Be6ep, A.M.H., npod., HimeLbke ToBapucTBO AUTAHOI Hedponorii, BepniH, Himey-
4YnHa

11.30-12.00. Tepanisi pUTyKCMMabom y AiTen 3i CTepoifope3nUCTEHTHUM HePPOTUYHMM CUHAPOMOM:
aHani3 ocTaHHiX MXHapOAHUX 6araToLeHTPOBUX [OCHIAXKEeHb ANA NPaKTUKU. MnTpo IBaHOB, A.M.H., npod.,
HauioHanbHuii MegunyHnii yHiBepeuTeT iMeHi O.0. Boromonbus, Kuis, YkpaiHa

12.00-12.30. CtaHpapTM3aLis HagaHHA Mefu4HOI AOMOMOru AiTAM: NOKaNlbHUMA KNiHIYHMA NPOTOKOJI
MegMYHOoI JoNoMOru AiTAM 3 rnomepynoHecputTamm Ha piBHi rocnitanbHoro okpyry. Bonogumup bBespyk’,
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O.M.H., npod., Tetana IN. AHgpinuyk?, Omutpo IBaHOBS, 4.M.H., npod., CeitnaHa ®omiHa*, 4.M.H., CT.H.C., Irop LLkpo-
6aHeUb®, 0.M.H., npod., Onbra MNepBo3BaHcbka?, TetaHa P. AHOpinyyk?

"BYKOBUHCBHKMIA AepXXaBHUN MeanyHui yHiBepceuteT, YepHisui, 2KHI «Micbka guTaya KniHiyHa nikapHs», Yep-
HiBUi, *HauioHanbHWIA MeamnyHuii yHiBepeuTteT iMeHi O.0. boromonbus, Kuis, 1Y «HauioHanbHWIA HAYKOBUI LEHTP
xipyprii Ta TpaHcnnanTonorii imeHi O.0. LWanivosa HAMH Ykpainun», Kvis, *HauioHansHa akagemis MeguyHmnx Hayk
Ykpainun, Knis, YkpaiHa

12.30-13.30. Many3eBuri cUMMNO3iym

KniHiyHi nepeBarn aBTomaTtu3oBaHOro reputoHeanbHoro gianisy. AHHa NeTpoBa, K.M.H., 3aBigyBayka He-
dponorivHoro sigaineHHa ML «[iasita IHCTUTYT», aCUCTEHT Kadbeapy NponefeBTUKN BHYTPILLHLOI MeauumHu Ne 2
HauioHansHoro megmyHoro yHisepcutety imeHi O.O. Boromonbus, no3awTtaTtHuii ekcnept HC3Y, Kuis, YkpaiHa

13.30-15.00. Ak 06mMeXXeHHS BOEHHOr0 CTaHy AornomMaraloTb BpoBag)XyBaTu 3efieHy Hedposorito

13.30-14.00. MaTonoris HAPOK NPU aBTOIMYHHI PeBMaTONOri4YHil NaTonorii: MicLe iMyHOCYynpecaHTHOI
Tepanii. [pyHa MNonosay, 4.M.H., Npod., KePIBHWK LEHTPY peBMaTosnorii, 0CTeonopo3y Ta iMyHOBionoriyHoi Tepanii
KniniyHoT nikapHi «®eodpanis» OYC, Kuie, YkpaiHa

14.00-14.30. BegeHHs piter nicna TpaHcnnaHTauii HMpKu. tOnis Kncnosa, K.M.H., OMuTpo LLeByyK, K.M.H.,
Iinia Mpuukis, yponoriyHe BigaineHHs Bl «JlikapHa Cesatoro Mukonas» KHI1 «[Neplie TepuTopiansHe MegunyHe
o6’egHaHHa M. JlbBoBa», BigdineHHs aMbynaTopHOro gianiay yponoriyHoro BiggineHHs Bl «JlikapHa Cesatoro Mu-
konas» KHI1 «[NepLue TepuTtopiansHe MegmnyHe o6’egHaHHA M. JlbBoBa», JIbBiB, YKpaiHa

14.30-15.00. Cy4acHui nigxig Ao TpaHcniaHTauii HUpky B YKpaiHi. Py6eHn 3orpab’sH, A.M.H., npod., Ha-
LiioHanbHWI HayKOBUI LEHTP Xipyprii Ta TpaHcnnaHTonorii imeHi O.0. Wanimoea, Kuie, YkpaiHa

15.00-16.00. MpomucnoBuit CMMNO3iym

16.00-16.45. AkToBa nekuisi. OneHa Jlesyenko, MD (gonosigay IPNA), prof. Kindernefrologie, AmcTtepaam,
HioepnaHngu

16.45—-17.15. Unpposun nigxip y 6ioncii Hupku. Mapis IsaHosa, MD, PhD, Instituto Europeo di Oncologia-
IEO, MinaH, ITanis

17.15-18.00. MaicTtep-knac «bioncia HUpku: odpnariH y KniHiyi»

18.00—-19.00. Migcymku gHsA. Tectn CME. O6roBopeHHs, nigCcyMKOBi KOMeHTapi

15.03.2024. 300pOB’s HAPOK AN BCiX: POA3UHKMU ANA NiICNAAUMNIIOMHOI OCBITU

9.00-9.30. disionoriyHa apanTauis HUPOK A0 BariTHOCTI. €nisaBeTa Jlaroany, HauioHanbHWUIA MEANYHWUIA YHi-
BepcuteT iM. O.0. Boromonbus, kadegpa Hedponorii Ta yponorii, Knis, YkpaiHa

9.30-10.00. Tpom6odpinia y nauieHtis 3 XXH. Onena KapneHko, K.M.H., Irop MNanieHko, a.M.H., Makcum Mana-
caes, lOnia MukonaeHko, Hagis CasiHa, kadhenpa Hedponorii i yponorii HauioHanbHOro MeamMyHoro yHisepcuteTy
imeHi O.0. Boromonsbus, Kuie, YkpaiHa, Kuiecbkuin Micbkuin LeHTp Hedpponorii Ta gianidy, Kuie, YkpaiHa

10.00-10.30. Ingueipyanizauisa gianisy. Oner HexypuH, npeangeHT Acouiauii nauieHTiB remogianiay

10.30—-11.00. Cy4acHi nornsau Ha AiarHOCTUKY KiCTO3HMX XBOPO6 HUPOK. IpvHa Kpactok, K.M.H., Hauio-
HanbHUA MegunyHui yHiBepeuTeT iM. O.0. Boromonsus, kadenpa Hedponorii Ta yponorii, Kuis, YkpaiHa

11.00-13.00. ®apmakonoriyHuin cMmnosiym
HedpponpoTtekTopHuii noteHuian IH3KTI-2 y xBopux Ha XXH. lpuHa Oynap
PoasuHku npu3HayveHHsa aiypeTtukis npu XXH. OmuTpo IBaHoB

Yonosiye 3popos’s. tOpin MN'ypxernko M
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COURSE PROGRAM

“WKD in Ukraine: Advancing equitable access to pediatric nephrology care
and optimal medication practice”
(How war-limited options help to implement Green Nephrology)
CME hybrid (live and synchronous online access) CME Course and social event
Ukraine, Kyiv, March 14-15, 2024
Managed by UAN, UAPN

14.03.2024. Kidney health for all

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

8.45. Opening ceremony

9.00-11.30. Our contribution to World Kidney Day

9.00-9.30. Optimal medical practice and Green Pediatric Nephrology: pros and cons. Dmytro Ivanov, MD,
Prof., Bogomolets National Medical University, Kyiv, Ukraine

9.30-10.00. Artificial Intelligence in Nephrology. lonut Nistor, MD, Ass. Prof., Grigore T. Popa, University of
Medicine and Pharmacy, lasi, Romania, Head of Dialysis Unit, Parhon Hospital, lasi, Romania

10.00-10.30. Nephrological care in wartime in Ukraine. Iryna Dudar, MD, Prof., Bogomolets National Medical
University, Kyiv, Ukraine

10.30-12.00. The formation of practical skills

10.30-11.00. Phosphate diabetes treatment: what’s new? Liudmyla Vakulenko, MD, Prof., Head of the De-
partment of Propaedeutics of Children’s Diseases and Pediatrics 2, Dnipro State Medical University, Dnipro, Ukraine

11.00-11.30. Strategies to reduce steroid exposure in complicated courses of childhood nephrotic syn-
drome. Lutz Weber, MD, Prof., German Society for Pediatric Nephrology, Berlin, Germany

11.30-12.00. Rituximab therapy in childhood steroid-resistant nephrotic syndrome: the recent interna-
tional, multi-centre study analysis for practice. Dmytro Ivanov, MD, Prof., Bogomolets National Medical Univer-
sity, Kyiv, Ukraine

12.00-12.30. Standardization of provision of medical care for children: local clinical protocol of medical
care for children with glomerulonephritis at the level of the hospital district. Volodumir Bezruk', MD, Prof.,
Tetyana P. Andriychuk?, MD, Dmytro Ivanové, MD, Prof., Svitlana P. Fomina*, MD, Prof., Igor Shkrobanets®, MD,
Prof., Olga Pervozvanska?, MD, Tetyana R. Andriychuk?, MD

'Bukovinian State Medical University, Chernivtsi, 2Municipal Non-Profit Enterprise “City children’s clinical hospi-
tal”, Chernivtsi, SBogomolets National Medical University, Kyiv, Ukraine, Kyiv, *SI “Shalimov’s National Institute of
Surgery and Transplantation to NAMS of Ukraine”, Kyiv, SNational Academy of Medical Sciences of Ukraine, Kiev,
Ukraine
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12.30-13.30. Industry Simposium

Clinical advantages of automated peritoneal dialysis. Anna Petrova, PhD, Head of the nephrology depart-
ment of Diavita Institute Medical Center, Ass. Prof., internal medicine propaedeutics department No. 2, Bogomolets
National Medical University, expert of the NSHU

13.30-15.00. How war-limited options help to implement Green Nephrology

13.30-14.00. Kidney pathology in autoimmune rheumatological pathology: the place of immunosuppres-
sant therapy. Iryna Golovach, MD, Prof., Head of the Center for Rheumatology, Osteoporosis and Immunobiologi-
cal Therapy of Feofania Clinical Hospital, Kyiv, Ukraine

14.00-14.30. Management of children after kidney transplantation. luliia Kyslova, MD, PhD, Dmytro Shev-
chuk, MD, PhD, Lilia Hrytskiv, MD, Urological department of the VP “St. Nicholas Hospital” KNP “1st territorial
medical unit of the city of Lvov”, outpatient dialysis unit of the urological department of the Saint Nicholas Hospital,
Municipal non-profit enterprise “Lviv Territorial Medical Union”, Lviv, Ukraine

14.30-15.00. Modern kidney transplant approach in Ukraine. Ruben A. Zograbjan, MD, Prof., National scien-
tific center surgery and transplantology named after O.O. Shalimov, Kyiv, Ukraine

15.00-16.00. Industrial Symposium

16.00-16.45. State of art lecture. Elena Levtchenko, MD (IPNA speaker), Prof. Kindernefrologie, Amsterdam

16.45-17.15. Digital approach in kidney biopsy. Mariia D. lvanova, MD, PhD, Instituto Europeo di Oncologia-
IEO, Milan, ltaly

17.15-18.00. Master-class “Kidney biopsy: offline in the clinic”

18.00-19.00. Take home message. CME Tests. Discussion, final comments

15.03.2024. Kidney health for all: highlights for postgraduate education

9.00-9.30. Physiological changes of the kidneys to pregnancy. Yelizaveta Lagodych, MD, Bogomolets Na-
tional medical university, department nephrology and urology, Kyiv, Ukraine

9.30-10.00. Thrombophilia in patients with CKD. Olena Karpenko, MD, PhD, Igor Paliienko, MD, Maxim Mala-
sayev, Yuliia Mykolaienko, Nadiya Savina, Department of Nephrology and Urology, Bogomolets National Medical
University, Kyiv, Ukraine, Kyiv City Center of Nephrology and Dialysis, Kyiv Ukraine

10.00-10.30. Individualization of HD. Oleg Nezhurin, President of the Association of Hemodialysis Patients

10.30-11.00. Modern views on the diagnosis of cystic kidney diseases. Irina Krasyuk, MD, PhD, Bogomo-
lets National medical university, department nephrology and urology, Kyiv, Ukraine

11.00-13.00. Pharmacological Symposium
Nephroprotective potential of INZKTG-2 in patients with CKD. Iryna Dudar
Tricks in prescribing diuretics for CKD. Dmytro Ivanov

Men’s health. Yurii Gurzhenko M
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