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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.", AHapindyk T.I1.2, IsaHoB A.A.°, @omiHa C.[1.4, LLikpobaHewupb .A.°

"BYKOBUMHCBKINM ASPXKQABHUA MEAVNYHM YHIBEPCUTET, M. YepHiBLji, YkpaiHa

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

SHavuioHaAbHMI MeamnydHU yHiBepcuTeT imeHi O.O. boromonsLsi, M. Kui, YkpaiHa

4AY «HauioHaAbHW HQYKOBMV LIEHTP Xipyprii TQ ToaHCAQHToo T imeHi O.O. LLlanimosa» HAMH Ykpaiu, m. Kuis,
YkpaiHa

SHALIOHAABHQ QKQAEMISI MEANYHMX HAYK YkpQiHW, M. Kuis, YkpaiHa

CraHAQPTU3ALIS HOAOHHSA MEeANYHOT AOMOMOIU AITIM:
AOKOABHUM KAIHIYHUM NPOTOKOA M@ AUYHOT AONOMOTU
AiTSM 3 TAOMepyAOHePpPUTAMU
HQ PiBHI FOCNITAOABHOIO OKpPYry

Pestome. momepyroHepput (MH) — oaHE 3 HAMGIABLL YOCTVX 3QXBOPIOBAHL HUPOK Y AITEV, LLIO NPU3BOAMT
AO PO3BUTKY XPOHIYHOI XBOP OB HUPOK, XPOHIHYHOT HUPKOBOI HEAOCTATHOCTI TA PAHHBLOI IHBAAIAM3QLLT. 3riAHO
3i cratcTnyHUMnM AQHMM (2022 p.) B YKpQiHi 3 noLumpeHicTio TH € ApyrM fiCAs iHgeKLii CeHoBUBIAHX
LLASIXIB Cepes HABYTIX 3aXBOPIOBAHbL HUPOK Y AUTSIHOMY BiLli. CUCTEMQ CTAHAQPTU3ALT MEAMHYHOI AOMOMO
OPIEHTOBAHAQ HA PO3POOKY TA BIPOBAAXKEHHS MEAMKO-TEXHOAOTYHNX AOKYMEHTIB, SIKI AOMOMQratOTh AIKQPHO
epeKTVBHO AiSITV B KOHKDETHUX KAIHIYHUX CUTYQLISIX, YHUKQIOYY HeepeKTUBHINX Aivi TA BTDYYQHb. Y CTATTI BU-
CBITAEHO MIAXOAM LLIOAO MOAIMNLIEHHST SIKOCTI HOQAQHHST MEAMYHOI AOMOMOTN ANTSIHOMY HAQCEAEHHIO HQ perio-
HQABHOMY PIBHI — AOKQABHW KAIHIYH MOOTOKOA MEAMYHOT AOMOMOI AITSIM 3 IAOMEPYAOHEDPUTAMM (Y3ro-
AXKEHHS KAIHIYHOrO MQPLLPYTY NALIEHTA TQ CTAHAQPRTU3QALLST AIQTHOCTUYHUX, AIKYBOABHMX i MOOQIAQKTUYHINX
3QX0AIB Y 3QKAQAQX OXOPOHM 3A0POB S HQ PIBHI FOCIIITAABHOrO OKPYrY).

KAIO4YOBI CAOBQ: MeAMYHQ AOMOMOrQ; MOMEDRYAOHEDPUT, AT

Bctyn noctatHocti (XHH) Ta paHHboi iHBaniau3auii. 3riaHo 3i cta-

[omepynonedput (TH) — ogHe 3 HalOLIbII YacTHX 3a-  TUCTMYHUMU AaHuMu (2022 p.), B YKpaiHi 3a MOLIMPEHICTIO
XBOPIOBaHb HUPOK Y JIiTEi, 1110 MPU3BOIUTL 10 po3BUTKY  ['H € npyrum micist iHdekilii ceHoBUBITHMX HUISIXiB cepes Ha-
XPOHiYHOI XxBOpoOM HUPOK (XXH), XpoHiUHOT HUPKOBOI He-  OyTMX 3aXBOPIOBaHb HUPOK y TUTSYOMY Billi (Tadi1. A, B) [8].

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

vaiwerysan srais, | yramoeners snape s | Mowepno |12 saranelusoc
ncpp 3a MKX-10 DR xngan“v:(KiB ML XﬂgnH‘-IM:KiB ngrn;fl?gl:a;g;a
XBOpO6M cevocTaTeBOi
cuctemu NO0O-N99
YkpaiHa 2928 1747 4 3 0
YepHiBeLbka ob6nacTb 81 42 0 0 0

© «Hupkw» / «Kidneys» (Pocki), 2024

© Bupaseub 3acnascokmit 0.10. / Publisher Zaslavsky 0.Yu., 2024
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Tabnuysi B. KOoHTUHreHTH giten-iHBanigis Bikom fo 16 pokiB, siKi NIPOXUBarOTb B parioHi 06C1yroByBaHHs1
JliKyBasibHO-NpoghinakTM4HOro 3aknapny, 6yaANHKY AUTUHN abo iHTepHaTHOMY 3aknapgi, 2022 p.

HaliMeHyBaHHs Knacis, KinbkicTb piTen 3 iHBanigHicTiO Ha KiHeLb POKY ;li"::;nj}{i q:if:::o AI;:i
OKpemMmux XBopo6. Y Tomy 4ucni 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 o6nactb 86 3 10 48 25 13

V crarTi npeacraBieHo po3pobieHMi Ta BIpoBamIXe-
HUM JTOKaJTbHUI KJIIHIYHUUA TTPOTOKOJ MEIUYHOI JOTIOMO-
TY JiTSIM 3 TJIOMepyJIoHe(pUTaMU Ha PiBHI TOCHITAIbBHOTO
okpyry (YepHiBelbka 00J1aCTh), SIKUii 1a€ MOXJTUBICTb T10-
JUIIIUTY SIKICTh HAJaHHS MEIMYHOI JOTIOMOTH JAUTSIYOMY
HaCeJICHHIO Ha PerioHaJIbHOMY PiBHi; Y3rOJAWUTH KJIiHIYHUMI
MapuIpyT IalliEHTa Ta CTaHAAPTU3YBAaTU AiarHOCTUYHI, JTi-
KyBaJIbHi Ta Mpo(iIaKTUYHI 3aX0O1 Yy 3aKJIaJaX OXOPOHU
370POB’sI HA PiBHi FOCIITAILHOIO OKPYTY.

MNepeAik CKOpOYEeHb,
LLO BUKOPUCTOBYIOTbCS B npOTOKOI\i
MKX-10 — MixHapoaHa cTaTUCTMYHA Kiaacudikallist
XBOPOO Ta CIIOpiAHEHUX TTPOOJIeM OXOPOHU 310poB’s 10-ro
nepersiay
KDIGO — Kidney Disease Improving Global Outcomes
I'’XH — rocrtpa xBopoba HUPOK
LITITH — mBuakornporpecyounii rmoMepyioHeGpuT
I'TH — roctpuii rimomepynoHedpur
T'TIH — roctpe momkomkeHHS HUPOK
XXH — xpoHiuHa XBopoOa HUPOK
IIK® — mBuaKicTh KI1y00UKOBOI (hinbTpaltii
HC — HedpoTruuHmMii CUHIPOM
AT — apTepiasibHa rinepreHsis
MKP — MiHepanoKiCTKOBI po3naau
JITIM1, — nokaabHMU# TPOTOKOJ MEAMYHOI JOTIOMOTH
3I1CM — 3arayibHa IpakTUKa — CiMeifHa MeIUIITHA
ATI®D — aHTiOTeH3WHITePETBOPIOBATLHUI (DepMEHT
BPA-2 — GnokaTopu pelenTopiB 10 aHTIOTCH3WHY -2
I'KC — ri1okKoKopTUKOCTEpOinu
JIOP — oTopuHOMIapUHIOJIOT
EKI' — enexrpokapmaiorpadis
MJI/KT — MIJUIITP Ha KiJlorpaM
MTI/KT — MiJlirpaM Ha Kijorpam

A. NACIMOPTHA YACTUHA
A.1. AiarHos (7):
Tocmpa xeopoba nupok
1. IIIBunKonporpecyoumii rioMepysaonedpur
1.1. IepBunnmii (NO1)
1.2. Bropunnmii, ooymosienuii (N08.0):
a) iHpekuiitnnmu xBopodbamu (N08.0)
0) CUCTEMHUMU XBOPOOAMHU CITOJYYHOI TKAHWUHU, CUC-
TemMHuMu BacKymitamu (N08.5)
B) 3710sIKicCHUMM HOBOyTBOpeHHsIMHU (INOS.1)
I) TinepuYyTAUBICTIO 10 MeauKaMeHTiB (N14)
1) iHmymu npuynHamu (N15)

2. I'octpwii rnomepyaonedpur (N00)

3. l'ocTpwii TyOynoinTepcTuniaabumii Hedpur (N10):

a) HeiH(eKinHu

0) iHdeKIitHUi, y TOMY YUCJIi TOCTPUil mieToHedpUT

4. I'emoJiTHKO-ypeMiYHMii CHHIPOM 3 YTOYHEHHSIM —
THIIOBMIA, ATHIIOBHIA, iHIIMii BapianT (D59.3)

5. T'ocTpe momxkomKeHHS: HUPOK (N17)

Xponiuna xeopoba Hupox

1. Xponiunwuii rnomepyonedput (NO3)

2. I'nomepynonaris (Hedponartis MiHIMAJIBHUX 3MiH,
®CI'C, inmi nomouuronatii, MemOpano3na negponaris,
IgA-nedponaris)

2.1. Hedporuunmii cuaapom (N04)

3. Xpowniunuii raomepynonedpur sropunauii (N0S),
00YMOBJICHMIA:

a) CUCTeMHUMU XBopobamu crioxyaHoi TkaHuHu (N08.5)

0) BoBUakoBUM HedpuToM (TM32.1)

B) CUCTEMHMMMU BacKyJiTaMU: BY3JIMKOBUI MoJiapTe-
piitT (M30.8), toBeHiIbHMIT ToiapTepiiT (M30.2), iHi He-
KpoTusytoui Backyonatii (M31), reMmopariuHuit BacKyJIiT
(xBopoba Illenneitna — Tenoxa) (D69.0)

I) XBOopoOamMu KpOBi Ta iIMyHHUMM IOPYIIEHHSIMU
(N08.2), MHOXMHHOIO MiesioMo10 (C90), iHIMMMI

Hexaacughixosani 3minu

1. IIpoteinypis Oe3cumnTomMHa (i3oiaboBaHa) (R80),
oprocratuyHa (N39.2)

2. Hedpornunmii cunapom (N04)

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

A.1.3. TloTeHniitni KopucTyBadyi: jikapi — IuTsui He-
(dbponoru, nutsadi yposoru, Jikapi-nemiaTpu, Jikapi 3a-
raJIbHOI NMPAKTUKU — CIMEMHOI MEIUTIUHU.

A.1.4. MeTa mpOTOKOJIy: YIOCKOHAJICHHS Ta IIOJIII-
IIEHHS SIKOCTi HaJaHHS MEIWYHOI JOTIOMOTH IUTSTIOMY
HacesieHHI0 YepHiBelbKoi 001acTi; BHECEHHS 3MiH Ta JI0-
MOBHEHb N0 JIOKAJBLHUX MPOTOKOJIB HagaHHS MeIuIHOT
nornomoru (JITIMJL) aitsim 3 HE(POJIOTriuHOIO MATOJIOTIE0;
Y3rOIKEHHS Ta CTAHAAPTU3YBAHHS HiarHOCTUKU, JTIKYBaH-
HS Ta NPOodITaKTUKU TJIOMEPYIOHEe(PPUTIB.

A.1.5. JlaTa cknaganns: xxosreHb 2023 p.

A.1.6. JlaTa neperasixy npoToKoJy: BepeceHb 2026 p.

A.1.7. Po3poOHuKmI:

Be3pyk B.B. — n.men.H., mpodecop, npodecop 3a-
KJIaay BUINOI OCBiTH, Kadeapu memiaTpii, HEOHATOJIOTII Ta

8 HupKw, ISSN 2307-1257 (print), ISSN 2307-1265 (online)
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MepyuHaTaIbHOI MEeIUIMHU DBYKOBMHCBKOrO I€p>KaBHOTO
MEIUYHOTO YHiBEPCUTETY.

Anppiitayk T.I1. — excrniepr Jenapramenty O3 3a da-
XOM «IIUTsiYa HedpoJIoTisi», 3aBimyBauka HeMPOIOTIYHUM
BimminenusMm KHIT «Micbka mutsada KiaiHiYHA JIiKapHS»
M. YepHiBlii.

Penensentn:

IBanos JI./I. — n.Men.H., mpocdecop, 3aBimyBay Kade-
IpU He(POJIOTii Ta eKCTpaKopHopalbHUX TexHoaoTii Ha-

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

LioOHaJIbHOTO MeauYHoro yHiBepcutety iMeHi O.0. Boro-
MOJIbLIS.

®omina C.II. — n.men.H., craplinii HAyKOBUIA CITiB-
poOiTHUK, Bigmin autsdyoi Hedposorii 1Y «HauioHanb-
HU HAyKOBMI LIEHTP Xipyprii Ta TpaHCIUIAHTOJIOTII iMeHi
0.0. lllaximoBa HAMH Yxpainn».

IIkpooanenn I.JI. — n.men.H., mpodecop, HaYaIbHUK
JIiKyBaJIbHO-OpraHizauiiiHoro ympasiiHHs HarmioHanbHOL
aKajgeMil MeIMYHMX HayK YKpaiHM.

Ta6nuys 1. Mapkepu natonoriyHnx 3miH ce4oBoi cuctemu (KDIGO 2022, aganTtoBaHo)

Mapkep

Mpumitkn

1 | AnbbymiHypis

CniBBigHoLWweHH: anbbyMmiH/kpeaTuHiH cedi (CAK) > 30 mr/r; > 3 mr/mMmonb a6o
anb6ymiHypis > 30 mr/go6by

2 | 3miHu ocapy ceui

HasBHicTb CTiiknX (NigTBEpAXEHHA 2—3 pa3u 3 iHTepBanoM 2—3 [Hi) 3MiH ocagy
cedi: epuTpoLMTYpIs/epuTpoLmMTapHi UMNiHAPW, NENKOLUUTYpPis/NerKoumUTapHi
LUUNiHAPWY, 3EPHUCTI LUMNIHAPWY, KITITUHW TYOYNAPHOro enitenito

Jla6opatopHi nposisn Ty6ynsp-
3 | HUX gncdpyHKUIM abo cnHapo-
MmiB

3MiHM KOHLEHTpaLii enekTponiTis cupoBaTkn Ta/abo ceyi, MOPYLUEHHS1 KUCTOTHO-
NY>XHOI piBHOBaru, cuHapom MaHKOoHi, HUPKOBUIA TYGYNAPHUA aunaos, CMHAPOMU
Baptepa, lNtenbsmaHna, HetpporeHHUN HeLyKpoBUI giabeT, iHLwi

4 | NaToricTonoriyHi 3miHu

MoLKoaXeHHs KIy60o4KiB, KaHarnbLiB, IHTEPCTULO

CTpyKTYpHI 3MiHK, BCTaHOBe-

Hi nig vac Bidyanizauii HUPOK Tpisi po3MmipiB HUPOK

KameHi, rigpoHedpo3s, KicTu, 36inbLUeHi a60 3MeHLLEHi pO3Mipy HUPOK, acume-

6 CTillKe 3HUXXEHHSI
pLWK® < 60 mn/xs/1,73 m2

IHLWi MapKepun ypaxeHb Ce4YOBOI CUCTEMM BiACYTHI

Tocmpa xeopoba nupox (I’XH) — HasiBHICTb OIHOTO YK
IEKIJTbKOX MapKepiB MaTOJIOTIYHUX 3MiH CEYOBOI CUCTEMU
(muB. Tab6n. 1, mynkru 1—4) TpuBanictio < 12 THXKHIB Ta 3
pizHuM piBHeM LIIK® (Tabi. 2).

Ta6nmys 2. Knacugpikayiss F’XH

PiBeHb LUK®D
(CKD-EPI, mn/xB/1,73 m?)

| > 60
I 16-59
1l <15

Crapisa

[TBunkonporpecyounii riaomepyaonedpur (IITITH) —
MOIITKOIKEHHST HUPOK, UIS SIKOTO XapaKTepHe YTBOPEHHS
HariBMics1iB y > 50 % ki1y6oukiB. [liarHo3 BCTAHOBJIIOIOTh

KJIiHIiYHO HA OCHOBI ITOABOEHHS KOHIICHTpALlil KpeaTuHIiHYy
BiIl BUXiTHOTO PiBHS 3a Iepion Bim 2 mo 12 TMKHIB 3a Bil-
CYTHOCTI iHIIIOTO TTOSICHEHHS a00 3a JTaHUMU MOPQOJIOTiv-
HOTO IOC/iIXKEeHHs 0ioNTaTy HUPKH.

T'ocTpuii rnomepyaonedpur (I'TH) — rocrpwmii moct-
iHGeKIiHUI rToMepyToHedPUT, TiarHO3 SIKOTO BCTAHOB-
JIIOETHCSI Ha TiICTaBi JaHWX aHAMHE3Y Ta HasiBHOCTiI Map-
KepiB TOIIKOIKEHHST CEYOBOI CUCTEMHM, XapaKTEPHUX IS
HBOTO, TPUBAJIICTIO MEHIIIe HiXK 12 TIKHIB.

VY nutadiit npakTyili He Tiibky po3pizHsoTh [TH 3a-
JIEXKHO Bi KJIiHIYHOTO BapiaHTa, aje i BUOUISIOTh aKTUB-
HICTb Ta 3a3HAYalOTh (PYHKIIiI0 HUPOK (Ta0I. 4).

T'ocTpe nomkomkenns Hupok (I'TIH) — HasBHICTB of1-
HOTO 3 HaBeJEHUX IPOsIBiB:

— MIABUINEHHS KpeaTWHiHy KpoBi > 26,5 MKMOJb/1
BIPOIOBX 48 ronuH, abo

Ta6bnuys 4. Knacudpikauis 'H y gitev

Hedputnynunin cungpom (N0OO)

KniHiyHWI BapiaHT

I30nb0BaHa NpoTeiHypia 3 BigoMMM MopdonoriyHMM giarHo3om (NO6) abo HeyTo4HeHa

I3onboBaHa eputpountypis (R31)

Mepioq po3ropHyTUX NposiBiB

AKTUBHIiCTb Mepiog 060POTHOro PO3BUTKY

Mepioa pemicii (MOBHOI, 4acTKOBOI)

36epexeHa

DYHKLi HUPOK

MopyLueHa (YTO4HeHHs!: ToTaslbHa, napuianbHa)
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— MiIBUILEHHS KpeaTUHiHy KpoBi > 1,5 pa3a Bing moyat-
KOBOTO BiIOMOTO PiBHSI, SIKMil OYB BUBHAUEHUI MPOTITOM
nornepeaHix 7 1HiB, abo

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

Hiarao3 I'TTH BcTaHOBIIOIOTH Y pa3i 00’eM-3aJIesKHOT
BTpaTy (hyHKIIil HUPOK, SIKA BiTHOBJIIOETHCS 3a JIOCSTHEH-
Hs1 eyBoJsieMil rpotsirom 3—5 1i0 Ta/abo 3a BiACYTHOCTI
KJIiHi9HOI 200 MopdooriuHoi Bepudikaii ocHoBu I'XH.
Cragiiinicts I'TTH 3anexuth Bin Biky (Tad1. 5).

Cragnii I'TTH crisBinHocaThes 3 kpurepismu RIFLE: 1
cranist — Risk (pusuk), 11 cramist — Injury (momkomkeH-
us), III cramin — Failure (HemocratHicth). Hactymni
cranii: Limitation (oOGMexeHHST) — BiICYTHICTb (YHKIIiT
HUpOK TipoTsirom 4 TikHiB, End stage (xiHiesa cramist) —
BiJICYTHICTh (DYHKIIi1 HUPOK > 3 MiCSI1IiB.

Xponiuna xeéopoba nupox (XXH) — HasiBHiCTb MapKe-
PiB MATOJOTIYHMX 3MiH CEYOBOI CUCTEMU TPUBAIICTIO II0-
Haz 12 TKHIB He3aJIeXKHO Bil iX MpuuuHu (IuB. Ta0. 1).
OcHOBHMM NoKa3zHUKOM cTaaii XXH € piBeHb MIBUIKOCTI
ki1yooukoBoi ¢inbrpanii (ILIK®), sika TouHO Ta MpoCcTO

(OMHUM YUCIOBMM 3HAYEHHSIM) XapaKTepusye (hyHKILio-
HaJIbHUIA cTaH HUPOK (TabJ1. 7).

IIpumiTka 10 Ta04. 7. OCHOBHMMM TECTAMU [JISI BU-
3HaUYeHHS (PYHKIIII HUPOK €: KOHIEHTpallis KpeaTuHiHy B
IUIa3Mi, po3paxyHKoBa MIBUIKICTh KIIyDOUKOBOI (hiJIbTpaltii
(pLLIK®D):

Pospaxynkosa ¢opmyiaa CKD-EPI

(Chronic Kidney Disease Epidemiology Collaboration,
2009):

PLUK® = 141 x min (kpeaTuriH kposi, mr/gs/0,9) —
— 0,411 x max (kpeaTuHiH kposi, mr/gn/0,9) —
— 1,209 x 0,993 Biky % (1,159 ans aghpoamepunKaHuyis) —
ANl HOJI0BIKIB;
PLUK® = 141 x min (kpeaTuHin Kposi, mr/gs/0,7) —
- 0,329 x max (kpeaTuHiH kposi, mr/gn/0,7) —
— 1,209 x 0,993 Biky % (1,159 ans aghpoamepuKaHyis) —
AN151 XIHOK.

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

Ta6smuys 5. Cragii I'TH (giTn: Bik go 18 pokiB)

Cragpisa 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 36inbLleHHsA B 2—2,9 pasa Big nonepeaHboro, abo 3ameHLeHHst pLUK® | < 0,5 mn/kr/rog npoTarom Bifg,
Ha 50 % 16 0o 24 roguH
36inbLleHHs B 3 paau Big nonepeaHbLoro, abo 36inbLUeHHS
1] > 353,6 MKMOsb/N, abo iHiliauis 3amicHoi HMpKOBOI Teparnii, abo :00,3HMaﬂ6/gFgF:ﬂ ;‘pf?zr ?g" in4
pLUK® < 35 mn/xs/1,73 M2, a60 3MeHLleHHs pLUK® Ha 75 % A ypiA = A
Ta6nuys 6. Ctagii I'MIH (HoBoHapopaxeHi: 0—-4 TUXHiI)
Cragpis KpeaTuHiH kKpoBi 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 %
| Bill NONEPEHBOrO < 1,5 mn/kr/rog npoTarom 24 roguH
Il 36inbLueHHs Ha 200-300 % Big nonepegHLOro < 1,0 mn/kr/rog npoTtsirom 24 roguH
m 36inbweHHs Ha 300 % Big NnonepegHbLOro, abo 36iNbLUEHHS < 0,7 mn/kr/rog npoTsirom 24 roguH
> 221 MKMonb/n, abo iHiuialis 3amicHoi HUPKOBOI Tepanii a6o aHypia 12 rognH
Tabnuys 7
Crapisa Xapaktepuctuka LUK® (mn/xs/1,73 m?)
XXH-I YpaxeHHs HUPOK 3 HopmasibHOI 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 3HMXXEHA 30-44
XXH-IV BupaxeHo 3HmxeHa LLUIKD 15-29
XXH-V HupkoBa HefOCTaTHICTb <15
Mpumitka. * — LIK® 3HuXeHa nopiBHSIHO 3 MOKa3HUKOM Y MOJIOAUX fopocsux (y Hopmi y cepeHbOMY CTaHOBUTb
125 mn/x8/1,73 M?).
10 Hl/IpKIA, ISSN 2307-1257 (print), ISSN 2307-1265 (online) Tom 13, N2 1, 2024
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Ta6nunys 9. BignosigHicte cTagivi XXH kogyBaHHIO
3a MKX-10

Crapii XXH Kop*

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

Tpumitka. ns nosHavyeHHs npnymnHn XXH Bukopucto-
BYIOTb KOAM BifMoOBiAHUX 3aXBOPIOBaHb.

aldh|lwWw|IN|—=

HeyTto4yHeHa

XXH Bu3Hava€eThCs SIK aHOMaJIii CTPYKTYpH a00 (DyHK-
il HUPOK, SIKi HasgBHI ITOHAA 3 MicsIi i MAalOTh HACiIKKI
st 3mopoB’st. XXH kinacudikyeTbest Ha OCHOBI TTPUYN-
Hu, Kareropii [IHIK® (G1-G5) i kareropii anmsoyminypii
(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 J0-
00BOi eKCKpellil aibOyMiHy abo HOro CriBBIZHOIIEHHS 3
KpeaTuHiHOM ceui (Tab. 10).

HedpoTnunmii CHHAPOM — CUMITOMOKOMITIEKC, JJIsI
SIKOTO XapaKTepHi HasiBHICTh MpoTeiHypii > 3,5 r Ha 100y,
MOETHAHOI 3 TimoaJabOyMiHEMIi€I0, TilepxoJieCTepUuHEeMi-
€10 (BU3HAYCHHS IJIsI TTalli€eHTiB > 18 pokiB). Y nutsuomy
Billi 1e 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), 00 aNTbOYMiH/KpeaTUHIH
ceui > 220 mr/mMmonb (2220 Mr/r), moeaHaHi 3 aabOyMi-

HeMieto (< 25 r/n) i HabpsiKaMu, MOXXJIMBA TillepX0JIeCcTe-
pUHEMisI.

AprepianbHy rineprensiio (Al') qiarHOCTYIOTb ITPH TTij-
BMIIIEHHI apTepiasibHOTO TUCKY (AT) 3rigHO 3 KaTeropisiMmu
(Tabm. 11).

Kareropii ta cranii AI' y miTeii Ta mimTiTKiB BU3HAYAIOTh
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 BusHavaioTh 3a Kputepismu KDIGO (2022)
3a 3MEHIIEHHSI piBHA remomniobiHny (Hb, r/x): vososi-
ku — Hb < 130, xiHku (He BaritHi) Ta aitu > 12 pokiB —
Hb < 120, aitu Bix 5 1o 11 pokiB — Hb < 115, mitu Big 6 10
59 micsiuiB — Hb < 110, BaritHi xinku — Hb < 110 (1-ii Ta
3-it tpumecTp) a60 Hb < 105 (2-i1 TpumecTtp).

Kiacudikariiss XpoHiYHOTO raoMepyJaoHedpUTy y mi-
Teil, TaK caMo $IK i TOCTPOro, BKJIIOYAE JOJATKOBI KITiHiU-
Hi XapaKTepUCTUKN — YTOUHEHHS KJIiHiYHOTO BapiaHTa Ta
aKTUBHOCTI 3aXBOpIoBaHHs (Ta0. 12).

IIporpecyBanHs XXH Bu3Hauyalo0Th 32 po3paxyHKOBOIO
LIK® (pLlUIK®) — nipu ii 3HMxKeHH] Ha 25 % a6o Gijiblie
MOPiBHSIHO 3 MoMnepeaHiM (BUXiniHuM) 3HaueHHsM. [1IBun-
KU TeMIT MPOTpecyBaHHs AiarHOCTYIOTh IPU CTiHKOMY
(HeobopoTHOMY) 3HMXKeHHI pLIIK® Ha > 5 mir/xB/1,73 M?/
pik. Pusuk mporpecyBaHHs 3ajexuTh Bin cramii XXH Ta
PiBHS aJIbOYMiHYpii i BU3HAYA€ YaCTOTYy OOCTEXEeHHs (MO-
HITOPMHTY) NallieHTa Ha pik (Tab:. 13).

Kontponb GioximiuHux BigxuneHb npu MKP mpoBo-
IATh peryisipHo, nmounHatouu 3 XXH Illa craxii (y niteit —
3 XXH II cranii) (Tabma. 14).

JlomaTkoBi o0cTexxeHHs 11t miarHoctuku MKP 3amex-
Ho Bix cranii XXH HaBeneno B Tabu. 15.

IIpumitka no tadoma. 15. V miteir (0—17 p.) mo 3aBep-
LIeHHS (popMyBaHHS OMTIOPHO-PYXOBOTO anapary A0LiIbHO

Ta6bnuys 10. Xapaktepuctuka anb6yminypii

PiBeHb CniBBigHOLWeHHs anbOyMmiH/KpeaTuHIH cevi | NEA (no6oBa ekckpeLis oui
anbGyMmiHypii Mr/mMMonb Mr/r anbGymiHy), Mr/no6y Hirika
HopmanbHa a6o He-
Al <30 <3 <30 3Ha4yHO nigBuULLEHAa
A2 30-300 3-30 30-300 MomipHo nmigBuLeHa
> 300 abo HasiBHICTb He- .
A3 > 300 >3 DPOTUHHOMO CUHAPOMY 3HayHe NigBULLEHHS

Mpumitka. 3HayHe nigBULYEHHS BK/IIOYae HehpPOTUYHUI piBeHb (noHag 2200 mr/[Bo6y).

Ta6nuys 11. Knacudpikavisi aprepianbHOi rinepteHsii y Aitev ta nignitkis

PiBeHb AT

Kareropis - -
Aitn (1-13 pokiB)

Mipnitkm (> 13-18 pokis)

HopmansHuin AT < 90-ro nepueHTUNo

< 120/80 mm pT.cCT.

MigsnwerHnn AT NepLEHTUII

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

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

Bucokun AT (AT,

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

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

ctagisa 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
cTapin 2) pT.CT.)* > 140/90 mm pT.CT.

TMpumitka. * — HWXYNIA 3 OTPUMAHMX.

Tom 13, N2 1, 2024

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

11



3anpouueHi ctarti /| Guest Arficles

Bu3Havatu Kagpuutpion [1,25(0H),D,] — axkrusny dop-
My BiTamiHy D, ockinbku npu sHmxeHHi pIHK® menie
Hix 60 BinOyBa€eThCsT 3HVKEHHST aKTUBALIii HUPKAMHM TTPO-
nyKiiii BiTamiHy D — piBeHb 3arajibHOro BitaMiHy D Moxke
OyTH BEJIMKMM, MPOTE MOro MeTaboiTy — KaJabLUTPIONy
[1,25(OH),D,] ne Bucrauae. Takox 10peYHO NPOBOAUTH Y
Mali€HTiB AUTIYOTO BiKY i MOHITOPUHT PiBHSI MAPATTOPMO-
Hy (mapartupeoinnuii ropmon, ITTT).

lpuknaAn pOPMYAIOBAHHS AiQrHO3y

T'ocTpuii riiomepyaonedpur (10 18 pokis)

— I'XH: roctpuit rnmomepyioHedput, HePUTUUHUI
CUHIPOM, TepioJi 000POTHOTO PO3BUTKY 3i 30€pekeHOI0
(yHKUi€EIO HUPOK.

Xpowniunwuii riiomepyaonedpur (10 18 pokis)

— XXH I ct.: XxpoHiuHuii TI0MEpYyJIOHEDPUT, i301HOBA-
Ha ePUTPOLIUTYPIisI, CTamisI JaCTKOBOIL peMicii.

Tabnuys 12. Knacudpikayisi XxpoHi4HOro rimomepynoHegpuTy y gite

HedputnyHmin cuHpgpom (NO3)

I30nbOBaHa NpoTeiHypia 3 BigoMMM MopdbonoriyHuM giarHo3om (NOB) a6o HeyTo4HeHa

KniHiyHu® BapiaHT

I3onboBaHa eputpounTypia (R31)

HedpoTtnyHuin cuigpom (N04)

AKTMBHa cTagiqa

6
I\
Vv

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 iHwWnx mapKepiB XBOpo6 HUPOK); XOBTUM: IO-
MipHO NiABULLIEHNI PU3NK; MOMapaH4YeBU: BUCOKUN PU3UK; YEPBOHUI: AYXE BUCOKUN pu3nk. Linchpun y Knitux-

Kax (1, 2, 3, 4+): KkinbKicTe ornsgis He¢hposiorom Ha pik.

Ta6bnuys 14. Yacrtora moHitopuHry MKP npn XXH

X JocnigXeHHs CMPOBaTKOBOIO PiBHSA
Crapia XXH - -
Kanbuito Ta chocchopy | MapaTropmMoHy JlyxHoi choccpaTasu
Il (giTn) CwtyauiviHo, ane > 1 pas Ha 6 micauiB
Lo Buxogsaum 3 6a30BOro piBHsa Ta .

1] 6—-12 micsuis nporpecysanHs XXH CuryauiiHo
v 3-6 micsiLis 6-12 micsuis 12 micsLiB a6o yacTille 3a Has.-
Y] 1-3 micsiui 3-6 micsuiB HOCTi MiABULLIEHOrO NapaTropMoHy

lpumitka. Yactota gocnigeHHss cMpoBaTKOBOro KasbLito Ta gpocghopy, napaTropmoHy, JIyXHoi ghocghatasu npu
hYHKLiOHYIOYOMY HUPKOBOMY TpaHcrnaHTari 3anexuts Big LLIK®, cnieeigHeceHoi 3i ctagiero XXH.

Ta6nnysa 15. iarHoctuka XXH-MKP

Cragia XXH MeTopn

MeTa

BumiptoBaHHs piHs 25(OH)D (kanbumgiony)

Kopekuis gediumty BitamiHy D

llla-V[ (cTaH KicTKoBOI

cucTemu) Bioncisa KicTku

Bnnve TNy HUPKOBOI 0CTEOANCTPO-
il Ha nopjanbLue fiKyBaHHA

NaTepanbHa abgomiHanbHa peHTreHorpadis

BusiBneHHs amiH cyguH

llla-V[ (HasBHiCTb BackKy-

NAPHOI Kanbumdikawii) Exokappiorpama

BusaBneHHs 3MiH KnanaHiB sk anstep-
HaTMBa KOMM'IOTEPHIN ToMorpadii

XXH V[ i/abo npucyTHi pu-
3UK-paKkTopn 0CTEONOpPO3y

TecTyBaHHA Ha LUiNbHICTb KiICTOK

OuiHka pu3nKy nepenomis

XXH -V, gitn

BumiptoBaHHA JOBXMHM Tina 1 pasd Ha 3 Mic.

OuiHKa niHinHOro pocTy

12 HupKw, ISSN 2307-1257 (print), ISSN 2307-1265 (online)
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— XXH II ct.: XxpoHiuHUiA TJIoMepyaoHedpUT, HeDpo-
TUYHUN cuHapoM, eputpouutypist, Al 11, A3, TopmigHuit

nepeoir.
I'momepynonarist (mo 18 pokis)

— XXH I c1.: Hedpomatist MiHIMaTBbHUX 3MiH (Hepo-

6ioncis 14.01.2017), Al.

T'ocTpe nomkomKeHHs HUPOK (10 18 pokiB)
— I'’XH II ct.: reMoniTUKO-ypeMiYHUI CUHIPOM, aco-

LifloBaHU# 3 TOCTpolo KuIilkoBow iHpekuiero (STEC-
I'YC), I'TTH III cT. Bix 23.06.17.

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

['TIH III ct. Bin 23.06.17.

A.2.3. IIpoToKoJ MeAMIHOT TOMOMOTH

(po3pobaenuii Ha 0CHO8I A0ANMOBAHUX KAIHIYHUX HACMAHOB
KDIGO 2021 Clinical Practice Guideline for the Management of Glomerular Diseases
(KDIGO 2021. Kniniuni npakmuuni pekomenoauyii 3 AiKy8aHHs e10MepYAAPHUX X60po0),
KDIGO 2022 Clinical Practice Guideline For Diabetes Mangement In Chronic Kidney Disease
(KDIGO 2022. Kniniuni npakmuuni pekomeroayii u000 meHeoscmMeHmy yyKkposoeo diabemy npu XpoHiuHii Xopooi HUPOK))

lMonoXxeHHsA NPOTOKONy

O6rpyHTyBaHHS

Heo6XxigHi aii

1

2

3

A.2.3.1. AM6ynaropHui eTan

LiTv 3 nigo3poto Ha rmomepynoHed-
pWT NOBWHHI Matn JOCTYN OO cneuia-
ni30BaHOro 06CTEXEHHS Ta NiKyBaHHSA

[oBepeHo, WO paHHA giarHocTuka
"H noninwye pesynstaTn NikyBaHHs
Ta 3MEHLLIYE PU3MK PO3BUTKY yCKnag-
HeHb [1, 2] (piBeHb gokasoBocTi A)

O6CTEXEHHS Ta CNOCTEPEXEHHS
nikapem — guTadmMm HedpPosIorom,
negiaTpoM 4n nikapem 3aranbHoi
NPakTUK1 — CiIMENHOT MeauLMHN

O6cTexeHHs nauieHTiB i3 Nigo3poto
Ha [H 3pgiicHoeTbCA amMbynaTopHo Ta
cTauioHapHO

HiarHo3 MH, noro Ho3onoris BCTaHOB-
TOETLCA NiKapeM 3rigHo 3 Krnacudika-
LiHUMW KpUTEPIAMM

3abeaneyeHHss CBOEYacHOI fgiarHoc-
TVKM 'H, TO6TO HasABHICTb B YCTAHOBI,
LLIO 3MiCHIOE HaaHHs JOMOMOrm
xBopum 3 H

JlikyBaHHA B ambynaTopHO-NONiKiHiY-
HMX yMOBax He NpoBOAUTLCA

Mpwn nigo3pi Ha MH giTn Hanpaens-
I0TbCA NiKapeM, LLIO BUSIBUB, [0 He-
hponora nonikniHikM NPU HETXKKOMY
nepebiry 3axBOpOBaHHs Yn ogpasy
B HedoporsoriyHe BigaineHHs MOKJ1
(piBeHb gokasoBocTi A)

A.2.3.2. CrayioHapHui eTan

["ocniTanizauia B cnevjianisoBaHum
cTauioHap 3[iNCHIOETLCS:

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

— 060B’A3KOBO B fiTEN PAHHBLOTO,
JOOLLKINbHOrO BiKYy HE3anexHo Bif,
TSXKKOCTI npoLiecy

— y biTer 3 06TsxXyoUnMn hakTopa-
MU i haKkTopamm pusmky

— Y pasi HeMOX/TMBOCTi MPOBEAEHHS
afeKkBaTHOI MeaMKaMeHTO3HOI Tepanii
ambynatopHo abo nNpu po3BUTKY
ycKnagHeHb

— ON151 OO6CTEXEHHS Ta NiKYyBaHHS, AKi
noTpebyoTb CTaLioOHapHOro crnocTe-
PEeXEHHS 3a XBOPUM

XBopi rocnitaniaytoTecs B HehpoIo-
riyHe BigaineHHs MOKJ1

OUuiHMBLUM TAXKICTb Nepediry, dakTo-
p¥ pU3KKy Ta 3a HasBHOCTI MOoKa3aHb
nikap — auTa4uni Hedpponor, negiartp,
nikap A3IMNMCM pae HanpaBneHHs B
cneuianizoBaHui ctauioHap

TpuBanicTb cTauioHapHOro nikyBaHHs

MigTBepmKyeTbCa gaHumum [1, 2]

— [Mpwu TsXKKOMY Ta cepeaHbLOMY
CTyneHsx TsHXKocTi MH nikyetbca go
16-30 gHiB

— Mpwn HC, 3amiwaHin opwmi MH: oo
10-14 TnxXHIB

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

HedpoTtnynuin cuHgpom (HC)

HasBHicTb npoTeiHypii HedppoTnHHOro piBHA Ta rinoanbbymiHemii (< 30 r/n)
a60 HabpsKIB (FKLLO piBEHb anbObyMiHEMIT HEBIOOMMIA)

MpoTeiHypis HePPOTUYHOIO PiBHA

CniBBigHoLeHHsA npoTeiH/kpeaTuHiH cedi (UPCR) B pa3osii
nopuii > 200 mr/mmonsk (2 mr/mr), abo npoTeiHypia > 1 r/m%/go6y,
a60 > 40 mr/m?/rog, abo TECT-CMYXKa +++ UM ++++

> 3,5 r/poby, a6o UPCR > 3 r/r, a6o > 3 r/10 MMonb KpeaTuHiHy y AiTel > 16
POKiB (BU3HAYEHHS!, MPUNHSATE NS JOPOCINX)
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1

2 | 3

CrepoigodytnusicTb (CH)

MoBHa pemicia npotarom 4 TwxxHiB TKC y cTaHOapTHIN Jo3i

CranpapTHa gosa 'KC Ha poby

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

MosHa pewmicis (MP)

3 i 6inbue 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 pewmicig (HP)

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

Peunans

MosiBa NpoTeiHypii HePPOTUHYHOrO PiBHA MPOTArOM 3 OHIB Y AUTUHW 3 [OKY-
mMeHTOBaHoto NP a6o YP

YacTi peunausm

> 2 peungmeis y nepuui 6 micauis nicna MNP (nepwwii enisog HC) a6o > 3 peuu-
OVBIB NpoTArom 6yab-aknx 12 micauis

CrepoinosanexHictb (C3)

2 peumguem nig, vac Tepanii F'KC (nepumn enizog HC a6o peumave) abo npo-
Tarom 14 gHie nicna Bigmim MKC y cTaHgapTHI 0o3i (peumanBm Ha HUSbKIN
nosi — 0,5-0,25 mr/kr a6o 14 pHiB nicnsa Hei He € ceigveHHAM C3)

Mi3Ha Bignoeigkb (nisHs CY)

BipgcyTHicTb MNP npoTsrom 4 TwxxHie TKC y ctanaapTHIN J03i, ane 4OCArHEHHS
ii B nepiod nigTBepaXXeHHs (MiX 4-M i 6-M TVXXHAMM)

TOPMOHOPE3UCTEHTHICTb

BigcyTHiCTb NO3NTMBHOI ANHaMIKW KIiHIKO-NnabopaTopHUX NOKa3HUKIB NpoTS-
rom 4 TVXHIB NiKyBaHHA MakcumanbH1umm gosamu NKC

Mepion niaTBEpOXEHHS

5-11 Ta 6-1 TvxHI nikyBaHHs TKC y cTaHpgapTHIN Jo3i Ana NiaTBepOKeHHS
Ni3HbOI BiANOBiAi a60 CTEPOIfOPE3NCTEHTHOCTI

HC, KoHTponboBaHui nig Yac Tepanii

BigcyTHicTb YacTux peumamBiB abo CTirka peMmicia Ta BigCYTHICTb 3Ha4HOI
TOKCUYHOCTI NiKapcbkux 3acobis (J13)

A.2.3.4. JlikyBanHs

ImyHoTpomHe JikyBanHs giteit 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 — npegHizonow/I.):
1,5-2 mr/kr/go6y per os, 23Hu-
P . XeHHs1 5 mr/go6y o 30-50 %,
) Hagani nigTpumMyrYni pexxum 3i
O nynbce® + NigTPUMYLOYa fo3a f
I'Lll.2 > ﬁi,ﬂTpM-'l-\/IySHF,ﬂOXM I'I.2'li:lXI:'>S SHIKEHHAM 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°

- ) lMpumitka 2. T'KC nynbc BHY-
Peumave nicns | ppiiynpoBeHHo: *10-25  mr/kr
6 wiic. pevicil |~ 1 r/g0ay) Ne 3 yepes geHs.

Bes ehekty

} )

lpumitka 3. Xnopam6yumn (XB):

Peuunpams nicnsa 6 mic. pemicii

Peunaus paHHin

40,15-0,2 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

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

I8

Peunans

30-36 mr/kr).
Mpumitka 5. MMa®: 7500-600 mr/m?

Bes ehekty

I

I

Ha o6y 12 micsuis.

M. y makcumansHin gosi' 6 Tx. + F’KC nynbc® >

Mpumitka 6. C4 — crepoigo-

XB y MakcumManbHii fosit 8 Tx. aéo Lid nynsc® (3miHa J13) qytnuBmuii, CP — crepoigope-
+ nigTpumytoya pgosa .2 > nigrpumytodi goau M.2 i XB° 3UCTEeHTHUN, J1I3 — nikapcbKui
3acio.

14
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3acTtocyBaHHs TKC (3a npepgHi3onoHom) y aiten 3 HC [2, 4]
. . Jo6oBa po3a
CraH BapiaHT TpuBanictb
mr/m? Mmr/kr MaKcuMmarnbHa
1-11 eTan: 4 (LLOAEHHO) 60 2 60
1
OapTHUIN peXnm)
5 1-n eTan: 6 (LWOOEHHO) 60 2 60
2-i eTan: 6 (4epes feHb)*** 40 1,5 50
1-v eTan: 4 (LLIOAEHHO) 60 2 60
2-i eTan (NigTBEpAXEHHS): 2 (LLIOAEHHO) 60 2 60
40 1,5 50
30
Ae6tot (npn CP) | 3.3 etan (3HkeHHs Ha ¢hoHi CNI): 20
4 (4epes geHb)
10
10
A60 3-1 eTan: 24 (4epe3 AeHb)*** < 0,25
1-i1 eTan: 4 (LWoAeHHO)* 60 2 60
Peunane o . *x
(npn CY) 2-1 eTan: 4 (4epes AeHb) 40 1,5 50
3-11 eTan: 16-24** *** 0,5
'PBI (npn CH) 1 (WopeHHO) 0,5
JlikapcbKi 3aco6u, Lo BUKOPUCTOBYHOTh AJisi peHonpoTeKLii y aiten [4]
Jo3sa KpaTtHicTb
n3 BikoBi MeXi NpU3Ha4YeHHs Ha
rnoyaTkoBa MaKcUuMasibHa 6
nooy
1 2 3 4 5
. - 0,2 mr/kr/poby 0,6 mr/kr/poby
Benazepril > 6 poKiB (10 10 Mr/06Y) (00 40 Mr/p06Y) 1
) HoBoHapomkeHi 0,05 mr/kr/po3y 6 mr/kr/poby 1-4
Captopril -
Litn 0,5 mr/kr/po3sy 6 mr/kr/poby 3
. . N 0,08 mr/kr/poby 0,6 mr/kr/po6y .
Enalapril > 1 micsub (10 5 Mr/no6y) (10 40 Mr/n06Y) 1-2
> 6 pokiB 0,1 mr/kr/po6y
Fosinopril Ao 50 kr* (8o 5 mr/po6y) 40 wr/poSy !
> 50 Kkr* 5 mr/poby 40 mr/poby 1
.- . - 0,07 mr/kr/poby 0,6 mr/kr/no6y
Lisinopril > 6 pokiB (00 5 Mr/pno6y) (10 40 Mr/no6Y) 1
Ramipril** - 1,6 mr/m?/ poby 6 mr/m?/poby 1
Quiapril - 5 mMr/no6y 80 mr/goby 1
3 - 0,02 mr/kr/po6y 0,4 mr/kr/po6y B
1-5 poxis (mo 4 mr/poby) (mo 16 mr/po6y) 1-2
Candersartan** > 6 pokiB
110 50 Kr* 4 mr/poby 16 mr/po6y 1
> 50 kr* 8 mr/poby 32 mr/poby 1
6—12 pokiB 75 mr/poby 150 mr/po6y 1
Irbesartan** -
> 13 pokiB 150 mr/poby 300 mr/po6y 1
ox - 0,7 mr/kr/po6y 1,4 mr/kr/po6y
Losartan 2 6 pokie (ao 50 mr/oo6y) (mo 100 mr/poby) 1
*k >6 pOKiB
Olmesrtan 10 35 Kr* 10 mr/po6y 20 mr/poby 1
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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/go6by
Valsartan > 6 pokis (zo 40 mr/po6y) (mo 160 mr/noby) 1

Mpumitkn: * — niyeHsosaHun FDA; ** — OCHOBHUI MeTabo0i3M y neydiHyi: He NoTpi6bHa Kopekuis Ao3u npu XXH
3—4-icr.

A.2.3.5 [lInHamiyHe mepgu4He crnocTepexeHHs [1, 2, 5, 9, 10]
1 2 B

lMicna 3aBepLUeHHSA cTaLioHapHOro
NiKyBaHHs NPOTAroM poKy — LLLOKBap-
TanbHe 06CTeXEeHHs B HedponoriyHomy
BifAiNneHHi. AM6ynaTopHo: ornag nika-
pem 3arasbHoi NPaKTUKM — CIMENHOI
MeavumHu abo negiatpoM 1-2 pasu Ha
TWXKOEHb B NepLUUM piK, HedPOnorom
nonikniHikn — 1-2 pasun Ha Micsaup.
Mig yac ornagy 3BepTaloTh yBary:

— Ha JOTpUMaHHA pekoMeHaaLin
crauioHapy,

— 3arasibHui cTaH Ta (Pi3nyHUA po3BK-
TOK OUTWHM,

— afeKBaTHICTb MUTHOIO pexumy,

— afleKBaTHiCTb aiypesy,

— apTepianbHUn TUCK,

— HasiBHICTb CEYOBOr0 CUHAPOMY,

— BUHWKHEHHS NO6IYHMX eheKTIB Ta
yCKnafiHeHb Bifg oTpMMaHoi Teparnii,

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

— YCYHEHHS! YNHHWKIB, SiKi NPOBOKYIOTb
NoripLUEHHs CTaHy, a came: cTpecy,

OuHamivyHe Mmegn4He cnocTepe- nepeoxonomxerHs, MPBI, inconauii,
XeHHs 3a gitbMun 3 MH npoTtarom 5 XPOHIYHi BOrHMwa iHdhekuii),

pokKiB nicna Hopmanisauii KniHiko-na- — NpoinakTuKy nporpecysaHHs M-
60paTopHMX MOKa3HMKIB KOHcTaTye | [1, 2] (piBeHb JokasoBocTi B) (iHri6iTopn AM®),

ofy>KaHHs. — ncuxonoriyHy peabinitauiio Ta npod-
Llin rpyni xBopux odhopmnsieTbes opieHTauito nigniTkis.

iHBanigHicTb 3a HeobXigHOCTI NiKyBaHHSA iHTep-

KYPEHTHUX iHEPeKLi nam’aTaTtu npo
HePOTOKCUYHICTb Mpenaparis.

Y nopanbLloMy cTauioHapHe ob6cTe-
XEHHA — 2 paau Ha piK, ornag negiat-
pa — Lwomica4Ho, ornag Hedpponora —
1 pa3 Ha 3 micsui.

BakuwuHauis nig 4ac npoBeeHHs imy-
HOCYnpecuBHOI Tepanii NpoBoANTLCS
nuile 3a enigemMiyHMMM NokKasaHHaIMN,
nicns 3aBepLUeHHs — 3a iHanBigy-
anbHUM rpadikoM NpoginakTU4HNX
LLienneHb, ane 3 060B’I3KOBUM Morne-
penHiM 06CTEXEHHSAM, Mg HAarNsS4oM
Hedpponora, Ha TNi aHTUrCTaMiHHUX
npenaparTis HanepenoaHi oo 10 gHis
Ta nicnsa NPoBeAeHHst BakuuHadii nig,
KOHTPOMEeM aHanisis.

lMicns 3aBepLUeHHS nporpamu fikyBaH-
HS1 [O3BONSAETLCA BiABIAYyBaTU LLUKONY
ab0o auTAYYy yCcTaHoBY B MiXenigemid-
HWUIA Nepiog Ta 3a CNpUSTAMBOI METEO-
cuTyalii 3i 3BiNbHEHHSAM Bif, i3Kynb-
Typy a0 06MEXEHHAM 3aHATb Ha
CBXOMY MOBITPi B XONOQHY MOPY POKY
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A.2.3.6. Peabinitauis

1 2

3

CaHaTopHO-KypOpPTHE fiKyBaHHS
nokasaHe B nepiof NOBHOI KNiHiKO-
naéopaTtopHoi pewmicii M'H nuwe 3 -
i3011bOBaHNM CEHOBMM CMHOPOMOM Y
MiXenigemMivyHun nepiog

HanpaeneHHs B caHaTopii Ta 06-
CTEXEHHSA 3MOJIACHIOETLCA Nikapem
3arasnbHOi NpakTUKKN 3a peKoMeHAaa-
Ljieto nikapss — AMTSAYoro Hedpporora
(koHcynbTauisa cneuianicta/koHcyNbTa-
Lis ekcneprta)

TpuBanictb caHaTOPHO-KYPOPTHOIO
NiKyBaHHsA

PekomeHpoBaHun TepmiH — 21-24
nobun

Kputepii epeKTUBHOCTI AiKyBOHHS

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

— IOBHA KJIiHiKO-J1abopaTopHa pemicist (HopMaJizailisi
MOKA3HUKIB);

— yYacTKoBa KJIiHiKO-JJabopatopHa pewmicist (BifacyT-
HICTh €KCTpapeHaJbHUX IIPOSIBIB, ITOJIIIIICHHS aHAJIi3iB,
BimHOBJIEHHS (DYHKIIii HUPOK);

— BIiICYTHICTb O3UTHUBHOI AMHAMIKH;

— mepexia B iHmmii kiaiHiyHuit BapianT I'H.

2. Hait0mzkumii pe3y/IbTar Tepanii oLiHIOEThCS B KiH-
11i mepioro poky Bia nmovarky I'H sik:

— BIJICYTHiCTb Mepexoy B XpOHiuHy (opmy;

— Tiepexin B XpoHiuHY (popMy 3 YaCTKOBOIO peMici€elo i
BiJICYTHICTIO MpOTrpecyBaHHSI;

— TOPIiAHUI TIepedir i PO3BUTOK XPOHIYHOT HUPKOBOL
HEIOCTaTHOCTI;

A.3. ETanu AiQrHOCTUKU TA AiIKYBAHHS

— mepexia B iHmMi KaiHiyHuid BapianT ['H.

3. Binmanenwmii nepion:

— YMOBHE OJly>kaHHsI (30epekeHHSs OBHOI peMicii mo-
Haz 5 poKiB);

— TpaHcdopMallis BuximHux BapianTiB ['H B i3o1p0Ba-
HUI CUHIPOM;

— topmigHuii nepeoir 'H;

— XpOHiYHa HUPKOBA HEAOCTATHICTh.

Kpurepii epekTuBHOCTI JiKyBaHHS:

1) TpuBanicTh peMicii;

2) KiJIbKiCTh pELUINBIB;

3) mepexin rocrporo I'H y XpoHiuHMif;

4) tpaHcdopmallist KiaiHiuHux BapiaHTis ['H;

5) WIBUOKICTH MPOTPeCyBaHHS 0 PO3BUTKY XPOHIUHOI
HUPKOBOI HEAOCTAaTHOCTI;

6) TPUBAJIICTD KUTTS,;

7) SIKiCTb KUTTSI.

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

; [ 7, . .
Cn.1ynmb 0,033 %o, cniou |, o Birox Gineme 1 2/
binka abo 0,15 2/ npu ’ | |
6U3HAYEHHI Ha aHanizamopi
npu giocymuocmi inuiux | Binok > 0,3 - 0,6 %o | | Cmynins npomeinypii 0o 1 2/n |
O3HAK Ma cuMnmomis,
Modice bymu: !
1. Bapianmom Hopmu DyHKIiOHATbHA 4 Y
npoTeiHypis 6e3 iHumx Be3 iHIKMX 03HAK | CHMIITOMIB 3 HIIMMH CHMIITOMAMH
03HAK 1 CHMITTOMIB Ha — BUKJTFOUHTH OPTOCTATHUHY 1 03HaKaMH (HaOpsIKH,
[ToBTOpHTH Buznauutu TIIi: - TMXOMAHKH; MpOTEiHYpIIO MiIBULLICHHS
KJIHIUHHUH 610K B - hiznuroro apTepiaTbHOTO THCKY,
aHai3 ceui n06oBiit ceui HABAHTAXKEHHS, B T.U. / \ epUTPOLIUTYPIs) abo
(n0 30 mr Ha OpTOCTaTHYHOI IIpoBectn Bu3HaunTH 6e3 Hix
A06y — npoTeinypii; OPTOCTATHUHY OUI0K B
HopMa) - alIMEHTapHOro npoby n0GoBiii ceui
L HaBaHTAKEHHs
2. V noeonanui 3 inwumu \ \ /
O3HaKamu 1 cumnmomamu " -
(netikoyumypis, epumpoyumypis) /' [licas 3aBepiueHHs Jii TIpH nepeBuLICHH 3
(7 ¥ o TIPOBOKYIOUOTO 3HAYCHD MOKA3aHa IocniTanizauis B
i i aKTOPa MPOBOJNTH L :
| Iienonedpur | | Hedponaris | cnoé’Teps)KeHHﬂ KOHCY.IbTaNist He(!)p(!.rlonlme
4 y L Hedposora 1 BUUILIEHHS
I Hucrur l I'1omepy.ronarii BPOAOBK 6 MicAUIB: NiITBEP/KEHHS 11arHo3y
- koHTpoJb 3AC; 7>
¥ v BHKJIFOUEHHS JIATEHTHO]
- - KOHTpPOJIb
| Jue. anzopumm npu neiuxoyumypii | apTepiabHOro THCKY Hedponarii

KJITHIKO-TIATHOCTUYHU AJITOPUTM ITPH EPUTPOLIUTYPII

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

nuea, ACKpago-4epeonuil)
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 . rinexkoJiora, 1€pPEBHOI
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 JikyBannasa HC (cramionap) [2—6, 9, 10]

lpioputeTHicTe 3acTocyBaHHs J13 y Tepanii HC y giten

MocnipoBHICTL BUKOPUCTAHHSA
CrtaH
1 | 2 | 3 | 4
. Bubip cepen HanBHWx J13, 06yMOBREHMIA pecypcamu, BNOJZo6aHHAMM,
CH, 3-7t peunnne HasiBHICTIO NOGIYHNX edPeKTiB [2, 4]
. Lo 2] JleBamizon [2]
CH, vacTi peungnsm -
JleBamizon [4] MM® [4] Lid [4]
) Rtx [2] CNI [4]
CHis C3 MM [2, 4]
CNI [2] Ritx [4] LD [4]
CP CNI[2, 3] Lo [2, 3] MM [2, 3] Rtx [2, 3]
PexomeHpoBaHi TKC-ob6mexytoyi J13 y pitevi 3 HC (CY-BapiaHT) [4]
. Jlo3yBaHHSA .
Mpioputer n3 - Pexum TpuBanictb
Ha po6y Oco6nusocrTi
] . LI® (per os) 2 mr/kr < 168 mr/kr/kypc LLlonexHo <12 TXHIB
-Lia ninisg
JleBamizon 2-2,5 mr/kr < 150 mr/poby Yepes geHb > 12 micsuis
MM® 1200 Mr/m? Mpwuiiom 3a 2 pasun LLlogeHHo > 12 micsuiB
LI® (BHYTpILL- <1 r/poby, pasosa . S
HbOBEHHO) 500 mr/m? iHdpy3is 1 pas Ha micaub 6 micsauiB
. . Mepepea 1-2 Big 1 no 4 iHdy-
AnbTepHaTiBa Rtx 375 Mr/m? PasoBa iHdys3is TVKHI it
< 250 mr/poby. L
LicA 4-5 mr/kr C0O 60—150 Hr/mn LLlogeHHo > 12 micsauis
<10 mr/po6y. Lo
Tac 0,1 mr/kr CO 3-7 (10) Hr/mn LLlogeHHo > 12 micsuis
lMpumitka. CO — KOHUeHTpauis B KpoBi go npuviomy J13.
PekomeHpoBaHri FTKC-o6mexyro4i J13 y gitevi 3 HC (CP-BapiaHT) [2—4]
. Jlo3yBaHHs ;
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 CO 5-10 Hr/Mmn LLlopeHHo < 12 micsauiB
. . Mepepsa 4 TVXHI Lo
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? CO0 80-120 Hr/mn LLlopeHHo Tpveano
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. AlropuT™M BUIIMCKH 3i CTAIiOHAPY

JocsirHeHHs KniHiko-
na6éopartopHoi pemicii M'H

Bunucka nauieHta nig ambynaTopHO-NOniKiHIYHE CNOCTEPEXEHHSA
Hedopornora Ta negiatpa/nikaps A3NMCM

BigcyTHicTb NO3UTUBHOI
AVHaMmikm abo TopnigHun
nepeo6ir Yn 36epexxeHHs

akTuBHocTi 'H

[eHeTNYHe KOHCYNBTYBaHHSA — NPV HassBHOCTI faHoi natonorii B
POAVHHOMY aHaMHesi Ta BiCyTHOCTI edpekTy B NnikyBaHHi / Hecpo-
6ioncia — npw BigcyTHOCTI edpekTnBHOCTI TKC nNpoTarom 4 TuxHiB /

KoHcynbtauis cneuianicta / KoHcynbrauia ekcrneprta
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B. AiarHocTuy4HI Kputepii N'H
(piBeHb AOKQO30BOCTi 2, 3)

Kniniyni nposiBu 0CHOBHI:

— MOYaTOK MOCTYMOBUIA 3 HAPOCTAHHSIM CUMITOMIB 3a
7—21 neHb 10 TOSBY TIEPIINX O3HAK, CIPUYMHEHUX TIPO-
BOKYIOUMM YNHHUKOM;

— CUMIITOMM iIHTOKCHUKAIIii;

— OJIirypist (3MEHILIEeHHS BUALJICHHS cedi);

— apTepiajibHa rinepTeH3isd;

— abaoMiHaJbHUYI CUHAPOM;

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

— IHTeCTMHAJILHUI CUHIPOM;

— rinepTepmisi;

— TMOpPYIIEHHS CEYOBUITYCKAHHS;

— apTpaJrii;

— BUCHTIAHHSI.

Kniniyni kpurepii ocHOBHi:

— HaOpsIKu;

— Makporemarypis;

— apTepiajibHa TinepTeH3is.

ITapakniniyni kpuTepii:

— rinepramMmmarsio0yJiiHemisi;

— rinoxucnpoTeiHemis;

— rinepxoJiecTepuHeMist;

— TIMOIpPOTEIHEMIS;

— moOoBa eKcKpelis 0iska i3 ceuero moHan 0,2—5 r Ha
100y.

A.5. IHaAKQTOpU SIKOCTi MEAMYHOT AOIOMOrU

MoKMBi Ja0OPaATOPHi O3HAKHU:

— 3MiHM B 3arajJbHOKJIiHIYHOMY aHali3i KpoBi (HEli-
TpodiabHMiA NeiikounTo3, migsuineHHs LIIOE, mo3utusHi
roctpoda3oBi MOKa3HUKN);

— 3MiHHU B 0i0OXiMiYHOMY IOCTiIKEeHHi CUPOBAaTKM KPOBi
(mucnpoTeiHeMisi, a30TeMisl), IMyHOJIOTITYHOMY JOCJTIIKEeHHI;

— 3MiHM B aHaJi3i cedi (abakTepiaabHa JEHKOLUTYPis,
MPOTEIHYpist, TeMarypis, UWJIiHAPYpis), 3MiHAa MUTOMOI
Baru cevi (rimo-, rinepcreHypis).

A.4. PecypcHe 3a6e3rne4yeHHs1 BAKOHQHHS
MPOTOKOAY

A.4.1. Bumorn no 303, sKi HagalOTh NEPBUHHY Me-
JIMYHY JOMOMOrY: Ha PiBHI MEPBUHHOI JOMIOMOTH JIiKyBaH-
Hs1 xBopuM aiTsim 3 I'H He HamaeThes.

A.4.2. Bumoru 10 303 (K1acTepHi TAa HAAKJIACTEPHI):

A.4.2.1. Kanposi pecypen: jikap aursduii Hepoior,
MEIMYHI CecTpU, MOJIOAIINM TepcoHal. MenuuHa Me-
cecTpa MOBMHHA MaTW 3HaHHS IIOAO0 HamaHHS iH(opma-
1Iil XBOPMM CTOCOBHO IPaBWJIHLHOIO 3a00py aHalli3iB ceui,
npodinaktuku I'H, nornsay 3a xsopum 3 I'H, npuHiunis
Ni€TH, JIKyBaHHS, TOOTO OTpMMATH CHeliaJIbHy MiAr0TOB-
Ky JUIst poOOTH 3 He(POJIOTIYHUMU XBOPUMU. 3a HEOOXi-
HOCTI 3aJIy4aloThCs JIiKapi iHIIMX CIielialbHOCTel (IUTsui
nikapi: JIOP, xapmiosor, HeBpoJIOT, 0(PTaIbMOJIOT, TeMaTOo-

JIOT, peaHiMaToJIOT, EHIOKPUHOJIOT).
A.4.2.2. MarepiaJbHO-TeXHiYHe 320e3MeYeHHs
HasiBHicTb KJiHiuHO1, GioXiMiuHOI TabopaTopiil y TiKy-
BaIbHOMY 3akJani. JlocTym gikaps mo tadboparopiit. Menu-

KaMeHTH. ButpatHuii maTepia.

Ne n/n IHaukaTopu 23 g: ;::: MeTopuka BumMiptoBaHHS 3axoau BnAuBy
KinbKicTb 0gMHMLb MeQNYHNX
npaLiBHYKIB, AKi 3agiaHi y HasBHicTb Hakady no
BUKOHaHHI TEXHOMOTIN gaHoro | 3aknagy npo Bnpo-
: . NPOTOKOJY i MPOWLLII HaBYaH- | BAA)KEHHS KNiHIYHOro
1 gg}?ﬁﬂ:ﬁ;@ﬂiﬂlZgﬂwﬂ’nonomo- 100 % Ha x 100/ 3ararbHa K_ianigTb NpoTOKONy, 3a6e3:_

FM XBOPUM ATAM 3 TH Me[IN4HIX NPaLBHUKIB, AKi neyeHHs MoTMBaLji
3afisiHi y BUKOHAHHI KMiHIYHOro | MeanyHOro nepcoHany
npoTokony (i3anyHmx ocib). [0 BNPOBaLKEHHS Kni-
BonogdiHHsa nikapsamu TEXHOMO- | HIYHOro NPOTOKONY
risamn CYJINIM
KinbkicTb giten, skum npose- | HaaBHe obnagHaHHA

. . . OEeHOo 6ioxiMivyHe OOCNIOXKEHHSA | Ans OOCNIOXKEHHS
2 ;zimﬂg'fynggf:?g Hi?My saknapl 100 % kpoBi x 100 / KinbKiCTb AiTel, | KpoBi (6ioximi4He) i Ha-
parop AKi 3BEPHYNNCA Y MeaNYHUIA ABHICTb (DI3N4HNX OCI6
3aknap 3 npusogy H Ansa po6otu

HasBHiCTb Y Megn4Hnx KapTax crauio- L

HapHux xBopux (. 003/0) / meamnyHin BB:J'?:::_H IZCFIHXOJ-(I:I'I:IX‘-I

KapTi po3BUTKY anTuHK (. 112/0) e Me_ﬂ) NUHO-ODIA-

3 3anucie LWOAO OLIHKM CTaHy navujieHTa, 100 % [MepeBipka HassBHOCTI Hisa{uiMHmfsaxoniEy
NPOBEAEHMX OCHOBHMX AiarHOCTUYHIX NOBHOMY 06Cs3i Bifirio-
3axoAiB, HeOGXiAHICTb AOAATKOBMX, BIIHO 10 MPOTOKONY
nnaH NikyBaHHSs, KOHTPOSIb Ta KOpeKLis
KinbkicTte gitein 3HC TH, y [MpoBeneHHs giarHoc-
YacTtka xsopux 3 HC H, y skmnx npo- AKMX NPOBOAMNACH OLLiHKa TUYHO-NIKYBaNbHNX
4 BOAMMACH OLiHKa (hakTopiB pU3NKY 100 % (hakTopiB pU3NKY PO3BUTKY 3axofiB y NOBHOMY

PO3BUTKY peunanBy 3aXBOPHOBAHHA peumamnBy x 100 / KinbKicTb 06c¢A3i BiANoBigHO o

aiten 3 giarHo3om M'H NpOTOKONyY
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B. AoaaTok
Mam’arka nayieHTam

HedpoTuuHuit cMuHAPOM — HasIBHICTb MPOTEiHYPil He-
¢poTtuuHoro piBHs Ta rinoansdoymiHemii (< 30 /i) abo Ha-
OpsIKiB (SIKILIO piBeHb aIbOyMiHEMIl HEBiTOMUIA).

[moMepynoHedpUT — 11€ TOCTpe YIIKOMXKEHHS HUPOK,
III0 BMHUKAE IIiCJI BipyCHOTro, OaKTepiaJbHOIO, ITapa3iv-
TapHOTO 3aXBOPIOBAHHST 200 3 iHIIUX MPUYMH Yepe3 eBHU
npomixkok vacy (7—21 meHsn). Y TpyIy pU3HKY 3 PO3BUTKY
3aXBOPIOBAHHSI BXOJSATH JITW 3 XPOHIYHMMHU BOTHUILAMU
iH(exK1ii, aJepriyHuMu IposiBaMU, IiTH, 1110 YaCTO XBOPi-
[0Tb, Ta JiTU, POANUYi IKUX MAIOTh 3aXBOPIOBAHHS HUPOK.

OCHOBHi CMMINTOMHU XBOPOOM Taki: B’sUTiCTh, HYIOTa,
MOXJIMBI 00JIi B MOMEPEKOBil MiJSAHIL, TOJOBHUU OiJb,
IIBUIKA BTOMJIIOBAHICTb JAUTUHM, TeMIlepaTypa B Mexax
no 37,5 °C. IlutuHa 6Jifga, 3paHKy € HaOpsIKK Ha 00anYYi,
BBeUEpi — Ha roMijKaxX. 3MEHIIYEThCS CEYOBUIIIICHHS, a
ceya 3MiHIOE KOJTip — Bill pOXXeBOTO 10 TEMHO-KOPUYHEBO-
ro, KOJIbOPY M’SICHUX ITOMMUIB.

MoxMBOCTI 17151 0OCTEXKEeHHSI Ta JIiIKyBaHHSI — TiIbKU
cneuianizoBaHe BinaisieHHs. He 3Bosikaiite!

1o ciix 3HaTH GaTHKAM MiCJIsI BAMCKM 3i CTAlliOHAPY:

1. YiTKOo 1OTpMMyBaTHUCh PEKOMEHIALLIN JIiKaps cTalli-
OHapy.

2. JloTpuMyBaTUCh BiATIOBIAHOTO PEeXUMY JHS Ta Xap-
yyBaHHS. JlieTa TpuBasa, 3 0OMEXEHHSIM TOCTPUX, KOTIe-
HUX CTpaB, MapUHAIIB, OYJIbMOHIB, IMTPYCOBMX, IIIOKOJIA-
1y, KaBU, Ta30BUX, EHEPTeTUYHUX HATIO1B, MAJIMHU, CYHUIII.

3. YHuKaTU nepeoxogoKeHHs, IHCOALIil, KyaHHs y
BiIKpUTHUX BOJIOKMAX.

4. He xoHTakTyBaTu 3 xBopuMu Ha ['PBI, iHmi iHdexuii.

5. CBo€YaCcHO caHyBaTH XpPOHiUHi BOrHHUILA iH(eKIii 3a
BiICYTHOCTi MMPOTUITOKA3aHb.

6. O6MekUTH (hi3MUHi BITpaBU Ta HaBaHTaXKEHHS.

7. JloTpuMyBaTUCh aIeKBAaTHOTO MTUTHOTO PEXXUMY.

8. [Npu nepenecenHi qutrHowo ['PBI Ta iHmmx nursaymx
iH(peKIIil y mepiry 4epry IIpOBOOUTH KOHTPOJb aHaJi3y
ceui. He 3aiiMaTtuch caMmoIiKkyBaHHSIM. 3HaiiTe, 110 OaraTto
npenapariB MOXYTb MAaTU TOKCUYHUI BILJTUB HA HUPKU!

9. BinBimyBatu IUTSYi KOJEKTUBM MOXHA 3a CIIPUSIT-
JIUBOI ermifgemiosioriuHoi Ta Mereocutyariii. [lam’staiite
PO MOXJIMBUI PO3BUTOK PEIMAMBY 3aXBOproBaHHS. ToMy
000B’SI3KOBUM € IUCTIAaHCepHUIA HarJIsin HedpoJsiora moJti-
KJTIHIKY, PEeTYJSIpHUIA OIS CIMEWHOTO JliKapsl 4M Tefia-
Tpa. PexoMeHayemMo npuabdaTy arapar Jijisi BUMiplOBaHHS
AT. Cnin mpuBYaTH AMTUHY JI0 YiTKOTO BUKOHAHHS BCiX
JIIKapChKUX PEKOMEHIALIIMA.

Lleit moKaabHMM KIIIHIYHUN MPOTOKOJI MEIUYHOI IT0-
MOMOI'M HiTSIM 3 TJoMepyJioHedpuTtamMu (3aTBepIKeHUM
HakazoM KHII «Micbka nuTsya KJliHiYHA JIiKapHs» 3a
Ne 115/01-18 Bim 23.10.2023 p.) MicTUTh 3MiHU Ta JIOIO-
BHEHHS O YMHHOTO Ha perioHaJbHOMY PiBHi MPOTOKOJY
HaJllaHHS MEIMYHOI JAOMOMOTH JiTSIM 3 He(hpPOJIOTiYHOIO
natoJjorielo «[1po BIpoBalKeHHST CITUIBHUX Y3TOIKEHUX
JIOKJIBHUX TIPOTOKOJIB HaJaHHS MEIUYHOI JIOTIOMOTH
IITSIM 3 He(POJIOTiYHOIO ITaTOJIOTIiE€I0 Y JIiKyBaJIbHO-IIPO-
¢inakTMYHUX 3akiamax YepHiBembkoi oOjacTi», Haka3
JenapTaMeHTy 0XOpOHHU 310poB’sd YepHiBe1bKoi 001acHOI
JepKaBHOI agmiHicTparii 3a Ne 124 Bix 06.03.2017 p. [12].

Konduikt inTepeciB. ABTopu 3asBISIIOTH PO BiACYT-
HIiCTbh KOH(MJIKTY iHTepeciB Ta BIacHOI (hiHAHCOBOI 3alli-
KaBJIEHOCTi MPU MiArOTOBLIi 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 pekoMeHAdUin
i NPAKTUYHUX MOMEHTIB
10.1. AiarHoctuka

IMpaktnununii nyHkt 10.1.1. [linxin mo miarHOCTMKK ypa-
JKeHHSI HUPOK IIPM CUCTEMHOMY 4epBoHOMY BoBuaky (CUB)
HaBeleHOo Ha puc. 1.

10.2. NikyBaHHSI

10.2.1. 3arasbHe BeleHHS XBOPHX HA BOBYAKOBHIA
Hepput

Pexomenpaitist 10.2.1.1. Mu pekoMeHayeEMO, 1100 MallieH-
™™ i3 CUB, 30kpeMa 3 BoBuakoBuM Hedputom (BH), otpm-
MYBQIM JTIKyBaHHS TiIPOKCUXJIOPOXiHOM a00 €KBiBAJIECHTHUM
MPOTUMAISIPIHUM 3acO00M, SIKIIIO HEMAa€E TPOTUITOKA3aHb
(10).

IIpaktrunwmii myHkT 10.2.1.1. JlogaTkoBy Teparito IS Jii-
kyBa"HHs BH i moM’siKiieHHST ycKIagHeHb 3aXBOpPIOBaHHS abo
IX TiKyBaHHSI CJIiJl pO3IJISSTHYTH AJIs1 BCiX MALIi€EHTIB, SIK ITOKa3aHO
Ha puc. 3.

10.2.2. Bouakosuii Hepur I a6o I1 kinacy
Ipakrimynmii myskr 10.2.2.1. ITiaxin xo imyHocynpecus-
Hoi Tepamnii manienTis i3 BH knacy I a6o II (puc. 4)

10.2.3. Bopuakoswuii Hedpur 111 a6o IV knacy

10.2.3.1. llouamkosa mepanis akmuHo20 6084aK08020 He-
¢dpumy I11/1V kaacy

Pexomenpanis 10.2.3.1.1. Mu pekoMeHaAyeEMO, 1100 Ialli-
entu 3 aktuBHuM BH 111 a6o IV knaciB, 3 MeMOpaHHUM KOM-
MOHEHTOM abo 0e3 HbOIro, CII0YaTKy OTPUMYBAIU JiKyBaHHS
JIIOKOKOPTUKOIAAMU TITIOC Oy/Ib-sIKe 3 HACTyMHOro: 1) aHajo-
i MikogeHooBoi kuciaotu (AMK) (7B); abo 2) HU3bKI 1031

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
II LN (Figure 4)

10.2.3. Class III or Class IV lupus nephritis

10.2.3.1 Initial therapy of active Class II11/1V 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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MauienT i3 CYB

:

TecTyBaHHA NoKas3aHoO, KOMu: MaHenb TeCcTyBaHHs:
— € NposiBM CUCTEMHOr0 YEPBOHOIrO BOBYaKa
— [Ansi perynspHoro CnocTepexXeHHs

— € nifo3pa Ha 3aroCTPeHHs 3aXBOPIOBAHHS

— CupoBaTkoBuMI KpeaTuHiH i pLUK®D
— AHarni3 ceui (CMyxKa Ta ocaf)
— CnieBigHoLleHHs 6inok/kpeaTuHiH (MJ1P)

v

— Cepororis (aHTK-dsOHK i komnnemeHT)

(50 mr/mmornb)

Yn € o3HakM aHoManbHoOI NpoTeiHypii abo ocaay ceui:
— AHoMarnbHa npoTeiHypis, oLiHeHa 3a JOMOMOrol TECTOBOI CMYXKM binka
> 2+, NpoTeiHypisa 1+, cniBBigHOLLEHHS 6inok/kpeaTuHiH (MJ1P) > 50 mr/r Tak .| BuW3HayTe KinbKicHy

— Ocap ceui NO3UTUBHUIA Ha akaHToUUTU (> 5 %), 3ninku eputpoumTie abo
n L ) puTpoy

NPoTEiHypito

nenkouuTie <
. _ _ y|24-rognHHa npoTeiHy-
Hi ! pist > 500 mr/geHb?
i
. I
L Hi 4 TaK
Mpunuuntn |, MosTopUTH PoarnaHeste Moxnu-
TECTyBaHHS | TEeCTyBaHHSA BiCTb 6i0ONCii HUPKK
Y € pokasu 3HMmxKeHHs LLIKD:
— Hanpviknapg, HeHopMarnbHa pLUK®, aka € H/XK4Y0I0 3a O4iKyBaHuWI piBEHb
Ha OCHOBI BiKy Ta iCTOpii XBOpo6u, a60 3HMXeHH:A pLLUKD 6e3 npunynHu, Big- Tak MoBTOPUTHK
MIHHOT BiJl CUCTEMHOI0 4epBOHOIr0 BOBYaKa d TECTyBaHHS
Hi
v A
MpunnHUTH PosrnsaHeTe Moxnu-
TeCTyBaHHs BiCTb 6iONCii HUPKK

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

CepueBo-CyANHHUIA
pU3nK

MpoTeiHypis i npo-
rpecyBaHHs XXH
(auB. po3pain 1)

Pu3uk iHcikyBaHHSA

TpaBMa KicTKu

Kopekuis cnocoby XuTTa — BigMOBa Bif KYpiHHS, ONTUMI3aLis Macu Tina, gidnyHi Bnpasu
— JlikyBaHHsa gucninigemii

— Hu13bKi 0o3m acnipuHy nif Yac BariTHOCTI

— KoHTponb apTepianbHOro TMcky

— YHuKauTe OieTV 3 BUCOKMM BMICTOM HATpItO

— OnTnmi3auia apTepianbHOro TUCKY

— PeHonpoTekTopHi npenapatu, sk-ot 6nokapaa PAAC, iHribitop H3KTI2 ToLwo, y cTabinbHnx
nauieHTiB 6e3 'YH

— YHUKarTe HeDpOTOKCUYHMX NpenaparTis

— 3ano6irante N'YH

— OujHiTb icTOpIt0 XBOPOOM Ha HAsABHICTb reprnec 30CTep Ta Ty6epKynbo3y

— CkpwvHiHr Ha BI'B, BI'C, BIJ1 Ta BakumHauijto npotn BI'B

— lNpoTurpmnosHa Ta MHEBMOKOKOBA BaKLMHaLLis

— lMNpodpinakTvka Pneumocystis jirovecii (npo6nemy NoTeHLinHOi NO6i4HOI peakLii Ha npe-
napart 06roBOPeHO HUXYE)

— IHouBigyansHUN po3rnsag PeKOMOIHaHTHOT BaKLMHM NPOTU repriec 3ocTep

— IHpuBigyansHUI po3rnag Wo[o iHWNX iIHPEKLiNHMX OpraHiaMiB BiAMOBIOHO 0O BUMOT 3aHe-
NOKOEHHS rPOMAaCbKMM 3[0POB’AM Mif Yac NikyBaHHS

— OujHka MiHepanbHOi LLiNIbHOCTI KICTKOBOI TKaHVHM Ta pU3WKy Nepenomis
— [o6aBku kanbLjto Ta BitamiHy D
— BicdocdoHaTty, AKLWO Le HeobXigHO

24
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3akiHyeHHs puc. 3

Bnnus ynbrpacpio- — COHLEe3axX1CHUIN KpeM LLIMPOKOro cnekTpa Aji
nery — O6mexTe BNAvB ynstTpadioneTy

lNMepepyacHe BUCHa-
XKEeHHS IEYHUKIB

— AroHiCTV rOHaAoTPONIH-PUAI3UHI-FOPMOHY (TO6TO Nennponia)
— KpiokoHcepBaLjisi cnepmu/aiLeKkniTuH

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

— OuiHnTu iHgmBigyanbHi akTopy pU3MKy 3M0AKICHUX HOBOYTBOPEHb
Pak — BikoBMI CKPUHIHT 3M0AKICHUX MyXJNH

— 3BeaiTb 40 MiHIMyMy OOBI4HWUIA BMAMB LmKknodocdamigy fo < 36 r
PucyHok 3. 3axoau ans miHimisayii pusnKky ycknafHeHb, nos’s3aHNX 3 BOBYaKOBUM HEHPUTOM
abo voro JiKyBaHHSIM
Mpumitkn: posgin 1 nocunaetscs Ha po3gin 1 Kepisunyrsa KDIGO woao rnomepynsapHux 3axsoptoBaHb. 'YH,

rocTpe ypaxeHHs1 HUpokK; XXH, xpoHi4yHa xBopoba Hupok; BI'B, Bipyc renaruty B; BI'C, Bipyc renatuty C; BIJ,
Bipyc imyHopedpiunty moamuun; PAAC, peHiH-aHrioTeH3uH-anbgocTepoHoBa cuctema; H3KTI2, HaTpivi-3anexHuii

KOTpaHcropTep ryoKo3un-2.

Bosuakosuii HedppuT I/Il knacy
(6ioncis HMpKK)

v

MpoTeiHypis HN3bKOro PiBHA |

h 4
IMyHOCYnpecuBHe nikyBaHHs
3 ypaxyBaHHAM eKCTpapeHanbHUX
NposiBiB CUCTEMHOI0 YEPBOHOIO
BOBYaKa

v

| HedpoTnyHuin cuHgpom |

+

OUiHiTb HasiBHICTb BOBYaKOBOI nogouuTonartii
(enekTpoHHa Mikpockonis 6yae KOPUCHOHO)

| JlikyiTe K XxBOpoOy MiHiManbHUX 3MiH (po3gin 5) |

|

PosrnsHbTe KOM6iHOBaHy Tepanito NigTPUMK/A HU3bKUMU [03aMu
FNIOKOKOPTMKOIGIB Ta iHLLIMM iIMyHOCYNPECUBHUM 3aCO60M

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

BHYTpillTHbOBEHHOTO LIMKJIo(ochaminy ( 1B); adbo 3) 6enimymad
i/a6o AMK, a60 HU3bKi 1031 BHYTPIlITHBOBEHHOTO IIUKJI0(hOC-
daminy (1B); abo 4) AMK Ta inrioitop kanbuuHeBpuHy (IKH),
KO (DYHKILisSI HIPOK HE € CEPO3HO MOPYIIEHO0 (TOOTO O11i-
HeHa MBUAKICTb KITy6oukoBoi dinbrpaitii [pLIK®] <45 m/xB
Ha 1,73 M?) (IB).

IIpaktnunuii mynkr 10.2.3.1.1. Pexum TIIIOKOKOPTUKO-
imiB 31 3HMKEHUMMMU J03aMU IIiCJIsI KOPOTKOIO KypcCy MYJIbCiB
METUJITIPEIHI30JI0HY MOXe OyTU pO3IJSHYTUI IIig 4ac I0-
YaTKOBOTIO JIiKyBaHHSI akTuBHOro BH, koiu sik HUPKOBI, Tak i
MO3aHUPKOBI MPOSIBU XBOPOOU IEMOHCTPYIOTh 3aI0BiIbHE MO-
qtinieHHs (puc. 7).

IMpakrnunuii myHkr 10.2.3.1.2. BHyTpilllTHbOBEHHE BBEICH -
Hs1 nuKiIodochaminy Moxe OyTM BUKOPUCTAHO SIK MOYaTKOBa
teparist aktusHoro BH 111 ta 1V knaciB y mauieHTiB, siki Mmo-
JKYTh MaTH TPYIHOIII 3 TOTPUMAHHIM TIEPOPATEHOTO PEXIMY.

IIpaktrunumii myakr 10.2.3.1.3. Cxema Ha ocHOBI AMK €
0axkaHOIO IMOYATKOBOIO Tepalrielo mpoicdeparuBHoro BH misa
MAali€HTIB i3 BUCOKUM PU3UKOM O€3IUIiAAs1, HAMpUKJIa Malli-
€HTIB, SIKi MOMepeaHbO NpuiitManu HukKIodocdamin Bia cepen-
HBOTO 10 BUCOKOTO 103yBaHHSI.

intravenous cyclophosphamide (7B); or iii. belimumab
and either MPAA or low-dose intravenous cyclophos-
phamide (1B); 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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IIpaktnunwmit myskr 10.2.3.1.4. IlouaTkoBa iMyHOCYyIIpe-
cuBHa Tepairis, sika Bkiodae IKH (BokinocrnopuH, TakposiMyc
200 LIMKJIOCIIOPMH), MOKe OyTH Kpalllolo y MaIli€HTIB i3 BiTHOC-
HO 30epekeHOI0 (bYHKIIEIO HUPOK i MPOTEIHYpi€l0 HePPOTUY-
HOTO Jiarna3oHy, UMOBIpHO, TaKOX Yyepe3 3HaUHi MOIIKOIKEH -
HsI TIOIOLIUTIB Ta y MAlli€HTIB, SIKi HE MEPEeHOCATh CTaHIAPTHI
o031 AMK abo He migxondTh Yn He 0axaloTh BUKOPHUCTOBYBA-
TH CXeMU Ha OCHOBI IMKIodocdaminy.

IMpaktnunumii myakr 10.2.3.1.5. TloTtpiitHuit iMmyHOCYyTIpe-
CUBHUIT pexxuM — Oeslimymab 3 mirokokopTukoinamMu Ta AMK
200 3HIKEHOIO 103010 HUKIIo(ochaminy Moxke OyTH KpalluM y
MALI€HTIB i3 ITOBTOPHUMU 3aTOCTPEHHSIMHU a00 3 BUCOKUM PU-
3MKOM IIPOrpeCcyBaHHS 10 HUPKOBOI HEMOCTATHOCTI BHACIIOK
TSKKOI XPOHIYHOI XBOPOOU HUPOK.

IMpaxktnyauit myskt 10.2.3.1.6. IHmi MeToau JTiKyBaHHS,
SIK-OT a3aTioNnpuH abo JieIyHOMIJ Y TTIOEHAHHI 3 TJTIOKOKOP-
TUKOIIaMM, MOXYTb PO3IJISIIATUCS 3amicmb PEKOMEHIOBAHUX
MOYaTKOBUX TpernapaTiB st mipodtipeparnsHoro BH y curtya-
isIX HEeTMepeHOCUMOCTI TAalliEHTOM, BiJICYTHOCTi JOCTYITHOCTI
Ta/abo0 HaAMIpHOI BapTOCTi CTAaHAAPTHUX JIiKiB, aje Ii aib-
TepHATUBU MOXYTb OyTH ITOB’sI3aHi 3 HUKI0I0 e(heKTUBHICTIO,
BKJTIOYAIOUM 301IBIICHHS YaCTOTH PEeIMANBIB XBOPOOU Ta/abo
301IbIIIEHHS BUMAAKIB TOKCUYHOCTI IIperapary.

IIpaktuynuii myHkt 10.2.3.1.7. HoBi GiosioriuHi Ta HebGio-
JIOTiYHI METOIM JiKyBaHHS 3HAXOASThCS Ha CTajlii pO3p0o0KH Ta
MOXYTb MPEACTABISATH MailOyTHI BapiaHTU JIIKyBaHHSI aKTUB-
Horo BH. Putykcumab MoXHa pO3IJISTHYTH JJIsT TTAlli€EHTIB i3
CTIKOI0 aKTUBHICTIO 3aXBOpIOBaHHSI a00 HeaaeKBaTHOI Bill-
MOBIJII0 HA TTOYAaTKOBY CTaHAAPTHY Tepartito.

10.2.3.2. [liompumyroua mepanis 6oguakosoeo Hegppumy Il
ma 1V kaacie

Pexomenpamnis 10.2.3.2.1. Mu pekoMeHAyeEMO, 1100 ITiCJIst
3aBepIlIeHHs] IT0YaTKOBOI Teparlii malieHTu oTpuMmyBaiu AMK
SIK MiATpUMYtode JTikyBaHHs (1B).

[Mpaktuunuii nyHkt 10.2.3.2.1. A3aTionpuH € aabTepHaTh-
Boto AMK miciist 3aBepiieHHs TOYaTKOBOI Teparlii y TallieHTiB,

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 I1I 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 (/B).

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, K MoYaTKoBe
NiKyBaHHA

MeTunnpepHi3050H BHY-
TPiLLHLOBEHHO, NMYJbCU

MepopanbHuii NpeaHi3oH/
eKBiBaJNIeHT (Ha AeHb)

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 <5wmr

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

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

0,25-0,5 r/poby po 3 gHi.,
AK NpaBunJio, BKITIOYEHO AK
ro4aTkoBe JliKyBaHHs

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

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

PucyHok 7. [puknanu ritoKOKOPTUKOIAHUX CXeM NliKyBaHHSI BOBYaKOBOIro Heqhputy
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sKi He TiepeHocssTb AMK, He MaroTh noctymy 1o AMK a6o ski
IUTAHYIOTh BariTHICTb.

IIpaktnunuit myskr 10.2.3.2.2. o3y IIIOKOKOPTUKOI-
IiB CJIiI 3MEHIIyBaTU A0 HAaWMEHIIIOI MOXKJIMBOI J03M IIil Jyac
OiATPUMYIOYOI Teparlii, 3a BUHSITKOM BUMAAKiB, KOJU IJIIOKO-
KOPTUKOIAM TOTPiOHI IS JIIKyBaHHSI €KCTpapeHaJbHUX Ipo-
sIBIB BOBUAKa; MPUMUHEHHS 3aCTOCYBaHHS TIIOKOKOPTUKOIIiB
MOXHa PO3MJISIHYTHU Mic/sl TOTO, SIK y MAaLliEHTIB 30epira€Tbest
MOBHA KJIiHIYHA peMicisl 32 HUPKOBMMM TMOKa3HUKAMU TPOTSI-
oM > 12 Mics1IiB.

IMpaktnunuii myHkT 10.2.3.2.3. Jlo3a mikodeHonaTy Mode-
Ty (MM®) y paHHiii miaTpumMytodiii asi cTaHOBUTH MPU-
061m3H0 750—1000 Mr nBivi Ha AeHB, a IJ11 MiKO(hEHOI0BOI KHC-
ot (M®K) — nipubnusno 540—720 Mr ABivi Ha JCHbD.

Ipaktrunmii myHkT 10.2.3.2.4. 3arajgbHa TpUBAJIICTh MoYaT-
KOBOI iMYHOCYIIpECii IItoc KOMOIHOBAHOI ITiATPUMYIOUO] iMyHO-
cynpecii mst mpostideparusHoro BH Mae ctaHoBuTH > 36 MicsI1IiB.

[Mpaktuynmit myHkT 10.2.3.2.5. [NauieHTn, sIKi OTpUMyBaIn
MOTPiliHY IMYHOCYIIPECUBHY CXeMy, 1110 BKJIIOYae OenimMymad
a06o IKH na momaTok 1o cTaHIapTHOI iMyHOCYIIPECUBHOI Tepa-
Mii, MOXXYTb IIPOAOBXKYBATHU ITOTPIHY IMyHOCYIIPECUBHY CXEMY
SK HiATpUMYIOUy Tepariito (puc. 9).

Tpaxktuaaumit myHkT 10.2.3.2.6. ko AMK Tta azationpuna
He MOXKYTh OyTY BUKOPUCTaHI IJIs1 MiATPUMYIOUOI TepaIlii, MOXK-
Ha po3misiHyTy IKH a6o mizopubin um nedayHomin (puc. 9).

10.2.4. BosuakoBuii Hedput V Kiacy

[Mpaktnynuit myHkt 10.2.4.1. 3anporoHOBaHMI TIiAXif
10 JIIKyBaHHS TalieHTiB i3 unctuM BH V kiacy onmcano 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 [o- KiB; 6e3ney- mymaby npo-
Kasax BUCOKOI HWI Nig 4ac [EMOHCTPOBaHi
BipOrigHoCTi; BariTHOCTI B QOCHIOKEHHSX

HMX4a 4acTto-
Ta 3arocTtpeHb

BLISS-LN (104-i1
TUXKOEHb) Ta PO3-

NMOPIBHSHO 3 LUMPEHUX BifKpW-
NigTPUMYHNM TUX OOCNIMKEHHAX
npumnoMom (28-1 TXKOEHD)
asaTionpuHy (MpakTn4Hui

nyHKT 10.2.3.2.5)

EdpekTuBHICTL | 6€3- Takponimyc i Hocsig
reka BOKJIOCMOPUHY  LIMKITOCMOPWH nepe-
NPOAEMOHCTPOBaHI  6e3MmeyHi nig 4ac BaXHO

B AURORA 1 (52 BariTHOCTIi; Hedo- Y ANOH-
TXHi) i AURORA CTaTHbO JaHUX  CbKUX

2 — MPOMOBXEHHs1  MpPO BariTHICTb nauieHTiB

BMNPOBYBaHb (2
poku); edheKTMB-
HiCTb | 6e3neka
Takponimycy npo-
OEMOHCTPOBaHi

B OOCHNImKEHHI
«MynbTuuinsosa
Tepanis» Ha Kutan-
CbKWX NavieHTax, y
AKUX TaKponimyc i
3HMXeHi o3n MM
3acTocoByBanucs

NpoTArom 24 micsuis

(MpaKkTU4HWMIA NYHKT
10.2.3.2.5)

npu 3acTocyBaH-
Hi BOKIIOCMOPUHY

PucyHok 9. ligTpumyroya imyHocynpecuBHa cxema y nauieHTiB 3 BOBY4aKOBUM HEehpUTOM

TMpumitkn: AURORA, PeaKuisi HUpOK rnpy akTUBHOMY BOBYaKy 3 BoksiocriopyHom; BLISS-LN, E¢hekTuBHicTb i 6€3-
neka 6enimyma6y y nauieHTis 3 akTuBHUM Bos4axKoBum Hegpputom; IKH, iHribitop kanbumHespuHy; AMK, aHanoru

MiKogheHonaTHoi KUC/IOTH.
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10.2.5. Bignosinp i pemuaus

10.2.5.1. Ouinka 6ionoeioi Ha aikyeanus npu BH

[Mpaktnunuii myHkt 10.2.5.1.1. BuzHaueHHs BianoBiai Ha
Tepamito BH, 1m0 BUKOpHCTOBYETBCS B KITIHIYHUX JOCITiIKEH-
HS$IX, HaBeieHo Ha puc. 11.

10.2.5.2. Jlixysanus He3a0o8inbHoi 8ionogioi
Ha NIKYBAHHS

IIpaktnunumii myHkr 10.2.5.2.1. ATropuT™iyH1M TiaXia 10
MAali€HTiB, BiAMOBiAb Ha Tepallilo SKUX BBAXKAETHCS HE3a10-
BiJIbHOIO, HaBeEHO Ha puc. 12.

10.2.5.3. Jlixysauus peyuougy BH

[MpakTuannii myHKT 10.2.5.3.1. ITicasg gocsirHEHHST TTOBHOL
a00 yacTkoBoi peMicii peunnus BH citin nikyBaTtu Tieto camoro
MOYaTKOBOIO Teparti€lo, sika BUKOPUCTOBYBaJacsl ISl AOCST-
HEHHsI IT0YaTKOBOI BilIIOBiAi, 00 aJIbTepHATUBHOIO PEKOMEH-
JIOBAHOIO Teparli€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.

BosuakoBuii HecbpuT V knacy
(6ioncia HMUpKK)

v

MpoTeiHypis HU3bKOrO PiBHS

KoHTposoviTe piBeHb rpoTeiHypii Ta 3anobiraite yCcKnagHeHHs M abo ikyuTe ix
(Hanpuknag, TpoM603, auchinigemisi, Habpsiku). Npy 3arocTpeHHi NpoTeiHypii Ta/abo
YCKNaaHEeHHsIX npoTeiHypii (Tpom603, gucninigemisi, HA6PsKM) PO3riisHBTE IMyHOCY-
rpecuBHy Teparito

v

MpoTeinypis HePPOTUHHOrO Oiana3oHy

1. Bnokaga peHiH-aHrioTeH3MHOBOT CUCTEMM i
KOHTPOSb apTepianbHOro TUCKY

2. ImyHOocynpecuBHe NiKyBaHHSA 3 ypaxyBaHHAM
No3aHVPKOBUX NPOSIBIB CUCTEMHOIO YEPBOHOIO
BOBYaKa

3. [apoKCMXNOpOoxXiH

1. Bnokapa peHiH-aHrioTEH3MHOBOT CUCTEMU Ta KOHTPOIb
apTepianbHOro TUCKY

2. Komb6iHoBaHe imyHOCynpecuBHe NiKyBaHHS rMOKOKOP-
TMKOIAAMM Ta OfMH iHLUWIA areHT (Hanpuknag, aHanoru
MIKOGOEHOSI0BOI KUCIIOTH, LiMKodocdamis, pekomeH-
JaLis pexuMmy roKOKOpTMKOIgiB, ane 6axxaHa nomipHa/
3MeHLweHa fo3sa (nyHkT 10.2.3.1.1))

3. MigpoKcmxnopoxiH

PucyHok 10. JlikyBaHHS1 nayieHTIB i3 Y4NCTUM BOBYaKOBUM Heghputom knacy V

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

MoBHa BignoBigb* 360py cexi

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

— MpoTtarom 6—12 micAuiB no4aTok Tepanii, ane Moxe TpusaTty GinbLue HiX 12 Mmic.

lMepBuHHa edhek-
TUBHICTb HUPKOBOI
Bignosigi

— CINK < 0,7 r/r (70 mr/mmonb) Ha 1,73 m?
— pLUK® He 3HMXyeTbCsA NnoHag, 20 % Bif, BUXiAHOMo piBHA, ab6o 60 mn/xe/1,73 m? Ta 6inbLue
— He 3acTocoByBanacs ekctpeHa Tepanis npyu HeeEKTUBHOCTI NiKyBaHHS

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

YactkoBa BignoBigb

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

— lMpoTtarom 6—12 micauiB nicna no4aTky Tepanii

BipcyTHicTb Bigno-

Bifi YyaTky Tepanii

— HemoXnuBICTb JOCArTU 4aCcTKOBOI a60 MOBHOI BigNoBiAi npoTarom 6—12 micauis nicns no-

PucyHok 11. BusaHa4eHHs1 BignosBigew, siki 3a3Buvari BUKOPUCTOBYIOTbCS B K/TIHIYHUX BOCTIAXEHHAX
BOBYaKOBOIro Heghputy

TMpumitkn: *ans gitevi Bikom go 18 pokiB NoBHa BigMoBiAb BU3HAYa€TbCSA K NPoTeiHypia < 0,5 r/1,73 M? Ha AeHb
abo < 300 mr/m? Ha AeHb Ha OCHOBI 24-roguHHOro 3pa3ska cedi. PLUK®, po3paxyHkoBa LUBUAKICTb K/1y604YKOBOI
pinbTpadii; CBK, 6inok-kpeaTtnHiHose criBBigHOLLEHHS.
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[NepeBipTe NPUXUbHICTb A0 NiKYyBaHHS

3abeaneyTte agekBaTHy [03Yy iIMyHOLENPECUBHUX Npenaparis, BUMIPSBLLM piBEHb NpenapaTy B nia3mi Kposi,
AKLLO Lie MOXIMBO abo JOCTYMHO (MepeBipTe piBeHb MIKOEHONOBOI KUCOTH, AKLLO BUKOPUCTOBYHOTHCS aHasno-
r1 MiKOGPEHONOBOI KMCNoTU/nepeBipTe AaHi iHya3ii, AKLLO BUKOPUCTOBYETLCS LiMKodocdamia)

[MoBTOPITE 6IONCII0, AKLLO € CyMHIBU LLIOAO XPOHi3aLii abo iHLOoro giarHo3y (Hanpuknag, TPOMOOTUYHA MiKPOaHTi-
onaris)

Po3rnsiHeTe MOXIIUBICTb Nepexomy Ha ankTePHATVIBHY PEKOMEHOOBaHY CXeMy fiKyBaHHS 3a HAsBHOCTI MEpCUCTY-
0HOrO aKTVBHOIO 3aXBOPIOBaHHS

PosrnaHeTe HacTynHe ons pedpakTepHux nauieHTiB © [lonaBaHHsA putykcumaby abo iHLLIMX 6ioNoriYHnX METOLIB
NiKyBaHHs © [oJoBXeHW KypC BHYTPILLHLOBEHHOro BBeAEHHS © MynbcoBui Lyknodocdamig ® Yyactb y KniHiy-
HUX OOCMIIKEHHAX, AKLLO Lie Bignosigae Bumoram

PucyHok 12. JlikyBaHHA nayieHTiB, ki NoOKa3anu He3a[o0BiNbHY BifnoBiAb Ha Mo4aTKoBYy Teparito aKkTUBHOIro
BOBYaKOBOro HeghpuUty

BosyakoBuin HetbpuT Ta nigo3pa Ha
TPOMOOTMYHY MIKpOaHrionarito

il

TecT Ha akTuBiHCTb ADAMTS13 Ta aHTuTINa
no ADAMTS13
MoYHITbL NAa3Mo- TecT Ha aHTUbocdoninigHi aHTUTINa
SaMILLEHHA Ta CepepHin/sucokuii l

-

FNIOKOKOPTUKOION B [4— . .
O4iKyBaHHi peayrnbTa- CrpaTtudikadis pusmky TpoM6OTUY-
TiB (gopocri) —  HOi TPOMOGOLIMTONEHIYHOI Nypnypu
Hnsbkuin pusmk* (wkana PLASMIC)
(0—4 nyHkTN)

pU3KK (> 5 NYHKTIB)

h 4 h 4 A
Hu3bka aKkTMBHICTb HopmarnbHa akTUBHICTb | | HopmanbHa akTBHICTb
ADAMTS13 (< 10 %) ADAMTS13 i BigcyTHI ADAMTS13 Ta HasnBHi
aHTUdoconinigHi aHTUdoconinigHi
aHTuTIna aHTUTIna

v ! il

CUCTEMHUIA YEPBOHMIA BOB-
Yyak, acoujirioBaHui i3 TPOM60-
TUYHOK TPOMOOLIMTOMNEHIYHOO

nypnypoto

OuiHnTb eTionorito
TPOMOBOTUYHOI MiKpO-
aHrionarii

CviHgpom aHTudocdo-
ninigHoi Hedgponarii

h 4
MepBUHHA 260 BTOPMHHA
KOMMeMeHT-ornocepekoBaHa
TPOM6OTHYHA MiKpoaHrionarTis

: ! :

[nasmozamilleHHs PoarnsiHbTe IHWa
+ [IIOKOKOPTUKOIAN ekyniaymab eTionoris y

+ puTyKcumab AHTUKOarynsauis +/—
+/— Kannaunsymao nnasmo3amilLeHHsI

PucyHok 13. BegieHHs1 nayieHTiB i3 BOBYaKOBUM HEYPUTOM i TDOMBOTUHYHOIO MiKpoaHrionariero.
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: ADAMTS 13, gesinterpuH i MetanonpoTteiHa3za 3 MOTUBOM Tpomb6ocrioHauHy tuny 1, 4neH 13; PLASMIC,
KinbkKicTe TPOM60UNTIB, KOMGiIHOBaHa 3MiHHa reMoJli3y, BiACYTHICTb aKTUBHOIO paKy, BifCYyTHICTb TpaHcnnaHTayil
CTOBOYpPOBUX KNIITUH a60 ConifHNX opraHiB, cepeAHiv KkopryckynsapHui o6’em (MCV), mixkHapogHe Hopmarsi3oBa-
He cnisBigHoweHHs (INR), kpeaTuHiH.
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10.3. OcobauBi cutyauii

10.3.1. BoBuakoBuii HeppuT i TPOMOOTHYHA MIKPOAHTiO-
naris

[Mpaktnanmii myskT 10.3.1.1. [MTamienTn 3 BH i tpom6oTIa-
Hoto MiKpoaHrionaTieto (TMA) MoBUHHI JIiKyBaTUCS BilMOBiI-
HO 10 OCHOBHOI eTioJiorii TMA, sik moka3zaHo Ha puc. 13.

10.3.2. BariTHicTh y XBOPUX HA BOBYAKOBHIA He()pUT

IIpaktnunumii mynkr 10.3.2.1. [Namientam 3 aktuBHuM BH
CJliI peKOMEHIyBaTU YHMKATH BariTHOCTi, ITOKM XBOpoOa ak-
TUBHA a00 TpHUBA€E JIIKyBaHHS ITOTEHLIMHO TepaTOreHHUMU
rpernapaTaMi, a TaKOX MPOTSITOM > 6 MiCSIIiB ITiCJIsT TOTO, SIK
BH cTae HeaKTUBHUM.

[Mpaktnynuit myHkr 10.3.2.2. lo6 3MeHIIUTH pPHU3UK
YCKJIQJIHEHb BariTHOCTI, TiAPOKCUXJIOPOXiH CJIi/l TPOOBXKYBaTH
i1 Yac BaTiTHOCTI, @ HU3bKi 103U acTlipuHY CJIiJi PO3MOYNHATH
1o 16 TUXKHIB BaTiTHOCTI.

IIpaktnunumit myHkr 10.3.2.3. [MIOKOKOPTHKOIIM, Timpo-
KCUXJIOPOXiH, a3aTiONpPUH, TAKPOJIiMYC i IIMKJIOCIIOPUH BBaXKa-
IOThCsI O€3MeYHUMU iIMYHOCYNIPECMBHUMM METOJAMU JIIKyBaH-
HSI TTiJ Yac BariTHOCTI.

10.3.3. JlikyBanHsi BOBYaKOBOTO HedpuTy y aireid

[Mpaktuynwmit myskr 10.3.3.1. JlikyiiTe negiaTpuyHUX Talii-
enTiB i3 BH 3a mormomororo cxem iMmyHocyIIpecii, momiOHUX 10
THX, 1110 3aCTOCOBYIOThCS IIJISI IOPOCIIMX, ajie TIil Yac po3poo-
KM TUIaHy Teparlii BpaXOBYTe NMUTAHHS, IO CTOCYIOThCS IIi€l
MOITYJISILII, TaKi SIK KOPUTYBaHHS TO3U, PICT, (PEPTUIBLHICTH Ta
MICUXOCOLiabHi (haKTOPH.

10.3.4. BeieHHs1 XBOPUX HA BOBYAK 3 HUPKOBOIO HEJ0CTAT-
HiCTIO

[Mpaktnunuii nyHkr 10.3.4.1. Mamientu 3 BH, y sikux po3-
BUBA€EThCS HUPKOBA HEIOCTATHICTb, MOXYTb JIIKYBaTUCSI 3a
JIOTIOMOTOI0 TeMOJiai3y, IepUTOHEAIbHOTO Aiaji3y abo TpaH-
CIUIaHTallil HUPKU; TPAHCIJIAaHTALlisl HUPKW € Kpalloio MopiB-
HSTHO 3 IOBTOTPUBAJIMM JIiaJ1i30M.

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.

lMepeknap: k.m.H. M.[. IBaHoBa, peaarysaHHs: npop. .M. IeaHos W
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The search for new pathogenesis of cardiorenal
syndrome: the effect of local Schumann resonance
on the occurrence of episodes of kidney disease
and myocardial infarction

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 sfudy 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 their incidence. 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
electroencephalogram’s frequency ranges: SDelta (0-3.5 Hz), STheta (3.5-7 Hz), SAlpha (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 trends in the dynamics of indicators and graphical similarities. 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 fo 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 contributes 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 fo the functional state
of the cardiovascular system and the condiition 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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now clear that the human body is a com-
plex interconnected multi-hierarchical
system in which all organs are functional-
ly united and influence each other. This is
confirmed by the fact that cardiovascular
and renal diseases are often combined and
cause mutual progression of pathology. As
a result, more than 90 % of patients with
heart failure have chronic kidney disease,
and individuals with acute heart failure
develop acute kidney injury. According to
the existing consensus (the Acute Dialysis
Quality Initiative conciliation conference
held in Venice in 2008), a pathological
combination of cardiovascular and kidney
diseases, when acute or chronic dysfunc-
tion in one organ caused acute or chronic
dysfunction in another, was called cardio-
renal syndrome [7—9].

The leading causes of kidney injury in

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

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 in 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 {7}~ , where 7is 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.

Fl,o)=31 t(t-1)e™, teZ (2).
t=—o

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)|? (3).

Spectrograms investigated in this work is the squared
modulus of STFT (Eq. (3)). Originally, units of a spectro-
gram would be pT? « s2. 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 .

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 P5 (SGamma) [32; 65] Hz
(r=10.009; 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 [85—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 KApAiIOPEeHAALHOrO CUHAPOMY: 3B’1I30K AOKOAbHOrO pe3oHaHcy LLymaHa
3 BUHUKHEHHSIM €ni30AiB 3aXBOPIOBAHHS HUPOK Td iHPAPKTY MiOKApAQ

Pe3iome. Axryanbnicts. [TanneMis XpoHiYHMX HeiHpeKLiHHMX
3aXBOPIOBaHb Ta BUCOKA MOIIMPEHICTb MOETHAHOTO YPaXKEHHS
CepLIEBO-CYAMHHOI CUCTEMU i1 HUPOK 3yMOBIIOIOTH aKTYaJIbHICTh
MPOJOBXKEHHST HAYKOBUX AOCIIIXKEHb TSI BUPILUEHHST LIMX MEAUY -
HUX 1po0GeM. ToMy METOI0 POOOTH GYJI0 TIOPIBHSITH BILIUB €JIEK-
TPOMATHITHOTO TOJsT 3eMJIi Ha BUHUKHEHHSI €Mi30/iB 3aXBOPIO-
BaHHSI HUPOK Ta iH(apKTy MioKap/a 3a/1s1 MOIIyKY HOBMX ITaTOre-
HETMYHUX KOMITIOHEHTIB KapiopeHaJIbHOTO CUHIPOMY Ta MOTJIU-
OsieHHs1 (pyHAaMeHTalIbHUX 3HaHb. Psa mociimkenb 2014—2018
POKiB 110J10 JaHUX 3 TMTOBCbKOro Marviromerpa GCI003 nosesnu,
110 3MiHU B €JIEKTPOMAarHiTHOMY 1oJti 3emJii BilirpaloTb BaXKJIUBY
poJib y MaToreHe3i cepleBO-CyAMHHMX 3aXBOPIOBaHb, a TAKOX 1X
yacToTi. DyHKIIIOHYBAHHSI CEPLIEBO-CYIMHHOI CUCTEMU Ta HUPOK
TiCHO ITOB’s13aHe Yepe3 MeTabOo IiuHI MPOLECH CeplieBO-HUPKOBOL
MeTabosiuHoi oci. Tomy B 11iii poOOTi Tpeda OysI0 MepeBipUTH Ti-
MoTe3y Mpo Te, 1110 3MiHU B €JIeKTPOMarHiTHOMY MOJIi 3eMJli TaKOX
MOXYTb BIUIMBATHA Ha MaTOr€He3 3aXBOPIOBaHb HUPOK, OCKiJIbKU
JIOBEJICHO, 1110 BOHM BIUIMBAIOTh Ha (DYHKILIOHYBaHHS CEepPLEBO-
cynuHHOI cuctemu. Marepiaiu Ta MeToau. BUKoHaHE MOIIYyKO-
BE PETPOCIIEKTUBHE JOCTIIKEHHS BIITMBY MiCIIEBUX PE30HAHCIB
[IlymaHa Ha 4acTOTy TocITiTaji3auiif 3a ygacti 1340 maiieHTiB i3
3aXBOPIOBAHHSIMU HUPOK. TakoX BUBUEHO B3AEMO3B’S30K MiX
MmiciieBUMU pe3oHaHcamu LllymaHa Ta BUHMKHEHHSIM iHGbapKTy
miokapaa B 703 XxBopuX, rocmiTagdi3oBaHUX 10 YHiBEPCUTETCHKOIL
JikapHi JIMTOBCHKOTrO YHiBepCUTETY HayK Tpo 3m0poB’s. Cepen-
HSI TOTYKHICTb (IyKTYalliii JIOKaTbHOTO MarHiTHOTo noJist B JIut-
Bi BU3Havyayiach y pT2 s2 y ’ATH pi3HUX YAaCTOTHUX Jiara3oHax,
sIKi TIlepekpuBaTh pe3oHaHc lllymaHa Ta 4acTOTHi miamazoHu
enexrpoeHuedanorpamu: SDelta (0—3,5 Tir), STheta (3,5—7 Iir),
SAlpha (7—15 Tix), SBeta (15—32 Iir), SGamma (32—66 Ii1). Byno
MpoaHasi30BaHO J1aHi rocmitaiizauiil y HedposoriuHe BiaaiaeH-
Hsl YHIBEpCUTETCHKOI JIiKapHi Ta 1MHaMiKy pe3oHaHciB Lllymana
3 1 ciung mo 31 rpyaHsa 2021 poky. BuBuanu nani rocmiraiiza-
i 3 mpuBony iH(MAapKTy Miokap/ia B KapiioJoTiuHe BiUTiJIeHHSs
YHIBEpCUTETCHKOI KJIiHIKM Ta AMHaMiKy pesoHaHciB Lllymana
3 1 ciuns o 31 rpynHs 2016 poky. Pe3syasraTu. BeraHoBneHo,
110 3MiHM HAIIPY>KEHOCTi JIOKAJIbHOIO MarHiTHOTO TOJIs 3eMJIi B
2016 Ta 2021 pp. Oynu MOPiBHSIHHI Ta BiAMOBiZalN XapaKTepHiii
piuHill AMHAMILi JTIOKAaJbHUX €JIeKTPOMarHiTHUX ToJtiB 3emJi. Lle
JIaJI0 3MOTY TIPOBECTH MOPIBHSUIBHUI aHali3 piYHUX KOPesiii-
HUX rpadikiB, yCTAaHOBUTHU 3arajibHi TEHICHIIII TUHAMIKM TTOKa3-
HMKiB Ta rpadiuHi MOAIOHOCTI, a TAKOX IMiATBEPIUIO HASIBHICTb

3arajJibHOI 3aJIEXKHOCTI peakiliii Ha 30BHIIIHE eJIeKTPOMAarHiTHe
moJjie 3emJIi B Malli€HTIB K 3 HE(DPOJIOTIYHOIO MATOJIOTI€I0, TaK i
3 iH(apKkToM MioKapaa. Y HehpoJOoriYHUX XBOpUX 000X cTaTeit
yci koedilieHTn Kopesiii B ycix aiarnasoHax peoHaHciB Llyma-
Ha OyJIM MO3UTUBHUMMU. Y XKiHOUili rpyri HEraTUBHUM OYB JIM1iIe
koeditient kopensuii P5 (SGamma) [32; 65] T (r = —0,069;
p = 0,313). Leit cdakt, a TakoX HASIBHICTb 3HAYHOI AMHAMIKU
Koediuienra kopessuii PS5 (SGamma) [32; 65] T (r = 0,009;
p = 0,475) y rpymi 4oJIOBiKiB MOXe CBiTYMUTH TIPO T€, 110 Oiibla
HampyXeHiCTh MAarHiTHOTO IOJsl B LIbOMY Aiara3oHi MoXe OyTh
MOB’s13aHa 31 3HMXKEHHSIM YaCTOTH 3aXBOPIOBaHb HUPOK. OTpuma-
HO JIaHi Mpo Te, 1110 MiJBUILeHA HAITPY>KEHICTh MAarHITHOTO MOJISI B
raMMa-Jiamna3oHi Bix 32 10 65 [i1 ik maTore HeTUYHU I KOMITOHEHT
MOXeE BUKJIMKATHU JecTabijizalilo cepleBO-CyAMHHOI CUCTEMMU,
ajie BOJHOYAC TOB’s13aHa 3 MO3WTHMBHUM BIUIMBOM Ha CTaH He-
¢ponoriuHoi maTosorii. Buxomsau 3 1boro, MoxxHa YMOBHO TIpH-
MYCTUTHU TIPOTUJIEXKHY CIIPSIMOBAHICTh BILJIMBY €J1€KTPOMArHiTHO-
ro nosist 3emJli Ha MaTOreHeTUYHI MeXaHi3MU1 3aXBOPIOBaHb HUPOK
i ceplLieBO-CyIMHHOI cucTeMU. Lle HaOUHO 1EMOHCTPYEThCS TPU
MOPiBHSIHHI  KoeilliEHTIB KOpeJsIli MiX YacTOTOI BHIIAIKiB
3aXBOPIOBaHb HUPOK i iH(apKTy Miokapaa B YOJIOBIKiB i XiHOK.
TMocwieHHsT MarHITHOTO TTOJIST 3eMJTi B TaMMa-Jiaria3oHi Mpu3BO-
IINTH 10 30iTBIICHHS 3aXBOPIOBAHOCTI Ha iH(MapKT MioKapza, 110
IMITBEPIKYETHCS BETMKOIO KiTbKICTIO MALIiEHTIB Y 1iel mepioa. 3a
LIMX K€ YMOB PEECTPYETHCSI 3HUXKEHHS BUMAIKIB TOCIiTai3alliil 3
MPUBOJY NaTOJIOTii HUPOK. Lleil mpoTuieXXH11 HapsIMOK CITOCTe-
piraeTbesl B 0Cid 000X cTaTeit, aje B XXKiHOK peaklliisl CUIbHillIa, 1110
MiATBEP/LKYETHCS OUIBILIOI pi3HUIICI0 KOeDillieHTIB KOpessilii.
BucHoBKku: 1. 3MiHM eleKTPOMArHiTHOTO IMOJisi 3eMJli TIOB’sI3aHi
3 (DYHKIIIOHAJIbHUM CTAaHOM CEpIIEBO-CYIWHHOI CUCTEMU T HU-
POK. 2. MoXHa IPUTTYCTUTHU, 1O BITJIUB €JIEKTPOMATHITHOTO TIOJISI
3eMJli Ha MaTOTeHETUYHI MeXaHi3MU XBOPOOU HUPOK € MPOTHUIICK-
HUM, HiX ceplLeBO-CyanHHOI. 3. JIOCTOBIpHUX reHAEPHUX BiIMiH-
HOCTEH Yy KOPEeJIsILisiX MixK BIUTMBOM 3MiH JIOKQJIbHOTO PE30HAHCY
IllymaHa Ha (pyHKIiOHAJbHUM CTaH CEPLEBO-CYIMHHOI CUCTEMU
Ta HUPOK HE BCTAHOBJIEHO. 4. 3B’S130K JIOKAJIbHOTO TeOMarHiTHOTO
mmosst 3eMJti 3 (byHKITiED HUPOK MOXe OyTH I1Ie OTHUM HEBUBYE-
HUM TTaTOTeHETUYHUM MeXaHi3MOM Kap/1iopeHaAIbHOTO CUHAPOMY
Ta XpPOHIYHUX HeiH(MEKIIINHNIX 3aXBOPIOBAHb.

Ki10490Bi ci10Ba: Heindekuiiini 3axBopioBaHHs; KapaiopeHalb-
HUI CUHIPOM; 3aXBOPIOBAHHSI HUPOK; TOCTpUi iH(apKT Miokap-
na; JjokaibHUI pe3oHaHc LllymaHna; marHiTHe mosie 3emti
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AeHoBa NA.", IBaHoB A.A.?
"HaLIOHQABHNA YHIBEDCUTET OXOPOHM 3A0POB s iMeHi .. LLyrimka, m. Kuis, YkpaiHa
’HavjioHanbHu MeanyH yHiBepcuTteT imeHi O.O. boromonsLsi, M. Kuis, YkpaiHa

PeTpocneKkTuBHe AOCAIAXKEHHS NOpYLUEeHb
KUCAOTHO-OCHOBHOIO CTOHY B NALIEHTIB
i3 XPOHIYHOIO XBOPOO6OIO HUPOK

Pestome. AKTyaAbHICTb. [1OpYILEHHST YHKLIT HMPOK HEraTMBHO BIIAMBAE HQ KMCAOTHO-OCHOBHUK CTAH
(KOC) opranismy. Ane i nopyLueHHs KOC moxke roripLwysat nepebir XpOoHIYHOI XBOpobu HUPOK (XXH).
Tomy ripuvt O6CTEXXEHHI 1 AIKyBAHHI rnALieHTiB i3 XXH 0608 ‘s13Kko0B0O noTpibHO Bpaxosysatn KOC. Mera: peTpo-
CMeKTVBHO MPOBECTU QHAAI3 AMHAMIKK nokasHukiB KOC y nauieHtis 3 XXH 1-5-i cTaaii, siki 3Be€pHyAUCH MO
AMOYAQTOPHY MEAMYHY AOTMTOMOTY B AiKyBAALHUK 3QKAQA M. Knesa. Marepiaan ta metoau. [looseAeHO pe-
TPOCMHEKTUBHE PAHAOMI30BAHE KOrOPTHE AOCAIAKEHHS 53 MEANYHIX KAPT AMOYAQTOPHMX NALIEHTIB (pop-
ma 025/0), siki 3BepTAAUCH M0 AMOYAQTOPHY MEAMYHY AOMOMOry B TOB «HeppOAOriYHA KAIHIKQ npogecopa
AMUTPQ IBQHOBAO» 3 AlarHo3om XXH 1-5-i cT. 3a nepioa 3 AroToro 2022 poky no Aot 2023 poky. [auieHTv
6yAn TP PA3m obcTexxeHi Ha nokasHnkm KOC. lauieHTiB noaineHo HA 2 rpyrm: 1-wa rpyna (n = 31) — na-
uieHTn 3 XXH 1-3-i c1.; 2-ro rpyna (n = 22) — nauieHT 3 XXH 4-5-i cT. [loosBeaeHO aHAAI3 nokasHukie KOC y
AVHQMILL. Pe3yAbTQTN. PE3YABTAT MHOXKUHHOI AIHIVHOI perpecii anst nauieHTiB 3 XXH 1-6-i cT. (n = 63) noka-
3QAU, LLO ICHYE CUABHUV 3HQYYLLMM €eKT MK KanieM (K*) i LUBUAKICTIO KAY6OYKOBOI pinetpauii (GFR) (F(1;
13) = 10,59; p = 0,006, R?= 0,45, R?adj = 0,41). Pe3yAbTaTt MHOXXMHHOI AiHIVIHOI perpecCii MTOKQ3HMKIB NALEHTIB
3 XXH 1-3-i ct. 1-i royrm (n = 31) BKA3YOTb HQ CAQOKU HE3HAYHUY BIIAMB MK AQKTATOM (Lac) | GFR (F(1;
15) =1,11;p =0,310, R?= 0,07; R?adj = 0,01). Pe3yAbTQTt MHOXXWHHOI AiHIIHOIT perpecii mMOKQ3HWKIB NALiEHTIB
3 XXH 4-5-i cT. 2-i ipynuv (n = 22) NOKQ3AAU, LLO ICHYE AY>XKEe CUAbHUK CYKYMHUA HE3HQYHUM BIIAMB MiXK BOA-
HEeBUM MOKA3HMKOM (PH), MOPLIAABHMM TUCKOM BYIAEKNCAOro ragy (pCO,), NapLiQAbHMM TUCKOM KUCHIO
(PO,), KoHUeHTPaLier Gikap6oHaty (CHCO,), HOAAMLLKOM OCHOBM B MO3QAKAITMHHIV piamHi (Be(ecr)), K,
3QraAbHMM BYIAEKNCAUM ra3om (TCO,), QHIOHHUM PO3PUBOM 3 KOHLIEHTDALIEKD K*, BKAKOYEHOKO B PIBHSIHHSI
(AGQapPK), HaaamLkom ocHoBu (Be(b)), Lac i GFR (F(10; -3) = 0,3; p = 58,099; R2=-65,23,; R? adj = 155,53).
BucHoBkuK. Y naujeHris i3 XXH 1-5-i 1. npu pAocaipkeHHi KOC BUSIBAEHO KOPEASILiHWM 3B 530K K* | GFR 30
AOMOMOrOHK IHCTRYMEHTA MHOXXUHHOI AiHIVHOI perpecii. Y nepLwivi rpyni— 38530k Mk Lac i GFR, y Apyrivi —
yCi MPEeANKTOPM MAAM 3B°S130K 3 GFR.

KAIOYOBI CAOBQ: XpOHIYHO XBOPO6OA HMPOK, KMCAOTHO-OCHOBHMY TOMEOCTA3; KATIOHHO-QHIOHHW GAAQHC
KD OBI; METAOOAIYHI 3DYLLIEHHST

BCTYH KwucnorHo-ocHoBHa piBHOBara, pH BHYTpillIHbO- i ITO-

V namienriB i3 XXH cnocTepiraerbes OLIBIINIT PU3UK — 3aKJIITMHHOIO CepeIOBUIL OPTaHi3My JIOAMHU € OCHOBHM-
PO3BUTKY TOPYIIEHb KMUCIOTHO-OCHOBHOTO OanaHcy. Lleit MU cKJIagHMKaMU TOMeOCTasy, SIKUii MiATPUMYEThCS 371aro-
PU3UK 30LIBIIYETHCS PA30M i3 IPOrpeCyBaHHSM IOPYIIEH-  XKEHOIO €10 pi3HUX MexaHi3MiB [4]. B opraniami 1ronuHu
Hs pyHkuii Hupok. Tomy nocaimkenHs KOC y mauieHTiB3 ~ OJHOYACHO BimOYBalOThCSI COTHI TMCAY XiMiYHMX peakiiil
XXH € akryanbHum [1-3]. MiX ByTJI€BOJaMU, MiHEpaIbHUMU PEYOBMHAMU, BiTaMiHa-
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MU, OiIKaMM, TOPMOHAMM, JIiMiZaMM TOLIO, SIKi 0OMeKeHi
KOHILIEHTpallisSIMU pPeYOBUH, TeMIepaTyporo [5]. ¥V kuBux
opraHiamax karajiizaropamu € pepMeHTH (TPOTeiHN), sIKi
MoTpeOyIoTh TIeBHOTO 3HaueHHs pH cepenoBuiia, y siKo-
My BiIOyBa€eTbcsl XiMiuHa peakilisi 3 JTaHUM (EepMEHTOM
[5]. XimiunHa peakirist He BimOyneThbesl, ssKino pH cepemnosu-
II1a, Ie BOHA BigOyBa€Thcs, Buiiae 3a Mexi pH-ontumymy
nii ¢pepmenty [4, 5]. Hopmanbuuii piBens pH murommas-
MU gopiBHIOE 7,0—7,2, KpOBi 11 MIXKKJIITUHHOI PiIMHU —
7,40 = 0,03, akTuBOBaHMX JizocoM — 5—5,5 [4]. Bydepni
CUCTEMU XKMBOIro oprasiamy (docdatHa, rinporeHkap60-
HaTHa, TeMomIo0iHOBa i OiIKoBa) 3a0e3neuyroTh Leil pH-
ontumyM nii pepmenTy [3—35]. [MTopymenHs KOC Oyne He-
raTMBHO BIUJIMBATH HE TiJIbKM Ha aKTUBHICTb (DEPMEHTIB,
ajie i Ha iHIII SBUILIA: CTaH KOJIOINiB, HEPBOBO-M’SI30BY
30yITMBICTb, YYTIMBICTh PELENTOPiB, CUHTE3 aJeHO3MH-
tpudochary (ATD), cekpelild FOPMOHIB, MPOHUKHICTh
MeMOpaH To1o [4].

IlinTpumka cranocti pH 3milicH0o€eTbCS OydhepHUMU
cucreMaMM ((Qi3MKO-XiMiuyHi MexaHi3MM), IO € CyMilll-
1o c1abkoi ocHOBM abo cy1abKOo1 KUCIOTH 3 1X COJISIMU.
CuibHa KMCIOTA Mic/sl MOTPATUISIHHS B OyhepHUit po3unH
3B’SI3YETHCS 3 OCHOBOIO (OibIicTh HY) 3 HacTynmHMM yTBO-
PEHHSIM cJ1a0KOi KUCIOTH, sSIKa He TUCOIIII0E, i HeUTpalb-
HOi coni. 3MeHlIeHHs KilbKocTi BinbHUX H* 3amobirae
3HMKeHHIo pH [4].

BydepHi cucTtemMu KpoBi € aye BasKJIMBUMU, Cepel HUX
nepiie Micile nocinae rigpokapdbonarauii 6ydep (I'b), o
cTaHoBUTHL 53 % Bim 3arayibHOI OydepHOI EMHOCTI KPOBi:
rigporeHKapooHar riasmMu — 35 %, epurpountiB — 18 %.
Iami OydepHi cucteMu KpoBi: TeMOII00iHOBUL Oydep
(35 %), 6inkoBuii (7 %), opraniuHi pochaTn epuUTPOLIUTIB
(3 %) i HeopraniuHi pocdatu epurpounTiB i mwazmu (2 %)
[4, 5].

B excTpauentonsipHiii piguHi (00’€M K01 BTpUYi Oiib-
IIKUid 32 00’€M KpOBi) MpU HOpMaJIbHUX 3HaueHHsX pH
CHpsKeHI KUCJIOTHO-OCHOBHI Tapu AilOTh SIK Oydepu,
cepell SIKUX 3HAYHY pOJb Bifirpa€ BHYTPIIlTHbOKJTITUH-
Huit pocdatnuit 6ypep — H,PO,/HPO (pK’ = 7,2) si
criBBigHOWEHHAM (B Kposi) [HPO, ] : [H,PO, | =4 : 1.
KoHiieHTpallist rinpokapOoHary B Ij1a3Mi ~ 24 MEKB/JI TIpU
HopMmanbHOMY PCO, MakcuMalibHO 30LIblIYE pe3epBHi
MOXJIMBOCTI 11b0TO Oycdepa [4, 5]:

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

OH + H,PO; — HPO? + H,O [5].

Hiama3zoH pH BHYTpilTHBOKJIITUHHOTO CEpelOBUIIIA, HA
SIKWUI Moke BIMBatu ¢ocaTHa OydepHa cucrema, 3Ha-
XOOUTHCS B Mexkax Bif 6,1 no 7,7 (pH BHYTpilIHBOKIITUH-
HOI pinuHu 6,9—7,4). MakcuMmaabHa EMHICTh (HOChHaTHOTO
oydepa B kpoBi — pH ~ 7,2. BiH BIuiMBae Ha eKCKpellilo
ioHiB H" i3 ceuero B TyOynouuTax Hupku [5]. ¥V kiiTusi

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

VY noauHM B TKAHWHHUX PilMHAX i KPOBi riporeHKap-
OoHaTHa OydepHa cucTteMa € OCHOBHUM MO3aKJTITUHHUM
oydepom (35 % Bin yciei 6ydepHoi crcteMu Kposi). I siK1o
piBeHb BHYTPIIIHBOKIITMHHOTO pH y mogunu nepedyBae
B Mexax Binm 4,5 mo 8,5 (3a7eXUTh Bill TUITY KJIITUHU), TO
piBeHb pH kpoBi mae 6ytu 7,4. 1 3a0e3neuyeThcs e B Iep-
Iy 4epry TiZporeHKapOOHaTHOIO Oy(hepHOI CHCTEMOIO
HCO,/H,CO, [4, 5]. HuxuenepepaxoBaHi YNHHUKY IifI-
TBEPIKYIOTh 1I€:

1) mna yreopenns H,CO, Hemae JiMiTy mocTayaHHs
Co,[5];

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

3) ionis HCO, B excTpaue/onspHiil pianHi HabaraTo
Oinbliie, HiX iHIIMX Oy(PepHUX KOMITOHEHTIB [5];

4) xonuentpauii H,CO,a60 HCO,™ perymorThes TAMU
XK (i3i0T0TIYHMMH MexXaHi3MaMU (HAPKH i JIETeHi), 1110 3a-
0e3reuyoTh HopMaJbHUM piBeHb pH ekcTpauemonspHoi
pinunu [4, 5].

3rinHo 3 piBHsIHHSIM [eHmepcoHa — Xaccenabbaxa pH
KpPOBi 3aJIeXXUTh HE BiJi aOCOJIOTHOTO 3HAYEHHSI KOHIIEH-
Tpaliil cKIagHUKIB Oydepa, a BiJ iXHbOTO CITiBBiIHOIIICH-
Hs (5K i B ycix OyepHUx cucremax) [5]:

[A]

PH =pK’ +1 [HA]

y 3arajibHiii hopmi BUTIISIIAE TaK:

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

SKio BigHOIIEHHSI KOHIEHTpalliii akienTopa IIpo-
TOHIB i JOHOpA MPOTOHIB AopiBHIOE onuHuLi (pH = pK’),
OydepHa eMHICTh € MakcuMaibHOW0O. [imporeHkapboHaT-
Ha OydepHa cuctemMa HalOUIbII eDEeKTUBHO 3abe3reuye
piBeHb pH tutazmMm kpoBi B Mexax 7,4, OCKiJIbKU B allb-
BEOJIIPHIN Ta30Bill cyMillli piBHOBaXkHa KOHIIEHTpaLlist
[H,CO,| BusHavaerbea Tinbku tuckom CO,, i Ha Hei He
BIUIMBAE JI0IaBaHHSI KUCJIOTH UM JIyTY [5].

V' rinporenkapOoHnarHiii OydepHniii cucremi H,CO,/
HCO; e nesaki ocobauBocTi. BilHOCHO CUIbHOI KMCIOTH
pK'H,CO,” = 3,8, 110 € 3HaYHO HIXKYE 32 HOPMAILHUI pi-
BeHb pH xposi. [lonop nporonis H,CO,y rinporeHkap60o-
HaTHi#l O0ydepHiil cucTeMi € B 00epHeHill piBHOBAa3i 3 po3-
unnenum CO, [5]:

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

Orxe, posunHenuiit CO, Ma€ 3HaXOMUTHUCS B OCTiHHi#
piBHOBA3i 3 BOXHOIO i Ta30BoI0 dazamu [5]:

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

KapbonatHa KuciaoTta yTBOPIOEThCS  BHACIIOOK
4acTKOBOro poszunmHeHHs B Boxi CO,, sAKuii BUHUKAE B
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mnpoleci MeTaboJlizMy BYIJIEBOMIB, KUPIB i MHpPOTEiHIB
(15—20 tic. mmonb CO, mono6oso) [4, 6]. Kpim Toro,
~ 50—100 MekB HeJeTKUX KUCIOT. 1/3 CTaHOBJSTh OKCHU-
MaclisiHa, MOJIOYHA W alleToolTOBa KUCJIOTU (HErOBHE
OKHMCHEHHS XUpiB i ByrieBofiB), me 1/3 — cyiabdarHa
cipuaHa kwuciora (MeTabosi3M LIMCTEiHY i METiOHiHY).
OcTaHHS TpeTUHA HEeJIETKUX KMCJIOT BUHMKA€E BHACITITOK
MeTaboi3My hocdoIpoTeiHiB, coieli 3 OpraHiYHUMU Ka-
TioHamu i pocdomiminis [4, 7]. AuTauunii aieToHeMiYHUI
CUHAPOM, TOJIoOAyBaHH:, 1iykpoBuil giadet (L) I tumy,
TiMOKCisl CHPUSIIOTh 30UIBIIEHHIO CHMHTE3Y OpraHiuHUX
kucaoT. KiibKicTh MpOTEiHY, SIKM1 MOTparuisie B OpraHi3M
JIIONWHU 3 Kel0, Ma€ BIJIMB Ha YTBOPEHHSI OpTaHiYHUX
KucJor [4, 8].

CraH HUPOK BU3Haua€e MeTabomiuHuii KomnoHeHT ['b,
a IMXaJIbHUM LIEHTP i JIereHi — pecripaTopHuii. BinbiricTs
OCHOB 1 KHCJIOT HEUTpaJi3ylOThCsI caMe UM OydepoM,
TOMY 3MiHa CITiBBiZHOIIIEHHS MeTa0OJiYHOro i pecIipa-
TOPHOTO KOMIIOHEHTIB 1IbOro Oydepa CIpUUMHUTD TTOPY-
meHHs1 KOC opranizmy (ankano3 abo aiumaos) [4].

Slkmo pCO, yHACIIOK JIETEHEBOI TilTOBEHTUIIALIL
30iIbIIUTECST A0 > 40 MM PT.CT., PO3BUHETHCSI Ia30BUMA
alya03, a Ipy 3MEHIIEHHI KOHIIEHTpallil rinpokapOoHaTy
B IJ1a3Mi KpoBi (rmepBuHHOMY) < 24 MEKB/J — HEra3oBUii
anmnos [4, 9]. Axumo pH 3anuiaeTscsi B MexXax HOPMU
3aBASIKM KOMIIEHCATOPHUM MeXaHi3MaM, TO auuao3 Oyae
KOMIIEHCOBaHUM; sIK1110 pH BUXOIUTB 32 MeXi HOPMHU, BU-
HUKAa€ HEKOMIIEHCOBaHMI aunmo3 [4].

HeraszoBuii a1in103 3a1e5KHO Bifl MPUYMHU TTOAUISIIOTS:

1) Ha BUOITBHUI, KW MOXE BUHUKATH 4Yepe3 IIim-
BUILIEHY eKcKpeliro HaTpito (Na') rimporeHkapboHaty 3
IITYHKOBO-KUIIIKOBOIO TPAKTy BHACIIIOK TillepcariBaliil
i/abo miapei, i HUPKOBMIA, IIT0 BUHUKAE Yepe3 TTOPYIICHHS
eKCKpellii aHiOHiB HeJIETKUX KUCJIOT (IOpYLIeHHST (hyHK-
il HUPKOBMX KaHa/bLiB (CraakoBa TyOyJomnaris) i/a6o
CYTTEBE 3HMKEHHS KI1y0OuKoBOi (hinbrpaii) [4, 10—12];

2) MeTabOJIIYHUIA, 1110 BUHUKAE BHACIIITOK 301IbIIEHHSI
KinbkocTi Lac (rosiomyBaHHs, TiMOKCisl, HAKOMUYEHHS Ke-
ToHOBUX TiJ, LI I Tummy, myxXaMHHMI picT, TUTSYUI alleTo-
HeMmiuHuit cunapowm i L) [4, 13, 14];

3) ex3oreHHuUi1 [4].

B ocHOBI KaHATBIIEBOTO AIIMI03Y — MOPYIIEHHS B TIPO-
KCUMAaJIbHUX KaHaJBLSIX HUPKU CEKpellil Ta CUHTe3y i0HiB
amoHito (NH,") (XpoHiuHa HEOCTaTHICTb HUPOK) [4].

HerazoBuit BuninbHUil (TYyOYyISIpHUI) allMI03 MO~
€TBCS:

1) Ha MpoKCHMMaJbHUI KaHAJbLIEBUI allMa03, 110 BU-
HUKa€E yepes MmopylieHHs peadcopobiii Na* rimpokapboHa-
Ty 3 yaerpadinsrpary [4];

2) rinepKajieMiYHUI TMCTAJIbHUI KaHAJIbLEBUI allv-
1103, 1110 BUHUKAE BHACIIOK TopylieHHs cekperii H* i K*
B 00MiH Ha Na* y roJloBHUX TyOyjo1uTax 30ipHUX HUPKO-
BUX TPYOOUOK (PE3UCTEHTHICTh 0 MiHEPaJTOKOPTUKOIMiB
YU TiMoAJIbIOCTePOHiI3M) [4];

3) aumpo3 muTsamii, v 1y miteit [4];

4) rinoxKalieMiYHUN OUCTAJbHUI KaHAJIbLIEBUN allk-
1103, 1110 PO3BUBAETHCS BHACIAOK ITOPYIIEHHS peadcoportii
ioHiB K* B 00miH Ha ioHn H' (cekpeTyloThCsI BCTABHUMU
KJIiTUHAMU A-TUMy 30ipHUX TPYOOUOK HUPKU), 1110 TIPOSIB-

JISIETbCSI HECIIPOMOXHICTIO 3HMKYBaTu pH ceui Huxkue 3a
5,3 (pH ceui B HopMi Moxe 3HMKYBatucs 1o 4,5) [4, 11].

HerazoBuii eK30reHHUI alla03 BUHUKAE TICIIsI TOTpa-
TUISTHHSL B OPTraHi3M KMCJIOT i/abo coieit CUJIbHUX KUCTIOT 3
KaTioHaMM, siKi MeTaboJiizytoTbest. Hanpukian, etaHon —
IO OLITOBOI, METAHOJI — JI0 MypPaIlIMHOI KUCJIOTH [4].

Crumynsuist H* nuxanbHOTo LIeHTpy CIIpUsIE TinepBeH-
TUJIALII JIeTeHb, 10, Y CBOIO YepTy, CIPUYMHSIE 3HUKEHHSI
pCO, i TUM caMUM KOMIIEHCYE HETa30BUI alMao3 (3HU-
JKEHHSI KOHIIeHTpallii rinpokapooHary Ha 1 MeKB/J1 3MeH-
rye pCO, Ha 1,2 MM pT.CT.) [4]. OCKiIbKM KiTIbKICTh OiKap-
Oonary Na® (NaHCO,) He MOHOBIIOETbCH, Lie 3MEHILYE
pe3epBHi MOXJIMBOCTI OydepHOi cucTeMu (KOMIIEHCOBaHa
cTajisi Hera3oBoro auuaosy). [Ipu HerazoBoMy almmo3i
JINIIIE HUPKU MOXYTb 3a0€3MeUnTH TTOBHY HOpMai3allito
KOC sk mo3ak/iTHHHOI piiMHU, TaK i BCbOTO OpraHi3My
[4, 15].

[Mpu razoBoMy alMa03i HUPKU KOMIIEHCATOPHO MTOCH -
moroth peadbcopbuito NaHCO, (KoHueHTpauis rizpokap-
OoHaTy IJj1a3Mu 301IbIIYETHCS HA | MEKB/J1 HAa KOXHI 10 MM
PT.CT. (TOCTpUII pecIipaTOpHUN aluma03), MiIBUILICHHS
pCO,, npu XpOHIYHOMY — NPUOIM3HO Ha 3,5 MEKB/I).
[Ipu razoBoMy anya03i TiAbKKM HOpMati3allis 30BHIIlIHbO-
ro JMXaHHS MOXKe MOBHOIO Mipolo 3a0e3MeYruTy HOpMaJli-
zauio KOC [4, 16, 17].

[HMi izuko-xiMiuyHMI MexaHi3M KomIeHcallii —
ioHooOMiH. [Ipu ekcTpalenonsipHOMY allua03i B KIITUHY
BxoauTh xytop (CI7), a Buxomsath: K* (kambuiit (Ca?"), mar-
Hiit (Mg?"), Na* — 3 kictok). [1pu KoxHiit 3mini pH Ha 0, 1
BinOyBa€eThCs MPOTUJIEXKHA 3MiHa KOHIIeHTparlii K* B rias-
Mi Ha ~ 0,6 MEKB/J1, 32 BUHSITKOM JeSIKIX Pi3HOBUIIIB Aiapei
i HIPKOBOTO KaHAJIBLIEBOTO allia03Yy, 3a IKMX pa3oM 3 Na*
BTpava€eThCs 3HaYHA KiIbKicTb K* [4].

3HayeHHsS HMPOK B OCTATOYHIll KOpPEKIii Hera3oBUX
nopyuieHs KOC:

1) pereHepanis metaboniuHoro komnoHeHTa I'b;

2) peabcopOllisi BCbOTO TiApOKapOoHaTy 3 yabTpadiib-
Tparty;

3) BUBEIEHHSI HEJIETKMX KUCTIOT [4].

MexaHi3mu cekpellii aHiOHiB i KaTiOHiB i CEJIEKTUBHOI
peabcopO11ii B HUpKaxX IMpH alnao3i 3a0e31edyIoTh IT0oBep-
HEHHSI B KPOB JIelo Oiybiioi KibkocTi Na*, HixX aHiOHIB
HeJileTkux kucyiot [4, 18]. [Ipu cenexTuBHiil peabcopOILil
Na* ocTaHHilt OOMiHIOETHCS:

1) Ha ionu H*, 1110 yTBOPIOIOTBCS 11 CEKPETYIOTHCS B TIET-
ni T'ensne (ToBCTa BHCXiIHA YacTMHA), BCTABHUX KJIITMHAX
A-Turry 30ipHUX TPYOOUOK i MPOKCUMAIbHUX KaHAIBIISIX;

2) ionn K™, 110 cekpeTyioTbCsl B TOJOBHUX KJIITMHAX
KipKOBMX 30ipHUX TPYOOUOK;

3) ionn NH,*, IKi yTBOPIOIOThCSI B IPOKCUMAbHUX Ka-
HaJbISIX HepoHa [4].

Na*, gakuii peabcopOYETbCSI B OCHOBHOMY B IPOKCH-
MaJIbHOMY Biflili He(poHa, y KpPOB MOBEPTAETHCS BXKE B
dopmi Na* rinpokapoonaty. Hupkosa kapboaHrinpa3a Ka-
Tajli3ye peakilito, y Tpolieci sikoi yrBoprotoTeess H* i Na*t
TiIpoKapOOHaT, 110 CEKPETYIOThCS B JIOMEH KaHAJbIIiB B
o6miH Ha Na'. Peabcopbuiro NaHCO, 3 ynsrpadinsrpary
3abe3reuye cekpeuisg H* y metni Ienne i mpokcumanbHO-
My Bigniii Hedpona [4]. Yactuna H*, pearyioum 3 rimpo-
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docdarom Na* (Na,HPO,) ynsrpadinerpary, yreoproe
aurigpodocdar Na* (NaH,PO,), zaBmaku 4vomy crae
MOXJIMBUM peabcopOyBaHHst ioHa 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 iHTPALICTIOJISIPHO
(ockinbku iHTpauemoasipuuit 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 HAMIUIIKY aHIOHIB HEJIETKUX KUCIIOT
6e3 BTpatu Na'‘. KapboaHrigpa3Ha peakilis Ta aMOHiore-
Hes crnpusiioTh BinHoBieHHIO I'B [4]. Perynsiiist HupKoBux
CEJICKTMBHUX I0HHUX KaHAJTiB i IEPEHOCHUKIB i TJTIKOHEO-,
auMaI0-, i aMOHioreHe3y BinOyBa€eThCs SIK MiCLIEBO, 3a J10-
nomororo meradoiynux daxropis (pH, pCO,, rinepkaii-
€MisI TOIIO), TaK i MUCTAaHIIIHO — TiJl BIUIMBOM HEWpoTy-
MopaibHUX (hakTOpiB (IJTIOKOKOPTUKOIAU, MapaTrOPMOH,
KaTexXoJaMiHU, Ba3OIMpPeCcuH, MOTaMiH, aJbIOCTEePOH, aH-
riorensuH 1, incynin Towo) [4, 19]. Hopmanizauist Hup-
Kamu (i3ioN0TiYHOro CIiBBiZHOIIEHHs (hiKCOBaHUX aHi-
OHiB i KaTiOHiB 1m1a3Mu KpoBi (i30TOHisI KpOBi) BiTHOBIIOE
HOpPMaJIbHY KOHIIEHTpAIlil0 TiIpoKapOoHaTy (HOpMalli3ye
KOC opranizmy) [1, 4, 20].

HerazoBuii amuao3 CympoOBOIXKYETHCS TiMTOKAITHI€IO,
rinepkasiemieto Ta rinepkaibliemieto. [imokarnHist BUKIU-
Ka€ 3HWXKEHHST TOHYCY CYAMH (10 BTpaTH CBilOMOCTI), 3a-
MaMOPOYEHHSI, COHIUBICTD. [inepkamiemis Moxe BUKIU-
KaTy 3yIIMHKY ceplis (B miactodi). [1pu TpuBanomy ammmosi
Brpata Kictkamu Ca?" cripusie po3BUTKY Hedpoutitiazy it
ocreonopo3y [4, 21].

IIpu xpoHiYHOMY HEra3oBOMY allMIO3i CIIOCTepira-
€TbCS TIOPYIIEHHST TOJIEPAHTHOCTI MO TJIOKO3W 3 TIpe-
MpaHIiaJbHOIO TiMepriliKeMi€elo i, K HaCaiA0K, iHCYTiHO-
PE3UCTEHTHICTh (3HMXYETHCSI CIOPIAHEHICTh TKAHWUH 10
[JIFOKArOHY i 3HAYHO TiIBUILYEThCS 3B’ SI3yBaHHS iHCYJIiHY
3 peLienTopamMm) |2, 4].

ITpu HerazoBoMy alya03i MOTPIOHO 3HAUTH MPUUMHY
nopyiieHHs (i3ioJIoriyHOrO CHiBBiIHOLIEHHS MiX (hik-
COBaHMMM aHioHamMu i kaTtioHamu. [Ipy HEMOXJIMBOCTI
IIBUIKO YCYHYTH MTPUIMHY TTPOBOASITH KOPEKIIiI0 CYTyTHIX
posnaniB KOC, ontuMisyioTs OydepHi cucTeMu opraHizmy
11 3a0e3IeUyI0Th CUMIITOMAaTUYHE JIiKyBaHHS [4].

MeTa JOCTIIKEHHA: PETPOCTIEKTUBHO MPOBECTH aHa-
ni3 nuHaMiky nokaszHukiB KOC y nauienTis 3 XXH 1-5-1
cTaii, SIKi 3BepHYJIMCh 110 aMOy1aTOPHY MEAWYHY JOTIOMO-
Ty B JTiKyBajbHUI 3akian M. Kuesa.

JIM3aiiH JOCiZKEHHsI: PEeTPOCTICKTUBHE DPaHIOMIi30-
BaHe JOCIIIKEeHHS, 1110 TPOBOAMIN 3 JoToro 2022 poky
no goTtuit 2023 poky Ha 06a3i MpUBATHOTO JIIKYBAJIbHOTO
3akyagy micra Kuesa, 1110 Hagae QOIMOMOTY MalliEHTaM i3
3aXBOPIOBaHHSIM HUPOK. PangomizoBaHo mpoBoanIu 3a6ip
MeIUYHMX KapT aMOyJIaTOPHUX MAalli€HTIB, SIKi 3BepTaIuCh
no amOynaropHy meandyHy gonomory B TOB «Hedpono-
rivHa kJiHika mpodecopa JImutpa IBaHOBa» 3 miarHO30M
XXH 1-5-i ct. 3a pik mpoBeAeHHs JOCiIKeHHs Ha 06a3i
TOB «Hedpoioriuna kiinika mpodecopa JImutpa IBa-
HOBa» OyJIO MpoaHali30BaHO 53 MeAuYHi KapTu amOyJia-

TOPHUX TALIIEHTIB, SIKi TpU pa3u OyIu OOCTEXEHi Ha Io-
kazauku KOC. IlamienTiB momiseHo Ha 2 rpymm: 1-1ma
rpyna (n = 31) — mauientu 3 XXH 1-3-1 ct. i 2-ra rpymna
(n =22) — mauientu 3 XXH 4—5-i cT.

MartepiaAm Ta meToamn

VYci naHi nochinxeHHs, ki Oy OTpUMaHi 3 MEIUYHUX
KapT aMOyIaTOPHUX ITalli€EHTIB, Oy/I1 3Heoco0IeHi. IHdop-
MOBaHi 3ro/IM Ha y4acTh Y JOCTiIKeHHI B MAIli€HTIB i/a060 y
IXHiX 3aKOHHMX IIPEICTaBHUKIB HE OTPUMYBAJIM, OCKIJIBKU
3a IU3aliHOM JOCIiI>)KeHHS 0YJ10 peTpOCHEKTUBHUM. bynu
BiiOpaHi BUMAJKOBUM YMHOM 53 MeIuU4Hi KapTu aMOyJia-
TOPHUX MALEHTIB, SIKi TPU pa3u OyJau OOCTEXEeHi Ha I1o-
kasHukn KOC. IlamieHTiB momisieHo Ha 2 rpymnu: 1-Ima
rpyna (n = 31) — mauienTu 3 XXH 1-3-i cT. i 2-ra rpyna
(n = 22) — nauientu 3 XXH 4—5-i ct. [IpoBeneHo aHanis
nuHaMiky roka3HukiB KOC.

V maiieHTiB JOCHIIKYBaIMCh TaKi IMOKa3HUKW: pH,
pCO,, pO,, cHCO,, BE(ecf), Na*, K*, Ca**, CI-, TCO,,
anionHuit po3puB (AGap), AGapK, remaroxpur (Hct),
Kanisipauii remorno6in (cHgb), BE(b), Lac, a3zor ceuo-
BuHu (BUN), ceuoBuna (Urea), kpeatunin (Crea), rio-
ko3a (Glu), carypauist kposi (¢SO,), GFR, 5Ky ouiHioBaiu
3a JI0oMoroio (opmyayd KOHBepTallil piBHS KpeaTHHiHY
mia3mu CniBpo6itTHuLTBa emigemionorii XXH (Chronic
Kidney Disease Epidemiology Collaboration (CKD-EPI))
(GFRckd), anpoymin ceui (uAlb), kpeatnHin cedi (uCrea),
iHIekc anbOyMiH/KpeaTuHiH cedi (A/C).

KputepisiMmu BKJIIOUEHHSI TALIEHTIB Y MOCHTiIKEHHS
OyJI1: HasIBHICTh 3 pe3yJIBTaTiB JA00OpaTOPHOTO OOCTEXKEH-
nsa KOC i CAK, XXH 1-5-ict.

Kputepisimu BukiItoueHHs OyJaud BiICYTHICTb HEOOXim-
HUX JOCIiIKEeHb, HasIBHICTh OHKOJIOTiUHUX 3aXBOPIOBaHb,
JIIKyBaHHSI M€TOIaMM HUPKOBO-3aMiCHOI Tepariii.

3a gemorpaiuHUMM TTOKa3HUKAMM, BIKOBOIO CTPYK-
TYpOIO Ta TeHAEPHOIO HAJIEXKHICTIO MALLIEHTH 000X TPy He
MaJlid CTAaTUCTUYHO 3HAUMMUX BiIMiHHOCTEIA.

JocnimkeHHsT TTPOBOAMIOCH Ha MOPTaTUBHOMY €KC-
Tpec-aHaji3aTopi rasiB KpoBi, eJeKTPOJITiB, TeMaTOKPU-
1y, MeTaboiTiB (Epoc HOST 10736387 Motorola, Epocal
Inc, Canada) i Ha anamizatopi DCA Vantage (Siemens
Healthineers).

JIJ1s1 OLLIHKY pO3IOALTY TaHUX BUKOPHUCTOBYBABCS KPH-
tepiit Koamoroposa — CmupHoBa (Tect Jlitigopca). [lani
3 HOPMAJIbHUM PO3MOILIOM OyJIM HaBeleHi SIK CepeaHE
ctanaapTtHe BinxuieHHs (M + SD), 3 HeHOpMaibHUM —
MojaHi IK MelliaHa (HVXKHIl KBapTWIb, BEpXHiil KBAPTUIIb)
(Me(Q,) (Q,; Q,)). Buxpupneni nani nepen aHanizom 0yau
JorapudmiyHo nepeTBopeHi. KareropiiiHi naHi HaBeneHi y
BiZICOTKaX.

Kopensiito IlipcoHa BUKOPUCTOBYBJIM TSI OLIIHKA
3B’s13KYy. JIiHIiHY perpecito IpoOBOAWIIN i3 3aJIEXKHOIO 3MiH-
HOI0 Ta He3aJlexXkHuMU 3MiHHUMU. KopensuiitHuii aHami3 i
aHaJIi3 MHOXWHHOI perpecii mpoBoawim 3a KoedilieHToM
kopensanii Ilipcona (r). P-znagenns < 0,05 BBaxkanocs
CTaTUCTUYHO 3HAUYIIUM.

MateMaTUYHMI aHaJIi3 i cTaTUCTUYHA 00pOOKa pe3yJib-
TaTiB 37iliCHIOBATUCH 3a foromoroto Microsoft Excel 2010
Ha [1K.
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JocnimkeHHs: 0yJ0 CXBaJIeHO JIOKaJbHOIO KOMiCi€lo 3
MUTaHb ETUKH.

PesyAbTaTH

HocnimkeHo 53 MeauuHi KapTh aMOyJIaTOPHUX Malli-
€HTIB, cepenHiil Bik maiieHTiB 34—35 p., 4oyoBikiB — 21
(39,6 %), xinok — 32 (60,4 %).

V crpykrypi XXH nepeBaxkHa OUIbIIICTb HajleXKasta mia-
6eTnuHiit Hedpomnarii — 19 mamienTis (35,8 %), maiieHTiB
i3 XpoHiuHUM TieaoHedpuToM Oyio 8 (15,1 %), rinepreH-

3uUBHa Hedpomnaris 6yna B 4 mauieHtis (7,5 %), monikicto3
HUpOK — y 3 mauienTiB (5,7 %), CKX —y 6 (11,3 %), no-
narpudHa Hedpomarist — y 10 (18,9 %), i B 3 matieHTiB OyB
XpOHiYHUH TIoMepynoHedpur (5,7 %).

Byno ouiHeHo Taki mapameTpM, OCKUIbKA BOHU
OyIM peleBaHTHHUMHM MapKepaMmu IiporpecyBaHHsT XXH
(Tabm. 1).

Pesynbsratu MHOXMHHOI JIiHiiiHOI perpecii moxkasanu,
1o icHye cwibHui 3Hauymnit epext mixk K i GFR (F(1;
13) =10,59; p=10,006; R>=0,45; R?>adj = 0,41) (puc. 1, 2).

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

n 1-le pocnigXXeHHsA 2-re pocnip)XeHHs 3-Te pocnipXeHHs
oKa3-
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)
45,95 (43,4; 47,1 (45,5; ) ) 46,85 (42,4, }
pCO, o005 s 47 (42,2;52,35) | 47 (42,4: 52,5) g 46,7 (42; 52,2)
o 2715 (22,4; 24.8 (20,3; 252 (20,75; 23,6 (19,5; 24.4 (19,5; 252 (20,3;
PV, 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) s 37 (32,3; 57,7) o Jath e
] _ 142 (137,5; _ _ 142,5 (140; 143 (141,5;
Na 141 (135; 144) A 144 (140; 144) | 143 (140; 144) 4) 148)
K 485 (4,6;52) | 5(46552) | 474652 47 (45,5 | 4,6(4,35:4,95) | 4,6 (4,2;5,05)
R 1,25 (1,23; 1,24 (1,16; 1,24 (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) 05 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)
cHgb 124 (95: 154) | 110 (82; 141) 121445,)82)’5; 115 (94: 141) | 137 (95; 154) | 124 (88,5; 152)
BE() | -03(-9.9;04) | 0(-56:12 |-03(-9909 | 0(5515 | ~>0 559’9? 0 (-5,45; 1,5)
Glu 5.2 (4.9: 6,1) >42 é‘é’)75? 55(49:59) | 555(4,9;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;91,5) | 16,5(13;25) | 83(78,591,5) | 15 (13;22) 81 (42; 84)
, 21,6 (12,5; _ 18,2 (14.8; _ _
Urea 6.3 (4,7; 9,5) 5005 57 (4,7 9) ) 49(35;59) | 148 (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) 83;%1(6;)’5? 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(5.2 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, — BEPXHIli KBap-
™Mb,

Kopeasuiina 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

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

Pesynbrati MHOXWHHOI JIiHIAHOI perpecii MmoKa3HU-
KiB mauieHTiB 3 XXH 1—3-i cT. 1-i rpynu (n = 31) BKa3sy-

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

|0.106652 |

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

0,428671
—0,0643243

PucyHok 1

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 € 3HAaYYIIUMMU SIK TIpe-
avkropu uist GFR: AGapK, K, BE(b), BE(ecf), cHCO,",
pO,, pH, TCO,, pCO,,.

Pesynsraty  MHOXMHHOLI  JIiHiHAHOI
K+ Residuals Plot K+ Line Fit Plot perpecii moka3HUKiB MauieHTiB 3 XXH
100 200 4—5-1 ct. 2-1 rpyru (n = 22) mokasaiu,
° \ ) 110 iCHY€E OyXe CWIbHUI CyKYyIHUI He-
(5] PY 3HayHui BrmB Mix pH, pCO,, pO,,
3 3 . 100 “ cHCO,", Be(ech), K*, TCO,, AGapK,
T 0 L e Be(b), Lac i GFR (F(10; —3) = 0,3;
2 ' & 0 ® o\ ® p=158,099; R2=—65,23; R?adj = 155,53)
’ N\ (puc. ).
\ Yci npenukropu: pH (t = NaN,
-100 o 5 10 100, 5 1ol P =2aN), pCO, (t = NaN, p = aN), pO,
K+ K+ (t = NaN, p = aN), cHCO, (t = NaN,
@ Residuals ® GFR Predicted GFR p = aN), Be(ecf) (t = NaN, p = aN),
K+ Residuals Plot K+ Line Fit Plot K* (t = NaN, p = aN), TCO, (t = NaN,
50 400 p = aN), AGapK (t = NaN, p = aN) i
° Be(b) (t = NaN, p =aN) Oy/iu He3HaAYHU -
MU MIPEMKTOPaMU B MOJIEJI.
T: -100
3 & 200 BMCHOBKMU
§ 150 V mauienrtiB i3 XXH 1-5—1 cT. ipu
nocriimkeHHi KOC BusiBieHO Kopesi-
° uitnuit 38’130k K* i GFR 3a gomnomo-
200 5 L4 5 10 0 70l TOI0 IHCTPYMEHTY MHOXWHHOI JliHiliHOI
K+ perpecii. Y mepiiiif rpymi — 3B 30K MixX
@ Residuals ® GFR Predicted GFR | T a¢ § GFR, y apyriit — yci nmpeaukTopu
PucyHok 2 Masu 38’30K 3 GFR.
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Konduikt inTepeciB. ABTopu 3asIBISIIOTH PO BiACYT-
HiCTb KOH(JIIKTY iHTEpeciB i B1acHOI (hiHaHCOBOI 3allikaB-
JIEHOCTI MPH MiArOTOBLI TaHOI CTaTTi.

Indopmanis npo dinancysannsa. Crartst € dbparmeH-
TOM HayKOBO-JOCiIHOI poOOTH acItipaHTa Kadeapu He-
¢dpoustorii Ta H3T HamioHanbHOTO YHiBEPCUTETY OXOPOHU

3nopoB’st Ykpainu iMmeni I1.JI. Illynuka 3a temow «Ekc-
Kpellisl ypOMOJyJIiHy i ioro KJiHiKo-1abopaTopHa O1liHKa,
3HAYeHHs B paHHill 1iarHOCTUIi, PEHONMPOTEKIIii i ONTHU-
mizartii ikyBaHHs XXH Ha (hoHi MOJIeKyJIIPHOTO CTpecy»
y pamkax H/IP xadenpu 3a remamu «Po3pobieHHs Tex-
HoJioril 30epexeHHsT (pyHKIii HUpoK y mauieHTiB 3 XXH

Residuals vs Actual
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Kopeasuivina matpuus (llipcoH)
pH pCO, pO, cHCO5 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, 0,0098773 | —0,282004 0212368 | 055665 | 0,355817
pO, 0,0807425 | 0,242825 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 0199177
TCO, | -0,0604183 | 0452374 0,43984 0,0433026
AGapK | 0051632 | 00287486 | 0212368 | 0586337 | 040417 -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 matpuus (lipcoH)
pH PO, cHCO5~ BE(ecf) K+ TCO, AGapK BE(b)
LLIKD —0,202158 | 0378768 | 0323006 | -0,165639 | 0402478 | 0,194542 | 0,306167
cHCO, | 0378768 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 | 0155056 | 0567715
BE(b) 0,306167 0,155056 0,084775
00898699 | 0,204352 | 0,066669 | 00778812 00333026 | 0557715 | 0,084775

PucyHok 5
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Ta rinepypukemieto» (2021—-2022 pp.), HOMep AepKaBHOI
peectpauii 0121U100446, i «BuBYEHHST BIUIUBY TilOypH-
KeMiuHoi Tepamii y nauieHTiB 3 XXH Ta oO0rpyHTYyBaHHS
onrtuMaibHoi Teparii» (2019—2023 pp.), Ne 0119U101718.

Buecok aBTopiB. /lenosa JI.JI. — 36ip Ta aHali3 iHhOp-
Mallii, HalTMCaHHS CTaTTi, MOIIYK Ta OIlpallioBaHHs (axo-
BOI JIiTEpaTypH 3a TEMOIO, TTiNTOTOBKA PYKOITHUCY JI0 IPYKY;
lsanos JI./I. — KoHlemTyaji3allisl, METOIOJIOTisI, 00CTe-
JKeHHSI 1 JIiIKyBaHHSI TIalli€HTIB.

IMongka. ABTOpy BUCIIOBIIOIOTh MOJSIKY ACMCTEHTY Ka-
denpu Hedpodorii ta yposorii IO HMY im. O.0. Boro-
moubligd I.M. 3aBanbHiii i k.M.H. M.Jl. IBaHOBI#T 3a g0ITO0-
MOTY B 0OCTEeXXEeHHI IMaIli€eHTiB.
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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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Hemodialysis as a tfreatment option
for chronic kidney disease in Ekiti State University
Teaching Hospital: a retrospective study

Abstract. The prevalence of chronic kidney disease (CKD) has surged to approximately 13 % in the past
two decades due fo 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 centre 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 fo 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 oufcomes. 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 [15].

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 EXkiti 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 EXkiti 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
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23 21
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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 5.9
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
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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 cither 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
. o 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 15.8 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 33 low were generally successful with better outcomes of the
Hvpertension 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: y>
(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.

References

1. Ghelichi-Ghojogh M., Fararouei M., Seif M. et al. Chronic
kidney disease and its health-related factors: a case-control study.
BMC Nephrol. 2022. 23. 24. doi: 10.1186/512882-021-02655-w.

2. Ibitoba F.A., Akpor O.A., Akpor O.B. Prevalence and risk fac-
tors of chronic kidney disease among commercial motorcyclists in Ado-

Ekiti, Ekiti State, Nigeria. Scientific African. 2022. 16. e01136. doi:
10.1016/j.sciaf.2022.e01136.

3. Ali M., Ejaz A., Iram H., Solangi S.A., Junejo A.M., Solan-
gi S.A. Frequency of Intradialytic Complications in Patients of End-
Stage Renal Disease on Maintenance Hemodialysis. Cureus. 2021.
11. 13(1). e12641. doi: 10.7759/cureus. 12641.

4. Kharbanda K., Iyasere O., Caskey F. Commentary on the
NICE guideline on renal replacement therapy and conservative ma-
nagement. BMC Nephrol. 2021. 22. 282. doi: 10.1186/512882-021-
02461-4.

5. Huijben J.A., Kramer A., Kerschbaum J., Meester J., Collart F.
et al. Increasing numbers and improved overall survival of patients on
kidney replacement therapy over the last decade in Europe: an ERA
Registry study. Nephrology Dialysis Transplantation. 2022. gfacl65.
doi: 10.1093/ndt/gfac165.

6. Murdeshwar H.N., Anjum F. Hemodialysis. In: StatPearls [ In-
ternet]. Treasure Island (FL): StatPearls Publishing; 2022. Available
from: https.//www.ncbi.nlm.nih.gov/books/NBK563296/.

7. Mubeen T., Annavarapu M., Yaradesi N., Kantamneni P. An
Overview on Impact of Psychological Factors in Patients Undergoing
Dialysis. World Journal of Pharmaceutical Research. 2021. 10(6).
385-395.

8. Bello A.K., Okpechi I.G., Osman M.A., Cho Y., Htay H. et al.
Epidemiology of haemodialysis outcomes. Nat. Rev. Nephrol. 2022
Jun. 18(6). 378-395. doi: 10.1038/s41581-022-00542-7.

9 Himmelfarb J., Vanholder R., Mehrotra R. The current and fu-
ture landscape of dialysis. Nat. Rev. Nephrol. 2020. 16. 573-585. doi:
10.1038/541581-020-0315-4.

10. Dada S.A., Ajite A.B., Ibitoba F.A., Thomas A.A., Dada F.O.,
Deji-Dada O.0. Challenges of hemodialysis: a single center experi-
ence in South West, Nigeria. J. Clin. Nephrol. 2019. 3. 055-060. doi:
10.29328/journal jen. 1001026.

11. Arslanian J., Burwell K., Dewald G., Deziel S., Payne G. et al.
Hemodialysis. In: C.S. Counts (ed.). Core curriculum for nephrology
nursing. 7" ed. 2020. 2. 691-1068.

12. Mehmood Y., Ali 1., Zahra K., Ashraf U. Hemodialysis: acute
intradialytic complications found on maintenance hemodialysis in pa-
tients at a public hospital Lahore. Professional Med. J. 2019. 26(1).
45-50. doi: 10.29309/TPMJ/2019.26.01.2511.

13. Abene E.E., Gimba Z.M., Bello R.N., Maga A.l., Agaba E.I.
Practice of Hemodialysis in a Resource-Poor Setting in Nigeria:
A 2-Year Experience. Niger. Med. J. 2017. 58(5). 156-159. doi:
10.4103/nmj. NMJ 236 _16.

14. Lok C.E., Huber T.S., Lee T. KDOQI Vascular Access
Guideline Work Group. KDOQI clinical practice guideline for
vascular access. Am. J. Kidney Dis. 2020. 75(4) (suppl. 2). S1-
S164.

15. Negm M.S., Hagag R.Y., El-Attar S.H., Alghazaly G.M.
Vascular access in hemodialysis patients — Tanta University Hos-
pital hemodialysis center’s experience. Menoufia Med. J. 2021. 34.
141-7.

16. Valdivielso J.M., Jacobs-Cacha C., Soler M.J. Sex hor-
mones and their influence on chronic kidney disease. Curr.
Opin. Nephrol. Hypertens. 2019. 28(1). 1-9. doi: 10.1097/
MNH.0000000000000463.

17. Abdu A., Mahmood I.M., Audi K.Y., Umar M.S. Clinical
Characteristics and Outcomes of Hemodialysis in a New Center in
Northern Nigeria. Niger. Med. J. 2020 Nov-Dec. 61(6). 340-344. doi:
10.4103/nmj. NMJ _148 19.

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

Tom 13, N2 1, 2024



OpuwuriHaAabHi ctatti / Original Articles

18. Okaka E.I., Unuigbe E.I. Eight-year review of hemodialy-
sis: treated patients in a tertiary center in Southern Nigeria. Ann. Afr.
Med. 2014. 13(4). 221-5. doi: 10.4103/1596-3519.142295.

19. Mukakarangwa M.C., Chironda G., Bhengu B., Katende G.
Adherence to Hemodialysis and Associated Factors among End-Stage
Renal Disease Patients at Selected Nephrology Units in Rwanda: A

20. Carrero J.J., Hecking M., Chesnaye N.C., Jager K.J. Sex and
gender disparities in the epidemiology and outcomes of chronic kid-
ney disease. Nat. Rev. Nephrol. 2018. 14(3). 151-164. doi: 10.1038/
nrneph.2017.181.

Received 04.02.2024

Revised 14.02.2024
Accepted 23.02.2024 W

Descriptive Cross-Sectional Study. Nursing Research and Practice.
2018. 2018. Article ID 4372716. doi: 10.1155/2018/4372716.

Information about authors

Funmilayo A. Ibitoba, MSc, Postgraduate Researcher, Faculty of Nursing Sciences, Afe Babalola University, Ado-Ekiti, Nigeria; e-mail: loveibitoba03@gmail.com; phone: +2348038936033;
https://orcid.org/0009-0000-7003-7560

Oluwaseyi A. Akpor, PhD Professor, Department of Nursing Science, College of Medicine and Health Sciences, Afe Babalola University, Ado-EKiti, Ekiti State, Nigeria; phone: +2347068531599; e-mail:
akporoa@abuad.edu.ng; https://orcid.org/0000-0002-3465-135X

Agatha 0. Ogunkorode, PhD Professor, Department of Nursing Science, College of Medicine and Health Sciences, Afe Babalola University, Ado-Ekiti, Ekiti State, Nigeria; phone: +2348065821012;
e-mail: ogunkorodeqo@abuad.edu.ng; https://orcid.org/0000-0003-4234-9449

Aderemi Y. Bello, MSc, Postgraduate Researcher, Department of Nursing Science, College of Medicine and Health Sciences, Afe Babalola University, Ado-Ekiti, Ekiti State, Nigeria; phone:
+2349022444675; e-mail: belloaderemi82@gmail.com; https://orcid.org/0009-0009-3717-901X

Omotomilola 0. Ogunyemi, MSc, Researcher, Department of Medical Laboratory Sciences, College of Medicine and Health Sciences, Afe Babalola University, Ado-Ekiti, Ekiti State, Nigeria; phone:
+2348035811574; e-mail: temitomilola@yahoo.com; https://orcid.org/0009-0005-6374-6322

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.

Acknowledgments. None.

Authors’ contribution. funmilayo A. Ibitoba — conceptualization, data curation, formal analysis, investigation, methodology, project administration, resources, software, visualization, original
draft; Oluwaseyi A. Akpor — conceptualization, methodology, project administration, supervision, validation, review & editing; Agatha 0. Ogunkorode — formal analysis, supervision, review & editing;

Aderemi Y. Bello— data curation, funding acquisition, investigation, software, original draft; Omotomilola 0. Ogunyemi — data curation, investigation, resources, visualization.

Funmilayo A. Ibitoba, Oluwaseyi A. Akpor, Agatha O. Ogunkorode, Aderemi' Y. Bello, Omotomilola O. Ogunyemi
College of Medicine and Health Sciences, Afe Babalola University, Ado-Ekiti, Nigeria

[eMOAICAI3 9K BOPIAHT AiKyBAHHS XPOHIYHOT XBOPOGU HAPOK Y HABYOAbHIN AIKAPHI AepXXABHOro yHiBepcurtery Ekiri:
pPeTpOCneKTUBHE AOCAIAXKEHHS

Pestome. TMomupenicts xpoHiuHoi XxBopo6u Hupok (XXH)
3pociia npubau3Ho Ha 13 % 3a ocraHHi JABa JECATWIITTS yepes
30iIbIIEHHST CYNYTHIX (hakTopiB pusuKy. [loraHO KOHTPOJIHLOBA-
Ha XXH Moxe mporpecyBatu 10 TepMiHaJIbHOI CTalii HUPKOBOI
HEIO0CTAaTHOCTI, 1110 MOTpeOy€e 3aMiCHOT HUPKOBOI Tepallii, Haimo-
MIUPEHINIO (HOPMOIO SIKOI € TeMoiani3. ¥ 1IboMy TOCIiKeHHI
PO3ITISIIAETHCS S-pidyHa iCTOPIsT 3aCTOCYBaHHS TeMOMiali3y B Me-
NUYHOMY 3akJjali Ha miBaeHHoMmy 3axoni Hirepii. Jani Oynu 3i-
OpaHi 3 peecTpy Hiajidy Ta Mpu TOCTiIKeHHI KIiHIYHUX BUTIAAKIB
Y MaLi€HTIB, SIKi MOCIiIOBHO MPOXOIWIN L0 TIPOLENYPY B LIEHTPi
niajtizy HaB4YaJibHOI JiKapHi [depxkaBHoro yHiBepcuteTy EKiTi B
nepion 3 ciunst 2017 poky o rpyaeHb 2021 poky. JIist oTpuMaH-
Hsl JaHUX BUKOPMCTOBYBaJacsi HeECTpyKTypoBaHa ¢opma. 3ara-
JioM Mix ciuneM 2017 poky Ta rpyaHem 2021 poxy 152 nauieHTH
orpumanu 1600 ceaHcis remomiainisy. binbiire uBepti XBopux Oyiu
JIEP>KaBHUMU CITy>KOOBLISIMU, i YOJIOBiKiB OyJ10 Oiiblie, HixX KiHOK

(p = 0,3325). XXH cTana 0CHOBHUM MOKa3aHHSIM 10 TeMOIiai-
3y 3 apTepiaibHOO TIMEPTEH3I€I0 SIK OCHOBHOIO MPUYNHOIO, TOJI
SIK HaWJyacTilllol MPUYMHOI0 TOCTPOTO ypaXkeHHsI HUPOK Oyja
micysinojioroa Kpooreua. Jluiie 3,3 % nauieHTiB Majiu MOCTiii-
HUI TOCTYN yepe3 apTepioBeHo3HY dictyiy. Cimin 3ayBaXkUTH, 1110
47,2 % malieHTiB OyJI1 BTpavyeHi [JIsT MOJATBIIOTO CTIOCTEPEXKEH -
Hs1, 29,8 % mepei 10 iHIIKUX LIEHTPiB Yepe3 HarpaBIeHHs a00
3a BJIACHUM DIilIEHHSIM, TOJI 5K 18,6 % moMepJiu BiJ yCKJIaJHEHD,
nor’si3aHux i3 XXH. HesBaxaioouu Ha 1ie, CTAHOM Ha TIpy/AeHb
2021 poky 4,4 % xBopuX yce Iiie repeOyBajii Ha aiami3i B IeH-
Tpi. BinOynocs MopiBHSIHO MEHIIIe CeaHCiB TeMoiaily, ajle BOHU
MPU3BEJIN 0 MOKPAILEHHs pe3yJbTaTiB y nauieHTis. PexoMmeHay-
€TBCS PETYJISIPHE CIIOCTEPEKEHHS Ta IepKaBHi cyOCH i, 11100 1mo-
JIETHIIUTH HaBAaHTaXXKEHHsI Ha XBOPUX.

Ki104oBi ¢j10Ba: xponiuna XxBopo6a HUPOK; FOCTPE ypaKeHHs
HUPOK; 3aMiCHa HUPKOBA Tepallisi; Aiami3; reMoaiai3
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AY «HaUiOHAABHWY HQYKOBUM LIEHTR Xipyprii Ta ToQHCHAQHTOAOTIT imeHi O.O. LLianimosa» HAMH YkpQiHu,

M. Kuis, YikpaiHa

HoBI NiAXOAU AO TPAOHCNAGQHTALIT HUPKWU
B YKPAQIiHi

Pestome. KinbkiCTb XBOpUX HQ TePMIHQAbHY HUPKOBY HEAOCTATHICTb B YKPQIHI, SIK | B yCbOMY CBIT, MQE TEH-
ACHLIO AO 36iAbLUEHHST. TOQHCIAQHTALLSI HUPKN 3QAMLLIAETLCST HANOIAbLL €PEKTUBHUM METOAOM AiKYBAHHSI
TAKWX NALEHTIB. [TICAS1 BUKOHQHHST MepLLIOI y CBITi TOQHCAAQHTALT HUpKn B 1933 poLi B YKpQiHI KIABKICTb TQKMX
ornepaLivt SAAMLLIAAQCST HE3HQYHOK (A0 130 onepauivi Ha pik). Y 2018-2020 pokax Yepes 3MiHy AESIKX 3QKO-
HiB MOYAAQCS pedopMQ TPAHCIAQHTALIT B YKPQIHI. | B pe3yAbTATI KIAbKICTb TAKMX ONEPALLiY 3 KOXKHUM POKOM
3pocTae. KOHTPOAb 3Q MPOLECOM TRAHCIAQHTALL 3AIMCHIOETECS €QPEKTVBHIM HOBOCTBOPEHMM OPraHOM
MO3 YkpQiHn — YK QIHCKUM LIeHTPOM TOQHCIAQHT-KOOPAMHALT, BiaOYBAETHCST CTBOPEHHST HOBUX TOQHC-
MAQHTOAOTHHUX LIEHTPIB, MOAIMLLEHHST iIMYHOAOTHHOIO CYrpOBOAY MNAP HQ TOAHCIAQHTALLIKD 3Q AOMNOMOro
METOAMK MOAIMEPA3HOI AQHLIKOrOBOI peaKLyii, MOTOKOBUX LIMTOMETPIB | TBELAOPA3HMX METOAIB 3Q PAXYHOK
HLA-T1nyBQHHSI AOHOPQ | peLmnieHTa 3a Aokycamu A, B, C, DR, DQ), DP, BUSIBAEHHSI QHTU-HLA-QHTUTIA, QAEAb-
cneumniyHx aHT-HLA-QHTUTIA 3 3QCTOCYBAHHSIM Single Antigen Beads. O6CTeXXeHHS MALIEHTIB MPOBOASIThb-
CS1 HQ AOTOAHCIAQHTALIMHOMY eTari TA B PAMKAX MOHITOPUHTY MICAS TOQHCIAQHTALLT. 3 OmMsIAY HQ BOEHHI All,
BIACYTHICTb QBIQLLIT TQ TOMBAAMM YOC AICTABAHHS AO KAIHIKU B AESIKMX LIEHTPAX 3 SIBUAQCST MOXKAMBICTb KOHCEP-
BALii OpraHiB MeToAQMU rinoTepMiyHOI ab6o HoOpMOTepMidHOI nep@ysii. KinbKiCTb onepauivi 3 TOQHCIAQHTA-
uivi opranis spocrae., Y 2023 poLji 6yAO BUKOHQHO AEKIAbKQ YCTILLHUX CUMYABTAHHNX TOQHCIAQHTALM cep-
Ut [ HUPKUW, HUPKU | MIALLAYHKOBOI 30A03U. AKTYQABHUMU 3QAULLIQKOTECST MPOBAEMU MOAOAQHHST TKAHUHHOT
HeCyMICHOCTI, BUBIp ONTUMQAALHOIO AAST AQHOIO XBOPOIO PEXUMY IMYHOCYNPECHBHOI Teparii, HaBYQHHS
He®POAOrB, GiAbLL LLIMPOKOIO M €peKTMBHOIrO 3QCTOCYBAHHST MEPY3iiHUX MQALLIVH, HOBUX METOAIB iMyHOCY-
npecuBHOI Teparii, BUBYEHHST OCOBAMBOCTEN TPQHCIAQHTALT HUPOK BiA MQPIHAABHUX AOHOPIB (KIABKICTb
SIKMX B YK QIHI nepeBaykae), TOQHCIAQHTALIT HUPKN Y BUCOKOCEHCUOBINIBOBAHMX PELUMITIEHTIB. HOA3BMHYQMHO
BOXKAMBOIO € CrIBMPALST 3 HALLUMMY €BPOMENCHKUMU Vi QMEPUKAHCHKUMU KOAETQMIM AAST MOAIMNLLEHHS] BIAAQ-
AEHMX PE3YALTQATIB TAKMX OrNepALlin.

KAIOYOBi CAOBA: TOQHCIAQHTALLS HUPKIM, BUAYHYEHHST | KOHCEPBALLIST OPraHiB; iIMyHOCYNPEeCHMBHA TePAris;
HUPKOBA HEAOCTATHICTL, MPOBAEMM TOAHCIAQHTALL HUPOK

Bctyn IcTopis

CraTUCTUKA CBiTYUTH IIPO T€, IO KiJIbKiCTh XBOPUX
Ha TepMiHaJbHY HUPKOBY HEAOCTATHICTb 30iJIbIIYETHCS B
ycboMy CBITi [1]. ¥V 1boMy miaHi YKpaiHa He € BUHSITKOM,
TOMY 3POCTa€ YMCJIO NALi€EHTIB, SIKi TOTPEOYIOTh HUPKOBO-
3aMicHOI Teparii. ONTUMabHUM METOJOM TaKoi Tepartii y
CBiTI BBaxaeThcsl TpaHcruiaHTalliss Hupku (TH), ockinb-
KM BOHA He TUJIbKM 3a0e3reuye Kpalily sIKiCTb i TPUBaJiCTh
SKUTTSI, aJie i Mae eKOHOMIYHi repeBaru.

VYkpaina Oyna cepen mioHepiB TpaHCIUIAHTALlii HUPKU:
e B panekomy 1933 poui ykpainceskuit xipypr FHO.1O. Bo-
poHUIiA [2] 3ailiCHUB TepIIy Y CBIiTi TpaHCIUIAHTALIiI0 HUP-
KU BiJl TOMEPJIOi JTIOAWHU MAaLi€HTII 3 TOCTPOIO HUPKOBOIO
HenocrtatHicTio. HoBa epa TpaHcruiaHTosorii B YKpaiHi
novanack y 1972 poi, konu B Kuicbkomy HJII yposorii
Oyna BUKOHaHa mepuia ycmimiHa TH Bin poauHHOTO 10-
HOpa KOMaH/IOI0 XipypriB-ypoJIOTiB Ha YOJIi 3 TUPEKTOPOM
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iHctuTyTy npodecopom B.C. Kaprnenkom, a B 1976 porti
OyJI0 CTBOPEHO Teple B YKpaiHi BilAiIeHHsI TpaHCIUIaH-
Tallii HIUpKM Ha 4oti 3 mpodecopom €.4. bapaHom. Y Ha-
CTYITHI POKU TaKi X BilmisieHHs Oyu BinkpuTi B JIOHEIIbKY,
JIbBoOBI, 3amnopixki ta JlHinpi [3]. Yci BoHM BUKOHYBaiu
1o 130 TH Ha pik, npakTUYHO BCi — BiJ TOMEPJIOTO JIOHO-
pa, xoua rorpeda B TaKUX orepallisix 0yJia 3HaYHO BUIIOIO.
TonoBHOM0O TIpoGIEMOIO OYB Ae(illUT TOHOPCHKMX OPraHiB,
BUKJIMKAHMI BiICYTHICTIO YiTKOI 3aKOHOAABYOI 0a3M i1 He-
OaxkaHHSIM PeaHiMaToJIOriB CIiBIIpalloBaTU 3 TPaHCIUIAH-
tosoramMu. Y 1999 poui BepxoBHoto Panoio Ykpainu OyB
MPUIAHATUNA NEPIIUIA 3aKOH PO TPAHCIJIAHTALLII0 OpPraHiB
i TKAHWH JIIOAWHI, aJle CUTYyallisi JOKOPIHHO HE 3MiHWJIACh.
Po3BUTOK TpaHCIUIaHTALIMHOT Taly3i MEIUIIMHU TaJbMy-
BaBCs: YU TO He OyJIO 3aIlUTy CYCIIJIbCTBA, YU TO He OyJI0
BOJIi 1 OaxkaHHSI KEPIBHUIITBA OXOPOHMU 3/10POB’sl YKpaiHU.
He crnpusimm po3BuTKy raimysi it 3acodu MacoBoi iHGoOp-
Malii, sKi ImMcajay IIpo TPAaHCIUIAHTAIIil0 OpraHiB JIMIIIE
B KOHTEKCTi «4OpHOTro Oi3Hecy». ¥ Iieii yac y KpaiHi, SK i
padiie, mpoBoauau 10 130 TH Ha pik, aje Bxe He Bil Imo-
MepJIvX, a Bill XKMBUX pOAUMHHUX JOHOpiB. CUTyallist J0KO-
pinHo 3MiHwiacs y 2018—2020 pp. 3 NpUIHATTSIM HOBOTO
3aKOHY IPO TpaHCIJIAHTALlil0 i LiJIol HU3KM IMiI3aKOHHUX
aKTiB, SIKi BPEeTYJIbOBYIOTh TPaHCIUIAHTALIHY MisSUTbHICTb.
Ilum 3akoHOM B YKpaiHi Oysia 3aroyaTKoBaHa CIyx0a
TPAHCIUIAHT-KOOPAMHALIT Ha 4oji 3 YKpaiHChbKUM 1IeH-
TPpOM TpaHCIUIaHT-KoopauHauii mpu MO3 VYkpainu. Aje
TOJIOBHE, Ha Hally JAYMKY, — 1i€ 3MiHa CTaBJIEHHS KepiB-
HUX OpraHiB KpaiHu 10 MpoOjieMu, siKa BTUIMIACH Y CTBO-
PEHHST MOTUBALlIMHUX BaxKeJliB 10 PO3BUTKY rajiysi, a came
LiJIbOBOTrO (DiHAHCYBAaHHSI 3aKJIaJliB OXOPOHU 3I0POB’s, SIKi
OepyTh yJyacTh y BUJIyY€HHI OpraHiB Ta iX TpaHCILJIaHTallii,
a TaKoX TPOBEACHHS pa3oM 3 TPOMaJChbKUMU OpraHizalli-
SIMM TIO3UTHUBHOI TIpOIIaraHay B CYCITIIbCTBI. ToXK ChOTOIHI
MOXHAa KOHCTAaTyBaTH CYTTEBE 30iIbIICHHS KiIbKOCTI Bim-
IiJICHD 1 oIepalliii 3 TpaHCIUIaHTalil HupKH. Tak, 3a 2023
piK, He3BaXKalouM Ha TSKKY >KOPCTOKY BiliHY 3 poci€lo, y
KpaiHi B moHan 20 eHTpax BUKOHaHO 394 TpaHcriaHTallil
HUPKM i 2 CUMYJIbTaHHi TpaHCIUIAHTALlil «HUpKa — ITiI-
nutyHKoBa 3anosa» (61,7 % — Bix nomepiux i 38,3 % —
Bill )KMBUX POAMHHUX NOHOpIB) [4]. CyTTEBY POJIb y TIO-
JIIMIIEHHI SIKOCTi HaJaHHsI TpaHCIJIaHTalliifHOI 1oMmoMOT|u
Biirpae TicHa criBIpallsl YKpaiHChKUX JIiKapiB 3i CBOIMU
€BPOMNENCHKUMU i1 aMepPUKAHCHKUMU KOJIETaMu.

BVIAY‘-IeHHSI HUPOK Y NTOMEepAUX AOHOpiB
i iX KOHCepBauis

IlepeBaxkHa OiNBIIICTG BUJIYYEHb HUPOK 3diHCHIO-
€TbCSl B paMKax MYJIBTUOPTAHHUX BUJIYYE€Hb Yy JOHOPIB
3 KOHCTaTOBaHOIO CMepTI0O MO3KY [5]. IcHye KijibKa KOH-
CepBallifHUX PillleHb, 3aralbHUM IIPUHIIUIIOM SIKHUX € 00-
MEXEHHsI TTOLIKOJ/IKEHHSI TKAHWH YHACJIIOK illleMiuHOTO
YIIKOIKEeHHS 1 3amo0iraHHs iiomy. OCHOBHOIO (hOPMYIIOIO
€ HasIBHICTh KOHCEPBYIOUOTO PO3UMHY JJIsI TIPOTUIIT Ha-
OpsKY i 3a0e3MeueHHs CTa0lIbHOCTI KJIITUHHOTO CKeJIeTa, a
TaKoX Oydepa 3i 30a1aHCOBAaHUM €JIEKTPOJIITHUM CKJIaA0M
IJIs1 3aIro0iraHHsI HaKOIMMYEHHIO BHYTPIIlIHbOKJIITUHHOTO
alyao3y i MiHiMizalii KJIiTHHHOTO HaOpsky. KoHlieHTpa-
11is1 HAaTpilo Ta KaJjlilo B HUX € 3MiHHOIO, i 3aJIeXKHO Bif TOTO,

SIKUI piBEHb €JCKTPOJIITY BUILIMI, BOHU KIaCU]iKyIOThCS
SIK TO3aKJIITUHHI (KYCTOMi0J) i BHYTPIITHbOKIITUHHI (YHi-
Bepcurety Bickoncun (UW)) BignosigHo.

besnepdysiiiHa xosiogoBa KOHCEpBallisi 3acHOBaHa
Ha TOMY MPUHLINII, IO OXOJOMXKEHHSI OpraHa MPUTHIUYye
¢epMeHTAaTUBHI IIPOLIECH i IIKiIIMBUI BIUIMB aHaepOOHOI
¢a3y, BUKIMKAE 3HUXKEHHS KJIITUHHOTO METaboJIi3My i
YHOBiIbHIOE BUCHAXKeHHST AT®, oTXe, M03BOJISIE KIIITUHI
BIDKUTH JIOBIIIE 11032 JIIOACHKUM TijioM [6]. TIpoTe 3amacu
AT® B opraHax BUCHAaXYIOTbCSl MPU XOJOAHOMY 30epi-
raHHi, i, He3BaXKaloyMu Ha Te, IO TIMOTepMisl yCyBa€ HesiKi
LIKiAIMBI HACHiaKY BUCHaXeHHS AT®D, MOCHITIOIThCS 10~
LIKOKEHHSI €HI0TEJiI0 TpaHCIUIaHTaTa i 3anajibHi peak-
11ii, CTYIiHb SIKUX TIOB’SI3aHUI1 i3 TPUBAJICTIO XOJOIHOTO
30epiranus (12—18—24 romuan) [7].

lnorepmiuna mammnaHa nepdysia (I'MII) 3acHoBaHa
Ha 06e3rnepepBHOMY ITOTOLl pO3UYMHY KOHCEPBAHTY, SIKUA pe-
LIMPKYJIIOE BCEPEMHI CTEPUIIBHOTO KOHTYPY MPU TeMIlepa-
Typi Mixk 4 i 7 °C. Po3uuH, 1110 3aKa4y€EThCS B MYJILCYIOUOMY
pexumi 6e3nocepelHbO B HUPKY, CITPUSIE TIOBHOMY BUMU-
BaHHIO KPOBI i1 3ryCTKiB, MOKPAIIYIOYM TAKUM YMHOM MPO-
HUKHEHHSI KOMITOHEHTIB Tiepdy3iifHOro po3unHy B MapeH-
XiMy, i ma€e BazonpoTeKTopHuii epekt. Kpim Toro, nuHamika
nepdy3ii J03BOJISIE OLIHUTY KUTTE3MATHICTh Y peaTbHOMY
yaci i MoTeHIiliHe 3a0e3MeYeHHs CyOCTpaTiB IS MiATpUM-
KM MeTabOJIiYHOI aKTUBHOCTI, TaKUX K (apMaKoJIOTidyHi
areHTd a0o IOXMBHI peYOBUMHHM (MOXK/IMBA OKCHUIEHAIIisI
po3unny). Kpim Toro, 6ioximiuHuii aHami3 nepdys3aTy LIt
BUSIBJICHHSI MapKepiB IMOLIKOMXEHHs OyJI0 OMKCaHO 00
OLIIHKY XXUTTE3AATHOCTI OPraHiB i IX MPUIATHOCTI 0 TpaHC-
ruta”Tauii. [IpoBeaeHi JOCTIMKEHHS TTOKa3aJIM BipOTimHUIA
no3utuBHuil epekt 'MIT Ha pesynasratu TH Bin cybonTu-
MaJIbHUX JIOHODIB: pijllle BUHUKAIOTh BilcTpoyeHa (PyHK-
1isT TpaHCIUIAHTaTa i TIIepBUHHO HEe(YHKIIOHYIOUNIA TpaH-
CIUIAHTAT, HIDKYE PiBHI KpeaTUHIHY B KiHIIi poKy miciss TH.
KpiM Toro, 3MeHIITyeTbCS KiIbKICTh YTUII30BaHUX OPTaHiB,
1110 Ay>K€ BaXKJIMBO B YMOBaXx IeMilIMTy TOHOPCHKMX OPraHiB.

Hopmotepmiuna mammnHa mnepdysis (HMII) crps-
MOBaHa Ha MiATPUMKY (i3ioNoriyHoOI TeMnepaTypy OpraHa,
1110 TO3BOJISIE TPOJOBXKYBaTH 0iOXiMiUHi MTPOIIECH, BIACTUBI
KJIITHHHOMY MeTa0oJ1i3My, To3a JIIOACKKUM TiioM. besre-
pepBHa nepdy3isi HUPKU MpU OLTbIIT BUCOKUX TEMITepaTypax
(34—37 °C) 3 moCcTaBKOIO ITOXXMBHUX PEYOBUH i KMCHIO Ma€
repeBary IoJ0 YHUKHEHHS TillOTepMIYHOI TpaBMM Ta Ti-
rokcii, TakuMm urnHoM HMII cTBOproe Ginbl (izionoriune
cepenoBuiiie, 30epiraroun HUPKY. 11100 BimHOBUTU TTOBHO-
iHHUI KJIITUHHUI MeTa0oi3M IIif 4yac 30epexkeHHS i 10
TOTO, SIK TpaHCILIaHTaT Oyae (paKTUYHO NepecaakeHo I mep-
(by3oBaHO KpoB’10 pelMrmieHTa, opraH 3abe3nevyeThbesl Mo-
>KMBHUMU peYOBMHAMM i KMcHeM. HocieM KHCHIO 3a3BUYait
€ EPUTPOLIMTHU, aJie MOXYTb OyTH i1 OE3KIITUHHI nepdy3aTu.
HMIT nanae Ginblni MOXJIMBOCTI TPOrHO3YBaHHSI (QYHKIIiT
HupkoBoro TpaHcriantara (HT, 3a makpockomiuHuMm Bu-
[JIIIOM, TTOKAa3HMKaMM Iepdysii Ta MapKepiB YIIKOMKEH-
Hs1). OTKe, pO3BUTOK TEXHOJIOTIi IMHAMIYHOI ITepdy3ii opra-
HiB 3HAYHO PO3IIMPIOE MOXJIMBOCTI OLIHKY I MOJIIIIIEHHS
MeTadoJ1i3My MapeHXiMaTO3HMX KJIITHUH ITiJ 4ac 30epiraHHsl,
Oro KOpeKIlii, CIIpUsIIOYM TaKUM YMHOM PO3LIMPEHHIO MYy
JIOHOPCBKMX OPraHiB i MiABUILLEHHIO IXHBOI SIKOCTI.
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OcraHHIMM pOKaMM JJid KOHCepBalii JOHOPCHKUX
opraHiB B YKpaiHi BUKOPUCTOBYIOTbCSI BCi TpU 3arajibHO-
MPUHATI Y CBITOBi MTPaKTUII METOAM i3 3aCTOCYBAHHSIM
KOHCEPBYIOUMX PO3YMHIB: KyCTOMioJs/Tiericrop (TicTu-
nvH, TpunTodaH, Keroratorapat), UW [8].

IMyHOAOriyHi acnektu TH

Vemix TpaHCIUTaHTAIIil 3aJIeXKUTh Bill ITOMOJIAHHS iMy-
HOJIOTIYHOTO O0ap’epa, y MexaHi3max sskoro HLA-anTurenun
€ KJII0YOBUMHU (haKTOpaMU aKTUBAllil iMyHHOI CUCTEMU i,
BpPEITi, PO3BUTKY peaKlliii BiITOPrHEHHsS TpaHCIUIaHTa-
Ta, TOMY SIKiCHUI Migdip map «I0HOp — PELMITIEHT» Ma€
BeJIMKe 3HauYeHHs. 15 1boTo B YKpaiHi 3aCTOCOBYIOTBCS:
cymicHicth 3a ABO, cross match (CDC, FCXM), PRA
CKPUHIHTOBUI TecT sl BUsiBeHHST aHTU-HLA-anTUTIN
(BusiBsiie HasiBHicTh aHTUTIN N0 HLA-aHTurenis 1-ro i
2-ro knaciB). [1py1 mo3UTUBHOMY pe3yJibTati TecTy (IMoHa
15 %) nmokazaHO BU3HAYEHHS aJlejTb-CITeINGbIYHUX aHTH-
HLA-anTurin (i3 3acrocyBanHsaMm Single Antigen Beads).
HLA-tummyBaHHs IpoBoaUThCS 3a JoKycamu A, B, C, DR,
DQ, DP. ImyHonoriyHi 00CTeXkeHHsI BUKOHYIOThCS 3a J10-
TMIOMOI'OI0 CYy4acHOT0 00JIalHAHHSI AJIsl IPOBEAEHHSI TECTIB
MoJliMepa3Hoi JaHIIOTOBOI peakilii, MPOTOKOBUX IIUTO-
MeTpiB i1 TBepmoda3Hux MeTodiB. OOCTeKeHH Malli€HTIiB
MPOBOASATHCS HA TOTPaHCIUIAHTALIIMHOMY eTalli i y pamKax
MOHITOPUHTY Tic/Is TpaHCIUIaHTallii. st 1iarHoCTUKY To-
CTPOTO i XPOHIYHOTO BiATOPTHEHHSI IIUPOKO 3aCTOCOBY-
€ThCS MYHKIIiTHA 0iOIICis TpaHCIIJIAaHTOBAaHOI HUPKH [9].

LUAgxu BupileHHs npobAemMmu Aediuunty
AOHOPCbKNX OPraHiB

TH Bim XxuBUX pOOVHHUX JOHOPIB € e(PeKTUBHUM CIIO-
co0OM JIiKyBaHHSI XBOPUX 3 TEpPMiHAJbHOIO XPOHIYHOIO
HupkoBoio HenocrtatHicTio (TXHH) i mae xpaii pesyiab-
Tatu nopiBHsHO 3 TH Bin TpynmHuX 10HOPIB (10 pedi, 3Ha-
YHa iX yacTKa BUKOHYETHCS B AOJiali3HOMY BapiaHTi, SIKWA
BBAXXAETHCS HANOLIbII CIPUSATIMBUM) — 1€ HUXKYa YacTo-
Ta BincTpouyeHoi pyHkuii HT, Ginblil mBUIKe BiTHOBICHHS
HOPMaJbLHOTO PiBHSI KpeaTWHiHY KPOBi, JIETIIUUN TMepedir
eITi30/1iB TOCTPOTO BiITOPTHEHHSI, Kpallli TOKa3HUKU BUKU -
BaHHs HT. ITnaHoBicTh onepaliiii 103BOJIsIE TIPOBECTU pe-
TeJIbHe 00CTEXEeHHS i MiATOTOBKY SIK TTOTEHIIHHOTO JJOHO-
pa, TaK i penITtieHTa, MOXJIMBA TPAHCIUIAHTALIiSI HUPKHU BifT
ABO-HecyMicHOro ponrHHOTO JOHOpa. BuayyeHHsT HUpKu
B >KMBOTI'O JIOHOPA BUKOHYEThCS Y BULJISIAI BiIKPUTOI, Jarna-
POCKOMIYHOI Y1 poboT-acucToBaHOI HedpekTomii. 3a 2023
pik B YKpaiHi 0y;i10 BuKoHaHo 131 Taky omnepaliito, i 1ie 10-
romMarae BUPIIIUTU MpodsieMy Ae(illuTy TPYITHUX OpraHiB.

TPOHCNAGQHTALISI HUPKU B AiTEN
TpaHcruiaHTaliss HUPKKA € e(PEKTUBHUM METOAOM Ji-
kyBaHHg TXHH y miteil i Mae oueBUIHI TiepeBaru nepen
{HIIMMU MeTOJaMM HMPKOBO-3aMiCHOI Teparlii, OCKiJIbKU
HE TUIbKU YCYBAa€ a30TeMil0, ajie il CTUMYJIIOE iHTEJIeKTY-
aNTbHUM 1 QI3MIHMIT PO3BUTOK JUTUHH i JO3BOJISIE JOCSTTH
OaxkaHol peaOimitaiii mamieHTiB. TpaHcIUTaHTaLil0 HUPKKU
SIK METOJ, JIiIKyBaHHsI CJIiI pO3IJISIAaTH BXe MpPH IOsIBi IO~
Ka3aHb 10 HUMPKOBO-3aMicHOI Teparmii. [liani3 mepen ome-
paiuiero Moxe OyTH HEOOXimHMI JuIle ISl MOJIiMIIeHHS

HYTPUTUBHOTO CTAaTyCy IUTHWHM, AOCATHEHHSI OakaHMX
po3MmipiB: Bara He MeHIle 3a 8—10 KT (10CSITaeThCst 3a3BU-
yaii 10 12—24 wmic.), ouikyBaHHS BiIIOBiTHOTO CYMiCHOTO
JIOHOPCHKOTO OpraHa.

KOoMGIHOBAHA TPAHCNACQHTALLIS HUPKU
i NiALLUAYHKOBOT 3QA03U

Lyxkposuit miadet (LI) mocimae BaxkiuBe Miclie cepe
npuurH po3Butky TXHH. IllopiuHo omHa TpeTMHA HOBUX
punaznkiB TXHH symosnena LIJI. binsbko 40 % xBopux Ha
TXHH crpaxnae Ha LI, 12 % 3 HUX — iHCYTiH3aIEXHUI
LI 1-ro Tumy, a 28 % — LI 2-ro tumy. LIJI mocinae npyre
MicClIe ITiC/IST XpOHIYHOTO TJIOMEpPYJIOHE(MPUTY B IMepeTiKy
HO30JIOTIYHUX IMOKa3aHb 10 TpaHcIaHTauii Hupku. Ila-
TOTEHETUYHO OOTPYHTOBaHOW s matlieHTiB i3 LIJ] 1-ro
TUMY € KOMOiHOBaHa TpaHCIUIAHTALlisl HUPKHU 1 TTiIIITyH-
KoBoi 3ay103u. B Ykpaini B 2005—2006 pp. 6y;10 BUKOHaHO 3
TaKMX OIlepallii Bil pPOOIMHHOTO JOHOPA 3 BIDKMBAHICTIO pe-
uumieHTiB i TpaHcmanTaTiB 33 %, y 2023 porti — 2 yeminHi
orepallii Bix ToMepJioro JoHopa.

OCHOBHI KAiHIYHI npo6Aemun
TPAHCNACQHTALIT HUPOK

AKTyaJIbHOIO 3aJIUIIAETHCS MPodIeMa MoI0JaHHS TKa-
HUHHOT HECYMIiCHOCTI, 1110 BeJe 10 TOCTPOro abo XpOHiy-
HOTO BiITOPrHEHHsI TpaHcIiaHTaTta. [Ipuyomy ocTaHHE
Ma€e 0co0JIMBe 3HAYEHHSI, OCKIJIbKM € OJHI€I0 3 OCHOBHUX
MPUYMH BTPATU HUPKOBOTO TpaHCIUIaHTaTa. ToMy Baskjiu-
Be 3HAUEHHS Ma€ TMPU3HAUYEHHS aleKBaTHOI iMyHOCYTIpe-
cUBHOI Tepamnii. [HaMBinyanbHUI MiaXig 10 MPpU3HAYEHHS
IMYHOCYIIPECUBHUX IIpEIapariB, BUOIp ONTUMAaIbLHOTO JJISI
IAHOTO XBOPOIO PEXMMY iMYHOCYIIpeCii MOXe CYTTEBO
BIUIMHYTU Ha BimaJieHi pe3yJbTaTy oIlepallii.

OCHOBHI npenaparu,
LLO BUKOPUCTOBYIOTbCS
AAS iIMyHOCcynpecii B YKPAiHi

Jtst iHayKIiiiHOI iMyHOCYIIpecii 3a3Buyaii 3aCTOCOBY-
I0ThCSI: TMOMIKJIOHAIbHI aHTUIiMbOUUTApHI aHTUTINA (TU-
MOIJIOOYJIiH, atram); GJIoKaTopu peliernTopa iHTepieiKi-
Hy-2 (6a3uinikcumad/cumMysiekT). BuBuaeThcst MOXIIMBICTh
3aCTOCYBaHHSI CTOBOYPOBMX KJIITMH KOPIIOBOi KPOBI, yXe
OTpHMaHI Ieplili Mo3uTuBHI pe3ynsratu [10]. s migrpu-
MyIOUOi iMyHOCyTIpecii: iHridiTopu KanbpiuHeBpuHy (IKH)
(TakposimMyc, IUKIOCHOPUH); iHTiOiTOpu mpoidepalrii:
npenapatu MikodeHonoBoi kuciaoru (M®K) (MMO®/
cejcent, MikogeHoaaT HaTpito/MipopTtuk); m-TOR iHri-
GiTopu (cuposimyc/panamilliH, eBepoJIiMyc/CepTUKaH);
LIUTOCTATUKU: a3aTionpuH (iMypaH); TIIOKOKOPTUKOIIU
(I'K) (metwinpenHizosioH, npenHizoinoH). HaitGinbin mo-
IIMpeHa cxema IMiATPUMYIU0i iMyHOCYTPECUBHOI Tepartii
pionouae IKH+M®OKA+TK. {i Henonikamu € HedpoTok-
CHYHICTh i 3HAYHA KUIBKICTh Pi3HOMAHITHMX IHIINX IIO-
OiyHMX e(eKTiB, HemoCTaTHSI €(PEKTUBHICTL y IpodiTak-
TUILI XPOHIYHOTO BiATOPTHEHHS, OCOOJMBO XPOHIYHOTO
AT-onocepeakoBaHoro BapiaHTta. /st ix yCyHeHHSsI 3aCTO-
COBYIOTh PaHHIO BiIMiHY CTepOifiB, yepe3 3 Micsli Mmicis
orepauii MOXJIMBE IEpPEeBENCHHS MAaLliEHTIB HEBUCOKOTO
iMyHOJIOTiYHOTO pU3UKY Ha 3acTocyBaHHsI m-TOR iHTi0i-
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TOpPiB (CUPOJIIMYC/eBepOJIiMyC) y TIOENHAHHI 3 HU3bKUMU
koHueHtpauisimu IKH i I'K.

st mpodinakTUKK ¥ JIiKyBaHHSI XpPOHIYHOTO aHTUTI-
JIO-OTIOCEPEIKOBAHOIO BiITOPTHEHHSI B YKpaiHi 3aCTOCO-
BYIOThCS Ti1azMacdepes, BHYTPIIIHBOBEHHUI iMyHOTJI00Y-
JiiH, aHT-CD20 MOHOKJIOHABHI aHTUTIIA (PUTYKCUMAO),
TUMOILJIOOY/IiH 3 HEOOHO3HAYHUMU pe3yasraTaMu. s ix
MOJITIIEHHS CBITOBA TpaHCIUIaHTallillHA HAayKa BUBYAE 3a-
pa3 MOXKJIMBICTB i JOLIbHICTh 3aCTOCYBaHHSI HU3KM HOBIT-
HiX rpenapariB: aHTUKOMITJIEMEHTAPHUX MOHOKJIOHAJIbHUX
aHTUTIN (eKynizymab), GiokaropiB IL-6 abo peuenTopis
no 1L-6 (kmazakizymab, Tommiizyma0), iHTiGiTOpiB ecTe-
pasu C1 (C1 INH — 610Kaga paHHbOTO HUISIXY aKTHBAIlil
KOMIIJIEMEHTY Ha piBHi Ki1toyoBoro komrioHeHTa Cl), Oe-
JiMyMa0y (ryMaHi30BaHe MOHOKJIOHAJIbHE aHTUTIJIO IIPOTHU
crumynisgtopa B-nimbouunris BLyS), napatymymady (MoHO-
KJIOHAJIbHE aHTUTLIO Io MoJekyau Oinmka CD38 Ha mmaz-
MaTUYHMX KititnHax). Lli mpemapatu TeCTyIOThCSI B Pi3HUX
KOMOiHaIIisIX 3 iHIIUMU, BXKe BiIOMUMU iMyHOCYTIpecaHTa-
MM, MU X YEKAEMO Ha pe3yJIbTaTU TaKUX JOCIiIKEHb.

BucHoBOK

Xoua YkpaiHa Oyna omHuMm 3 mioHepiB TH y cBiTi,
CIpaBXHill pO3BUTOK IIi€l rajy3i MEAULIMHU y HAc BinOy-
BA€ETHCS TiJIbKY 3apa3 3aBASKU MPUMHSITTIO HOBUX 3aKOHIB
i MiA3aKOHHUX aKTiB, 110 PErjaMeHTYIOTh TpaHCIIaHTa-
LiliHY OiSTbHICTh, CTBOPEHHIO MOTMBALIIMHUX BaXKesliB 10
PO3BUTKY Tajly3i Ta ITO3UTUBHI IpoITaraHi B CyCITiUIbCTBI.
HesBaxkatouu Ha BiliHY i BaxkKi yacu, sIKi lepexXnBae Ykpa-
iHa, My He 3ynuHmwM 1modaty y 2020 pomi pecdhopmy cucte-
MU TpaHCIUIAHTAIlil, 110 Ja€ MOXJIMNBICTh 3a0e3neunt TH
Oinpiry KinbKicTh xBopux i3 TXHH. BinOyBaetncst cTBO-
PEeHHSI HOBUX TPaHCIUIAHTALIIHUX LIEHTPiB, MOAEPHi3allis
iX AiarHOCTUYHOTIO I JIiKyBaJibHOro objagHaHHsa. HaBuaH-
Hs1 TPAHCIUJIAHTOJIOTIB BiIOYBAETHCA SIK YCepearHi KpaiHu,
Tak i 3a 1l MeXaMH, y TICHiii criBIpaLi 3 eBpONeicbKUMU i
aMepUKaHCHbKUMU KoJIeraMu. Yce 11e TO3BOJIUTD MOJIIMMILIUTH
pe3yJIbTaTy MPOBEACHUX Orepaliii. Y KpaiHi BUKOHYIOTbCSI
OUITBIIICTD BU/IIB TPAHCIUTAHTALLl HUPKU TOPOCTUM i Talli-
€HTaM IHUTSIYOTO BiKY, a MONAJIbIIe JIIKyBaHHs BiOIIOBimae
MiXXHApOIHUM MPOTOKOoIaM. BTieHHS B mpaKTuKy yKpaiH-
CbKOI TPaHCIUIAHTOJIOTII OCTaHHIX TOCATHEHb BiTYM3HSIHOI
i 3aKOPIOHHOI HAayK! T03BOJIUTD MiABUIIMTU BUKUBAHICTh
HUPKOBMX TPAHCIUIAHTATIB i peLUIi€HTIB, MOJIMIIUTH Bill-
JAJIeH] pe3yJbTaTy Omnepalliil y HallluX Malli€HTIB.

KonduikT inTepeciB. ABTopu 3asBISIOTH PO BiICYT-
HiCTb KOH(JIIKTY iHTEpeciB i BlacHO1 (hiHaHCOBOI 3allikaB-
JICHOCTI IIPY ITiATOTOBIII JaHOI CTATTi.

Buecok aBTopiB. 3oepa6’an P.O., Bopousx O.C. — Ha-
MUCAHHS TEKCTY.
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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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"KHIT «KniBCbKivi MICbKV LIEHTP HEGPOAOTI TQ AlQAIBY», M. KniB, YkpaiHa

2AY «HawujoHaAbHWA HQYKOBUMV LIEHTP Xipyprii Ta ToaHCrAQHToor T imeHi O.O. LLlarimosa» HAMH Ykpaitu,
M. Kuis, YkpaiHa

EKOHOMIYHI NTUTAOHHSA AIKYBOHHS XBOPUX
HQA XPOHIYHY XBOPOOY HUPOK VA CTAAIT AIOAIBHUMU
MEeTOACOMU HUPKOBO-3AMICHOI Tepdanii B YKPATHI:
AOCAIAXKEHHS OAHOTO LLeHTPY

Pestome. AktyanbHicTe. MeToro poboTi GYAO BUSHQYUTI BAPTICTb AIKYBAHHS XBOPMX HQ XXH VA cTaaii mpo-
1srom 2023 pOKy AIQAI3HMN MeToAQMy H3T HQ MiaCTABi QHQAIZY BUTDQT HQA AIKyBAHHST remo- ([A) Ta nepuro-
HeaAbHUM aianizom ([14) B OAHOMY AiKYBAABHOMY 3QKAQAL Martepiaan Ta MeToan. Biakpute opAHOLIEHTPOBE
AOCAIAXKEHHST MPOBOAMAOCH Y KHIT «KniBChK MICbKV LIEHTD HEDPPOACTIT TQ AlQAIBy». [poTtsarom 2023 poky
B LIbOMY 3QKAQAT OTDMMYBQAAM AIKYBQHHST AIQAISHUMIM MeToAQMM H3T 779 xsopimx HO XXH VA cTaaii. 3okpema,
718 xBopux nikysanmcsi [A-cecisvm ta 61— A (36 xBopux — NATlA 1a 256 — AlNA). Ao pO3paxyHKY BOPTOCTI
NiKYBAQHHS1 XBOpX HQ XXH VA cTaail, sik npu AikyBaHHI TA, TaK i T4, 6YAV BKAKOYEHI MPSIMI MEANYHI TQ HEMEANY-
Hi ButpaT. OUiHKQ BOPTOCTI AiKyBAHHSI OAHOIO XBOPOrO MPOTSIrOM POKY PO3PAXOBYBAAQCH 3Q POPMYAOKD:!
rpu AikyBaHHI TA/TA® — saprTicte 1 cecii x 1566 cecivi, npu AikyBaHHI [TATA/AMA — BAPTICTb 1 AHSI AIKyBOH-
Hs1 x 365 AHIB. PE3yABTATN. AHQAI3 BUTDAT HQA AiKYBAHHSI XBOPMX HO XXH V.A CTQAIT AO3BOAMB KOHCTATYBATH, LLIO
cepeaHs BapTiCTb OAHIET TA/TAD-cecii B 2023 poui cTaHoBuAQ 3626,20 rpH, OAHOIrO AHS AikyBAHHS TTATA
Ta AMNA — 1539,78 Ta 1829,12 rpH BianoBiaHO. CepeAHs BOPTICTb AiKyBAHHST OAHOIO XBOPOro npotsrom 2023
poky meroaoM [A/TAD ctaHoBuaa 565 687,20 rpH, MATMNA — 562 019,70 roH, ATNA — 667 628,80 rpH. Y CToyk-
TYPI BOPTOCTI AiKYBQHHST HE3AAEXKHO BiA MOAQABHOCTI H3T HQMBIAbLL 3QTPATHOK CKAQAOBOKO € BAPTICTh BU-
TPATHUX MQTEPIAAIB. AEDXKABHE BIALLKOAYBAHHS 3Q [MoOrpaMoro MeanyHx rapaHxtivi (MM y 2023 poui Ha
AIKYBQHHST OAHOIO XBOPOro Ha XXH VA craaii npotsarom poky ctaHoBuTs 385 788 rpH npu AikyBaHHI TA/TAD,
412 085 rpH — nipu AikyBaHHI TTATA 1a 662 110 roH — riput AikyBAHHI AlA. To6TO, BUXOASIYM 3 OTRUMQHMX
Hamum AQHux, [TMIC nokpmeae Avile 68,2 % BUTDQAT AiIKYBOABHOIO 3AKAQAY HA AiKyBAHHS TA/IAD, 73,3 % — Ha
AikyBaHHS [TATA 1a mavke 100 % — HQ AiKyBAHHST AlA. BUCHOBKN. PeQAbHO BQPTICTb AiKYBAHHSI XBOPUX HQ
XXH VA cTaaii aianisHmm metoaami H3T nepesuLLye Tapng AePXKQBHOMO BIALLKOAYBAHHSL. [TMIy noBHOMY
06Cs13i HE MOKPUBAE BUTOATU AIKYBAABHUX 3QKAQAIB HO AIKYBAHHST XBOpMX Ha XXH VA craail meTtoaamim H3T.
MATA Mae 6e3rnepeyHi nepeBari 3 OmsiAY SIKk HQ MEANYHY, TAK | HQ eKOHOMIYHY Buroay. OKpiM Toro, nepe-
BQAroro BUKOPUCTAHHST [TATA nepea iHLLMMU AIQAIBHUMU MOAQAbLHOCTSIMU [iA HAC BiViHW € BIACYTHICTb 3QAEXK-
HOCTI Bip BOAO- TQ €AEKTPONOCTAYAHHSI, KIABKOCTI TQ 3QBAHTAXKEHOCTI MEAMYHOIO NMepCOHAAY, HEOOXIAHOCTI
MOCTIVIHOIO BIABIAYBQHHSI XBOPUMU AIQAIZHOIO LIEHTPY.

KAIOYOBI CAOBQL: AIQAIBHQ HUPKOBO-3AMICHQ TEPQrIST; BUTPQATH, BAPTICTb, BIALLKOAYBQAHHSI

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

IllopiuHe 30iablLIeHHST KiIbKOCTI XBOPUX Ha XpOoHiuHY  myJjsuii. [Tpu nboMy 3a3HaueHUI MOKA3HUK € HAWBUILIUM
xBopoOy HUpoK (XXH) e BaxkimBoio meanko-comiatbHolo y CIIA ta Kanani i cranoButh 14,4 %, HallHIKYUM — B
MPpOBJIEMOIO CHCTEMU OXOPOHHM 300POB’s IK B YKpaiHi, Tak  Inaii Ta banrmagemr — 6,8 % [1, 2]. Ha choromHi yactorta
i B yChOMY CBITi. 3a po3paxyHKOBUMHU JaHUMHU, TobanbHa  XXH ropiBHSIHHA 3 TAKUMM COIliaIbHO 3HAUYIIIUMM 3aXBO-
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PIOBaHHSIMU, SIK TillEPTOHIYHA XBOpPOOa, IyKPOBMIA Tia0eT,
OXXUPiHHS Ta MeTaboiyHMi cuHapoM. BogHouac came 1ii
3aXBOPIOBAHHS i € OCHOBHOO MPUUYUHOIO TIPOTPECYOYOro
30inbIIeHHs momyssiii xBopux Ha XXH [3, 4].
3arajabHOBIZOMO, 110 y cBoiil eBojolii XXH mpoxo-
nuthb 5 craniii. [IporpecyBanus XXH no V crazii He nuie
HEeTaTMBHO BIUIMBAE Ha SIKICTh Ta TPUBAJICTb XUTTS Malli-
€HTIB, ajie i ToTpedye JIIKyBaHHS METOIaMU HUPKOBO-3a-
micHoi Tepamnii (H3T), 1110 B moeaHaHHi 3i 30iIbIIEHHSAM
NoTpeOU B rocrmiTtajisallii € 3HaYHUM (DiHaHCOBUM TsATapeM
IIJISI CUCTEMM OXOPOHU 310POB’s. YHCeNnbHICTh XBOPUX, SIKi
OTPUMYIOTh JIikyBaHHSI MeTogamu 3HT, 3pocTae miBuiie,
HiX YMCENbHICTh HaceIeHHs CBiTy 3arajom. Citia 3a3Havyu-
TH, 10 Y CBITi CITOCTEPIraeThcs CTabiIbHE MIOpiYHE 30i/1b-
IIEHHS KiJTbKOCTi XBopuX (y cepenHbomy Ha 2—4 %), ski
notpedytoTh JikyBaHHs mMetonamu H3T. 3okpema, mpo-
1siroM 2003—2016 poxiB IpUpPICT MEAUYHOI CYOIOMYJISILIiI,
sKa moTpeOyBana gikyBaHHs1 Mmetomamu H3T, ctanoBuB
43 %. JIume B CIA B mepion 3 2000 mo 2019 pik vact-
Ka XBOpHX, SKi JikyBanucs metogamu H3T, 30inbmumnacs
Ha 107 %. 3a mporHosom, mnpotsrom 2017—2030 pokis
OUiKYy€eThCSl 30iIblIeHHST AianizHoi cybnonynsuii CLIA
Ha 29—68 %. IpupicT KiabkocTi xBopux Ha XXH V]I cra-
Nii 3yMOBJIEHUI 30iJbIICHHSIM CEPENHBOI TMOMYJSIiiHOT
TPUBAJIOCTI KUTTSI, KiIbKOCTi xBopux Ha LI 2-ro tumy Ta
TiNepTOHIYHY XBOPOOY, MOJIMIIEHHSIM BUKMBAHOCTI XBO-
puX, sIKi JTiKyIoTbes miamizaumu merogamu H3T [4—8].

OKpiM TOrO, IMporpecyroue 30UTbIIEHHS KiTbKOCTI XBO-
pux Ha XXH 3yMoBio€e 3pocTaHHs (piHAHCOBOrO HaBaH-
TaxXeHHs. 30KpeMa, 3a pe3yJbraTaMy HellloAaBHO OITyOJIi-
KOBaHOTO aHaJi3y, poBeaeHoro B 31 KpaiHi/perioHi cBiTy,
BCTAHOBJIEHO, 1110 CEPEAHI PiYyHi BUTPpATU HA OJHOTO Ialli-
€HTa, NOB’s13aHi 3 JikyBaHHsIM xBoporo Ha XXH III cranii,
craHoBIaTh 3060 momapis CIIIA, npu nikyBaHHI maiieHTa
3 XXH V]I cranii metrogom remomnianisy (I'Jl) Ta meputoHe-
anmpHoro miamizy (ITH) — 57 334 ta 49 490 momapis CILIA
BimmoBigHo. ToOTO BUTpaTH TIpHU JIiIKyBaHHS XBOPOTO Ha
XXH V]I cranii metonamu H3T maiixe B 20 pa3ziB nepeBu-
LLIYIOTh BUTPATH, TIOB’sI3aHi 3 IiKyBaHHSIM nauieHTa 3 XXH
111 cranii [9].

TloHsATTS BUTpAT BU3HAYA€EThCS SK TPOLIOBA BapTiCTh
CIOKWBAHHSI pecypciB JIJIsi BUPOOHUILITBA TOBAPY YU TOCITY-
T'M, 4aCTO BHpaXKeHa SIK CKJIaJHa CyMa KiJIbKOCTel MeBHOI
IiSUTBHOCTI, TIOMHOXKEHOI Ha BiIITOBiAHI IiHK. 3a3BUYaii BU-
TpaTu y MEIUYHil chepi MOAUISIIOTHCSI HA YOTUPU KaTeTopii:
OpsIMi MEOWYHI BUTPATH, MPsIMi HEMEIWYHI BUTpaTH, He-
OpsIMi BUTpATH Ta HeMartepiaiabHi BuTpatu. [IpsMi menmyani
BUTPATHU BKJIIOYAIOTh: PO3XiIHI MaTepianau ISl MPOBEASHHS
npoleaypy Ta 1a00paTOpHOI AiarHOCTUKM, 3apO0iTHY ILIa-
Ty MEIUYHOMY TIEPCOHAITY, 3a0e3MeUeHHs] MEIMKaMEHTaMH,
KariTaJbHi BATPATU HA PEMOHT arapariB 1JIs TeMO- Ta [epu-
TOHEAJIbHOTO Aialli3y, BUTPATH Ha rocHiTali3allii Ta Ha aMOy-
JIaTopHi KoHcysbraltii. [TpsiMi HeMennuHi BUTpaTu BKIIIOYa-
[OTh BUTPATU Ha TTPOBEJICHHSI PEMOHTHMX POOiT, KOMyHaJIbHI
MOCJYTH, TPAHCIIOPTYBAHHSI XBOPUX JI0 Miali3HOTO LIEHTPY
a00 MocTaBKYy BUTpaTHMX MaTepiaiiB mis 11, xapayBaHHs
xBopux mpotsarom I'/l-cecii. HemaTtepianbHi BUTpaT — BU-
TpaTd MOB’sI3aHi 3 00JeM, CTpaxkIaHHSIM, IOTipIIEHHSIM
SIKOCTi Ta TpoJioHraui€ero xutTs. Lli BuTpatu 3a3Buyaii He

BPaxOBYIOTbCSI B €KOHOMIYHMX OLIiHKAaX, OCKIIbKH 1X BasKKO
BM3HAYUTH KijbKicHO [10].

Ha cbhoromHi mpoaoBXYy€EThCsI AUCKYCisl MIOAO0 €KOHO-
MiYHOI TepeBard Ti€l YW iHIIOI miayli3HOI MOJAJIBbHOCTI
H3T. Crnig 3a3Ha4UTH, 110 KiJIBKICTh JOCIIKEHb, SIKi aHa-
JII3yIOTh Ta MOPIiBHIOIOTH BapTicTh JiKyBaHH:a [J] Ta I1, €
BeJIbMU O0OMeKeHO0. 30Kpema, iCHY€E JeKiibKa OIS IOBUX
IOCIiIKEeHb, TPOBEASHUX IJis BU3HAUYEHHSI BapTOCTI JIi-
KyBaHHS Jiajli3oM y pi3HUX KpaiHax cBiTy. Tak, aHaji3zy-
04 BapTiCTh Jiajli3y y KpaiHaxX 3 pi3HUM PiBHEM IOXOMIY,
P.M. Just 3i cniBaBTOpamMu AiAIILIM BUCHOBKY, 1110 JIIKyBaH-
Hs ['J1 € nopoxunm nopiBHsiHO 3 [1/1 y kpaiHax 3 BUCOKUM
piBHeMm noxonay [11]. AHajioriuyHi pe3yabraTi OTpUMau i
PK. Li Ta K.M. Chow. ¥ cBOEMY HOCITiI:KEHHI aBTOPY 10~
BeJv, 110 Y PO3BUHEHMX KpaiHax Asii Baprticth [/l mopis-
HsHO 3 1] Oyma B mimomy Buioro [12]. BomHouac anami3
BUTpaT Ha a)puKaHCHKOMY KOHTMHEHTI MPOAEMOHCTpPY-
BaB, 1110 JIMIIIe Yy AeKiabKox KpaiHax meton [1/1 OyB meries-
M, Hixx [/, [Ipote aBTOpU HaroouIytoTh, 1110 Mmetox I1/1
y 1Iilf YaCTUHIi CBiTY HA MOMEHT MPOBEAEHHS TOCIIiIKEHHS
JIAIIIe rovaB po3BuBaTucs [13].

Anauni3 BuTpar Ha oounsa metonu H3T y 20 xpainax
CBiTY J03BOJIMB KOHCTaTyBaTH, 1110 BapTicTh 111 y CIIA,
Kanani, Kurai, Inaii, Tainanni, Ipani, Typuii, [oHKOHTY
ta B’eTHami, ABctpatii Ta HoBiit 3enaHii € 3HauHO MeH-
mroro, Hix ['Jl. OkpiM LIbOTO, aBTOPH aKIIEHTYIOTh yBary Ha
ToMmy, 1o I1/] He uille € MEHIII 3aTpaTHUM [JIsI KpaiHu, aje
1 SIKIiCTb XKUTTSI XBOPUX, SIKi JTIKYIOThCS LI€I0 MOJABbHICTIO
H3T, € Buioro. Takox 1ocaifHUKY 3BepTaIOTh yBary Ha Te,
1110 Y 3B’S13KY 3 OpakoM 3HaHb JIiKapiB 3arajabHOl MPaKTUKHU
Ta JiikapiB-Hedposoris 1/ He € monyasspHOI0 MOIAJIbHIC-
TIO, Ta BBaXKalOTh 3a AOIJIbHE MPOBOAUTU TPEHIHTH 3 Me-
TOIO TIOIMYJISIpU3allii METOMY, OCOOIMBO Y TUX KpaiHax, Je
€ TIpo0JIeMH 3 JIOTICTUKOI Ta/abo OyIiBHUILITBOM LIEHTPIB
remopianizy [14].

JIxxepena ¢iHaHCYBaHHS JIiKyBaHHS xBopux Ha XXH
V]I cranii gianisuumu metogamu H3T 3HauHO BapitoioTh y
KpaiHax CBiTy Ta BU3HAYAIOThCS HAIliOHAJIbHUMU JepPXKaB-
HUMMU CTpaTeTissMu peiMOypcallii BUTpat. biiblnicTh KpaiH
MalOTh SIK IEpXKaBHE, TaK i MPUBAaTHE MEIUYHE CTpaxyBaH-
H$1 a00 BUKOPUCTOBYIOTh MTOEIHAHHS CTPAXOBOTO MTOKPUT-
Td Ta IHIWBiOyaJIbHUX II1aTeXiB. OgHaK IesdKi KpaiHu, 30-
kpema ABctpadisi, I3paine, Kopes, matoTh nuiie nepxasHi
MporpaMu CTpaxyBaHHS Ta, BiAMOBIIHO, BiIIIKOAYBaHHSI
KOIITIB [5].

B ymoBax peamizaiii B YkpaiHi miporpamMu aep>KaBHUX
rapaHTii MeIUYHOTrO OOCJIyrOBYBaHHSI HACEJIEHHS BaX-
JINBOIO CKJIAIOBOIO HAJAaHHS MEIMUYHOI JOTIOMOTY XBOPUM
Ha XXH V]I cTtanii € Bu3HaUeHHs peajbHOI BApTOCTI JiKy-
BaHHs 3a3HauyeHo1 Kareropii xBopux. BogHouac B YkpaiHi
00MEXEHOIO € KiJIbKICTh JOCHIIKEHb Ta aHATITUYHUX MMy-
OJikallii, 110 BUCBIT/IIOIOTh €KOHOMiYHi aCIeKTH 3aCTOCY-
BaHH# mianizHux MetoniB H3T. I B mepmy yepry imerbcst
He JIUIIIE TTPO PO3PaxXyHOK BUTPAT, MOB’I3aHUX 3 TIPOBEICH-
HsM ceciit I'J1 a6o I1/1, ane it ipo eKOHOMIYHI TIpiOpUTETH
BUKOPHUCTAHHS Ti€i UM iHIIOI miamizHoi MmoganbHOCTIi H3T
D11 KpaiHU, OCOOJMBO B YMOBaxX BiliHU. 3 OINISIAY Ha BU-
COKY BapTiCTh Ta peCypco3aTpaTHICTh MPOLEAYD JiKyBaHHS
sk metonoM ['JI, tak i I1JI, oliHKa BapTOCTi TaKMX MOCIYT
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€ HaJ3BMYaliHO BaXJIMBOIO SIK JJIsI MPOLECY OI0KETHOTO
MJIaHYBaHHSI, TaK i AJ1s1 peryaloBaHHsl pUHKY HaJaHHS Ta-
KHUX MOCYT B YKpaiHi.

MeTa poOOTH: BM3HAYMTH BapTICTh JIIKYBAHHSI XBO-
pux Ha XXH V]I craaii nporsrom 2023 poky mianizHUMMU
meronamu H3T Ha migcraBi aHanizy BUTpaT Ha JIiKyBaHHS
reMo- Ta IIepUTOHEAJbHUM Miali3oM B OMHOMY JIiKyBajlb-
HOMY 3aKJjIami.

Marepiaam Ta meToamn

Binkpure omHOLIEHTPOBE MOCIHIIXKEHHSI MPOBOAUIOCH
B KHII «KuiBcbkuit Micbkuii IeHTp HedpoJiorii Ta mialti-
3y». Y JiKyBaJibHOMY 3akJjafi ¢hyHKuionye 125 []-mammH
(3okpema, 32 amapatu mist remoaiadinsrpatii (IJd)), Ha
sskux 1potsiroM 2023 poky oTpuMyBaju JiikyBaHHS 718
xBopux Ha XXH V]I cranii. Ycim nauieHTamMm poBOIMINCH
3 TO/TAD-cecii Ha TMOKAEHDb TPUBATICTIO HE MEHII HixX 4
roaunu. JlikyBanus MmetomoM I/ orpumMyBaB 61 maiieHT, 3
HUX 25 XBOPUX JIiKyBaJICsS aBTOMAaTU30BaHUM TIEPUTOHE-
anbHuM aianizoM (AITI) Ta 36 XBOpUX — METOIOM ITOCTili-
Horo aMOyJIaTOpHOTO NepuToHeaabHoro mianizy (ITAITI).

Jlo po3paxyHKy BapTOCTi JiKyBaHHsI xBopux Ha XXH
V]I cranii Meronom I'Jl BKJIt0UeHi HACTYMHI CKJIAA0BI.

Ilpami meduuni eumpamu:

— Bapricth BUTpatHux MmarepianiB mist [J1/TA® (mia-
Jli3aTOp, KPOBOMPOBiHA MaricTpajib, apTepiaJbHa Ta Be-
HO3Ha IiCTyJNIbHI TOJKU, KapTPUIX TMOPOLIKOBUM ISt
0iKapOOHATHOIO Miaji3y, YAbTpadiIETp IJId HAATOHKOTO
OUMIIIEHHST BOIW, KUCIOTHUI KOHIICHTPAT);

— iHTpaniani3Hi JikapchbKi 3acobu (rerapu; 0,9% pos-
yuH NaCl);

— iHIII JIiKapchKi 3acobu (epUTPONOe3-CTUMYJIIOIOUi
nikapcbki 3acoou (EC3) ta nikapceki 3acobu 3aiiza (J133);

— MeAMyHi Matepianu (pyKaBUUKU, ILITMPUIL iH €K-
LHilAHWI, OMHT, BaTa, IJIAaCTUP, MEIOIKA OTHOPAa30Ba, Mac-
Ka MeINYHa);

— 3abe3neveHHsI XiMidYHOI Ta MiKpoOioyioriyHoi 6e3re-
KM (0aKTepioIOoTiuHi ITOCiBY 3MUBIB Ta BOOM, BU3HAYCHHSI
XiMIYHOTO CKJIaIy BOAY, PETJIAMEHTHI pOOOTH CUCTEMU BO-
MOOYMILIEHHSI, aHTUCENTUK I IIKipu, Ae3iHdiKyoui Ta
MUIHI 3acO00M, IIBUAKO3HOIIYBaHUM iHBeHTap (raHYipKU,
ryoKu), cTepuiiizallis MeAMYHUX MaTepialliB);

— JabopaTopHe Ta iIHCTPYMEHTaJbHE OOCTEXXEeHHSI Ta-
Li€EHTA;

— 3apo0iTHa IJ1aTa Ta HapaxyBaHHS Ha 3apOOITHY TLJIaTY.

Ilpami nemeouuni eumpamu:

— BapTiCTh KOMYHAJIBHUX MOCTYT (BOIOTIOCTAaYaHHS Ta
BOMOBIZIBEIEHHS, TEIIOTIOCTAYaHHSI, €JIEKTPOSHEPTis);

— METPOJIOTIYHUI KOHTPOJIb MEANIHOTO 00TaTHAHHST;

— XapuyBaHH:I xBoporo min yac ['JI-cecii;

— amoptu3zaltis I'Jl-malimH;

— BHUBI3 CMITTS Ta YTUJIi3allisl 0i0JOriYHMX BiAXO/iB;

— TIpaHHS;

— TpPaHCMIOPTYBaHHS XBOPOTO.

Jlo po3paxyHKy BapTOCTi JikyBaHHsI xBopux Ha XXH
V]I cranii metomom I1/] BKIrOUeHi HACTYITHI CKJIa/I0Bi.

Ilpami meduuni eumpamu:

— BapTicTh BuTpaTHUX MatepianiB mist [TATTO/ATTI
(Mimxku 3 miamizyrouuM po3umHoMm it TTAIT — 3 BMmic-

ToM ToKo3u 1o 2000 M po3unHy y Miniky «TBiH ber»,
00JlafHAHOMY iH’€KUIMHUM TTOPTOM, 3 IHTETPOBAaHUM 3a
JIOTIOMOTOI0 IBOX Marictpasieii Ta Y-3’€HyBavya MOpoxXHiM
IJTACTUKOBUM MIIIIKOM [JISI IPEHaXy, BKJIAJCHUX Yy TpO-
30pUii TJIACTUKOBUI TMakeT abo ekBiBajeHT, st AT —
o 5000 M1 po3unHy y Milky «TBiH Ber», obaagHaHOMY
iH’€KLIITHUM TTOPTOM, 3 iIHTETPOBAHUM 3a JIOTIOMOTOIO IBOX
Marictpaieii Ta Y-3’egHyBaya ITOPOXHIM IUIACTUKOBUM
MIIIIKOM JUISI APEHaXy, BKJIAJEHUX Y TPO30PUiA TIacTu-
KOBUI makeT abo ekBiBajneHT, KateTep misd 11, mepexigHa
TpyOKa, amanTep, ApeHakHuii KomruiekT mist AT, 3aTuc-
Kay, KOBIAY0K);

— JIiKyBaHHS TYHEJbHOI iH(eKIIii;

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

— JlabopaTOpHE Ta iIHCTPYMEHTaJIbHE OOCTEKEHHS Ma-
Li€HTAa;

— 3apo0iTHa TuiaTa Ta HapaxyBaHHSI Ha 3apoOiTHY
Tiary.

Ilpami nemeduuni eumpamu:

— BapTiCTh KOMYHAJIbHUX MOCIYT;

— HaBYaJIbHI TPEHIHIH;

— MaTPOHAX XBOPUX;

— TPAHCIOPTHI BUTPATH Ha TOCTaBKY PO3YMHIB.

Po3paxyHoK BapTocTi JikyBaHHsI XxBopux Ha XXH V]I
cranii [JI/TI® GyB mpoBedeHUI BiOMOBIIHO 1O HakKasy
MO3 Ne 129 Bin 17.03.2011 poky. 3araibHi BUTpaTH Ha
nikyBanHs xBopux [J1/TA® y KHIT «KuiBcbkuit MicbKuit
LEeHTp HedpOoJIoTii Ta miamizy» IIPOTIATOM POKY PO3PaxXoBy-
BaJIUCh 3a (hOPMYJIOI0: BapTicTh 1 cecii x 156 ceciii.

Bapricts nikyBanHsa Mmetomamu ITAITI a6o AIIM Bu-
3HaYaIn 3a (hOPMYJIOIO: BapTiCTh | OHM JiKyBaHHS X 365
JTHIB.

Po3paxyHKu 3OiliCHIOBaJIMCH BiIMOBIAHO 10O 3aTpaT
KHIT «KuiBcbkuit MichbKMit LIEHTp HedpoJIorii Ta miajizy»
y 2023 poui. BapricTh BuTpatHux Matepianis mist L1, [J1D,
ITATI, AT/ Bu3Hauanach Ha BiIKpUTHUX TOprax.

PesyAbTaTH

AmHani3 BaprocTi JikyBaHHsI xBopux Ha XXH V/ cranii
JTIO3BOJINB KOHCTATYBaTH, 1110 CepeaHsl BapTicTh onHiel [/1/
T Ad-cecii B 2023 poui ctanosuia 3626,20 rpH (Taba. 1).
OTXe, BapTiCTh JiKyBaHHSI OJJHOTO XBOPOTO, SIKUIl OTpU-
mye nikyBanHs [I/TI® y KHIT «KuiBcbkuit MichbKuii
LIEHTp HedpoJorii Ta miaji3dy», CTAHOBUTH Y CepeIHbOMY
565 687,2 rpu Ha pik. [Ipn mpomy maiike 50 % 3atpar mjis
nposeaeHHs [J1/TJ1® craHOBMIA BApTiCTh BUTPATHUX Ma-
TepiajiB. BogHoyac yacTka NmpsaMHUX HEMEIUYHUX BUTpaT
craHoBuJIa e 14 %.

Cnin 3a3HaYMTH, 1110 He BCi cKIanoBi JikyBaHHs [[1/
[1® Gynu BKIIOYEHI 1O PO3paxyHKy. 30Kpema, He Bpaxo-
BYBAJIMCSI BUTPATU Ha (pOpMYBaHHS MOCTITHOTO CyIMHHO-
ro noctyny — AB®D, crartionapHe JlikyBaHHS iHGbEKIIHHIX
Ta HeiH(peKUIMHNX YCKIamHeHb Tomro. OCTaHHE ITOSICHIO-
€TBCSI TUM, IO BiIMOBIZHO IO pealiii ChOrOAeHHS 3a3Ha-
YeHi KaTeropii Menu4Hoi gormoMoru xopuM Ha XXH V]I
cTajii nependavyaloTh OIUIaTy B paMKax iHIIIMX MaKeTiB Me-
IUYHMUX mocayr [IporpamMu MeTMYHMUX rapaHTiid.

CxJianoBi BapTocTi JikyBaHHs xBopux Ha XXH V]I cra-
nii metogoM ITAIT/, AITJL momaHi B Ta6. 2, 3.
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Ta6bnuys 1. Baprictb ogHiei IA/FQ®-cecii Ta nikyBaHHs1 o4HOro xBoporo npotsrom 2023 poKy

HanmeHyBaHHS B agsie;ﬂr:lpu
Mpsami MeanyHi BUTpaTn
ButpatHi maTtepianv ans remogianisy
Lianizatop 890,24
KposonpogigHa marictpanb 485,78
ApTepianbHa icTynbHa ronka 29,96
BeHosHa dicTynbHa ronka 29,96
KapTpuopx nopoLlKoBuin Ansa 6ikap6oHaTHOro remopianiay 288,90
VnbTpadineTp Ans HAATOHKOO O4YMLLIEHHS BOAM 32,87
KncnoTHUin KoHueHTpat 50,30
IHTpapgianisHi nikapcbki 3acobu
[enapwuH 68,19
0,9% po3unH NaCl 19,74
Mepgun4Hi matepianun
PykaBuykn 2,61
LLnpwvy iH’ ekuinHmmn 3,05
BunT 16,22
Barta 21,66
Mnactunp 58,78
Menowka ogHopasosa 7,23
Macka meguyHa 3,02
3abesneyeHHs XxiMi4HOI Ta MiKkpobionoriyHoi 6e3neku
BakTepionoriyHi nocisu 3MuBIiB Ta BOAU 25,43
Bu3Ha4veHHs Ximi4yHOro cknagy Boau 7,05
PernameHTHi po60TN CUCTEMU BOOOOHULLIEHHS 18,20
AHTUCENTUK ANA LWKipK 11,12
HesiHikyto4i Ta MUIAHI 3aco6m 9,78
LLIBMAKO3HOLLYBaHWI iIHBEHTAPp (ryOKW, raHuipKu) 4,87
Crepunizauis MegnyHnx martepianis 5,87
JlabopatopHuii Ta iIHCTPYMEHTaNIbHWUYi MOHITOPUHI 89,21
ECS3, /133 121,21
38apobitHa nnata Ta HapaxyBaHHs Ha 3apoOiTHY rniaarty 816,20
Ycboro 3035,13
Mpsami HeMeAWYHI BUTpPaTn
KomyHanbHi nocnyru (BogonocradaHHs Ta BOAOBIABEAEHHS, TENONOCTAYaHHsA, eNeKTPOEHepris) 184,2
YT1unisauis 6ionoriyH1x BiaxoniB Ta BUBI3 CMITTSA 21,80
MpaHHs 25,20
AmopTuaauia '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 nikyBaHHs O4HOro XBOPOro MPOTAromM PoKy 565 687,2
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SIK HAOYHO IGMOHCTPYIOTh 1aHi TabJ1. 2, IeHHA BapTIiCTh
JikyBaHHs xBoporo Ha XXH V]I cranii metogom TTAIIJ y
2023 poui craHoBuia 1539,78 rpH. OTke, BapTicTh JiKy-
BaHHS OTHOTO XBOPOTO, IKUi oTpumye JiikyBaHHs [TATIJI
y KHIT «KuiBcbkuit MichbKuii 1ieHTp Hedposorii Ta miami-
3y», CTAaHOBUTH y cepeaHboMy 562 019,7 rpH Ha pik.

BapricTh JiKyBaHHSI OODHOTO XBOPOIO, SIKMII OTPUMYE
nikyBaHHs1 MmetonoM Al y KHIT «KuiBcekuii Micbkuit
LIEHTp HedpoJIorii Ta miai3y», ctTaHOBUTH 1829,12 rpH Ha
1100y, 1110 CTAHOBUTH Y cepeaHboMY 667 628,8 TpH Ha piK.

Ax npu nikyBanHi [TAII/, Tak i mpu jikyBanHi AITJI
JIeBOBA YacTKa KOIUTOPHUCY MpUIIafa€e Ha MpsiMi Meauy-
Hi Butpatn. OcTaHHi cTaHOBIATH 96,75 Ta 97,30 % mipu
nmikyBaHHi [TATIJI ta AIIJ BignosimHo. HaiiGinbin 3a-
TPaTHOIO TP BUKOPUCTAHHI 11i€l MOJATbHOCTI € BapTiCTh
BUTpaTHUX MartepiaiiB. YacTka ocTaHHIX CTAHOBUTH 84 %
(1286,37 rpH) Bim OeHHOI BapTOCTi JIIKyBaHHSI XBOPOIO
TTATI ta 86 % (1578,75 rpH) — nipu jikyBaHHi ATT/L.

Ax i mpu nikyBanHi I'l, He Bci CKJIaoOBi JTiKyBaHHS Me-
TonoM I1/1 Oynu BKIIOUEHi 10 pO3paxyHKy BapTOCTi ITOCTY-
ru. Tak, iHillialisi nepuTOHealbLHOro Aianily, cTallioHapHe
JiKyBaHHS iH(DeKI1ii Ta ycKIaaHeHb, BUIAIeHHs KaTteTepa
He OyJIM BKJIIOYEHI B IMiApaxyHKM BapTOCTi IOCIYTH, 3Ba-
JKalouM Ha Te, 110 iX BUKOHAHHS MOTpeOye rocriTasizaril
Mali€eHTa, 110 CTAHOM Ha ChOTOAHI Iepemdadae oIjiaTy B

paMKax iHIIMX TakeTiB MeaAnyHux rocayr [Iporpamu me-
IUIHUX TapaHTil.

Bapro 3asnaumTu, 1o 3rigHo 3 Ilporpamoro Memmd-
Hux rapanTiii y 2023 poui Tapud Ha MEAWYHi MOCIYyTU 3
nikyBaHHs xBopux Ha XXH V]I crazxii metonom I'/l B am-
OyJaTOPHUX YMOBaX, IlepeadadeHi cneuudikaliisiMmu, BuU-
3HAYAETHCS SIK CTaBKa 32 MEAUYHY MOCIYTY, sSIKa CTAHOBUTD
2473 rpH 3a onnHy ['JI-cecito. I1pu nikyBanHi metogom I1]]
Taprd BCTAHOBJIIOEThCS SIK KarliTalliliHa cTaBKa 3a 1 oco0y
Ha ieHb Ta cTaHOBUTH 1129 rpH npu BukopucranHi [TATT/]
ta 1814 rpu — AT/,

OTxe, nepkaBHE BiIIIIKOAYBaHHS 3a OJIHOTO XBOPOTO
Ha XXH V]I crazii mpoTarom poky cTaHOBUTH 385 788 rpH
npu aikyBaHHi I, 412 085 rpu — npu aikyBanHi [TATTJT
ta 662 110 rpa — npu nikyBanni AIT/. BpaxoByioun po3-
PaxXyHKU, MOXHa CTBEPIKYBaTH, 1110 >KOAEH 3 METO/IiB Jia-
JIi3HOI HUPKOBO-3aMiCHOI Teparllii B YKpaiHi He ToKpuBa-
etbest [IMI

O6roeopeHHs

[locriiine 30imbIIeHHS KiIBKOCTI xBopux Ha XXH, y
MepIIy Yepry 3a paxyHOK HNaHIeMii IyKpoBOro aiadbety 2-ro
TUILY, TIPOrPECYIOUOro 30iIbIIEHHS IIMTOMOI Baru Mali€eH-
TiB 3 TiIIEPTOHIYHOIO XBOPOOOIO Ta MOJOBXEHHS TPUBAJIOC-
Ti XUTTS OCi0 3arajbHOI MOMYJSL, 3yMOBJIIOE IIIOPIYHUI

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

HanmeHyBaHH#

CepepHs
BapTiCTb, FPH

Mpsami MeanYHi BUTpaTn

BurparHi matepianun gns MNAM4g

Miwku 3 gianiaylo4Mm po34mMHOM 3 BMICTOM rntoko3u no 2000 M — 4 WTyku Ha Joby 284,12/1136,48
KoBnayok pos’eaHyBanbHUM Oe3iHIKYIOHMA — 4 LUTYKK 31,89/127,56
KareTep ons neputoHeansHOro fianiay (ons 4OPOCnMX, i3 3aBUTKOM) 8,77
Apantep go karetepa ansa g 7,80
Tpy6ka nepexigHa (MogoBXyBay Katetepa), 2 LUTYKW Ha pik 5,76
Jlikapcbki 3acobu Ta matepianu
ECS3, 133 47,21
AnTucenTtuk (Ctepunniym, 1 niTp Ha Micsaub) 11,80
JlikyBaHHs1 TYHesIbHOI IHgbeKLii 74,20
JlabopaTtopHui Ta iHCTPYMEHTAIbHUVI MOHITOPUHI naLjieHTa 63,21
38apobitHa nnata 1a HapaxyBaHHs Ha 3apo0biTHy rnaarty 6,89
Ycboro 1489,68 (96,75 %)
Mpsami HeMeAWYHiI BUTpPaTH
KomyHanbHi nocnyru 1,20
HaB4anbHi TpeHiHrm 6,30
Jlorictuka 20,20
MaTpoHax xBopwmx (BUi3amM 3a MicLem nepebyBaHHs) 22,40
Yeboro 50,10 (3,25 %)
BapTticTb ogHoro gHsa nikyBaHHsa MAMNAQ 1539,78
BapTicTb nikyBaHHA OHOFrO XBOPOIrO NPOTAroM POKY 562 019,70
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CTaOUIBbHUM MPUPICT YACTKU XBOPUX, SIKi MOTPEOYIOTH JIiKy-
BaHHs Mmetogamu H3T [5, 15].

JlikyBanHst Mmetogamu H3T € BaxkinBowo mpobieMoro
SIK Yy BCbOMY CBITi, TaK i B YkpaiHi. [ianizHi MmeTonu cra-
HoBJsITh TIoHan 90 % y crpykrypi H3T. Il B ychoMy CBi-
Ti 3aaumaeTbes ocHOBHUM MeTtogoM H3T g matieHTiB
i3 XXH V] cragii Ta cranoBuB y 2016 poui nnoHan 85 % y
cTpykTypi mianizHux meroniB H3T [6]. 3a manumu Hauio-
HaJbHOTO PEECTPY XBOPUX Ha XPOHIUYHY XBOPOOY HUPOK Ta
MAali€HTIB 3 TOCTPUM MOILIKOMXKEHHSIM HUPOK, y 2020 porri
JikyBaHHs miaiisHumu metonamu H3T orpumysanu 9648
TMali€eHTIB, 3 HUX JikyBaHHs ['[] — 8717 (90,35 %) natien-
1iB Ta [T — 931 (9,65 %) xBopwuii [16].

Bapro 3asznaunTy, mo aikyBanasg Merogamu H3T € He
JIMIIE MEAUYHOIO, ajie i (piHaHCOBOIO TIpobIeMOI0. 30Kpe-
Ma, piuHa BapTicTh JiikyBaHHS xBoporo Ha XXH V]I cranii
mertogoMm I'J] komuBaeTsest Bim 5183 $ B Inmii mo 136 597 $y
Hingepnanmax ta B cepeIHbOMY Y CBiTi cTaHOBUTH 57 334 §.
CepenHbopiuHa BapTiCTh JIIKYBaHHs ITalliEHTa METOIOM
I cranoBuTh 49 490 $ i € Haiimenmoo B IHaii (5183 $) Ta
HaiiBuolo — y Hinepnanmax (125 449 $) [9].

IHpist, BinnmosinHO 1o Kinacudikartiii, npuiiHsaToi CBiTO-
BUM OaHKOM, HaJIeXUThb 0 KpaiH 3 piBHEM JOXOiB HIKYE

3a cepenHiii. Kpainu 1i€i rpynu y cepeiHbOMY BUTpavyaroTh
2,85 % HalliOHAJILHOTO OIOIKETY OXOPOHU 3I0POB’ST HA BU-
TpaTu, IIOB’sI13aHi 3 JTIiKyBaHHIM gianxizHuMu Metomamu H3T,
BimmkomoBytoun jmiie 56,5 % peanbHux 3arpar. Ha xaib,
IO IIi€1 3K TPYIIM KpaiH HajlexkuTh i Ykpaina [10, 17, 18].
Pedopma cucteMu oxopoHM 3I0pOB’Sl mepeadadae
BIPOBAKEHHS B YKpaiHi 1€p)KaBHOTO TapaHTOBAHOTO Ma-
KeTa MEIMYHOI JOTIOMOTH, sIKUii Oy/e npodiHaHCcOBaHUI y
MeKax Iporpamu JiepxkaBHUX rapanTiit. 3rinHo 3 [IMI 3a
2023 pik, gepxaBa Cruiayye 3a JIiKyBaHHSI OJTHOTO XBOPO-
ro Ha XXH V]I crazii meronom remonianizy 385 788 rpH,
IMMATIT — 412 085 rpu, AITI — 662 110 rpH. Pe3ynsratu
HAIIIOTO TOTOYHOTO JOCIHIIKEHHS JEeMOHCTPYIOTh, IO
IIMI Ha 2023 pik aOCOIIOTHO HE MOKPUBAE BUTPATH JIiKY-
BaJIbHUX 3aKJafiB. ToOTO, BUXOASIYM 3 OTPUMMAaHUX HaMU
naHux, [IMI nmokpuBae juiie 68,2 % BUTPAT JIiKyBaJbHOTO
3aknany Ha JikyBanus TII/TI®, 73,3 % — Ha nikyBaHHS
ITATI ta maitke 100 % — na nikyBarHst AT/,
3BaxkarouM Ha TOCTiIHHUI TPUPICT KiJTbKOCTI XBOPUX,
SIKi TIOTpeOYIOTh JIiKyBaHHs mianizHuMM metomamu H3T,
HEOOXiTHUM € 4YiTKe BU3HAUYEHHS NEPXXKaBHUX Ta PeETio-
HaJIbHUX Keped (iHAaHCYBaHHS Ta, BIOIIOBIIHO, peiM-
Oypcarii BUTpaT Ha JiKyBaHHs xBopux Ha XXH V]I cramii.

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

HarimeHyBaHHs

CepepHs
BapTiCTb, FPH

Mpsami MeanYHi BUTpaTn

ButpatHi matepianv ans Al

Milwkwn 3 gianiayto4nMm po34mMHOM 3 BMICTOM r71H0K03K 1o 5000 mn — 2 WITYKK Ha [oby 369,70/739,40
KoBnayok pos’eiHyBanbHUM Oe3iHMIKY04NA 31,89
[peHa)KHNI KOMMNEKT OO unknepa 169,20
Kaceta o anapata ons aBToMatM3oBaHOro MepUTOHeanbHOro Aianidy (HoTMpmMxonosa) 628,70
Apantep go katetepa ana g 5,80
Tpy6ka nepexigHa (MoJoBXyBa4 Karetepa), 2 LUTYKW Ha pik 3,76
Jlikapcbki 3acobu Ta Megn4HI maTepiann
EC3, J133 47,21
AnTucenTtuk (Ctepunniym, 1 niTp Ha Micsub) 11,8
JlabopaTopHuvi Ta IHCTPYMEHTAaIIbHUV MOHITOPUHI falieHTa 63,21
JlikyBaHHs1 TyHesIbHOI IHgbeKLii 74,20
3apobiTHa nnata Ta HapaxyBaHHs Ha 3apobiTHY naaty 3,89
Ycboro 1779,06 (97,3 %)
Mpsami HeMeaWYHI BUTpPaTn
KomyHarnbHi nocnyru 1,20
HaB4anbHi TpeHiHrm 6,26
[ocTaBka po34unHiB [0 MicLsA nepebyBaHHSA XBOPOro
Jlorictuka 20,20
MaTpoHax xBopwmx (BUi3aM 3a MicLem nepebyBaHHs) 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 I1e OiIbIIOI aKTyaJIbHOCTI B YMOBax Mi-
rpaiii HaceJeHHsI, 30KpeMa Oci0 i3 3a3HaueHOi KaTeropii
XBOPHUX, 3yMOBJICHOI POCIICBKMM BOEHHUM BTOPTHEHHSIM
Ha TEPUTOPiIO HAIIIOT CYBEPEHHO1 KpaiHU.

BucHOBKMU

1. BapricTb nikyBaHHsI ogHOro xBoporo Ha XXH V]|
cramii mpotsarom 2023 poxy meromamu H3T B omHO-
My 3 JIKyBaJbHMX 3aKjamiB YKpainu craHoBwia: I/
IA® — 565 687,2 rpH, ITATIA — 562 019,7 rpH, AT —
667 628,8 rpH.

2. [IMT y noBHOMY 00CsI3i HE TIOKPUBAE BUTPATHU JIiKY-
BaJIbHUX 3aKJIafiB Ha JikyBaHH: xBopux Ha XXH V]I cranii
metogamu H3T.

3. 3 orany Ha po3paxyHku meton ITAIT/ € HalionTH-
MAaJIBHIIIIUM $IK 3 OOKY MEIUYHOI (SIKiCTb XXUTTSI XBOPOTO,
colliajtizanist, BiICYTHICTb MPUB’SI3KU /10 AiaJli3HOTO LIeH-
TPy TOIIO), TaK i 3 00Ky €KOHOMIYHOI (HaliMeHIIIa BapTiCTh
3a MPOILIeYPY) BUTOIM SIK JUTSI XBOPOTO, TaK i IS Iep>KaBH.

4. B ymoBax BiitHu TTAIIJl mae OGe3nepeuHi nepeBaru 3
OIISIAY Ha BiICYTHICTh 3aJ€XKHOCTI Bill BOAO- Ta €JIeKTPO-
MOCTaYaHHS, KiJIbKOCTI Ta 3aBaHTaXKEHOCTI MEIMYHOTO
MepCoHay, HEOOXiMHOCTI MOCTIMHOIO BiIBiLyBaHHSI XBO-
PUMU Aiai3HOTO LIEHTPY Ta € METOAOM BHUOOpY cepen iH-
WX TiaJTi3HUX MOJATbHOCTEN.

Konduaikr iHnTepeciB. ABTOpu 3asiBJISIIOTH TIPO BifICYT-
HiCTh KOHQJIKTY iHTepeciB Ta BjacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPU MiATOTOBII JaHOI CTATTi.

Buecok aBropiB. [llumosa A.FO. — inmest craTti, po3-
poOKa nu3aiiHy HOCIiIKEHHsI, aHalIi3 JaHuX, GOpMyBaHHS
winicHoro tekcry; Hligpic I. M. — aHani3 niteparypu, iH-
TeprpeTallis Ta y3araJbHeHHs pe3yabTaTiB, 0hOPMIEHHS
TEKCTY pOOOTH Ta MIAroTOBKa A0 NpyKy; Kpacwx E.K. —
€KOHOMIYHU aHaJi3.
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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 SD 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 5D 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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lnepromoumucteiHeMia — pU3INK-PAKTOpP CYAUHHUX
YCKAGAHEHb Y XBOPUX HO XPOHIYHY XBOPOOY HUPOK

Pestome. linepromoumcreiHemis BBAKQETbCST pAKTOPOM PU3MKY GAraTbOX 3QXBOPIOBAHb, BKAKOYHO i3 CY-
AVHHVM TOOMBG030M. Y MALIEHTIB 3 XPPOHIYHOK XBOPOBOK HUPOK YHOCTO BUHUKQKOTE CYAUHHI YCKAQAHEHHS Y
BUISIAT QPTEPIAAbHX Q60 BEHO3HUMX TPOMOO3IB, O BPAXYBAHHS DIBHST FOMOLMCTEIHY B KPOBI SIK MPEeAUKTOPA
TPOMOOINIT € BAXKAMBUM. [TONHYUHAMM riNepromMoumcTeiHemii MoXXyTe 6yTv SIK reHeTuYHI MyTaLii, TaK | Ae-
QiLmT pepMEHTIB METABGOAIBMY rOMOLIMCTEIHY, Q TAKOX ASQILMT GOAIEBOI KUCAOTH, BITAMIHY B,, i, MEHLIOK
MipOIO, AEGILINT BITAMIHY B,, 1KV BIIAMBAE HQ METQBGOAIZM METIOHIHY. 3 OIASIAY HA POAb FifeproMoLmcTeiHemi
SIK MPEANKTOPQ CEPLEBO-CYAVNHHIMX MOAIV Y XBOPYIX i3 30XBOPKOBAHHSIMU HUPOK, HQ HALLIY AYMKY, MYABTAD QK-
TOPHICTb MIABULLIEHHSI TOMOLMCTEIHY MoTpebye NMOAQABLLIONO AOCAIAKEHHST OKPEMUX AQHOK KO0 rNaroreHe-
3y IPU XPOHIYHIV XBOPOBI HUPOK TA PO3POOKM LIAECTIPSIMOBAHMX TEQAQMNEBTUYHNX BTDYYQHSb.

KAIOYOBI CAOBQ: roMOLMCTEIH, XPOHIHHA XBOPOOQ HUPOK, rNeproMoLMcTeiHemis, TooMO03

linepromouucreinemiss (I'TL]) BusHaHa He3aneXXHUM
(akTopoM pu3UKy 6araThoXx 3aXBOpIOBaHb, 30KpeMa y BHU-
HUKHEHHi TpoMm003iB [1, 2]. BoHa € He3anexXHo0 Bim Tpa-
IULIMHUX (DaKTOpiB PU3MKY iIIEMiYHOI XBOPOOM cepiid i
MOX€ BHKOPHMCTOBYBATHUCS SIK iHAMKATOP IJISI MPOTHO3Y-
BaHHsI MalOyTHBOI MOXJIMBOCTI PO3BUTKY CEpLIEBO-CY-
JUHHUX 3aXBOpIOBaHb [3]. ¥V BUnankax CyiMHHUX YCKJIa-
HEHb y BUIJISIII apTepialibHOTO a0 BEHO3HOTO TPOMOO3y
Jy>Ke BaXKJIMBO OpaTH 10 yBaru MoMipHUii ab0 TSIKKUA pi-
Benb [T [1].

IMigBumennii piBeHb romouucteiny (I'LL) i romonmcTi-
HYypisl IOB’s13aHi 3 OKJIIO31MHNM 3aXBOPIOBAHHSIM apTepid,
0COOJIMBO TOJJOBHOTO MO3KY, Ceplis Ta HUPOK, Ha JOAaTOK
JI0 BEHO3HOT'O TPOMOO3y, XpOHIYHOI HUPKOBOI HEIOCTaT-
HOCTi, Merajio0JacTHOI aHeMii, OCTeoIlopo3y, AeIpecii,
XBOpoOU Ajblireiimepa, mpo6JjeM 3 BariTHicTio Toio. Iin-
BullleHUi piBeHb 'Ll moB’si3aHuUit 3 pi3HUMU XBOpPOOAMM
SIK Yy JOPOCJIOTO, TaK i y AuTsg4oro HaceiaeHHs. [IprnunHu
I'TLl BxiMo4yaloTh TeHETUYHI MyTarlii Ta nedinut GpepmMeH-
TiB 5,10-MeTrneHTeTpariapodonarpenykrasu (MTIOP),
MetioniHcuHTa3n (MC) i mucrarionin-f-cunrasu (LIFC).
I'TLl moxe OyTu crippurHeHa 1eiuToM (PoTieBOi KMCIIO-

TH, BiTaMiHy B , i, MeHIIOI0 Mipo1o, AediunTOM BiTaMiHy
B,, axuii BriBae Ha MeTabouisM MeTioHiHy. Kpim Toro,
I'TLl moxe OyTu CIipyYMHEHA po3jagaMK XapuyBaHHS Ta
MopyIeHHsIM PyHKIIIi HUpoK [4, 5].

I'q — e aMmiHoOKMCIO0Ta 3  (OPMYJIOIO
HSCH,CH,CH(NH,)CO,H, axa He HaIXomuTh IO opra-
Hi3MYy JIIOIMHU 3 1X€10, a yTBOPIOETHCS B PE3YJIbTaTi KacKa-
Iy 6i0XiMiYHUX TTepeTBOPEHb 3 MeTiOHIHY (puc. 1). Jls xi-
MiYHUX peakiliii, HeoOximHux st po3nany ['TLl, moTpioHa
MIPUCYTHICTh (hosieBOT KUCIOTH, BiTamiHiB B, i B ,. Otxe,
Ha piBeHb 3arasibHoro 'Ll y cupoBaTili BIJIMBAa€E HasIBHICTh
abo BiICYTHICTh IMX BiTaMiHiB [1].

[Mpraunm I'TL pisHOMaHITHI — K Oe(eKT T'eHiB, 10
BinmoBigatoTh 3a 6iocuHTe3 'Ll Ta itoro MeTabomi3M, Tax i
nesiki 3axBoproBaHHs. Y pooori M.U. Paradkar Ta criBaBT.
IokKa3aHa poJib TeHeTUYHUX MyTallili MeTUJIeHTeTpariapo-
donarpenykrasu sk npuunHu I'TLH y momyssuii MmemkaH-
uiB Iumii [6]. Tpamauii pisuis I'TLL HaBeneHi Ha puc. 2.

[TopyiieHHsT eHxoTeiayIbHOI (hYHKIIii, KJIIOYOBE MO-
YaTKOBE SIBUILIE B YMOBaxX aTepoCKIepo3y Ta CeplLeBO-CY-
NUHHUX 3aXBOPIOBaHb, MEPIOAMYHO CIIOCTEPIra€EThCS MPU
I'TL. Pi3Hi crioctepexXeHHsI MOXYTb MOSCHUTU CYyIUHHY
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TOKCUYHicTh, NoB’sa3aHy 3 [TL. Hanpukman, TI'TL me-
pPEeUIKOMKa€e BUPOOJIEHHIO OKCHUIY a30Ty, ra3onoaioHo-
TO TOJIOBHOTO DETYJSATOpa €HAOTETiaIbHOTO TOMEOCTasy.
Kpim toro, I'TLl neperyatoe curHaabHi HUISIXW, TTOB’s13aHi
3 IHIIMM BaXJIMBUM EHIOTEJialbHUM Ta30TpaHCMiTe-
pom — cipkoBonHeM. [Tl Takox omocepeakoBye BTpaty
KPUTUYHUX E€HIOTEeTiaTbHUX aHTUOKCUIAHTHUX CUCTEM i
MiIBUIIYE BHYTPIITHHOKIITUHHY KOHILIEHTPALIiI0 aKTUBHUX
(GOopM KHCHIO, 110 BUKJIUKAE OKMCHIOBAJIbLHUI CcTpec. AK-
TUBHI (POPMU KMCHIO MOPYIIYIOTh METa00Ii3M JIIOIpoTe-
1HiB, CIIPUSIIOYM 3POCTAHHIO aTePOCKIEPOTUYHUX YpakeHb
cynuH. Kpim Toro, Hammuinok 'Ll moxe OyTu omocepen-
KOBaHO BKJIIOYEHUI y OLTKM — TIpoIIeC, SIKUil HAa3UBAETHCSI
N-TOMOLUMCTETHUTIIOBAaHHSIM OiJIKa, BUKJIIMKAIOUYM MOIIKO-
JDKeHHST cynvH. Hapelnri, KJIiTUHHE TilmOMeTWIIOBaHHS,
BUKJIMKaHE HAKOMWYEHHSIM S-aleHO3MJITOMOIIMCTETHY,
TaKOX CIIpUsie MOJIeKYJIsIpHiit ocHoBi I'Ll-iHaykoBaHoi cy-
JUHHOI TOKCUIHOCTI, MeXaHi3My, SIK1i1 0COOJIMBO 3aCIyro-
BYE Ha Hallly yBary. S-aJeHO3WJITOMOLIMCTEIH € MeTa0oIiu-
HuM nonepenHukoM I'1l, sSsKuit HAKOMMYYETHCS B YMOBaX
ITLl i € HeraTUBHUM PETYJISITOPOM OLTBIIOCTI KITITUHHUX
MetuaTpaHcdepas [S]. BcraHoBeHUIt 3B’5130K MixX MeTa-
0oJiizMoM apaxizmoHoBoi kucjaotu Ta I'TL; mokazaHo, 110
3MmiHeHi piBHi 'Ll yepe3 BUBiIbHEHHS Ta MeTaboJIi3M apa-
XiTOHOBOI KMCJIOTY MOXYTb BIUIMBATU HA CUHTE3 i aKTUB-
HICTb TIpOCTarJIaHAMHIB, TPOCTALIMKIIiHY, TPOMOOKCaHY,
eTOKCieIKO3aTpiEHOBUX KHUCJIOT Ta TigpoKCielKo3aTe-
TpacHoBux KuciaoT [7]. I'TLl mopyurye perymsmiio piBHS
eK03aHOiiB, OTPUMAaHMX i3 MOJiHEHACUYEHUX KUPHUX
Kucior [8].

Jlesiki aBTOpU AEMOHCTPYIOTH 3B’5130K Mixk I'T'L] Ta 3a-
XBOPIOBAaHHIMM HUPOK. Y poborti S.S. Habib Ta cmiBaBT.
IMOKa3aHUI B3a€EMO3B’SI30K MixX (paKTopaMM KapIaiOoBacKy-
JISIPHOTO PU3UKY IMPU IOJiKiCTO3i HUPOK, 30KpeMa poJib
I'TLIL [2]. ABTOpM omucau, 1110 OAHKM i3 3aXBOPIOBaHb HU-
POK, sIKe Kopestoe 3 niauieHuM piBHeM ['Ll, € aBTocoM-
HO-IOMiHaHTHA MoJiKicTo3Ha XxBopoda HUpok (ADPKD).
3araibHOBiTOMUM (hakToM € Te, 1110 ADPKD moxe cripu-
YUHUTU MiABUILIEHHS CEPLIEBO-CYAUHHOT CMEPTHOCTI, ajie
B JIiTepaTypi He 3’sICOBaHUI TOUHUIA TTaTOreHe3, ToMY OyJI0
MPOBEJCHO AOCIIDKeHHS 111010 BUSIBJICHHS paHHIX Ta He-
IHBa3UBHUX MapKepiB CepleBO-CYIMHHUX 3aXBOPIOBAHb Y
nawieHTiB 3 ADPKD. Pe3ynbratu ocmimkeHHSI BUSBUIN
nigsuieHi piBHi I'Ll. ¥ po6oti Chen Ta cniBast. [9] npo-
JNIEMOHCTPOBAHO, 110 JioAu 3 BucokuM piBHeM I'Ll yac-
Tillle CTpaXKIaaud BiJ XpOHiIYHOI XxBOopoObu HuUpok (XXH),
HiX qoau 3 HopMalbHUM piBHeM ['Ll. Lleit mo3uTtuBHMIA
3B’5130K 30epiraBcsl B pi3HUX TUMAaX AOCITIIKEHb, SIK-OT
KOTOPTHI i mepexpecHi pociimkeHHs. OnucaHa poib ['TL
Y KJIiHIYHOMY BMITaJKy TSDKKOTO TIAIlieHTa 3 JBOOIYHMM
TpoMOO30M HMPKOBMX apTepiil y MOeAHAHHI 3 MyTaIli€lo
MeTHUJICHTeTparigpodoaaTpeaykra3u Ta AediluToM iHTi-
biTopa akTuBaTopa IiazMinoreny [10]. Lleit Bumamox -
KPECJII0€ BaXXJIUBICTh TEHETUYHOTO CKPUHIHTY B 0Ci0 i3 Ci-
MEIHOIO iCTOpi€l0 TPOMOOTUYHHUX 3aXBOPIOBAHb.

Baxua ponb I'TLL y reHesi ¢ataibHUX CeplieBO-CY-
IUHHUX mofiil y mauieHTiB 3 XXH B TepMiHaibHil cTamii
[11]. Ha mymky aBTOpiB, 38’5130k Mixx ['TLl Ta cepueBo-cy-
NMHHUMM TTOMisiMU Y TatiieHTiB i3 XXH y repmiHanbHil cTa-
ITii He € OMHO3HAYHMM i ITOTPeOYE IMOAAIBIINX TOCTiIKCHb.
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PucyHok 1. Meta6oniam '] (nepeTBopeHHsi I'L]) 3a D. Gonzalez-Lamuno Ta cniBaBr. [1].

TMpumitkn: TF® — tetparigpocponar, MTI ® — meTuneHretparigpocponar, MTI ®P — meTuneHTeTparigpogponar-
peaykrasa, MC — mertioHiHcuHTa3a, L3C — yucratioH--cuHTasa.
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Ta6bnuys 1. MaronorivHi ctaum, 3a skux moxumsa I'TY Ta romoyucreinypis (F'4Y),
3a D. Gonzalez-Lamuno ta cniiBaBT. [1]

LY Ta remaTonoriyHi/cyguHHi natonorii

F'LY Ta ocpranbmonoriyHi naronorii

Knacuyna "'y
— PaHHin atepocknepos
— Tpomb6oemboniam
— IHdbapkT Miokapaa
— lMyneMoHanbHUM iHpapKT
— Lepe6panbHuii iHcynsT
LedekTtn pemetunsauii
— MakpouunTtos a6o MeranobnactHa aHeMisi, HeMTpo-
nexis abo NaHUUTONeHiIs
— Tpomb6oem60niyHa nogis

KnacuyHa "'y
— Inferior lens subluxation. Y 90 % navieHTiB nporpe-
Cy€ B EKTOMil0 KpuLTanmka
— Tsaxkka mionis
— KarapakTta > 15 pokis
Hedektn pemetunaii
— Makynonaris
— [irMeHTHUI peTUHIT | aTpodis 30pOBOro Hepaa
— OKt03ia LeHTpanbHOI BEHW CiTKIBKU
— Oedpiunt MTTOP

LY Ta HepBOBO-NCcuUXiYHi NnaTtonorii

'Y Ta depTunbHictb

Knacuyna ray
— PosymoBi nopyLueHHs
— [MopyLUeHHs eMoLii, TPUBOXHICTL Ta 06CECUBHO-
KOMMNYNbCUBHWUIA po3nag,
— MemxoTnyHi cumMnToMM 3a BiACYTHOCTI 6YAb-AKNUX
HLUMX CUMMTOMIB
— 3opos.i ranoumHadii, 36ymkeHHs Ta cnabka signo-
Bilb Ha aHTUMCMXOTUKM
— IHCynbT (0CO6NMBO KapOTUOHUIA TPOMOG03)
HedekT pemeTunsauii
— LHnsodbpeHia Ta paHHin 6inonspHui po3nag,
— lNocTpuit nenxivHmm posnap,
— JlevikoeHuedanonarTis

LY 4epes pedhektn pemeTtunauii
— besnnigas, ocobnneo B padi MOBTOPHOrO BUKMAHSA
— lMpeeknamricis, iHPapKT NnaueHTV Ta BigwapysaH-
HA MnaueHTn
— 3aTpumKa BHYTPILLHLOYTPOOBHOIO PO3BUTKY
— [lMopyLUeHHst 3ropTaHHs Ta arperadii TpoMooumnTiB
— Pu3uK paky LLUMNKKN MaTKn
— HedeKkTn HepBOBOI TPYOKM
MUY yepes gediunt LIBC
— BeHo3Huin Tpom603
— linepkoarynsuis
— YpaxkeHHs1 cyauH npwu iHbapkTax, TpoMb6o3ax

FLY ta xB80po6u HUPOK

IHWi (ckeneTHi, BUNapiHHA BONOCS TOLLO)

lnepromouucTeinemis
— XpOHiyHa HMPKOBa HEJOCTATHICTb
— IHdbapKT HMpKK
HedekT pemetunsuii
— TpomMb60TMYHa MiKpoaHrionaris
— MeMoniTMYHO-ypemiYHmIA CUHOPOM
— [HdbapKT HUpPKK
— MpoTeinypis
— linepTeHsia
— XpOHiyHa HMpKOBa HeLOCTaTHICTb

— CkenertHi

— MapdaHoigHun rabityc

— Octeonopo3s

— AyouTuBHiI

— OQHOCTOPOHHSA BTpaTa Ciyxy

— lMigBuLLEHa CNPUMHATAMBICTL 4O BTPATU CNYXY, CApK-
YMHEHOI LLyMOM

Puszuxk TpoM003iB MoxXe OyTM 3HAYHO BUIIMI 3a Ha-
saBHOCTI I'TLl y mamieHTiB i3 CUCTEMHUM YE€PBOHUM BOB-
yakoM Ta aHTUGhOCHOIIMIIHUM CUHIPOMOM i YPaKEHHSIM
HUPOK [12]. ABTOpU NTPOIEMOHCTPYBAJIH, 1110 3aTTPOBAJIKe-
Ha Tepartisi MeTOTpeKcaToM MOTrJIa MiABAIIMTU piBeHb ['L
y ra3mi, a I'TL crana «apyrum ymapom» y BUHMKHEHHI
TPOMOOTMYHOI ITOAil, Ta MPUIYCTUIM, IO BUCOKI pPiBHI
'Ll MOXyTh COPUYMHUTH ITOLIKOIKEHHSI CYIUH Yepe3 pi3-
Hi MeXaHi3MH, BKJIIOUHO, Cepell iHIIOro, i3 MOpyLIeHHSIM
OasaHCy MixX MTPOKOATYJISIHTHUMU Ta aHTUKOATYJISTHTHUMU
dakTOpamMu, 30iIbILIEHHSIM BUPOOJCHHSI aKTUBHUX (hopM
KHCHIO Ta MOPYIIEHHSIM CUHTE3Y OKCHUTY a30TY.

lnepromoumcTeiHemis (MMonb/m)

15-30 31-100 > 100

Jlerka MomipHa Taxka

PucyHok 2. CtyniHe TsxkocTi I'TL| 3a D. Gonzalez-
Lamuno Ta cniBasr. [1]

Otxe, ueit orysan mokasye, mo I'TL Mmoxe Oyt mipe-
IUKTOPOM CeplIeBO-CYAIMHHMX TOMil y Malli€HTIB i3 3a-
XBOPIOBAaHHSIMM HUPOK, a 3B’s130K Mixk ['T1l Ta cepueBo-
CYAMHHUMM YCKIaTHEHHIMHU € MYJTUIIATOTEHETUYHUM i
MoTpedy€e MOANBIINX TOCHTIKeHb OKPEMUX MOTO JTAHOK
Ta PO3POOKM ILiIECIIPSIMOBAHUX TEPANeBTUUYHUX BTPY-
YaHb.

KondaikT inTepeciB. ABTOpU 3asBASIOTL TIPO BiACYT-
HicTb KOHMJIKTY iHTepeciB Ta BiaacHOi (hiHaHCOBOI 3alli-
KaBJIEHOCTi MPY MiArOTOBLIi JaHOI CTATTi.

Buecok aBtopiB. [lasienko 1.A. — KOHIeNTYyasi3a-
11is1, TIOLIYK Ta OmpalloBaHHS (axoBoi jiTepatypu 3a
TeMolo, aHasi3 iHGopMallii, HanvucaHHs cTaTTi; Kapnen-
xo O.B. — molIyK Ta oIpalioBaHHs (axoBoi JiTepaTypu
3a TeMOI0, aHaji3 iHgopmalii, HamucaHHs cTarTi; Kpa-
ctok 1. B. — mollIyK Ta oIpaliloBaHHs (axoBoi JiTepaTypu
3a TeMolto; Kpasuyk A./l., Mukoaaenko FO.B. — nouyk Ta
ornpallloBaHHs (axoBoi JiTepaTypu 3a TEMOIO, y4yacTb y
J1abopaTOPHUX IOCHiIKeHHSsIX; Pydenko O.A. — TIOIIYyK
¢axoBoi jiTepaTypu 3a TeMOIO, MiATOTOBKAa PUCYHKIB i
Ta0IuLLb.
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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
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Cy4yaCHAO napaAuUrma B Ai0rHoOCTULL
KiCTO3HUX XBOPOO HNPOK

Pestome. KictosHi xBopobu HUPOK € AOCUTH MOLLMPEHOK MNATOAOTIEID, SIKQ HErATUBHO BIIAMBAE HQ repe-
6ir OCHOBHOIO 3QXBOPKOBAHHSI, LLIO BPAXKAE HUPKM, QOO HABITb MOXKE OYTV MNePBUHHOK MATOAOTIEID HUPOK.
Merta Uboro omsiay — MPOQAHAAIZYBATH OCTAHHI AQHI AITEPATYPU LLIOAO ETIOACTIT, naroreHesy, AlQrHOCTVKM
KICTO3HUX XBOP OO HUPOK. Y Livi CTATTI BUCBITAEHI AESIKI MOMEHTU MATOreHe3y, AIQrHOCTUKI U AIKYBQAHHST KICTO3-
HMX XBOPOO HUPOK ANAST MOMMOAEHHST 3HQHb MPO LK NATOAOr K. OBroBOPKOKOTECS BOXKAMBI HKOQHCUK YABTPQ-
3BYKOBOI AIQrHOCTUIKI KICTO3HMX XBOP OO HMPOK. CydacHe OBAQAHQHHST AO3BOASIE AIQrHOCTYBATU MPAKTNYHO
BCI BOPIQHTK KICTO3HOI XBOPOOU HUPOK. HABUYKI YABTDQ3BYKOBOIO AOCAIAKEHHST QOO MPOMHAUMHI 3HOHHS
LLIOAO COHOrpPA®iYHOI iHTeprpeTaLjii MaroTe Gy T HACTUHOK HABYQHHST 3 HEPPOAOTI,

KAIO4OBiI CAOBQ: KiCTO3HQ XBOPOGA HUPOK, YABTDA3BYKOBQA AIQrHOCTMKA, MPOCTA KICTQ HUPKM, CKAQAHQ Kic-
TQ HUPKW, YCKAQAHEHQA KICTQ HUPKW, KOMI IOTePHQ TOMOrpadisi; MQrHiTrHoO-pe3oHAHCHA TOMOrpagist

Bctyn

Kicra HUpKu — 11e 3arajibHuii TepMiH, SIKUIA 3a3BUYaii
BUKOPHMCTOBYIOTb ISl ONUCY OY/Ib-SIKOTO, MEPEeBaXHO T10-
POXHUHHOTO, ypaXXeHHsI HUpKM. BilblIicTe mapeHxima-
TO3HUX KiCTO3HMX YTBOPEHb € HOOPOSKICHUMU EITiTelli-
aJIbHUMU KiCTaMU; OIHaK 3J7105IKiCHe HOBOYTBOPEHHSI, TaKe
SIK HUPKOBO-KJIITUHHUI paK, TAKOX MOXE MPOSIBISATUCS Y
BUIJISIAI KICTO3HOTO YpaXKeHHSI.

[MpuunHa, 110 BUKJIMKAE MOSIBY MPOCTUX KiCT HUPOK,
HeBinoma. OmHa Teopist MPUITYCKAE PO3BUTOK KiCTM HUP-
KM, KOJIM TOBEPXHEBUH IlIap HUPKU CIalIllae i yTBOPIOE
CBOEPiITHMI MillleyoK. [ToTiM Millle4oK HaTTOBHIOETHCS Pi-
IWHOIO, Bill’€MHYETHCS i IEPETBOPIOETHCS Ha KicTy [1].

Daxmopu pusuxy. PU3vK BUHUKHEHHS TTPOCTUX KiCT
HUPOK 3pOCTa€ 3 BiKOM. Ajie BOHU MOXYTb BUHUKHYTU B
Oynb-ssKomy Bitli. [IpocTi KicTM HUPKU 4YacTillle 3ycTpiva-
I0ThCS B YOJIOBIKIB.

HupxkoBi KicTu 3a3BUMYail OLIHIOIOTH 3a CKJIAJHICTIO:
MpocTa KiCTa YyacTo AiarHOCTYETHCS SIK TOOPOsIKiCHA 3HaA-
XiKa, TOMAi SIK CKJIaJHi YpakeHHsSI 3 KOMIOHEHTaMU I10-
CWICHHSI € TiI03piTMMU, 00 MOXYTh OYyTH 3JIOSIKICHUMU.
TToHSTTST «<HUPKOBA KicTa» iHOJi BUKOPUCTOBYETHCS 5K 3a-
raJbHUI TepPMiH CTOCOBHO €IiTeTiaIbHUX KiCT, KiCT HUP-
KOBUX CHHYCIiB (IMapareibBiKaJlbHUX/TIepUTIeTbBiKaIb-

HUX) a00 YalKOBMX JAMBEPTUKYJIB. IMOBipHO, TOMY, 110
BOHU MalOTh CXOXWI BUTJISIA Ha 300paXkeHHi, po3pi3HEeH-
HS IX HaBiTh KJIIHIYHO 4acTO HECyTTeEBe. BUKopucTaHHS
TePMIiHIB «CKJIaIHI» i «yCKJIaMHEHi» ST OIMCY HUPKOBUX
KicT HMHI BUKIMKae cymnepeuku. CroyaTKy BBaxKaslocs,
110 HEe BCi KiCTU € MPOCTUMM. YCKIAAHEHUMM OYyJIU Kic-
TH, SIKi po3ipBanCs, KPOBOTOUMIM ab0 Oy/Iu iH(piKoBaHi.
Tomy sIK poCTi, TaK i CKIaaHI KiCTU MOXYTb YCKJIaIHIOBA-
tucst. OHAK 3 YaCOM Pi3HUIIS MiXK CKJIAIHUMM I YCKIIal-
HEHUMM KiCTaMHU CTajla PO3MMUTOIO, i €eKCIepTu B Lilt ra-
JTy3i TIPUIYCTHWIIN, 11O CJTiJ YHUKATH LIUX TEPMiHiB [2—6]
(puc. 1-3).

Kaacudoikauis

Hewmae 3aranbHOmpuitHATO1 Kiacudikailii HUPKOBUX
KICT, i, 3TiTHO 3 HEIIOAABHO BUIAHUM ITiIPYIHUKOM, «iMO-
BipHO, 1110 KiCTO3Hi 3aXBOPIOBAHHS HUPOK OYIyTh HEOTHO-
pa30Bo nepekaacuikyBaTUCs 3 MAMOYTHIM PO3YMiHHSIM iX
naroreHesy» [3].

HupxoBo-KiCTO3Hi 3aXBOpIOBaHHSI MOXHa pO3pi3-
HATU 32 4acoM iX PO3BUTKY ILIOAO cTalii HedporeHedy
(Tabn. 1, 2).

Kicra HMpKM iHOMI MOXe TIPU3BECTH JO YCKJIaIHEHb
(Tabn. 3).

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

[Ina kopecnoxpeHuii: Kpactok IpuHa BacuniBHa, KaHanaat Me4nuHnX Hayk, fOLEHT, 3aBifyBauka kadeapu Heponorii Ta yponorii, INCTUTYT nicnAAMNNOMHOT 0CBiTY, HaLioHanbHui MeanyHi yHiBep-
cutet imeni 0.0. boromonbus, 6ynbB. T. Leuerka, 13, m. Kuis, 01601, Ykpaika; e-mail: krasiukiv@gmail.com
For correspondence: Irina V. Krasiuk, PhD, Associate Professor, Head of the Department of Nephrology and Urology, Institute of Postgraduate Education, Bogomolets National Medical University,

T. Shevchenko boulevard, 13, Kyiv, 01601, Ukraine; e-mail: krasiukiv@gmail.com
Full list of authors information is available at the end of the article.

Tom 13, N2 1, 2024

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 77



Orasa / Review

EniaemioAoris

YacToTa HUPKOBMX KiCT 3pOCTAE 3 BiIKOM, i IX MOXKHa BU-
SIBUTH B 0;1113bK0 40 % ycix ocib, sIKi poOMIi KOMIT I0TepHY
toMorpadito (KT). BunankoBi HUpKOBi KiCTU MPUCYTHI B
6mu3bKo 0,2 % neniaTpuuHuX natieHTis [18, 19].

AiarHocTtuka

Tectu i1 mpouenypu, AKi HaldacTille BUKOPHUCTOBY-
IOThCSI JUISI IIaTHOCTUKU TPOCTUX KiCT HUPOK, BKJIIOYA-
IOTh Bi3yalli3alliliHi TECTHU: YJIbTPAa3BYKOBE MOCIiIKEHHS
(Y3), KT i marniTHO-pe3oHaHCHY ToMmorpadiio (MPT).
3aBIsSKU IIUPOKii AoCTynHOCTI Y31 KicTH HUPOK Y JiTei
MOXHa JiarHOCTYBaTH i yac BariTHOCTi Martepi abo 1ie
B paHHbOMY IUTUHCTBI. Y3]I BiAnoBigae BUMOram ineasb-
HOTO JiarHOCTUYHOTO iHCTPYMEHTY HE TiJIbKU B AUTIUOMY
Billi: BOHO He MiJJa€ malieHTa pamialii Y1 KOHTPaCTHUM
peyoBMHAM, HOTO MOXHa JIETKO MOBTOPUTHU, BOHO HE T10-
TpeOye ITomnepeaHbOI MiATOTOBKY IMalliEHTa i 3abe3Ieuye
I0OpYy YYTIUBICTD i cnenudiuHictb. Kpim Toro, Y3/ mo-
3BOJISIE TIPOBECTU CKPUHIHT POJAMHM 3a TOKA3aHHSIMU 3
TUMM K nepeBaramu. OgHaK CTaHAApTU30BaHe i Oe3me-
pepBHE HaBYaHHS HiarHOCTIB € BaXKJIMBUM, OCKIJIbKM 11
MOX€ 3MEHILIUTHU <«3JIeXHICTh AiarHOCTa» BiA yJIbTpa3-

JAP:[0%

20FeS]

APT0% a0 fp,

ByKy. Hupku moxkHa Bi3yasidyBatu 3 000X OOKiB y TO-
JIOKEHHI Jiexxaud. Y JITHIX Talli€eHTIB OOCTeXEeHHS 31e-
OIJIBIIOr0 TPOBOAATH 31 CHIMHM B TOJOXEHHI ITalliEHTa
JiexXayu. 3aBASIKM YiTKOMY KOHTAKTy 3 HaBKOJIUIIHBOIO
TKaHWHOIO YJIbTPa3BYKOBa imeHTUMIKAaIIisI KiCT JO3BOJISIE
Bi3yastizyBaTu iX, HaBiTh SIKIIIO iX po3Mip 10 1 Mm. CydacHe
VJIBTPa3BYKOBE OOJIaJlHAHHS MOBMHHO BKJIIOYATH 30H[U,
MpuAaTHI 1JIs1 300paxkeHHsT CIIeKTpa 3aXBOPIOBaHb HU-
POK Y BCbOMY IeaiaTpMYHOMY BiKOBOMY Hiama3oHi. s
IIbOTO TOTPIOEH CEKTOPHUWIA NATYMK i JIHIHHUNA JaTYMK
npuHaiiMHi 8 MIII 11T HEMOBIISIT 1 CEKTOPHUI TaTYnK 4
Mt ais miptitkiB. Kictn B HUpKax 3a3Buuaii ineHTUdi-
KYIOThCSI JIMIIIE 3a JIOTIOMOTOI0 CKaHYBaHHSI B pexumi B,
ajie CyJacHi TeXHiuHi 3aco0u, TaKi sIK Joruiep abo rapMo-
HIYHUI PeXUM, MOXYTb TO3BOJUTHU JIETIIY Opi€HTAIlil0
a00 MiABMIIUTHU YYTIMBICTh. BaxkauBO MiZKpecauTH, 110
V3]l y niteit 3 KicTaMyu HUPOK He ITOBUHHO OOMeXXyBaTH-
csl JIMIlie HUPKaMu, TOMY 1110 YpaxkeHHsI 6araTboX OpraHiB
MpU CUCTEMHOMY KiCTO3HOMY 3aXBOPIOBaHHi 400 CMHIPO-
Mi 3aBXIU CJIif TepeadayaTy il BKIOYaTH B AiaTHOCTUYHE
oOcTexXeHHs. [HIII MeToau Bi3yasizallii MOXYTb J0IaTH
iHdopmMmariito: MPT — mpu ypaxkeHHi M0o3aHUPKOBUX Op-

raHiB abo B paMKax iHTepPBEHIIMHUX TOCIiIXEeHb, PEHTTe-
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PucyHok 4. [Bi npocTi Kictu niBoi HUpKu
y nayieHta 3 XXH 3-i cT.
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HOJIOTiYHE JOCIiIKEHHSI MOXe HOIOMOITHU BimoOpa3uTU
YPOJIOTiYHI MAaTOJ0Tii, HAPUKJIaA MiXypOBO-CEYOBIAHUI
peduioke, a cumHTUTrpadist JoromMarae BUMIpSITH (YHK-

ViIbTpa3ByKOBi 03HAKU KiCT HUPOK TOJAaHO B Ta0J1. 4.
Backynsgpuzaliisi meperopogok Ha KOJbOPOBili abo
CHEKTpalIbHiil moruieporpadii € Migo3pijiol0 Ha HUPKOBO-

KJIITMHHUNA paK. AHEXOTeHHI HUPKOBI KiCTM MOXYTb Je-

11it0 HUPOK. 3pOCTaHHS 3HaHb PO TeHETUYHI OCHOBH KiC-
TO3HMX 3aXBOPIOBAHb HUPOK [O3BOJISIE iIeHTU(IKYyBATH
CcrasKoBe MOXOKEeHHS i€l xBopoou [20—31].

—— =2
PucyHok 5. Benuka napanenbBikanbHa Kicta niBoi
HUPKKN y nauieHTku 3 XXH 2-i ct.

MPUCTIHKOBUM YTBOPEHHSIM Y NnawlieHTa 3 rnosikictosom

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

HasBa Buagu

MynbeTukicTosHa guecnnasis

— |3onboBaHn;
— Yy cKnagi CMHOPOMIB;
— 3 HENpPOXigHICTIO

[ucnnactnyHa HYpKa 3 Kictamu

— ABTOCOMHO-peLeCUBHUI;

— aBTOCOMHO-OMIHAHTHWUIA;

— HedppoHODTUS;

— MeynapHoO-KiCTo3Ha xBopoba

CurcTeMHi KiCTO3Hi 3aXBOPIOBAHHSA HUPOK

— HabyTi KicTU HMPOK;
— KiCTV BCepeauHi MyxsvH;
— XBOPO6W 06MiHY PEeHOBUMH

I3onboBaHi KicTn

Ta6nuus 2. Knacugpikauisi Potter [11-16]

Kareropii Ha3ea
Tvn 1 AnTA4MIn NONiKicTo3 HUPOK
Tun 2 MynbTuUKiCTO3Ha gucnnacTMyHa XBopoba HMPOK
Tvn 3 [MonikicTo3 HUPOK y Jopocnnx
Tun 4 O6CTpPYKTMBHA AUCnnasis HUPOK

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

HasBa Hacnipkn

IHpikoBaHa KicTa KicTa HMpKM MoXe iHDiIKyBaTUCH, BUKIIMKAKUM NTIMXOMAaHKY i 6inb

Kicta HUpKK, fika posipBanacsi, MOXe BUKIMKATU CUINbHWUIA Binb Y CivHi abo

PogsipBaHa kicta .
P 60Lji Ta NoaBy remarypii

KicTta HUpKK, sika 6110Kye BiATIK cedi, MOXe NPU3BeCTn OO0 ypocTasy 1 HabpsKy

3abnokoBaHWI BiATIK cedi ocTas
I (yp ) HUPKA
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MOHCTpYBaTU OesIKi apTedaKTHiI BHYTPIilllHi €XOCUTHAaIU
HU3BbKOro piBHS. Lle MOXHa MOKpalUTU 3a ITOMOMOIOI0
METO/IiB TapMOHIIAHOTO 300pa>keHHSI.

Y3]1 3 KOHTPpAaCTHUM TiJICWJICHHSIM MOXe OyTH KOpuC-
HUM IS BUSIBJICHHSI BacKyJIsIpM3allii Ieperopogok ado
BY3JIOBUX BUCTYTIIB Y KiCTi HUPKU Ta MOXe€ JIOTIOMOTTH BiJl-
Pi3HUTH DOOPOSKICHY KIiCTy Bim HeBM3HA4YeHOI KicTH abo
371051KicHOI KicTu [38—40].

IHoni BuHUKae moTpeda B JOOOCTEXXEHHi MAalli€HTIB,
3icTaBlieHHi yabTpa3BykoBoi KaptuHu 3 KT a6o MPT
(Tabmn. 5, 6).

MPT Moxe mTOMOMOITH 3HAWTU MOXJIMBI reMopariu-
Hi Kictu, mo He Bu3HaueHi Ha Y3/1 i KT. MPT mokasye
BiZIMOBiIHI 3MiHU B iHTEHCUBHOCTI CUTHAIY KiCTU (3HU-
keHHs1 T2, minBumieHHs T1) i BiACYTHiCTh TOCHIIEH-
Hs1. HUpKOBO-KiCTO3HI ypaxkeHHSI 3 TOCTKOHTPACTHUM

MOCUJIEHHSIM i/ab0 oOMexeHow audy3ielo BKa3ylOTh
Ha HOBOYTBOPEHHS, i iX CJIiJl po3risiaaTd 3 Migo3polo
[18—20, 23, 31].

AiKyBAHHS TQ NPOrHO3

Ilpocti HUPKOBI KiCTU TepeBakHO HE BUKIIMKAIOThH
HISIKMX CHMIITOMIB, XO4a iHOMi TiraHTCBHKi KiCTU MOXYTh
CIPUYUHATHU OiIb YHACTIZOK KOMIIPECil CYCimHIX CTPYKTYP
Ta immeMii. [Homi KicT MOXYTh pO3pUBATUCS, BUKJIMKAIOUMN
0inp. CUMIITOMATUYHY KiCTy HUPKM MOXHA acIlipyBaTH,
ajie KiCTM MaloTh BUCOKY 4acTOTYy peluauBiB. Yepesuikip-
HY aJIKOTOJIbHY a0JIsI11il0 MPaKTUKYBaJIX 3 IEBHUM YCIiXOM
B OKpPEMMX BUITAAKaX CUMIITOMATUYHUX KiCT. Y memiaTpuy-
HOTO TTallieHTa 3 HOPMaJIbHOIO (DYHKIIIEI0 HUPOK CITOCTE-
PEeXEHHSI 32 BUITAJIKOBO BUSIBJICHOIO HUPKOBOIO KiCTOIO HE
notpioHe [21, 24, 29].

Tabnuus 4. Ynbtpa3ByKkoBi 03HaKu KicT HUpOK [32-37]

HeycknapHeHi KicTU HUPKK®

YcknagHeHi KicTu HUPOK

— MOXe B6YTH Kiflbka TOHKMX neperopofok (5 % KicT);
— Ma€ KOHTYpyBaTUCb 3aAHS CTIHKa;

MEHLUMX KicTax;

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

— [o6pe obmMexeHe aHEXOreHHe BOrHMLLE 3 TOHKUMU CTIHKamu;

— MOXe 6YTU NPUCYTHIM 3a[HE aKyCTUYHE NOCUIEHHS, Xo4a Ls
3Haxigka HecneumivHa i TaKoX MOXe He cnocTepiratucs npu

— MOXe 6YTU HasABHUM HEBENUKUI BHYTPILLUHbOKICTO3HWNIA KPOBO-

KiCTO3HI ypaXkeHHs1 3 NOTOBLLEHUMU, HENPaBUIlb-
HUMU CTiHKamun abo neperopogkamMmu € nigo3pi-
MW Ha HUPKOBO-KMITUHHUI pak i BUMarawTb
noaanbLUOro JOO6CTEXEHHS

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

Hassa

KT-o3Haku

— [o6pe okpecneHa;

MpocrTa kicta (Bosniak 1)

— TOHKa ab0o HernoMmiTHa CTIHKa;
— perigpatauia (< 20 HU Ha HEKOHTpaCTHUX cepisix);

(ame. puc. 4)

— He nocumoeTbes: 36inblueHHs < 10 HU Big HEKOHTPACTHOT 4O NMOCTKOHTPACTHOI cepii
He € noninweHHaMm; 36inbLeHHs Ha 10—-20 HU € HeBM3HadeHuMm; 36inbLueHHs > 20 HU e
noninLeHHsAM, ocTepiranTecs 3Haxigkyu NcesBaonosinLeHHs

lneparteHyauinHa kicta
(Bosniak Il)

— [o6pe okpecneHa;

— TOHKa ab0 HeNoMmiTHa CTiHKa;

— rinepateHyauis (70-90 HU Ha HeKoHTpacTHUX cepisix);

— He nocunoeTbes: 36inbLieHHs < 10 HU Big HEKOHTpaCTHOI 10 MOCTKOHTPACTHOI cepii
He € noninweHHaMm; 36inbLieHHs Ha 10-20 HU e HeBM3HavYeHuM; 36inbLueHHs > 20 HU
€ MosinLweHHsAM, ocTepirantTecs NosiB1 NCeBaoNONINLEHHs; 36iNbLUEHHS Neperopoakm
KiCTW, Kanbumdikawis TOBCTOI CTIHKM Ta 36iNbLUEHHS CTIHKW/Meperopofkn € NPUYMHOO
HUPKOBO-KNITUHHOIO paKy

Tabnuys 6. MPT: xapaKkTepUCTUKN KicT HUPOK [31]

Moka3Hukun MPT-o3Haku
T1 MNOiHTEHCMBHWIA cUrHan (remoparidyH1in ynamok MoXe AeLlo NOCUANTIL curHan)
T1 C+ (Gd) Hemae NoCTKOHTPaACTHOro NOCUSIEHHS
T Cmanq riNepiHTEHCMBHWUIA CUrHan (remopariyHuin ynaMmoK MoXe OeLLo 3HU3UTU curHan) i Bigains-
€TbCA Bifj cucteMm 360py
DWI MigBuLEeHWn curHan, ane 6e3 06MexXeHHs andyasii

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

HudepeHitiaabHa AiarHOCTUKA, SIK TIPaBUJIO, MOTpedye
noobcrexkeHHsT (KT, MPT to1o) i KitiHiyHOTO 3icTaBIeHHS
(tabsn. 7).

MPAKTUYHi MOMEHTU

Kracudikarito bocHsika citin BUKOpUCTOBYBaTH JIUIIIE 3
KT-nmocmimkeHHIMI, OCKIJTbKM OIliHKa KaabLmdikallii 00-
mexxeHa mpu MPT, a oniHka rmocuieHHs: ooMmeskeHa mpu Y31,

HannowunpeHili HUPKOBO-KiCTO3Hi
30XBOPIOBAHHS

1. Myavmuxicmo3na ducnaazis HUpoK, a6o myavmu-
Kicmo3na oJucnaacmuvHa HUPKA, € HAKMOIIMPEHIIION
KiCTO3HOIO BaJIO0 PO3BUTKY HUPOK Y HEMOBJIAT. Busisiisi-
eThcst mpuban3Ho B 1 3 4000 xxuBoHapomkenux. Ha Y3]1
MYJIBTUKICTO3HA HUPKA 3a3BUYAil CKJIANAEThCH 3 KiJIbKOX
KiCT pi3HOro po3Mipy 0e3 ineHTH(]iKoBaHOI HUPKOBOI Ia-
PEeHXiMU MK MMM KicTaMH. Y OUIBIIOCTI BUIIAOKIB CEY0-
Bill aTPETUIHUI, MYJIBTUKICTO3HA HUPKA HE Ma€ 3aTUIITKO-
BO1 (yHKIIii. JIBOCTOPOHHE 3aXBOPIOBAHHS € JieTaJIbHUM
y Tiepiof HOBOHAPOIXKEHOCTi, ajie 3a3BUYail yparkaeThCs
JIMIIEe ONHA HUpKa. BiablIicTh BUMAAKIB MYJBTUKICTO3-
HOI IUCIUIa3ii HUPOK MiT03PIOI0Th Mil Yac MpeHaTaIbHOTO
YJIBTPAa3BYKOBOIO OOCTEXXEHHS, i iX CJIiJ CIOCTepiraTu mic-
Jis1 HapomKkeHHs. Y3]1 yacto m03Bojisie aAudepeHIlitoBaTh
MYJIBTUKICTO3HY IUCILIA3iI0 Bil TSODKKOTO TiZpoHedpo3y.
OnHaK y CyMHIBHUX BUTIaIKaxX MOXe OyTH TToKa3aHa CIIMH-
Turpadis 11 BUSIBICHHS 3aIMIIKOBOI (PYHKIIIT a00 IpeHy-
BaHHs HupKu [11, 12, 15, 29, 34, 36].

2. Jlucnaa3zis HUpoK — ricToOJIOriYHE YTBOPEHHS 3 He-
IudepeHIIiiioBaHoO MMapeHXiMOoI0 3 KicTaMu abo 0e3 HUX.
TicTonoriss HUPOK XapaKTepM3YETbCSI HU3bKOAU(EpeH-
LHilOBaHWMU KJIyOOUKaMU, aTUTTIOBUMM KaHAaJbLISIMU ab0
XpsIIeM, TTOJiOHUM A0 HUPKOBO1 TKaHWHU. HupkoBa nuc-
T1a3is MOXe BpaXkaTu oJHY a00 OOUABI HUPKU i B ACSIKMUX
BUIIaJIKax MOXxe OyTH cermeHTapHow. HupkoBa ¢dyHKITist
YPaKeHOT HUPKU OUJIbIII-MEHII 3HUXKEHA; Y TBOCTOPOHHIX
BUIIAIKaX MPOTpecyiova BTpaTa hyHKIIT MOXe TTPU3BECTH
0 HHUPKOBOI HEZOCTAaTHOCTi. TuIOBOIO coHorpadidyHOO
03HAKOI0 HUPKOBOI AUCILIA3ii € BiACyTHICTh HOPMaJIbHOI
apXiTeKTypU HUPKHU, 0COOIMBO audepeHItiallii Mixk KOpolo
Ta MO3KOBOIO PE€YOBMHOIO. EXOreHHiCTh AUCIIACTUYHOI
HUPKHU 3a3BMYail MiJBUIIEHA, a KiCTU MOXYTb OyTHU pif-
KicHUMM abo0 uuciieHHUMU. CoHorpadiyHnii BUIISII HE
000B’sI3K0BO Kopetioe 3 GyHKIlielo HUpoK [29, 38, 39].

3. Aemocomno-00MiHAGHMHUI NOAIKICMO3 HUPOK
(ADPKD) € naitmommpeHinomo ¢GopMo0 KiCTO3HOI XBO-
pob6u 3 yactoToro 1 Ha 800 >KMBOHAPOMKEHUX i CIIPUIM-
HeHuit Mytauismu rena PKD1 Ha xpomocowmi 16 abo rena
PKD2 Ha xpomocowmi 4. T1pu npeHaraibHomy Y3]1 yacto
BUSIBJISIIOTh MiIBUIIEHY €XOT€HHICTh KOPU HUPKU 3 TO-
CUJICHOIO KOPTUKOMEAYJISIpHOIO audepeHLiallieio, aue i
3HAXiIKu He € crielu@iuHuMH. Y IMX BUIAAKaX KOPHC-
HUM € ciMelfHe JOCIIKEeHHs, Xo4a OiIbIIICTh BUITAIKIiB
y IUTUHCTBI JTOCTIKYBaTUMETHCS 3aBISKUA TTO3UTUBHOMY
cimeiiHoMy aHamHe3y. Kuiniuni cumntomu ADPKD, sax
i mpu rimepreHsii, IporpecyodyoMy 30iIbIIEHHI HUPOK i
HUPKOBili HEAOCTATHOCTi, B OCHOBHOMY CIIOCTEPiraloThCsi
B JOPOCJIMX TAILIIEHTIB i € OUIbII BUPa>KeHUMU Y BUIIaIKax,
now’si3anux i3 PKDI1. ¥ AuTUHCTBI MOXHA BUSIBUTU Kic-
TO3Hi YTBOPEHHS B 3pOCTal0Yill KiIbKOCTI Ta po3Mipax, sIKi
PO3BUBAIOTHCSI B 30BHI HOpMaJibHili HUpI. OgHaK yTBO-
PEHHS KiCTU € TMPOLIECOM, 1110 PO3BMBAETHCS, i B 3HAUHOT
KinbkocTi miteit 3 ADPKD Kicti He BUSIBISITUMYTBCS 10
JIPYTOTO MECATUIITTS XXUTTS. HUpKOBa HEMOCTaTHICTh CITO-
CTEpIra€ThCsl BUKIIOYHO B OCi0 i3 CepiiO3HUM 30iTbIICH-
HSIM HUpPOK [6, 12—16, 18—20, 23, 55, 58].

4. Habyma kicmo3sna xeéopoba Hupok. Y NallieHTiB, sIKi
rnepedyBalOTh Ha diaji3i, 4aCTO pO3BUBAIOTHCS MHOXUHHI
KICTH PiTHOI HUPKU, HABITb SKIIIO OCHOBHE 3aXBOPIOBAHHS
He € KicTo3HUM. [laToreHe3 boro yrBOpeHHs KiCTU 4iTKO
He BUBUEHMUIA, aJie MiABUIIIeHA YaCTOTa paKy HUPOK IpU Ha-
OyTOMY KiCTO3HOMY 3aXBOPIOBaHHI BUMAara€ 4acToro i 10-
BiYHOTO MOHITOPUHTY IIUX HUPOK. ¥ CYMHIBHMX BUITaJKax
PEKOMEHIYEThCS peryJisipHe criocTepexeHHst Ha KT a6o
MPT, a B okpeMux BUIMaaKax CJIif pO3IISTHYTH MOXKJINBICTh
BUAAJICHHS HeYHKIIIOHYI0U0T HUPKH [29, 41, 44, 60].

5. Kicmu 6 nyxaunax. BaxiuBO MiIKpECIWTH, IIO
MyXJIMHA MOXKYTh MiCTUTU II€BHi Pi3HOMAaHITHi IiMSTHKA
KicTo3Hoi mapeHximu. Lle BKiIroyae MyJbTUIOKYJISIPHY Kic-
TO3HY He(DpOMY I KiCTO3Hi BapiaHTH CBITJIOKJIITUHHOI cap-
KOMHU, HUPKOBO-KJIITUHHOI KaplMHOMU, HedpobiacToMu
abo Me300J1acTHOI HehpoMHU, i X 3aBXKIU CIIil nudepeHIli-
I0BaTH Bill 1OOPOSIKiCHUX yTBOpeHb [9, 32, 37].

BucHoBku

VY31 HUpPOK 3pyYyHO BUKOPUCTOBYBATU B YChOMY BiKO-
BOMY [liaria30Hi, OCKUJIbKM BOHO He TMOTpedye cenallii uyu
IOIIepeIHbOI MIATOTOBKM i He IiAJa€ Malli€eHTa BIUIUBY
pamianii. CyyacHe oOJamHaHHS OO3BOJISIE OiaTHOCTYBa-
TH TIPaKTUYHO BCi BapiaHTM KiCTO3HOI XBOPOOM HMPOK.

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

OpuHUYHa KicTa

MHOXUHHI KicTn

— EnitenianbHa kicTa;

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

— pO3LUMPEHa YaLleYKa;

— KICTO3HWUIA HUPKOBO-KITITUHHUI Pak;

— naningpHU HUPKOBO-KITITUHHWUIA paKk;
— nimdomMa H1PKK;

— abcLuec HUPKK;

— aHeBpu3ma/nceBgoaHeBpM3amMa

— ABTOCOMHO-A0OMIHAHTHUI NOAIKICTO3 HUPOK
(aws. puc. 6);
— KiCTO3Ha 3MiHa, acolioBaHa 3 aianisom;
— KiCTU, acoLiioBaHi 3 NiTiEM: MHOXMHHI KPUXITHI KiCTw;
— noKanizoBaHa KicTo3Ha xBopo6a HUPOK;
— [esKi MynbTUCUCTEMHI 3aXBOPIHOBaHHSA BKMKOYAKOTh
MHOXWHHI KiCTW HUPOK:
- xBopob6a poH lNinnens — JliHpay
- Ty6EepOo3HUIA CKNepos
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OTxe, yAbTpa3ByK € HAMEPIIMM JialTHOCTUYHUM iHCTPY-
MEHTOM, KU Oyne KepyBaTy MOAAJIbIIMMU AiarHOCTHY -
HUMHU JOCTIIKEHHSIMHU 3 JOAATKOBUMMU BizyalizallitHUMKU
TMOCTIIKeHHSIMU a00 TeHeTMYHUM TecTyBaHHSIM. OmHaK
3HaHHSI (PEHOTUITOBOT PiI3HOMAHITHOCTI KiCTO3HUX 3aXBO-
pIOBaHb HUPOK € BAXJIUBUM [JIs1 KOpesilii exorpacdiu-
HOTO BUTJISIAY B KJIiHIYHOMY Ta TeHETUYHOMY KOHTEKCTi.
Hasuuku Y3]1 a6o mpuHaiiMHiI 3HaHHS IIIOJO COHOIpa-
¢iuHOi iHTepIpeTalii MalOTh OYTH YaCTMHOIO HaBUYaHHSI
3 Hedposorii. Mu panuMo KOXHOMY KypcaHTy abo cTa-
JKMCTY TIPUAUIMTH yBary Liii KOPUCHIi TexHilli Ha 6jaro
CBOIX MAIliEHTIB.

KonduaikT iHTepeciB. ABTOpu 3asiBISIIOTH TIPO BiACYT-
HiCTb KOH(JIIKTY iHTEpeciB i Bl1acHOI (hiHaHCOBOI 3allikaB-
JICHOCTI TIPH ITiATOTOBIII JaHOI CTATTi.

Indopmania npo dinancyBanna. Crarts € ¢pparmeH-
TOM HayKOBO-IOCJiZHOI po0OTHM acmipaHTa Kadempu
Hedpodorii Ta H3T HaumionanbHOro yHiBepCHTETYy 0XO-
poHu 3m0poB’st Ykpainu imeni I1.JI. Illynuka 3a TeMoro
«Exckpelisg ypomoay/iHy i fioro kjiHiKo-jgabopaTopHa
OLIIHKA, 3HAaUeHH$ B PaHHIi A1arHOCTHULLi, PEHONPOTEKLLIT
i onTuMizauii JikyBaHHs XXH Ha ¢oHi MoJeKyJIsIpHOTO
crpecy», B pamkax HJIP xadenpu 3a temamu: «Pospo-
OJIeHHSI TexHoJoTii 30epexkeHHsI (YHKIIil HUPOK y Ta-
uientiB 3 XXH Tta rinepypukemieto» (2021—2022 pp.),
Ne nmepxaBHoi peectparii 0121U100446, ta «BuBueHHS
BIUIMBY TilloypuKeMiuHoi Teparii y mauieHTiB 3 XXH ta
OOTpYyHTYBaHHSI oNnTUMalbHOI Tepamnii» (2019—2023 pp.),
Ne 0119U101718.

Buecok aBTopiB. Kpacrok 1.B. — 36ip Ta aHasi3 iHbOp-
Mallii, HalTMCaHHS CTaTTi, MOIIYK Ta OIpallloBaHHs (haxo-
BOI JIiTepaTypu 3a TEMOIO, MiATOTOBKA PYKOITUCY 10 IPYKY;
Uenosa JI.J[. — momyk Ta onpauoBaHHs (axoBoi JiTepa-
TYpH 3a TEMOIO, TTiATOTOBKA pyKomucy 10 apyKy; O.B. Kap-
nenko — 30ip Ta aHaJi3 iHdopMalrii.
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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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Kidney damage in burn disease.
Part 2. Biochemical markers
(literature review)

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 tfemperatures
and pH values, having the ability to rapidly increase in response fo kidney injury (Qquantify 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 filtered 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 ftwo 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 I125-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

eGFR (ml/min/1.73 m?) = Crp

x V,

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 UQO 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 disease 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/1 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 1I 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 Il 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 I1L-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 IL-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 1L-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 IL-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/f3-
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,O) 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 7 _.
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-p-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., Kpituragpop A.A.

AHIMPOBCHKY ASOXKQBHUM MEAVNYHWI YHIBEPCUTET, M. AHIMPO, YkpaiHa

MOLKOAYKEHHS HUPOK NpU OniKoBi XBOPOO6i.
YacTtuHa 2. BioximiuHi Mapkepu (OrAsia Aitepartypm)

Pestome. HemonasHo BusiBieHi crieniudiyHi MapKepy BiTKpuBa-
FOTh HOBI MOXJIMBOCTI JUIs1 TIarHOCTUKU TOCTPOTO MOUIKOIXKEHHS
Hupok (I'TTH) npu omnikosiit XxBopoOi 3 MeTO10 onTHUMi3allii JTiKy-
BaHHS TaKUX XBOpUX. PaHHA AiarHOCTHMKA i3 3a;TydeHHAM OioMap-
KepiB 3armo0birae panToBiii CMepTi OMiKOBUX MALIi€EHTIB i JO3BOJISIE
MPOrHO3yBaTH Iepedir maToJIoriyHoro craHy. IcHye Kibka xapak-
TEPUCTHUK, SIKUM TTOBUHEH BINITOBIiIaTH «imeaJbHUI» GioMapkep
I'TIH: Oyt HeiHBa3UBHMM, JIOKAJIbHO CIEIU(IYHUM, BUCOKOUYT-
JIMBUM, OyTH CTaOiIbHOIO MOJIEKYJIOIO TTPY Pi3HUX TeMIlepaTypax i
pH, MaTu 31aTHICTh IIBUAKO MiABUILLYBATHUCS Y BiATIOBiIb Ha ypa-
JKEHHSI HUPOK (KUJTbKiCHO HOT0 BioOpaxkaTH), 3aJIMIIaTHACS Ha BU-
COKUX PiBHSIX MPOTSITOM YChOTO €ITi30/Ty Ta 3HUXKYBAaTUCS B TIEPioL
BinHOBJIeHHs. IcHye pisHMIS MiX OioMapKepaMmu, III0 MOXYTb
BUJIbHO (hiIBTPYBATHUCS B KIIYOOUKAX, TOMY OYIb-siKe 30iIbLIEH-
HS IX KOHIEHTpAaIil B Tj1a3Mi (BHACTIIOK ITOIIKOMKEHHS iHIIINX
HUPKOBMX TKAHWH) MOXE MPU3BECTU A0 BUCOKOI KOHLIEHTpAIlil

iHIMKATOpPIiB Y cedi (BTpaya€eTbcsl CrelubiuyHiCTh), i BUCOKOMO-
JIEKYJISIPHUMU MapKepaMu, siKi He UIBTPYIOThCS BUIBHO i TOMY €
OiybL crierndiyHUMY P BUMIipIOBaHHI B cedi. DyHKIIi10 HUPOK
y MAIi€HTIB 3 OIMiKaMH, SIK IPaBUJIO, BU3HAYAIOTH 32 NTOKAa3HUKA-
MM KPOBI Ta ceYi, OCKiJIbKH 0i0ICisi MOXKe CIPUYMHUTU SITPOTEeHHE
TTOIITKO/DKEHHST Ta 3a3BUYail y 11iif KOTOPTi He BUKOPUCTOBYETHCSI.
ITicna BunukHeHHs1 ['TIH piBeHb GioMapKepiB 3aIUIIAETHCS ITiI-
BUIIIEHUM TIPOTSATOM IEBHOTO Yacy. 2KoJeH 3 onmucaHuX iHauKa-
TopiB He € MoHocnenudiunum mis [TTH. Lle po6uTk oLiiHKY yacy
nepebiry I'TTH mocuth ckmamgHoto. [loBemeHo, 1o KoMOiHalii
TPbOX OiOMapKepiB y ABOX Pi3HUX YaCOBUX TOUKAX Y TOPOCIUX Ta
MOEAHAHHS IBOX iHAMKATOPIB Y TBOX YACOBUX MTPOMIiXKKaX y AiTeit
3/1aTHi 30UTBIIUTH TOCTOBIpHicTh Bu3HayeHHs ['TIH o 0,78.
Ki10490Bi cj10Ba: ornan; onikosa x8opo6a; rocTpe MOIIKOKEH-
HSI HUPOK; XpOHiIYHA XBOp00Oa HUPOK; MaToreHe3; OiooTiuHi Map-
Kepu
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LLaHoBHUM nAuieHTe!

Jltonyc-HepUT € TKKUM MPOSTBOM CUCTEMHOTO Yep-
BOHOTIO BOBYaka. AKimo BaM OyJO0 BCTAaHOBJIEHO AiarHO3
JIIOTyC-He(PUTY, BaXKJIMBO BECTU CUCTEMaTUYHUIT MOHITO-
PHUHT CBOTO CTaHY, 30KpeMa HUpKOBoi ¢yHKIIii. OCh KiTbKa
KJTFOUOBUX KPOKIiB JIJIST BAIlIOTO CAMOCTIHHOTO KOHTPOJTIO:

1. KpeaTunin Ta mBUIKICTb KIy004KoBOi (pimbTpamii

— BumiploiiTe KpeaTMHiH y KpOBi Ta 0O0YMCIIONTE
IIBUAKICTh KIIYOOUKOBOI (hijbTpallii IIIOHaiiMeHIIIe pa3 Ha
KBapTa, BUKopucToByouu ¢hopmyau EPI abo 3a nucratu-
HowMm C.

2. Binok/anp0ymiH y ceui

— IlepeBipsiiTe HasiBHICTh Oijika ab0 anbOyMiHy y cedi
HIOMicsILIs.

3. AHTHUTI/Ia TA KOMILIEMEHT

— BusnauvaiiTe piBeHb aHTUTLI OO IBOJIAHIIIOTOBOI
JHK ta koMIIeMeHTy IIIoHaliMeHIIIe pa3 Ha KBapTaJl.

4. 3aranbHuii aHaJi3 KPoBi Ta cevi

— BuxkonyiiTe 3araapHuii aHasi3 KpOBi Ta ceui oHaii-
MEHIIIe pa3 Ha KBapTaJl (KpoBi) i momicsiis (cedi).

5. AprepiaabHuii THCK

— Bumiproiite apTepiaibHUIT TUCK LIOTHS.

6. Tect Ha BariTHiCTh (AJI KIHOK PENpPOIYKTUBHOTO
BiKY)

— BuxkonyiiTe TecT Ha BaTiTHICTb IIpKU 3aTPUMIII MEH-
CTpyailii.

Baiile ocHOBHeE JIiKyBaHHSI CKJIaIa€ThCS i3 IBOX €TarliB,
MexXa MiX SKuMU Moxe 0yTu BincyTHs. CroyaTKy Impu3Ha-
YalOThCS TOPMOHHU i IUTOCTATUYHI/Oi0I0TIUHI TIpernapaTu,

SIKi TIOBMHHI 3MEHIIUTH/TiKBiTyBaTM aKTUBHICTb KJIiHiu-
HUX CUMIMTOMIB, TIOTiM Tepartis MpOAOBXY€ETbCS IIOHAN-
MeHIIe 3 pOKU Uil 30epekKeHHsT OTPUMAaHUX Pe3yJIbTaTiB.
TopMoHasibHa Tepartisi 3MEHIIYETHCS 0 MiHIMaTbHUX 03
HANPUKIHIL Ipyroro Micsis JikyBaHHs. s mocTiiHOTO
MPUIOMY TaKOX PEKOMEHIYIOThCSl Mpernaparu, siKi 3axu-
IIAI0Th HUPKU (PEHOIIPOTEKIIis).

Bac xoncynbTye Hedposior Ha IOCTiiiHIE OCHOBI Ta
crocTepirae cimeitHui Jikap (TepanenT, nemiaTp). 2KomHux
3MiH y IIpM3HaYeHHi JIiKyBaHHSI He(hpoJora He IPOBOAUTh-
cs 6e3 1foro yvacri.

BaMm pekoMeHIOBaHO 3M0POBUil CMOCIO XUTTS (310-
pOBe XapuyBaHHsI, TOMipHE BXWBaHHS COJIi, peryJspHi
MoMipHi i3nYHi HaBaHTaXKEHHsI, aKTMBHUII 3aXUCT Bil
iH(eKIIii, merUIeHHsT HeXXMBUMU BaKliMHaMM). Baia co-
LiaJibHa aKTUBHICTb HE OOMEXYEThCS 1M03a CTalliOHAPHUM
JIIKyBaHHSIM, TIPOTE AYKe BaXXJIMBUM € JOTPUMAHHS TiTie-
HU (poOoTa B rOpofi, CTaTeBi CTOCYHKHU, peryJsapHi BOIHI
MpOLEAYpPU) Ta YHUKAHHS BEJIUMKOIO CKYIUYEHHS JIIOJeH,
0COOJIMBO B eMieMiuYHMIA TTepio BipyCHUX iH(DEKITii.

Ko y Bac 3’IBUJIMCh HOBi CKapru, 00OB’SI3KOBO 3BEp-
TaiiTech 1o Jiikapsi. He copomTecst HeraitHO 3BepTaTucsl 3a
KOHCYJIBTAILIEO 10 JIiKapsi TPy OYy/Ib-SIKMX HOBUX CUMIITOMAX.

3BepraiiTech 3a TOpaJaMu Ta pPETeIbHO BUKOHYITE
rpu3HauYeHHs Hedposiora.

JIsIKyeMo 3a CITiBITpalLio Ta JOTPUMAaHHS peKOMEHIALIiiA.

3mopoB’st Bam!

Migrorysas: npogp. 4. IeaHoB M
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BnbpaHi Te3un A0 KoHdepeHuii
«BCcecCBiTHIN A€Hb HUPKW»
11 6epe3Ha 2024 poKy

AeHoBa N\LA.
HaLioHAAbHWY YHIBEPCUTET OXOPOHU 3A0POBS1
imeHi M.A. Wynuka, m. Knis, YkpaiHa

OLUiHKQ iIHAEKCY Pe3UCTEHTHOCTI
TA eKCKpeLii YPOMOAYAIHY B NALLEHTIB
3 AOAIAAiI3HOIO XXH 3 ypOXyBOHHAM
iHAEKCY KOMOPGBIAHOCTI

Mertorw poGoTH OYJIO AOCTIIAUTH EKCKPELilo YpPOMO-
nyniny cedi (WUMOD), peakTUBHOCTbh BeTe€TaTUBHOI HEpP-
BOBOI CHCTEMHU I TOpPYIIEHHS HUPKOBOTO KPOBOOOIry B
MAIli€HTIB 3 AOMiali3HOI XPOHIYHOIO XBOPOOOIO HUPOK
(XXH), BmmB aHTMOKCHMIAHTHOI Tepalli Ha IIi ITOKa3-
nuku. Marepiamu Ta Metomu. Y nocmimkednHi ROLUNT
(UROmoduLin UbiquinoNe GlutaThione) B3sid ydacThb
naiienty 3 XXH 1-5-ict. (n = 91), cepenHiii Bik sikux cra-
HoBuB 47,00 £ 12,12 poky. Tpumusts (32,97 %) 4onoBiKiB i
61 (67,03 %) xiHkKa Oy po3MOIiIeHi Ha JBi TPYITH, sIKi OYJI1
pernpe3eHTaTUBHUMU 33 BIKOBUM i T€HIEPHUM CKJIaOM:
1-1ra rpyma (n = 46) — manientu 3 XXH 1-5-i ct., ki Maau
iHmekc koMopOimHocTi Yapicona < 2; 2-ra rpyna (n = 45) —
nauieaTn 3 XXH 1-5-1 cT., 9Ki Manm iHIeKCc KOMOPOiTHOCTI
Yapracona > 3. [lepmra i mpyra rpynu mOmUISUIMCh HA TIiI-
rpynu A i b. Iligrpynu A BKJTI0Yaau MalLi€HTIB 3 TTOPYIIEH-
HSIM BereTaTUBHOTO CTaTycy, miarpynu b — 6e3 nopyiieHHs
BereTaTuBHOro cratycy. Ilepiua A i apyra b miarpynu npu-
iimanu rytatioH 1o 100 mr 2 pa3u Ha 70Oy i yac iny mpo-
TsiroM 3 MmicsiB, nepia b i apyra A miarpynu npuiiManu
yoixiHoH 1o 100 Mr 1 pa3 Ha o0y Tix yac inu npoTsiroMm 3
MicsiiB. Pe3yabTaTu. Pesynbsrati mapHOro t-TecTy Imoka-
3aJT1, 10 iCHYE 3HAYHA BEJIMKA Pi3HUILST MiX IMTOKa3HUKaMK1
Ha TIOYATKy i B KiHIIi JOCTIKeHHs. Pe3ynbsrati Kopesiil
Ilipcona mokazanm, 110 B MiATPYIIi A IepIoi TPy iCHy€E
3HAYHUI CepelHill TO3UTUBHUI 3B’ 130K MixK MOKa3HUKAMU
uUmod i po3paxyHKOBOIO HIBUIKICTIO KJIyOOYKOBOI (hiib-
Tpatii (r(21) = 0,418; p = 0,047); y miarpymi b nepioi rpynu
iCHy€ 3HAYHWI BEJIUMKUI TTO3UTUBHUIA 3B’SI30K MiX IOKa3-

Hukamu uUmod i remorno6iny (r(21) = 0,513; p = 0,012);
3HAYYIINI Ty>Ke MaJInii HeTAaTUBHUIA 3B’ SI30K MixX TTOKa3HU-
kamu uUmod i CriBBiIHOIIIEHHSIM aJIbOYMiHYy/KpeaTuHiHY
(r(21) = 0,441; p = 0,035); y miarpyri A Apyroi rpymu icHye
3HAUYIIMI Ty>Ke MaJIuii HeTaTUBHUI 3B’ 130K MiX ITOKa3HU-
kamu uUmod ta innekcom Kepmo (r(20) = 0,427; p = 0,048);
y miarpyti b apyroi rpynu icHye 3HauyIIMi Ay>Ke Maudii He-
TaTUBHUI 3B’S130K MixX mokazHukamu uUmod i naHuMu aH-
ket KO.M. YepHoga (r(21) = 0,421; p = 0,045). BucHoBku.
AHTHOKCUIAHTHA Tepaisl IIyTaTiOHOM i yOiXiHOHOM CYTT€E-
BO BILJIMBA€ Ha MOKa3HUKU OOCTEeXXeHHS TaliieHTiB i3 XXH.
BpaxoBytoun Oe3reky it e(eKTUBHICTh aHTUOKCUIAHTHOI
Tepartii, MA MPOMOHYEMO BKJIIOUYUTU aHTUOKCUIIAHTHY Te-
pamiio B IPOTOKOJIM JIiKyBaHHS mawieHTiB i3 XXH. [lmsa
BCTAHOBJIEHHSI CTaHIAPTHOTO IMPOTOKOJY PEKOMEHIOBAHO
MOAAJIBIII IOCTIIXKEHHS.
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«PO3AUHKW» NPU3HOYEHHS NeTAbOBUX
Aiypetukis npu XXH

V nonosini «Pog3nHku» mpu3HauYeHHS NETILOBUX i-
ypeTukiB npu XXH» po3risiHyTi MexaHi3Mu il BCiX KJ1aciB
JiypeTUKiB 3 ypaxyBaHHSIM IXHbOI'O BILIMBY Ha Pi3Hi cer-
MeHTU neTai IeHe, a TakoxX AesKi MoOiuHi il 3 akleH-
TOM Ha MOXJIMBUIA HEraTUBHUI BIUIUB Ha €JIEKTPOJITU B
CUPOBATIIi KPOBi I KUCIOTHO-TYXKHUI OamaHc. IleTabo-
Bi NiypeTUKM € HaAWOLMbII MOTYXKHUMM IMpernapatamMu B
it rpymi. Tak, TpUHSATO BBaXKaTu, 1O Tia3uAud MOXYTb
CIIPUYUHWTHY Jiuiire 25 % BUAIIEHHS cedi, O4iKyBaHOTO BiJ
MeTILOBOrO miypetnka. Kajmiiiz0epiraiodi OiypeTUKU IIpHU
MOHOTepallii MaloTh ycboro 3 % IiypeTUYHOTO eeKTy Bil
netmnboBux (Anisman S.D., Erickson S.B., Morden N.E.
How to prescribe loop diuretics in oedema. BMJ. 2019 Feb
21. 364.1359).

HiypeTuyHa Tepamisi Opy 3aXBOPIOBAHHSIX HUPOK B
OCHOBHOMY BUKOPHMCTOBYETBCS JUISI TIOJIETIIIEHHSI KOHTP-
0110 00’e€My TMO3aKJIITUHHOI PiTMHU, 3MEHIIEHHSI CXUJIb-
HOCTI JI0 pPO3BUTKY TilepKaieMii Ta 3HUKEHHS apTepialib-
HOTO TUCKY. [1eT/IbOBI AiypeTUKM 3a3BUYail € iypeTUKaMU
BUOOPY B IAILIIEHTIB 3 HUPKOBOIO HEIOCTaTHICTIO. Topace-
Mill ChOTOJIHI BBAXKa€ThCSI OUTBII OE3MEeUYHUM OiypeTUKOM
IJI TpUBaJIOi Tepallii HaOpsikoBoro cuHapoMmy. BiH Mae
BUCOKY 6iofgocTyrnHicTb 90 % i BiIHOCHO TpUBaJIWiA TEpi-
OJ1 HaMiBBUBEICHHSI 3 IJIa3MU KPOBi — 3—5 rOAuH, SIKUiA
3aJIMIIAETHCS HE3MIHHUM MPU XPOHIYHiil HUPKOBIiil Hemo-
cratHOCTi. HaBiTh y mamieHTiB 3 pO3BUHEHOI0 HUPKOBOIO
HEJIOCTaTHICTIO BHYTPILIHLOBEHHE I TiepopaibHe BBEACH-
HSI BUCOKMX 03 TOpaceMily BUSIBISIETbCS €(hEeKTUBHUM
1110710 301JIbIIEHHS eKCKpEeLlil piIMHU Ta HATPil0 3aJIeXKHO
Bil 103M.

CHiBBimHOIIIEHHS AiypeTUYHOI aKTUBHOCTI TOpaceMi-
Iy i pypoceminy cTaHOBUTS 1 : 2—2,5 miciis TepopaabHOTO
npuiiomy i 1 : 1 micasi BHyTpilllHLOBEHHOI'O BBEAEHHS. Y
MNali€HTIB 3 TEPMiHAJIbHOIO CTali€l0 HUPKOBOI HEIOCTaT-
HOCTi, $IKi MalTbh MEBHY 3aJUINKOBY (DYHKILiO HMPOK,
JIIKyBaHHSI TOpaceMiloM Moxe OyTM KOPHCHOIO JO0ITOo-
MIXXKHOIO Tepari€to ik 3MeHIIEHHST iHTepaialiTHuHOI 3a-
TPUMKU pinuHU. JIBa KOHTPOJbOBAHUX 0araToleHTPOBUX

KJIiHIYHUX OOCTIMIKEeHHS, y SKUX ITOPiBHIOBAJIM BHCOKi
nepopabHi 1031 (pypoceMimy iI TopaceMimy B Ialli€HTIB
3 TepPMiHAJIbHOIO CTali€l0 HUPKOBOI HEIOCTAaTHOCTI, SIKi
noTpedyBaiyd IiATPUMYIOUOrO TIeMojiali3y, MpPOIEeMOH-
CTpYyBaJli 3Ha4yHe 30iIbIICHHS 00’eMY cedi i BUALIEHHS
€JICKTPOJIITIB y MallieHTiB, siKi orpumyBaiu 100 a6o 200 mr
TOpaceMijly MepopasibHO OUH pa3 Ha IeHb.

Y nonoBini Oyiu 03ByYeHi pe3y/sTaTh BiTHOCHO HOBO-
ro JOCTIIKEHHSI, Yy SIKOMY TOpaceMil TMpOoJAeMOHCTPYBaB
e(PeKTUBHICTD i Oe3MeKy B IMAIliEHTIB i3 XpOHIYHOIO XBOPO-
0010 HMPOK 3b cTamii Ta HEKOHTPOJILOBAHOIO TillePTEH3IEI0.
JlaHi 1IbOTO €BPOIEICHKOI0O OOCTIIKEHHS 11Ie pa3 IMiATBep-
JKYIOTh TIOTOYHI peKOMEHMAllii 11010 JOLIBHOCTI 3aMiHU
Tia3UAHMX i TIa3UAOMONIOHUX MiyPETUKIB METIHOBUMM B Ia-
LIIEHTIB 3 apTepiaJIbHOIO TiMePTEH3i€I0 MPU IIBUIKOCTI KITy-
60uKoBoi (inbTpariii < 45 mi/xB. KpiM Toro, 3a3HaueHo, 1110
TopaceMin y 1o3i 1o 10 Mr Ha 1oOy Ha BiZMiHY BiI Tia3umiB
TMPAaKTUIHO HE 301IbIIIYE KOHIEHTPAILLiI0 CEYOBOI KUCJIOTH B
KPOBI, 1110 BaXJIMBO 17151 MALIIEHTIB 3 TiMepypUKEMIETO.

V [momnosini po3risgHYTO MPUYMHU PE3UCTEHTHOCTI IO
NiypeTHKiB, a came:

— HeNpaBWIbHUI IiarHO3 (HAIpUKJIal, BEHO3HUI ab0
JiMpaTUIHUN HAOPSIK);

— HEeIOTPUMaHHS PEKOMEHJIOBAHOTO OOMEXEHHS Ha-
Tpito i/abo pinuHu;

— Iperapar He TOTparuisie B HUPKU;

— 3aHaJTO HU3bKA 1032 00 HEJIOCTATHS YacToTa Mpu-
nomy;

— moraHa abcopO1is;

— 3HIKEHA KaHaJIbIIeBa CeKpellis IiypeTHKiB;

— TyOyJIsIpHE MMOTIMHAHHS AiypeTHUKiB, IOPYIIEHE ype-
MiYHMMHU TOKCMHAMU;

— 3HUXEHHS HUPKOBOTO KPOBOTOKY;

— 3MeHIlIeHHs (DYHKITIOHAIbHOT Macl HUPOK;

— HEJIOCTaTHSI peakllis HUPOK Ha Iperapar;

— HM3bKa MBUIKICTb KITYOOUKOBOI (hijbTpallii;

— 3MEHIIEHHSI €(EeKTUBHOIO BHYTPITHHOCYANHHOIO
00’eMy, He3BaXkalouu Ha IMiABUIICHUMN 3araJbHUN 00’€M
MMO3aKJIITUHHOI PiTUHH;

— aKTUBAallis peHiH-aHTiIOTeH3MHOBOI CUCTEMH;

— ajgamnTalis HepoHa;

— 3aCTOCYBaHHSI HECTEPOINHUX MPOTU3ANaJbHUX 3a-
co0iB.

InauBinyanizauisi mpu3HavYeHHsI METILOBUX MiypeTH-
KiB 3HaYHO MOKPAILYE SIKICTh KUTTS MaLi€HTIB i epeodir
XXH. ®
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AO HeDPOAOriYHOT AOMOMOrU TA ONTUMAABHOT MPAKTUKU AiIKYBOHHS»
(5K O6ME)XEHHS BOEHHOIO CTAOHY AONOMAraioTh BNIPOBAAKYBATU 3€AEHY
HePPOAOTito)
ri6puaHnn BINP-Kypc (NPSIMUA i CUHXPOHHUN OHAQMH-AOCTYI)
YKpaiHa, Kuis, 14-15 6epesHs 2024 p.

OpraHisaropu: YAH, YAAH
https://www.worldkidneyday.org/get-involved/

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. Hankpawa meguyHa nNpakTuKa Ta 3eneHa Hedppornoria: 3a i npotn. Omutpo IBaHoB, A.M.H.,
npod., HauioHanbHWi MeamnyHui yHiBepeuTeT imeHi O.0. Boromonbus, Kunis, YkpaiHa

9.30-10.00. 3acTocyBaHHS LUTY4YHOroO iHTENeKTy B Hedpponorii. loHyT Hictop, A.M.H., acc. npod., Mpurope T.
Mona, YHiBepcuteT MeguuuHu Ta dapmalii, fccu, PymyHisa, kepiBHUK BiggineHHs gianidy, nikapHa Parhon, fAccu,
PymyHis

10.00-10.30. HechponoriyHa gonomora y BOeHHUI Yac B YkpaiHi. lpuHa dynap, 4.M.H., npod., HauioHanb-
HUIA MeanyHUA yHiBepceuTeT iMeHi O.0. boromonbug, Kuie, YkpaiHa

10.30-12.00. PopmMmyBaHHS MPAKTUYHUX HABUYOK

10.30-11.00. JlikyBaHHsa doccpaT-giabeTy: Wwo Hosoro? Jliogmmna BakyneHko, O.M.H., npod., 3aBigyBayka
Kadepu NponefesTUKN OUTAYMX XBOPOO Ta nepiaTpii 2 [JHINPOBCLKOro AepXaBHOro Mean4Horo yHisepcurery,
[Hinpo, YkpaiHa

11.00-11.30. CTparerii 3MeHLLIEeHHA 3aCTOCYyBaHHS CTEPOoiAiB NpU yCKNagHeHoOMY nepeoéiry gUTa4yoro He-
thpoTuyHoro cuHagpomy. Jlytuy Bebep, o.M.H., npod., Himeubke ToBapncTBo auta4oi Hedponorii, BepniH, Himeu-
yYnHa

11.30-12.00. Tepaniss pUuTyKCMmabom y AiTel 3i cTepoifope3nUCTEeHTHUM HePPOTUYHMM CUHAPOMOM:
aHani3s ocTaHHIX MbKHapogHUX 6araToLeHTPOBMUX [OCHiIgKEeHb ANf NPaKTUKW. [MuTpo IBaHOB, A.M.H., Npod.,
HauioHanbHuiA MegmyHmii yHiBepeuTeT imeHi O.0. Boromonbus, Knis, YkpaiHa

12.00-12.30. CtaHpapTM3aLis HagaHHA Mefu4HOI AOMOMOrn AiTAM: NOKaNibHUMA KNiHIYHMA NPOTOKON
MeaMYHOI AoNOMOrn AiTAM 3 rnomepynoHecpuTamm Ha piBHi rocnitanbHoro okpyry. Bonogumup Bespyk?,

Tom 13, N2 1, 2024 www.mif-ua.com, http://kidneys.zaslavsky.com.ua 97



OdiuinHa iHpopmauia / Official Information

O.M.H., npod., TetaHa IN. AHgpinyyk?, Omutpo IBaHOBS, 4.M.H., npod., CeitTnaHa ®omiHa*, 4.M.H., CT.H.C., Irop LLkpo-
6aHeUb®, 0.M.H., npod., Onbra MepBo3BaHcbka?, TetaHa P. AHOpinyyk?®

"BYKOBUHCBHKMIA AepXXaBHUN MeanyHum yHiBepceuteT, YepHisui, 2KHIM «Micbka guTaya KniHiyHa nikapHs», Yep-
HiBUi, *HauioHanbHWIA MeamnyHui yHiBepeuTteT iMeHi O.0. Boromonbus, Kuis, 1Y «HauioHanbHWIA HAYKOBUI LEHTP
xipyprii Ta TpaHcnnanTonorii imeHi O.0. LWanimosa HAMH Ykpainun», Kuis, *HauioHansHa akagemis MeguyHmnx Hayk
YKkpainun, Knis, YkpaiHa

12.30-13.30. Manysesuri cUMNoO3iym

KniHiyHi nepeBarn aBTomaTtu3oBaHOro rneputoHeanbHoro gianidy. AHHa eTpoBa, K.M.H., 3aBigyBayka He-
dponorivHoro sigaineHHa ML «[iasita IHCTUTYT», acUCTEHT Kadbeapu NponefeBTUKN BHYTPILLHLOI MeauumnHu Ne 2
HauioHansHoro megumyHoro yHisepcutety imeHi O.O. Boromonbus, no3awTtaTHui ekcnept HC3Y, Kuis, YkpaiHa

13.30-15.00. Ak 06mMeXXeHHS BOEHHOro CTaHy AornomMaraloTb BpoBag)XyBaTu 3efieHy Hedposorito

13.30-14.00. MaTonoris HAPOK NPU aBTOIMYHHIW PeBMaTONOriYHil NaTonorii: MicLue iMyHocynpecaHTHOI
Tepanii. [pyHa MNonosay, 4.M.H., Npod., KepiBHUK LEHTPY peBMaTosorii, 0CTeonopody Ta iMyHobionoriyHoi Tepanii
KniniyHoTi nikapHi «®eodpanis» OYC, Kuie, YkpaiHa

14.00-14.30. BegeHHs piter nicna TpaHcnnaHTauii HUpKu. tOnis Kncnosa, kK.M.H., OmuTpo LLeB4yK, K.M.H.,
INinia Mpuukis, yponoriyHe BigaineHHs Bl «JlikapHa Ceatoro Mukonas» KHI «[Neplie TepuTopiansHe MeaunyHe
o6’egHaHHa M. JlbBoBa», BigdineHHs aMbynaTopHOro gianiay yponoriyHoro iggineHHs Bl «JlikapHa Cesatoro Mu-
konasi» KHI «[NepLue TepuTtopiansHe MegnyHe o6’egHaHHA M. JlbBoBa», JIbBiB, YkpaiHa

14.30-15.00. CyyacHui nipxig po TpaHcnnaHTauii HUpku B YkpaiHi. Py6eH 3orpa6’sH, g.M.H., npod., Ha-
LioHanbHWI HayKoBUI LEHTP Xipyprii Ta TpaHcnnaHTonorii imeHi O.0. Wanimoea, Kuie, YkpaiHa

15.00-16.00. MpomucnoBuit CMMNO3iym

16.00-16.45. AkToBa nekuis. OneHa JlesyeHko, MD (gonosigay IPNA), prof. Kindernefrologie, AmcTepaam,
Higepnanamn

16.45—-17.15. Unbposui nigxipg y 6ioncii Hupku. Mapis IsaHosa, MD, PhD, Instituto Europeo di Oncologia-
IEO, Minan, Itanis

17.15-18.00. MaicTtep-knac «bioncia HUpKuU: odonanH y KniHiLi»

18.00-19.00. Migcymku gHA. Tectn CME. O6roBopeHHs, NigCcyMKOBi KOMEHTapi

15.03.2024. 3p0poB’ HAPOK AN BCiX: POA3UHKMU AN NiICNAAUMNIIOMHOI OCBITU

9.00-9.30. disionoriyHa apanTauis HUPOK A0 BariTHOCTI. €nisaBeTa Jlarogny, HauioHanbHWUIA MEANYHWUIA YHi-
BepcuteT iM. O.0. Boromonbus, kadhenpa Hedponorii Ta yponorii, Kuis, Ykpaina

9.30-10.00. Tpom6o0dcpinisa y nauieHTiB 3 XXH. OneHa KapneHko, K.M.H., Irop MNanieHko, A.M.H., Makcum Mana-
caes, lOnia MukonaeHko, Hagis CasiHa, kadenpa Hedpornorii i yponorii HauioHanbHOro MeanyHoro yHiBepcuteTy
imeHi O.0. boromonbus, Kuis, YkpaiHa, KuiBcbkuin Micbkuin LeHTp Hedpponorii Ta gianidy, Kuis, Ykpaina

10.00-10.30. Ingmeigyanizauisa gianizy. Oner HexypuH, npe3anaeHT Acouiauii nauieHTiB remogianisy

10.30-11.00. Cy4acHi nornsgu Ha AiarHOCTUKY KiCTO3HMX XBOpPO6 HUPOK. IpvHa Kpactok, K.M.H., Hauio-
HanbHWA MeguyHui yHiBepeuTeT iM. O.0. Boromonbus, kadepnpa Hedponorii Ta yponorii, Knis, YkpaiHa

11.00—13.00. ®apmakonoriyHuin cMmnosiym
HedponpoTtektopHun noteHuian IH3KTI -2 y xsopux Ha XXH. IpuHna Oynap
PopasuHku npusHadeHHs aiypetukis npu XXH. Omutpo IBaHoB

Yonogiue 3gopor’s. HOpii lN'ypxeHko 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 lvanov, 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 Levichenko, MD (IPNA speaker), Prof. Kindernefrologie, Amsterdam

16.45—-17.15. Digital approach in kidney biopsy. Mariia D. Ivanova, 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 ™
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MAKMIPOP

HipypaTenb, Tab6. 200 mr

3HAUAITb BUXIA
3 IAGIPUHTY
XPOHIYHOrO
NPOCTATUTY™

© LUnpokunit cnekTp aii (TpmxomoHaga,
Mikonnasma, 6akTepiansbHa dnopa)>*

HiTpodypaH
OCTaHHbLOro
NMOKOAMIHHA'

© MiHiManbHMIM piBeHb PE3NCTEeHTHOCTI
naToreHig?*

© [lo6pe NPOHMKAE B TKAHUHY
nepegmixyposoi 3ano3u*

Koporka xapaktepucTika nikapcoKoro 3aco6y MAKMIPOP, Ta6nerkw, Brputi oBonoroto. P/C N UA/5045/01/01, akas MO3 Ykpaikn Ne 07 sig 05.01.2017 p. Cknag: 1
Tabnerka micrvo Higyparenio 200 mr. Mlikapcoka Qopma: Tabnetku, BkpuTi oBonokKoko. MokasaHa: BynbBoBariHabHI HAEKLT, BUKTMKAHI YyTvBIMA A0 Nipenapaty
30yAHMKaMI (MQTOTEHHMMY MIKPOOPraHi3MaMy, TPHXOMOHaBaMI, TPHOKaMH, ApiKanu, xnamigiamu, rpuGkamu posy Candida). 3axBopioBaHHA CeoCTaTeBol ccTeMit (cTiT,
20 TABJIETOK, BKPUTUX OBOJIOHKOIO PI.UA/5045/01/01 ypeTpu, niesowegpu, nienir). MpoTunoKasaHHA: Bigoma HMBIGyabHa NigBMLLEHa UyTIABICTb O iloNci pedoBiHA 00 110 HILMX KOMMOHEHTIB penapary. (nodi6

= 3cTOcYBaHHA Ta A034. Bynoaoadziaoi ey Jopocri: 1 Tabeka 3 past Ha 0y icn i A1 nikyBaiA ik apTepa npin MOXAMBOCTT A MICAEBONO ikyBakA
BIKOPHCTOBYHoTb MakMipop KOMIUTEKC, Kancy BariHanbHi M'iki a6o Mamupop KOMTTKC, Kpew BariAanbiif, BasuBo: naljea, Ak BUKOPHCTOBYIOTS A1A nikyBaHHA Tinoki

Ta6nerki, HeobxiaHo 36inblLu A03y A0 4 TabneoK Ha go6y. Heob YarbHiX iB N3 4ac nikyBaHHS, BiHLLOMY BUNAKY TOBYBa-

T MaKvipop KOMIVIEKC, Kpem BaritanbHit fiepes KoXHAM Craresim aKmM Jjimu 6id 10 pois | cmapute: pexoverg0BaKa 4033 CTaHOBITS 10 Mr a1 ke nanoﬁy, po3pginera Ha 2

HIQYPATENb ipuiiontu. puiimar npenapar nicna g, TowsanicTb AikyBaHHA CTaHOBUTb B cep 10 Ais. Incherui iOHuX WA, [lopocni: pekoMeHgoBaHa A03a npenapary

3AMEXUTb Bifl TRKKOCTI 3aXBOPIOBAHHA | CTaHOBMTb 3-6 TaBnerok Ha A06y (robTo no 200-400 r) Ha npuiioM 3 pasit Ha AeHb NicnA 1AM, Kype nikyBaHHA CTaHOBHTS B cepeaHboMy 1-2

TloKasanta: 415, HCTPYXLI A1 MEnor0 3cTocyzars. TWKHi. Jimu 60 6 pokia | cmapuue: pekoMeHgoBaHa /1032 CTaHoBHTS 10-20 Mr Ha 1 Kr Macu Tina Ha A6y, po3inewa Ha 2 npwiiomu. TTpwiimary nicn . Tabnerku Makmipop npu
Cxnap: Jiioya peuosura: 200w Jono : HeoBXJgHOCTI MOHa 3aCTOCOBYBaTH 14 NPOROBKEHHA KYPCY AikyBaHHA aB0 NOBTOPHOTO LMKy ikyBaHHA iHQeKLi ceyomBigHux wnsis. Mo6iui peakuii, Mopywents 3 6oky

60 CTeapaT, Xenaru, rymiapa6iK, Caxapo3a, MarHi KapooHaT, mm?:n;am TPABHOTO TPaKTY: pidko (<1/10 000, <1/1000): nynova, FipkoTa B pori, Aiapes; dyxe pidko (< 1/10 000): Gniosakts, aucnencia. MopyluexH 3 60Ky wkiph i NiAWKIpHOT KNITKOBUKM.
MarHi

oxca (E171), sick E, BORa oumiexa. Moxsuai anepriuti peakui: dyke pidko (< 1/10 000): BUcnaHHs Ha LUKipi, kponuB'akKa, ceplix. Mopyluiewka 3 60Ky HepBOBOT cuCTeMU: NepuQepHuHi Heiiponaril. B3aemopia 3
Borom 8. IHCTPYKLLI0 A1 MEAHSHOTO 33CTOCYBaHHE. {HLMMA NiKApCHKUMMA 3ac06aMM Ta iKLLi BUAH B3aEMOpT. Knikiuo 3HauyLLa B3a€Mofia Mpenapary 3 iHLLMMA NikapCbKMIt 33C06aMM He BCTaHoBNeHa. GapmaKonoriui
[ins poknagHoi indopmauii A Py

[ BracruBocri. Gapmakoduramisa. ioor peyositoro Makwipop € noxiaHe HITpOQypaHy — Hidyparens. flochigpKens i viv/in vitro TpOREMOHCTYBaTH IMPOKIH CeTp Al
;";"z':ehrmca:“ha,‘:n‘l;“pag’m Ronnens TIpOTY MKDOOPTHi3MB, LU0 BUKAAKaIOTb {eKLT ceyoctareBol GUCTeMH, Tako BIACTHBA aHTHNIPOTO30iHa | MPOTWTPHEK0Ba akTWBHICTb. Hiypareno € nporuBaTepianbiim
®apmaueyriui C.p.n. Bia Borypro, 48~ 3aC060M ATA TPMHeTaTHBHAX | TpamIosiTHBHIAX aepoGiX i anaepoBnx Garepid. Higyparens He e Ha Lactobacilus spp. Hidyparens He BAKNIK3E nepexpecky pesiCTEHTHCTb
Kaitimo fle Crani 20089 >~ano (0 MiKpoOpraHi3MiB A0 iHLLINX Mpenaparis. 33 30 pOKI He BHABNEHO OAHOTO BUNZAKY PESHCTEHTHOCTI A0 Hidyparento. Oapmakokiemuka. Hiypatens LsuaKo MeTaBonizyetbea

! T it TIpaKTHYHO Y BCX TaHWHaX opraiawy. Mepio Hanipo3nady CTakoBuTb 2,75 £ 0.8 routn. Mpubmuzko 0,5 % kiyparenio BABOMTLCA 3 (e4e0 B HesMikeHoMy BT lHua

i “"" 5 YacTiHa BUBORVTEA Y BATNA MeTaboniTie. H|¢yparenb He BUABNEHHH y Bnyrplmuwneumxosm LMpKyRAL [1nA OTpHMAKHA feranbHol igopMai 03Haifomrech 3 HCTpyKLjeto

% < J A ey 3ACTOCYBaHHA Tk 3acoby. [Hgopmaia AnA GaxiaLiB 0XOPOHH 30POBS i MOLMPEHKA Nif YAC ceMiHaPIB, KOHOEPEHLit, CUMNO3iyMiB Ta IHILIMX HayKOBHX

3 74 - 33XOAIB 3 MEAWHHOI TeMaTHki,
2] h "‘, » 1. Dubini . Antimicrobial activity of ifuratel. Gionale ltaliano of Chemioterapia,1985.
b’ 2 > 2. IHcpyKuis 340 i ‘103YKpamu PITNe UA/5045/01/01, Haka3 MO3 Yipaiiiv N° 07 8i 05.01.2017.
- 3. Knurasko AB. ! it Kypran «Yponoriay, N°4, 2019.
4. Krurasko AB. it MyXdHH. KypH 3040p0B A xikKw», No4, 2020,

Cxema nikyBaHHA XpPOHi4YHOro npocratury*

JleBodnokcaumH 0,5r 1pa3 B geHb
OpHigason 0,5r 3 pasu B geHb g
0
I
Hipypatens (Makmipop) 2 1abn. 3 pasu B geHb =
IHdbopmauia npo nikapcbKuii 3aci6. IHpopmaLis ana Gaxisuis 0XopoHU nllen
310POB'A 419 BUKOPUCTaHHA B NPOdeCiHii 4ianbHOCTI. AR A
" 04119, m. Kuis,
BupobHumk nmapcwor.o.sacoﬁy:. . . 8yn. 10pia ,meura BTH. 0. 404
[Jonnens ®apmaueyriui C.p.n. Bia BonTypHo, 48 — KeiHto e Cramni — Ten.: (044) 538-01-26,

20089 PouuaHo (M) — Itanis. dakc: (044) 538-01-27




