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Guest Articles
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[oxxeHko A.l7, IBaHoB A.A.2
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TAI «YkpQiHChKM HQYKOBO-AOCAIAHW IHCTUTYT MeAMLIHW ToaHcropTy» MO3 YkpaiHu, m. Oaeca, YkpaiHa
’HavjioHanbHu MeanyH yHiBepcuteT imeHi O.O. boromoasLsi, M. Kuis, YkpaiHa

LLlo MmOXXe AQTU AAS KAIHIYHOT NPAKTUKU
TaOHAEeM nartodisioAora Ta KAIHILMCTa?

Pestome. XBopobu HUPOK, MOYMHQKOYUCH (3 FOCTPOrO YOQKEHHST HUPOK, FOCTDOI XBOPO6M HMPOK a60 MQ-
oYY HEBU3HQYEHMN AEOHOT, SIK MOQABUAO, MPOMPECYIOThL Y XPOHIYHY XBOPOBY HPOK (XXH). [aromop@o3s rnpo-
rPECYBQHHSI O3BUBAETHCS] I3 MELEBAKHUM MOLLKOAXKEHHSIM KAYOOHKQ 30 PAXYHOK IOMEPYASIPHOIO QIALTPA
a60 KQHAAbLLB, HOMYQCTILE MPOKCUMAABHOIO BIAAIAY. MIDKHQPOAHVMIN HOCTAHOBAMM BU3HAYEHO ABQ MO-
KQ3HMKQ, SIKI BUBHQYQIOTb MNP orHo3 nepebiry abo rnporpecyBaHHs XXH, a came: aabbyMiHypist TQ LUBUAKICTb
KAYGOYKOBOI pinbTp ALl IHLLI KPUTEPIT, SIK-OT 3HQYEHHST QPTEPIAALHOIO TUCKY, NMATOMOPGOAOrIYHI 3MiHKM Q60
6araropaKTOPHI KAABKYASITOPU, SIK MPABUAO, 3QMPONOHOBAHI ANST OKPEMUX HO3OAOTMYHMX dOpPM. lpoTe Bi-
POriAHO BU3HQYUTU MPOrHO3 MporpecyBaHHSI XXH € AOCUTb CKAQAHVM 3QBAQHHSIM. HaMy 3QrpornoHOBAHO
3QCTOCOBYBQATU BUSHAYEHHST QYHKLIOHAABHOIO HUPKOBOIO PE3EPBY AAST OLIHKM KIABKOCTI QYHKLIIOHYIOYMX HE-
GPOHIB, O PA3OM i3 QPTEPIANBHUM TUCKOM, CTyrneHemM anbOyMIHYPIl TQ LLUBUAKICTIO KAYOOYKOBOI QinbTp ALl
AO3BOASIE BiAbLL KOPEKTHO OLIHIOBATU MOAQAbLLIME MPOrHO3 rnepebiry XXH.

KAIOUYOBiI CAOBQ: (YHKLIOHQABHIIA HUPKOBUK PE3EPB; XPOHIYHA XBOPOOQA HUPOK; FOCTDE YPQXKEHHST HUPOK;

rocTpa x80p06a HUPOK; MATOreHe3 XBopo6 HUPOK

V Hedpoorii, 1K y Oynb-sKiii Tary3i KIiHIYHOI MeIu-
LIMHM, OCHOBOIO JiarHOCTUKM Ta JIIKyBaHHSI € HO30JI0Tiu-
HuUil minxin. IcHyloua Kiacudikallis rnepeadadyae po3rnoiia
HO30JI0T'i1 Ha IBi OCHOBHI I'PYIIM, a caMe: ToCTpa Ta XpOHiu-
Ha xBopo6a HupoK (puc. 1). ITo cyri, 11e 1Ba MOXIIUBI TH-
MOBi BapiaHTU PO3BUTKY HePOJIOTIUHOI MaTOIOTii, OCHO-
BHUMM KPUTEPISIMU SIKUX € HASIBHICTb i CTYITiHb a30TeMil
Ta/abo KiIbKIiCTh ceyi 3a BUBHAUEHUI MPOMIiXKOK Yacy.

Binbin petasbHa HO30J0TiYHA XapaKTepUCTUKA HaBe-
meHa B TaOi. 1 (amamrroBaHo 3a A.S. Levey, 2022 [1]).

3BepHITh yBary, 1o BusHaueHHs ' XH y pekomenpmairi-
ax KDIGO-2024 [3] uuryeTtbes 3a N.H. Lameire, A. Levin,
J.A. Kellum et al. [2], a opuriHaibHa TpaKTOBKaA HaBeIeHa
Ha puc. 2.

3 maToMopdhoIOriYHOT TOUKHU 30pY AMHAMiKa IIUX MPO-
1eciB oOyMOBJIeHa NBOMa IIOCIiTOBHUMHU €TalaMu: I10-
LIKO/IKEHHSIM Ait04nX HE(POHIB 3i 3HMXKEHHSIM 1X (PYHKIIIT
Ta 3MEHILIEHHSIM TIEPBUHHOI KiJIbKOCTI (DyHKIIOHYIOUMX
HedpoHiB. [IpnunHO0 3MEHIIIEHHS KiIbKOCTI (PYHKITIOHY-

0unX He(pOHIB € BMUKAHHS MeXaHi3My aBTOPETYJISLIii, a
caMme peaxilii 3MiHu yIsTpadiibTpaTy Ha iCHYIOUMi pyHHY-
1ounii hakTop, 1110, HAaPUKIIa/l, XapaKTepHO 1Sl TOCTPOTO
ypaxkeHHs1 HUpoK. CrioyaTky 1ie IIpUCTOCyBalbHA peaKilis,
sIKa PO3BUBAETHCS MapajleJIbHO TSKKOCTI MOIIKOIXKEHHS
HEe(MPOHIB i1 CYNPOBOIKYEThCS 3MEHIIEHHSIM IBUIKOCTI
KJ1y0OUYKOBOI (pisibTpallii, mi3Hile — 3arubenb HePOHiB.
[IporpecyBaHHSI HUPKOBOTO TpOLIECY MOXE BinOyBa-
THUCH i3 TIEpeBaXKHUM TIOLIKO/IKEHHSIM KiyOouka abo Ka-
HanbpliB. Haragaemo, 1o mpodiabTpoBaHMil OiJIOK i allb-
OyMiHM TIOBHICTIO peabCcopOyIOThCSI B IIPOKCHUMAIBHOMY
KaHaJbli. Lleit mopir peabcopOiiii Mae MaiiKe ABOKpaTHUI
3anac. 3po3yMijio, 110 aJbOyMiH BUSIBIISIETHCS B Cedi Bxke
TOZi, KOJIK IOr0o ABOKPATHUI HAJIUIIIOK AaJli HE MOXKe BXe
peabcopOyBaTuch. TakuM 4YMHOM, HasSBHICTb OYyIb-sKOI
KIiJIbKOCTi aJIbOYMiHY B Cedi BX€ € MaTOJIOTIYHOI0 3MiHOIO,
aJKe He MOXe iCHyBaTU «HMXKHBOTO» HOPMAJIbHOTO PiBHSI
anpOyMmiHy B ceui. CaMe TOMY MPOTHO3 Mepediry XpoHiuHOT
XBOpOOU HUPOK OyIy€eThCS] HA TTOKAa3HUKAX aJIbOYMiHYpil i
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3anpouueHi ctarti /| Guest Arficles

LIBUAKOCTI Ki1yooukoBoi (inbrpanii. KniHinucram gobpe
BiOMO, 1110 piBeHb aIbOYMiHYpii A3 HEMOXIMBO MEIUKa-
MEHTO3HO TTOHU3UTH 10 Al (32 BUHSITKOM HE(POTUUHOTO
CUHAPOMY).

IcHye MOXIMBICTH BUSIBJIGHHSI TaKoi albOyMiHypii/
MPOTEiHYpii, 10 3HAXOAUTHCA 3a MeXamu ii Bepucika-
mii B aHamizax cedi. [Ipy iboMy OPIBHIOETHCS €KCKPEIlis
Oinka 3a 1 XB B yMOBax J0OOBOTO Aiype3y Ta IIpU COJIbOBIi
npoOi i yac BU3HAUYE€HHS (DYHKIIIOHAJILHOTO HUPKOBOTO
pe3epBy (OPHP). BecraHoBiieHO, 1110 i Mig Yyac MpoBeAeHHS
MpoOU Ha MPOTETHYPIIO 3a OAUHULIIO Yacy UM MepepaxyHKy
Ha 1 MJ1 KJIyOOouKoBOi (ijbrpaliii anbO0yMiHypis 3pocTae,
TOOTO CMOCTEPIraeThCs 30LbIIEHHS TUTOMOT TTPOTEIHYPIi,
11€ CBiMYUTH PO TE, 1110 Y YACTUHU TTOIIKOIKEHUX HeDpo-
HiB 3HUXKYETHCS KIyOOuKoBa (hijbTpallisi 3a MeXaHi3MOM
KaHaJIbIIeBO-KJTyOOuKoBOro OanaHcy. Lle mpusBonutb 10
3HIKEHHSI IIPOTEiHYpii, a JaHi PO 3pocTaiouy MPOTeiHy-
piio mpy COJLOBOMY HaBaHTaXK€HHI CBim4YaTh IIPO peajib-
HUI CTYIiHb MTOLIKOMXKEHHS yciX HepoHiB [5].

IHmmit cueHapiit mporpecyBaHHsI XBOPOOU HUPOK — 11e
MOPYIIeHHsT KaHaJIbLEeBUX (DYHKIIii, SIKi BAHUKAIOTh Hali-
YyacTille Ha TJi Ba30KOHCTPUKILl APYroi KaIiJsIpHOi cuc-
TeMu HedpoHa. FHUKEHHSI KPOBOTOKY B 1IbOMY CETMEHTI
BUKJIMKAE ilIEMil0 KaHaJbIIiB, 3MEHILIEHHsI TOCTauyaHHs
eHeprii Ta BTpary GyHKIii KaHanbliB (puc. 3). Sckpasi
KJIiHIYHI MposiBU — 1ie TyOyJiomnarii, iHTepCTUlliabHUI
HedpUT Ta BiKOBa CijJibBTpauaioua HUpKaA. Tak, y jroaeit
MOXMJIOTO BiKy ITOIIKOIKEHHSI HUPKOBOTO eIIiTeNIil0, 0CO-

0GJIMBO MIPOKCUMAIBLHOTO Bilily HepoHa, TPU3BOISTH 10
3HAYHOTO 3HMXKEHHSI peabcopOllil HaTpilo, sTKe HEMOXKJITU -
BO KOMIIEHCYBATH 3a PaXyHOK TUIbKU TyOYJIOTYyOyJISIDHOTO
OajaHCy 3i 30iIbLIeHHSIM peadcopOliii B IMCTAaJIbHUX Ka-
HaJIbLSAX, BHACTIIOK YOTO0 €IMHUM MOXJIMBUM MEXaHi3-
MOM KOMIIEHcallii € 3MEeHIIIeHHsI HUPKOBOTO KPOBOTOKY
Ta MBUAKOCTI KIIYOOUKOBOI (pifbTpallii 10 TaKUX BEJIUYUH
yabTpadineTpaty, siKi 3AaTHI peadcopOyBaTUCh HUPKOBU-
MU KaHaiblsIMU. OTXKe, CroyaTKy 3MEHIIEeHHS IIBUIKO-
cTi KJIyOouKoBOi (hiibTpallii € KOMIIEHCATOPHUM SIBUILIEM
B 1i€i kaTeropil jtonei. Y maTtoreHesi HMX CTaHIB TroJIOB-
HOIO JIAHKOIO € TIOPYIIEHHSI €HEPTO3aJIe’KHOTO MEXaHi3My
TPaHCIIOPTY €JIEKTPOJIiTiB, HacaMIIepe HAaTPilo i, MEHIIIOIO
Mipoito, kamito. [IpoTe 1Leit mpolec He XapaKTepU3yEThCS
MiXKHapOIHMMU HaCTaHOBaMM Ta KJIiHIYHMMU peKOMEHIa-
LiSIMM 32 OKPEeMUMHU MoKa3HuKaMmu. Jluiie B Kiacudikariii
XPOHIYHOI XBOpOOU HUPOK Y AiTell B YKpaiHi BUALISIETHCS
3HVXKEHHSI KOHLEHTpALiitHOI (PYHKIIIT SIK TiepIia MOXKJIv-
Ba CTalis XpOHIYHOTO 3aXBOPIOBAHHST HUPOK, sIKa, 710 peyi,
MOXe MaT! 00OPOTHUIA XapaKTep.

AJle € €IMHUI Mapkep, L0 XapaKTepusye MpOLEecU
MOopyIIeHHST KIy0ouKoBoi (dinbTpallii (repumii i Haticra-
pimriii y ¢inorenesi mpouec (QYHKIIOHYBaHHSI HUPOK) i
MPOKCUMAJIbHOIO 1 JUCTAILHOIO KaHAaJbIIiB — 1€ HATpi-
iypes, aKuii BILIMBAE i Ha BOAOBUIUIbHY (DYHKIIi10 HUPOK.
Bigomo, 1110 icCHye BHYTpilllHbOHE(pPOHHA KOMIIEHCAIlis
32 TUMOM KaHaJbleBO-KaHAJIbLIEBOTO OajlaHCy — IMpH-
THiYeHHsI peabcopOilii B MPOKCUMAaJIbHUX KaHAJIBIISIX

Interventions

« Normal »
Kidney

>

Day 0 Day 7

Potential opportunities
Prevention of AKI re
Prevention of transitio
RAAS inhibitors

. I e et

Time (days)

End stage kidney disease
Chronic dialysis

Death
# | Cardiovascular events

PucyHok 1. [Tatomopgho3 rocTporo ta XpoHi4HOro HUPKOBOIro npouyecy
(nonosigb Stephane Gaudry, ERA Congress, 2023)
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KOMIIEHCYETbCSI 30iIbLICHHSIM TPaHCIOPTY HATpilo B
mucTaabHuX |5, 6]. ITpodinerpoBaHmii HaTpiii, 30KpeMa
HaJTUIIKOBO MPOMIIbTPOBAHUI TIPU TJIOMEPYJIONATIsIX,
aKTUBHO peabcopOyeThesl ABiYi: y TPOKCUMAJIBHUX i IUC-
TaJIbHUX KaHaIblAX. TakKUM YMHOM, HaTpiilype3 cymap-
HO Bimnzepkaitoe (yHKIIOHATbHUI CTaH HUPOK Ta MOTO
MOTEHIIIITHY CITPOMOXKHICTh Y TIOJATBIIIOMY BHUKOHYBATH
TOMeOCTaTUUYHY (PYHKIII0 HUPOK. 3ayBaxKMMO, 110 OCHO-
BHi 3acobu peHonpotekiii, iPAAC ta iH3KTI'2, mogudi-

KYIOTb (DYHKIIiI0 HUDOK HacamIiepen yepe3 HaTpiitypes. |
SIKIIO 1X MPU3HAYEHHS TTPU3BOAMUTD 10 CYTTEBOTO 3HUXKEH -
Hs pIIIK® a6o He ynoBinbHIOE TeMmu 3HIXKeHHs pLITK®
MPOTSATOM MEPIIOTO POKY Tic/s X MPU3HAYEHHS, CEHCY B
TIPOIOBXKEHHI TaKOI Teparlii Ij1s 301IbIIIeHHS JOAiali3HOTO
qyacy BXe HeMae.

Jns kaiHinucTa, SK i a1 KOHKPETHOI JIIOAWHU, IO
3BEepHYJIach 3a KOHCYJIbTalli€l0 He(hposora, KJII0UOBUMU €
3alMTaHHS: sIKa iIMOBIpHICTh/pU3UK MEPEXOAy IMpoLecy Y

Tabnuysa 1. BusHavyeHHs 'YH, FTXH ta XXH

Ho3sonoris r'YH XH XXH BXH
TpvBanictb < 70i6 < 3 micaui > 3 micsui He mae 3Ha4eHHs
3pocTaHHs KpeaTuHiHy
> 26 MKMOJIb/N NPOTAroM AHomanii dpyHkuii Ta/
. . | 48 rogunH, a6o 36inbLUEHHA | aB0 CTPYKTYPU HUPOK pLUK® > 60 mn/xs/
SyMHTKeu'ﬁHaanl >1,5 go 1,9 Big ocTaHHLOro | 3 Hacnigkamu gns ?L%(s;f 60 mn/xe/ 1,73 M2, ane
purep BiZIOMOro 3Ha4eHHs, abo 3[0pOB’a Ta TpMBa- ’ < 90 mn/xe/1,73 m?
KinbkicTb cedi < 0,5 mn/ nicTio < 3 micadi [2]
Kr/rog NpoTarom > 6 roguH
Ta/a6o A6o A6o A6o Ta
HasgHicTb mapkepis HassHicTi mMapkepis
; HUPKOBOIO YPaXeHHs | n- . .
CprKTYpHI YiTKO He BU3HAYEH HUPKOBOTO YpaXeHHs! (HaVvaCTiLWe arb- BigcyTHicTb MapkepiB
KpuTepii (HanyacrTiwe cevoBuit GyMiHypisi 260 pari HUPKOBOIO YPaXXeHHS
CVYHOPOM) y30)

TMpumitkn: 'YH — roctpe ypaxeHHs1 Hupok; F'’XH — roctpa xBopob6a Hupok; XXH — xpoHiyHa xBopob6a HUPOK;
BXH — BigcyTHsa xBopo6a HupokK; pLUIK® — po3paxyHKkoBa LIBUAKICTb K1y604KOBOI hinbTpayii; Y3 — ynbtpa-

3BYKOBE [OCiAXEHHS.

Nephron. 2021:146(3):302305. doi:10.1159/000516647

From: Defining AKD: The Spectrum of AKI, AKD, and CKD

Increase in SCr by

h 1

AKI AKD CKD NKD*
Durati Within 7 days <3 months >3 months
Functional Increase in Scr by >50% AKI, OR GFR <60 ml/min/1.73m? GFR >60 ml/min/1.73m?
Criteria within 7 days, OR GFR<60

mL/min/1.73m?2, OR Decrease

>0.3mg/dL (26.5umol/L) in GFR by >35% times
within 2 days, OR baseline,
Oliguria for >4 hours OR

Increase in SCr by >50% times

Structural Criteria | Not defined

Marker of kidney damage
(albuminuria, hematuria, or
pyuria are most common)

Marker of kidney damage No marker of kidney
(albuminuria is most damage
common)

making.

AKI, acute kidney injury; AKD, acute kidney diseases and disorders; CKD, chronic kidney disease; NKD, no kidney disease. *NKD implies no
functional or structural criteria according to the definitions for AKI, AKD, or CKD. Clinical judgment required for individual patient decision

Date of Download: 5/16/2024

Copyright & 2024 Karger Publishers. All rights resened.
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LK

YparkeHHA

Knybouka

aHani3 3a 3UMHULbKUM

anbbyMmiHypisa, npoTeiHypia

KMC/IOTHO-NTYXKHWUI 6anaHc

Kinbkictb : " ”
g * GYHKLiOHaNbHUIM HUPKOBUM pesepB
bYHKLiOHYOYMX . ;
. ® apTtepla/ibHUN TUCK
HedpoHiB

BUMU:. 30epexeHUM (PYHKIiOHATbHUM
HUPKOBUM pe3epBOM (TOOTO 3a KiIbKICTIO
(GYHKIIIOHYIOUMX He(hPOHiB), MOXKJIUBIC-
TIO €TIOTPOITHOI Tepartii i 3acodamMu peHo-
MPOTEKIIii.

Tepanis XXH, mo cyti, HeHO30JI0Ti4-
Ha, HEpIiIKO HAa3MBAETHCSI PEHOIPOTEK-
miero. Bona Mae Tpu 1oKa30Bi CKIIamOBi:
iPAAC, iH3KTI2 Tta aHTarosict MiHe-
PaJIOKOPTUKOITHUX peLienTopiB (0axkaHO
HECTepOoimHOI CTpyKTypHu). IHII 3acobwu,
1[0 3aCTOCOBYIOTbCS, $K, HaMpUKIAL,
al'TITI4, miorniTa3oH, crap3eHTaH, Jec-
renes3a rojoByacTa Ta iHlli, MaloTh IIEBHY
JTOKa30BY 0a3y 111010 3HMKEHHST aTbOyMi-
Hypii, MpoTe 1Ie He CTald KJIAaCUIHUMU

PucyHok 3. BapiaHTy noLKoAXeHHsI HUPKU Ta iX MapKepu

sHkeHHs plIIK®, y sIKi CTpOKM Ta YU MOXJIUBUIL 000-
POTHUIA IIpollec Ha TJIi Tepallii, i IKoi came Tepartii?

BigmoBini Ha 1i 3amuTaHHS MOXHA HagaTU, 3aCTOCY-
BaBIIM TECT i3 HaBaHTAXKEHHSIM HATPiEM XJIOPUIOM — BHU-
3HaUeHHS (PYHKIIOHAJIIbBHOIO HUPKOBOTrO pe3epBy. s
MPOBENEHHS KJIiHIYHOI AiarHOCTUYHOI MPOOU 3 METOIO BU-
saBieHHs1 PHP pekoMmeHayeTbesl MepopaibHUl MpUioM
0,5% po3unHy HaTpito xJaopuay B 00cs3i 0,5 % Bim macu Tina
[7]. IOBuakicTh K1yOOUKOBOI (hiibTpallii, sika Oyia BU3HA-
YeHa Ipy TaKOMY HaBaHTaXXEeHHi, TOPiBHIOEThCS 3 JAHUMH,
OTPUMaHMMU MiJl Yac BU3HAYEHHs (iabTpalii Mpu CroH-
TaHHOMY JOOOBOMY Hiype3i, a00 3 po3paxyHKOBUMHU JTaHU-
MU 3a KJIipeHCOBOIO (hOPMYJIOI0, IMOKA3HUKHU SIKOI OJIM3bKi
IO TaHUX, OTPMMaHMX IIpY J000BOMY Aiype3i 3a KJIipeHCOM
KpeaTuHy. ¥ IoAaJbIIOMY IIBUAKICTh KIYOOUKOBOI (hiJib-
Tpalii 10 pobu (3a ¢hopmysioro abo 3a J000BUM Jiype3oM)
npuitmaethbest 32 100 % 3 po3paxyHKOM Y BiICOTKax BeJIU-
YyuHU GIBTpALLil Ticasi CoMbOBOro HaBaHTaxeHHs. OTxe,
(YHKIIOHAIbBHUI HUPKOBUI pe3epB BU3HAYAETHCS SIK
PI3HUIIST MiXK MAaKCUMaJIbHOIO Ta 0a3aJIbHOI0 BETUYMHAMU
KJ1y0OUKOBOI (hisbTpallii, BUpaXeHoi y BilCOTKax.

Bcranosneno, mo ®HP HagBHuit, skino dinkrpariis
>10 %, samxenuii — Big 5 1o 10 %, a npu < 5 % BiH BincyT-
Hilt. ¥ 3mopoBux ocio @HP moxe nocsratu 50 % i 6inbLunx
3HaueHb — 10 100 %. Criiike 3HMXEHHST ab0 BiICYTHICTh
®HP cBinunuTh Ipo 3MEHILIEHHS KiJIbKOCTI HEDPOHIB, 1110
NiI0Th, a TAKOX MPO MOXJIMBICTb SIBUILL TirepdiabTpallii B
HuXx. SIKI110 32 HassBHOCTI CEYOBOTO CUHIPOMY Ta 3HUXKCH-
HS KJIy60uKOBOI (ibTpallii mpu nmpoBeaeHHi mpoou HP
BUSIBJISIETHCSI, TO 1I€ CBIMYNTH PO T€, 1110 Y TTOIIKOIKEHUX
HedpOHaX y CTalliOHAPHUX YMOBAX 3MEHIITYETHCST KPOBOTIK
Ta (iabTpalis. Y CBOIO Yepry, 1ie € aJaNTUBHOIO PEaKIli€lo,
CIIPSIMOBAHOIO HA 3MEHILEeHHS (PyHKIIIOHAJTbHOIO HaBaH-
TaXKeHHSI Ha KaHaJIbLEBUM Biaaial HedpoHa, 1110 3arobirae
peHaJIbHUM BTpaTaM €JeKTPOJIiTiB Ta OpraHiYHUX PEYOBUH
MpUY MOIIKOMXKEHHI KaHAJIbIIEBOTO BiAmiy HepoHa. Mo-
nuikartis mpoow i3 3actocyBaHHsaM 0,45% HaTpilo XJTOpH-
NIy HAMU BUKOPUCTOBYETHCSI B HE(PPOJOTIYHUIT TTPAKTULLI Y
HalIii KiHimi [8].

Takum yMHOM, Ha TMOYATKY Teparlii XpOHiYHOI XBOPO-
01 HMPOK Ii TIPOrHO3 OyAe BM3HAYATHUCh TPhOMa CKJIAIO-

3acobaMM PEeHOIIPOTEKIIil. 3acTocyBaH-
HSI PEHOIPOTEKTOPHOI Teparii moka3aHo
MpakKTUYHO BCiM TamieHTaM, a ii e(eKTUBHICTH CIIPUSIE
raJbMyBaHHIO TIporpecyBaHHs XXH.

Jpyra yacTuHa — 1€ €TiOTPOIHi, MaTOTeHETUYHi abo
nporpecMonu@ikyoui 3acodbu, sKi BIUIMBAlOTh Ha Ilepe-
0ir KOHKpPETHOI HO30JI0TiYHOT (hOpMU, HATIPUKIIAA PUTYK-
cuMab Mpu He(POTUYHOMY CUHIPOMi abo aHTaroHiCcTU
BAFF/APRIL nurokiniB npu IgA-Hedponarii.

Pe3toMytoun MOXJIMBOCTI HedpoJjiora B JIiKyBaHHI
OKPEMOT JIIOJIMHU, MU BUIIMMO HACTYITHI KPOKM:

1. Bepudikaiist miarHody (i3 mpoBefeHHsIM Oiorcii
TOMi, KOJM 1Ie TTI0Ka3aHo) i3 BU3HAYCHHSM MOTO TeHETUY-
HOI JeTePMiHOBAHOCTI (IIpU T€HETUYHUX XBOPOOAaX HUPOK
3aCTOCYBaHHS aKTUBHUX METO/IB JIIKyBaHHSI, OKPiM FT€HHOI
Teparlii, HeIoLIbHE i MOXe OyTH HeOe3IeUHM).

2. HocnimkeHHs (DyHKIIOHATbHOTO HUPKOBOI'O PE3epPBY
JUISL OLIIHKU KiJIBKOCTI (DyHKITIOHYIOUMX He(POHIB Ta OLIiH-
Ka TIpoTHO3Yy 3a piBHeM anbOyMiHypii, plIK® Ta iHmmx
napameTpiB, SKIIO BOHU IMiJIal0ThCs OLLHII (HampUKJIal,
KanbKyssitopu gXMD 11 okpeMux HO30JI0TiUHUIX (hopM
Ta CTaHiB), A€ MOXKJIMBICTbL MOHITOpPYBaTH AMHaMiKy XXH.

3. OuiHKa MOXJIMBOCTE eTiOTPOITHOI Tepaltii (7oKa30-
Bi JaHi Ta iCHyI04i HACTAHOBM ) Ta OOIPYHTOBAHE 11 IMpU3HA-
YEHHSI.

4. 3actocyBaHHs peHomnpotekuii (iPAAC, iH3KTI2,
AMKP), pexkMuMHUX 3aXO/IiB Ta €JIEMEHTIB 3eJIeHOI He(po-
JIoTii.

Konduikr inTepeciB. ABTopy 3asBISTIOTH TIPO BiICYT-
HicTb KOHMIIKTY iHTepeciB Ta BiacHOI (iHaHCOBOI 3alli-
KaBJICHOCTI ITPU IiATOTOBIIi TaHOI CTaTTi.
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’Bogomolets National Medical University, Kyiv, Ukraine

What can a tandem of a pathophysiologist and a clinician bring to clinical practice?

Abstract. Kidney diseases, starting from acute kidney injury,
acute kidney disease, or having an uncertain onset, often progress
to chronic kidney disease (CKD). The pathomorphosis of this pro-
gression typically involves predominant damage to the glomerulus,
affecting either the glomerular filter or the tubules, primarily in
the proximal part. International guidelines identify two key indi-
cators for determining the prognosis and progression of CKD: al-
buminuria and glomerular filtration rate. Additional criteria, such
as blood pressure, pathomorphological changes, or multifactorial

calculators, are usually proposed for specific nosological forms.
However, accurately predicting CKD progression remains a chal-
lenging issue. We propose using renal functional reserve to esti-
mate the number of functioning nephrons. Together with blood
pressure, degrees of albuminuria, and glomerular filtration rate,
this approach provides a more accurate assessment of the future
course of CKD.

Keywords: renal functional reserve; chronic kidney disease; acute
kidney injury; acute kidney disease; pathogenesis of kidney diseases
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AeHoBa N A.

HALUIOHAABH YHIBEPCUTET OXOPOHM 3A0POB S YikpQiHu imeHi T.A. LLyrnvka, m. Knis, YkpaiHa

OUiHKQO IHAEKCY Pe3NCTEeHTHOCTI T eKCKpeLii
YPOMOAVYAIHY Y nAui€eHTiB 3 AOAIOAiI3HOIO XXH
3 YPOXYBOHHSAM IHAEKCY KOMOPOGIAHOCTI

Pestome. Meroro poboTr BYAO AOCAIAMTU EKCKPEL YPOMOAYAIHY cedi (WUMOD), peaKkTUBHICT Bere-
TATUBHOI HEPBOBOI CUCTEMIM TA MOPYLLUEHHS] HUPKOBOTO KPOBOOOIrY Y MALIEHTIB 3 AOAIQAIZHOIKO XPOHIHHOKO
XBOPOO6OK HUPOK (XXH), BrAMB QHTUOKCUAQHTHOI Tepariii HQ i NoKasHvKK. Marepiaau Ta meToau. Y AO-
chipkeHHi ROLUNT (UROmodulin UbiquinoNe GlutaThione) B3siav y4acCTs nauieHT 3 XXH 1-5-i ct. (n = 91),
cepeAHIn Bik sikinx ctaHosuB 47,00 + 12,12 poky. 30 (32,97 %) 4oroBiki Ta 61 (67,03 %) >kiHKQ 6yAU PO3MOAINEHI
HQ ABi royriv, siki 6yAn pernpes3eHTATUBHVIMK 3 BIKOBUM TQ FTeHAEPHVIM CKAQAOM: repLua rpyna (n = 46) —
naujieH™ 3 XXH 1-5-i CT., siki MaAm IHAEKC KOMOPBIAHOCTI YapACOHQ < 2, Apyra rpyna (n = 45) — naujeHT 3
XXH 1-5-i cT., siKi MQAM IHAEKC KOMOPBIAHOCTI YapACOHA > 3. MepLua | ApYra roynu AIAMAMCH HQ MIATRYIN A
i B. MMiarpyriv A BKAKOYOAM MQLIEHTIB 3 MOPYLUEHHSIM BErETATMBHOIO CTATYCY, MiArRYrv b — 6€3 NopyLLUEHHS
BererammBHOro crartycy. lepLwa A i Apyra b riarpynv npuiManm myTtarioH no 100 Mr 2 pasum HQ A06Y, Mia 4ac
BXKWBQHHST XKI, MPOTSIroM 3 MicsiLiB, mepLua b i Apyra A riprpynv npuiMasm yoixiHoH rno 100 mr 1 pas Ha A00Y,
i YQC BKMBAHHST XKI, MPOTSIrom 3 MiCsiLiB. P@3yAbTaTH. PE3YABTQTY NAPHOIO -TeCTY MOKQ3AAM, O ICHYE 3HQ-
YHQ BEAVKQ PISHULIST MK MOKA3HUKAMM HQ MOYQATKY i B KiHLi AOCAIAXKEHHST. Pe3yAbTaT KopeAsiii [MipcoHa
MOKQ3QAM, LLO B NePLLUiV rpyni (Miarpyna A) ICHYE 3HQYHMA CEPEAHIV MO3UTUBHIMK 3B 'SI30K MK MTOKQ3HMKAMM
UUMOD i plLIK® (r(21) = 0,418, p = 0,047); y nepLwuivi rpyni (Miarpyna b) iCHye 3HQYHMA BEAVIKK MO3UTUBHIAY
3B’5130K Mi>k mOKQ3HuKamm uUMOD i Hb (r(21) = 0,513, p = 0,012); 3HQYYLLA AY>XKE MAAMK HEFQTUBHK 3B 130K
MiK nokasHukamm uUMOD i CAK (r(21) = 0,441, p = 0,035); y apyrivi rpyni (iarpyna A) iCHyE 3HQUYLLMA AYKe
MQAUU HErQTUBHV 3B 130K MK MOKA3HuKamm uUMOD 1a iHaekcom Kepao (r(20) = 0,427, p = 0,048); y Apyrivi
rpyni (miarpyna b) icHye 3HQYYLLMA AYXKE MAAMM HETQTUBHIMI 3B °SI30K MK MOKA3HMKamm uUMOD ta aHKeToro
tO.M. YepHosa (r(21) = 0,421, p = 0,045). BACHOBKW. AHTUOKCUAQHTHQ TEP Qs IAYTATIOHOM | yBIXIHOHOM CYyT-
TEBO BMNAMBAE HQ MOKQA3HMIKIN OBCTEXXEHHS NaLieHTIB i3 XXH. Bpoaxoyroym 6e3neky i e(peKkTMBHICT QHTUOKCU-
AQHTHOI Tepariii, My MPOMNOHYEMO BKAKOYUT QHTUOKCUAQHTHY TEPQATTIO B MOOTOKOAU AiKYBAHHS MNALIEHTIB i3
XXH. Anst pO3DOBAEHHST CTAHAQRTHOIO MPOTOKOAY PEKOMEHAOBAHO MOAQAbLLI AOCAIAIKEHHS].

KAIO4YOBi CAOBQ: XDOHIYHQ XBOPOOA HMPOK; KOALOPOBA AYNAEKCHO AOMNAEPOrPAMIs,; HAPKOBMK KPOBO-
006ir; yBIXiHOH, IYTQTIOH, YPOMOAYAIH,; BEr€TATUBHWM CTATYC

Bctyn

Ha xponiuny xBopo0Oy Hupok (XXH) crpaxknae Oinbiie
Hixk 800 MiTBIOHIB JIIOEi y CBiTi (IJ100abHa IOLIMPEHICTh
Oinbina 3a 9 %), i mo 2040 poky BoHa MOXKEe CTaTH I1’SITOIO
OCHOBHOIO mpuuyuMHO0 cMepTHOCTi. IlopiuHo Maiixe
5 % cMmeprteil TIOB’s13aHi 3 TIOPYIIEHHSIM (YHKIIii HUPOK.
Ha cphoromgni XXH € rinobajibHUM TSIrapeM i OXOPOHU
310poB’sl, nporpecyBaHHst XXH 1o 5-1 crazii mos’si3aHe i3

CYTTEBUM 30iblIeHHSIM BUTpaT (B 1,3—4,2 pa3a), a BUTpa-
TH Ha OJHOTO MallieHTa Ha pik ctaHOBJATH 20 000—100 000
nonapis CIIA [1, 2].

XXH niarHocTyOTb, SIKIIO PO3PAXYHKOBA IBUIKICTH
Ki1y0oukoBoi ¢inprpanii (pIIIK®) nporsarom 3 micsauis
i Oimbie Hipkya 3a 60 mu/xB/1,73 M? Ta/a60 criBBiIHO-
meHHs anpoymin/kpeatunin (CAK) oinbme 3a 30 mr/r
[2, 5, 10]. Icnye mw’sare cramiii (1—5) XXH, sKi Bu3Ha-
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yaiotb Ha mincrtasi pIIIK®. Ha 1-ii ctazgii XXH ¢dynkuis
HUPOK 30epexkeHa (MiATBepIKeHi J1a00paTOpHO-iHCTPY-
MEHTaJIbHO 3MiHM B HUPKAX), a HA cTajii 5 (TepminajbHa
cTajis XBOpOOM HUPOK) MPHEAHYETHCHA THKKA HUPKOBA
HemocTtatHicTh. Crazgis 3 Bkimovae 3a i 3b, mo Biamosi-
JIA€ «JIeTKO 200 MOMIPHO 3HUIKEHii» i «momMipHOo 200 CHIb-
HO 3HIDKeHii» ¢ynkuii Hupok [1, 3]. Ypomonynin ceui
(uUMOD) € Giomapkepom TyOyJisipHOi Macu Ta (yHKIii
KaHabIiB ((pyHKIiOHAIbHUI TYOY/ISIpHHIA MapKep) y 3a-
rajibHiii momynsimii Ta okpemux rpynax [4, 5] (maba. 1).

XXH, #K npaBujo, MoB’g3aHa 3 TAKMMH CYNYTHIMH
3aXBOPIOBAHHAMH, K ceyokam’sgHa xBopooa (CKX) (3 in-
(hekuiero cedoBMBiAHNX NLIAXIB), IYKPOBHIi AiadeT, apTe-
piajibHa rinepreH3is, rinepypukemisi (mogarpa), a TaKox
i3 cepueBo-CyIMHHNMH 3aXBOpIOBaHHAMH. OCTaHHIM Ya-
COM 3’SIBJISIETBCSA BCE OijIbIe JAaHMX MO0 BAXKIMBOL POJIi
OKCHJAHTHOTO CTpecy, AKY BiH Bilirpa€ B pO3BUTKY, epe-
oiry Ta yckaagnenasx XXH. Komop6inHicTs HeraTusHo
BINMBAE HA CTAH 3/I0POB’Sl MALIEHTIB NUISIXOM i IBUIIEHHS
3aXBOPIOBAHOCTI Ta cMepTHOCTI. Po3ianu cHy Ta BTOMa
TeK NMOraHo BILUIMBAIOTh HA 3arajibHUii CTaH 310pPOB’s, 30-
KpeMa Ha ICUXiyHe 3/0poB’s (BUHMKAIOTb Pi3Hi mcuxivHi
po3Jjaad Ta CUMITOMH). Yce Iie HETaTHBHO BILIMBAE HA
sKicTb xkuTTA (S12K) mamienris 3 XXH [1, 2, 4, 6-38].

MeTor0 podoTH Oys10 mocainuti ekckpeuiro uUMOD,
peaKTHBHICTh BereTaTuBHOI HepBoBoi cucteMu (BHC) Ta
MOPYIIEHHSI HUPKOBOTO KPOBOOOITY y MAIiEHTIB 3 momia-
nizHoio XXH, BIJIMB aHTUOKCUAAHTHOI Teparlii Ha 1Ii T10-
KAa3HUKMU.

MartepiaAn Ta meToamn

Jlo paHOOMi30BaHOTO BIAKPUTOIO IIPOCIIEKTUBHO-
ro B mapajenbHux rpymax i3 muszaiinHom POEM (Patient-
Oriented Evidence that Matters — IoOIIyK pe3yJbTaTiB, SIKi
MaloTh 3HaYeHHs s mauieHTa) gociimkeHHss ROLUNT
(UROmoduLin UbiquinoNe GlutaThione) 6yi0 BkIio4ye-

HO 91 maluieHTa eBpOIEOiAHOI pacH, Tpale31aTHOrO BiKY,
3 XXH 1-5-i cr, siki 3 Micsili oTpuMyBaiu amOyaaTopHe
JIIKyBaHHS aHTUMOKCUJIAHTHUMU TIpernapartaMu (TJyTaTi-
oH, ybixiHoH) B TOB «BETA IIJIFOC», TOB «Hedpo-
JIoriyHa KiriHika mpodecopa Hdmutpa IBanosa» ta KILI
BpoBapcbkoi GararonpodibHOI KIIiHIYHOI JiKapHi, 110 €
KJIiHiuHIMU 0a3amu Kadenpu Hedpodorii Ta H3T Hairio-
HaJbHOTO YHIBePCUTETY OXOPOHM 3I0POB’ST YKpaiHu iMeHi
I1.J1. lymuxka.

KputepisiMmu BKIIOYEHHSI XBOPUX Y JOCIiIKEHHS
ROLUNT 0ynu: HasgBHICTh pe3yJbTaTiB Ja00paTOpHO-iH-
CTPYMEHTAIbHUX 0OCTEXKEHb, BiK Bix 18 mo 64 pokis, 3roma
nalieHTa Ha y4acTb y AOCJIIKEeHHi, 3AaTHICTh JO aaeKBaT-
HOI CITiBIIpali B MpoLieci JOCTiIKEeHHS.

Kpurepisimu BuxmoueHHst 3 pocmimkeHHs: ROLUNT
Oy/Iu: BiIMOBa MAalli€HTa, IICUXiYHi po3Jaau, JIeKOMIICHCa-
1IisT XpOHIYHUX 3aXBOPIOBaHb, TOCTPI HEBINKJIAOHI CTaHU,
TSDKKi 3aXBOPIOBAHHS MIEYiHKM, OHKOJIOTis.

IlepBunHHa KiHueBa Touka: piBHi UUMOD Ha moyaTky
JOCTIKEHH S, uepe3 3 1 6 MiCsLIiB Bifl TOYATKY JOCITiIKEHHSI.

YV npocnimxkenHi ROLUNT B3suim yyacTh mHalli€H-
™ 3 XXH 1-5-i cT. (n = 91), cepeaHiit BiK sIKUX CTaHO-
BuB 47,00 £ 12,12 poky. 30 (32,97 %) 4onosikiB Ta 61
(67,03 %) xinka Oy po3MoiIeHi Ha ABi TpyIH, sIKi OyJu
perpe3eHTaTUBHUMMU 3a BIKOBUM Ta T€HIEPHUM CKJIAJI0M:
nepia rpyma (n = 46) — nauientu 3 XXH 1-5-1 ct., axi
MalM iHmeKc KoMopOimHocTti Yapicona < 2, mpyra rpyma
(n = 45) — manientu 3 XXH 1-5-i cT., gKi Manu iHgekc
koMopb6igHocTi Yapiacona > 3. [lepiia i npyra rpynu giiu-
Juch Ha niarpynu A i b. Ilinrpynu A BKJIOYa/IM MALLiEHTIB
3 TTIOPYLIEHHSIM BEreTaTUBHOTO cTaTycy, miarpynu b — 6e3
MOpYILIEHHSI BereTaTuBHOro crarycy. [lepma A i apyra b
ninrpynu npuitMany riyratiod mo 100 Mr 2 pa3u Ha 100y,
i yac BXUWBaHHS TXi, poTsaroMm 3 MicsuiB, nepiia b i
npyra A niarpynu npuiimManu yoixiHoH mo 100 mr 1 pa3 Ha
o0y, TTi Yac BXKUBAHHS iXi, IIPOTSITOM 3 MICSIIiB.

Ta6nmys 1. MporHo3 XXH 3a KDIGO 2012

MporHo3 XXH Ha nigcTasi kateropin pLUK®
i anb6ymiHypii: KDIGO 2012

KaTteropii nepcucTyro4oi anb6ymiHypii

A1l A2 A3
HopmanbHa : .
a60 He3Ha4HO nﬂ:.%ﬁ:.z::a ninzﬁﬁ% "
nigBuLLIEeHa
< 30 mr/r 30-300 mr/r > 300 mr/r

< 3 Mmr/Mmmonb

3-30 mr/mmonb

> 30 mr/Mmmonb

C1 HopmanbHa a6o Bucoka >90 Hn3bknin puank™ | MomipHUI pusnk | Bucokmin pmamnk

c2 HesHa4HOo 3HVXeHa 60-89 Hu3bkuin puank | MoMipHun pusnk | Bucokunin pnsmk
o~ o

. . . o K€ BUCOKUI
é s |C3a MomipHO 3HMXeHa 45-59 MomipHun pn3mk | Bucokun pmsmnk g‘l}:w'(
a
= . € BUCOKUI Ly>xe BUCOKMIA
T TTEBO 3HMXKEH —44 Bucokuin pusmnk Ayx
Sa C3b CyTTeBo 3 eHa 30 co pu3 PMauK PMaUK
q) ~
5 § [y>xe BUCOKUN [y>xe BUCOKUM [y>xe BUCOKUI
© .
-~ 4 Pi3ko 3HmxeH 15-2
x ¢ 3K03 eHa 5-29 pU3nK pU3unkK pU3nK
. K€ BUCOKMIA >X€ BUCOKMUI XK€ BUCOKNIA
C5 HvpkoBa HeOCTaTHICTb <15 Hy Ry Ay
pU3MK pU3nK pU3nK

lMpumitka: * — 3a BiACYTHOCTI iHLINX MapKepiB NoLKOAXeHHSI HUPOK a6o XXH.
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HiarHo3 XXH BcTaHOBIIOBaJM 3TiZHO 3 PEKOMEH-
nauissmu  HarioHaneHO1 Hedposoriunoi crinku (NKF-
K/DOQI) CIHIA, kputepiiB KDIGO 2012 poky Ta Biaro-
BimHo mo Hakaszy MO3 Ykpainm Ne 593 Bin 02.12.2004 poxy
(31 3MiHamMu, BHECEHMMM 3rifHO 3 HakazoM MO3 Ykpainu
Ne 384 Bin 24.05.2012).

AK ouiHOBaJIM 32 JIOMOMOTOI0  OMUTYBaJbHUKA
Medical Outcomes Study-Short Form-36 (MOS SF-36)
(YKpaiHChKMI TIepeKyiag pOCiiChKOi Bepcii, peKOMeHI0-
BaHMII MixHallioHaJbHUM LIEHTpOM aociimkeHHs: A2K).
MOS SF-36 mae 36 nyHKTIB, sIKi 00’eqHaHi y 8 mkar: ¢i-
3u4yHa akTuBHICTh (physical functioning (PF)), ponb oi-
3UYHMX TMapaMeTpiB B OOMEXEHHI KUTTEMISTBHOCTI (role
physical functioning (RP)), 6inb (bodily pain (BP)), 3aranb-
He 310poB’st (general health (GH)), xutreBa akTUBHICTb
(Vitality (VT)), couianbHa akTuBHicTh (Social functioning
(SF)), ponp emouiit y xutrenisuibHOCTI (role-Emotional
(RE)) Ta ncuxiune 3mopoB’sa (Mental health (MH)) [2].

IManienTu npotsirom 10—15 XBuaIMH oOMpaIy BiAMoBiIi
Ha 3anuTaHHs. 3a KOXHY BiIIIOBiIb HapaxoByBaju Oaju,
SKi CKJIajald Ta MaTeMaTUYHO OOpOOJsLIM 3a 3alporio-
HOBaHMMU (popMysiaMu. YCi MOKA3HUKU LIKAJI MAlOTh 3Ha-
yeHHs Bin 0 mo 100, ne 100 o3Hauyae mMoBHE 310pOB’sl. Yci
LKA 00 €AHYIOThCS Y ABAa CYMOBAHI IMOKa3HUKM: Di3ny-
HUI1 Ta IICUXOJIOTIYHUI KOMITOHeHTH 3m0poB’s1. Ilkamu PF,
RP, BP, GH yTBOpI1010TH (bi3NUHMIT KOMITOHEHT 300POB’S,
a mkanu VI, SE RE, MH — ncuxonoriyanii KOMIIOHEHT
3n0poB’s. Li mokazHukM MatoTh OyTu Oiibire 3a 50 [2].

IIpuxunpHICTh MAILiEHTIB M0 JiKyBaHHS OLIiHIOBAJIMU B
KiHIIi JOCIiMIXKEeHHS 3a JOIOMOTIOI0 ONMUTYBaJibHMKAa Mo-
picki — Ipina (MMAS-8). MMAS-8 — 11e cy0’eKTHBHE
OLIIHIOBaHHS MPUXWIBHOCTI MalliEHTa 0 JIIKyBaHHS 3 00-
YUCJIEHHSM 0aja, SIKUi BilMOBifa€ Ooro MPUXUIBHOCTI 10
JIIKyBaHHSI. 32 KOXXHY HEraTMBHY BillIOBillb, 32 BUHSITKOM
MUTAHHS TIPO MPUKOM YCiX JiKiB 3a BUOpallHiit aeHb (1
0aJ1 3a BIOIIOBIAb «TaK»), HAYUCISIEThCS 1 6an. OcraHHIMK
MYHKT OLIIHIOETHCS 3a S-0anbHOI0 mKajolo Jlaiikepra. [1a-

LiEHTH, SIKi HaOpanu 8 O6ajliB, BBAaXKalOTh, III0 BOHM MalOTh
BUCOKY NPUXUJIBHICTh M0 JiKyBaHHS (IalliEHT MpUiiMae
Oinblire HiX 85 % mpuU3HAYeHMX JIiKiB), 6—7 GaliB — ce-
PENHIO MPUXUIBHICTE (MaLieHT npuitMae 50—84 % mpu-
3HAYEHUX JIIKiB), MEHIIIe HiX 6 0aJliB — 6e3 MPUXUIBHOCTI
(mauieHT mpuitMae MeHIIe HixX 50 % mpu3HaYeHUX JTiKiB)
(maba. 2).

¥ Bcix namienTiB Bu3Haveno ingekc macu tina (IMT)
3a ¢opmynoo Kerae: IMT = maca tina (kr)/3pict (M2),
inmekc komopdigHocti Yapacona (Charlson M.E. et al.,
2012) (maba. 3). Ingekc 3anponoOHOBAHMI IS OLIHKH
Bi/lIaJIEHOTO MPOTrHO3y KoMopoinHux xsopux y 1987 poui
puenuM M.E. Charlson. Innekc oninroe B 6anax (six 0 g0
40) HasiBHi CymyTHi 3aXBOPIOBAHHS, 4 TAKOXK J0AAETbCS
OJMH 0aJ1 HA KOXKHi JeCSITh POKIB XKHUTTS, AKIIO MANIECHT
crapimre 3a 40 pokis (TooTo 50 pokiB — 1 6a1, 60 pokiB —
2 6amum i T.1.). 3a inmekcom YapiacoHa MOKHA BU3HAYNTH
MMOBIPHICTDb JIETAJBHOCTI MAIIEHTIB, SIKA 3a BiACYTHOCTI
KoMopOiaHocTi craHoBuTh 12 %, npn 1—2 6anax — 26 %,
npu 3—4 6anax — 52 %, a npu cymi nonan 5 6aniB — 85 %
[2, 10].

VYcim maiieHTaM OyJi0 MpOBEAeHEe YJIbTPa3ByKOBE Iy-
MJIeKCHE KOJIbOPOBE CKaHYBaHHSI HUPOK (TPUTLIEKCHUI
PEXMM: KOJbOPOBE MYIJIEKCHE AOCTiIKeHHs, B-pexum,
CIEeKTpaJIbHUII aHali3 JOMIUIEPiBCBKOIO 3CYBY YacToT,
KapTyBaHHs1), BuMiptoBaau IR (mpoBoauiau 3a ymoB 3a-
TPUMKU JMXaHHS TAlLliEHTa IiI Jac 3arucy IONIIIepiB-
cbkoi KpuBoi) [12—19]. Yci BennunHuM po3paxoByBaiucs 3a
nornomoroto 3D-crctemMu yiabTpa3ByKOBOTO arapara, aBTo-
MaTU4HO.

VY Bcix mauieHTiB OyJ0 JOOCTIIXEHO BereTaTUBHUIA
craryc. BerertatuBHuii craryc mnauieHtiB i3 XXH Bu-
3HayYaJlid 3a JOMOMOIOI aHKET-OMUTYBAIbHUKIB (TecT
O.M. Beiina, ankera KO.M. YepHoBa) Ta inmekcy Kepmo
((1 = D/P) x 100, ne D — niacroniyHuii apTepiaibHUit
tck (IAT) y minimeTpax prytHoro ctoBna, P — yacrora
CeplEeBUX CKOPOUeHb 3a 1 XB) (maba. 4).

Ta6nuys 2. OnutyBanbHuk MIMAS-8

MutaHHA Tak Hi
Bu 3abyBaeTe iHOAQ NPUIAHATN TabneTkn? 1
2 Yu 6ynu gHi 3a OCTaHHi ABa TWXHIi, KON BU HE MpUAManu nikn? 0 1
Yy NpUNUHANK BN KONW-HEBYAL NpUAMaTK NMiK1n abo 3MeHLLYyBanm ix
3 003y, He nonepeavBLLIM CBOrO fikaps, TOMYy LLO BaM CTaso ripiue nig 0 1
yac ix npunomy?
4 Konu B1 nogopoxyeTte abo BMxoguTe 3 AOMY, Y He 3abyBa€eTe BU iHOAI 0 1
B3ATW 3 COBOI0 NiKN?
5 Yu npunmanu Bu BYopa nikn? 1 0
6 Konu Bu novyBaeTe cebe gobpe, 4n NpUnmUHSETE BM iHOAI NpuriMaTn 0 1
nikn?
7 Bu kKonn-Hebyab 6ynn 3acMy4eHi 4epes cyBope AOTPUMAaHHS NiKyBaH- 0 1
HA?
FIK 4acTo Bam BaXKKO 3ragatu, Lo NOTPIGHO NPUNHATK BCi NMIKN?*
8 Hikonu Marxe Hikonu IHodj YacTto 3aBxan
4 3 2 1 0

Mpumitka: * — ans nyHkTy 8 6an (0—4) HeobxigHo RiNUTU Ha 4 A 064YNCTIeHHS NiBCYMKOBOI OLiHKM [9].
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Tabnnys 3. banbHa ouiHka HasiBHUX CYryTHIX 3aXBOploBaHb

CynyTHi 3axBOproBaHHA* Banun

IHhapKT Miokapga

CepueBa HeoCTaTHICTb

TaxKe ypaxkeHHs nepudpepu-4HuUX cyanH*™*

TpastTopHe nopyLLUeHHA MO3KOBOIo KPOBOTOKY

rOCTpe nopyLleHHA MO3KOBOIo KPOBOTOKY 3 MiHIManbHUMW 3aIULLKOBUMN nposasamMmu

LemeHuin

BpoHrxianbHa actma

XpoHi4Hi HecrieumdiyHi 3axBOPIOBAHHSA NereHb

KonareHosu (xBopo6u Cnosly4HOT TKaHWHN)

BupaskoBa xBopoba LwnyHka Ta/abo ABaHaguaTUnanoi KULLKK

YpaxeHHs nediHky 6e3 nopTarnbHoi rinepTeHsii

Llykposuin fiabeT 6e3 ycKknagHeHb

['ocTpe nopyLueHHs1 MO3KOBOIO KPOBOOGIry 3 reminnerieto abo napanserieto

XXH 3 piBHEM KpeaTtuHiHy noHag 3 Mr %

LlykpoBuin giabeT 3 ypakeHHsIM opraHiB-MilLleHel (peTuHonarTis, HedoponarTis, HerponarTis)

3nosikicHi nyxnnHu 6e3 meTacTasiB

[ocTpuii i XxpoHivHUIM NiMcpo- abo Mienonenkos

Nimcbomm

[MomipHe abo TAXKE ypaxeHHs NeYviHK1 3 NopTasibHOIO rinepTeHsiero

3nosKiCHI MyxnHM 3 MeTacTa3amu

oOlwlwimdmIdIdDIdDIND D[ aaaalalalalala|lala

CvHpgpom HabyToro imyHogediumTy

Tpumitkn: * — gopaeTbcs oanMH 6an Ha KOXHIi [BEeCSiTb POKIB XUTTS, IKWO nayieHT ctaple 3a 40 pokis; ** —
HasiBHIiCTb nepeMiXXHOI KynbraBocTi, aHeBpu3ama aoptu > 6 cM, raHrpeHa [11].

Ta6nuys 4. OnutyBanbHuuk O.M. BeviHa (1998) ans Bu3aHa4yeHHs BeretatuBHoro crarycy [20]

Banun
Ne MuTaHHA -
Tak Hi

Yun BigmivaeTe By cxunbHicTb (Mpy 6yOb-AKOMY XBUIIOBaHHI) JO:

1 a) NOYEePBOHIHHA 06MYYS; 3 0
6) 36nigHEHHS 06NYYA? 3 0
Yu 6yBatoTb y Bac oHiMiHHA a60 noxonogaHHs:

2 a) NanbLiB KUCTEN, cTon; 4 0
6) UinkoMm kucTewn, cton? 4 0
Yn 6yBatoTb y Bac 3miHM Konbopy (36nigHEHHS, MOYEPBOHIHHSA, CUHIOLLHICTb):

3 a) nanbuiB KACTEN, CTOM; 5 0
6) Uinkom kucTen, cton? 5 0
Yu BigmivaeTe Bu nigBuLLeHy NitnmBeicTb? 4 0

5 Yu yacTo 6yBae y Bac BiguyTTs cepuebuTTa, «3aBMUPaHHSA», «3YNMUHKN» cepus? 7 0

6 Yu yacTo 6yBae y Bac BiguyTTsa yTPYOHEHOro AMXaHHSN: BigyyTTa HEXBATKW NOBITPSA, Npu- 7 0
CKOpEHEe ONXaHHsA?

7 Yu xapakTepHo A9 Bac nopyLueHHs PyHKLIi LYHKOBO-KULLKOBOIO TPAKTY, CXUIIbHICTb 6 0
[0 3anopis, MPOHOCIB, 3OYyTTHA XUBOTA, 60N B XXMBOTI?

8 Yn 6yBatoTb y Bac BTpatu cBigomMocTi (pantoBa BTpaTa CBIZOMOCTi Y/ Big4HyTTS, LLIO MOXe- 7 0
Te ii BTpaTnTK)?

9 Yu 6yBae y Bac HanagonofibHWiA ronoBHWIA 6inb? 0

10 | Ym BigmivaeTe Bu 3apas 3HMKEHHS Npaue3faTHOCTI, LUBMAOKY BTOMIIIOBAHICTL? 0

11 | Ym Bigmivaete Bu nopyLueHHs cHy? 0
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Hnst nocaimkenuss BHC BuUKoprcToByBaslv ONUTYBaJIb-
HUK «JloCHTimKeHHs BereTaTuBHOro ToHycy» F0.M. UepHo-
Ba, IKMI MiCTUTB 24 TTyHKTH, 110 BilMOBIiNAlOTh 3a Berera-
TUBHY PEAaKTUBHICTb (maba. 5). TlimpaxyHOK pe3ysbraTiB
HaBe/leHUll y Oajiax, 3a CyMOIO SIKMX BM3Hauajau: CHMIIa-
TUKOTOHIO (TiepeBakaHHs TOoHycy cummatuuHoi BHC),
BaroToHio (mepeBaxkaHHs1 mapacummatnyHoi BHC) a6o

3MilIaHUI TOHYC. SKIIO MepeBaXae CUMIATUYHUI TOHYC,
TO Pi3HULIST CyMU OaJliB CUMIATUYHUX peakiliii i cymu 6a-
JIiB MapacUMMaTUIHUX peakiiiit oyae > 10; axito < 10, To
nepeBaxkae 3mimanuii Tonyc BHC. SIkio nepesaxkae mna-
pacUMNaTUYHUI TOHYC — Pi3HULIS CyMU OaJliB mapacumria-
TUYHUX peaklliii i cyMu OaliB CMMITAaTUIHUX peakliiil Oyme
> 10. fxmo < 10, To mepeBaxae 3mimanuii tonyc BHC [21].

Ta6bnuysi 5. OnUTyBanbHUK AJ151 BU3Ha4YeHHs1 TOHycy BHC 3a F0.M. YepHoBum [21]

Ne | Banu CvmnTommn CumnaTtuyHi peakuii | MapacumnaTu4Hi peakuii
1 1,2 Cnbo30BUAINEHHS HopmanksHe 36inbLueHe
2 1,7 | Cy6’eKTuBHI BiO4YyTTH B KiHLiBKax (B)E:m?:gxnapemesﬁ Tné'?lBiMcﬁg:,apzz?ggf;;;gmcsm
xapy i rinepemii
3 1,8 MoTpeba B npunomi pignHu MipBuLeHa 3HuxeHa
1,8 Cyxictb MigpBuwena HopmanbHa
4 1,8 Cra WwKipn CanbHicTb HopmanbHa MNigBuLLEeHa
3,1 [NoToBuAineHHs S,'\;s:;;leHe' niT MigsuLleHe, NiT pigkun
5 1,9 Anetut MigBuLeHn 3HUXEeHUIM
6 2,0 VYBaXKHIiCTb, 30aTHICTb 30CepeanTmcs 3HMxXeHa HopmaneHa a6o niguiieHa
7 2,3 | BiguyTTs CTMCHEHHS B rpyasx i HecTadi nositps | BigocyTHe XapaktepHe
8 2,5 MNpauespaTHicTb MipBnLeHa 3HmxeHa
9 2,6 | Cepueso-cyguna | CepuecuTtTs XapakrepHe He xapakTtepHe
2,6 |cucrema Hanagu apuTmii He xapakTtepHi XapakTtepHi
10 2,6 CnuHOBUAINEHHS 3MeHLleHe Mocunexe
11 2,6 | Temnepartypa KUcTen pyk XonogHi Tenni
12 27 Con KOE)OT'}(I/IVI, Hec_r|0Ki|7|- FJjM60KV||7|, TpVIBaHI/!VI COH,
HWI, 3i CHOBMAIHHAMM | MiABULLEHA COHNMBICTb
13 2,9 | BiguyTTa 396KOCTI BigcyTHe XapakTtepHe
14 2,9 [MepeHocumicTb Tenna [Norana 3apoBinbHa
15 2,9 | Temnepatypa npu iHeKLiax Bucoka BigHocHO HM13bKa
16 3,0 | 3atpumka pignHM BigcyTHsa CxunbHicTb 40 HabpskiB
17 3,0 | 3anamopoyeHHs He xapakTtepHe YacTto
18 3,1 MepeHocumicTb xonoay 3aoBinbHa [Norana
19 3,1 CeyvoBuMnyckaHHs 36inbLueHe HopmanbHe abo 3MeHLleHe
20 3,1 YacToTa cevoBunyckaHb 3BuyanHa 36inbLueHa
21 32 | 3mina macu Tina S;(x::mcm 0o cxyq g:;(:l;l'lbmcm [0 HabupaHHs
22 3,2 Hynota BigcyTHsa XapaktepHa
3,2 Cnaamu cTpaBoxoay BigcyTHi XapakTtepHi
3,2 LLIBnoke Hacu4eHHs XapakTtepHe He xapaktepHe
3,2 | MoTopuka LwnyH- BinuyTTA nepenosHeHHs XapaktepHe He xapakTtepHe
23 KOBO-KULLIKOBOIO tunyHKa —
3,8 TPaKTy ﬁ:‘lg(;mtgmggmb y KuBO- BigcyTHi XapakTepHi
3,8 XapakTtep BUNOPOXHEHb | ATOHIYHI 3anopu ::r?gg;ang:oilac(i:;mme
24 3,9 | Temneparypa Tina MipBuLena (> 36,6) 3HuxeHa (< 36,6)
84,7 | KinbkicTb 6anis
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O06’eKTUBHA OLIiIHKA BEreTaTMBHOI pEaKTUBHOCTI OyJia
3po0JieHa Ha IMiICTaBi pe3yabTaTiB AOCTIIKEHHS JepMO-
rpadi3my, pTyTHOI TepMoMeTpii, iHaekcy Kepmo.

AT BuMiproBaau Ha Mpasiil pyii, cuasuu abo B ropu-
30HTAJIBHOMY TIOJIOXKEHHI, TCJsT 5 XB y CMOKOI, 3a JIOIOo-
MOTOI0 aBTOMATMYHOTO MOHiTOpa Wi BuMiptoBaHHS AT
(PANACARE, Himewyunmna). AT BumiproBaBcs 3a JOIO-
MOTOI0O MaHXETH BiIIIOBIIHOTO poO3Mipy, 3 iHTepBaJOM
60—90 ¢ Tpu pasu. AprepiajabHa TilepTeH3isi BCTAHOBIIIO-
Bajlacsl Ha IIiACTaBi paHillle AiarHOCTOBAHOI TiMepTeH3il
i/a00 BUSIBJIIEHHS CEPEIHBOIO CUCTOJIYHOTO apTepialbHOTO
tucky (CAT) > 140 ta/a6o cepennboro AT > 90 mwm pT.CT.,
200 Mpu NpUiioMi MalliEHTOM aHTUTINIePTeH3MBHUX JIiKiB.

CrynieHi apTepiajibHOi TinmepTeH3ii (BiAMOBIIHO 10O
MixnapoaHoi acowiauii rineprensii Ta BOO3, 1999):
I cryninb — CAT 140—159 mwm pr.ct., AT 90—99 MM pr.CT.;
IT ctynine — CAT 160—179 mm pt.cT., AT 100—109 MM
pr.ct.; III ctymine — CAT > 180 mMm pr.cT., AT > 110 Mm
PT.CT.

PIOK® y Hopmi 95 £ 20 mia/xB/1,73 M2 y XiHOK Ta
125 mn/xB/1,73 m? y gonogikiB (mo 30 pokis). IllopiyHo
micast 30 pokiB pIIIK® 3Huxyetbcs Ha 1 mia/xB/1,73 m?
(Levey et al., 2011). PIIK® ouiHoBaau 3a JOMIOMOTOIO
(dopMyIM KOHBepTallii piBHS KpeaTuHiHy 11a3mu CriBpo-
oiTHunTBa enigemionorii XXH (Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI)) (maba. 6).

HasiBHicTh aHeMii BU3Havanach 3a Kputepissmu EDTA-
ERA (1999): nnsa XiHOK y npeMeHoray3i Ta MauieHTiB y
npenyo6eprati — Hb < 110 r/1; ayst 90JI0BiKiB Ta XiHOK y
noctmeHonay3i — Hb < 120 r/x.

Metonuka Bu3HaueHHs piBHI uUMOD nHacrymHa.
3pa3ku cedi (cepemHs Imoplist), 3i0paHoi BpaHIli, Bimpa3y
MicjIsg OTpUMaHHS po3noAiIsian B mpodipku (1,5 mi). Yci

3pa3ku cevizoepiranucs nputemmepatypi—20°C.uUMOD
BUMIpIOBAJIM 3a JOTIOMOT'0OI0 KOMEPIIiifHO JTOCTYITHOTO Ha-
6opy m1st imyHodepmeHTHoro aHanizy (ELISA) (OriGene
Technologies GmbH, Iepdopn, Himeuunna). Hanani Bu-
po6HrKOM xapaktepuctuku IDA: Ha3Ba — BUCOKOUYTIN-
Buii ceHnBiu-Habip ELISA mis KinTbKicCHOTO BU3HAYE€HHS
uMOD moguan (Human Uromodulin/umod ELISA Kit);
96 nyHOK, 3i cTpinmamu; yyTauBicts < 10 mr/mir; aianasoH
BusiBiieHHs1 312 nir/mun — 20 000 nr/mi; nipu 4 °C 36epi-
raHHs mpotsarom 6 Micsuis, nmpu —20°C — mpotsrom 12
MmicauiB. PiBerb uUMOD BuMiproBasim 3a JOITOMOTOIO
doTtomeTpa npu goBXuMHI XBWJIi 450 HM i eTaJlOHHI 10-
BxXUHI xBWTi 620 HM. J1oCTiIKEeHHST MPOBOAUIOCH Ha iMy-
HoepmenTHOMY aHauizaTopi RT-6100 (Rayto Life And
Analytical Sciences Co., Ltd., Kuraiicbka Hapomna Pec-
myoutika).

KaniGpoBaHa KpuBa BiANoBiga€ miarma3oHy Ta HOpMaMm
BUPOOHMKA 1IbOTO PEAKTUBY Ta HaBEIEHOMY HUM MPUKJIa-
Iy CTaHAapTHOI KPMBOIi, 1110 BXOAUB A0 peakTuBy: Human
Uromodulin/umod ELISA Kit (EA102492). Ilpuknan
CTaHIAPTHOI KpUBOI dus. Ha puc. 1. 3HayeHHst O.J1. Mmoxe
Oyt BUIIMM ab0 HWXKYMM, HiXK Yy Opukiami. Pesyabrat
€KCIepPUMEHTY € CTATUCTUYHO 3HAUYIIIUM, SIKIIIO HABUILIE
3HaueHHs1 O.D. He meHiue Hix 1,0. Konuenrpauis 0/312/
625/1250/2500/5000/10000/20000 rir/mn — O.D. 0,124/
0,166/0,196/0,291/0,436/0,676/1,158/2,017. Ha mincrasi
LIMX TaHUX MOXHA CTBEPIIKYBaTH, 1110 PEaKTUB pOOOUMii Ta
SIKICTb TOCIIXKEHHST BUCOKA.

JIJ1s1 OLLIHKM pO3MOiay TaHUX BUKOPHUCTOBYBABCS KPU-
tepiit Koamoroposa — CmupHoBsa (tect Jliutidopca). dani
3 HOPMAJIBHUM PO3MOILIOM OyJy HaBeleHi SIK CepeaHE
crangapTHe BigxuiaeHHs1 (M £ SD), 3 HeHOpMaJIbHUM — SIK
MeliaHa Ta iHTepkBapTWwibHUil po3max (Me (IQR)). Bu-

Ta6bnuys 6. PiBusiHHA CKD-EPI, 2009 p. (moaudpikauis sig 2011 p.)

Paca Cratb SCr, mr/100 mn* ®dopmyna
) <0,7 167 x (0,993)8* x Cr/0,7)0-328
XiHo4a .
o >0,7 167 x (0,993)8* x Cr/0,7)"21
TeMHoLLKipi .
) <0,9 164 x (0,993)8* x Cr/0,9)-0412
Yonosiva -
>0,9 164 x (0,993)8k x Cr/0,9)"2!
) <0,7 151 x (0,993)8* x Cr/0,7)0-328
KiHova -
. >0,7 151 x (0,993)8k x Cr/0,7)"21
Asiatn -
) <0,9 149 x (0,993)8* x Cr/0,9)-0412
Yonosiva -
>0,9 149 x (0,993)8* x Cr/0,9)"21
) <0,7 145 x (0,993)8* x Cr/0,7)0-328
XKiHova -
|CnaHoaMepMKaHui > 0,7 145 x (0,993)BIK X Cr/0,7)‘1'2‘
Ta IHAlaHul ) <0,9 143 x (0,993)8* x Cr/0,9)-0412
Yonosiva -
>0,9 143 x (0,993)8* x Cr/0,9)"21
) <0,7 144 x (0,993)8* x Cr/0,7)0-328
KiHova -
o >0,7 144 x (0,993)8k x Cr/0,7)"-21
Bini Ta iHLWi -
) <0,9 141 x (0,993)8* x Cr/0,9)-0412
Yonosiva -
>0,9 141 x (0,993)8* x Cr/0,9)"2!

TMpumitku: SCr — KOHLUeHTpauisi KpeaTuHiHy B cupoBatyi kposi; SCr, mr/100 mn = SCr (Mkmonb/n) x 0,0113 [22].
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KPpUBJIEHI JaHi mepea aHajlizoM Oyiu JiorapupMiuHo Iepe-
TBOpeHi. KaTeropiliHi 1aHi ojaHi y BincoTkax.

Kopensiito TlipcoHa BUKOPHUCTOBYBAIM MJISI OLIIHKK
3B’sI3Ky Ha IoYaTKoBOMY eTarri. JIiHiiiHy perpecito IIpoBo-
JAJIA 13 3aJIeXKHOI0 3MIHHOIO Ta He3aJeXXHUMU 3MiHHUMMU.
Henapuwuii t-kputepiit CTblofieHTa — MPU HOPMaJTbHOMY
PO3IOaii KiIbKicHUX IToKa3HuKiB, U-Kputepiit ManHa —
ViTHI — npu HEHOPMAaJILHOMY PO3IOILTIi ISl Oe3nepepB-
HUX 3MiHHUX JUISI TTOPiBHSIHHS 0a30BUX XapaKTePUCTUK
MiX Ipyramuy IpoTsaroMm mnepiomy mociaimkeHHs. Kopemsi-
LiAHWMI aHai3 i aHaJIi3 MHOXMWHHOI perpecii IpoBOIMIN 3a
koedinienTom Kopensuii [Tipcona (r). P-3Hauenns < 0,05
BBaXKaJIOCs CTATUCTUYHO 3HAUYIIIUM.

MateMaTnaHMIT aHaJIi3 i CTATUCTUYHA 00pOOKa pe3yiib-
TaTiB 3ailicHIOBanuCh 32 nonomoroto Microsoft Excel 2010
Ha [1K.

JocmimkeHHs 0yJI0 CXBaJIeHO KOMICi€I0 3 TMTaHb €TUKK
HanioHnanbsHOro yHiBepcuTeTy OXOPOHM 300POB’S YKpaiHU
imeni I1.JI. Illynuka.

IIpu nposenenHi gocaimkeHHss ROLUNT notpumyBa-
JIUCh TIpaBUJI O€3MeKU Uit 30€peXXeHHS XXUTTS, 310pOB’st
i MpaB Mali€HTIB, MOPAJIbHO-ETUYHUX HOPM Ta KaHOHIB
JIIOICBKOI TiMHOCTI, 3rifHO 3 I[eabCiHChKOW AeKiiapalli-
€0 BcecBiTHROT MennuHOI acoriamii (€TUYHI MPUHLIUIIN
MPOBEIEHHSI HAYKOBUX MEIUYHUX TOCITIIKEHb 32 Yy4acTiO
moauHu (1964—2008 pp.)), OCHOBHUMU IOJOKEHHIMU
KoHBeHILI1 Pamy €Bporm mpo mpaBa monuHU Ta Oiome-
nuiuHy (Bin 04.04.1997 p.), eTMYHUM KOJEKCOM BUEHOTO
Vkpainu (2009 p.) Ta Hakazom MO3 Vkpainu Ne 690 Bin
23.09.2009 p. (3i 3miHamu, BHeceHUMHU 3rigHo 3 Hakazom
MO3 Ykpainu Ne 523 Bin 12.07.2012 p.).

PesyAbTaTH

V crpykrypi XXH mnepeBaxkHa OiiblIiCTh Hayiexala
CKX — 23 ocobu (25,3 %), XxBOpHUX Ha XPOHIYHUI ITie-
JnoHedhpur — 24 ocobu (26,4 %), miabetuuyHa Hedpora-
Tist Oyna y 28 marienTis (30,8 %), 4 XBopi 3 TOJIiKiCTO30M
Hupok (4,4 %), nomarpuyHa Hedponatis — 6 (6,6 %),
XpoHiuHuit rmomepyaoHedput — 1 (1,1 %) Ta 5 xBopux 3
rinepteH3uBHOIO Hedpomarieto (5,4 %). [Tutoma Bara XBo-
puX 3aJiexkHo Bin aiarHo3y XXH HaBenena Ha puc. 2.

CowianbHa XapaKTepuCTUKa TIAIiEHTIB HaBedeHa B
maba. 7. Bik mozaeit OyB ONHOPITHUM, B CEpPEIHbOMY CTa-
HOBUB 46—47 poKiB, XIiHKM TlepeBaXanan B 000X Tpymax.

uUMOD
2,5

1,5 /

//

0 312 625 1250 2500 5000

10000 20000

Tpusanicte XXH y nepimiit rpymi craHoBwia 6,18 & 4,32
(1; 15) poky, y mpyriit rpyni — 5,79 & 3,88 (1; 16) poky, Bi-
porijgHa pi3HMIIS MiX Tpyriamu 3a BikoM i ctartio € (U 44,5,
p = 3,664¢-15).

Jls BCix mamieHTIiB iHmekc KomopbimHocti YapicoHa
craHoBUB Bif 0 no 4. Y KiHUi OOCHiIKeHHsT 2 TMallieHTU
(2,2 %) manu 8 6ainiB 3a mKanow Mopicki — Ipina, 110
03HayaJlo BUCOKY MPUXWIBHICTD A0 Teparlii, i3 cepeaHboI0
MPUXWIbHICTIO (6—7 GaniB) — 14 mauienTis (15,4 %), 6e3
npuxmwibHOCTI (< 6 6aiB) — 75 (82,4 %) (maba. 8).

Bysio olliHEHO HACTymHI MapamMeTpu, OCKiJIbKM BOHU
Oynu peJieBaHTHUMM MapKepaMu TporpecyBaHHs XXH:
plIK®, CAT, JAT, CAK. Takox BHM3Ha4yaBCSI PiBeHb
uUMOD. BugiBieHO CTaTUCTMYHO 3HAYYIly pPi3HULIIO
B ITArpyrax A mepImoi i Apyroi Ipymn Ha IOYaTKy JOCIIi-
JKEHHST 32 TaKUMU nokasHukamu: plIIK® (U = 371,5
[166,7482:339,2518]); Hb (U=391[166,9391 : 339,0609]);
CAT (U = 141 [166,7653 : 339,2347]); B miarpynax b nep-
1101 i Apyroi rpym Ha MOYaTKy MOCIIXKEHHsS 32 TaKUMM
nokasuukamu: JAT (U = 157 [175,8266 : 353,1734]);
CAT (U = 156 [175,3903 353,6097]); pLLIK®
(U = 437 [175,3518 : 353,6482]); uUmod (U = 360
[175,294 353,706]); IRd (U = 168,5 [175,7464
353,2536]); y niarpynax A mepiioi i apyroi rpym y KiHii
MOCTiIKeHHS 3a TakuMu nmokaszHukamu: plLIIK® (U = 352
[166,7738 :339,2262]); Hb (U =343[166,8422:339,1578]);
HOAT (U = 87,5[166,9647 : 339,0353]); y miarpymnax b nep-
IOl i ApYroi Ipyn Yy KiHIi JAOCHIIKEHHS 3a TaKMMM I10-
kasHukamu: pLIK® (U = 443 [175,3656 : 353,6344]);

1,1 % 54 %

6,6 %

4,4 %

30,8 %

0O CKX

B XpoHi4Huin nienoHepput

O fiabetnyHa Hedpponarisi

O MonikicTo3 HMPOK

B lMoparpvyHa Hedpponarisa

[ XpoHiuHuin rnomepynoHedput
{3 TinepTeH3nBHa HedponaTis

PucyHok 1. pagpik ctaHgapTHoi kpusoi uUMOD

PucyHok 2. Po3nogin nayieHTiB 3a giarHo3amm
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uUMOD (U = 380,5[175,3078 : 353,6922]); IRd (U = 153
[176,3178 : 352,6822]). 3a iHIIMMU TOKa3HUKAMU CTATHC-
TUYHO 3HAYYIIOI Pi3HULI HE BUSBJIEHO.

Pesynbrat mapHoOro t-TecTy rokasajiu, 1o iCHye 3Ha-
YHa BeJIMKA PI3HUIIST MiX TMOKa3HWKAMM Ha TOYaTKy i B
KiHIIi JOCIIIKeHHSI, 32 BUHSITKOM: Yy Tiepuiiii rpymi (rmin-
rpyma A): Hb (T = —1,5863 [—2,0739, 2,0739], 95% 1
[—2,4077, 0,3207], p = 0,127); y niepurii rpymi (miarpyna
Bb): Hb (T = —0,382 [—2,0739, 2,0739], 95% A1 [-1,3977,
0,963], p = 0,706); CAK (T = —1,5899 [—2,0739, 2,0739],
95% M1 [—16,7323, 2,2105], p =0,126); CAT (T = —0,5625
[—2,0739, 2,0739], 95% A1 [—2,2414, 1,2849], p = 0.579);
JAT (T = —1,7936 [—2,0739, 2,0739], 95% I1 [—2,3437,
0,1698], p = 0,087); y mpyriii rpyni (miarpyna A): CAK
(T = =2,0147 [-2,0796, 2,0796], 95% Ol [—39,1946,
0,6219], p = 0,057); y mpyriit rpyni (miarpyna b): CAK
(T = —1,3328 [-2,0739, 2,0739], 95% HI [—17,4695,
3,7999], p = 0,196) (maba. 9).

Byro o1iHeHO TMOKa3HUKHU 3a ONMUTYBaJIbHUKaMU Beii-
Ha i YepHoBa Ta inmekc Kepmo. BusBieHo cTaTMCTUUYHO
3Hauylly Pi3HULIIO B MiArpynax A nepuioi i Apyroi rpym Ha
MOYaTKY JOCJIKEHHSI 32 HACTYITHUMU MOKa3HUKaMU: iH-
nexc Kepmo (U = 350 [166,7084 : 339,2916]); y miarpymnax
b nepiioi i apyroi rpyn y KiHILi JOCTiKEHHS 32 HACTYITHU -
MM TToKazHuKaMu: aHketa Yeprona (U = 136,5 [175,3463 :
353,6537]). 3a iHIIMMU MMOKA3HUKAMU CTATUCTUYHO 3HA-
YyII01 pi3HUII HE BUSIBIICHO.

Pesynbratt mapHOTO t-TecTy MOoKa3ajiu, 110 iCHY€E 3Ha-
YHa BeJIMKa Pi3HUIISI MK TOKa3HUKaMM Ha ITOYaTKY i B KiH-
i JOCTiIKeHHsI, 32 BUHSTKOM: Y MepIliii Tpymi (miarpyma
Bb) — nmokasHukiB anketu Yepnosa (T = 1,5071 [—-2,0739,
2,0739], 95% A1 [—0,6083, 3,8431], p = 0,146); ingekcy
Kepmo (T = 0,9392 [—2,0739, 2,0739], 95% Al [—1,1083,
2,9431], p = 0,358) (maoa. 10).

Pesynbratn kopensuii [TipcoHa mokasanu, 1o B nep-
I rpymi (miarpymna A): iCHye 3HaYHWI CepemHiil Io3u-
TUBHMI 3B’130K Mix mnokasHukamu uUMOD i plIIK®
(n21) = 0,418, p = 0,047); 3HaUHMIT OyXe Maluil He-
raTUBHUI 3B’130K MixX nokazHukamu uUMOD i Bikom
(n(21) = 0,438, p = 0,037); y nepuuiii rpymi (migrpyna b):
iCHY€ 3HAUHUWI BEJIUMKUM TMO3UTHUBHUI 3B’SI30K MiX IIO-

kazaukamu uUMOD i Hb (n(21) = 0,513, p=10,012); 3Ha-
YHUI MO3UTUBHUI 3B’SI30K MiX mokazHukamu uUMOD
i MMAS-8 (n(21) = 0,515, p = 0,012); 3Hauymmii myxe
MaJuil HEraTUBHUI 3B’130K MixX mokazHukamu uUMOD
i CAK (n(21) = 0,441, p = 0,035); y apyriit rpymi (mia-
rpyna A): iCHye 3HauyyllMil ayXe MaJluii HeraTUBHUIA
3B’5130K MixX nokasHukamMu uUMOD Ta ingekcom Kepno
(n(20) = 0,427, p = 0,048); y apyriit rpyni (nmiarpyna b):
iCHye 3HAYyImIMii ayKe MAJIMii HETATHMBHHII 3B 30K MiXK
nokazaukaMu uUMOD T1a anmkerorw IO.M. Yepnopa
(r(21) = 0,421, p = 0,045); 3HauHMii 1y>Ke MaJIMii Hera-
THUBHMII 3B’A30K MizK nokasuukamu uUMOD rta inagekcom
Yapiucona (r(21) = 0,481, p = 0,020); 3HauHuMii xyKe Ma-
JIMi HeraTUBHMIA 3B’ 130K MiK mokasHukamMu uUMOD i Bi-
KoM (r(21) = 0,471, p = 0,023) (maba. 11).

Pesynbratu Kopensuii [TipcoHa OCHOBHMX MOKa3HUKIB
repioi rpynu (miarpyna A) y KiHI TOCTiIKEHHS ToKa3a-
JIN, 1110 iCHY€ 3HAYHMI CepeIHiil MO3UTUBHUM 3B’ 130K MixXK
uUMOD i pIllTIK® (#(21) = 0,418, p = 0,047) (puc. 3).

Pesynsratu xopensiii [lipcoHa ocHOBHMX TTOKa3HUKIB
nepiuoi rpynu (marpymna b) y KiHii mocmimkeHHs moKasa-
JIM, 1110 iCHY€ 3HAYHUI BEJIUKUI MO3UTUBHUI 3B’SI30K MixX
HbiuUMOD (#(21) = 0,513, p=0,012) (puc. 4).

Pesynsratu Kopessiii [lipcoHa oCHOBHMX TTOKa3HUKIB
npyroi rpynu (minrpymna A) y KiHIli JOCTiKeHHST TToKas3a-
JIM, 10 iCHY€E He3HAYHWI MaJINil TTO3UTUBHUIA 3B 130K MixX
BikoM Ta uUMOD (#20) = 0,278, p=0,211) (puc. 5).

Pesynbratu kopesnsii [TipcoHa OCHOBHUX MOKa3HUKIB
npyroi rpymu (mmiarpyna b) y KiHIi mociimKeHHs Imokasa-
JIM, 110 iCHy€ He3HAYHUI MaJINii IIO3UTUBHUM 3B 130K MixX
JAT iuUMOD (#(21) = 0,235, p = 0,280) (puc. 6).

V nepuiiii rpymi (miarpyna A) y KiHII JOCTiIXEHHS
HACTYIHI He3aJleXXHi 3MiHHI He € 3Ha4YyIIMMM SIK Mpe-
nuktopu miast uUMOD: IRd, IRs, CAT, AT, Hb, CAK,
BiKk, ankeTu Beitna i YepHoBa, MMAS-8, innexcu Yap-
cona i Kepno. ¥ nepuiit rpyni (miarpyna b) y xinui go-
CJIIIKEHHST HACTYITHI He3aJIeXXHi 3MiHHI HE € 3HaYyIUMU
sk nmpeaukropu aiasg uUMOD: plIIK®, IRs, CAT, AT,
Hb, ankern Beitna i Yepnosa, MMAS-8, innexcu Yap-
coHa i Kepmo. Y nmpyriii rpymi (miarpymna A) y KiHIi g0-
CJIiIXKEHHS HACTYITHI He3aJIeXHi 3MiHHi He € 3HaYyIIUMU

Tabnuys 7. CoyianbHa xapakrtepuctuka nadieHrie 3 XXH 1-5-i ct.

Bik Cratb CimenHun ctaTtyc TpynoBui ctatyc
Xapaktepuctuka . . . € . He
Lo 50 p. | Micna 50 | XiHo4ya | Yonosiya poamHa CamortHiit | Mpatyoe npawyoe
KinbKicTb % 53,85 46,15 67,03 32,97 65,93 34,07 70,33 29,67
naujieHTis n 49 42 61 30 60 31 64 27

Ta6nnys 8. Komop6igHicTb Ta NPUXUIIBHICTL [0 NiKyBaHHA nayieHTie 3 XXH 1-5-i cT. (n = 91)

Moka3Huk Mepwa rpyna (n = 46) Opyra rpyna (n = 45)
IMT 27,3 (21,4, 28,6) 26,7 (22,3, 29,2)
IHoekc YapncoHa 0(0, 1) 3(3,3)
MMAS-8 3,95+ 1,77 4,28 + 1,96

MNMpumitkn: gari HasegeHi sk Me(Q,) (Q,, Q,), ae Me(Q,) — megiaHa, Q, — HUXHIN KBapTU/b, Q, — BEPXHili KBap-
TUNb, 260 sik M = SD, ge M — cepepgHe, a SD — ctaHRapTHe BigXWJIeHHSI.
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Ta6bnuys 10. Pesynbtatn o6ctexeHHs nayieHTie 3 XXH 1-5-i cT. 3a onutyBanbHukamum Ta iHgekcom Kepgo

. AHKeTa AHkeTa
T O.M. BeviHa 0.M. YepHoBa e L
= riArpyna A 45,13+ 8,63 -16,5 (20,9, -11,4) | 21,1 (-23,25, -16,65)
T~ I |Mepwarpyna |(n=23)
% = 46 :
X& |"=199 Miprpyna b 13 (11, 14) 4.5 (-57,2,3) 4,2 (-5,25, 2,45)
™ 5 (n = 23)
S (U 259,5 (0,8916) 303,5 (0,2559) 350 (0,02839)
:‘::} z [Up" 276,5 (0,7978) 253,5 (0,8174) 268,5 (0,9386)
© .
=3 ”'{r%“a A 44,8636 + 8,9400 ~18,49 + 4,76 24,24 + 4,50
g E ,Elpyr:srpyna (n=22)
n= i — |
§ é (=49 (nr:ir%r)la ° 13 (10, 13,5) —2,53 + 3,83 o,oggggz’gg(sagég’gggg&
O [T ()™ 24,8218 (1,398e—17) 3,2051 (0,004083) 3,2429 (0,003734)
C
= [T (o) 25,2201 (9,961e—18) 1,5071 (0,146) 0,9392 (0,3578)
Miprpyna A 38,9565 + 8,43 11,3 (-159,-6,6) | —11,7 (~13,75, -5.5)
- & |Mepwarpyna |(n=23)
% = 46 :
= g (n=46) (rr':Ff A B 8 (5,5, 9) ~0,5348 + 2,3200 _3,8 (5,25, 3,75)
a =
E5 [Te" _14,4039 (2,346e—12) | 4,2614 (0,0003478) | 10,6168 (6,724e—10)
% & [T () ~30,1311 (2,21e-19) | 5,3052 (0,00002524) 3,0451 (0,005939)
=0 .
g Miprpyna A 38,9091 = 9,0300 —14,70 + 6,06 —11,1545 =+ 3,4600
S m |Opyrarpyna |(n=22)
8= |(n=45) Miarpyna 6 1,5(0,3
&7 (n = 23) 9(55.9) 3,0999999999999996) 24 (42,49
Oc [up 257,5 (0,9275) 323,5 (0,1118) 276,5 (0,6015)
U (p)** 241,5 (0,6144) 136,5 (0,005063) 211,5 (0,2486)

Mpumitkn: * — T/U (p) nigrpyn A nepLuoi i Apyroi rpyn Ha noyaTky AocnimkeHHs; ** — T/U (p) nigrpyn b nepLuoi i
Apyroi rpyn Ha no4atky gocnipxeHHs; *** — T/U (p) nigrpynv A nepLuoi rpynu Ha no4artKy i B KiHLi BOCTiAXEHHSI;
**** — T/U (p) nigrpynn b nepLuoi rpynu Ha no4atky i B KiHUi gocnigxeHHs; * — T/U (p) nigrpynu A apyroi rpynu
Ha no4arky i B KiHUi gocnigxeHHs; * — T/U (p) nigrpynv B apyroi rpynu Ha no4atky i B KiHUi BOCNif)KeHHs; ## —
T/U (p) nigrpyn A nepLuoi i apyroi rpyn y KiHyi gocnimpxexHsi; *# — T/U (p) nigrpyn b nepLuoi i apyroi rpyn y KiHui
AocnipxenHs; aaHi HasepeHi sk Me(Q,) (Q,, Q.), Be Me(Q,) — mepgiaHa, Q, — HWXHI KBapTUNb, Q, — BEpPXHIN

KBapTUib, abo ik M = SD, ne M — cepegHe, a SD — ctaHBapTHe BiBXUIIEHHSI.

Ta6nnys 11. OCHOBHI NOKa3HUKN 06CTEXEHHS B KiHUI gocnigxeHHs (n = 91). Kopensuyis lipcoHa

Mepwa rpyna (n = 46) Opyra rpyna (n = 45)
lMoka3Huk MNiprpyna A (n =23) | Nigrpyna b (n =23) | Migrpyna A (n =22) | Migrpyna b (n = 23)
uUMOD uUMOD uUMOD uUMOD
CAT —0,108 (0,624) —0,0039 (0,986) 0,176 (0,433) -0,0724 (0,743)
OAT -0,032 (0,885) -0,15 (0,494) 0,186 (0,408) 0,235 (0,280)
Hb —0,0962 (0,662) 0,513 (0,012) 0,368 (0,092) -0,165 (0,452)
BeliH —-0,0177 (0,936) —0,0885 (0,688) —0,0441 (0,845) —0,0573 (0,795)
YepHoB 0,0484 (0,826) 0,291 (0,178) -0,221 (0,323) —-0,421 (0,045)
IK -0,0357(0,872) 0,22 (0,314) —-0,427 (0,048) -0,051 (0,817)
14 0,328 (0,127) —-0,315 (0,143) 0,127 (0,574) —-0,481 (0,020)
MMAS-8 0,328 (0,127) 0,515 (0,012) -0,13 (0,565) 0,04 (0,856)
Bik -0,438, (0,037) -0,261 (0,229) 0,278 (0,211) -0,471 (0,023)
CAK 0,259 (0,232) —-0,441 (0,035) 0,0321 (0,887) -0,223 (0,307)
UKD 0,418 (0,047) 0,102 (0,643) 0,0598 (0,791) 0,0657 (0,766)
IRd —-0,287 (0,185) 0,377 (0,076) 0,0448 (0,843) —-0,196 (0,369)
IRs 0,0274 (0,901) 0,248 (0,254) 0,286 (0,197) 0,11 (0,617)

Tpumitka: naHi HaBepeHi K r (p).
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gk npenukropu st uUMOD: pIlIIK®, IRd, IRs, CAT,
AT, Hb, CAK, Bik, ankera Beitna, MMAS-8, inmexc
Yapscona. Y apyriii rpyni (miarpyna b) y xiHui pocni-
J>KEHHST HACTYIHI He3aJeXHi 3MiHHI He € 3HaYyIIuMu
gk nipeaukTopu 1t uUMOD: pIIIK®, IRd, IRs, CAT,

AT, Hb, CAK, Bik, ankera Beitna, MMAS-8, iHmexc
Kepno (maoa. 12).

PesyabraTi MHOXWHHOI JIiHiIlHOI perpecii  OCHO-
BHUX TTOKa3HUKIB mepinoi rpynu (miarpyna A) y KiHIi
TMOCTIIKEHHST TTOKa3aiu, 10 iCHYE TOMipHUN CyKyMHUI

Line Fit Plot
45
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S
>
PLUKD
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Line Fit Plot
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Line Fit Plot
40 =
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PucyHok 6
Ta6nunys 12. OcHoBHI npeankTopy B Mogeni. MHOXuHHa niHiviHa perpecis (n = 91)
Mepwa rpyna (n = 46) Opyra rpyna (n = 45)
Niprpyna A (n =23) | Nigrpyna b (n =23) | Migrpyna A (n =22) | Migrpyna b (n = 23)
uUMOD uUMOD uUMOD uUMOD
CAT -0,10786 —0,00390196 0,17605 -0,0723583
OAT —-0,0319788 —-0,150284 0,185741 0,235297
Hb —-0,0962159 0,513359 0,367825 -0,165084
BeitH —-0,0176626 —0,0884611 —0,0441286 —-0,057329
YepHoB 0,0484156 0,290951 -0,220885 —-0,420943
IK —0,0356515 0,219704 —-0,426688 —0,0509594
14 —0,444904 —-0,314893 0,126808 —-0,48093
MMAS-8 0,327801 0,514764 —-0,129699 0,0400145
Bik —-0,437572 —-0,260822 0,277647 —-0,470523
CAK 0,259425 —-0,441151 0,0321165 —-0,222849
KD 0,417977 0,101967 0,0598126 0,0656986
IRd —-0,286691 0,377363 0,0447894 —-0,196323
IRs 0,0274452 0,248161 0,285775 0,11017
TpumiTka: gaHi HaBe[eHi siK E.
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Bik Residuals Plot IHpekc Keppo Line Fit Plot
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3HAuYyIIMi edeKkT MiX MOoKa3HMKaMU: BiK, iHaekc Yapi-
coHa, MMAS-8, tect BeitHa, onutyBaibHUK YepHOBa,
innekc Kepno, IRd, IRs, pIlLIK®, CAK, Hb, CAT, JIAT Ta
uUMOD (F(1,21)=4,45,p=0,047, R*=10,17, R2adj =0,14)
(puc. 7, 8).

Pesynbrati MHOXWHHOI JIiHIHOT perpecii 0OCHOBHUX
MOKa3HUKIB mepinoi rpynu (migrpyna b) y xiHmi moci-
JDKEHHST TIOKa3aJiv, 110 ICHYE CUJIbHWN CYKYIHUWI 3Ha-
gymuid eeKT MiX MoKa3HMKaMM: BiK, iHAeKkc YapicoHa,
MMAS-8, tect BeliHa, onutyBaibHuUK YepHoBa, iHIEeKC
Kepmno, IRd, IRs, pIIIK®, CAK, Hb, CAT, IAT TauUMOD
(F(3,19)=17,08, p=10,002, R?=0,53, Rzadj= 0,45). Innusi-
JyajbHi TipenukTopu: Bik (t = —3,404, p = 0,003), iHgekc
Yapicona (t = 2,32, p = 0,032) i MMAS-8 (t = —2,693,
p=0,014) — Oynu 3Hauymumu B mogeni (puc. 9, 10).

Pesynbratm MHOXWHHOI JIiHIIAHOI perpecii OCHO-
BHUX MMOKA3HUKIB Apyroi rpynu (miarpymna A) y KiHIli 10-
CJII/DKEHHS TIOKa3ajid, 1[0 iCHYE TOMIpHUI CYKYITHUIA
3HAUYIIUN edeKT MiXK MoKasHMKaMH: BiK, iHAeKc Yapi-
cona, MMAS-8, tect BeiihHa, onutyBaibHUK YepHOBa,
innekc Kepno, IRd, IRs, plIIK®, CAK, Hb, CAT, AT Ta
uUMOD (F(2,19)=4,87,p=0,020, R*?=0,34, R2adj= 0,27).
Oxkpewmi npenukTopu: Bik (t = —2,121, p = 0,047) ta iHnexc
Yapiicona (t = —2,886, p = 0,009) — Oyau 3HAYYIIMMU B
moneni (puc. 11, 12).

PesynbraT MHOXWHHOI JIiHIHOI perpecii OCHOBHMX
MOKAa3HMKIB Apyroi rpynu (miarpyna b) y KiHi qocimkeH-
HSI ToKas3aju, 110 iCHYE CUJIbHMI CYKYIHMI 3HA4YyIIWi
edeKT MiX MoKa3HUKaMHu: BiK, iHaekc Yapicona, MMAS-
8, Tect Beitna, omutyBanmpHUK YepHoBa, iHmekc Keprmo,
IRd, IRs, pIIIK®, CAK, Hb, CAT, IAT Ta uUMOD (F(2,
20) = 6,8, p= 0,006, R>= 0,4, R2adj = 0,35). Okpewmi nipen-
HUKTOpU: BiK (t = —2,766, p = 0,012) Ta ingekc Yapico-
Ha (t = —2,415, p = 0,025) — Oynu 3HAYYIIUMU B MOIETi
(puc. 13, 14).

BUCHOBKMU

AHTUOKCHIAHTHA Teparisl MIyTaTioHOM i YOiXiHOHOM
CYTTEBO BIUIMBA€ Ha MOKA3HWKU OOCTEXKEHHS MAalliEHTIB
i3 XXH. BpaxoBytouu 6e3neKky i eheKTUBHICTb aHTHOK-
CUJIAHTHOI Tepartii, MA MPOIOHYEMO BKJIIOYUTH ii B MpO-
TOKOJIM JIiKyBaHHS TaiieHTiB i3 XXH. st po3poGieHHs
CTAHJIAPTHOTO MPOTOKOJIY PEKOMEHIOBAHO MOMAJbIIII J10-
CJTIIXKeHHS.

KonduikT inTepeciB. ABTop 3asiBjisie PO BiACYTHICTb
KOH(IIIKTY iHTepeciB Ta BiaacHOI ()iHaHCOBOI 3alliKaBJie-
HOCTI NP MiArOTOBL TaHOI CTaTTi.

Indopmanis npo dinancyBanng. PoboTy BHKOHaHO
BJIACHUMM KollITOM acmipaHTa. Crarts € (pparMeHTOM Ha-
YKOBO-JIOCJIITHOI po0OOTH acmipaHTa Kadenpu Hedposorii
Ta HUPKOBO-3aMicHOI Teparii HalioHaibHOTO yHiBEpCH-
TeTy oXopoHHU 3m0poB’st Ykpainm imeni I1.JI. Hlyrmmka 3a
Temoio «Exckpeniss uUMOD i itoro kiiHiko-1abopaTopHa
OlLliHKAa, 3HAYEeHHS B paHHIil MiarHOCTHUII, peHOIPOTEKIIil
i ontuMizalii JikyBaHHsI XXH Ha (oHiI MoJeKyJIsIpHOro
cTpecy», y pamkax HJIP kadenpu 3a remamu: «Po3pobieH-
H$I TEXHOJIOTi1 30epexXeHHs (YHKIIii HUPOK Yy TMAIli€EHTIB 3
XXH ra rinepypukemieto» (2021—2022 pp.), Ne nepxkaBHOI

peectpaii 0121U100446, Ta «BuBYeHHS BIUTUBY TilOypH-
KeMiuHoi Teparii y nauieHTiB 3 XXH ta oOrpyHTyBaHHS
ontuManibHOI Teparii» (2019—2023 pp.), Ne 0119U101718.

Cnucok Aiteparypu

1. Rydén A, Nolan S, Maher J, Meyers O, Kiindig A, Bjursell M.
Understanding the patient experience of chronic kidney disease stages
2-3b: a qualitative interview study with Kidney Disease Quality of
Life (KDQOL-36) debrief. BMC Nephrol. 2022 Jun 1;23(1):201.
doi: 10.1186/512882-022-02826-3. PMID: 35641914; PMCID:
PMC9155979.

2. Jlenosa JI.JI., leanoe JI.J1. Sxicme ncumms xéopux 3 dodia-
AI3HO0 XPOHIYHOI X80p000I0 HUPOK, iT 36 130K 3 OKCUOAHMHUM Cmpe-
com i exckpeuieto ypomooyainy. Hupku. 2023. 12(1). doi: https.//doi.
org/10.22141/2307-1257.12.1.2023.389/.

3. llenosa JI. /1. [lpunyunu 6ioemuku 6 Aikyeanni ma peabinimauii
nayieumie 3 XpoHiuHow xeopoboro Hupox. Hupku. 2022. 11(4). doi:
10.22141/2307-1257.11.4.2022.382.

4. Jlenosa JI.JI. 3nauenns npomeomHux 00caiddiceHb HOGIMHIX
Mapkepie ypaceHHs HUPOK Y ceyi 045 ouiHKU nepebiey, npoepecysanHts
i1 yckaaduens y nayienmie i3 XXH. Hupku. 2022. 11(2). doi: https://
doi.org/ 10.22141/2307-1257.11.2.2022.363.

5. llenosa JI.JI. Ypomodynin sik nomenyitinuii Kanouoam-mapkep
npoeHo3yeants nepebicy XpoHiuHoi xeopobu Hupox. Hupxu. 2021.
10(4). doi: 10.22141/2307-1257.10.4.2021.247898.

6. llenosa JI. /1., leanos /1. /1, Anopyneeuu P.P., Kopuc O.M., Kpa-
cwok E.K. Heghponoeiuna donomoea 6 ymosax 6oeHnoo cmany é Ykpa-
ini. Hupxu. 2022. 11(3). doi: 10.22141/2307-1257.11.3.2022.372.

7. Denova L.D., Ivanov D.D. Influence of oxidative, carbo-
nyl, and nitrosative stresses on the course of chronic kidney disease
(analytical review). J. Kidneys. 2022. 11(1). doi: 10.22141/2307-
1257.11.1.2022.360.

8. Lightfoot CJ, Howell M, Smith AC. How to assess quality of life
in persons with chronic kidney disease. Curr Opin Nephrol Hypertens.
2021 Nov 1;30(6):547-554. doi: 10.1097/MN H.0000000000000740.
PMID: 34433189.

9. De Las Cuevas C, Peiiate W. Psychometric properties of the
eight-item Morisky Medication Adherence Scale (MMAS-8) in a
psychiatric outpatient setting. Int J Clin Health Psychol. 2015 May-
Aug;15(2):121-129. doi: 10.1016/].ijchp.2014.11.003. Epub 2014
Dec 25. PMID: 30487829; PMCID: PMC6224788.

10. Hecen A.O., Yepruuwos B.A., Ipynuenxo M. M., lllkano B.JI.,
Yupea O.B., Barenmunosa I.A. Komopbionicms npu XpoHiuHux Hein-
cheKUiliHuX 3aX60PHBAHHAX Y NAUIEHMIE CIAUIOHAPY 3 BUCOKUM Kap-
0i068aCKYASAPHUM PUBUKOM. YKpainceKuil mepaneemuuHuil JHcypHan.
2015. 4. 47-55.

11. Kponauosa O.C., 3emasncoka O.A., lo6posonvcekuil A.b.,
Ilanuenxo O.11. Ilpoenocmuuna 3nauumicme indexcy SAMe-TT2 R2
ma indekcy komopoionocmi Charlson uwjo0o nHedocseHeHHs Uinb08020
Di6HS aHmuKoaz2yAauil ma pusuxKy po3eumKy mpomoomu4Hux nooii y
X8OpUX, AKI OMPUMYIOMb mepaniio eapgapunom (peyavmamu npo-
cnekmueroeo 10-piunoeo cnocmepedicents). Kapdionoeiunuii 8icHux.
2019. 1. doi: 10.17116/Cardiobulletin20191401123.

12. Petrucci I, Clementi A, Sessa C, Torrisi I, Meola M. Ultra-
sound and color Doppler applications in chronic kidney disease. J
Nephrol. 2018 Dec;31(6):863-879. doi: 10.1007/540620-018-0531-
1. Epub 2018 Sep 6. PMID: 30191413.

13. lida N, Seo Y, Sai S, Machino-Ohtsuka T, Yamamoto M,
Ishizu T, Kawakami Y, Aonuma K. Clinical Implications of Intrare-

Tom 13, N2 2, 2024

www.mif-ua.com, http://kidneys.zaslavsky.com.ua 25



OpuwuriHaabHi ctatTi / Original Articles

nal Hemodynamic Evaluation by Doppler Ultrasonography in Heart
Failure. JACC Heart Fail. 2016 Aug;4(8):674-82. doi: 10.1016/j.
Jehf.2016.03.016. Epub 2016 May 11. PMID: 27179835.

14. Viazzi F, Leoncini G, Derchi LE, Pontremoli R. Ultrasound
Doppler renal resistive index: a useful tool for the management of
the hypertensive patient. J Hypertens. 2014 Jan;32(1):149-53. doi:
10.1097/HJH.0b013¢328365b29c. PMID: 24172238; PMCID:
PMC3868026.

15. Lotfinejad M, Rashedi A, Amirkhanlou S. The Survey of Re-
lationship Between Resistance Index of Renal Artery and Albuminuria
in Diabetic Patients Referring to Shahid Sayyad Shirazi Hospital,
2017 to 2018. Iran J Kidney Dis. 2020 Sep, 14(5):358-364. PMID:
32943590.

16. Venables HK, Wiafe YA, Adu-Bredu TK. Value of Doppler
ultrasound in early detection of diabetic kidney disease: A systematic
review and meta-analysis. Ultrasound. 2021 Aug;29(3):141-149. doi:
10.1177/1742271X20977051. Epub 2020 Dec 8. PMID: 34567226,
PMCID: PMC8366222.

17. Delsart P, Vambergue A, Ninni S, Machuron F, Lelievre B,
Ledieu G, et al. Prognostic significance of the renal resistive index in
the primary prevention of type Il diabetes. J Clin Hypertens (Green-

Information about author

wich). 2020 Feb;22(2):223-230. doi: 10.1111/jch.13819. Epub 2020
Jan 31. PMID: 32003935; PMCID: PMC8029971.

18. Jinadu YO, Raji YR, Ajayi SO, Salako BL, Arije A, Kadi-
ri S. Resistivity index in the diagnosis and assessment of loss of renal
function in diabetic nephropathy. Cardiovasc J Afr. 2022 Jan-Feb
23;33(1):26-32. doi: 10.5830/CVIA-2021-032. Epub 2021 Jul 26.
PMID: 34309616; PMCID: PMC9198679.

19. Lin J, Liu G, Lin Y, Wei C, Liu S, Xu Y. Ultrasonography
Combined with Blood Biochemistry on the Early Diagnosis of Dia-
betic Kidney Disease. Dis Markers. 2022 Oct 5;2022:4231535. doi:
10.1155/2022/4231535. PMID: 36246564, PMCID: PMC9556206.

20. bproxanos A.B. Egpexmusnicmo ghesapuny (aysoxcaminy)
8 NIKYBAHHI 6e2emMamueHUX nopyuleHs, KOMOPOIOHUX He8POMUHHUX
cmanie. Midicnapoouuii Heeponoeiunuil wcypuan. 2008. 1(17). 27-31.

21. baycosa O.b., Koasoa T.1., Koasda O.M., Tpau O.0. Pe-
aKmueHicme eecemamueHoi Hepeogoi cucmemu y cmyoenmie XHMY.
Yrpaincokuit acypnan meduvyunu, 6ionoeii ma cnopmy. 2017. 1. 66-69.

Otpumaro/Received 04.04.2024
PeveHsoBaHo/Revised 13.04.2024
lMpwviHsiTo fo ApyKy/Accepted 24.04.2024 W

Lidiia D. Denova, graduate student, Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine; e-mail: marbua18@gmail.com; Ukrainian Association of Nephrologists; ISN International Society

of Nephrology; https://orcid.org/0000-0002-5678-5885

Conflicts of interests. Author 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.

Information about funding. The work was done at the graduate student’s own expense. The article is a fragment of the research work of a graduate student of the Department of Nephrology
and Renal Replacement Therapy of the National Health Care University of Ukraine named after PL. Shupyk on the topic “Excretion of uUMOD and its clinical and laboratory assessment, significance
in early diagnosis, renoprotection and optimization of CKD treatment against the background of molecular stress’, within the framework of the Department’s National Research Council on the topics:
“Development of technology for preserving kidney function in patients with CKD and hyperuricemia” (2021-2022), state registration No. 0121U100446 and “Study of the impact of hypouricemic therapy

in patients with CKD and justification of optimal therapy” (2019-2023), No. 0119U101718.

L.D. Denova
Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Evaluation of the index of resistance and excretion of uromodulin in patients with predialysis CKD,
taking into account the index of comorbidity

Abstract. Background. The purpose of this study was to inves-
tigate urinary uromodulin (uUMOD) excretion, reactivity of the
autonomic nervous system and impaired renal blood circulation in
patients with predialysis chronic kidney disease (CKD), the effect
of antioxidant therapy on these parameters. Materials and me-
thods. Ninety-one patients with CKD stage 1—5 whose average age
was 47.00 £ 12.12 years took part in the ROLUNT (UROmodu-
Lin UbiquinoNe GlutaThione) study. Thirty (32.97 %) men and
61 (67.03 %) women were divided into two groups, which were
representative in terms of age and gender composition: group 1
(n = 46) — patients with CKD stage 1—5 who had a Charlson co-
morbidity index < 2, group 2 (n = 45) — patients with CKD stage
1—5 who had a Charlson comorbidity index > 3. Both groups were
divided into subgroups A and B. Subgroups A included patients with
impaired vegetative status, subgroups B — those without impaired
vegetative status. The first A and second B subgroups took glutathi-
one 100 mg twice a day with food for 3 months, the first B and se-
cond A subgroups took ubiquinone 100 mg once a day with food for
3 months. Results. The results of the paired t-test showed that there
is a significant difference between the indicators at baseline and at

the end of the study. The Pearson correlation results showed that
in the group 1 (subgroup A), there is a significant average positive
relationship between uUMOD and estimated glomerular filtration
rate (r(21) = 0.418, p = 0.047); in the group 1 (subgroup B), there
is a significant large positive relationship between uUMOD and Hb
indicators (r(21) = 0.513, p = 0.012); a significant very small nega-
tive relationship between uUMOD and albumin-creatinine ratio
(r(21) = 0.441, p = 0.035); in the group 2 (subgroup A), there is a
significant very small negative relationship between uUMOD indi-
cators and Kérd6 index (r(20) = 0.427, p = 0.048); in the group 2
(subgroup B), there is a significant very small negative relationship
between the uUMOD indicators and Yu.M. Chernov’s question-
naire (r(21) = 0.421, p = 0.045). Conclusions. Antioxidant therapy
with glutathione and ubiquinone significantly affects the examina-
tion parameters in patients with CKD. Considering the safety and
effectiveness of antioxidant therapy, we suggest including it in the
treatment protocols for patients with CKD. Further research is re-
commended to develop a standard protocol.

Keywords: chronic kidney disease; color duplex dopplerography; re-
nal circulation; ubiquinone; glutathione; uromodulin; vegetative status
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PeTpocnekTuBHe coHorpadiyHe AOCAIAXKEHHS
CTOHY HUPOK: OLIHKO HUPKOBOro o06’emy
N iHAEKCY PEe3UCTEHTHOCTI

Pestome. AKTYQABbHICTb. YALTOQ3BYKOBE AOCAIAKEHHST (Y3A) HUPOK — 3PYYHMEL, 6E3MeYHN | AOCTYITHNMA iH-
CTPYMEHT Bi3yQAI3ALi HUPOK Y MOBCSIKAEHHIM MOAKTULL SIK AIKQPSI-HEDPOAOIQ, TAK | AIKQPIB IHLLMX CrIeLiani3a-
uivt. O6°eM HUPOK, PO3PAXOBAHMY COHOrPAGIYHNM METOAOM, AQE YSIBAEHHS] PO CTAH HUPOK NALIEHTA, QAe
MQVKE HIHOro He roBOpPUTh MPO QYHKLIKO HUPOK. € 6Arato AOCAIAKEHb HUPKOBOIO IHAEKCY Pe3NCTEeHTHOCTI
(IR) sk mapkepa GyHKL HUPOK. SHQYEHHS IR 3ICTABASIAM 3 PIBHSIMV CUPOBATKOBOIrO KPEQTUHIHY [/Q60 ricTo-
AOTIYHUMN AQHUMM. | XOHQ CYrepeYAnBi AQHI AOCAIAKEHE OBMEXXYIOTb BUKOPUCTAHHS IR sik MapKkepa GyHKLIT
HUPOK, MPABUALHQ IHTEppeTauis IR Aornomarae BiAHOBUTU MIOro B CTATYCI KAHAMAQTA — MQpPKepa QyHKUIT
HupoK. Meta: peTpoCneKkTMBHO MPOBECTY QHAAI3 COHOMPADIHHMX MOKA3HMKIB HUPOK MALIEHTIB, SIKI 3BEPHY-
AUCH 10 QMOYAQTOPHY MEAMHHY AOMOMOTY B AiKYBAABHW 3QKACA M. bposapu. Marepiaau ta metoau. [po-
BEAEHO PEeTPOCeKTBHE PAHAOMIBOBAHE KOrOPTHE AOCAIAXKEHHST COHOrpaM 66 aMOYAQTOPHUX MNALIIEHTIB,
SIKi 3BEPTAAMCH 10 AMOYAQTOPHY MEAVNYHY AOMOMOTY B MPPUBATHUN AIKYBAABHUL 3QKAQA M. bposapu 3a rne-
pioa, 3 AloToro 2022 poky rno Aotk 2024 poky. lauieHTiB 6yAO noaineHo Ha 2 rpyrv: 1-wa rpyna (n = 31) —
YOoAOBiKkY, 2-ra rpyna (n = 35) — KiHKY. Pe3yAbTaTU. Pe3yAbTaT MHOXXUHHOI AIHIMHOI perpecii anst 1-i rpyrv
(n = 31) ansg npasoi HupKu ([H) NOKA3QAM, LLIO HE3AAEXKHQ 3MIHHQ B LYt MOAEAI, TOBLUMHA [TH, sk NpeAmnKTop
AN IR [TH € MOAO3HQYYLLIOKO, O HACTYIHI HE3AAEXKHI 3MIHHI HE GYAM 3HAYYLLMMU B LIVt MOAGAI SIK MPEANKTOPM
AN IR TTH: aoBxxmHA TH, wnpuHa MH, 06°em 1H, Bik. Pe3yAbTtaTi MHOXKUHHOI AIHIVIHOT perpecii anst 1-I royriv
(n = 31) Ans1 AiBOT HUPKM (AH) CBIAYQTb, LLIO HE3AAEXKHQ 3MIHHQ B Lkt MOAEAI, LUMPUHA AH, SIK MPeAMKTOP AAST
IR AH € MoMIpHO 3HQYYLLOK, O HACTYIMHI HE3AAEXKHI 3MIHHI HE OYAM 3HQYYLLIMIMU B Lt MOAEAI SIK MPOEANKTOPU
AN IR AH: poBknHQ AH, ToBLumHA AH, 06°eM AH, Bik. PE3yABTATY MHOXXUHHOI AIHIMIHOT perpecii anst 2-i royriv
(n = 35) anst [TH nOKQ3aAUM, 1O HE3AAEXKHI 3MIHHI B LIV MOAEAI, LumpmHA [H i Bik, sik npeankTopu Anst IR [H €
BHQYYLLMMMN, Q HQCTYMHI HE3AAEXKHI 3MIHHI HE OYAM 3HQYYLLMMM B LIV MOAEAI SIK MPeAnKTopM Anst IR MH: A0-
BXuHA [MH, ToLymHa H, 06’em H. Pe3yAbTaTti MHOXXMHHOI AIHIVIHOT perpecii anst 2-i rpyriv (n = 35) anag AH
CBIAYQTb, LLIO HE3AAEXKHA 3MIHHQ B LI MOAEAI, LLUMPUHA AH, SIK MoeAnKTOp AAsT IR AH € MOMIpHO 3HAYyLLOK, O
HQCTYHI HE3AAEXKHI 3MIHHI HE GYAM 3HQYYLLMMU B LIVt MOAEAI SIK PEAMKTOPM ANST IR AH: AOBXKMHA AH, TOBLLN-
Ha AH, o6°’em AH, Bik. BACHOBKMW. Y3/ HUPOK AO3BOASIE MEPEABQYNTI KATErOPIK NALEHTIB, SIKMM MOTRIOHO
B6yAe KOHCYALTALLiSI HePOAOrQ/yPOAOrQ, BUSIBUTU MYV PU3UKY LLLIOAO XPOHIYHOI XBOPOBM HUPOK.

KAIOYOBiI CAOBQ: XPOHIYHA XBOPOOQA HUPOK; YALTOA3BYKOBE AOCAIAXKEHHS HUPOK; IHAEKC PEe3UCTeHTHOCTI
HUPOK,; 06 €M HUPOK, AOBXXHQ HUPOK; TOBLUMHQ HUPOK, LLUMPUHQA HUPOK

BcTyn (YHKIIIOHYBaHHS HUPOK i BUSIBICHHSI HUPKOBOI TTATOJIOTIi
3axBOPIOBAHICTh Ha XpOHiuHY xBopoOy HupokK (XHH), [4]. € nymka, 1110 3MiHM 00’€My HUPOK BUHUKAIOTh Y J10-

rinepToHito i nmykposuii miabet (LIJ1) 2-ro Tumy nocriiiHo  KiiHiuHiiA cTanii XXH i MOXyTh BUKOPUCTOBYBATUCS JUISI

301JIBLIYETHC 1 [IOCIAE Y CBIiTi Meplle Micle cepesl MPUYMH  MTPOTHO3YBAHHS 3aXBOpIOBaHHS [1].

cmepri [1-3]. TMomupenicts XXH 6inbiia cepen naiieH- Takox y JiTepatypi TpamsilOThCsI MOBITOMJIEHHS PO

TiB moxuioro Biky [1, 3]. Po3aMip HUpKY Mae 3HaAUeHHSI UISI  KOPEJISILiifHI 3B’ SI3KM MiX iHIekcoM pe3ucteHTHocTi (IR),

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

[NinakopecnoxpeHuii: leHoalligia JaHunisHa, HauioHanbHuiiyHiBepcutet oxopoHn3aopos’a Ykpainuimeil.Jl. ynuka, yn. oporoxiuubka, 9, M. Kuis, 04112, Ykpaina; e-mail: marbua18@gmail.com;
YKpaiHcbKa acouiauia Hedponoris, MixHapopHe ToBapucTao Hedponorii (ISN)

For correspondence: Lidiia D. Denova, graduate student, Shupyk National Healthcare University of Ukraine, Dorohozhytska st., 9, Kyiv, 04112, Ukraine; e-mail: marbua18@gmail.com; Ukrainian
Association of Nephrologists, International Society of Nephrology (ISN)

Full list of authors information is available at the end of the article.

Tom 13, N2 2, 2024 www.mif-ua.com, http://kidneys.zaslavsky.com.ua 27



OpuwuriHaabHi ctatTi / Original Articles

00’€MOM, JTOBXMHOIO, CTPYKTYPOIO HUPKHU, MEeTabOiYHU -
mu xBopobamu (LI 2-ro Tury, rirnepTeH3is, OXUPiHHS
tomio) [1, 5] i ¢piGpo3om HUPOK [6], AKMit B3araii OYB BH-
3HAHWI HaOUIBII HE3aJIeXKHUM TPUTEPOM PU3UKY IITBU/I-
koro niporpecyBaHHs1 XXH 3 nmoranum nporsosom [7]. To-
JIOBHI IPUYMHU 3HWXKEHHS (DYHKILiT HUPOK — 11e ileMis i
BTpaTa HUPKOBOI ImapeHximu |35, 8.

VnerpasBykoBa miarHoctuka (Y3]l) BUKOPUCTOBYETh-
csl B IpakTulli Jikaps Mmaitke 50 pokiB. Ymepie 3ramy-
€TBCS TIPO 110 TEXHOJIOTiI0 ISl OTPUMAaHHS 300paXkeHb 3
HU3bKOIO PO3AiIbHOIO 3naTHicTIO B 1939 portii [9]. Po3Bu-
ToK Y3Jl 3 BUKOPUCTAHHSIM IT’€30€JeKTPUUYHOTO edeKTy
(1980-Ti pp.) 3MIr yCyHYTH 3aTPUMKY MiX MOSIBOIO 300pa-
JKeHHS i TeHepalieto curaany [10].

Ha nanuit yac Y3/ 1IMpoKo BUKOPUCTOBYEThCS ISl Bi-
3yastizallii OpraHiB YepeBHOI MMOPOKHUHU, 30KpeMa HUPOK,
TpaHcabaoMiHaibHe Y3/l TakoX BMKOPUCTOBYETBHCS TSI
Bigyastizallii HUpKM (3riHO 3 BU3HAYEHHSIM, Oyab-sIKe H0-
CITIKEeHHSI 3 BUKOPUCTAHHSIM YJIBTPAa3BYKOBOTO HM3bKO-
YACTOTHOTO KOHBEKCHOTO NaTUYMKa 3 PO3TAlllyBaHHSIM HaJ
YEPEeBHOIO CTiHKOIO BBaXAa€ThCs TpaHCcaOAOMiHATbLHUM
Y3[1) [9]. dns npoBeaeHHs1 TpaHcadaoMiHaibHOrO Y3JI1
HMPOK abCOIOTHUX MPOTUIOKa3aHb HeMmae [9]. Hupka Mae
CBOIO cOHOTpaiyHy aHATOMIlO Ta MpaBua YIbTPa3ByKOBO-
ro ckaHyBaHHs1. CTBOpeHi crielliaibHi METOJUKHU JIJIs1 HUPKU
1 OCHOBHMX TTATOJIOTii, SIKi MOXHA OLIIHWUTH 3a JOTMOMOTOI0
Y3]1[7,9]. Hanpuknan, koptukaibHa rioia Hupok (KITH)
PO3pPaxXOBYEThCS 3 BUKOpUCTaHHSIM opmymu: KITH (em?) =
=nAB/4-nab/4, ne A — noBXuHa HUPKU (CM), B — 1IKUpU-
Ha HUPKU (CM), @ — JOBXMHA LIEHTPATbHOTO €XOKOMILIEKCY
(cMm), b — mmMpuHa LEHTPATLHOTO exXoKoMIuIeKey (cm) [11];
nudepeHIiaabHa oA MapeHXiMiu HUPKU — 3a (popMy-
noto: naowa [TH/(naowa I[1H + naowa JIH), nudepenuianbHa
JIOBXUHA HUPKU — 3a opMyJioto: dosxcuna IIH/(dosucuna
IIH + dosxcuna JIH), nudepeHuianbHa OinojsipHa TOBLIU-
Ha — 3a ¢opmMmyoto: Ginosspra moswura ITH/(Ginoaspua
moswuna [TH + 6inoaspra moswuna JIH), nogiOHUM YMHOM
BinOyBa€eThCsI po3paxyHOK [yist J1iBoi HupKku (JIH) [12].

BumiptoBaHHs1 IR € 3pydyHMM iHCTpyMEHTOM OUIHKU
HUpKoBoi Tepdysii. PizHi mocmimkeHHs: BuBdanu IR sk
paHHill MapKep ropyiueHHs1 @yHkIii Hupok [13]. BusHa-
yeHHs IR € o6oB’s13koBUM [5, 11, 13—15].

OnHak € meBHI 0OMexXXeHHs om0 BuKopucTaHHs IR.
Hanpuknan, yrciieHHi HUPKOBI i HEHMPKOBI 3MiHHI, Taki
SIK YaCTOTa CepLIeBUX CKOPOUEHb, BA3OKOHCTPUKILiS, MyJIb-
COBHI TUCK, apTePiOCKIepO3, BEHO3HUI 3aCTill, 3aXBOPIO-
BaHHS KJanaHiB (CTEHO3 a0PTH TOILIO), a TAKOX BILJIUB Jli-
KiB 0OMEXYIOTb OT0 MpakKTUYHe BUKOpUCTaHHS [13].

Jns1 moninueHHsT SIKOCTi CUTHaJly HEOOXiJHO yHUKa-
TH TaKMX TOMUJIOK: 1) (pOHOBUIL 11IyM, SIKWIT MpU 3aHa-
TO BUCOKOMY IIOCHJIEHHI TMOMMWJIKOBO CIpUIMAIOTh 3a
CTIpaBXHili MOTiK; 2) MPU HEKOPEKTHOMY (hibTpi — BTpaTa
HU3bKOYACTOTHUX MOIUIEPiBCHKUX CUTHAJIB; 3) IpU He-
aIeKBaTHIil 9acTOTi MOBTOPEHHS IMITYJIbCiB — CTBOPEH-
Hs apTedakTiB HakJIagaHHS abo Majioi (popMM CUTHAIY;
4) mpu 3aHaATO BEIMKOMY O0’€Mi BMOIpKM OTPUMYETHCS
0araTto CUrHaJIiB Bil OJM3bKOPO3TAIlIOBAHUX CyavH [14].

AJle, Ha Xajb, € JesiKi aKToOpH, 110 TOB’sI3aHi 3 ma-
1ieHTOM abo TMapaMeTpaMM, sIKi He MOXHa 3MiHUTH: JIO-

BUIbHICTH Tpu BuMiptoBaHHi IR, cy0’€eKTMBHICTH Tpu
BU3HA4YEHHI MIKOBOI MAKCUMAJILHOI Ta MiHiMaJIbHOI IIBUI-
KOCTe#l, HN3bKY MMOBIpHICTh BUMIipIOBAaHHS Ti€l XX camoil
a. interlobularis renis abo a. arcuata renis ITif 9ac ITIOBTOp-
HUX 00CcTexXeHb. | B3araji, € BITHOCHO MaJio JaHUX 1100
BiITBOPIOBAHOCTI CAMOTr0 BUMipIoBaHHs [14].

IR Takox KOpUCHMI AJIs1 OLLIHKK CTEHO3Y a. renalis mo-
npu fioro HecrieUdivHicTb. [HOAI MpU TPOKCUMATIEHOMY
CTEHO3i 31 3HUXKEHUM KPOBOTOKOM MOXKHA MOMITUTHU XBU-
o Tardus parvus (TOBiJIbHE MiABUIIEHHS i OKPYTJIEHHS
CHUCTOJIIYHOTO TIiKY), 110 € BiIHOCHO creuu@iyHuM s
creHosy a. renalis [13, 15]. 3HauHi po3XOMXKEHHS SIK MiX
Pi3HMMM OOCTITHMKAMM, TaK i B OMHOIO JOCIiTHMKA ITif
yac noBigomMieHHs po IR poOuTs iioro MeHII IpuBadIn-
BUM [JI OLIHKM BiAIOBiAi Ha TepameBTUYHI BTPYyYaHHS
[13]. IIpu oG’eMHOMY TepeBaHTaXXEeHHi (3i 30iIbLIEHUM
OIIOPOM apTepialiIbHOMY 1iaCTOJIiIYHOMY KPOBOTOKY), SIKUIA
CIOCTepiraeTbCs Mpu BeHO3HOMY 3acToi, IR, sk mpasuio,
ninpuieHuit [13]. st minTBepaKeHHsI BEHO3HOTO 3aCTOI0
MOTPiOHO 3pOOUTU BHYTPIIHBOHUPKOBY BEHO3HY JOILIE-
porpadito, sika, Ha BiIMiHy BiI BHYTPIIIHOHNPKOBOI 10-
rieporpadii, € OiTbIT BiATBOPIOBAHUM i BIyYHUM METOJIOM
3aBISIKU BIIICYTHOCTI ITOTPeOM TOYHMX BHUMIpIOBaHb IIpU
aHaJizi ¢opmum xBui [13].

IIpu 3acriifHiii HedponaTii 3a TOMOMOIOK IOILIEPO-
rpadii BHyTpillIHbOHMPKOBUX BEH MOXHA BUSIBUTH PEBEPC
CHUCTOJIIYHOI XBWJIi, MiABUILEHY MyJbcallito. Ajle MOXJIMBA
MOMMJIKOBA iHTepHpeTallisl JOCTiIKeHHSs, HAalIpUKJIa, TO-
JIOBHOI V. renalis 3aMicThb V. interlobularis renis [16].

I B mpakTuii Hedposora coHorpadiuHa Bizyamizarlist
HUPOK € 3pYYHUM JTOTTOMIKHUM i OE3MMeYHUM JAiarHOCTUY-
HUM IHCTpYMEHTOM B audepeHIiallii IIpUIruH TOCTpoi Ta
XPOHIYHOI HUPKOBOI HEAOCTATHOCTI, OCKIJIBKY e METO.,
€ HeiHBa3UBHUM, HEIOPOTUM i e(peKTUBHUM Yy Bi3yasizalii
pi3HUX CTPYKTYp HMpPKOBOI mapeHximu [4, 17]. Hampu-
KJ1aJ, IpY OLiHIIi KOPKOBOTIO 11apy HUPOK: TOHKA, €XOIeH-
Ha Kopa — 11€ He0OOpPOTHE IMOIIKOIKEHHSI, TOMi SIK TOBCTA,
HOpMaJIbHa €XOTe€HHA Kopa CBiTYMTh PO MOXKJIUBICTh Bifl-
HOBJICHHSI ITiCJIsT TTOIIKOMKEHHS [4, 5]. A TaKOX LIei MeTOI,
3aCTOCOBYETHCSI [IJIS1 OLIIHKY Pi3HMX TATOJIOTIYHUX CTaHIB,
TakuXx sK rigpoHedpos [9, 18], remarypist Ta HedpoiTia3
[4, 18], TpoM0OO3 V. renalis [14], cTeHO3 a. renalis abo ap-
TepiaJlbHUI aHacTomMo3 [14], misg MOHITOpUHTY (YHKIIil
TpaHcIUIaHTaTa [ 14].

Merta IOCTiIKEHHS: pETPOCIIEKTUBHO MPOBECTH aHa-
JIi3 coHorpagiyHuX IMOKA3HUKIB HUPOK TAIli€HTIB, SIKi
3BEPHYJINUCH 110 aMOYyJIaTOPHY MEINYHY TOTIOMOTY B JIiKYy-
BaJIbHMI 3aKyian M. bpoBapu.

JIuzaiin aocimkenns. Y nepion 3 mororo 2022 poky
o motuit 2024 pokKy OyJI0 peTPOCTIEKTUBHO PO3IJISTHYTO
COHOrpaMHu HUPOK 648 marieHTiB. PAaHIZOMHUM MeTOIOM
Oyio BimiOpaHo 66 maiieHTiB. PeTpocnekTBHE paHI0-
Mi30BaHe JOCHi/KeHHsI TMpoBeAeHe Ha 0a3i MpUBaTHOTO
JIIKyBaJIbHOTO 3akiamy M. bpoBapu, sike Hagae MeIUYHY
aMOyJIaTOpHY JOIIOMOTY malieHTaM. PaHmomizoBaHO Ipo-
BOJMJIM BiI0ip COHOIpaM Ialli€HTIB, SKi 3BepTaAJUCh MO
aMmOynaTopHy MeauuHy gornomory B TOB «BETA-TTJTHOC»
st Y3/ Hupok. 3a 2 poKu MPpOBEACHHS TOCTIIKEHHST Ha
6a3i TOB «BETA-TIJIFOC» Oyn0o nmpoaHasli3oBaHO COHO-
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rpaMu 66 amOyIaTOpHUX MalieHTiB. TTalieHTiB MmomiieHo
Ha 2 rpynu: 1-ma rpyna (n = 31) — 4ojoBiku, 2-ra rpyna
(n = 35) — XiHKMU.

Martepiaau Ta MeToAmn

Yci naHi gochinkeHHs, siki OyJu OTpUMaHi 3 MEIUYHUX
KapT aMOy/IaTOpHUX Talli€HTIB, Oysin 3Heocob1eHi. [Hdop-
MOBaHY 3rofly Ha y4acTh y IOC/IiXKeHHI B TIALIIEHTIB i/a00 y
IXHiX 3aKOHHHUX IIPEACTaBHUKIB HE OTPUMYBAIM, OCKIIbKI
3a IU3aliHOM JOCiIKEeHHS OyJI0 pPeTPOCHEKTUBHUM. bynu
BimibpaHi BMIAaZKOBMM YMHOM COHOTpaMH 66 TAIli€HTIB.
TMauieHTiB nomisieHo Ha 2 rpynu: 1-ma rpyna (n = 31) —
YOJIOBiKH, 2-Ta rpymna (n = 35) — xiHku. [IpoBeneHo aHai3
coHorpadiuyHUX MOKa3HUKIB HUPOK Y KiHOK i YOJIOBIKiB.

V manieHTiB TOCIIIKYBaIMCh TaKi ITOKA3HUKA: JOBXH-
Ha nipaBoi Hupku (ITH), Tosumna IMTH, mmpuna I[MTH, ToB-
mmHa napenximu [TH, IR a. renalis [1H, 3aranpaunit 06’em
I1H, moBxwuna JIH, ToBmmua JIH, mmpuna JIH, ToBmmHa
napenximu JIH, IR a. renalis JIH, 3araapauii 06’em JIH,
BiK, cTaTh (puc. 1—4).

V3]l HUPOK TPOBOAMIIOCS OIHUM JIiKapeM IJis BCix
Mali€HTIB 3TriIHO 3i cTaHAapTHUM MpoTokojoM. Ha co-

Horpamax (3 MakKCHMaJIbHOIO JOBXWHOIO OCi) BUMiploBa-
JINCSI B TOPU3OHTAJIbBHOMY TIOJIOXKEHHI MallieHTa, Ha CTIMHi,
IIMpYHA, JOBXWHA, TOBIIMHA KOXHOoI HUpKU. IR a. renalis
BU3HAYABCSI B TOPU3OHTAJILHOMY TIOJIOKEHHI TallieHTa, Ha
CIUHI, y MeXaX [IEHTPAJIbHOTO €XOKOMILIEKCY.

O06’eM HHUPOK pPO3paxoByBaBCs 3a (hOPMYJIOIO: 00°e€m
Hupku (cm?) = doeocuna (cm) X wupuna (cm) X mosuura
(cm) X 0,523.

Aprtepianpauii IR po3paxoByBaBcs TakKuM UYMHOM:
IR = (Vmax — Vmin)/Vmid, ne Vmax — cucTojidyHa IIBUI -
KiCThb KPOBOTOKY B a. renalis, Vmin — miactojiyHa 1IBUI-
KiCTh KPOBOTOKY B a. renalis, Vmid — cepenHs IIBUAKICTh
KPOBOTOKY B HUPKOBIii a. renalis; 3HayenHst ~0,6 (0,5—0,7)
BBAXKAETHCSI HOPMAIbHUM (JIJ11 HUPKOBUX aJIOTPaHCIUIaH-
TaTiB BepxHs mexa 0,8—0,9).

KputepisiMmu BKJIIOUEHHSI TALIEHTIB Y JOCHiKEHHS
OyJI1: HasIBHICTh PO3MipiB HOBXWHU, IIUPUHU, TOBIINHA
Hupok Ta IR a. renalis, Bik Bix 18 1o 64 pokis.

Kputepisimu BukiItoueHHS OyJaM BiACYTHICTbh HEOOXim-
HUX COHOrpadiYHUX TOCTiIKeHb, BiK MeHIIIe 3a 18 abo 1mo-
Hal 64 poku, HasSIBHICTb 3JI0SKICHUX MYXJIMH HUPOK, Baau
PO3BUTKY CEUOBMBIIHUX LUISIXiB i/a00 MOJIIKiCTO3 HUPOK.

6C1
diffT5.0

PucyHok 1. BumiproBaHHs1 po3MipiB HUPKN: AOBXUHaA Ta LUMPUHA

Canon  20240321.094727.|D:
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PucyHok 2. BumiproBaHHsi IR a. segmentalis renis
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3a BiKOBOIO CTPYKTYpPOIO MaIliEHTU 000X IPyIl HE MaJIu
CTATUCTUYHO 3HAYYIIUX BiIMiHHOCTEA.

JochimkeHHs MpOBOAWIOCh, Ha CTAIliOHAPHOMY YJIb-
TpasBykoBomy arapati Canon Aplio 300 (SIroHisT) 3 KOHBEK-
cHuM gatuyrkom PVT-375BT 3,5 MIi1 (Toshiba, fAroHist).

Jl1st OLIHKM PO3IOTYy JAaHWX BUKOPUCTOBYBABCSI KpU-
tepiit Komvoroposa — CmipHoBsa (tect Jliutidopca). [ani 3
HOPMAJIbHUM PO3MOIiIOM OyJI HaBEIEHi SIK cepenHe t cTaH-

DistA 5.6mm
Dist B 3.8mm

PucyHok 4. AHriosniinoma HUpPKU B cepeaHi
ir TpeTuHi

DistA 117.6mm
Dist B 50.8mm

PucyHok 5. IHTakTHa HUpKa

napTtHe BinxwieHHs (M = SD), 3 HeHOpMaIbHUM — TIO/IaHi
SIK MeJliaHa (HIKHil KBapTW/Ib, BEPXHii KBapTuib) (Me(Q,)
(Q,; Q,)). Bukpupneni naHi nepes aHanizom Oyiu jorapud-
MiyHO nepeTBopeHi. KareropiitHi naHi mogaHi y BimcoTkax.
Kopensuito IlipcoHa BUKOPUCTOBYBaJIu IJIsl OLIIHKHU
3B’s13Ky. JIiHiliHy perpecito MpOBOIWIIN i3 3aJIEXKHOIO 3MiH-
HOIO i He3aleXHuMu 3MiHHnMU. Kopensamiiinuit aHamis i
aHaJIi3 MHOXWHHOI perpecii mpoBoawim 3a KoedilieHToM

28.2mm
24.8mm

PucyHok 7. [pocTa Kicta HUpKU + Api6He
rinepexoreHHe BKJIIOYEHHS1 napeHxXimm

5.0mm
4.3mm

PucyHok 8. AHrionirioma B HYXXHIV TPeTUHi HUPKU
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kopensuii ITipcona (r). P-3znauennst < 0,05 BBaxayocst
CTaTUCTUYHO 3HAYYIIMM.

MaTemMaTUuHMIT aHali3 i CTaTUCTUYHA 00pOOKa pe3yJib-
TaTiB 3[ilICHIOBaIIMCH 3a noriomoroio Microsoft Excel 2010
Ha I1K, ownmaitH-kanbkynstopiB Statistic Kingdom. [do-
CIIIIKEHHS OyJIO CXBaJICHO JIOKAJIbHOIO KOMICI€I0 3 TTMTaHb
€TUKU.

PesyAbTaTH

HocrmimKkeHo coHorpamMu 66 aMOyIaTOpHUX ITalli€H-
TiB, cepenHili BiK mauieHTiB — 43—44 p., 4oj0BiKiB — 31
(46,97 %), xinok — 35 (53,03 %).

TTpu Y3J1 HUPOK BUSIBJIIEHO, 1110 3HAYHY YaCTKY CTaHO-
BUTh CEYOCONIbOBHUIL aiaTe3 — 39 mauienTis (59,09 %), He-
dpomitiaz — 4 (6,06 %), KicTi HUpOK Oysiu B 13 MmarieHTiB
(19,7 %), inmre — 10 (15,15 %) (puc. 3—8).

Byno ouiHeHo Taki moka3HuKH (Tabd. 1).

Pesynbsrati MHOXMHHOI JIiHilAHOI perpecii mjis 1-1 rpy-
mu (n = 31) nmokasaju ClaOKUil CyKYNMHUN He3HAYHUit
edekr mixk o6’emom ITH, Bikom, ToBmmMHOKO [TH, 1mim-
punoto [TH, nosxunoto ITH ta IR ITH (F(1, 28) = 4,11;
p=20,052; R2=0,13; R2adj =0,1) (Tabm. 2).

Heszanexxna 3miHHa B 1iit mopeni, toBumHa [TH, gk
npenvkTop it IR TTH € manosnauymioto (Y-nepetun (b):
nBocroponHiit; T =8,677339; p-value = 1,99956e-9) (puc. 9).

Taki He3anmexxHi 3MiHHI He OylIM 3HAUYIIMMU B Ll
mogeni sk npenukropu a1 IR ITH: mosxuna ITH, mm-
puna ITH, o6’em ITH, Bik (3araiibHa perpecisi: mpaBooiu-
Ha; F(1, 28) = 4,114415; p-value = 0,0521276; ockinbku
p-3HaveHHs > o (0,05), mu mpuiimaemo H ) (puc. 10).

IepeBipka moxedi (puc. 11):

1) niniliHa perpecist 3aJUIIKOBOi HOPMaJIbHOCTI Tie-
pendayae HOPMAJbHICTh 3aJMIIKOBUX MOMWIOK (p-value
Shapiro-Wilk nopiBHioe 0,4966);

Tabnuys 1. Pe3ynbratu ynbTpa3ByKoOBOro 06CTeXeHHs1 HUPOoK (n = 66)

1-wa rpyna (n = 31) 2-rarpyna (n = 35)
lMoka3Huku
MH JIH MH JIH
[oBXWHa HUPKK, MM 114 (111; 119,5) 116,75 (112; 119) 110,75 (106; 117) 110,5 (107; 116,25)
LLnpuHa HM1pKK, MM 55,75 (55; 59) 57 (55; 59) 55 (53; 57,5) 55 (53; 57,5)
ToBLUMHA HUPKKU, MM 45,5 (43,5; 47,5) 45 (43; 47) 44 (42,5; 45) 45 (43; 46)
, 3 151,37 (140,49; 155,865 (144,89; 140,175 (123,985; 145,55 (131,745;
OG’eM HIpoK, oM 177,38) 168,23) 158,33) 158,045)
IR 0,66 (0,64; 0,67) 0,66 (0,65; 0,67) 0,62 (0,61; 0,64) 0,625 (0,605; 0,64)

Mpumitka: naxi HasegeHi sk Me(Q,) (Q,; Q,), ae Me(Q,) — megiaHa, Q, — HUXHIV KBapTUIb, Q, — BEPXHIVi KBAPTUIb.

Tabnuys 2. Kopensuiina matpuus (IMipcoH)

IR MH Bik JOosxwuHa NMH WupuHa NMH | ToeBwwuHa MNH O6’em NH
0,187307 0,287296 0,304759 0,357935 0,321986
Bik 0,187307 0,0243197
LOosxuHa MNMH 0,287296 0,0243197
LWnpuna MH 0,304759
ToswwmHa MNMH 0,357935
06’em MH 0,321986
ToBwwuHa MH Residuals Plot Toswwuka MMH Line Fit Plot
0.05 0.70 J
& [
Bg LN } :‘ "‘. w
i Lo ) ° 065 ()
g (0 & I X
5] . . =
2 .. ° 0.60
<o
005,44 50 60 95540 50 60
ToswuHa MH Toswuna MH
a) @ Residuals 6) ® RMH Predicted IR MH

PucyHok 9: a) rpacgpik po3noginy 3anuLukis nokasHuka «roswmHa lMH»; 6) ninivinmi rpagik nporHososaHoro IR
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PucyHok 10: a) rpagpik 3anuwwkis QQ; 6) ricrorpama 3anuLukis; B) rpagpik 3asvLLKIB NOPIBHSIHO 3 haKTUHHUMU;
r) rpachik nporHo3oBaHoro IR NopiBHAHO 3 haKTUYHUM

2) TOMOCKEOACTUYHICTh — p-3HAYEHHS TEeCTy YaiiTa
nopisaioe 7,01106e-13 (F = 93,811863) — mucmepcis He
€ OIHOPIAHOIO;

3) MyJABTUKOJiHEapHiCTb He BUHMKAE, OCKiJIbKU BCi
3HadyeHHs1 VIF meni 3a 2,5;

F Distribution = rejecl(a) =——accept m=F

24

P-value’
22

0052

0.8

0.6

04

0.2

0.0

2 4 6
PucyHok 11. F-posanogin

4) npiopHa MOTYXHIiCTh yciel Mozaesi Hu3bKa (0,5409).

Pesyabratu MHOXMHHOI JiHiMiHOI perpecii misa 1-i
rpymu (n = 31) cBigyaTh PO HAasIBHICTh MOMIipHOTO Cy-
KyIHOro 3Hauyuoro egexkry Mixk ob6’emom JIH, BikoM,
toBumHolo JIH, mupunowo JIH, nosxwuHowo JIH Ta IR
JIH (F(1, 28) = 12,26; p = 0,002, R? = 0,3; R2adj =0,28)
(Tabn. 3).

HeszanexxHa 3MiHHA B Wil mMomeni, mmpuHa JIH, gk
npeaukrop st IR JIH € momipHo 3Hauyioro (Y-nepetuH
(b): nBocToponHiit; T = 7,011355; p-value = 1,26258e-7)
(puc. 12).

Taxki He3amexxHi 3MiHHI He Oy/IM 3HAYYIIMMU B Iild MO-
neni gk npeaukropu maa IR JIH: mopxuna JIH, ToBmu-
Ha JIH, o6’em JIH, Bik (3arajgbHa perpecis: ImpaBoOiuHa;
F(1, 28) = 12,257917; p-value = 0,00157184; ockinbku
p-3HavyenHs < o (0,05), mu Binxunsgemo H)) (puc. 13).

IlepeBipka moaeni (puc. 14):

1) niniiiHa perpecist 3aJUIIKOBOI HOPMaJbHOCTI Tie-
pendayae HOPMAaJIbHICTh 3aJIMIIKOBUX MOMMWIOK (p-value
Shapiro-Wilk nopiBHtoe 0,3455);

2) TOMOCKEAACTUYHICTh — p-3HAYEHHs TecTy Yaiita
nopiBHIoE 2,57838e-8 (F = 35,755671) — mucriepcist He €
OIHOPITHOIO;

3) MyJIBTUKOJIHEapHICTh HE BUHUKAE, OCKIIBKU BCi
3HayeHHs VIF menmi 3a 2,5;

4) npiopHa MOTYXHicTh yciel Mozesi Hu3bka (0,5409).

Pesynbratu MHOXMHHOI JIiHIHOT perpecii mist 2-1 rpymnu
(n = 35) nokasanu, 110 iCHye CWJIbHUI KOJEKTUBHUIA 3HA-
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Ta6bnuys 3. Kopensuivina matpuys (TlipcoH)

IR JIH Bik JoexwHa JIH | LupunHa JIH | ToswwmHa JIH O6’em JIH

IR JIH 0,0176281
Bik 0,0176281

OoexwuHa JIH

LWvpuna JIH
ToswmHa JIH
06’em NMH
WupuHa JNH Residuals Plot LupuHa NH Line Fit Plot
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PucyHok 12: a) rpagpik po3noginy 3anviukis nokasHuka «wumpuHa J1H»;
6) niHivinni rpacpik nporHo3oBaHoro IR

Residuals: QQ - Plot Residuals vs Actual
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PucyHok 13: a) rpagpik 3anuwwkis QQ; 6) ricrorpama 3anuLuKis; B) rpaghik 3anvLLKiB MOPIBHAHO 3 haKTUYHUMU;
r) rpaghik nporHo3oBaHoro IR NopiBHAHO 3 (haKTUYHUM
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F Distribution == reject()
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PucyHok 14. F-po3snogin

Yy e(eKT MixK TAKMMU IMOKa3HUKAMM, K BiK, TOBXMHA
ITH, mmpwuna IMTH, ToBiunHa ITH, 06’em ITH ta IR TTH (F(2,
29) =10,63; p<0,001; R?=0,42; R2adj =0,38) (Tabun. 4).

HeszanexHi 3miHHi B 1iit Mmoneni, mumpuna [TH i Bik, sk
npeaukropu misg IR TTH € 3nauymmmu (Y-nepetuH (b):
nBoctopoHHiit; T = 5,88108; p-value = 0,00000220832)
(puc. 15).

HactynHi He3anexHi 3MiHHI He Oy/Iv 3HAYYITUMMU B il
monedi sk npeaukropu 11 IR ITH: nosxuna [TH, ToBmm-
Ha I1H, o6’em ITH (3aranpHa perpecisa: npaBobiuHa; F(2,

29) =10,633; p-value = 0,00034379; oCKibKYU p-3HAYEHHST
< a (0,05), mu Binxunsemo Hy) (puc. 16).

IMepeBipka moneni (puc. 17):

1) niHiiiHa perpecisi 3aJIMILKOBOI HOPMAJIBHOCTI Ie-
pendayae HOPMaJIbHICTh 3aJMIIKOBUX MOMMWIOK (p-value
Shapiro-Wilk nopisHtoe 0,484);

2) TOMOCKENACTUYHICTh — p-3HAYeHHS TECTy Yalita
nopiBHIoE 9,67588e-7 (F = 23,183218) — mucrepcis He €
OIHOPIAHOIO;

3) MyJIBTUKOJIIHEApPHICTh HE BUHMKAE, OCKiIbKM BCi
3HayeHHs VIF Meni 3a 2,5;

4) npiopHa MOTYXHicTh yciel Moaeni Hu3bka (0,4505).

Pesynbratu MHOXMHHOI JIiHifiHOT perpecii ais 2-1 rpy-
nu (n = 35) cBigyaTh NPO HAsIBHICTb MOMiPHOTO CYKYIHO-
ro 3Hauymoro edekrty Mix o6’emom JIH, Bikom, TOBIIN-
Hoto JIH, mmpunoto JIH, nosxunoro JIH ta IR JIH (F(1,
30)=11,85; p=0,002; R2=0,28; R2adj =0,26) (Tabm. 5).

Hesanexxna 3miHHa B 1iil mopmeni, mmpuHa JIH, gk
npenukrop st IR JIH € momipHo 3Hauyioro (Y-nepetuH
(b): nBoctoponHiit; T = 7,530104; p-value = 2,14487¢-8)
(puc. 18).

Taxki He3anexXHi 3MiHHI He Oy/IM 3HAUYIIMMU B Lild MO-
neni gk npeaukropu a1 IR JIH: moxuna JIH, ToBmu-
Ha JIH, 06’em JIH, Bik (3araibHa perpecisi: mpaBoOiuHa;
F(1,30) = 11,849992; p-value = 0,00172025; ocKiabKu
p-sHavenHs < o (0,05), mu Binxunsemo Hy) (puc. 19).

IMepeBipka moxeni (puc. 20):

1) niHiiiHa perpecisi 3aJIMILKOBOI HOPMAJIbHOCTI Ile-
pendayae HOPMaJIbHICTh 3aJMIIKOBUX MOMWIOK (p-value
Shapiro-Wilk nopisHioe 0,6143);

2) TOMOCKeIaCTUUHICTh — p-3HAUYEHHS TECTY YaiiTa 10-
piBaioe 0,0000296055 (F = 15,263713) — aucrepcist He €
OIHOPIAHOIO;

Ta6nuys 4. Kopensiyivina matpuys (TlipcoH)

IR MH Bik

[1R K

0,284688

JAdoexwuHa NH

OoexwuHa NH

lWupuna NMH | TosBwwmHa MNMH O6’em MNMH

| Bik 0,284688 0,211919 0,209251 0,240035

0,213805

OosxuHa JIH

Wunpuna JTH 0,218673
ToBwwmHa JIH 0,229396
O6’em JIH 0,227581

LinpuHa MNH 0,211919
ToBwwmHa NMNH 0,209251
O6’em NH 0,240035
Ta6bnuys 5. Kopensivina matpuys (TlipcoH)
IR JIH Bik JdoexwHa JIH | Lupuna JIH | ToswwmHa JIH O6’em JIH
[1R nH

Bik 0,213805 0,218673 0,229396 0,227581
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3) MYJIBTUKOJIiHEap-
HiCThb HE BUHMKAE, OCKiJb-
Ku Bci 3HaueHHs1 VIF MeH-
1i 3a 2,5;

4) nmnpiopHa TOTYX-
HICTh yci€l Mopen HM3bKa
(0,5696).

O6roBopeHHs
JocaigHuku, €Ki BuU-
BuatoTh IR HuUpKU B mairi-
€HTIB 3 Pi3HUMHU KIIiHiY-
HUMU CLEHapisiMU, 4acTo
posrsaaote IR sk map-
Kep HUPKOBOTO YpakeHHSI
[19]. Enrico Giustiniano
et al. (2022) npoBoawIn
nmociimkeHHs 3B’s3Ky IR 3
C-peakTUBHUM IIPOTEIHOM,
T. Takenaka et al. (2016) —
IR 3 KOIMBaHHSIMM apTepi-
aJlbHOTO TUCKY, M. Boran
et al. (2018) — IR 3 mpo-
TeiHypieto, M. Provenzano
et al. (2020) — IR 3 Hb,
IIBUIKICTIO  KJIYOOYKOBOI
dinprpanii Tomo. A mes-

PucyHok 15: a) rpacpik po3noginy 3anuLuKis;
6) niHivinni rpacpik nporHo3osaHoro IR noka3HukiB «BiK» i «wumpuHa IMH»

Ki HaAyKOBIIi B3araji po3-
magaloth IR gk mapkep
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PucyHok 16: a) rpagpik 3anuwwkis QQ; 6) ricrorpama 3anuLukis; B) rpagpik 3asnLLKIB MNOPIBHSHO 3 haKTUHHUMU;

r) rpaghik nporHo3oBaHoro IR NopiBHAHO 3 haKTUHHUM

Tom 13, N2 2, 2024

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

35



OpuwuriHaabHi ctatTi / Original Articles

= reject(a)

F Distribution =—accept mmmF

PucyHok 17. F-posnogin

MPOTpecyBaHHSI HUPKOBOTO YpaxKeHHs, a pO3Mipu HUPKU
1 €XOreHHICTh MapeHXiMU — SIK MapKepu (YHKIIiT HUPOK
(Francesco Maria Drudi et al., 2019).

Y HamoMy OOCHiIXEeHHI BCTAHOBJIEHI KOpPEJSIiiHI
3B’SI3KM (CTATUCTUYHO 3HAYYIIi) MiX IIMPUHOW HUPKU i
IR. OnHodakTOpHMIT KOpESILiiHUI aHali3 TToKa3aB 110~
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PucyHok 19: a) rpaghik 3anuwwkis QQ; 6) ricrorpama 3anuLukis; B) rpaghik 3anvLLKiB NOPIBHSIHO 3 haKTUYHUMMU;
r) rpaghik nporHo3oBaHoro IR nopiBHAHO 3 haKTUYHUM
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PucyHok 20. F-posnogin

HalbiIbllle MiHiManbHy TeHaeH1io IR 10 mo3uTuBHOI KO-
peJIsilii 3 TaKMM MOKa3HUKOM, SIK INUPUHA HUPKU, 1 JIKIIe
B OIHOMY BUIIaJKy — TOBILUMHA HUPKHU, i pe3ybrar OyB
CTaTUCTUYHO 3HAYylIMM. B omHOMY BUITIagKy crioctepi-
raBcsl 1BO(aKTOPHUIA 3B’SI30K, OKPiM IIIMPUHU HUPKU Ha
pe3yJIbTaTUBHY O3HAKY BILJIMBAB 111€ 1 BiK.

Y upboMy JOCHiIKEHHI MU HE CTaBUJIM cOOi 3a MeTy
MEePEeBipKy KOPEIALil 3 TecTaMy (byHKIIil HUPOK, y TIEPIILy
Yyepry Hallli 3yCWUISI Oy CIIPSIMOBaHI Ha OLIIHKY BiITBO-
proBaHOCTI BuMipioBaHb IR sk Takoro, 1mo6 moxHa 0yJo
CTBOPUTHU 3pYUHY MOJEJb JUJISI MPAKTUKYIOUUX JIiKapiB JIst
GibII01 iHPOPMATUBHOCTI i1 06’€KTUBHOCTI B OLIiHIII CTa-
HY HUPOK MAalli€HTIB.

[ono nochimkeHHsT € nesiki oOMexeHHs:: 1) mocii-
JIKEHHST TIPOBEJIEHO Ha OIHOMY YJIBTPa3ByKOBOMY artaparti
JliKapeM-eKCTIepTOM, a OTXKe, pe3yJbTaTh MOXYTb BiIpi3-
HSITUCS Bill JOCII/KEeHb, SIKi MPOBEECHI Ha iHIIUX yJIbTpa-
3BYKOBHX aIlaparax, i TOUHiCTh BUMIpiB Oyze 3ajieskaTu Bif
KOMIIETeHIIii Jlikaps; 2) BUOipKa Mali€HTIB y JOCTiIKeHHI
HEIOCTaTHBO BeMKa; 3) He iCHye €TaJOHHOIO CTaHAapTy
17151 BUuMiproBaHHs 1R.

BuUCHOBKM

3a pe3ynbraTaMyu MHOXWHHOI JIiHIMHOI perpecii MoxHa
3p0OUTU BHMCHOBOK, 1[0 IIMPUHA HUPKU Ma€ KOpEJsIiii-
Huii 3B’130K 3 IR, mpuyomy B >XiHOK BiH BUpaXKeHUI CUITb-
Hillle, HiX Y 40JI0BikiB. Mu mpumnyckaemo, 110 Y31 Hupok
MOXe OyTH BUKOPUCTaHE [IJIs1 MPOTHO3YBaHHSI MOTipLIEHHS
(YHKIIiT HUPOK i CTBOPEHHS MOJEi, sika O Morja Tepe-
0auMTU MPOTHO3 JIJIsI HUPOK Ha TiICTaBi OTPUMAaHUX JTaHUX.

Konduaikr inTepeciB. ABTOpU 3asIBJISIIOTH TIPO BifICYT-
HiCcTh KOH(IIIKTY iHTepeciB i B1acHOi (hiHaHCOBOI 3alliKaB-
JIGHOCTI TIpH ITiATOTOBLIi JaHOI CTATTi.

Indopmania npo dinancyBanns. Crartst € dparmeH-
TOM HAayKOBO-IOCJIiIHOI poOOTH acmipaHTa Kadeapu He-

(posnorii Ta H3T HauioHaibHOTO yHiBEPCUTETY OXOPOHU
3g0opoB’s Ykpainu iMmeni I1.JI. Illynuka 3a temoro «Ekc-
Kpellist ypOMOJIYJIiHY i iOoro KJIiHiKo-TabopaTopHa OIliHKa,
3HAYEHHSI B paHHIll AiarHOCTUILi, peHOMPOTEKIIii i ONTH-
wmizanii mikyBaHHsS XXH Ha poHI MOIEKyISIpHOTO CTpecy»
y pamkax HJP kadenpu 3a remamu: «Po3pobieHHsT Tex-
HoJIorTil 30epexeHHs (PyHKILil HUPOK y mauieHTiB 3 XXH
Ta rinepypukemiero» (2021—2022 pp.), HoMep AepKaBHOI
peectpanii 0121U100446, i «BuBYEHHS BILIMBY TilOypH-
KeMiyHoi Teparii y nauieHTiB 3 XXH Ta oOrpyHTyBaHHS
ontuManibHOI Teparnii» (2019—2023 pp.), Ne 0119U101718.

Buecok aBrtopiB. [lenosa JI.JI. — 36ip Ta aHami3 iH-
(opmaliii, HamMcaHHS CTaTTi, TOLIYK Ta OIpallOBaHHS
(axoBoi JiTepaTtypy 3a TeMOIO, MirOTOBKA PYKOIKCY 10
npyky; IBanos JI.JI. — KoHIeNTyari3amiss, METOIOJIOTIS;
IyxT O.10. — o6cTexXeHHs i TiKyBaHHS Malli€HTIB.
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Retrospective renal sonographic study: assessment of renal volume and resistance index

Abstract. Background. Renal ultrasound is a convenient, safe, and
affordable tool for visualization of the kidneys in the daily practice of
nephrologists and doctors of other specialties. Kidney volume, which
is calculated by the sonographic method, gives an idea about the state
of the kidneys of the patient, but says almost nothing about their
function. There are many studies of renal index of resistance (IR) as
a marker of kidney function. IR values were compared with serum
creatinine levels and/or histological data. And although conflicting
research data limit the use of IR as a marker of kidney function, cor-
rect interpretation of IR helps restore it to the status of a candidate
marker of kidney function. The purpose of the study: to conduct a
retrospective analysis of the sonographic renal parameters in patients
who sought outpatient medical care at the Brovary medical institu-
tion. Materials and methods. Retrospective randomized cohort
study was conducted of sonograms of 66 outpatients who sought
outpatient medical care at a private medical facility in Brovary from
February 2022 to February 2024. They were divided into 2 groups:
the first one (n = 31) — men and the second group (n = 35) — wo-
men. Results. The results of multiple linear regression in the group
1 for right kidney (RK) showed that the independent variable in this
model, RK thickness, is of low significance as a predictor for IR RK,

and the following independent variables were not significant as pre-
dictors for IR RK: RK length, RK width, RK volume, age. Multiple
linear regression results in the group 1 for left kidney (LK) indicate
that the independent variable in this model, LK width, is moderately
significant as a predictor for LK IR, and the following independent
variables were not significant as predictors for LK IR: LK length, LK
thickness, LK volume, age. Multiple linear regression results in the
group 2 for RK showed that the independent variables in this model,
RK width and age, are significant as predictors for IR RK, and the
following independent variables were not significant as predictors
for IR RK: RK length, RK thickness, RK volume. Multiple linear
regression results in the group 2 for LK indicate that the indepen-
dent variable in this model, LK width, is moderately significant as a
predictor for LK IR, and the following independent variables were
not significant as predictors for LK IR: LK length, LK thickness, LK
volume, age. Conclusions. Renal ultrasound allows predicting the
category of patients who will need a consultation with a nephrolo-
gist/urologist, identifying risk groups for chronic kidney disease.
Keywords: chronic kidney disease; renal ultrasound; kidney re-
sistance index; kidney volume; kidney length; kidney thickness;
kidney width
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Klungkung General Hospital, Semarapura Kauh Klungkung, Bali, Indonesia

Initial experience of percutaneous nephrolithotomy
surgery in secondary hospital in Bali

Abstract. Background. The formation of kidney stones is the result of the accumulation of crystals within
the kidneys. Percutaneous nephrolithotomy (PCNL) is the preferred method for freating stones larger than
2cm. This study aims to analyse outcomes and experiences of PCNL for kidney stone removal. Materials and
methods. It was a descriptive study with a cross-sectional design, utilizing secondary data from electronic
medical records in Klungkung General Hospital. There are 91 samples collected using total sampling
between October 2020 and August 2023. The analysis was conducted using the SPSS Statistics 26. Resulfs.
The 51-60 age group (38.5 %) exhibited the highest prevalence of patients undergoing PCNL surgery. The
most common type of stone was solitary (48.4 % of cases), with an average size of 3.570 £ 1.159 cm. The
mean duration of the procedure was 38.630 + 21.667 minutes, with a single puncture ufilized in 68.1 %
of cases. The pain levels experienced were generally low, with a mean score of 2 on a 10-point scale.
The mean length of hospital stay was 2.330 + 1.012 days. The outcomes of PCNL in patients with kidney
stones were favourable, with a high stone-free rate of 92.3 % and minimal complications. Postoperative
complications were infrequent. Conclusions. It is suggested that PCNL is an effective and safe procedure

for kidney stone removal.

Keywords: percutaneous nephrolithotomy; kidney stone; secondary hospital; stone-free rate

Intfroduction

The kidney stones, medically known as nephrolithia-
sis, result from the accumulation of crystals within the kid-
neys. This disease impacts approximately 12 % of the global
population, with higher prevalence in the United States [1,
2]. Kidney stone occurs more frequently in men within the
age of 20—49 years [3]. A higher incidence of kidney stones
has been observed in men compared to women. The ob-
served difference in urine chemistry is believed to account
for a significant proportion of the observed excess risk [4]
and it has been associated with an increased risk of end-
stage renal failure [5]. The risk factors for kidney stones in-
clude male population, hypertension, obesity, diabetes, and
lifestyle such as alcohol consumption, opium abuse, and
smoking [6]. There are various options for treating patients
with nephrolithiasis, such as ureteroscopy, extracorporeal
shockwave lithotripsy, and percutaneous nephrolithotomy
(PCNL) [7]. PCNL stands as the favoured treatment op-
tion for kidney stones [8]. PCNL is the preferred method
for treating stones larger than 2 cm, with stone-free rates as

high as 95 %. Additionally, PCNL is also indicated for cases
involving partial or complete staghorn calculi. On the con-
trary, situations where PCNL is not indicated include preg-
nancy, bleeding disorders, and uncontrolled urinary tract
infections [8, 9]. According to AUA guidelines, patients
with symptomatic kidney stones larger than 2 cm should be
treated with PCNL as the primary treatment option. PCNL
has superior stone-free rates compared to other methods
like extracorporeal shockwave lithotripsy or ureteroscopy.
This method is also less invasive compared to open surgery,
laparoscopic, or robotic procedures. It is also less affected by
factors related to the kidney stone, such as stone composi-
tion, density, and location [10].

Based on data from the Indonesian Ministry of Health
(Kemenkes) in 2023, people with kidney disease will reach
more than 700,000 people and by 2023 there will be 1.5 mil-
lion people with kidney failure [11]. The Ministry of Health
also explained that there are 12 provinces in Indonesia with
high chronic kidney cases, and Bali province is one of them
[12]. Klungkung General Hospital is one of the main type B
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hospitals owned by the Klungkung district government lo-
cated in Bali. However, the PCNL is a new surgery method
used by Klungkung General Hospital in 2020. Hence, this
study was conducted to analyse the initial experience of
PCNL surgery in Klungkung General Hospital from 2020
until 2023.

Materials and methods

This study employs a descriptive cross-sectional design,
utilizing secondary data extracted from electronic medical
records at Klungkung General Hospital. The data extracted
from the medical records includes the patients’ name, date
of surgery, age, gender, diagnosis, type of kidney stone,
stone size, stone position, anesthesia, comorbidities, dura-
tion of surgery, duration of C-arm, number of punctures,
intraoperative complication, postoperative complication,
postoperative pain scale, stone-free rate, and hospitaliza-
tion. A total of 91 samples were collected using total sam-
pling between October 2020 and August 2023. The data was
analyzed using IBM SPSS Statistics 26 for Windows. This
study has passed ethical approval from the local ethics com-
mittee Klungkung General Hospital with the registration
number 000.9.2/2618/RSUD.

Results

The data of the PCNL surgery in Klungkung General
Hospital were shown in the Fig. 1.

Fig. 1 showed that there are 59 of male population
(64.8 %) and 32 of female population (35.2 %). The age
range was 28 to 78 years, with 91 samples. The mean age was
53.23 £ 10.92 years. The age group with the highest repre-
sentation was 51 to 60 years, with 35 people (38.5 %) of the
population. The age group with the highest proportion of
males was 41—50 years old, with 30.5 % of the population or
18 people, while the age group with the highest proportion
of females was 51—60 years old, with 59.3 % of the popula-
tion or 19 people.

Table 1 demonstrated that 48.4 % of the stones were soli-
tary, 11.0 % were multiple, and 40.6 % were staghorn cal-
culi. The stone size ranged from 2.0 to 7.8 cm. The majority
of the stones were between 3.0 and 3.9 cm (34.1 %), with a
mean stone size of 3.570 = 1.159 cm. The distribution of
kidney stones was 47.3 % right kidney stones, 46.2 % left
kidney stones, and 6.6 % bilateral stones. Among all patients
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Figure 1. Gender distribution based on age group

with kidney stones, there were 1.1 % of cases in individuals
with obesity, chronic kidney disease (CKD), hepatitis, and
anemia. The remaining 95.6 % of patients did not have any
comorbidities.

All surgical procedures were conducted under general
anesthesia. Table 2 demonstrated that the duration of PCNL
surgery ranged from 16 to 100 minutes. The mean time was
38.630 & 21.667 minutes. The majority of surgeries (44.0 %)
were completed within 30 to 60 minutes, while 42.9 % were
completed in less than 30 minutes and 13.1 % were com-
pleted in more than 60 minutes. The C-arm was utilized for
a duration of 20 to 30 seconds in 89 % of PCNL surgeries,
while it was employed for more than 30 seconds in the re-
maining procedures. The mean duration of the C-arm used
in PCNL surgery was 24.710 + 3.848 seconds. Most surge-
ries (68.1 %) were conducted with a single puncture, while
18.7 % involved a double puncture and 13.2 % a triple punc-
ture. The stone-free rate of PCNL at Klungkung General
Hospital was 92.3 %.

Table 3 above indicates that 2.2 % of cases exhibited
bleeding as an intraoperative complication. Additionally,

Table 1. Distribution of the stone type, size, location,

and comorbidities
Parameters Frequency | Percentage
Stone type
Solitary 44 48.4
Multiple 10 11.0
Staghorn 37 40.6
Total 91 100.0
Stone size,cm
2.0-2.9 30 33.0
3.0-3.9 31 34.1
4.0-4.9 19 20.9
5.0-5.9 7.7
6.0-6.9 2.2
7.0-7.9 2.2
Total 91 100.0
Stone location
Right 43 47.3
Left 42 46.2
Bilateral 6 6.6
Total 91 100.0
Comorbidities
Obesity 1 1.1
Chronic kidney disease 1 1.1
Hepatitis 1 1.1
Anaemia 1 1.1
No comorbidity 87 95.6
Total 91 100.0
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1.1 % of cases exhibited sepsis, while 2.2 % exhibited fis-
tula as postoperative complications. The majority of patients
(42.2 %) reported pain levels of 2 on the Visual Analog Scale
(VAS). While in Fig. 2 below, showing the duration of the
average stays in Klungkung General Hospital.

A total of 75 (83 %) of the patients were hospitalized for
a period of two days, while the shortest hospital stays were
four days (1 %) and eight days (1 %), with the mean duration
of hospitalization being 2.330 + 1.012 days.

Discussion

Kidney stones, also known as nephrolithiasis, are uro-
logical conditions involving the creation and intermittent
passage of crystals along the urinary tract [13]. The preva-
lence of kidney stones was estimated to be 10.1 % globally
[14]. In this study, the highest prevalence of kidney stones
(38.5 %) was observed in individuals aged 51 to 60 years,
with a mean age of 53.23 + 10.92 years. For comparison, a
study by Chen et al. [14] reported the highest prevalence in
males over the age of 60, at 17.8 %. A study by Moftakhar

3.9 cm in size, with a mean stone size of 3.570 = 1.159 cm.
In percentage terms, 40.6 % of the stones were staghorn,
48.4 % were solitary stones, and 11.0 % were multiple
stones. Additionally, 1.1 % of the subjects exhibited co-
morbidities including obesity, CKD, hepatitis, and anemia.
The study by Karakegi et al. [9] reported a mean stone size
of 2.93 + 0.71 cm, with 38.4 % solitary stones and 61.6 %
multiple stones. A study by Reimer et al. [17] had a stone
size ranging between 0.4 and 1.5 cm with the average size of
0.88 £ 0.29 cm. In a study by Kumar et al. [16], the mean
size of the stones was 2.18 £ 0.72 cm with 11.5 % of the pa-
tients exhibited staghorn calculi and 85.1 % of the patients
exhibited hydronephrosis. Another study by Doykov et al.
[18] had an average stone size of 1.229 + 0.615 cm, with
69.3 % patients having solitary stone, 20.9 % having mul-
tiple stones, and 9.8 % having staghorn calculi, while 58.9 %
patients exhibited hydronephrosis.

Table 3. Distribution of the intraoperative
complications, the postoperative complications,
and the postoperative pain score on VAS

et al. [15] indicated that the highest prevalence was ob-
served in women aged 40—50 years old, with a prevalence Parameters Frequency Percentage
rate 0f 40.47 %. The average age of the population was 52.15 - —
years old. Study by Karakeci et al. [9] had a mean age of Intraoperative complications
46.76 £ 14.09 years old. Another study by Kumar et al. [16] No complications 89 97.8
reported an average age of 40.9 £+ 15.1 years, with 65.5 % Bleeding 2 20
of the population being male. The differences of age ranges :
and genders of the patients illustrate the varying effects of Total ot 100.0
the treatment. Postoperative complications
The stone size was found to range from 2.0 to 7.8 cm. No complications 88 96.7
The majority of the stones (34.1 %) were between 3.0 and -
Sepsis 1 1.1
Table 2. Distribution of the duration of surgery, Fistula 2 22
the duration C-arm, the number of punctures,
the stone-free rate of PCNL Total o1 100.0
Postoperative pain (VAS)
Parameters Frequency Percentage 1 o1 531
Duration of surgery, minutes 2 42 46.2
<30 39 42.9 3 28 30.8
30-60 40 44.0 Total 91 100.0
> 60 12 13.1
Total 91 100.0 [ |
Duration of C-arm, seconds O SILARL
20-30 81 89.0
> 30 10 11.0 W |12:13%
Total 91 100.0
Number of punctures
- P O
Single 62 68.1
Double 17 18.7
Triple 12 13.2
Total 91 100.0
Stone-free rate
Free 84 92.3 [J2days BM3days [b4days M 7days [18days
Not free 7 7.7 Figure 2. Duration of hospital stay
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PCNL represents the gold standard of therapy for large
kidney stones [19]. Patients with symptomatic kidney stones
larger than 2 cm should be treated with PCNL as the pri-
mary treatment option [10]. In this study, the duration of
PCNL surgery ranged from 16 to 100 minutes. The duration
of surgical procedures may vary for a number of reasons,
including differences in surgical techniques, patient cha-
racteristics, the complexity of the procedure, the experience
of the surgeon, and the equipment used. The majority of
surgeries (44.0 %) were completed within 30 to 60 minutes,
while 42.9 % were completed in less than 30 minutes and
13.1 % were completed in more than 60 minutes. The ave-
rage time for the surgery was 38.630 = 21.667 minutes. The
study by Karakegi et al. [9] had a duration of 75.55 + 21.50
minutes. Study by Thapa et al. [20] had a duration between
25 and 103 minutes. Meanwhile, a study in India by Ku-
mar et al. [16] had an average duration of 77.4 + 25.1 mi-
nutes. Another study by Doykov et al. [18] had an average of
61.91 £ 26.29 minutes and study by Wishahi et al. [21] had
an average of 72.1 = 14.9 minutes.

Moreover, in this study, 68.1 % of the surgery were done
with single puncture, 18.7 % with double punctures, and
13.2 % with triple punctures. As a comparison, Kumar et al.
[16] reported that 90.8 % of the surgeries were conducted
with a single puncture, while the remaining 9.2 % were con-
ducted with multiple punctures. The stone-free rate in this
study was 92.3 %. Study by Wishahi et al. [21] had a stone-
free rate of 85 % from 40 patients. There were 2.5 % cases
with bleeding and 7.5 % cases with perforation as its intra-
operative complication. Study by Atmoko et al. [22] had
62.6 % from 345 patients and study by Chen et al. [23] had
71.8 % from 39 patients.

According to the data, there were 2.2 % cases with
bleeding as intraoperative complications. In this study, there
were 1.1 % cases with sepsis and 2.2 % with fistula as post-
operative complications. In comparison, a study by Kara-
kegi et al. [9] had 10.4 % patients with fever, 2.3 % needing
blood transfusion, and 2.3 % with stone streets. Majority of
the patients (42.2 %) in this study experienced pain in the
scale of 2 of VAS. The duration of hospital stays in this study
averaged 2.330 £ 1.012 days, with 82.4 % of the patients
staying in hospital for 2 days. Study by Karakeci et al. [9]
averaged 4.57 * 2.10 days of hospital stay. Meanwhile, the
length of hospital stays in a study by Wishahi et al. [21] ave-
raged 3.4 = 1.1 days.

This study was subject to several limitations. No data was
available on the clinical symptoms and signs of the patients.
Additionally, the puncture site was not documented in an
appropriate manner. The study only included a postopera-
tive pain scale, which prevented the researchers from ma-
king comparisons between the alleviation or exaggeration of
pain before and after the procedure.

Conclusions

This study aims to know the PCNL outcomes in patients
with kidney stones were to analyze the initial experience
of PCNL surgery in Klungkung General Hospital and as-
sess the success rates and complications associated with the
procedure. The study demonstrated favorable results, with a

high stone-free rate of 92.3 % and minimal complications.
The average surgery duration was relatively short at 38.63
minutes, and postoperative complications were infrequent.
The findings suggest that PCNL is an effective and safe pro-
cedure for kidney stone removal. The study recommended
regular follow-up evaluations for patients and highlighted
the need for further research to investigate potential corre-
lations between different variables in PCNL outcomes.

This is the inaugural study on PCNL at Klungkung Ge-
neral Hospital. The data generated in this study can be uti-
lized for further research on PCNL. Furthermore, the data
can be used to evaluate the performance of PCNL at Klung-
kung General Hospital over the past three years. It is recom-
mended that future evaluations of data on PCNL should be
done on an annual basis in order to facilitate the tracking of
records. It is also important to note that PCNL surgery must
place particular attention on the technique of puncture, tract
dilatation, and the energy used to fragment stones. The ana-
Iytical research must be conducted to study the correlation
of certain variables, such as the duration of surgery and the
stone-free rate, the duration of surgery and complications, or
the number of punctures and postoperative pain.
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AOCBiA BUKOPUCTOHHSA Yepe3LWKipHOT HePPOAITOTOMIT B AiIKAPHi BTOPUHHOT AONOMOTM HO BaAi

Pe3iomMe. AxryanbHicTh. YTBOPEHHS KaMeHIB y HUPKaX € Pe3yJib-
TaTOM HaKOIWYEHHsSI KpucTaliB. YepesmiKipHa HedpOIITOTOMIs
(YILIHJT) € KpaiyM METOAOM JIiKyBaHHSI IIpU KaMeHSIX PO3MipoM
roHan 2 cM. Mema: nipoaHaJti3yBaT pe3yJibTaTh i TOCBiI BUKOPKC-
tanHst YLLIHJI npu BunaneHHi kameHiB y Hupkax. Matepianu ta
MeToau. Lle Oyiio onmcoBe TOCTiIKEHHS 3 MePeXPeCHUM AU3aHOM,
y IKOMY BUKOPUCTAHO BTOPMHHI JaHi 3 €JIEKTPOHHUX MEINYHUX 3a-
MUCIB JiKapHi 3arayibHoro npodimo (KiynkyHr, [HnoHesis). ¥ ne-
pion i3 >xoBTHs 2020 poky 110 ceprieHb 2023 poKy 3a JOIIOMOT'0IO Me-
TOJy 3arajibHOi BUOIpKM MpoaHaii3oBaHo 91 BUManoK. AHai3 Mmpo-
BOJIMBCS 3 BUKOPUCTaHHsM Maketa SPSS Statistics 26. PesyabTaTu.
Haituactinre YIIHJI BukoHyBamu y BikoBiit rpymi 51—60 pokiB
(38,5 % mnauientiB). HaiimommpeHiimm TUIIOM KaMeHIO OyB O~

HouHuit (48,4 %) i3 cepennim po3mipom 3,570 £ 1,159 cm. Cepennst
TPUBAJICTh Mpoleaypu ctaHoBuiaa 38,630 + 21,667 xB, ogHOpa30-
BY TMyHKIIil0 3acTOCOBYBaM B 68,1 % Bumankis. PiBeHb BimuyToro
0010 3arajioM OyB HU3BKWM, i3 CepeIHBOIO OIIHKOI 2 Oamn 3a
10-6anpHOI0 1KajI00. CepelHs TpUBAJICTh TIepeOyBaHHS B JIiKap-
Hi ctaHoBwaa 2,330 + 1,012 gus. Pesyasratu YIITHII y maiienTis
i3 ceyoKaM’sTHOIO XBOPOOOIO Oy CIIPUSTIIMBUMHU, 3 BUCOKUM T10-
Ka3HUKOM TTOBHOTO BUIAJICHHST KaMeHiB (92,3 %) i MiHIMaTbHUMUA
yeknagHeHHssMu. [icisionepattiiiHi ycKJtamHeHHS 3yCTpivyainch He-
yacto. BucHoBKH. BBaxaetncs, o YLITHJI € edexTuBHOIO Ta 6e3-
TMEYHOIO MPOLIENYPOIO MPY BUAAIEHH] KAMEHIB y HUPKaX.

Ki110490Bi cJ10Ba: yepesmkipHa HepoaiTOTOMisl; HUPKOBHIA Ka-
MiHb; BTOPMHHAa JTiIKapHS; TOKa3HUK MTOBHOTO BUIAJIEHHS KAMEHIB
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Nephrological care in Ukraine during wartime:
challenges and innovations

Abstract. The war in Ukraine has profoundly impacted the provision of nephrological care, presenting
numerous challenges while also driving significant innovations. This study aims to analyze the availability
and quality of nephrological care in Ukraine during wartime, focusing on chronic kidney disease stages
1-6D/T. The conflict has caused population displacement, restricted access fo treatment, and disrupted
healthcare logistics, adversely affecting nephrological care. Despite these challenges, the healthcare
community has adapted through the implementation of virfual nephrology, incremental and extended
dialysis regimens, and increased use of new therapy approaches. The war led to a decrease in the popu-
lation and migration of medical personnel, particularly from southeastern to western Ukraine, causing
staffing imbalances that were gradually addressed. Technological innovations, such as digital nephrobi-
opsy with immunohistochemical analysis and the use of cloud-based technology, allowed for rapid and
remote diagnosis. Virtual healthcare and remote consultations ensured continuity of care, while kidney
tfransplantation activities saw a notable increase, facilitated by advanced fechniques and international
aid. Despite initfial logistical challenges and resource shortages, the resilience and adaptability of the
Ukrainian nephrological care system have been evident. This study underscores the importance of robust
contingency planning, infernational collaboration, and the adoption of innovative solutions fo maintain
healthcare delivery in conflict zones. The findings offer valuable insights info managing nephrological
care under extreme conditions and highlight the potential for these innovations to improve care delivery
globally.

Keywords: nephrological care; Ukraine; wartime healthcare; chronic kidney disease; virtual nephrology;
dialysis; kidney fransplantation, healthcare innovations; conflict zone healthcare; medical logistics; tele-
medicine,; healthcare personnel migration; humanitarian aid; digital nephrobiopsy

Introduction people received such assistance in 2023. Patients requiring

The ongoing war in Ukraine has significantly impacted
the provision of nephrological care [1]. While the conflict
has restricted access to treatment and displaced millions, it
has also necessitated the development of innovative tech-
nologies and strategies to manage chronic kidney disease
(CKD) [2, 3].

According to the United Nations data, Ukraine’s popu-
lation decreased by over 6 million during the hostilities, in-
cluding at least 25 % children. Additionally, documented
internal migration negatively impacted the provision of
qualified nephrological care [3—5]. In Ukraine, 17.6 million
people required humanitarian assistance, and 8.3 million

nephrological care, making up about 10 % of the popula-
tion, form a significant group. The most accessible statistics
during martial law in Ukraine concern patients receiving
renal replacement therapy (RRT). In the first six months of
hostilities, 602 dialysis patients fled to the EU as refugees,
and over 400 remained in temporarily uncontrolled terri-
tories [2]. However, accurate information about more than
1,000 patients receiving RRT from the pre-war registry is
still unavailable [6—8].

This study aims to analyze the availability of nephrologi-
cal care in Ukraine during wartime, focusing on the chal-
lenges faced and the innovative solutions that have emerged.
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The objective was to study clinical observation and treat-
ment data of patients with CKD stages 1—5D/T in Ukraine
during martial law.

Materials and methods

This study employs a demographic and statistical analy-
sis of nephrological care indicators in Ukraine. Data were
collected from various sources, including the national regis-
try of CKD patients, reports from the Renal Disaster Relief
Task Force of the European Renal Association, and local
healthcare facilities.

The study was retrospective and prospective, examining
primary documentation of patients who sought nephrologi-
cal care from February 24, 2022, to February 2024. For the
analysis of obtained results, publicly available data were
used, subjected to SWOT analysis and, where possible, sta-
tistical processing using online calculators.

Results
Population impact and CKD regisiry

The war has led to a substantial reduction in Ukraine’s
population, with an estimated decrease of 8 million people,
including a 30% reduction in the child population. Despite
this, the registry of patients with stage 5 CKD has expanded.
In 2022, the registry included 10,534 patients, with 602 di-
alysis refugees receiving therapy in the EU, 8,533 patients in
Ukraine, and over 400 in territories not under Ukrainian con-
trol. This left more than 1,050 patients unaccounted for. By
the end of 2023, the registry had expanded to 10,748 patients,
with an additional 2,111 RRT sets available. However, no data
is available on kidney conditions among military personnel.

The reports of Ukrainian regions, presented in open ac-
cess Viber chat “Nephrology. Dialysis. Transplantation” by
Professor Iryna Dudar on February 8, 2024, provides a de-
tailed breakdown of the number of patients receiving various
types of RRT in Ukraine and the additional capacity for new
patients across several dates to February 8, 2024.

Summary of key findings

1. Total patients treated (all regions):

— The total number of patients treated with RRT in-
creased from 8,772 on January 1, 2023, to 10,748 by Octo-
ber 15, 2023, showing a steady rise over the months.

— A slight decline to 10,708 was noted by February 8,
2024.

2. Hemodialysis/hemodiafiltration (HD/HDF):

— Patients treated with HD/HDF saw a significant in-
crease from 5,061 in January 2023 to 6,628 by October 15,
2023.

— This number slightly decreased to 6,584 by February
8, 2024.

3. Peritoneal dialysis (PD):

— The number of PD patients remained relatively stable,
starting at 483 in January 2023 and peaking at 523 in April
2023.

— By November 2023, detailed breakdowns showed 511
PD patients, with 206 using Baxter automated systems and
305 using manual systems (76 Baxter manual and 229 local
industry manual).

4. Transplanted kidney:

— Patients with transplanted kidneys remained consis-
tent, around 1,413 in January 2023 and gradually increased
to 1,498 by October 15, 2023.

— The number slightly decreased to 1,496 by February
8,2024.

5. Capacity for new patients:

— The additional capacity for HD/HDF treatment in-
creased from 1,545 in January 2023 to 2,044 by February
2023 but then fluctuated, settling at 1,819 by February 8,
2024.

— The capacity for new PD patients showed a slight in-
crease from 58 in January 2023 to 85 by February 2024.

— The capacity for new transplanted kidney patients re-
mained stable at around 217 throughout the period.

During the hostilities, we proposed dividing the affected
areas into four zones based on the characteristics of nephro-
logical care availability (Fig. 1) [5].

Geographic disparities in care

The availability of nephrological care varies significant-
ly across different regions. Three distinct zones have been
identified:

1. Areas with no assistance. These include Luhansk, Do-
netsk, parts of Kharkiv, Kherson, and Zaporizhzhia regions,
where the conflict has severely limited healthcare access.

2. Areas with limited care. The central part of Ukraine
faces significant constraints in providing comprehensive ne-
phrological care.

3. Areas with preserved or expanded care. Western
Ukraine, particularly Lviv, has maintained and even en-
hanced its kidney care capacity compared to the pre-war
situation.

Another significant factor determining the organization
of nephrological care was the period of hostilities. We iden-
tified the following destructive factors (Fig. 2), each assessed
using SWOT analysis.

The onset of war introduced several pervasive stressors
including the abrupt escalation of hostilities, absence of tai-
lored recommendations for chronic disease management,
resource limitations, food shortages, insufficient bomb shel-
ter availability, and significant communication breakdowns.
Additionally, the emotional toll of losing loved ones, wit-
nessing disabilities, and social maladaptation compounded
these challenges. These adverse factors, common to con-
flict zones, exacerbated the strain on medical resources
but could be mitigated through consensus guidelines from
medical experts.

The war also precipitated a notable shift in the distribu-
tion of medical personnel. In the initial three months, up to
40 % of healthcare workers in southeastern Ukraine relo-
cated, while western regions experienced a modest increase
in medical staff. Despite some normalization within six
months, the total number of healthcare personnel has not
returned to pre-war levels.

Disruptions in communication between patients and
healthcare providers early in the conflict necessitated the
rapid adoption of virtual healthcare solutions. This led to
the establishment of virtual nephrology care, which inclu-
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ded consultations via messaging platforms, condition moni-
toring through video calls, and the use of conference calls
to maintain continuity of care both within Ukraine and for
those displaced abroad.

The initial phase of the war was marked by significant
logistical challenges in accessing treatment sites and ensu-

Zone D. This is an annexed or temporarily occupied
territory that is currently not under the control of Ukraine.
Russia bears full responsibility for providing the
population with medical aid. This zone also includes
liberated territories

Classification of Ukrainian
territories during martial
law in 2022

ring a consistent supply of medical necessities for hemodi-
alysis. This disruption caused considerable distress among
patients and healthcare providers, contributing to reduced
care quality, medication shortages, and an increase in stress-
related hypertension evidenced by a 18—24% rise in systolic
and a 12—17% increase in diastolic blood pressure. Timely

Zone B. This is a front-line area that is subject to
evacuation and is subject to active enemy military
intervention in the form of missile and artillery
bombardment and disruption of logistical processes,
which negatively affects the provision of medicine and
medical care to nephrology patients. In this zone, a
large number of patients (migrants, transit, from zone
A) who need RRT can be observed

Figure 1. Availability of nephrological care

TWO MAIN DESTRUCTIVE FACTORS

Physical blocking of territories
by the enemy’s army

— deficit in the receipt
of products and medicines

Indirect blocking of territories
by destruction of the power system

— violation of technological and
communication processes

Figure 2. Destructive factors
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humanitarian aid, primarily from the European Union and
the United States, played a crucial role in alleviating these
challenges.

Following the stabilization of logistics, the next major
challenge was managing blackouts. Recognized as criti-
cal infrastructure, dialysis centers and hospitals were pri-
oritized, mitigating significant negative impacts. However,
some facilities resorted to stockpiling water and utilizing
generators. Outpatient peritoneal dialysis patients in certain
regions had to temporarily reduce their dialysis frequency.
The situation was largely stabilized within a month through
the deployment of charging stations, generators, and real-
location of some patients to hemodialysis.

Challenges in the diagnosis and treatment of renal con-
ditions during the conflict prompted innovative solutions.
The inability to send biological samples abroad for genetic
research necessitated the adoption of nephrobiopsies with
immunohistochemical analysis, totaling 44 biopsies. Leve-
raging digital and cloud technology enabled one center to
conduct biopsies and deliver results within a day, surpassing
the entire pre-war volume in Ukraine.

Difficulties in administering cyclophosphamide pulses,
due to the necessity of hospital visits, inability to monitor se-
rum cyclosporine levels, and limited mycophenolate mofetil
supply, led to the utilization of rituximab, received through
humanitarian aid, for all progressive glomerulopathies. This
approach not only alleviated the nephrologists’ workload
but also yielded valuable experience and achieved significant
positive outcomes, reducing proteinuria from 1.1 £ 0.3 to
0.3+ 0.1 (n=22). The use of rituximab infusions increased
4.5 times compared to pre-war levels.

Substantial advances were made in RRT. In areas and
periods with limited resources, incremental dialysis and ex-
tended dialysis targeting a Kt/V of at least 1.2 were actively
implemented.

Clinical illustration of incremental dialysis. A patient’s
creatinine rose to 560 pmol/L, estimated glomerular filtra-
tion rate decreased to 9—11 ml/min/1.73 m?, but the condi-
tion remained satisfactory. Due to dangerous levels (potassi-
um 7 mmol/L, urea 42 mmol/L), incremental hemodialysis
was recommended. A double-lumen acute hemodialysis
catheter was implanted, and an arteriovenous fistula was
created two months later. Initially, a patient received 5-hour
hemodialysis sessions weekly, with pre-dialysis creatinine
levels ranging from 320 to 410 umol/L. The need for twice-
weekly dialysis sessions arose six months later.

Extended dialysis illustration. Patient B., born in 1962,
diagnosed with CKD stage 5D due to polycystic kidney
disease, has been receiving dialysis since October 7, 2019.
The patient underwent extended hemodialysis sessions (6
hours) using Theranova 500 dialyzers. The dialysis dose was
monitored monthly, achieving a target Kt/V of 1.4. This
personalized approach prevented a statistically significant
increase in mortality among CKD stage 5D patients. Trans-
plant activity increased by over 60 % in adults and nearly
doubled in children. However, the number of hemodialysis
patients increased by 15 %.

In early 2023, a new challenge emerged: cholera in
the Kherson region, similar to outbreaks during the Viet-

nam War, associated with drinking and seawater. Ukrainian
cholera had a shorter incubation period of 24—36 hours and
higher lethality (over 25 %). Antimicrobial resistance and a
tendency to extrapulmonary dissemination were observed.
CKD patients in contact zones experienced increased cho-
lera prevalence, exacerbating their condition. Preventive
measures included virtual care nephrology, high adherence,
intensified renoprotective therapy, and sodium-glucose co-
transporter-2 inhibitors.

Practical recommendations for implementing virtual
nephrology care include organizational (avoiding war-
zones, documenting diagnoses, discussing further steps,
changing data storage), diagnostic (primary diagnosis re-
cording and reviewing, remote monitoring, interpreting
examination results), and treatment stages (minimizing
interventions, enhancing physical health, timely testing,
stress management). A consensus on nephrological care
during hostilities should be formalized, and algorithms for
kidney disease management should be developed and dis-
seminated.

Virtual nephrology care in Ukraine proved a viable way
to reduce medical personnel burden and address current
challenges. Further data collection is essential to under-
stand unmet needs, prevent complications, and prepare for
possible subsequent waves.

Detailed observations

1. HD/HDF treatment:

— The number of patients receiving HD/HDF consis-
tently increased over the year, indicating a growing demand
for this type of therapy.

— The capacity for accepting new HD/HDF patients
was initially high but showed some variability, suggesting
adjustments in healthcare resources or patient influx rates.

2. PD treatment:

— While the total number of PD patients showed mi-
nor fluctuations, the capacity to accept new PD patients in-
creased slightly, indicating efforts to expand this treatment
option.

— The breakdown in November 2023 highlights a ba-
lanced utilization of automated and manual PD systems,
with a notable contribution from local industry manual sys-
tems.

3. Kidney transplants:

— The number of patients with transplanted kidneys
showed a gradual increase, reflecting ongoing transplanta-
tion activities.

— The capacity to accept new transplant patients re-
mained steady, indicating consistent transplantation capa-
bilities and resources.

Implications and recommendations

1. Increased demand for HD/HDF:

— The significant rise in HD/HDF patients suggests an
increasing prevalence of severe CKD cases requiring inten-
sive care.

— Healthcare providers should ensure the availability of
necessary resources and infrastructure to meet this growing
demand.
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2. Stable PD utilization:

— The relatively stable number of PD patients and a
slight increase in capacity suggest that PD remains a viable
and scalable treatment option.

— Continued support for both automated and manual
PD systems, especially local industry ones, could enhance
treatment accessibility.

3. Sustained kidney transplantation:

— The steady number of kidney transplant patients and
consistent capacity for new transplants indicate a robust
transplantation program.

— Ongoing support for transplantation activities, in-
cluding donor programs and post-transplant care, is crucial
for maintaining and improving outcomes.

4. Resource allocation and planning:

— Fluctuations in the capacity for new patients highlight
the need for dynamic resource allocation and strategic plan-
ning to address changing healthcare demands.

— Authorities should consider potential surges in patient
numbers and ensure that facilities are equipped to handle
increased loads.

This data reflects a dynamic nephrological care land-
scape in Ukraine, with increasing patient numbers and fluc-
tuating capacities for new treatments. Continuous moni-
toring and adaptive strategies are essential to ensure the
sustainability and effectiveness of nephrological care during
these challenging times.

Transplantation and technological innovations

Despite the challenges, there has been a notable in-
crease in kidney transplantations. In 2022, 274 transplants
were performed, and in the first nine months of 2023, 272
were completed. Most transplants were from deceased do-
nors, with a 54% increase in 2022 and a 63.5% increase in
2023. Pediatric transplants saw a 78 % increase, mostly from
living-related donors. Innovations such as laparoscopic and
robotic (DaVinci®) donor nephrectomy, the use of cell-
saver for significant bleeding, and kidney-assist technology
have been employed. All patients underwent human leuko-
cyte antigen typing and panel reactive antibody screening
before transplantation, with post-surgery surveillance and
immunosuppressants provided.

Dialysis adjustments

For CKD stage 5D patients, logistical challenges have led
to a reduction in dialysis frequency. Some centers have imple-
mented twice-weekly dialysis with increased flow and dura-
tion, aiming for a target Kt/V of 1.4. Additionally, 20 % of
PD cases have utilized electric batteries to ensure energy effi-
ciency, achieving similar effectiveness to traditional methods.

Management of CKD stages 2-4

In managing CKD stages 2—4, especially in patients with
non-congenital glomerular diseases and proteinuria exceeding
0.75 g/1, rituximab therapy was employed for 1.5 years in three
double doses, monitored by CD20 levels, along with daily ta-
crolimus and renin-angiotensin-aldosterone system inhibitor
therapy. In cases of six-month treatment failure, rituximab was
replaced with sodium-glucose cotransporter-2 inhibitors and

pioglitazone. This approach reduced the risk of progression to
CKD stage 5D by 27 % over two years. During the COVID-19
pandemic, angiotensin-converting enzyme inhibitors were
temporarily discontinued due to hypotension concerns.

Digital nephrobiopsy

A significant innovation during the war has been the
implementation of digital nephrobiopsy using immuno-
histochemical analysis. This technology allows for kidney
biopsies to be performed in a central location with results
available within 24 hours through cloud-based technology,
facilitating rapid and remote diagnosis.

Lessons learned and recommendations

The war’s most severe negative impacts were felt in its
initial months. To improve resilience under conflict condi-
tions, several strategies are recommended:

— Training and educating personnel in emergency ma-
nagement for CKD patients.

— Preparing healthcare facilities and stockpiling essen-
tial medicines and consumables.

— Establishing robust communication links and external
support networks.

Discussion

The onset of war in Ukraine posed unprecedented chal-
lenges for the healthcare system, particularly in providing
specialized nephrological care to patients with CKD. Our
study highlights several key areas where the war impacted
nephrological services and how the medical community
adapted to these challenges [9].

Impact on patient care and oufcomes

The war significantly disrupted the continuity of care for
CKD patients. Population displacement, resource shorta-
ges, and logistical barriers made it difficult for many patients
to access necessary treatments. Despite these obstacles,
there were notable efforts to maintain and even improve care
where possible [10]. Virtual healthcare solutions became es-
sential, allowing for remote consultations and monitoring.
This adaptation ensured that patients could receive medi-
cal advice and adjustments to their treatment regimens even
when in-person visits were impossible [11].

Healthcare personnel and infrastructure

The migration of healthcare personnel was a critical issue
[12]. A lot of medical staff in southeastern Ukraine left, cau-
sing severe staffing shortages. However, western regions saw
an influx of medical professionals, partially balancing the
overall workforce distribution. This shift necessitated rapid
training and integration of personnel into new settings [13,
14]. Additionally, facilities had to adapt to power outages and
supply chain disruptions by stockpiling essentials and utiliz-
ing generators, ensuring that dialysis and other critical treat-
ments could continue with minimal interruption.

Technological and methodological innovations
One of the most significant innovations was the imple-
mentation of virtual nephrology care [3]. Through teleme-
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dicine platforms, nephrologists could continue to manage
patients with CKD effectively. This approach not only miti-
gated the immediate impact of physical barriers but also laid
the groundwork for long-term improvements in healthcare
delivery, offering a model for other conflict zones [15].

Incremental and extended dialysis regimens were suc-
cessfully employed to accommodate resource limitations
and patient needs. These approaches provided flexibility
and maintained patient outcomes despite the challenging
circumstances. Additionally, the increased use of rituximab,
facilitated by humanitarian aid, demonstrated the potential
for alternative treatment protocols to address medication
shortages and logistical challenges [16].

Transplantation and advanced therapies

Transplantation activities saw a significant boost, with
more than a 60% increase in adults and nearly double in
children. The use of advanced technologies such as lapa-
roscopic and robot-assisted donor nephrectomies and vir-
tual cross-matching techniques improved the precision and
success rates of transplantations. This period also saw the
introduction of human leukocyte antigen typing and donor-
specific antibody testing, which enhanced the safety and ef-
ficacy of transplant procedures [17, 18].

Challenges and limitations

Despite these innovations, the study also identified se-
veral persistent challenges. Logistical disruptions, particu-
larly in the initial months, led to delays in treatment and
increased patient morbidity [1, 6, 11]. The war-induced
stress had a measurable impact on blood pressure and over-
all health, underscoring the need for comprehensive stress
management and support systems for both patients and
healthcare providers.

Future directions

The experiences from Ukraine during the war provide
valuable insights into managing nephrological care under ex-
treme conditions. Key strategies included the rapid adoption
of telemedicine, flexible dialysis protocols, and innovative
treatment approaches. Moving forward, it is crucial to de-
velop robust contingency plans, enhance training for health-
care providers, and establish international collaborations to
support healthcare systems in conflict zones [5, 13, 17].

The war has undeniably tested the resilience of Ukraine’s
nephrological care system. However, the innovations and
adaptations that emerged from this crisis have the potential to
improve care delivery not only in Ukraine but also in other re-
gions facing similar challenges. Continued research and sha-
ring of best practices will be vital in refining these approaches
and ensuring that patients with CKD receive the care they
need, regardless of the circumstances [1, 13, 15, 17, 18].

Conclusions

While the war has posed significant challenges to ne-
phrological care in Ukraine, it has also spurred the deve-
lopment of innovative approaches that have yielded some
positive outcomes for CKD patients. The ongoing shortage
of medicines and supplies remains a critical issue. However,

humanitarian aid and scientific collaboration from inter-
national colleagues have provided vital support, helping
Ukrainian doctors to continue delivering essential care un-
der difficult circumstances.
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A>kab6apAi lca LLIaaOmMaH Omm

[HCTUTYT MICASIAMIAOMHOI OCBITY, HaLiOHAABH MeAndHUE yHiBepcuTeT imeHi O.O. boromonsLsi, M. Kuis, YkpaiHa

HedponoriyHa poonomora B YKPQAiHi y BOEHHMI YAC: BUKAUKM TA iIHHOBALT

Pe3iome. Biiina B YkpaiHi rmu60oKo BIUIMHYJIA Ha HalaHHs Hedpo-
JIOTIYHOI JIOTIOMOTH, CTBOPWBIIW YWCJIEHHI BUKIWKHU, BOIHOYAC
CIMOHYKAIOUM A0 3HAYHMX iHHOBaLil. Lle mocmimkeHHsI Ma€ Ha METi
MpoaHaJli3yBaTH JOCTYITHICTh Ta SIKiCTh HE(POJOTriYHOI JOTIOMOTH
B YKpaiHi y BOEHHUI1 yac, 30cepe/iKylourch Ha XpOHIUHill XBOpO-
6i Hupok 1-5D/T craniit. KoHbIIKT cipnynHUB TiepeMillieHHsT
HaceJIeHHsI, OOMEeXeHHsI AOCTYMY MO JiKYBaHHS W TIOpYIIEHHS
JIOTiICTUKM OXOPOHMU 3I0POB’sl, 110 HEraTUBHO BIUIMHYJIO Ha He-
dposoriuny monomory. HesBaxkarouu Ha 11i TpobJieMu, MEIUYHE
CITiIBTOBAPUCTBO A/IANTYBAIOCS 3aBISIKU BITPOBAIKEHHIO BipTyallb-
HO1 HeMPOJIOTii, MTOCTYMOBUX i PO3LIMPEHUX CXEM Miajli3y, a TAKOX
301IbIIEHHIO BUKOPUCTAHHSI HOBUX TeparieBTUYHUX MiaxoaiB. Biii-
Ha TIpU3BeJa JI0 3MEHIIICHHS YMCETbHOCTI HaceJIeHHS Ta Mirpartii
MEINYHOTO TEePCOHANTY, 30KpeMa 3 TBIEHHOTO CXOMy 10 3aXiTHOi
VYKpaiHu, 110 CIPUYMHWIO KaApOBMU AucOalaHC, SIKUI TOCTY-
MOBO BUIPaBJsUIU. TexHosoriuHi iHHOBallil (udpoBa Hebpobio-
Tcist 3 iIMyHOTICTOXIMIYHMM aHaJi30M i BUKOPUCTAHHSI XMapHUX
TEXHOJIOTI) TO3BOJWIM IIBUOKO MiarHOCTYBAaTH XBOPOOM HUPOK
NUCTaHUiiHO. BipTyanpHa MenanuyHa goromora Ta AUCTaHLIiHI

KOHCYJIbTallil 3a0e3rneunin 6e3nepepBHiCTb MEINYHOI JOMTOMOTH,
TO[Ii SIK YaCcTOTa TPAHCIUIAHTALil HUPKYU TTIOMIiTHO 3pOCya 3aBISKA
MepeIOBUM TEXHOJIOTISAM i MiXKHapoaHiii normomMosi. He3Baxarouun
Ha MOYaTKOBI MaTepialbHO-TEXHIYHI MPOOJIEeMU Ta OpaK pecypcis,
CTIMKIiCTb 1 amanTUBHICTh YKpAiHCbKOI cucTeMU HedposoriyHOl
JIOTTIOMOTH Oy oueBUIHUMU. Lle mocmimkeHHs MiIKPEeCTIOe BaxkK-
JIUBICTh HAMIfHOTO TUIAHYBaHHSI HAa BUIAJOK HAA3BUYAHUX CU-
Tyalill, Mi>KHapOIHOTO CITiBPOOITHMIITBA Ta BIIPOBAKEHHSI iHHO-
BallifHMX pillleHb TS MATPUMKA HaTaHHS MEIMIHOI TOITOMOTH B
30Hax KOHGIiKTY. OTprMaHi JaHi MPOITOHYIOTh LIiHHY iH(popMaIliio
PO YMpPaBJliHHS HEPPOJOTiYHOI JTOMOMOIOK B €KCTPEMaJIbHUX
YMOBax i MiAKPECTIOTh MOTEHLial IKUX iHHOBALl 111010 MOKpa-
IIEHHSI HAJIaHHST METUIHOI TOTIOMOTH B YChOMY CBITi.

Kio4yo0Bi cioBa: nedponoriuna nornomora; Ykpaina; oXopoHa
300pOB’SI BOEHHOTO Yacy; XpOHiuHa XBOpoOa HUPOK; BipTyalbHa
HedpoJIoris; aiaji3; TpaHCIUIaHTAallisl HUPKW; iHHOBAIlil B OXOPOHi
3JI0POB’ST; OXOPOHA 3JI0POB’ST B 30HI KOH(IIIKTY; MEIMYHA JIOTiC-
TUKA; TeJIeMeIUIIMHA; MIrpallisi MeIMYHOTO TIePCOHAITY; TYMaHi-
TapHa gornomora; 1ugpona Heppobiomncis
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XXH Bu3HavyaeThcs IK aHOMAaJIii CTPYKTypu ab0 (pyHKIIii
HUPOK, sIKi HasBHi MPOTSATOM I[OHAWMeHIe 3 MicsliB i Ma-
0Th Haciaku st 310poB’ss. XXH knacudikyeTbcsi Ha OCHO-
Bi NpUUMHM, KaTeropii MIBUIKOCTI KJIyOOUYKOBOI (iabrparlii
(LIK®) (G1-G)Y) i kareropii anboyminypii (A1-A3), ckopo-
yeHo [T1LA.

Peslome pekomeHAQLIN
i NPAKTUYHNX MOMEHTIB

Po3saiA 1. Ouinka XXH

1.1. BusiBAeHH$ Ta ouiHka XXH

1.1.1. Bussaenna XXH

IIpaktuunuii myHKT 1.1.1.1. TecTyiiTe 0Ci0 i3 rpyIu pU3MKy
11010 XPOHIYHOI XBopoou HUpoK (XXH) 3a 101moMorow BuMi-
PIOBaHHS abOYMiHY B Cedi Ta OLliIHKU IIBUAKOCTI KJTyOOUKOBOI
dinbrpauii (LIKD).

CKD is defined as abnormalities of kidney struc-
ture or function, present for a minimum of 3 months,
with implications for health. CKD is classified based
on Cause, Glomerular filtration rate (GFR) category
(G1-GY)), and Albuminuria category (A1—A3), abbre-
viated as CGA.

Summary of recommendation
statements and practice points

Chapter 1: Evaluation of CKD

1.1 Detection and evaluation of CKD

1.1.1 Detection of CKD

Practice Point 1.1.1.1: Test people at risk for and
with chronic kidney disease (CKD) using both urine
albumin measurement and assessment of glomerular
filtration rate (GFR).

Cy4acHa HOMeHKaTypa XpOoHi4HoOi xBopobu Hupok (XXH), sky sukopuctoBye KDIGO

KaTeropii nepcuctyloyoi anb6ymiHypii
Onwuc i giana3oH

A1l A2 A3

KDIGO: nporHo3 XXH 3a kateropiamu LUK®
i anb6yMmiHypii

Bip HopmanbHoOro

nipBULLLEHOro

3Ha4Ho
nigBULLIEHUA

MomipHo

AO TpOXM niaBULLLEHNNA

G1 | HopmanbHuii ab6o BUCOKWUI piBeHb | > 90
Q g § G2 | Tpoxu 3HWXEHWUI 60-89
%g_g G3a | Tpoxu abo NOMIPHO 3HMXXEHWI 45-59
% EE g G3b | MoMipHO a60 CUMLHO 3HIKEHMIA | 30—44
N 35 G4 | Oyxe 3HMxXeHUn 15-29

G5 | HupkoBa HepgoCTaTHICTb <15

< 3 mr/mmonb

> 300 mr/r
> 30 mr/Mmmonb

< 30 mr/r

30-300 mr/r
3-30 mr/mmonb

3eneHnin: HU3bKMIN PU3KK (3a BIACYTHOCTI IHLUMX O3HAK 3aXBOPHOBaHHSA HUPOK, XXH), X)XOBTWIA: MOMIPHO NiABULLEHWIA
PU3MK; NOMapaH4eBUn: PUSNK BUCOKUIA; YEPBOHWUIA: Ay>Xe BUCOKUIA pu3unk; LUK® — wBunakicTe kny6o4koBoi dinstpaii.
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Current Chronic Kidney Disease (CKD) Nomenclature used by KDIGO

Persistent albuminuria categories
Description and range

A1l A2 A3
KDIGO: Prognosis of CKD by GFR Normal
and albuminuria categories to mildly Moderately Severely
increased increased increased
< 30 mg/g 30-300 mg/g > 300 mg/g
< 3 mg/mmol 3-30 mg/mmol > 30 mg/mmol
089, G1 | Normal or high > 90
SE S| G2 |Midly decreased 60-89
oOmT
PN § | G3a | Mildly to moderately decreased 45-59
T C
&’ E -%_ G3b | Moderately to severely decreased | 30—44
E‘g Eé G4 | Severely decreased 15-29
S| @5 [Kidney failure <15

Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange: high risk;
Red: very high risk. GFR, glomerular filtration rate.

Ta6bnuys 1. Kputepii XxpoHi4HOi XBOpO6U HUPOK

(6yAb-siKa i3 HaBe BeHUX HUX4Ye O3HaK HasiBHa LoHaiMeHLe 3 micsiLi)

Mapkepwu ypaxxeHHs
HUpOK (1 a6o 6inbLue)

Anb6yminypis (CAK > 30 mr/r [> 3 Mr/MMonb))

AHomanii ocagy ceui

Criika remarypis

EnekTponiTHi Ta iHWi aHoManii BHAcnigok TyoynapHUX po3nagis
AHoManii, BUSBMEHI 3a OMOMOro ricTonorii

CTpyKTypHi aHOManii, BUABNeHi 3a JONOMOroo Bidyanisauii
IcTopis TpaHcnnaHTaLii HUPKK

3HMXeHHs UKD

LLUK® < 60 mn/xB Ha 1,73 m? (LLKD kateropii G3a—G5)

CAK — cniBBigHoLIeHHs anbbymiH/KpeaTtuHiH; LUK® — wuBuaKicTs Kiy604KkoBoi hinbTpaui.

Table 1. Criteria for chronic kidney disease (either of the following present for a minimum of 3 months)

Markers of kidney
damage (1 or more)

Albuminuria (ACR >30 mg/g [> 3 mg/mmol])

Urine sediment abnormalities

Persistent hematuria

Electrolyte and other abnormalities due to tubular disorders
Abnormalities detected by histology

Structural abnormalities detected by imaging

History of kidney transplantation

Decreased GFR

GFR < 60 ml/min per 1.73 m? (GFR categories G3a—G5)

ACR, albumin-to-creatinine ratio; GFR, glomerular filtration rate.

Kaacudikauyis XXH

XXH knacugikyerbea na ocnoi npuunnu, kateropii IIK® (G1-G5) i kareropii ans0yminypii (A1—A3), ckopo-

yeno ITITIA.!

KoxkeH 3 nux 3 KOMIIOHEHTIB cUCTeMHM Kilacuikallii Ma€e BUpilllaJibHe 3HAYeHHSI JUISI OLIiHKM mawieHTiB i3 XXH i mo-
roMara€ BU3HAYUTH TSKKICTh i pu3ukK. Huzkye HaBeneHo MOBiIKOBI TaOIMIIi 3 ONTMCOM KOXHOIO KOMIIOHEHTA. 3ayBaxTe,
1o xoua Bu3HayeHHs1 XXH Bkiouae 6arato pi3HUX MapKepiB ypaskeHHSI HUPOK i He 00MeXy€eThCst 3HKeHHSIM TTK® i
cniBBigHOIIEHHAM anboyMiH/KpeaTtuHiH (CAK) > 30 mr/r [> 3 Mr/mmonnb|, cuctema Kiacudikaliii 6a3yeThcst Ha 2 mapa-
metpax: LIK® i ctyninb anbOoyminypii (Tads. 2, 3). Lleit HIoaHC YacTo MPOMyCKaoTh MEAUYHI MPALliBHUKU Ta CTYEHTH.

Ta6nnys 2. Kateropii LUK® npun XXH

Kateropis LUK® LWK® (mn/xB Ha 1,73 m?) Tepminn
1 2 3
G1 >90 HopmarnbHuiA a60 BUCOKWUIA piBEHb
G2 60-89 Tpoxu 3HMKEHNIA?
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3aKiH4YeHHs1 Tab. 2

1 2 3
G3a 45-59 Big nerkoro 4o NOMipHOro 3HUXXEHHS
G3b 30-44 Big nomMipHOro oo CUbHOrO 3HUXKEHHS
G4 15-29 Ly>xxe 3HKeHnn
G5 <15 HuvpkoBa HefloCTaTHICTb

XXH — xpoHiyHa xBopoba HuUpok; LLUIK® — wBuakicte Kiy6o4koBoi ¢inbTpauyii. # — LLjogo piBHs monopgi. 3a Big-
CYTHOCTI O3HaK ypaxeHHs1 HUpok Hi G1, Hi G2 He BignoBigaroTe Kputepism XXH.

Classifying CKD

CKD is classified based on Cause, GFR category (G1—G5), and Albuminuria category (A1—A3), abbreviated as CGA.!

These 3 components of the classification system are each critical in the assessment of people with CKD and help
enable determination of severity and risk. Listed below are reference tables describing each component. Note that while the
definition of CKD includes many different markers of kidney damage and is not confined to decreased GFR and albumin-
to-creatinine ratio (ACR) > 30 mg/g [> 3 mg/mmol], the classification system is based on the 2 dimensions of GFR and
degree of albuminuria (Tables 2 and 3). This nuance is often missed by healthcare providers and students.

Table 2. GFR categories in CKD

GFR category GFR (ml/min per 1.73 m?) Terms
G1 >90 Normal or high
G2 60-89 Mildly decreaseda
G3a 45-59 Mildly to moderately decreased
G3b 30-44 Moderately to severely decreased
G4 15-29 Severely decreased
G5 <15 Kidney failure

CKD, chronic kidney disease; GFR, glomerular filtration rate. 2Relative to the young adult level. In the absence of
evidence of kidney damage, neither G1 nor G2 fulfills the criteria for CKD.

Ta6bnuys 3. Kareropii anb6ymiHypii npu XpoHi4yHin XBopo6i HUPOK

. CAK (np16nn3Ho eKBiBasneHT) .
Karteropis LUBA (mr/24 rop) TepmiHu
(Mr/mMmonb) (mr/r)
A1 <30 <3 <30 HopmanbHuiA a60 MOMIPHO MiABULLIEHNIA
A2 30-300 3-30 30-300 MomipHo nigBuLLIEHNIA?
A3 > 300 > 30 > 300 3HayHo nigBULLIEHMI

CAK — cniBBigHoOLLIeHHS1 anb6ymiH/KpeaTuHiH; LLIBA — LuBuAKicTe BUBEAEHHS aflbOYMIHY .

Table 3. Albuminuria categories in chronic kidney disease

ACR (approximately equivalent)
Category AER (mg/24 h) Terms
(mg/mmol) (mg/g)
Al <30 <3 <30 Normal to mildly increased
A2 30-300 3-30 30-300 Moderately increased?
A3 > 300 > 30 > 300 Severely increased

ACR, albumin-to-creatinine ratio; AER, albumin excretion rate.

[Mpaktnynamii myHkT 1.1.1.2. Tlicis BUIAgKOBOTO BUSIB-
JIEHHS TABUILEHOTO CITiBBiIHOIIEHHS abOyMiHY/KpeaTuHiHY
B ceui (CAK), remarypii abo HU3bKOI po3paxyHKoBoi [TTK®D
(plIK®) moBTOPITH TECTH, 11100 MiATBEPAUTH HasiBHiCTH XXH.

1.1.2. Metoau Bu3Ha4yeHHs cragii XXH

Pexomenpanig 1.1.2.1. Jdng mopociaux 3 pU3MKOM PO3BHU-
TKy XXH MM pekoMeHIyeEMO BUKOPUCTOBYBATU PO3PaxXyHKO-
BY IIBUIKIiCTh KJIYOOUKOBOI (DiibTpallii Ha OCHOBI KpeaTUHiHy

Practice Point 1.1.1.2: Following incidental detec-
tion of elevated urinary albumin-to-creatinine ratio
(ACR), hematuria, or low estimated GFR (eGFR), re-
peat tests to confirm presence of CKD.

1.1.2 Methods for staging of CKD

Recommendation 1.1.2.1: In adults at risk for
CKD, we recommend using creatinine-based estima-
ted glomerular filtration rate (¢GFRcr). If cystatin C is
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(pIIK®Dcr). Axuto noctynuuii uctatud C, kateropito LK
cJIin ouiHIOBaTH 3a KOMOiHalli€lo KpeaTuHiHy i 1uctatuHy C
(po3paxyHKOBa IIBUAKICTh KJIYOOUKOBOI (hiibTpallii Ha OCHOBI
kpeatuHiny i uucratuny C [pIIIK®dcr-cys]) (1B).

1.1.3. Ouinka xpowi3amii

IMpaktnunuii myHKT 1.1.3.1. Jlokas xpoHizaliii (TpuBasiicTh
MiHiMyM 3 Micsi1i) MOxe OyTU BCTAHOBJIEHO TAKUM UMHOM:

(i) oyt momepenHixX BUMiptoBaHb/omiHOK [TTK®;

(ii) meperssim morepedHiX BUMipIOBaHb allbOyMiHypii abo
OpoTeiHypii Ta MiKpOCKOITIYHUX TOC/iIKEeHb CeYi;

(iii) pe3yabraTu Bidyasisallii, TakKi sSIK 3MEHIIIEHHS pO3Mipy
HUPKM i 3MEHIIIEHHS] KOPTUKAJbHOI TOBLIMHMU;

(iv) maTosioriuHi 3HaXinKu, TaKi ik ¢piopo3 i aTpodis HUPOK;

(v) icropist XxBopoOM, 0OCOOJIMBO CTaHM, SIKi, K BiIOMO,
CIPUYMHSIIOTH 200 cripusiioTh XXH;

(vi) MOBTOPHI BUMiprOBaHHS MPOTSTOM i TIiCsT 3-MicsuHOL
TOYKMU.

IIpaktnunwmit myskr 1.1.3.2. He mpumyckaiite XpoHi4YHO-
ro PO3BUTKY Ha OCHOBi 0HOro aHoMajabHOro piBHs pIIIK® i
CAK, ockinbku 3Haxigka Moxe OyTH pe3yJIbTaTOM HellloJdaB-
HBOI'0 rocTporo ypaxeHHs HupoK (I'YH) a6o roctpoi xBopoou
Hupok (I'’XH).

[Mpaktuunuii myHkT 1.1.3.3. PO3MIsSIHBTE MOXJIUBICTbH TO-
yatky JdikyBaHHs XXH ripu nepiiomy niposii 3HukeHHs1 HTK®
a6o migBumieHHs1 CAK, skimo XXH BBaxa€eTbcsi BiporinHoO
yepes3 HasiBHICTh iHIIMX KJIIHIYHUX O3HAK.

1.1.4. Ouinka npuanaN

IIpakTanauii myHkT 1.1.4.1. Ycranosite npuunay XXH, Bu-
KOPHCTOBYIOUM KIIIHIYHUI KOHTEKCT, OCOOMCTMI i CiMeiHu!it
aHaMHe3, colialibHI (pakTopu Ta (haKTOPU HABKOJIUIIIHLOIO Cepe-
JIOBUILIA, JIIKU, (hi3MUYHe 00CTEXKEHHS, JJa00paTOPHi JOCIiIKEHHS],
Bi3yatizallilo Ta TeHETUYHY I MaTOJIOTIUHY JiarHOCTUKY (puc. 8).

IMpaktnynuit nyHkT 1.1.4.2. BukopucToByiiTe TecTu mJist
BCTAHOBJICHHS MPUYMHU Ha OCHOBI HasiBHUX pecypciB (Tab. 6).

Pexomenpartist 1.1.4.1. Mu npornoHyeMo BUKOHYBaTH 0io-
MCit0 HUPKU K MPUNHSITHUI, O€3MeYHU I 1iarHOCTUYHUI TecT

available, the GFR category should be estimated from
the combination of creatinine and cystatin C (creati-
nine and cystatin C-based estimated glomerular filtra-
tion rate [eGFRcr-cys]) (1B).

1.1.3 Evaluation of chronicity

Practice Point 1.1.3.1: Proof of chronicity (duration
of a minimum of 3 months) can be established by:

(i) review of past measurements/estimations of GFR;

(ii) review of past measurements of albuminuria or
proteinuria and urine microscopic examinations;

(iii) imaging findings such as reduced kidney size
and reduction in cortical thickness;

(iv) kidney pathological findings such as fibrosis and
atrophy;

(v) medical history, especially conditions known to
cause or contribute to CKD;

(vi) repeat measurements within and beyond the
3-month point.

Practice Point 1.1.3.2: Do not assume chronicity
based upon a single abnormal level for eGFR and ACR,
as the finding could be the result of a recent acute kidney
injury (AKI) event or acute kidney disease (AKD).

Practice Point 1.1.3.3: Consider initiation of treat-
ments for CKD at first presentation of decreased GFR
or elevated ACR if CKD is deemed likely due to pres-
ence of other clinical indicators.

1.1.4 Evaluation of cause

Practice Point 1.1.4.1: Establish the cause of CKD
using clinical context, personal and family history, so-
cial and environmental factors, medications, physical
examination, laboratory measures, imaging, and ge-
netic and pathologic diagnosis (Figure 8).

Practice Point 1.1.4.2: Use tests to establish a cause
based on resources available (Table 6).

Recommendation 1.1.4.1: We suggest performing a
kidney biopsy as an acceptable, safe, diagnostic test to

MennyHe
06CTEXEHHS
HedbpoTokcueii CvMNTOMY 11 O3HaKM
npenapatu naroorii ce4oBu-
BifIHVX LUNSIXIB
IcTopis CoujanbHa
XBOPOGU 1 ekosorivHa
icTopis

PeTenbHo BUBYITh CIMEAHMIA
aHaMHe3, BKITI0YHO i3 CIMENHUM
POAOBOAOM, LLOAO MOXIMBUX re-
HeTUYHMX NpuynH XXH

CyMNTOMM 1 03HaKK
CYCTEMHUX 3aXBOPIOBaHb

JlabopaTopHi aHaniau, Bidyanisayis i B3aTTA 3paskis
TKaHWH:

— aHania ceui Ta ii ocagy

— CMiBBIJHOLLIEHH: anbOyMiHy i KpeaTuHiHy B cevi
— CeponoriyHi Tectn

— YNbTpa3ByKOBe JOCHIMKEHHS

— 6ioncist HUPKK

— reHeTNYHe TeCTyBaHHA

Symptoms and signs
of systemic diseases

Physical
exam
Nephrotoxic Sym?toms antd 5|tgns
medications Qruiinatyitiac
abnormalities
Medical Sc?cial and |
history enVIrQnmenta
history

Obtain careful family history
for possible genetic causes,
including family pedigree for CKD

Laboratory tests, imaging, and tissue sample, such as:
« Urinalysis and urine sediment

« Urine albumin-to-creatinine ratio

- Serologic tests

« Ultrasound

« Kidney biopsy

« Genetic testing

PucyHok 8. OuiHKa npu4YnHN XPOHi4YHOI XBOpOOU
HUPOK

Figure 8. Evaluation of cause of chronic kidney
disease (CKD)

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

Tom 13, N2 2, 2024




HactaHoBu / Guidelines

Ta6bnuys 6. BkasiBku wwjono Bubopy gonaTtkoBuUxX TECTIB A1s1 OLIHKU MPUYNHN

AnepHo-MeaunyHi gocnigmxeHHs, MPT

LSRR Mpuknapgu KomeHTapi a6o Kno4oBi nocunaHHs
TecTty
OUiHITb CTPYKTYPY HUPKK (TOBTO (DOPMY HUPKK, PO3MIP, CU-
V3], BHYTpiLWHbOBEHHa yporpadis, KT | MeTpu4HiCTb Ta 03HaKu 06CTPYKLT) Ha HasiBHICTb KiCTO3HOI
3006paxeHHs | HUPOK, Ce4OBOfIB, CEYOBOro Mixypa, Ta pedrIoKCHOT XBOPOOMU.

MigBuLyeTbCA ponb JOAATKOBUX TEXHOMOTiV (Hanpyknag,
3D-ynbTpasByk)

Bioncis H1pkn

YepeswwkipHa nig Y3O-KoHTponem

3asBuyar JocniaKyeTbCs 3a [OMOMOroK CBITNIOBOI MIKPO-
cKonii, IMyHOdbryopecLeHLii Ta eNeKTPOHHOI MIKpocKonii, a B
JesiKMX CUTyaLisix MoXe BKIoHaT! MOMEKYNAPHY OiarHOCTUKY.
BukopucToByeTbCA AN TOYHOI OiarHOCTUKM, NMnaHyBaHHA
NiKyBaHH$, OLIHKM aKTMBHOCTI Ta XPOHi3aLlii 3aXBOPIOBaHHS
Ta MMOBIPHOCTI BiAMNOBIAI HA NiKyBaHHS; TAKOX MOXe BUKO-
pUCTOBYBATUCS OJ1 OLIHKM MrEHETUYHUX 3aXBOPIOBaHb

Jla6opatopHi
JOCHNIOXKEHHS:
CeponoriyHi,
JocnioKeHHst
ceui

Bioximi4Hi mocnigXeHHs, Lo BK0YaoTb
KUCMOTHO-MY>XHi N eNeKTPOoniTU4Hi aHa-
Nni3n, CEpPONOriyHi TECTU, TaKi AK aHTK-
PLA2R, ANCA, aHtutina go GBM.
EnekTpocbopes/imyHodikcaLis 6inkis
6e3CnpPOBaATKOBUX NIErKMX NaHLIOTIB,
CUpOBAaTKM 1 Ceui.

AHani3 cedi Ta JOCNiOXeHHs1 ocady cedi

Owve. KepiBHMUTBO 3 KniHi4HOI NnpakTnkm KDIGO 2021 gns
NiKyBaHHSA 3aXBOPOBaHb KNny6o4KiB??

MigBULLEHHS BU3HAHHSA PONi NIErKMX NaHLIOriB Y 3axXBO-
ptOBaHHAX HUPOK HaBiTb 3a BiACYTHOCTI MHOXWHHOI Mi€e-
oMK (MOHOKJSIOHanNbHa rammanarisi HUPKOBOIO 3Ha4YeHHS
[MGRS]))®

HasBHicTb CcTilikol rematypii a6o ans6yMmiHypii mae BUpi-
LanbHe 3Ha4YeHHs ans gudepeHuianbHOI OiarHOCTUKK

[eHeTn4He
TECTYBaHHSA

APOL1, COL4A3, COL4A4, COL4AS5,
NPHS1, UMOD, HNF1B, PKD1, PKD2

3 PO3BUTKOM IOr0 K IHCTPYMEHTY [iarHOCTUKMN O4iKYETbCS
36iNbLUEHHSA BUKOPUCTaHHSA. BU3HaHHA TOro, LLIO reHeTUYHi
NPU4YMHU € BiNbLL NOLLUMPEHUMU | MOXYTb BUABNATUCA 6€3
KNacun4Hoi CiMenHOI icTopii®: 1%

ANCA — aHTuHenTpobinbHi uuronnasmatnyHi aHtutina; APOL1 — anoninonpoteid 1; COL4A — anbcha-naHyror
konareHy IV tuny; KT — komm’totepHa Tomorpadpis; GBM — 6a3anbHa membpaHa kny6o4ka; HNF1B — renato-
ymtapHun ssaepHui ¢paktop 1B; MPT — marHiTHo-pe3oHaHcHa Tomorpadpisi; NPHS 1 — BpoxeHn HeghpoTUdHUi
cuHgpom; PKD1 — nonikicto3 Hupok 1; PKD2 — nonikicto3 Hupok 2; PLA2R — peuentop ¢pocghoninasm A2
M-tuny; UMOD — ypomogyniH.

Table 6. Guidance for the selection of additional tests for evaluation of cause

Test category Examples Comment or key references
Assess kidney structure (i.e., kidney shape, size,
Ultrasound, intravenous urography, CT symmetry, and evidence of obstruction) for cystic disease
Imaging kidneys ureters bladder, nuclear medicine | and reflux disease
studies, MR Evolving role of additional technologies (e.g., 3D
ultrasound)
Usually examined by light microscopy,
immunofluorescence, and electron microscopy, and, in
some situations, may include molecular diagnostics
Kidney biopsy | Ultrasound-guided percutaneous Used for exact diagnosis, planning treatment, assessing
activity and chronicity of disease, and likelihood of
treatment response; may also be used to assess genetic
disease
Chemistry including acid-base and electro- ,ﬁgﬁ;ggrlggfg é?f r;gg?;‘%/:;‘;%giewdelm e for the
Laboratory lytes, serologic tests such as anti-PLA2R, | ; o f the role of liaht chains i
tests: ANCA. anti-GBM antibodies ncreasing recognition of the role of light chains in
serologic Serum-free light chains, serum, and urine I((ldney ?lsea;se even in ttr?e afbseml:e of (}jultlple {Rﬂyéﬁg‘]?%
. y . g e monoclonal gammopathy of renal significance
urine tests ‘L)Jrr(i)rzillns?lseggg%T%rgsslzgwnngﬁrgzgﬂmgtion Presence of persistent hematuria or albuminuria is critical
Y in determining differential diagnosis
. Evolving as a tool for diagnosis, increased utilization
ggﬂﬁt'c ’,i\,gf,é; 6%%%\ 3HI€II(-21L gA;Kg?L;;?gg is expected. Recognition that genetic causes are more
9 ’ ’ ’ ’ common and may present without classic family history®®: 10

ANCA, antineutrophil cytoplasmic antibody; APOL1, apolipoprotein 1; COL4A, type IV collagen alpha chain; CT,
computed tomography; GBM, glomerular basement membrane; HNF1B, hepatocyte nuclear factor 1B; MRI, mag-
netic resonance imaging; NPHS1, congenital nephrotic syndrome; PKD1, polycystic kidney disease-1; PKD2,
polycystic kidney disease-2; PLA2R, M-type phospholipase A2 receptor; UMOD, uromodulin.
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IJI OLIHKY MPUYMHU Ta IPUUHATTS pillleHb PO JiKyBaHH:,

KOJIM 11e KJIiHIYHO TopeuHo (2D).

1.2. OuiHka LLUK®
1.2.1. Inmi ¢pyskuii nupok, kpiv [ITK®
IMpaktnunuii nyHkr 1.2.1.1.

(YHKIIiT HUPOK.

BuxopucroByiite TepMiH
«IK®», komu WaeThes PO CrienudivHy HUPKOBY (DYHKIIiIO
KITy004uKoBOi (inbrpamii. BukopucroByiiTe OiNbIn 3araabHUMA
TepMiH «(pyHKisA(1) HUPOK», KOJIU MAEThCS PO CYKYIHICTb

evaluate cause and guide treatment decisions when clini-
cally appropriate (2D).

1.2 Evaluation of GFR
1.2.1 Other functions of kidneys besides GFR
Practice Point 1.2.1.1: Use the term “GFR”
when referring to the specific kidney function of glo-
merular filtration. Use the more general term “kidney
function(s)” when dealing with the totality of functions
of the kidney.

Moyvatkosuii Tect plUK®cr*

Po3rnaHbTe mxepena noMunok
i HEOBXIAHICTb BiNbLL TOYHOT OLIHKM.
Yu BBaxaeTbea pLLUK® TouHo?

Tak Hi

BukopucToByiite
pLLUK®cr

BuMipsTt piBeHb
uuctatudy C

Po3arnsHemo noTeHwiiHi xepena noMunok
y pLUK®cr-cys i HeobXigHICTb LLe BinbLL
TOYHOT OLiHKMT. Y NoTpiGHa 6inbLL TO4HA OLiHKA?

Hi Tak
BuikopucToByBatu Bumipstu
pLLUK®cr-cys* LUK®D

OuiHka LUK® gns kniHi4HOro 3acTocyBaHHs

Initial test - eGFRcr*

Consider sources of error and need for
more accurate assessment.
Is eGFR thought to be accurate?

Yes No

Measure

Use eGFRcr cystatin C

Consider potential sources of error in eGFRcr-cys
and need for an even more accurate assessment.
Is a more accurate assessment needed?

No Yes

Use Measure
GFRcr-cys* GFR

Evaluation of GFR for clinical application

PucyHok 11. IMigxig Ao ouUiHKN LWUBUAKOCTI K/Ty604KOBOI (hinb-
Tpayii (LUK®) 3a gornomMororo no4atkoBux i LOMOMIXHUX TECTIB.
Anroputm onucye nigxig go ouyiHku LK®. Lev nigxig Buko-
PUCTOBYE Nno4vaTKoBe ¥ JOMOMIXHe TecTyBaHHs AJ1s1 PO3PO6KMN
ocTaTo4YHOI ouiHKu cnpaBxHboi LUK® i 3acTocyBaHHs i gnsa
iHAnBIAYyanbHOro npuAHATTA pilieHb. [Mo4YaTtKoBumM TECTOM
Ans ouiHky LLIK® € po3paxyHkoBa LLIK® Ha OoCHOBI KpeaTUHiHy
(plUK®cr), sika 6yae gocTynHa Ans 6inbLIOCTi JI0AeN, OCKinb-
KU KpeaTuHiH BUMIPIOETbCS PErYJISIPHO SIK YacTUHa 6a30Boi
meTaboniyHoi nadeni. SIkwjo odyikyetbcs, wo pllIK®cr 6yae
HeTO4YHOo, abo SKLWO 6inbLw ToYHa ouiHka LUK® HeobxigHa
AN NPUAHATTS KNHIYHNX pillieHb, Takux sIK giarHocTuka abo
BU3HAYeHHS CcTagii XpOHiYHOI XBOpO6U HUPOK abo [O3YyBaHHS
npenapary, Toai, Ko AOCTYMNHO, Cnif BUMIpsiTU uuctatuH C
i KpeaTuHiH i cnig ouiHuTn nepepb6ayyBaHy LUK® (pLLUK®-cys)
Ha ocHosi yuctatuHy C. SIkwo odyikyetbcs, wo pllIK®dcr-cys
6yAe HETOYHOI0, 260 SKLLO AJ1S MPUAHATTS KNTiIHIYHOIO PiLLIeHHS
HeobXxigHa Le 6inbL To4Ha ouiHka LUK®, Topai, akwo gocryn-
Ho, LIK® cnip BumipsiT 3a [OMOMOIoH KJlpeHCY eK30reHHUX
mapKepis ¢hinbTpayii B nna3mi aéo cedui.

* — $Ik no4aTkoBuIi TeCT MoXxe 6yTn Bu3Ha4yeHa LLIK® 3a yucratmHom C
(plLUK®cys abo plUK®cr-cys) B iHLLMX 380p0OBUX nonynsyisx 3i amiHamMmm
y BUPOGNeHHI KpeaTuHiHy Yepe3 aeTepMiHaHTH, BiaMiHHI Big LUK®, Taki
SIK 3MiHN M’1I30BOi Macu, abo cekpeLii KpeaTuHiHy, a0 No3aHUPKOBOI eri-
MiHaLii BHacnifoK BUKOPUCTaHHs crieynghidHnx nikis; 1 — pxxepena no-
munok y plLIK®cr-cys BK/lo4aroTh AyXe HU3bKy M’s130By Macy abo ayxe
BUCOKWI piBeHb 3ananieHHsl, BACOKi KaTabosi4Hi cTaHU a60 BUKOPUCTaH-
HS1 eK30reHHUX ctepoigis; * — posrnsaHbTe plUK®cys, a He pllIK®cr-cys
B iHLLINX 3[0poBuUx nonynﬂuiﬂx 3i BHMXKEHUM YTBOPEHHsAM eraTMHiHy He-
pe3 3MEHLLEeHHsI M’I30BOi Macn abo 3HUXEHHsI CeKpeLii KpeaTuHiHy 4mn
no3aHnpKoBoOI esnliMIHaLll BHacJllgoK BUKOPUCTaHHS NeBHUX JTIKIB.

Figure 11. Approach to glomerular filtration rate (GFR)
evaluation using initial and supportive tests. The algorithm
describes the approach to the evaluation of GFR. The
approach uses initial and supportive testing to develop a final
assessment of true GFR and to apply it in individual decision-
making. The initial test for the evaluation of GFR is creatinine-
based estimated GFR (eGFRcr), which will be available for
most people because creatinine is measured routinely as
part of the basic metabolic panel. If eGFRcr is expected to
be inaccurate, or if a more accurate assessment of GFR is
needed for clinical decision-making, such as diagnosis or
staging of chronic kidney disease or drug dosing, then, if
available, cystatin C should be measured, and creatinine and
cystatin C-based estimated GFR (eGFRcr-cys) should be
estimated. If eGFRcr-cys is expected to be inaccurate, or if an
even more accurate assessment of GFR is needed for clinical
decision-making, then, if available, GFR should be measured
using plasma or urinary clearance of exogenous filtration
markers.

*Initial test may be estimated GFR by cystatin C (eGFRcys or eGFRcr-
cys) in otherwise healthy populations with changes in creatinine gen-
eration due to non-GFR determinants such as changes in muscle mass
or creatinine secretion or extrarenal elimination due to the use of spe-
cific medications. t* Sources of error in eGFRcr-cys include very low
muscle mass or very high levels of inflammation, high catabolic states,
or exogenous steroid use. * Consider eGFRcys rather than eGFRcr-cys
in otherwise healthy populations with decreased creatinine generation
due to reduced muscle mass or decreased creatinine secretion or ex-
trarenal elimination due to the use of specific medications.
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Tabnuys 8. MNoka3aHHs fO 3acTocyBaHHA UuctatuHy C

CneuudpivHum

npuquHa 3HN)XEHHSA

AomeH KNiHiYHUA cTaH TOYHOCTI KomenTapl fo ouitku WK®
1 2 3 4
pLUK®dcys moxe 6yTn NPUNHATHOO, AKLLO
Posnagmn xapdyBaHHa'?” | He-LLUK® pgetepmiHanT SCr | Hemae CcynyTHiX 3aXBOptoBaHb, OKPIM 3MeH-
LLIEHHA M’A30B0Oi Macw
EkcTpemanbHuii Bug pLLUK®cys Moxe 6yTV NPUAHATHO, SKLLIO
crnopTy/Bnpasw/60au- He-LLIK® pnetepmiHaHT SCr | 36iNnbLUEHHS M’A30BOi Macu € €AMHO
6ingep aHomarieto
[abiTyc pLUK®cys moxe 6yTn AOUINBHOW B nali-
Tina i 3amiHu AmMnyTauis BuLLe Big . €HTIB 6€3 iHLUMX CynyTHIX 3aXBOPIOBaHb.
M’I30BOI KoniHa'® He-LLIK® petepwmiranTy SCr 3anponoHyiTe pLUK®cr-cys nauieHTam i3
macwu CYnyTHIMW 3aXBOPIOBaHHAMM

TpaBma CUMHHOrO MO3KY
3 napannerieto/napana-
pe3om abo TeTpanneri-
€to/KBagpunapesomM

He-LWK® petepminaHtn SCr

pLLUK®cys moxe 6yTy AOpe4HOI0 As TUX,
XTO HE Ma€ iHLUMX CYMyTHIX 3aXBOPIOBaHb.
3anponoHynTe pLUKdcr-cys nauieHtam i3
CYnyTHIMW 3aXBOPIOBaHHAMM

OxupiHHA knacy ll1a°

He-LWK® petepminaHtn SCr
Ta SCys

pLUK®-cys Bussmnacs HanTo4YHILLOK

Cnoci6b XuTT

|_|aJ'IiHH9|129' 130, 131

He-LLUK® getepmiHaHTh
SCys

MiHimanbHi gani, npunycTite pLUK®cr,
AKLLO HeMae 3MiH y aetepMiHaHTax SCr,
BiAMiHHMX Bif LLUK®, a6o cynyTHix 3axBo-
ptoBaHb

Lieta

HusbkonpoTteiHoBa gieTa

He-LLK® getepmiHaHTh SCr

KeTtopieta

He-LLK® petepmiHaHTh SCr

BeretapiaHcbka

He-LLUK® petepmiHaHTn SCr

LieTn 3 BUCOKUM BMicC-
ToMm 6inka Ta go6aBkamm
KpeaTuHy

He-LLUK® pnetepmiHaHTh SCr

MiHimManbHi gaHi ceigyatb Npo Te, LWo
pLUK®cr moxe 6yTn NPUAHATHORO, SKLLO
HeMae 3MiH y geTepMiHaHTax SCr, Big-
MiHHUX Big LLUK®, a6o Hemae cynyTHix
3axBOpOBaHb

IHLWi xBOPO6MY,
He noe’si3aHi 3
XXH

MansHyTpuLis

XpoHiyHa xBopo6a, ne-
penbadvyBaHuin BNAB Ha
He-LLUK® petepmiHaHTn SCr
i Scys

pLUK®cr-cys Mmoxe 6yTH MeHLL TOYHOI
Yyepes cniBiCHYBaHHA HEQOCTaTHLOrO
Xap4yBaHHs Ta 3ananeHHs. 3anponoHyinTe
BuKopucTtoBysaTtu BLUK® ans npunHaTTs
piLleHb LWoAo JiKyBaHHA Ha OCHOBI PiBHSA
LLIK®

PaKa, 132, 1383, 134, 135, 136, 137

XpoHivHa xBopoba, ne-
penbdavysaHuii BNAnB Ha
He-LLUK® petepminantn SCr
i SCys

MokasHuk pLUK®dcr-cys npoaemMoHcTpyBas
HamnobiNbLLYy TOYHICTb Y AOCTIAKYBaHNX
nonynsayisx, ane € iMOBIPHICTb MEHLLO|
TOYHOCTI B 6iNnbLL ocnabneHux nogen abo
Npn pakoBUX 3aXBOPIOBAHHAX 3 BUCOKMM
060pOTOM KJITUH. 3anpomnoHynTe BUKOPUC-
ToByBaTu BLUK® ana npunHATTA pilleHb
040 NiKyBaHHS Ha OCHOBI piBHA LLIK®D

CepueBa HepocTaTHICTL

138,139

XpoHivHa xBopo6a, ne-
penbadvyBaHuin BNAMB Ha
He-LLUK® petepminantn SCr
i SCys

Xoua paHi o6mexeHi, pLUK®dcys 3naetbes
MEHLU yrnepea)eHoto, ane BCi BOHWM MakTb
HU3bKY TOYHICTb. 3anponoHyNTe BUKOPUC-
ToByBaTu pLLIK®Dcr-cys a6o pLLUK®dcys ans
pPYTUHHOI ouiHkM LLUK®. 3anponoHyrite
ByKopucTtoBysatu BLUK® ans npunHATTS
piLleHb o0 fiKyBaHHA Ha OCHOBI PiBHS
UKD

leposa, 79,140, 141

XpoHivHa xBopoba, ne-
pen6avyBaHuin BNAB Ha
He-LUK® petepmiHaHT SCr
i SCys

Xoya paHi o6mexeHi, pLLUKdcys 3naeTtbea
MEHLL ynepemkeHoto, arne BCi BOHW MatoTb
HM3bKY TOYHICTb. 3anpornoHyiTe BUKOPKC-
ToByBaTth pLUK®cr-cys abo pLLUKdDcys ans
pYTUHHOI ouiHku LLIK®. 3anponoHyiite BUKO-
puctoByBaTy BLUK® ans npumMHATTA piLleHb
00 NiKyBaHHA Ha OCHOBI piBHsA LLUK®
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3akiH4YeHHs1 Tab. 8

4

Kara6oniyHi xsopobu
CMNOXMBAHHA®

XpoHivHa xBopoba, ne-
pen6advyBaHuin BNAB Ha
He-LUK® petepmiHanT SCr
i SCys

MiHimanbHi gani, ane pLUK®cr-cys moxe
6YTN HETOYHOIO. 3anpPONOHYINTE BUKOPUC-
ToByBaTu pLLIK®Dcr-cys npotun plUK®cr
ONsa PYTUHHOI ouiHKM LLUK®. 3anponoHynte
BuKopucTtoBysatu BLUK® ans npunHATTS
piLleHb LWoAo JiKyBaHHA Ha OCHOBI PiBHSA
LLIK®

XBOpPOO6U BUCHAXKEHHSA
M’sA3iB"42

XpoHivHa xBopoba, ne-
penbadvysaHuin BNAB Ha
He-LLUK® petepminantn SCr
i SCys

MiHimanbHi gani. OgHe gocnigpKeHHs no-
Kasye BenvKe 3mileHHs ak ans plUKdcr,
Tak i ans plUK®cys. 3anponoHyiiTe BY-
kopuctoByBaTtu pLUK®dcr-cys ans pyTuHHOI
OuiHKM LLUK®. 3anponoHyiiTe BUKOPUCTOBY-
BaTV BLUK® gnsa npunHATTA pilleHb LWoao
NiKyBaHHA Ha oCcHOBI piBHA LLUK®D

Crepoigmn (aHaboniyHi,
rOpMOHarbHi)

XpoHi4Ha xBopoba, ne-
penbavyBaHuin BNAVB Ha
He-LUK® petepmiHanT SCr

®izionoriyHmi Brnve Ha SCys HeBigoMuUN,
MOXHa npunyctutn pLUK®cr-cys

Bnnue nikiB

i SCys

SHUXKEHH: KaHalbLeBOoi
cekpedii

He-LLK® pnetepmiHaHTh SCr

pLLUK®cys Moxe 6yTy AOPEYHOI0, AKLLO
NiK1 BNAMBAIOTL NULLE HA KPeaTUHIH i
HemMae CynyTHiX 3axBopoBaHb. 3anpono-
HynTe BrKopucToBysaTtu BLUK® ana npun-
HATTS piLLeHb LWOoAO0 NiKyBaHHA HA OCHOBI
piBHs LUK®

AHTNBIOTUKM LLMPOKOrO
cnekTpa gii, aKi 3MeH-
LYIOTb eKCTpapeHarnbHe
BUBELEHHS

He-LLK® getepmiHaHTh SCr

pLUK®dcys moxe 6yTn JOPEYHO0, AKLLO
NiKM BNAMBAKOTb NULLE HA KPEaTUHIH i
HemMae CynyTHiX 3axBoptoBaHb. 3anporno-
HynTe BuKkopucTtoBysatu BLUK® ans npun-
HATTS PiLLEeHb LWOAO0 NiKyBaHHSA HA OCHOBI

piBHa LUK®D

PLUK® — po3paxyHKoBa LWBUAKICTb Ki1y604KkoBoOi ¢hinbTpauii; pLUK®cr — ouyiHeHa LLUK® Ha ocHOBIi KpeaTuHiHy;

pLUK®cr-cys — LIK®, oyiHeHa Ha OCHOBI KpeaTuHiHy i umctatuHy C; LLIK® — wBuakicte K/1iy604K0oBOI ¢hinbTpa-
yii; BLUK® — BumipsiHa WuBuAKIicTe Ki1y604KoBOi ghinbTpauii; SCr — cupoBaTkoBui kpeaTuHiH; SCys — cupoBart-
KoBu¥ uuctaTtuH C.

Table 8. Indications for use of cystatin C

Domain Spitgzgiglcl::cal Causg:;:rzz;eased Comments on GFR evaluation
1 2 3 4
. . Non-GFR determinants eGFRcys may be appropriate if no comorbid
127
Eating disorders of SCr illness other than reduction in muscle mass
Extreme sport/exercise/ | Non-GFR determinants eGFRcys may be appropriate if an increase in
body builder of SCr muscle mass is the only abnormality
Body habitus | Above-knee Non-GFR determinants etC;]FRcys mzta)y dbe agﬁ.roprlaée in th?SEG"l\é'lghOUt
and changes | amputation'® of SCr other comorbid conations. suggest e er-
in muscle cys in those with comorbid illness
mass Spinal cord injury with L .

. ; i . eGFRcys may be appropriate in those without
g?rauﬂgﬂ'ig) a};f:/lparesm l(;lfogc(?FR determinants other comorbid illness. Suggest eGFRcr-cys in
qug drip afe sigs those with comorbid illness
Class Ill obesity*® Efogb?ZE ddgtg;rglnants eGFRcr-cys demonstrated to be most accurate

. . Non-GFR determinants Minimal data, suggest eGFRcr if no changes to

129, 130, 131

Lifestyle Smoking of SCys non-GFR determinants of SCr or comorbid illness
) . Minimal data, suggest eGFRcr may be
Diet Low-protein diet l;lfogCC;‘.FR determinants appropriate if no changes to non-GFR
determinants of SCr or no comorbid iliness
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The end of the table 8
1 2 3 4
. Non-GFR determinants
Keto diets of SCr
. Non-GFR determinants
Vegetarian of SCr
High-protein diets and Non-GFR determinants
creatine supplements of SCr
Chronic iliness, pre- eGFRcr-cys may be less accurate because of
Malnutrition sumed impact on non- coexistence of malnutrition and inflammation.
GFR determinants of SCr | Suggest using mGFR for treatment decisions
and SCys based on the level of GFR
. eGFRcr-cys demonstrated to be most accurate
gLTr:\oendlcirlmlqln:gfbﬁrﬁ;m- in populations studied but likelihood of lesser
Cancera 182133, 134,135, 136, 137 GFR detefminants of SCr | &ccuracy in more frail people or in cancers with
and SCvs high cell turnover. Suggest using mGFR for
y treatment decisions based on the level of GFR
. i Although limited data, eGFRcys appears less
gﬁé]oenéﬁrwnggf ’oﬁrﬁ on- biased but all have low accuracy. Suggest
Heart failure 138139 GFR detefminants of SCr using eGFRcr-cys or eGFRcys for routine GFR
and SCvs evaluation. Suggest using mGFR for treatment
y decisions based on the level of GFR
jiness other Although limited data, eGFR I
than CKD . ) ough limited data, e cys appears less
SLTr:\oendlci rlrl:n:cszf’oﬁrﬁ on- biased but all have low accuracy. Suggest
Cirrhosis? 79 140. 141 GFR detefminants of SCr using eGFRcr-cys or eGFRcys for routine GFR
and SCvs evaluation. Suggest using mGFR for treatment
y decisions based on the level of GFR
. Minimal data but eGFRcr-cys may be
Chronic iliness, pre- . .
Catabolic consuming sumed impact on non- |nglcéc|>qura;e. Su%gestGL::s%ng e?F?Cr'CéS vS. t
diseases*® GFR determinants of SCr | &2 1cr Tor routine evaluation. Sugges
and SCvs using mGFR for treatment decisions based on
y the level of GFR
. Minimal data. One study shows large bias for
Chronic iliness, pre- -
Muscle wasting sumed impact on non- both eGFRcr and eGFRcys. Suggest using
diseases'* GFR determinants of SCr eGFRcr—cyg for routine GFR evaluatlon.. '
and SCvs Suggest using mGFR for treatment decisions
y based on the level of GFR
Steroids (anabolic, Nfog-CGF;fdeiermggnts Physiological effect on SCys unknown, suggest
hormone) 0 r. £fiect on SLys eGFRcr-cys
not known
eGFRcys may be appropriate if medication
Medication Decreases in tubular Non-GFR determinants affects only creatinine and no comorbid iliness.
offects secretion of SCr Suggest using mGFR for treatment decisions

based on the level of GFR

Broad spectrum
antibiotics that decrease
extrarenal elimination

Non-GFR determinants
of SCr

eGFRcys may be appropriate if medication
affects only creatinine and no comorbid iliness.
Suggest using mGFR for treatment decisions
based on the level of GFR

eGFR, estimated glomerular filtration rate; eGFRcr, creatinine-based estimated GFR; eGFRcr-cys, creatinine
and cystatin C-based estimated GFR; GFR, glomerular filtration rate; mGFR, measured glomerular filtration rate;
SCr, serum creatinine; SCys, serum cystatin C.

1.2.2. Pekomenaanii aJist JikapiB Ta iHIIMX nocTaYajibHU-
KiB MEIUYHUX MOCIYT
IMpaktnunmii myHkT 1.2.2.1. BukopucroByiite KpeaTuHiH

cupoBaTku (SCr) i OLiHIOBaJIbHE PIiBHSIHHS AJISI MOYATKOBOL

ouinku LHIK® (puc. 11).
Pexomenpamis 1.2.2.1. Mu peKOMEHIYEMO BUKOPUCTOBY-

Batu plIIK®cr-cys y kiniHiuHux cutyauisx, konu plIIK®Dcr €
MeH TouHuM i [ITK® BriimBae Ha MPUHATTS KIIHIYHUX Pi-

eHsb (taou. 8) (1C).

1.2.2 Guidance to physicians and other healthcare

providers

Practice Point 1.2.2.1: Use serum creatinine (SCr)
and an estimating equation for initial assessment of

GFR (Figure 11).

Recommendation 1.2.2.1: We recommend using
eGFRcr-cys in clinical situations when e GFRcr is less
accurate and GFR affects clinical decision-making

(Table 8) (1C).
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IMpakrrnununii nyHKT 1.2.2.2. SIK1110 OiJbLI TOYHE BUSHAYEH -
Hs1 LIIK® BrimuBaTMMe Ha PillIcHHST TIPO JIIKyBaHHS, BUMIipsIiiTe
[IK® 3a mormomMororo KJipeHCYy eK30reHHOro Mapkepa (iib-

Tpaliii B 11a3mi abo cedi (Tads. 9).

IMpaktnunuii nyHKT 1.2.2.3. 3po3ymiiiTe 3HaUeHHS it oOMe-
xxeHHs K pLIK®, Tak i BUMipssHOT IIBUAKOCTI KITYOOYKOBOT
¢inerpauii (BIIK®), a Takox BapiabeabHICTh i (hakTOpH, SIKi
BILIMBaOTh Ha BuMiptoBaHHs SCr i mucratuny C.

IIpaktuunuii myHkr 1.2.2.4. Intepnperanisa piBHsa SCr Bu-

Marae BpaxyBaHHSI CITOKMBaHHS 1Xi.

TMpakTnunuit myHKT 1.2.2.5. OLiHITh MOTEHLiaI TOMWIKU B
pLIK® mix yac ouinku 3minu B [ITK® 3 yacom.

[Mpaktuauuii myHKT 1.2.2.6. BpaxoByiiTe BUKOpUCTaHHS
pO3paxyHKOBOI IBUAKOCTI KJTyOOUKOBOI (iibTpallii Ha OCHO-
Bi mucratrnny C (plIK®dDcys) y aessknx KOHKpEeTHUX 0OCTa-

BUHax.

IIpakTrannii myHKT 1.2.2.7. 3po3yMiiiTe HACTIIKM BimMiH-
Hocreir Mixk pLIIK®cr i pIlIIK®cys, ocKiTbKM BOHM MOXYTb
OyTH iH(OPMATUBHUMMU SIK Y HAIIPSIMKY, TaK i B MacIlUTadi 11X

BiIMiHHOCTEIA.

TMpakTuunuii myHkT 1.2.2.8. BpaxoByiite yac 300py ceyi st
BUMIipIOBaHHSI KJTipeHCy KpeaTuHiHy, sikiio BLLIK® HenoctynHa

i pLLIK®Dcr-cys BBaXKAETHCSI HETOUHOIO.

Practice Point 1.2.2.2: Where more accurate as-
certainment of GFR will impact treatment decisions,
measure GFR using plasma or urinary clearance of an
exogenous filtration marker (Table 9).

Practice Point 1.2.2.3: Understand the value and li-
mitations in both eGFR and measured glomerular filtra-
tion rate (mGFR) as well as the variability and factors
that influence SCr and cystatin C measurements.

Practice Point 1.2.2.4: Interpretation of SCr level
requires consideration of dietary intake.

Practice Point 1.2.2.5: Assess the potential for error
in eGFR when assessing a change in GFR over time.

Practice Point 1.2.2.6: Consider the use of cystatin
C-based estimated glomerular filtration rate (¢GFRcys)
in some specific circumstances.

Practice Point 1.2.2.7. Understand the implications
of differences between eGFRcr and e GFRcys, as these
may be informative, in both direction and magnitude of
those differences.

Practice Point 1.2.2.8: Consider timed urine col-
lections for measured creatinine clearance if mGFR
is not available and eGFRcr-cys is thought to be in-
accurate.

Ta6nunys 9. lNopiBHAHHS oyiHeHoi Ta BuMipsiHoi LLIK®

PospaxyHkoBa LUK®
3a SCr i/a6o unctatuHom C

BumipsaHa LUK®

Hepoporuii i npocTuii y BUKOHaHHI cnocié

BinbL goporui, 6inbL TPYAOMICTKUI | iHBA3UBHUI Croci6

LLInpOKO [OCTYMNHWI | MOXeE TakoX BU-
KOPUCTOBYBATMCA Ha Micui fornagy, nerko
MOBTOPOETLCS

JoCTynHO n1Lle B NEBHMX LiEHTpax

JocTynHi MeToam BUMIpIOBaHHS, AKi HE BUMararoTb 360py cedi (Hanpu-
Knag, KnipeHc nnasmu). binbLlwicTb NPOTOKOAMIB BMMaratoTb MOBTOPHUX
3paskKiB KpoBi, MOTEHLINHO NPOTAroM TPMBANOro Yacy

Mikponpo6u 3a [ONMOMOrot nanbla 4O3BONAITE NPOBOAUTY TECTYBAHHSA
Ha Micui. TecTyBaHHsA 6yno onucaHo, asne He NPOBOAUTLCA PerynsapHo

HepoctaTHbO TOYHMI ANS BCiX KNiHIYHMX
cuTyauin

TouHun nokasHuk LLUK® y Beix cutyauiax i B mexax gianaszoHy LLIK®. Bu-
Marae iHauBigyanbHUX NPOTOKONIB

BigcTae Big 3miH LUK®D

30aTHUIN BU3HAYNTU PaHHi 3MiHM LUK

3anexHo Big oetepMiHaHTy LLIKO

MeHLwunn BB geTepMiHaHT, He NoB’a3aHunx 3i LUK®

LK® — wBuaKicts Kiy604koBoi hinbTpauyii; SCr — kpeaTuHiH cupoBaTKu.

Table 9. Comparison of estimated GFR and measured GFR

Estimated GFR by SCr
and/or cystatin C

Measured GFR

Inexpensive and easy to implement

More expensive, more time-consuming, and invasive

Widely available and may also be used at
point of care, easily repeatable

Only available in certain centers

Methods to measure that do not require urine collections are available
(i.e., plasma clearance)

Most protocols require repeat blood samples potentially over a long
duration

Microsampling tests by fingerpick enable point-of-care testing. Testing has
been described, but not routinely performed

Not sufficiently accurate and precise for all
clinical situations

Accurate for GFR in all situations and across the GFR range. Requires
individualized protocols

Lags behind changes in GFR

Able to identify early changes in GFR

Subject to non-GFR determinant
confounding

Less influenced by non-GFR determinants

GFR, glomerular filtration rate; SCr, serum creatinine.
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1.2.3. HacraHoBu 11 KJiHiYHMX JIaOopaTopiii

IMpaktnunumii nyHkt 1.2.3.1. 3acrocyiite nxabopaTopHi
CTaHAapTU AOTJIsIMY, BUKJIaAeHi B Taba. 11, mob6 3abe3neynutu
TOYHICTb i HamilHicTh Tpu omiHui LITK® 3a mormomororo Kpea-
TUHIHY i nucratuny C.

IMpaktnunuii myHkT 1.2.3.2. BpaxoByoun HasiBHi pecypcHu,
KJIiHI9HI JTabopaTopil MOXKYTh PO3IJISTHYTH MOXKJIUBICTh BHAMi-
PIOBaHHS SIK KpEaTUHIHY, TaK i HUCTaTUHY a00 SIK BHYTPIllIHii
TeCT, a00 SIK peKOMEHIOBaHUI TECT.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipxyeanus

[Mpaktnunuit myHkT 1.2.3.3. Jlaboparopii, 1110 BUMipIOIOTb
KpeaTuHiH y HEMOBJISIT 200 MaJIeHbKUX JiTeli, TOBUHHI 3a0e3re-
YUTH, 100 MPOLIEC KOHTPOJIIO SIKOCTi BKJIFOUAB HAHWXKUY MEXY
O4iKyBaHOTO Jlialta30Hy 3HAUYeHb JIJISI 1iE€T TPYITM iHTEPEeCiB.

IIpaktnunwmii myHkT 1.2.3.4. Po3misiHbTe MOCIiIOBHE BU-
KOpUCTaHHsI (hepMEHTAaTUBHUX aHaJIi3iB KpeaTUHiHYy B HiTei,
BpaxoBYIOUM BUIIWI BiTHOCHMUI BHECOK HEKpEaTMHIHOBUX
XPOMOT€HIB y BUMipSIHUI KpeaTUHIH y AiTeli IIpU BUKOPUCTAH-
Hi aHamizy Adde, a Takoxk 3HAUHY NOIIUPEHICTh XKOBTSIHUYHUX
i TeMOJTi30BaHUX 3pa3KiB y Mepiof HOBOHAPOIKEHOCTI.

1.2.3 Guidance to clinical laboratories

Practice Point 1.2.3.1: Implement the laboratory
standards of care outlined in Table 11 to ensure accuracy
and reliability when assessing GFR using creatinine and
cystatin C.

Practice Point 1.2.3.2: Given available resources,
clinical laboratories may consider the possibility of
measurement of both creatinine and cystatin either as
an in-house test or as a referred test.

Special considerations

Pediatric considerations

Practice Point 1.2.3.3: Laboratories measuring cre-
atinine in infants or small children must ensure their
quality control process include the lowest end of the ex-
pected range of values for the group of interest.

Practice Point 1.2.3.4: Consider the consistent use
of enzymatic creatinine assays in children, given the
higher relative contribution of non-creatinine chromo-
gens to measured creatinine in children when using the
Jaffe assay, and the high prevalence of icteric and hemo-
lyzed samples in the neonatal period.

Ta6bnuys 11. CtaHAapTH BNpoBafAXeHHs A1 3a6e3rne4eHHs1 TOYHOCTi Ta HagilMHOCTi oyiHku LUK®
3a [OorMoMoror KpeatuHiHy i ypuctatmHy C

PiBHSAHHSA

Mopasante pLUK® Ha goaatok Ao CMpoBaTKOBMX KOHLIEHTPALIN MapkepiB (hinbTpauii, BAKOPUCTOBYOHM NepeBipeHi

POCNNX, BUKOPUCTOBYHOHM OAMHMLI MI/XB Ha 1,73 M2

Mopasante pLLUK®, okpyrneHy o Hanbamx4oro Linoro ynucna ta BigHocHo nnotwi nosepxHi tina (MNMT) 1,73 m? y go-

MoeigomneHi piBHi pLUK® < 60 mn/xB Ha 1,73 M2 cnig no3Ha4aTt K HU3bKI

ognHUUSAX (mr/gn);

YMOBHUX OANHULAX (Mr/n)

IMig yac 3BiTyBaHHA NPo pPiBHI MapKepis (hinbTpaLii nogasanTe:
(i) KoHueHTpauito SCr, oOKpyrieHy [0 HanbAMXYOro LINoro YACna, AKLLIO BOHA BMPaXeHa B CTaHAAPTHUX MDKHAPOOHUX
oOMHULAX (MKMOTb/N), | OKPYrieHy [0 HanbnmX4oi COTOI YaCTUHW LNOro Yncna, SKLO BOHa BUPaXeHa B YMOBHUX

(i) koHUeHTpauito unctatnHy C y cupoBartLi, OKpyrineHy 4o HanbavX4oi COTOI Linoro Yyncna, kLo Bupaxarm ii B

oonHuLUAX (mr/gn);

YMOBHUX OAMHULAX (Mr/1)

IMig Yac 3BiTyBaHHA NPO PiBHI MapKepis hinbTpaLii nosigomMnanTe:
(i) koHueHTpauito SCr, OKpyrfieHy A0 HanbAMXXHYOro Lifloro Yncna, kLo BOHA BMpaXKeHa B CTaHOAPTHUX MiDKHAPOLAHNX
oanHMLAX (MKMOIbL/N), | OKPYrneHy [0 HAaNGMXYOT COTOI YaCTMHM LIIOro YMcna, SKLLO BOHa BUPaXeHa B YMOBHMX

(i) koHUeHTpauito unctatnHy C y cupoBartLi, OKpyrineHy 0o HanbavX4oi COTOI Linoro Yyncna, kLo BOHa BMpaXKeHa B

BumipsariTe Mapkepu dinbTpadii 3a 4ONOMOroko crnewjianbHOro To4HOro (koediuieHT Bapiauii [CV] < 2,3 % Ana kpeatu-
HiHY i < 2,0 % ons umctatuHy C) aHanisy 3 kanibpyBaHHAM, SKe MOXHa NPOCTEXUTU 32 MiXKHAPOAHUMUW CTaHAAPTHUMM
eTafioHHMMKN MaTepianamu i 6axxaHuM BIOXMNEHHAM (< 3,7 % Ons KpeaTuHiHy i < 3,2 % ons unctatuHy C)

Table 11. Implementation standards to ensure accuracy and reliability of GFR assessments
using creatinine and cystatin C

Report eGFR in addition to the serum concentrations of filtration markers using validated equations

using the units ml/min per 1.73 m?

Report eGFR rounded to the nearest whole number and relative to a body surface area (BSA) of 1.73 m? in adults

Reported eGFR levels < 60 ml/min per 1.73 m2 should be flagged as being low

When reporting levels of filtration markers, report:

units (mg/l)

(i) SCr concentration rounded to the nearest whole number when expressed as standard international units (umol/l) and
rounded to the nearest 100th of a whole number when expressed as conventional units (mg/dl);
(i) serum cystatin C concentration rounded to the nearest 100th of a whole number when expressed as conventional

for creatinine and < 3.2 % for cystatin C) compared

Measure filtration markers using a specific, precise (coefficient of variation [CV] < 2.3 % for creatinine and < 2.0 % for
cystatin C) assay with calibration traceable to the international standard reference materials and desirable bias (< 3.7 %
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IMpaxktuunuit myHkT 1.2.3.5. PiBenp plIIK®cr < 90 mi/xB
Ha 1,73 M?> MOXXHa TTO3HAYNTH SIK «HU3bKUI» Y TiTei i MiaTiTKiB
BiKOM BiJI 2 pOKiB.

1.2.4. Bu6ip piBusinb s oninku [TTK®

Pexomenparis 1.2.4.1. Mu peKOMeHIyEMO BUKOPHUCTOBYBa-
™ niepeBipeHe piBHAHHS oliHku [ITK® mns orpumanns HIKdD
Ha OCHOBi MapkepiB cupoBaTKoBoi (inbrpawii (pLIIK®D), a He
MOKJIagaTUCS JIUIIIe Ha MapKepy CUPOBATKOBOI (inbTparlii (1D).

Ipakrranuii myHKT 1.2.4.1. BUKoprcTOBYIiTE Te caMe piBHSIH-
HI B TeorpaivHMX perioHax (sSK 11e BU3HaYeHO Ha MiCIIEBOMY piBHi
|Hampukan, KOHTUHEHT, KpaiHa, perioH] i skomora Oiblie). Y Ta-
KUX perioHax piBHSIHHS /IS TOPOC/IUX i JiTeil MOXKYTb BilPi3HSITUCS.

ITpaktuunuii nyHkT 1.2.4.2. Ciin yHUKaTH BUKOPUCTAHHS
pacoBoi o3Haku npu obuncieHHi pLIIK®.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipkysanns

IMpaktnanauit myHkrt 1.2.4.3. Ouinoite IIK® y nmiteit 3a
JIIOIIOMOTOI0 ITiATBEPIKECHUX PIiBHSAHDB, SIKi OyJaM po3poOJIeHi
a00 MiaTBepIKEeHI IUIS TIOPIBHIHHMX TOITYJISIIIIA.

1.3. OuiHKa anbBYMIHyPIT

1.3.1. Pekomennauii s JikapiB Ta iHIIMX MOCTaYAIbHH-
KiB MeIMYHUX MOCJTIYT

IMpaktnunuii myHkT 1.3.1.1. BukopucTtoByiiTe HaCTYITHi
BUMIPIOBaHHS /IS TIOYaTKOBOTO TECTYBaHHS allbOYMiHYpii (y
MOPSIAKY 3MEHIIEHHSI MepeBaru). Y BCiX BUMAKaxX y TOPOCIUX i
NiTeil mepeBara BiIJIa€ThCs MEPIIOMY CEUOBUIMYCKAHHIO B paH-
KOBOMY CEPEHbOMY 3Pa3KYy:

(i) CAK y ceui, abo

(ii) peareHTHa cMy>Ka UL aHAITi3y cedi Ha anpoyMiH i CAK
3 aBTOMATUYHUM 3UUTYBaAHHSIM.

IIpu oniHoBaHHI OijIKa B C€4i BUKOPUCTOBYITE TaKi BUMi-
PIOBaHHS:

(i) cniBBigHOIIEeHHs Oinka/kpearnHiny (CBK) B ceui;

(ii) peareHTHa cMy>KKa ISl aHAi3y cedi Ha 3arajibHUil Oi-
JIOK 3 aBTOMaTUYHUM 3YUTYBaHHIM 200

(iii) peareHTHa cMy>KKa JUIsl aHaJTi3y cedi Ha 3arajibHUil Oi-
JIOK 3 PyYHUM 3UMUTYBAHHSIM.

ITpaxkTranmii myHKT 1.3.1.2. BukopucToByiiTe OiTbII TOYHI Me-
TOU, SIKIIIO AJILOYMiHYpis BUSIBJIEHA MEHII TOUHUMHU METOIaMU.

— IligTBepakTe MO3UTUBHY AlBOYMIHYpilO i/a00 MPOTEiHY-
Pilo 32 PEaKTUBHOIO CTPIUKOIO 33 JOIIOMOI0IO KiJIbKiCHOTO J1a00-
PaTOPHOI'O BUMIipIOBAaHHS Ta BUPA3iTh K BiIHOIIEHHS 10 Kpea-
TUHIHY ceui, Jie 1Ie MOXJIMBO (TOOTO KiabKicHO Bu3HauTe CAK
a6o CBK, sKi110 moyaTkoBi HaMiBKiJIbKiCHI TECTU TO3UTUBHI).

— IMinTBepasre CAK > 30 Mr/r (> 3 MIr/MMOJIb) y BUTIAIKOBO-
My 3pa3Ky ceui 6e3 BU3HAYeHHSI 4acy 3 MOAAIbIIUM MEPLIUM PaH-
KOBUM CEYOBMITYCKAHHSIM Y PAHKOBOMY 3pa3Ky CepeTHbOI ceui.

IIpaktrunawmii myskr 1.3.1.3. 3po3ymMiiite pakTopu, sIKi MO-
KyTb BIUIMHYTU Ha iHTepIpeTalil0 BUMipIOBaHb aJlbOYMiHY B
ceui Ta KpeaTUHiHY B Cceui, i 3aMOBTE IiATBEPIKYIOUi TECTH, SIK
3a3Ha4yeHo (Tab. 16).

Oco0.mBi MipKyBaHHS

Ilediampuuni mipxkysanns

[MpakTuynmit myHKT 1.3.1.4. Y miteii Bi3bMiTh MepiInii paH-
KOBUIi 3pa30K ceyi AJIs1 TOYaTKOBOTO TECTyBaHHSI Ha albOyMi-
Hypito Ta IpoTeiHypito (Y MOPsIKY 3MEHIIIEHHSI TIepeBaru):

Practice Point 1.2.3.5: AneGFRcrlevel <90 ml/min
per 1.73m? can be flagged as “low” in children and ado-
lescents over the age of 2 years.

1.2.4 Selection of GFR estimating equations

Recommendation 1.2.4.1: We recommend using a
validated GFR estimating equation to derive GFR from
serum filtration markers (¢ GFR) rather than relying on
the serum filtration markers alone (1D).

Practice Point 1.2.4.1: Use the same equation within
geographical regions (as defined locally [e.g., continent,
country, region| and as large as possible). Within such
regions, equations may differ for adults and children.

Practice Point 1.2.4.2: Use of race in the computa-
tion of eGFR should be avoided.

Special considerations

Pediatric considerations

Practice Point 1.2.4.3: Estimate GFR in children
using validated equations that have been developed or
validated in comparable populations.

1.3 Evaluation of albuminuria

1.3.1 Guidance for physicians and other health-
care providers

Practice Point 1.3.1.1: Use the following measure-
ments for initial testing of albuminuria (in descend-
ing order of preference). In all cases, a first void in the
morning midstream sample is preferred in adults and
children:

(i) urine ACR, or

(ii) reagent strip urinalysis for albumin and ACR
with automated reading.

If measuring urine protein, use the following mea-
surements:

(i) urine protein-to-creatinine ratio (PCR),

(ii) reagent strip urinalysis for total protein with au-
tomated reading, or

(iii) reagent strip urinalysis for total protein with
manual reading.

Practice Point 1.3.1.2: Use more accurate methods
when albuminuria is detected using less accurate methods.

— Confirm reagent strip positive albuminuria and/
or proteinuria by quantitative laboratory measurement
and express as a ratio to urine creatinine wherever pos-
sible (i.e., quantify the ACR or PCR if initial semiquan-
titative tests are positive).

— Confirm ACR > 30mg/g (> 3mg/mmol) on a
random untimed urine with a subsequent first morning
void in the morning midstream urine sample.

Practice Point 1.3.1.3: Understand factors that may
affect interpretation of measurements of urine albumin
and urine creatinine and order confirmatory tests as in-
dicated (Table 16).

Special considerations

Pediatric considerations

Practice Point 1.3.1.4: In children, obtain a first
morning urine sample for initial testing of albuminuria
and proteinuria (in descending order of preference):
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(i) CBK ceui ta CAK ceui,

(ii) aHasi3 ceyvi 3 peaKTUBHOIO CMYKKOIO Ha 3arajbHuil Oi-
JIOK i aIbOyMiH 3 aBTOMAaTUYHUM 3UUTYBaHHSIM, 200

(iii) aHami3 ceui Ha 3araJlbHUI OTOK i aTbOYMiH 3 pEaKTHUB-
HOIO CMYXKOIO 3 pYYHUM 3UUTYBaHHSIM.

1.3.2. HacraHoBu 11 KJiHiYHKX JIaOopaTopiii 1
IIpaktrynuii myHkrt 1.3.2.1. 3anpoBaguTu cTaHAAPTHU Jia- P

0opaTOpHOI 3BiITHOCTI Ta 0OPOOKM, BUKJIaAeHi B Tab. 17, 1100
320e3MeYUTU TOYHICTh 1 HaJiiiHICTh BUCHOBKIB ITi/l Yac OLIIHKU

3pas3KiB ceyi.

(i) Both urine PCR and urine ACR,

(ii) Reagent strip urinalysis for total protein and for
albumin with automated reading, or

(iii) Reagent strip urinalysis for total protein and for
albumin with manual reading.

.3.2 Guidance to clinical laboratories
ractice Point 1.3.2.1: Implement the laboratory

reporting and handling standards outlined in Table 17
to ensure accuracy and reliability of the findings when

assessing urine samples.

Ta6nmys 16. dakropu, LLO CIPUYNHSIIOTE 6iosIOrivyHi 3MiHU anb6ymiHy abo 6inka ced4i

NMomMmunkoBe nigBULLLEHHSA

NMomunkoBe 3HMXXEHHS

®akTop CAK a6o CBK CAK a6o CEK
Bapia6benbHicTb anbbymiHy abo 6inka B ceyi
lemaTypis MigBuLLye anb6yMmiH i 6iNoK y cedi
MeHcTpyauis MigBuLLye anbbymiH i 6iNoK y cevi

BnpaBn?%®

MigeuLLye anbBbyMmiH i 6INoK y cedi

IHCheKL}is260 261

CvmMnTomaTn4Ha cevoBa iHdeKLis MoXe
BMKIIMKaTN BUPOONEHHS 6inka B OpraHiami

Heanb6ymiHOBI 6inkn

[HLLi 6INKK MOXYTb 6YTM NPONYLLEHI
CMY>XKamu 3 peareHTom Ass anbOymiHy

Bapia6benbHicTb KOHUEHTpauii KpeaTUHiHy B cedi

BionoriyHa ctatb

XKiHKM MatoTb HUXKYY eKCKpeLito Kpeat
Hy i3 ceyeto, Tomy BuLLi CAK i CBK

YHonoBikKK MaloTb BULLYY EKCKpeLLito Kpea-
TUHIHY i3 ceyeto, omxe, Hk4i CAK i CBK

VHi-

B al—a73, 160

4mHKUTK BUcoke CAK a6o CBK nopisHs
BULINIEHHAM 3a YacoM

Hu3bKa ekcKpeList KpeaTuHiHy i3 ceveto,
LLIO Bi4NOBifae HN3bKIiV Basi, MOXe crpu-

Bucoka ekckpeLisi KpeaTUHiHY i3 ceveto,
LLIO BiANOBiJa€ BENVKIV Basi, MOXe Cripu-
4HUTU HM3bke CAK a6o CBK nopiBHsHO
3 BUAIMIEHHAM 3a 4acoMm

HO 3

3MiHN eKkckpeLuii KpeaTuHiHy

3HWXEHHS eKCKpeLii KpeaTuHiHy i3 ceyeto
npu [MH a60o HM3bKOMY CMOXKMBaHHI 6inka

Bucoka ekckpeLisi KpeaTuHiHy i3 ceveto
npy BUCOKOMY CMOXMBaHHI 6inka a6o
i3nYHNX BNpaBax

CAK — cniBsigHoLleHHs1 anb6ymiHy/kpeatnHiny; I'MH — roctpe nowwkomxeHHs1 HUpok; CBK — cniBBigHOLLEHHS

Ginka/KpeaTuHiHy.

Table 16. Factors causing biological variation in urine albumin or urine protein

Falsely elevated ACR

False decrease in ACR

Factor or PCR or PCR
Variability in urine albumin or protein
Hematuria Increases albumin and protein in the urine
Menstruation Increases albumin and protein in the urine
Exercise®* Increases albumin and protein in the urine

Infection?60. 261

Symptomatic urinary infection can cause
production of protein from the organism

Nonalbumin proteins

Other proteins may be missed by albumin
reagent strips

Variability in urinary creatinine ¢

oncentration

Biological sex

Females have lower urinary creatinine
excretion, therefore higher ACR and PCR

Males have higher urinary creatinine excretion,
therefore lower ACR and PCR

Welght73 160

Low urinary creatinine excretion consistent
with low weight can cause high ACR or
PCR relative to timed excretion

High urinary creatinine excretion consistent with
high weight can cause low ACR or PCR relative
to timed excretion

excretion

Changes in creatinine

Lower urinary creatinine excretion with AKI

High urinary creatinine excretion with high-

or low-protein intake

protein intake or exercise

ACR, albumin-to-creatinine ratio; AKI, acute kidney injury; PCR, protein-to-creatinine ratio.
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IMpaktnunuii nyHKT 1.3.2.2. YpoBamKeHHsS CXeMMU/TIPO-
rpaMu 30BHILIHBOI OL[IHKU SKOCTi aJibOyMiHy Ta KpeaTUHiHY
B ceui, BKJIIOUHO 3 po3paxyHKoM CAK, € Kpalor nmpakTUKoIo
JIJIS1 JabopaTopiid.

1.4. TecTyBQHHS HQ MiCLi

Pexomennariist 1.4.1. Mu iporioHyeMO BUKOPUCTOBYBATH TeC-
TyBaHHSI Ha Miclli HagaHHs MennaHoi morromMoru (TMHMJI) mrst
BUMIPIOBAaHHSI KPeaTUHIHY Ta aJIbOYMiHy B C€di, SIKIIIO JOCTYII IO
J1labopaTopii oOMeXeHuli a00 IMPOBEIESHHS TECTY Ha MiCIli HamaH-
HS1 MEIMYHOI JOIIOMOTI'M TOJIeTIIye KiiHiuHui cynposin (2C).

TMpaxkTuunuii nyHkT 1.4.1. lopa3sy, koau npuctpiiit TMHM]T
BUKOPUCTOBYETLCS ISl TECTYBaHHSI KPEaTUHiIHY Ta albOyMiHYy
ceyi, TMepeKoHalTecs, 1110 BUKOPUCTOBYIOTHCSI OJHAKOBI IIpe-
aHAJIITUYHI, aHAJIITUYHI Ta TTOCTAHATITUYHI KPUTEPIi IKOCTI, 1110
CTOCYIOThCSI 300pY 3pa3KiB i MPOAYKTUBHOCTI TTPUCTPOIO, BKITIO-
Yalo4yu 30BHIIIIHIO OLIIHKY SIKOCTi Ta iHTEPIpEeTALlit0 Pe3yJIbTaTy.

IIpaktrnunwmii myHKT 1.4.2. SIKIII0 BUKOPUCTOBYETHCS IIPHU-
crpiit TMHM/I mist TecTyBaHHSI KpeaTUHIHY, TeHEPYITE OLIiH-
Ky LHIIK®. 3acrocoByiiTe piBHSIHHS, SIKE BilMOBiIae Tomy, 110
BUKOPUCTOBYETHCS B PETiOHI.

IMpakrrnunuii nyHkT 1.4.3. dxio npuctpiii TMHMJI BuKoO-
PUCTOBYETBCS [IJIs1 TECTYBaHHS Ha albOyMiHYypil0, MOXJIUBICTb
TaKOX aHaJli3yBaTu KpeaTuHiH i oliHioBatu CAK € BaxkJIMBOIO.
Ouinite 3marHicTh npuctpoiB TMHM/JI naBatu 1Mo3uTHBHUIA
pesyiasraT CAK y 85 % oci6 3i 3HauHOI0 anboyminypieio (CAK
> 30 Mr/T ab0 > 3 MI/MMOJIb) SIK YACTUHY OLIIHKM Ta PO3TJISIIY
BUKOPHUCTAHHS TTPUCTPOIO.

PosAiA 2. OuiHKa pU3UKy B OCi6
i3 XXH
2.1. OrasiA MOHITOPUHTY nporpecyBaHHs XXH
Ha ocHoBi kareropiv LUK® i CAK

IIpaktrunuii myHKT 2.1.1. OLiHIT aIb0YMiHYypil0 B 1OpOC-
X abo anbOyMmiHypito/mpoTeinypito B aiteit i LIIK® npuHaii-
MHi pa3 Ha piK B 0oci0 i3 XXH.

TMpakrrnunuii myHKT 2.1.2. Yacrilie ouiHIONiTe albOyMiHYy-
pito Ta LIIK® B 0ci6 3 BUIIUM pu3nKoM nporpecyBanHst XXH,
KOJIV BUMipIOBaHHSI BIJTMBATUME HA TeparneBTUYHI PillIEHHSI.

Practice Point 1.3.2.2. Implementation of an exter-
nal quality assessment scheme/program for urine albu-
min and creatinine, including calculation of the ACR,
is a preferred practice for laboratories.

1.4 Point-of-care testing

Recommendation 1.4.1: We suggest that point-of-
care testing (POCT) may be used for creatinine and
urine albumin measurement where access to a labora-
tory is limited or providing a test at the point-of-care
facilitates the clinical pathway (2C).

Practice Point 1.4.1: Whenever a POCT device is
used for creatinine and urine albumin testing, ensure that
the same preanalytical, analytical, and postanalytical
quality criteria relating to the specimen collection and
performance of the device, including external quality as-
sessment, and the interpretation of the result is used.

Practice Point 1.4.2: Where a POCT device for cre-
atinine testing is being used, generate an estimate of
GFR. Use the equation consistent with that used within
the region.

Practice Point 1.4.3: Where a POCT device is being
used for albuminuria testing, the capability of also ana-
lyzing creatinine and producing an ACR is important.
Assess the ability of the POCT ACR devices to produce
a positive result in 85 % of people with significant albu-
minuria (ACR > 30 mg/g or > 3 mg/mmol), as part of
the evaluation and consideration of using the device.

Chapter 2: Risk assessment in people
with CKD
2.1 Overview on monitoring for progression
of CKD based upon GFR and ACR categories
Practice Point 2.1.1: Assess albuminuria in adults,
or albuminuria/proteinuria in children, and GFR at
least annually in people with CKD.
Practice Point 2.1.2: Assess albuminuria and GFR
more often for individuals at higher risk of CKD progres-
sion when measurement will impact therapeutic decisions.

Ta6nmys 17. CtaHgapTv BipoBaXeHHs AJ1s1 3a6e3rne4YeHHs1 TOYHOCTI i HagiuHOCTI 3pa3KiB ceYi

3pasku o1a BUMiptoBaHHsA ansbyMiHy aHanisytoTb CBXXMMKU abo 36epiratoTb npu 4 °C go 7 gHiB

3pasku ona BMMIpoBaHHA ansbyMmiHy He cnig 36epiratv B 3amMopoxxeHoMy cTaHi npu —20 °C

a He NooanHL

MosigomTte npo CAK y 3pa3skax cedi, fKi He 6y1 BU3Ha4eHi 3a 4acoMm, Ha OOAAaTOK [0 KOHLeHTpadii anb6yMiHy B cedi,

[MoBigomneHHs 3 ToYHicTo Ao 1 3Haka nicna komu gns CAK He3anexHo Bifg Toro, Mr/Mmosb abo mr/r

AHaniTnyHnii KB MeTofiB BU3HAYEHHS anbOyMmiHy B cedi NoBUHEH 6yTu < 15 %

CAK — cniBBigHoLIeHHS anb6ymiHy/kKpeaTuHiHy; KB — koedpillieHT Bapiayjii.

Table 17. Implementation standards to ensure accuracy and reliability of urine samples

Samples for albumin measurement analyzed fresh or stored at 4 °C for up to 7 days

Samples for albumin measurement should not be stored frozen at —20 °C

Report ACR in untimed urine samples in addition to urine albumin concentration rather than the concentrations alone

Reporting to 1 decimal place for ACR whether mg/mmol or mg/g

Analytical CV of methods to measure urine albumin should be < 15 %.

ACR, albumin-to-creatinine ratio; CV, coefficient of variation.
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IMpakrrnunuii myHkT 2.1.3. Ing oci6 i3 XXH 3mina plLIIK®D
Ha > 20 % Tpu HACTYITHOMY TECTi IIePEeBUIIIYE OJiKyBaHy Bapia-
OEJIBHICTD i MOTPeOYyE OLIIHKMU.

IMpaktnunuii myHKT 2.1.4. Cepen oci6 i3 XXH, saxi moyu-
HalOTh TeMOAMHAMIYHO aKTWBHY Teparito, 3HkeHHs [TTK®D
Ha > 30 % nipu HACTYITHOMY TeCTYBaHHI TIEPEeBUIILYE OUiKyBaHy
BapiaOeIbHICTD i BUMAra€ OLIiHKM.

IIpaktnunuii myHKT 2.1.5. IS5 MOHITOPMHTY abOyMiHY-
pii B oci6 i3 XXH noaBoenHs1 CAK 1mim yac HaCTYITHOIO TECTY
MepeBUIIyE BapiabesbHICTh Ja00paTOPHUX AAHUX i BUMarae
OLIiHKU.

2.2. [IpOrHo3yBAHHS PU3UKY B OCi6 i3 XXH

Pexomennartist 2.2.1. s oci6 i3 XXH 3—5 Mu pekomeHmye-
MO BUKOPHMCTOBYBATH 30BHIIIIHBO MEPEeBipeHe PiBHSIHHS PU3NKY
JUTSI OLIIHKY aOCOJIFOTHOTO PU3MKY HUPKOBOI HEIOCTATHOCTI (1A4).

IMpaktnunmii myHKT 2.2.1. 5-piyHUI PU3UK HUPKOBOI He-
nocTtaTHOCTI 3—5 % MOXHa BUKOPUCTOBYBATH ISl BUSHAYEH-
HsI HEOOXiZHOCTI HaIIpaBJICHHs I0 HedpoJjora Ha JOJATOK OO
KputepiiB, 3acHoBaHux Ha pILIIK® a6o CAK ceui, Ta 3 iHIIMX
KJTIiHIYHUX MipKyBaHb.

IIpakTryHUil yHKT 2.2.2. 2-piuyHUI PU3UK HUPKOBOI He-
noctatHocTi > 10 % Moke OyTM BMKODMCTaHWI 11T BU3HA-
YEHH$ Yacy MYJbTUAUCLMITIIHAPHOI JOMOMOTH Ha I0AAaTOK 10
kpuTepiiB Ha ocHOBI pLLIK® Ta 3 iHIIKMX KIiHIYHUX MipKyBaHb.

[MpakTuuHMii MyHKT 2.2.3. 2-piyHUi TOPIT pU3NKY HUPKOBOI
HenoctaTHOCTI > 40 % Moxke OyTM BUKOPWCTAHUWIA TSI BU3HA-
YEHHSI MOJIAJIbHOCTI HaBYaHHS, Yacy MiArOTOBKM 10 HUPKOBO-
3amicHoi Teparii (H3T), BKIoYHO 3 IUTaHYBaHHSIM CyOIUHHOTO
JOCTyMy a00 HaIpaBJIeHHSIM Ha TpaHCIUIAHTAllilo, Ha JOJaTOK
10 pIIIK®D-kputepiiB Ta 3 iHIIMX KIiHIYHUX MipKyBaHb.

IIpaktuunuii myHkT 2.2.4. 3ayBaxTe, 1110 PiBHSIHHS IPO-
THO3YBaHHSI PU3UKY, pO3PO0JIeHI IJI1 BUKOPUCTAaHHS B 0Ci0 i3
XXH 3-5, MOXyTb OyTM HemiliCHUMU UIsi BUKOPUCTAHHS B
oci6 i3 XXH 1-2.

IMpaktnunuii nyHkr 2.2.5. BuxkopucroByiite crienindivHi
JUUIS1 3aXBOPIOBAHHSI, 30BHIIIIHBO MEepeBipeHi piBHSIHHSI POTHO-
3y 11t oci6d 3 iMmyHoT100y1iH-A-HedponaTieto (IgAN) i aBTO-
COMHO-IOMIHAaHTHUM T0JIiKicTo30M HUPOK (ADPKD).

2.3. [IporHo3 cepLeBo-CyANHHOIO PU3UKY B OCIiO
i3 XXH

IMpaktnunuii myHkrt 2.3.1. [ mporHo3yBaHHsI CEplEBO-
CYAMHHOTO PU3MKY, 1100 KepyBaTu MPOMiTaKTUUHUMU METO-
JaMu JiikyBaHHs oci6 i3 XXH, BUKOpHCTOBYiiTe MOAei, Imim-
TBEPIKEHi 30BHi, a00 po3pobieHi B momysisx i3 XXH, a6o
Ti, s1ki BkmovatoTh pIIIK® i ane6ymiHypito.

IMpaktnunuit nyHkT 2.3.2. 1106 MporHo3yBaHHS PU3BUKY
CMEPTi KepyBaJlo OOrOBOPEHHSM LILIEH JIIKyBaHHS1, BUKOPUCTO-
BYIATE MepeBipeHi 30BHI MOENi, SIKi ependadyaloTb CMEPTHICTh
BiJl YCiX MPUUMH, CIeLliaJTbHO po3po0sieHi 1st rmormyJsiiii 3 XX H.

PosAiA 3. CrnoBiAbHEHHS NPOrpecyBaHHS

XXH i AiKyBAHHS 1T YCKAQAHEHb

3.1. AikyBaHHSI XXH i MmoaugikaLis pusmky
IIpaktnunwmit myskT 3.1.1. Jlikyiite oci6 i3 XXH 3a moro-

MOTOI0 KOMIUIEKCHOI CTpaTteTii JIiKyBaHHS, 1100 3MEHIIUTU

pusuku nporpecyBaHHs XXH i moB’si3aHuX 3 HUM YCKJIaaHEHb
(puc. 17).

Practice Point 2.1.3: For people with CKD, a
change in eGFR of > 20 % on a subsequent test exceeds
the expected variability and warrants evaluation.

Practice Point 2.1.4: Among people with CKD who
initiate hemodynamically active therapies, GFR reduc-
tions of >30% on subsequent testing exceed the expec-
ted variability and warrant evaluation.

Practice Point 2.1.5: For albuminuria monitoring
of people with CKD, a doubling of the ACR on a sub-
sequent test exceeds laboratory variability and warrants
evaluation.

2.2 Risk prediction in people with CKD

Recommendation 2.2.1: In people with CKD G3-
G5, we recommend using an externally validated risk
equation to estimate the absolute risk of kidney fai-
lure (14).

Practice Point 2.2.1: A 5-year kidney failure risk of
3—5 % can be used to determine need for nephrology
referral in addition to criteria based on eGFR or urine
ACR, and other clinical considerations.

Practice Point 2.2.2: A 2-year kidney failure risk of
> 10 % can be used to determine the timing of multidis-
ciplinary care in addition to eGFR-based criteria and
other clinical considerations.

Practice Point 2.2.3: A 2-year kidney failure risk
threshold of > 40 % can be used to determine the
modality education, timing of preparation for kidney
replacement therapy (KRT) including vascular access
planning or referral for transplantation, in addition
to eGFR-based criteria and other clinical consider-
ations.

Practice Point 2.2.4: Note that risk prediction equa-
tions developed for use in people with CKD G3-GS5,
may not be valid for use in those with CKD G1-G2.

Practice Point 2.2.5: Use disease-specific, exter-
nally validated prediction equations in people with im-
munoglobulin A nephropathy (IgAN) and autosomal
dominant polycystic kidney disease (ADPKD).

2.3 Prediction of cardiovascular risk in people
with CKD

Practice Point 2.3.1: For cardiovascular risk pre-
diction to guide preventive therapies in people with
CKD, use externally validated models that are either
developed within CKD populations or that incorporate
eGFR and albuminuria.

Practice Point 2.3.2: For mortality risk prediction
to guide discussions about goals of care, use externally
validated models that predict all-cause mortality spe-
cifically developed in the CKD population.

Chapter 3: Delaying CKD progression

and managing its complications

3.1 CKD treatment and risk modificatfion
Practice Point 3.1.1: Treat people with CKD with

a comprehensive treatment strategy to reduce risks of

progression of CKD and its associated complications

(Figure 17).
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3.2. dakTopu cnocoby Xurrs

IMpakrrnunuii myHKT 3.2.1. 3aoxouyiite oci6 i3 XXH no ¢i-
3WYHOI aKTUBHOCTI, SIKa BiINOBIIA€ 310POB’10 CEPLIEBO-CYANH-
HOI CUCTeMU, TOJIEPAHTHOCTI Ta PiBHIO CIA0KOCTI; TOCATHEHHSI
oNnTUMaIbHOTO iHAeKcy Macu Tijia (IMT); i He BXUBaTH TIOTIO-
HOBUX BMpOOiB. HampaBieHHs 10 mocTayajibHUKIB i TIporpam
(HampuKJIam, TICUXOJIOTIB, JIiKapiB-mi€TOJIOTIB a00 aKpeauTo-
BaHMX MOCTAaYaIbHUKIB Mi€TOJIOTIB, (hapMalleBTiB, (Pi3MYHOI Ta
TPYIOBOI Tepallii Ta Tporpam BiIMOBU Bifl KypiHHSI) CJIi/ 3aIIpo-
MOHYBATH, AKIIIO 11€ BKa3aHO i JTOCTYITHO.

3.2.1. YHHUKATH BXKHBaHHS TIOTIOHOBHX BHPOOiB

[Hemae konkpemHux pexomenoayiii yu npaKkmuvHux MomeHmie |

3.2.2. ®i3nyHe HABAHTAXKEHHS TA ONTUMAJIbHA Bara

PoGoua rpyna moromxyeTbes 3 yciMa peKOMeHIAllisSIMU Ta
MPaKTUYHUMU TIOJIOKEHHSIMU, 110 CTOCYIOThCSI (Di3UYHOI aK-
TUBHOCTI, y KiiHiuHux npakTuuHux pekomeHaauisx KDIGO
2022 11oz0 JiKyBaHHS AiabeTy Tpu XpOHiUHii XBOpOOi HUPOK i
BBaXXae€, 1110 BOHM TTOBUHHI TOIIMPIOBATHCS Ha BCiX TOPOCITHUX
i3 XXH. 3BepTaeMo yBary Ha HaCTYITHi IOJIOXKEHHSI:

3.2 Lifestyle factors

Practice Point 3.2.1: Encourage people with CKD
to undertake physical activity compatible with cardio-
vascular health, tolerance, and level of frailty; achieve
an optimal body mass index (BMI); and not to use
tobacco products. Referral to providers and programs
(e.g., psychologists, renal dietitians or accredited nutri-
tion providers, pharmacists, physical and occupational
therapy, and smoking cessation programs) should be of-
fered where indicated and available.

3.2.1 Avoiding use of tobacco products

[No specific recommendations or practice points]

3.2.2 Physical activity and optimum weight

The Work Group concurs with all the recommen-
dation and practice points relating to physical activ-
ity from the KDIGO 2022 Clinical Practice Guideline
for Diabetes Management in Chronic Kidney Disease
and considers that they should extend to all adults with
CKD. We draw attention to the following statements:

MpodinakTuka i nikyBaHHA KNiHIYHUX CUMNTOMIB | 03HaK
(BKMIOYHO 3 MiABULLEHHAM apTepianbHOro TUCKY)
MakcnmanbHe NoninLeHHs AKOCTI XUTTS, MOB'A3aHOI 3i
3[10POB’AM, | (DI3U4HMX PYHKLLiA, MpaLe3faTHoCTi 1 3aat-
HOCTI [10 CNiNKyBaHHA

HanexHwit MOHITOPUHT i NikyBaHHA Na6OPaTOPHUX BigXu-
neHb Npyt XXH. NoB’A3aHunx 3 Hacsigkamu Ans cTaHy 340-
poB'a (Hanpuknag, aHemis, XXH-MKP, nopyLueHHs 06MiHy
Kaito, aunaos)

Bnnue Ha natodpisionorito XXH

®

3miHa npupopHoro nepe6iry
XXH i ii cumnTomiB

MiHimiyBaT1 puank nporpecyBaHHs HUPKOBOI
HEeLOCTaTHOCTI

YnpaenaTv pu3vKOM i NPOBOAUTK BigNOBILHE Ji-
KYBaHHS YCKIIa[JHEHb, BKITIOYHO i3 CEpLIEBO-CY-
IVHHUMY 3aXBOPIOBAHHAMM, roCriTanisawjiero,
NoAarpot, iHGeKL MM TOLLIO

PucyHok 17. JlikyBaHHs1 Ta MoAUpiKaLlisi pU3NKY XPOHI4YHOI XBOpo6yu HUPOoK (XXH).
XXH-MKP — xpoHi4yHa xBopoba HUpPOK — MiHepasibHi vi KicTKOBi po3naaun

CKD manifestations

« Prevention and treatment of clinical
symptoms and signs (including blood pressure)

« Maximize health-related quality of life, physical function,
capacity to work, and ability to socialize

« Appropriate monitoring and treatment of laboratory
abnormalities of CKD associated with implications for
health (e.g., anemia, CKD-MBD, potassium disorders, acidosis)

Impact on CKD pathophysiology

®

Modification of the natural course
of CKD and its symptoms

CKD outcomes

« Minimize risk of progression to kidney failure

- Manage risk and appropriate treatment of
complications, including cardiovascular diseases,
hospitalization, gout, infections, etc.

Figure 17. Chronic kidney disease (CKD) treatment and risk modification.
CKD-MBD, chronic kidney disease-mineral and bone disorders
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Pexomenpartist 3.2.2.1. Mu pekoMmeHayeMo ocobam i3 XXH
Gi3nyHy aKTUBHICTh MOMipHOI iIHTEHCUBHOCTI MPOTSITOM 1110~
HalimMeH1Ie 150 XBYJIMH Ha TH3KIEHD a00 IO PiBHSI, CYMiCHOTO 3
X cepleBO-CyAMHHOIO Ta Di3MUHO0 TosiepaHTHiIcTIO (1D).

IMpaktranmii myHKT 3.2.2.1. Pexomenaaii mono ¢izndHoi
aKTUBHOCTI MalOTh BPaXOBYBaTM BiK, €THIYHE MOXOJKEHHSI,
HasSIBHICTh iHIIINX CYIYTHIX 3aXBOPIOBAHb i TOCTYII 10 PECYPCiB.

IIpaktnunumii myHkT 3.2.2.2. Ocobam i3 XXH ciig pexo-
MEH/1yBaTU YHUKATU CUJSTYOTO CITOCOOY KUTTS.

IIpaxktuunuii myHkT 3.2.2.3. s oci0 3 migABUILIEHUM PU3HU-
KOM MaaiHHSI MeIUYHI MpalliBHUKY ITOBUHHI HalaBaTU IMOpaau
100 iIHTEHCUBHOCTI (hi3UYHOI aKTUBHOCTI (HU3bKa, TOMipHA
Yy iHTEHCUBHA) i TUITy BIIpaB (aepoOHi uu hi3uyHi Ha omip abo
obuBa BapiaHTH).

IMpaktnunuii nyHkr 3.2.2.4. Jlikapi MOBMHHI panuTH/3a-
oxouyBaTu ocib 3 oxxupiHHsIM i XXH cxynHyTu.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipkysanns

IIpaktuunuii myHkr 3.2.2.5. 3aoxouyiite aiteii i3 XXH 3aii-
MaTucs (pi3MYHOI0 aKTUBHICTIO BiIMOBIZHO 10 PEKOMEHI0BA-
Hux BcecBiTHBOIO opraHizaliiero oxoponu 310poB’st (BOO3)
piBHIB (TOGTO > 60 XBUJIMH Ha JeHB) i TOCATATH 3I0POBOI Baru.

3.3. Aieta

IMpaktnunuii myHKT 3.3.1. [Topaaste ocodbam i3 XXH npuii-
HSITU 3[I0POBY 1 pI3HOMAHITHY JI€TY 3 OUTBIIMM CITOXUBAaHHAM
MPOAYKTiB POCIMHHOTO TMOXOXKEHHS MTOPIiBHSIHO 3 MPOAYKTa-
MU TBAPMHHOTO MOXOXKEHHSI Ta MEHIIIUM CITOXWBAHHSIM YJIb-
TpaoOPOOIEHUX TTPOYKTIB.

IIpakTnanwmii myHkT 3.3.2. 3amyJaiiTe CreliaicTiB-Ii€TOI0-
riB 200 aKpeAMTOBAaHUX NTOCTAYaJIbHUKIB IIETOJIOTIB /7151 HABUAH-
Hs ocib i3 XXH om0 amanrartii 1ieT 10 CIOXUBaHHS HATPilo,
docdopy, Kario Ta OiJiKa BiAMOBIAHO A0 iXHIX iHAUBIAYaJIbHUX
notped, TskkocTi XXH Ta iHIIMX CyIyTHiX 3aXBOPIOBaHb.

3.3.1. CnoxuBanHs 0iJKa

Pexomennaniss 3.3.1.1. Mu mnpornoHyeMoO MiATpUMYBaTH
croXuBaHHs Oiyika Ha piBHi 0,8 r/Kr Macu Tijna/mo0y mis 10-
pocaux i3 XXH 3-5 (2C).

IMpaktnunuii myHkr 3.3.1.1. YHUKaliTe BUCOKOTO CITOXM-
BaHH# Oinka (> 1,3 r/kr Macu Tina/neHp) y nopocaux i3 XXH 3
PU3UKOM TTPOTPECyBaHHSI.

IpakTnununii nyHkr 3.3.1.2. s popocnunxiz XXH, s1ki 6axka-
IOTb i MOXYTb i SIKi MalOTh PU3UK PO3BUTKY HUPKOBOI HETOCTAT-
HOCTIi, PO3IJISHBTE MOXJIMBICTb NPU3HAYEHHS ITiJl peTeJbHUM
HAaIJISIIOM JIiETH 3 AyXe HU3bKUM BMicToMm Oinka (0,3—0,4 r/kr
MacH Tija/fAeHb), TOMOBHEHOI HE3aMiHHUMU aMiHOKUCIOTaMU
a60 aHajloraMu KeToKUCIoT (10 0,6 T/KT Macu Tijla/meHb).

IMpaktnunnii nyskr 3.3.1.3. He npusHavaiite nietu 3 HU3b-
K1UM a0o ayXe HU3bKUM BMicTOM Oisika ocobam i3 XXH 3 meta-
00J1iYHOI0 HECTAOITBHICTIO.

Oco0.11Bi MipKyBaHHS

Ilediampuuni mipkysanns

IIpaktuunuii myHkrt 3.3.1.4. He oOMexyiiTe cCrioxKuBaHHS
oinka B miteit i3 XXH uepes pusuk nopyuieHHs pocty. LlinboBe
CMOXUBaHHS Oijika i eHeprii B aiteit i3 XXH 2—5 mae O6ytu y
BEPXHill YaCTMHiI HOPMAJIBLHOTO [iana30Hy ISl 310POBUX IiTeH,
100 CIIPUSITU ONTUMAILHOMY POCTY.

Recommendation 3.2.2.1: We recommend that
people with CKD be advised to undertake moderate-
intensity physical activity for a cumulative duration of
at least 150 minutes per week, or to a level compatible
with their cardiovascular and physical tolerance (1D).

Practice Point 3.2.2.1: Recommendations for physi-
cal activity should consider age, ethnic background,
presence of other comorbidities, and access to resources.

Practice Point 3.2.2.2: People with CKD should be
advised to avoid sedentary behavior.

Practice Point 3.2.2.3: For people at higher risk of
falls, healthcare providers should provide advice on the
intensity of physical activity (low, moderate, or vigorous)
and the type of exercises (aerobic vs. resistance, or both).

Practice Point 3.2.2.4: Physicians should consider
advising/encouraging people with obesity and CKD to
lose weight.

Special considerations

Pediatric considerations

Practice Point 3.2.2.5: Encourage children with
CKD to undertake physical activity aiming for World
Health Organization (WHO)-advised levels (i.e., > 60
minutes daily) and to achieve a healthy weight.

3.3 Diet

Practice Point 3.3.1: Advise people with CKD to
adopt healthy and diverse diets with a higher con-
sumption of plant-based foods compared to animal-
based foods and a lower consumption of ultrapro-
cessed foods.

Practice Point 3.3.2: Use renal dietitians or accredited
nutrition providers to educate people with CKD about
dietary adaptations regarding sodium, phosphorus, potas-
sium, and protein intake, tailored to their individual needs,
and severity of CKD and other comorbid conditions.

3.3.1 Protein intake

Recommendation 3.3.1.1: We suggest maintaining a
protein intake of 0.8 g/kg body weight/d in adults with
CKD G3-G5 (2C).

Practice Point 3.3.1.1: Avoid high protein intake
(> 1.3 g/kg body weight/d) in adults with CKD at risk
of progression.

Practice Point 3.3.1.2: In adults with CKD who are
willing and able, and who are at risk of kidney failure,
consider prescribing, under close supervision, a very
low-protein diet (0.3—0.4 g/kg body weight/d) supple-
mented with essential amino acids or ketoacid analogs
(up to 0.6 g/kg body weight/d).

Practice Point 3.3.1.3: Do not prescribe low- or very low-
protein diets in metabolically unstable people with CKD.

Special considerations

Pediatric considerations

Practice Point 3.3.1.4: Do not restrict protein intake in
children with CKD due to the risk of growth impairment.
The target protein and energy intake in children with CKD
G2—GS5 should be at the upper end of the normal range for
healthy children to promote optimal growth.
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JimHi arodu

IMpaktnynumii myHkr 3.3.1.5. [lasg mogeil moxuiioro BiKy 3
OCHOBHUMMU 3aXBOPIOBAHHSIMU, TAKUMH SIK CJTAOKICTh i capKore-
Hisl, pO3MISTHBTE OUTBII BUCOKY KUTBKICTh OUJTKA 1 KAJIOPiil y Ai€Ti.

3.3.2. Cno:XuBaHHS HATPIIO

PoGoua rpyria moromKyeTbesi 3 HACTYITHOIO PEKOMEH/IAIII€10
Kirinignoi mpaktuku KDIGO 2022 mono riKyBaHHS miabeTy
MpU XPOHIYHIK XBOpoOi HUPOK? i KiHIYHMMU TTPaKTUIHUMU
pexomeHpanismu KDIGO 2021 010 KOHTPOJIIO apTepiaibHO-
ro THCKY TIPY XPOHiYHii1 XBOpOOi HUPOK?!.

Pexomenpanis 3.3.2.1. Mu nipornoHyemo, 1100 CnoXXuBaH-
Hs1 HaTpito ctaHOBWIO < 2 T HaTpito Ha AeHb (abo < 90 MMoJb
HaTpilo Ha JAeHb, a00 < 5 T XJOpUIY HATPil0 Ha IeHb) IS 0Ci0
i3 XXH (2C).

[Mpaktuynuit myHKT 3.3.2.1. JlieTuuHe 0OMEeXeHHsI HaTpito
3a3BMYail He IiIXOIUTh IJISI TALiEHTIB 3 Hedpornarielo, mpu
SIKifi BTpavya€eThCsl HATpPild.

Oco0.uBi MipKyBaHHSI

Ilediampuuni mipkysanns

IIpaktununuii myHkT 3.3.2.2. JoTpuMylTeCsI PeKOMEHIO-
BaHOI 1000BOI HOPMU CITOKMBAaHHS HATPIlO, 1110 3aJIeXKUTh Bif
BiKy, Koiu KoHcyabryeTe aiteit 3 XXH i3 cucroniyHum i/abo
JiaCTOMIYHUM apTepialbHUM TUCKOM > 90 MpOLEHTUJS ISt
BiKY, CTaTi Ta 3pOCTY.

3.4. KOHTPOAbL QPTEPIAALHOrO TUCKY

Po6oua rpymna noromxyerbcs 3 KiiHIYHUMU TpaKTUYHUMU
pekomeHnauismu KDIGO 2021 uionmo JikyBaHHSI apTepiajib-
HOTO THCKY TIpYM XPOHIUHil XBOpPOOi HMPOK, SIKi 3a0XOUYIOTb
IHAWBimyanbHI UUTBOBI MoKa3HUKNA AT i BUKOpHCTaHHS TIpe-
mapaTiB BiIIIOBIZHO O BiKy, HasIBHUX CEPLIEBO-CYAMHHMX 3a-
XBOPIOBaHb Ta iHIIUX CYMYTHIX 3aXBOPIOBAHb; PU3UKY TTPOTpE-
cyBaHHs XXH i TolepaHTHOCTI 10 JTiKyBaHHS?!,

Mu BuaiisieMO Taki BKa3iBKU:

Pexomenpanist 3.4.1. Mu TIponoHyeMoO JIiKyBaTU JOPOCIIHX 3
BrcokuM AT i XXH 10 mocarHeHHs LUTbOBOTO CUCTOJIIYHOTO ap-
tepiaibHOro THCKY (CAT) < 120 MM PT.CT. IPU MEPEHOCUMOCTI, BU-
KOPUMCTOBYIOUM CTaHIapTu30BaHe odicHe BUMiptoBaHHs AT (2B).

IMpaktnunuii yHKT 3.4.1. Po3misiHbre MEHII iHTEHCHUB-
Hy Tepartito st 3HKeHHsI AT B 0cib 3i c1abKicTiO, BUCOKUM
PU3UKOM TadiHb i IIepeIoMiB, Ty:kKe OOMEXKEeHOIO TPUBAJIiCTIO
SKUTTSI 200 CUMIITOMATUYHOIO MOCTYPAIbHOIO TIlMOTEH3IE0.

Oco0.11Bi MipKyBaHHS

Ilediampuuni mipkysanns

PoGoua rpymna noromkyerbcest 3 KiiHiYHUMU MTPaKTUIHUMU
pekomeHpauisMu KDIGO 2021 miomo JiKyBaHHSI apTepiaib-
HOTO TUCKY TPU XPOHIYHii XBOpOOi HUPOK, i MU BUIUIIEMO
TaKi BKa3iBKu’':

Pexomenpanisi 3.4.2. Mu mnporioHyeMo, 1100 y aiteit i3
XXH 24-roaunHuii cepenHiit aprepianbHuii Tuck (CAT) 3a no-
MOMOT010 aMOyJITaTOPHOTO MOHITOPYBaHHSI apTePiaIbHOTO THC-
Ky (AMAT) 6yB 3HmXeHu#t 10 < 50-ro MPOUEHTWIS IS BiKY,
crari ta 3pocty (2C).

IIpaktnunuii nyHkT 3.4.2. Konrpomoiite AT onuH pa3 Ha
pik 3a moromoroo AMAT i KoxHi 3—6 MicsIIiB 3a TOITOMOTOI0
CTaHAApTU30BaHOIO KabiHEeTHOTo ayckyabTaTuBHOoro AT y mi-
Teit i3 XXH.

Older adults

Practice Point 3.3.1.5: In older adults with underly-
ing conditions such as frailty and sarcopenia, consider
higher protein and calorie dietary targets.

3.3.2 Sodium intake

The Work Group concurs with the following rec-
ommendation from KDIGO 2022 Clinical Practice
Guideline for Diabetes Management in Chronic Kid-
ney Disease? and the KDIGO 2021 Clinical Practice
Guideline for the Management of Blood Pressure in
Chronic Kidney Disease.?!

Recommendation 3.3.2.1: We suggest that sodium
intake be < 2 g of sodium per day (or < 90 mmol of so-
dium per day, or < 5 g of sodium chloride per day) in
people with CKD (2C).

Practice Point 3.3.2.1: Dietary sodium restriction is
usually not appropriate for patients with sodium-was-
ting nephropathy.

Special considerations

Pediatric considerations

Practice Point 3.3.2.2: Follow age-based Recom-
mended Daily Intake when counseling about sodium
intake for children with CKD who have systolic and/or
diastolic blood pressure > 90th percentile for age, sex,
and height.

3.4 Blood pressure control

The Work Group concurs with the KDIGO 2021
Clinical Practice Guideline for the Management of
Blood Pressure in Chronic Kidney Disease, which en-
courages individualized BP targets and the use of agents
according to age, coexistent CVD, and other comor-
bidities; risk of progression of CKD; and tolerance to
treatments.?!

We highlight the following guidance:

Recommendation 3.4.1: We suggest that adults with
high BP and CKD be treated with a target systolic blood
pressure (SBP) of < 120 mm Hg, when tolerated, using
standardized office BP measurement (2B).

Practice Point 3.4.1: Consider less intensive BP-
lowering therapy in people with frailty, high risk of falls
and fractures, very limited life expectancy, or sympto-
matic postural hypotension.

Special considerations

Pediatric considerations

The Work Group concurs with the KDIGO 2021
Clinical Practice Guideline for the Management of
Blood Pressure in Chronic Kidney Disease, and we
highlight the following guidance:?'

Recommendation 3.4.2: We suggest that in children
with CKD, 24-hour mean arterial pressure (MAP) by
ambulatory blood pressure monitoring (ABPM) should
be lowered to < 50th percentile for age, sex, and height
(20).

Practice Point 3.4.2: Monitor BP once a year with
ABPM and every 3—6 months with standardized aus-
cultatory office BP in children with CKD.
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IMpaktuunuii nyHkt 3.4.3. VY pireit i3 XXH, konu AMAT
HEIOCTYITHE, AOLIbHO HALUIIOBATUCHh HA PYYHUIl aycKyJbTa-
tuBHUI oicHuit CAT, oTpuMaHUil y CTaHAAPTU30BAHUX YMO-
Bax, 1110 KePYIOThCS MPOTOKOJOM, 50—75-1f MPOLICHTUIb JUISI
BiKY, CTaTi Ta 3pOCTY, SIKIIIO TOCSTHEHHSI 11i€i METH HEe 0OMexXe-
He 03HaKaMM ad0 CUMITTOMaMM TiMOTeH3i1.

3.5. KOHTpOAb mikemii

Bynp nacka, 3BepHiThcs 10 KITiHIYHMX TTPaKTUYHUX PEKO-
meHnaniin KDIGO 2022 mromo jikyBaHHS aia0eTy IMpyu XpOHid-
Hili XBOpOOi HUPOK, 11100 OTpUMaTH KOHKPETHI peKOMeHaallii,
MNpakTUYHi MOMEHTH i peKOMeHaallii 100 AOCTiIKEeHb.

3.6. IHribitropu peHiH-aHrioTeH3uHOBOI cucremm

Po6oua rpymna BucBiTIIOe pekomeHaailii 3 KiaiHiyHux nmpak-
tnyHux HactaHoB KDIGO 2021 ms 1iKyBaHHST apTepiaIbHOTO
THUCKY ITPU XPOHIYHii1 XBOpOOi HUPOK i BUOpaHi MpakKTU4YHI MO-
MEHTH IJIs JIiKyBaHHs 3a goroMoroio iPAC 3 KiiHiuHuxX mpak-
TnyHnX HactaHoB KDIGO 2021 mrsg mikyBaHHS apTepiaibHO-
ro TUCKY MPU XPOHIUHUX 3aXBOPIOBAaHHSIX HUPOK?' i KutiHiuHi
npakTuyHi pekoMmeHaaiii KDIGO 2022 mromo iikyBaHHS mia-
0eTy TP XPOHIUHiit XBOPOOI HUPOK?.

PoGoua rpymna posrisimae Kiabka peKOMeHAalliil, sSKi CIIim
3aCTOCOBYBAaTH HaBiTbh 3a BiACYyTHOCTI Bucokoro AT, i amanTy-
BaJla peKoMeHallii 3 HacTaHOBM 111040 AT, 11100 ckacyBaTu 110
BUMOTY. BuisieHOo OCHOBHI peKOMeHallil Ta MpakKTU4Hi MO-
MEHTHU:

Pexomenpariist 3.6.1. Mu peKOMeHIYEMO TTOYATH TIPUAOM
iHrioiTOpiB peHiH-aHTioTeH3nHOBOI cucTemu (iPAC) (iHribitop
aHTiIOTeH3UHIIEPeTBOPpIOBabHOrO (pepmenTy [1AIIMD] aGo 610-
Katop peuentopiB aHrioteH3uny Il [BPA]) mmsa oci6 i3 XXH i
pi3ko minBuieHor anpoyMinypieio (G1-G4, A3) 6e3 mykpo-
Boro niabery (1B).

PexkomeHpariisg 3.6.2. Mu nponoHnyeMo posmodatu iPAC
(GATI® a6o BPA) mins oci6 i3 XXH i momipHO migBUIIEHOIO
anboyminypieto (G1-G4, A2) 6e3 niabety (2C).

Pexomennauis 3.6.3. Mu peKOMEHIYEMO pO3MOYMHATH
iPAC (IAIT®D a6o BPA) mis oci6 i3 XXH i moMipHO-3HAYHUM
ninBuieHHAM anbOyMiHypil (G1-G4, A2 i A3) 3 niabetom (1B).

Pexomenpauis 3.6.4. M1 peKOMEHIYEMO YHUKATH OyIb-
skoi komOiHalii ATT®, BPA Ta tepanii npsiMumu iHriditopamu
peniny (ITIP) B oci6 i3 XXH, 3 niabetom abo 6e3 Hboro (1B).

Tpaktnunuit nyukr 3.6.1. iPAC (IATI® a6o BPA) cring
BBOIUTHU, BUKOPHMCTOBYIOUM HAMBMIILY HO3BOJIEHY A03Y, sSKa
MEePEHOCUTHCS, TSI JOCITHEHHSI OMMCAHUX MepeBar, OCKITbKU
TIOBENIeHI TIepeBaru Oy AOCSTHYTI B JOCTiIKEHHSIX i3 3aCTO-
CYBaHHSIM caMe LIUX J03.

IMpakTuanauit myHKT 3.6.2. 3MiHu AT, cipoBaTKOBOTO Kpe-
aTUHIHY Ta CUPOBATKOBOTO KaJlilO CJIiJl TIEPEBIPSITU MPOTSTOM
2—4 TYKHIB micas modaTtKy abo 30inbmenHsa go3u iPACI, 3a-
JiexkHo Big motouHoi IITK® i cupoBaTKoOBOro Kalliio.

Tpaktnunuit myskr 3.6.3. Tinepkamiemiro, moB’s3aHy 3
BukopuctaHHsM iPAC, yacTo MoXXHa KOHTPOJIIOBATU IILISIXOM
3HMXKEHHS PiBHS KaJlilo B CUPOBATLi KPOBi, a HE 3MEHILIEHHIM
1031 200 MpUNUHEHHIM npuitomy iPAC.

[Mpaktnanuii myHkT 3.6.4. [TpomoBxkyiite Teparmio iAITD
abo BPA, sikio piBeHb KpeaTUHiIHY B CMPOBATIIi KPOBi HE TTijI-
BUIIUTHCS Oiibil HiX Ha 30 % mpoTsaroMm 4 TUKHIB ITiCIIsI 1O~
YyaTKy JIikyBaHHS 200 301/IbILIEHHS TO3U.

Practice Point 3.4.3: In children with CKD, when
ABPM is not available, it is reasonable to target manual
auscultatory office SBP, obtained in a protocol-driven
standardized setting, of 50th—75th percentile for age,
sex, and height unless achieving this target is limited by
signs or symptoms of hypotension.

3.5 Glycemic control

Please refer to the KDIGO 2022 Clinical Practice
Guideline for Diabetes Management in Chronic Kid-
ney Disease for specific recommendations, practice
points, and research recommendations.

3.6 Renin-angiotensin system inhibitors

The Work Group highlights recommendations from
the KDIGO 2021 Clinical Practice Guideline for the
Management of Blood Pressure in Chronic Kidney
Disease and selected practice points for treatment with
RASI from the KDIGO 2021 Clinical Practice Guide-
line for the Management of Blood Pressure in Chronic
Kidney Disease?! and the KDIGO 2022 Clinical Prac-
tice Guideline for Diabetes Management in Chronic
Kidney Disease.?

The Work Group considers several recommenda-
tions to apply even in the absence of high BP and has
adapted the recommendations from the BP guideline
to remove this requirement. Key recommendations and
practice points are highlighted:

Recommendation 3.6.1: We recommend starting
renin-angiotensin-system inhibitors (RASi) (angioten-
sin-converting enzyme inhibitor [ACEi] or angiotensin
1I receptor blocker [ARB]) for people with CKD and
severely increased albuminuria (G1—G4, A3) without
diabetes (1B).

Recommendation 3.6.2: We suggest starting RASi
(ACEi or ARB) for people with CKD and moderately in-
creased albuminuria (G1—G4, A2) without diabetes (2C).

Recommendation 3.6.3: We recommend starting
RASi (ACEi or ARB) for people with CKD and mo-
derately-to-severely increased albuminuria (G1-G4,
A2 and A3) with diabetes (1B).

Recommendation 3.6.4: We recommend avoid-
ing any combination of ACEi, ARB, and direct renin
inhibitor (DRI) therapy in people with CKD, with or
without diabetes (1B).

Practice Point 3.6.1: RASi (ACEi or ARB) should
be administered using the highest approved dose that is
tolerated to achieve the benefits described because the
proven benefits were achieved in trials using these doses.

Practice Point 3.6.2: Changes in BP, serum creati-
nine, and serum potassium should be checked within
2—4 weeks of initiation or increase in the dose of a RASi,
depending on the current GFR and serum potassium.

Practice Point 3.6.3: Hyperkalemia associated with
use of RASi can often be managed by measures to re-
duce the serum potassium levels rather than decreasing
the dose or stopping RASI.

Practice Point 3.6.4: Continue ACEi or ARB the-
rapy unless serum creatinine rises by more than 30 %
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TpakTuyHuit TyHKT 3.6.5. PO3I/IsTHETE MOXJIUBICTD 3MEH-
LIEHHS 1031 a00 npunuHeHHsT npuitomy iATT® yu BPA y pa3si
CHUMIITOMATUYHOI TiMOTEH3il Y4 HEKOHTPOJbOBAHOI Tinepka-
JTieMii, He3BaXkaouu Ha MeAWKAMEHTO3HE JIiKyBaHHs, a00 IS
3MEHIIIEHHS CUMITOMIB ypeMii ITiJl yac JIikyBaHHSI HUPKOBOI
HeIOCTAaTHOCTI (po3paxoBaHa IIBUAKICTb KITYOOUKOBOI (isib-
tpauii [plIK®] < 15 mi/xB Ha 1,73 M?).

IMpaktuunuii nyHKT 3.6.6. PO3rjisiHbTe MOXKJIMBICTH I10-
YyaTKy JiKyBaHH: oci6 i3 XXH i3 HopMalbHOIO a00 MOMipHO
migBuieHoIo anboyminypieto (Al) 3 iPAC (IATI®D a6o BPA) 3a
KOHKPETHUMM TTOKa3aHHSIMU (HAIpUKIIamd, IJs JiKyBaHHS Ti-
nepTeH3sii ado ceplieBOi HETOCTaTHOCTI 3 HU3bKOIO (hpakiliero
BUKUIY).

[Mpaktnanuii myHKT 3.6.7. [Ipomosxyiite npuitom iATTD
a6o BPA B oci6 i3 XXH, Hasith sikuio pLLIIK® namae Hiskve 3a
30 mur/xB Ha 1,73 M2,

3.7. IHriGiTopu HATPIN3AAEXXKHOro KOTPAHCHopTEPA
oKko3u 2-ro tmny (iH3KTr2)

PobGoua rpyna moromkyerbcst 3 KIliHIYHMM ITpaKTUYHUM
kepiBHuuTBoM KDIGO 2022 momo jikyBaHHS miabeTy IIpu
XPOHIYHil XBOPOOi HUPOK, Y IKOMY 3a3Ha4eHO: « MM peKoOMeH-
JIYEMO JIIKyBaTM MALi€HTIB i3 LYKPOBUM Hia0ETOM 2-TO THUIY
(L12), XXH i pIlIIK® > 20 ma/xB Ha 1,73 M? 3a JOMTOMOIOIO
iH3KTT?2 (1A)»%.

OpHak y 1iif HacCTaHOBI MU MPOMOHYEMO OibII 3arajibHy
pexoMeHaauio 1A aast nopocnux i3 XXH. Mu Takox BHUCBIT-
JIIOEMO TIpakTUYHi MoMeHTH 3 HactaHoBU KDIGO Diabetes
1010 JiKyBaHHS miadety rmpu XXH, sKi akTyaibHi 115 0cCib i3
XXH 06e3 miabeTy:

Pexomenpamis 3.7.1. Mu peKoMeHAyEMO IIKyBaTH Iia-
LieHTIB i3 mykpoBuM miadetom 2-ro tumy (LIJ2), XXH i
pIIK® > 20 mu/xB Ha 1,73 M? 3a nonomoroio iH3KTT?2 (14).

IIpaktnunuii mynkt 3.7.1. Ilicas mouyatky iH3KTI2 mo-
uinbHO nipoposxkyBatu iH3KTI 2, HaBiTh sikino plLIIK® nagae
Hykue 3a 20 My1/xB Ha 1,73 M2, 3a BUHATKOM BHUIIAIKIB, KOJIH 1€
HENpUIHATHO a60 po3noyato H3T.

IMpakrrnununii myHKT 3.7.2. JOLiIbHO BiIMOBUTHUCS Bijl TIpU-
itomy iH3KTT2 min yac TpuBajioro rojionyBaHHsI, XipypriaHOTro
BTpy4YaHHSI a00 KPUTUYHOTO 3aXBOPIOBAHHS (KOJIM JIFOIU MO-
JKyTh MaTH OUTBIINI pU3UK PO3BUTKY KETO3Y).

Pexomenparis 3.7.2. Mu peKOMeHIYEMO JIiIKyBaHHS I0POC-
mmx i3 XXH 3a nomomororo iH3KTI 2 mist Takoro (14):

— pIIK® > 20 mu/xB Ha 1,73 m? i3 CAK ceui > 200 Mr/T
(= 20 mr/MMoOIB), 200

— ceplieBa HeIOCTAaTHICTh, HE3aJIEXKHO Bill piBHSI aJIbOYMiHYDii.

IIpaktnunuii myHkt 3.7.3. IloyaTok ab0 BUKOPMCTaHHS
iH3KTI2 He noTpebye 3MiHM yacToTh MOHiTOpuHry XXH, a
obopotHe 3HmXeHHs pLIIK® Ha moyarky JIiKyBaHHSI, SIK Ipa-
BUWJIO, HE € TTOKA3aHHSIM JI0 TIPUTTMHEHHS Tepartii.

PexomMenpatist 3.7.3. Mu mpoItoHyEMO JTiKyBaTH JOPOCIINX
i3 pLLIK® Bin 20 no 45 mur/xB Ha 1,73 M2 i3 CAK ceui < 200 mMr/T
(<20 mMr/mmons) 3a noromoroto iH3KTT2 (2B).

3.8. AHTAQroHict MiHePAAOKOPTUKOIAHNX
peuenropis (AMP)

PoGoua rpyna BHCBIT/IIOE KITIOYOBI peKOMEHIAIlii Ta TIpaK-
TUYHI MOMeHTH 3 KJTiHigYHOI mpakTuku KDIGO 2022 momo Ji-
KyBaHHS IiabeTy TPy XPOHiuHii XBOPOOi HUPOKZ.

within 4 weeks following initiation of treatment or an
increase in dose.

Practice Point 3.6.5: Consider reducing the dose
or discontinuing ACEi or ARB in the setting of either
symptomatic hypotension or uncontrolled hyperkalemia
despite medical treatment, or to reduce uremic symp-
toms while treating kidney failure (estimated glomerular
filtration rate [eGFR] < 15 ml/min per 1.73 m?).

Practice Point 3.6.6: Consider starting people with
CKD with normal to mildly increased albuminuria (A1) on
RASi (ACEi or ARB) for specific indications (e.g., to treat
hypertension or heart failure with low ejection fraction).

Practice Point 3.6.7: Continue ACEi or ARB in
people with CKD even when the eGFR falls below
30 ml/min per 1.73 m2.

3.7 Sodium-glucose cofransporter-2 inhibitors
(SGLT2i)

The Work Group concurs with the KDIGO 2022
Clinical Practice Guideline for Diabetes Management
in Chronic Kidney Disease, which stated: “We re-
commend treating patients with type 2 diabetes (T2D),
CKD, and an eGFR > 20 ml/min per 1.73 m? with an
SGLT2i (14)” .2

However, in the present guideline, we offer a more
general 1A recommendation for adults with CKD. We
also highlight practice points from the KDIGO Diabe-
tes guideline for diabetes management in CKD, which
are also relevant for people with CKD without diabetes:

Recommendation 3.7.1: We recommend treat-
ing patients with type 2 diabetes (T2D), CKD, and an
eGFR > 20 ml/min per 1.73 m? with an SGLT?2i (14).

Practice Point 3.7.1: Once an SGLT2i is initiated, it
is reasonable to continue an SGLT?2i even if the eGFR
falls below 20 ml/min per 1.73 m?, unless it is not tole-
rated or KRT is initiated.

Practice Point 3.7.2: It is reasonable to withhold
SGLT2i during times of prolonged fasting, surgery, or
critical medical illness (when people may be at greater
risk for ketosis).

Recommendation 3.7.2: We recommend treating
adults with CKD with an SGLT?2i for the following (1A4):

— eGFR > 20 ml/min per 1.73 m? with urine ACR
> 200 mg/g (> 20 mg/mmol), or

— heart failure, irrespective of level of albuminuria.

Practice Point 3.7.3: SGLT?2i initiation or use does
not necessitate alteration of frequency of CKD moni-
toring and the reversible decrease in eGFR on initiation
is generally not an indication to discontinue therapy.

Recommendation 3.7.3: We suggest treating adults
with eGFR 20 to 45 ml/min per 1.73 m? with urine ACR
<200 mg/g (< 20 mg/mmol) with an SGLT2i (2B).

3.8 Mineralocorticoid receptor anfagonists
(MRA)

The Work Group highlights a key recommenda-
tion and practice points from the KDIGO 2022 Clini-
cal Practice Guideline for Diabetes Management in
Chronic Kidney Disease.?
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Pexomenpartist 3.8.1. Mu IpoOIOHYEMO HECTEpOINHUIN aH-
TaroHiCT MiHEPAJTOKOPTUKOIIHUX PELENTOPiB 3 ITOBEACHOIO
KOPUCTIO JUISl HUPOK ab0 ceplieBO-CyIMHHOI CUCTeMU IS 10~
pocnux i3 U2, plIK® > 25 mu/xB Ha 1,73 M2, HOpMaIbHOIO
KOHIIEHTpALIi€I0 KaJlilo B CMPOBATIIi KPOBi Ta aJbOyMiHypi€o
(> 30 mr/r [> 3 Mr/mMMoOJIb|), HE3BaXKalOUM Ha MaKCUMaJbHY
nepeHocuMy o3y inridiropy PAC (iPAC) (24).

IIpaktnunwmit nyskT 3.8.1. HecrepoinxHi AMP € Hait6inbin
IOLIIBHUMHU 11 mopociux i3 LIJ12, ki MaloTh BUCOKUM pu-
3uK nporpecyBaHHs XXH i ceplieBo-CyaAMHHUX IOIil, TIPO 1110
CBiIUMTH CTilika aJbOyMiHYpis, He3BaXKalouW Ha iHII CTaH-
JMapTHi METOMM JIIKyBaHHSI.

[MpaxkTrunuit nyHkr 3.8.2. Hecrepoinnuit AMP MoxHa nona-
™ 10 iPAC Ta iH3KTT2 ma nikysanns L2 i XXH y nopociux.

IMpaktnunnii myHKT 3.8.3. [1[06 3MeHIIUTH pU3KK TilepKa-
Jliemii, BUOEpiTh 0cib 3i cTabiTbHO HOPMATBLHOI KOHIIEHTpAILi-
€10 KaJIil0 B CHPOBAaTIIi KPOBi Ta PETYJISIPHO KOHTPOJIIONTE pi-
BEHb KaJlilo B CUPOBATIII MiCJIsI TTOYATKY Tepallil HeCTepOiTHUM
AMP (puc. 26).

IIpaktnunuii nmyHkt 3.8.4. Ilpu BubGOpi HecTepoimHOTo
AMP crin BingaBaTu mepeBary IpenapaTaM 3 IiITBEPIKEHOIO
KOPHUCTIO [IJIs1 HUPOK a00 CepLEeBO-CYIUHHOI CUCTEMU.

[Mpaktrunuii nyHkt 3.8.5. Crepoinnuit AMP Moxe BUKO-
PUCTOBYBATHUCS JUISI JTIKyBaHHS CEPIIEBOI HEAOCTATHOCTI, Tinep-
aJTbIOCTEPOHI3MY abo pedpaKTepHOI TilmepTeH3ii, ajlle MoxXe
CIIPUYMHUTH TinepKajieMiro a00 000pOTHE 3HMKEHHS KITyOOu-
KOBOI (binbTpallii, 0co0J1BO B 0Ci6 3 HU3bKOW0 [ITKD.

3.9. AroHicTtu peLientopa rhAtokQroHornoAi6HoOro
nentuay-1 (APITIMN-1)

PoGoua rpyrma BUCBITIIIOE KJIIOUOBI peKOMEH 1allil Ta Mpak-
THYHI MoMeHTH 3 KUIHIYHMX NOpakTUYHUX pPeKOMeHOalliil
KDIGO 2022 mono JgikyBaHHS AiaOeTy Py XpOHIYHiil XBOPOOi
HUPOK?.

Pexomenpanisg 3.9.1. lopocnum i3 LI 2-ro Tumy Ta XXH,
SIKi HE JOCSIIM iHIMBiAyaJbHUX LiITbOBUX IMOKA3HUKIB TJliKe-

Recommendation 3.8.1: We suggest a nonsteroi-
dal mineralocorticoid receptor antagonist with proven
kidney or cardiovascular benefit for adults with T2D,
an eGFR > 25 ml/min per 1.73 m?, normal serum po-
tassium concentration, and albuminuria (> 30 mg/g
[> 3 mg/mmol]) despite maximum tolerated dose of
RAS inhibitor (RASI) (24).

Practice Point 3.8.1: Nonsteroidal MRA are most
appropriate for adults with T2D who are at high risk
of CKD progression and cardiovascular events, as de-
monstrated by persistent albuminuria despite other
standard-of-care therapies.

Practice Point 3.8.2: A nonsteroidal MRA may be
added to a RASi and an SGLT?2i for treatment of T2D
and CKD in adults.

Practice Point 3.8.3: To mitigate risk of hyperkale-
mia, select people with consistently normal serum potas-
sium concentration and monitor serum potassium regu-
larly after initiation of a nonsteroidal MRA (Figure26).

Practice Point 3.8.4: The choice of a nonsteroidal
MRA should prioritize agents with documented kidney
or cardiovascular benefits.

Practice Point 3.8.5: A steroidal MRA may be used
for treatment of heart failure, hyperaldosteronism, or
refractory hypertension, but may cause hyperkalemia or
a reversible decline in glomerular filtration, particularly
among people with a low GFR.

3.9 Glucagon-like peptide-1receptor
agonists (GLP-1RA)

The Work Group highlights a key recommenda-
tion and practice point from the KDIGO 2022 Clini-
cal Practice Guideline for Diabetes Management in
Chronic Kidney Disease.?

Recommendation 3.9.1: In adults with T2D and
CKD who have not achieved individualized glycemic

K* < 4,8 mmonb/n
— IHiuitorTe 3acTocyBaHHs hiHEPEHOHY:
- 10 Mr/po6y, sikwio pLUK® 25-59 mn/xs/1,73 m?
- 20 Mr Ha foby, skwo pLLUK® > 60 mn/xs/1,73 m?
— Kontponb K* npotarom 1 micausa nicns novatky niky-
BaHHs1, a NOTIM KOXHi 4 MicsLi
— 36inbLuUnTY BO3Y 80 20 Mr Ha fieHb, AKLLO NpUiMaeTe
no 10 Mr Ha geHb
— BigHoBiTb npuitom no 10 Mr Ha AeHb, SKLLO paHille
npuiimany 3 Npueogy rinepkaniemii i K* aapas
< 5,0 MMonb/n

Micaui

K* 4,9-5,5 mmonb/n

— lNpopoBxyiiTe npuimaTm diHepe-
HOH y go3i 10 a6o 20 Mr
— KoHTpontoiTe piBeHb K* KOXHi 4

K* > 5,5 mmonb/n

— YTpumaiiTechb Bif Npuinomy hiHepeHoHy
— Po3rnsiHbTe MOXAMBICTb KOPUryBaHHA
[jeT abo cynyTHIX NikapcbKnx npenaparie
[J19 3MEHLLEHHS rinepkasiemii

— [NoBTOpHO NepesipTe K*

— Po3rnsiHbTe MOXAMBICTb MOBTOPHOIO
npuiiomy, AKLLo K* < 5,0 mmons/n

PucyHok 26. MoHiTopuHr piBHS1 Kanito B cupoBartLi KpoBi nif Yac nikyBaHHs HECTEPOIAHUMM aHTaroHictamm
MiHepanokopTukoigHux peLjentopis (QhiHepeHOH)

K* <4.8 mmol/I

« Initiate finerenone
- 10 mg daily if eGFR 25-59 ml/min/1.73 m?
- 20 mg daily if eGFR 260 ml/min/1.73 m?

- Monitor K* at 1 month after initiation and then every 4
months

- Increase dose to 20 mg daily, if on 10 mg daily

« Restart 10 mg daily if previously held for hyperkalemia and
K* now <5.0 mmol/I

K* 4.9-5.5 mmol/I

- Continue finerenone 10 mg or 20 mg
« Monitor K* every 4 months

K* >5.5 mmol/I

« Hold finerenone

- Consider adjustments to diet or concomitant
medications to mitigate hyperkalemia

« Recheck K*

« Consider reinitiation if/when K* <5.0 mmol/I

Figure 26. Serum potassium monitoring during treatment with a nonsteroidal mineralocorticoid receptor
antagonist (MRA) (finerenone)
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Mii, He3Baxkalouu Ha 3aCTOCYBaHHSI MeT(hOPMiHy Ta iHIi0iTOpiB
H3KTTI2, abo siki He MOXYyTh BUKOPMCTOBYBATH 1ii TIperiapaTu,
mu pekomeHayemo APITTI-1 tpusanoi aii (1B).

IMpaktnunnii myskr 3.9.1. BuGip APITII-1 mae BinmaBa-
TU MepeBary npenapaTtam i3 3aJ0KyMEHTOBAHOIO KOPUCTIO JUIst
CepLeBO-CYIMHHOI CUCTEMU.

3.10. MeTaboAiyHUI QLA O3

Ipaktnanmit myskr 3.10.1. JIas ocio i3 XXH posrisiasre
MOXJIMBICTh BUKOPUCTAHHS (hapMaKOJIOTIYHOTO JiKyBaHHS 3
IIETUYHUM BTpyYaHHSIM ab0 0e3 HbOro, 11100 3aIr00irTi po3Bu-
TKY alla03y 3 NOTeHUIMHUMU KJIiHIYHUMU HacIiaKaMu (Harpu-
KJ1aJ, CMpOBaTKOBUI GikapOoHaT < 18 MMOJIb/J Y TOPOCIIHX).

[Mpaktuunuit myHkT 3.10.2. KoHTposoiiTe JiKyBaHHS MeTa-
00JIIYHOTO alKI03y, 1100 MEPeKOHATHCS, 1110 BOHO HE TIPU3BO-
IUTHh OO MiIBUILEHHS KOHIIEHTpallii 0ikapOoHATy B CHpOBaT-
11l KPOBi 32 BEpXHIO MEXY HOPMU i He BIIMBAE HETAaTMBHO Ha
KOHTpoJb AT, piBeHb KaJTifo B CHPOBAaTIIi KpOBi 200 CTaH PiInHH.

3.11. linepkaniemis npu XXH

3.11.1. O6i3HanicTh npo ¢GaKTopH, MO BIVIUBAIOTH HA BU-
MipIOBaHHS KaJIiI0

IIpaktuunuii myskT 3.11.1.1. [Tam’sTaiiTe mpo MiHIUBICTD
J1abopaToOpHUX BUMiplOBaHb KaJlilo, a TaKOX Ipo dakTopu i
MeXaHi3MHU, SIKi MOXYTh BIUIMBAaTUM Ha BUMIipIOBaHHS Kalilo,
BKJIIOYHO 3 TOOOBUMM i CE30HHUMU KOJIMBAHHSIMU, 3pa3kKaMu
MJ1a3Mu MPOTU CUPOBATKU Ta Ai€0 JiKiB.

3.11.2. KaniitoOminHi npenapaTtu

IMpaktnunuii myHkT 3.11.2.1. [Tam’saraiite mpo MicuieBy 10-
CTYITHICTh a00 0OMeXXeHHS o0 (hapMaKOJIOTIYHOTO JIIKyBaH-
HS HEHaI3BUYAMHOI TilepKamieMii.

3.11.3. Yac moBTOpHOi nmepeBipKu KaJilo micJist BUABJICHHS
MOMipHOiI Ta TSKKOI rimepkaJiiemii B 10pocmx

[Hemae pexomendauiii i npakmuurux momermia|

3.11.4. JlikyBaHus rinepkaiemii

[Hemae pexomenoauiii i npakmuunux momernmia|

3.11.5. JTliernuni MipKyBaHHs

IMpaktnunuii nynkr 3.11.5.1. 3anpoBamkeHHs iHAUBITY-
aJibHOTO Tinxoay 1o oci6 i3 XXH 3—5 i pantoBoto rinepkaie-
Mi€lo, 110 BKIIIOYAE AiETUYHE i (papMaKOJIOTidYHe BTPYIaHHS Ta
BPaxXOBY€ CYITyTHi 3aXBOpIOBaHHS i AKicThb XXUTTS (QoL). Peko-
MEHIYEThCS OIiHKA i HaBYaHHS 4epe3 AieTosora-HedpoJsora
a00 aKpeIUTOBAHOTIO MOCTavYaJbHUKA Ai€TOJIOTIB.

IMpakrrunuii nyskr 3.11.5.2. Hagaitte mopanu 100 o6-
MEXEHHS CMOXWBAHHS MPOAYKTiB, 6araTux Ha 6i040CTYITHUI
KaJii (Harpukiam, oopobIeHi XapuoBi MPOAYKTH) ISt 0Ci0 i3
XXH 3-5, siki MaroTh rirepkanieMito B aHaMHe3i, abo sIK CTpa-
Terito MpodiTaKTUKKU TIijI Yac Tepio/iB 3aXBOPIOBAHHSI, KOJU
Moxe OyTU PU3UK TillepKaTieMmii.

3.12. AHeMis
Kutiniyni npaktnuHi pekomenauii KDIGO 2012 mono aHe-
Mii TIpY XpOHiUHiit XBOpoOi HUPOK Oyne oHOBIIeHO Yy 2024 porti*.

3.13. XXH — MiHepaAbHMI KICTKOBU PO3AQA
(XXH-MKP)

PoGoua rpyma akiieHTye yBary Ha OHOBJICHHUX KJIiHIYHMX
npakTnyHux pekoMmeHaamissx KDIGO 2017 mono miarHOCTH-
KM, OLIiIHKHY, MPOMIIAKTUKY Ta JIiKyBaHHS XPOHIYHOI XBOpOOU

targets despite use of metformin and SGLT?2 inhibitor
treatment, or who are unable to use those medications,
we recommend a long-acting GLP-1 RA (1B).

Practice Point 3.9.1: The choice of GLP-1 RA
should prioritize agents with documented cardiovascu-
lar benefits.

3.10 Metabolic acidosis

Practice Point 3.10.1: In people with CKD, con-
sider use of pharmacological treatment with or without
dietary intervention to prevent development of acidosis
with potential clinical implications (e.g., serum bicar-
bonate < 18 mmol/1 in adults).

Practice Point 3.10.2: Monitor treatment for meta-
bolic acidosis to ensure it does not result in serum bi-
carbonate concentrations exceeding the upper limit of
normal and does not adversely affect BP control, serum
potassium, or fluid status.

3.11 Hyperkalemia in CKD

3.11.1 Awareness of factors impacting on potas-
sium measurement

Practice Point 3.11.1.1: Be aware of the variability
of potassium laboratory measurements as well as factors
and mechanisms that may influence potassium measure-
ment including diurnal and seasonal variation, plasma
versus serum samples, and the actions of medications.

3.11.2 Potassium exchange agents

Practice Point 3.11.2.1: Be aware of local availabi-
lity or formulary restrictions with regard to the pharma-
cologic management of nonemergent hyperkalemia.

3.11.3 Timing to recheck potassium after identify-
ing moderate and severe hyperkalemia in adults

[No recommendations and practice points|

3.11.4 Managing hyperkalemia

[No recommendations and practice points|

3.11.5 Dietary considerations

Practice Point 3.11.5.1: Implement an individu-
alized approach in people with CKD G3-G5 and
emergent hyperkalemia that includes dietary and phar-
macologic interventions and takes into consideration
associated comorbidities and quality of life (QoL). As-
sessment and education through a renal dietitian or an
accredited nutrition provider are advised.

Practice Point 3.11.5.2: Provide advice to limit the in-
take of foods rich in bioavailable potassium (e.g., processed
foods) for people with CKD G3—G5 who have a history
of hyperkalemia or as a prevention strategy during disease
periods in which hyperkalemia risk may be a concern.

3.12 Anemia
The KDIGO 2012 Clinical Practice Guideline for Ane-
mia in Chronic Kidney Disease will be updated in 2024.47

3.13 CKD-Mineral Bone Disorder
(CKD-MBD)

The Work Group highlights the KDIGO 2017
Clinical Practice Guideline Update for the Diagno-
sis, Evaluation, Prevention, and Treatment of Chronic
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HUPOK — MiHepalbHMX i KicTKoBUX po3nazaiB (XXH-MKP)X,
bynb nacka, 3BepHITbCS 0 1€l MyOikalii 1asi OTpUMaHHS
KOHKPETHMX peKOMEHIalliii, BUOOpPY, 103yBaHHSI KOHKPETHUX
TepaneBTUYHMX 3aC00iB i peKOMeHAlIiil III0I0 TOCITiKEHb.

3.14. linepypukemis

Pexomenpartis 3.14.1. Mu pekomenayemo ocobam i3 XXH i
CHMITOMAaTUIHOIO TiMepyprUKEeMI€I0 TIPOIIOHYBATH BTPYYaHHS,
110 3HMXKYE piBeHb ce4oBoi Kuciotu (1C).

IIpaktnunuii myHKT 3.14.1. Po3risiHbTe MOXKJIMBICTDH I10-
YyaTKy Teparlii JU1sl 3HMKEHHS CeY0BO1 KMCJIOTH J1J1s1 ocio i3 XXH
MicCJIs1 TepIIOoro eni3ony nmoaarpu (0CodJMBO SIKILO HEMAE MPU-
YMH, SIKMX MOXHa 0yJ10 6 YHUKHYTH, a00 KOHIIEHTpALlisl ce4yo-
BOiI KMCJIOTH B CUpOBaTLi > 9 Mr/mi [535 MKMOJIb/1]).

IMpaktnunuii myHkT 3.14.2. Binnasaiite repeBary iHri6iTO-
paM KCaHTUHOKCU/1a3U Tlepei YPUKO3ypUUHUMHU 3ac00aMU JUTst
oci6 i3 XXH i cuMnTomMaTuuHO1O TilepypruKeMi€o.

IIpaktnunwmii myHKT 3.14.3. g cMMIITOMATAYHOTO JIKY-
BaHHs rocTpoi mogarpu pu XXH HM3bKi 1031 KOJIXIiLIMHY a00
BHYTPILIHBOCYTJIO00BI/TIepOpaibHi TJTIOKOKOPTUKOIAN € Kpa-
IIIUMM, Hi2K HECTEPOINHi IpoTu3ananbHi 3acoou (HI133).

JieTnyni migxoau

IMpaktnunuii nyHkt 3.14.4. Hedapmakosoriudi 3axomu,
SIKi MOXXYTb TOITOMOITH 3al00IrTH Mmoaarpi, BKIOYaloTh 0OMe-
JKEHHSI CTIOXKWBaHHSI aJIKOTOJII0, M’sica Ta KyKYpYI3sTHOTO CH-
pOITy 3 BUCOKMM BMiCTOM (DpYKTO3U.

Pexomenpanis 3.14.2. Mu IIpormoHyeEMO He BUKOPUCTOBY-
BaTH TIperapaTy I 3HKEHHST PiBHS CEYOBOI KUCIOTH B CH-
poBaTii KpoBi B 0ci6 i3 XXH i 6e3cMMIITOMHOIO TinepypuKeMi-
€10 JIJIs1 raJbMyBaHHs IiporpecyBaHHss XXH (2D).

3.15. CepueBo-CcyaAnHHI 3axBoptoBaHHS (CC3)
i AOAQTKOBI crieunidHi 3aXoAN AASI KEPYBAHHS
PUNKOM

3.15.1. Jlininxwii KOHTPOJIb

IlepeBaru 3HMXeHHs piBHs xoJectepuny JITTHILI 3a nomo-
MOTOIO Teparii Ha OCHOBi CTaTMHIB 1010 PU3UKY aTePOCKIIe-
potuuHux CC3 nobpe BcTaHOBIEHi B ocid 3/6e3 XXH. IcHy-
IOTh YiTKi peKOMEHAIlil 1100 TOT0, KOJU PO3ITOYMHATU TaKy
Teparito, BUKianaeHi B KiiHIYHUX TpaKTUYHUX pEKOMEHIalli-
sax KDIGO mrono nikyBaHHS JIiMiIiB TPy XpOHIYHiil XBOpoOi
HUPOK'.

PoGoua rpyma moromkyeTbes 3 yciMa peKOMEHIAllisIMU B
Liif HacTaHOBi. 30KpeMa, 3BepTaEMO yBary Ha Take:

Pexomenpamis 3.15.1.1. I mopocaux BikoMm > 50 pokiB i3
pIIK® < 60 mi/xB Ha 1,73 M?, IKi He OTPUMYBAJIX XPOHIYHOTO
nianizy um TpaHcruianTauii Hupku (IIIK® kateropii 3a—5), mu
PEKOMEHIYEMO JIiKyBaHHSI CTATUHOM a00 KOMOiHaIli€l0 CTaTh-
Hy/e3eTuMioy (1A4).

Pexomennauis 3.15.1.2. Ins gopociaux Bikom > 50 pokiB i3
XXH i plUK® > 60 mi/xB Ha 1,73 m? (LLIK®D kareropii 1—2) Mu
PEKOMEH/IYEMO JIIKyBaHHS CTaTUHOM (1B).

Pexomenpamig 3.15.1.3. g mopocnux Bikom 18—49 po-
KiB i3 XXH, siki He oTpuMyBay XpOHIYHOTO Aialli3y M TpaH-
CIUIAHTAIlii HUPKU, MU TIPOIMOHYEMO JIIKYBaHHSI CTaTMHAMU,
SIKIIIO B HUX € OIMH a00 IeKiJIbKa TaKUX CTaHiB (2A4):

— BimoMa KopoHapHa xBopoba (iHpapKT Miokapma abo Ko-
poHapHa peBacKyJisipu3allis);

— IIyKPOBUIi Aia0eT;

Kidney Disease — Mineral and Bone Disorder (CKD-
MBD).?

Please refer to this publication for specific recom-
mendations, selection, dosing of specific therapeutic
agents, and research recommendations.

3.14 Hyperuricemia

Recommendation 3.14.1: We recommend people
with CKD and symptomatic hyperuricemia should be
offered uric acid-lowering intervention (1C).

Practice Point 3.14.1: Consider initiating uric acid-
lowering therapy for people with CKD after their first
episode of gout (particularly where there is no avoidable
precipitant or serum uric acid concentration is > 9 mg/dl
[535 pumol/1)).

Practice Point 3.14.2: Prescribe xanthine oxidase
inhibitors in preference to uricosuric agents in people
with CKD and symptomatic hyperuricemia.

Practice Point 3.14.3: For symptomatic treatment of
acute gout in CKD, low-dose colchicine or intra-arti-
cular/oral glucocorticoids are preferable to nonsteroi-
dal anti-inflammatory drugs (NSAIDs).

Dietary approaches

Practice Point 3.14.4: Nonpharmacological inter-
ventions which may help prevent gout include limiting
alcohol, meats, and high-fructose corn syrup intake.

Recommendation 3.14.2: We suggest not using
agents to lower serum uric acid in people with CKD
and asymptomatic hyperuricemia to delay CKD pro-
gression (2D).

3.15 Cardiovascular disease (CVD)
and additional specific interventions
to modify risk

3.15.1 Lipid management

The benefits of lowering LDL cholesterol using
statin-based therapies on the risk of ASCVD are well
established in people with and without CKD. There are
clear recommendations on when to initiate such thera-
pies set out in the KDIGO Clinical Practice Guideline
for Lipid Management in Chronic Kidney Disease."

The Work Group concurs with all the recommenda-
tions in this guideline. In particular, we draw attention to:

Recommendation 3.15.1.1: In adults aged > 50 years
with eGFR < 60 ml/min per 1.73 m? but not treated
with chronic dialysis or kidney transplantation (GFR
categories G3a-G5), we recommend treatment with a
statin or statin/ezetimibe combination (14).

Recommendation 3.15.1.2: In adults aged > 50 years
with CKD and eGFR > 60 ml/min per 1.73 m> (GFR
categories G1-G2), we recommend treatment with a
statin (/B).

Recommendation 3.15.1.3: In adults aged 18—49
years with CKD but not treated with chronic dialysis or
kidney transplantation, we suggest statin treatment in
people with one or more of the following (24):

— known coronary disease (myocardial infarction
or coronary revascularization),

— diabetes mellitus,
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— TOIEepeHil ileMiYHUI iHCYIbT a00

— ouikyBaHa 10-piyHa yacToTa KOpOHApHOI CMepTi ab0 He-
daTanpHOTrO iHMapKTy Miokapaa > 10 %.

IMpaktnunnii myHKT 3.15.1.1. OuiniTh 10-piuHuit ceplieBo-
CYAMHHMI PU3UK 32 JOMOMOIOI0 BaJliZIOBAHOTO iHCTPYMEHTY
PUBUKY.

IIpaxktrunawmii myHKT 3.15.1.2. 75 oci6 i3 XXH o0epith cxe-
MU Ha OCHOBI CTaTHHIB, 1100 MaKCUMi3yBaTu aOCOJIIOTHE 3HU -
JKeHHSI piBHS XOJIECTEPUHY JILITOMPOTEIHIB HU3bKOI IIITBHOCTI
(JITTHIL) nns nocsirHeHHST HaOIbLIMX TepeBar JIiKyBaHHS.

IMpaktununuii myHkr 3.15.1.3. ¥V mopocinux i3 XXH Bikom
18—49 pokiB Hizk4a (TobTo < 10 %) omiHloBaHa 10-piuHa Jac-
TOTa KOPOHAPHOI cMepTi a00 HedaTaabHOTO iH(papKTy MioKap-
Jla TAKOX MOXe OYTH BiZITOBITHUM ITOPOTOM JUTSI TTOYATKY Tepa-
il Ha OCHOBI CTaTUHIB.

IMpaktnunumii nyHkt 3.15.1.4. Po3srisHbTe MOXIUBICTH
MIpU3HAYCHHS iHTIOITOPIB IPOMPOTEIHKOHBEPTA3! CYOTHIi3H-
Hy/kekcuny tumy 9 (PCSK-9) ocobdam i3 XXH, siki MaoTh nmo-
Ka3aHHS JI0 iX 3aCTOCYBaHHSI.

JieTnyni migxoau

IMpaktrunuii myHKT 3.15.1.5. Po3risiHbTe poCIUHHY HiETY
cepe3eMHOMOPCHKOTrO CTWII0 Ha J0JATOK IO JiinigoMoaundi-
KYIUOi Teparii IJ1s1 3HXKEHHSI PU3MKY CepLeBO-CYIUHHMX 3a-
XBOPIOBaHb.

3.15.2. 3acTocyBaHHsI aHTHATPETAHTHOI Tepamii

Pexomenpanis 3.15.2.1. Mu pekoOMeHIyeEMO HU3BKi 1031
acIipuHy IepopaIbHO I IMPOQiIaKTUKY PELUUAUBIB ilIeMid-
HOI CceplIeBO-CYIUHHOI XBOpOoOH (TOOTO BTOPUHHOI ITpoditak-
TUKHN) B 0cib i3 XXH i BcTaHOBICHOIO illIeMiYHOIO CepLIEBO-CY-
IUHHOIO XBopoboio (1C).

— prior ischemic stroke, or

— estimated 10-year incidence of coronary death or
nonfatal myocardial infarction > 10 %.

Practice Point 3.15.1.1: Estimate 10-year cardiovas-
cular risk using a validated risk tool.

Practice Point 3.15.1.2: In people with CKD,
choose statin-based regimens to maximize the
absolute reduction in low-density lipoprotein
(LDL) cholesterol to achieve the largest treatment
benefits.

Practice Point 3.15.1.3: In adults with CKD aged
18—49, a lower (i.e., < 10 %) estimated 10-year inci-
dence of coronary death or nonfatal myocardial infarc-
tion may also be appropriate thresholds for initiation of
statin-based therapy.

Practice Point 3.15.1.4: Consider prescribing pro-
protein convertase subtilisin/kexin type 9 (PCSK-9)
inhibitors to people with CKD who have an indication
for their use.

Dietary approaches
Practice Point 3.15.1.5: Consider a plant-
based “Mediterranean-style” diet in addition to

lipid-modifying therapy to reduce cardiovascular
risk.

3.15.2 Use of antiplatelet therapy

Recommendation 3.15.2.1: We recommend oral
low-dose aspirin for prevention of recurrent ischemic
cardiovascular disease events (i.e., secondary preven-
tion) in people with CKD and established ischemic car-
diovascular disease (1C).

iHCynbTY i cucTem-

Hoi TpomGoem6onii MPOTOHHOI MoM)

Kpok 3
KoHTtponb
LIBUAKOCTI/pUTMY

— Y niofeit 3 XXH BUKOPUCTOBYITE anbTEPHATUBHWIA CKPUHIHT Ha OCHOBI BUMIPIOBaHHS NysbCy (Hanpuknag, BUMIpIoBaH-
HA apTepianbHOro TUCKy 3 noaanbLlunm nposeaeHHam EKI y 12 BigBefeHH:X, AKLLO BUABNAETLCSH HEPErYNAPHUI NyNbC

Kpok 1 — $IKLLIO 3apeecTpoBaHi CUMMNTOMM BKadyoTb Ha hibpunsLito nepeacepnb, ane EKI y 12 BinseaeHHAx He fo3sonse i
HiarHocTuka pjarHocTyBaru, NONpoCiTb MPUCTPINA, aKTUBOBaHWUI NaLieHTOM, 260 MPUCTPIN, LLO HocuTbCs, abo EKI-Tect 3a XonTtepom
— Cnip po3rnisHyTN MOXNMBICTb NPU3HAYEHHS MepopanbHNX aHTUKOArynaHTIB* Ansa NpotinakTuky iHCybTy B OCi6 3
XXH i chibpunsuieto nepeacepab (BOHK, iMOBIPHO, Mar0Tb miasuLLEeHi nokasHukn CHA2DS2-VASc, dhakTopu pusiky iH-
Kpok 2 CynbTY, | BOHM 3HAXOAATHCA B rPYMi BUCOKOTO PU3MKY HaBiTb Npu oLjiHLi 0—1)
Mpodinaktuka

— Criin BpaxoByBaTy OLHKY p13uKy kposoTeyi (Hanpuknag, HAS-BLED score) ans BusBieHHs MoaudikoBaHnx gakTto-
PiB PU3MKY, AKUMIK MOXHa KepyBaTh (Hanpuknag, pekoMeHaaLii LWoAo BXWUBAHHSA ankorosto, BUKOPUCTaHHA iHribITopiB

— Po3rnsHbTe 060pOTHI NpU4MHU hibpunauii nepeacepns!

— BukopucToByiiTe MeakaMeHTO3Hy Tepanito (Hanpuknag, 6eTa-6nokagy) Ans 3HWKEHHs YacToTW CepLEBMX CKOPO-
YeHb [0 PiBHA MeHLLe HiX 90 ya/XB y CNOKOI, LL06 3MEHLUMTU CUMATOMM i MOB’A3aHI 3 HUMW YCKNaAHEHHs

— [nq niofe i3 TpYBanUMK CUMNTOMaMU, HE3BAXAKUM HA aAEKBATHUIN KOHTPOSTb HaCTOTH CEPLIEBUX CKOPOY€EHb, PO3-
rNSHbTE MOXIMBICTb KOHTPOSIIO PUTMY 3a JOMOMOrOK0 KapAioBepCii, aHTUapuUTMI4HOI Tepanii i/abo kateTepHoi abnaii

PucyHok 40. Ctparerii giarHocTUku Ta nlikyBaHHs1 ¢hi6punsuii nepeacepab. * — Po3rnsiHbTe Heo6XigHe KOpUryBaH-
HS1 403K [J1s1 JIIO[EN i3 XPOHIYHOIO XBOPO60t0 HUPOK (XXH); T — HMXKYe pekoMeHA[OoBaHO siIK CTaHRapTHUIA NnakeTt
AN giarHocTU4YHoOI oliHku HOBOI ¢hi6punsyii nepencepan: (i) enektpokapgiorpama (EKI) y 12 BigBeneHHsix Ans
BCTaHOBJIEHHS fliarHO3Y, OLiHKW 4acTOTH LUJTYHOYKOBUX CKOPOYEHb i NepeBipKu Ha HasiBHICTb fegheKTiB rnposia-
HOCTI, iLuemii abo CTpyKTYpHUX 3axBoproBaHb cepusi; (ii) nabopaTopHe BoCNiAXeHHS hyHKLYIT LUMTONoARi6HOI 3an0-
3U Ta HUPOK, eJIeKTPOJIITIB CUPOBATKU KPOBI Ta 3arasibHUU aHani3 Kposi; 1a (iii) TpaHcTopakanbHa exokappgiorpa-
chist Ansa oyiHkM po3mipy i YyHKUii niBoro WyHo4YKa, po3mipy siBoro nepeacepnasi, Ha HasiBHICTb 3aXBOPIOBAHHS
KnanaHiB, po3mipy i ¢pyHkuii npaBoro cepuys. AT — aptepianbHun tuck; CHA2DS2-VASc — 3acTiiiHa cepLeBa
HepocTaTHICTb, rinepToHis, Bik > 75 (noaBO€HO), Agiabert, iHCynbT (NOABOEHO), CyANHHE 3aXBOPIOBaHHS, BIiK Bif 65
Ao 74 pokis i ctatb (XiHo4a); HAS-BLED — rinepToHisi, nopyLueHHs ¢byHKUii ne4iHKW/HUPOK, icTopisi iHCYnbTYy, ic-
TOpIsi KPOBOTE4i a60 CXWUJIbHICTb, 1abinbHe MiXHapoaHe HopMarnizoBaHe BigHowweHHs (INR), nroaun noxusnoro Biky,
BXWUBaHHS1 HAPKOTUKIB/anIKoroJsito
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« In people with CKD, use opportunistic pulse-based screening (e.g., taking at when measuring BP), followed by a
12-lead ECG if an irregularly irregular pulse is identified

-Step 1_ - If reported symptoms suggest atrial fibrillation, but a 12-lead ECG is nondiagnostic, request patient-activated or
Diagnosis wearable device or Holter ECG testing
» Oral anticoagulation* should be considered for preventing stroke in people with CKD with atrial fibrillation
Ste? 2 . (they are likely to have an increased CHA DS ,-VASc risk factor for stroke and are at high risk even with a score of 0-1)
Prophylaxis against

+ A bleeding risk score (e.g., HAS-BLED score) should be considered to identify modifiable risk factors which can be

stroke and systemic managed (e.g., alcohol advice, use of a proton pump inhibitor)

thromboembolism

» Consider reversible causes of atrial fibrillation®

+ Use medical therapy (e.g., beta blockade) to control ventricular rate to less than about 90 bpm at rest to decrease
symptoms and related complications

« For people with persistent symptoms despite adequate rate control, consider rhythm control with cardioversion,
antiarrhythmic therapy and/or catheter ablation

Step 3
Rate/rhythm control

Figure 40. Strategies for the diagnosis and management of atrial fibrillation. *Consider dose adjustments
necessary in people with chronic kidney disease (CKD). t The following has been recommended as a standard
package for diagnostic evaluation of new atrial fibrillation: (i) a 12-lead electrocardiogram (ECG) to establish the
diagnosis, assess ventricular rate, and check for the presence of conduction defects, ischemia, or structural heart
disease; (ii) laboratory testing for thyroid and kidney function, serum electrolytes, and full blood count; and (iii)
transthoracic echocardiography to assess left ventricular size and function, left atrial size, for valvular disease,
and right heart size and function. BP, blood pressure; CHA2DS2-VASc, Congestive heart failure, Hypertension,
Age $75 (doubled), Diabetes, Stroke (doubled), Vascular disease, Age 65 to 74, and Sex category (female);
HAS-BLED, Hypertension, Abnormal liver/kidney function, Stroke history, Bleeding history or predisposition,

Labile international normalized ratio (INR), Elderly, Drug/alcohol usage

[MpaktuuHuii myHKT 3.15.2.1. Po3risiHbTe iHIITY aHTUTPOM-
GouuTapHy Teparito (Hanpukaan, inribiropu P2Y,), gaxuio e
HETIePEHOCUMICTh acTipuHY.

3.15.3. IuBa3uBHA VS iHTEHCMBHA MeIMKAMEHTO3HA Tepa-
mist imeMigHOi XBOpOOH cepis

Pexomenmais 3.15.3.1. Mu nporonyeMo, 1100 y BATIad-
Ky CTaOiIBbHOTO CTPEC-TECTy, MiATBEPIKEHOTO IIIeMidHOIO
XBOpOOOIO ceplisd, MOYaTKOBMI KOHCEPBAaTUBHUM MimXim i3
3aCTOCYBaHHSIM iHTEHCHBHOI MeIMKaMEHTO3HOI Tepallii OyB
BiANIOBIAHOIO aJbTepPHATHUBOIO MMOYATKOBill iHBa3MBHIll cTpa-
terii (2D).

[MpakTuynmit myHKT 3.15.3.1. [ToyaTkoBe JiKyBaHHS 3a 10-
TMOMOTIOI0 iHBAa3WBHOI CTpaTeTii Bce Ie MOXe OyTH Kpalium
s ocio i3 XXH 3 roctpoio abo HecTabiIbHOIO KOPOHAPHOIO
XBOPOO0O10, HEMPUIWHSATHUM PiBHEM CTEHOKap[ii (HampuKia,
HEBIOBOJICHHS MAlli€HTAa), CUCTOJIYHOIO TUCHYHKIIIE€IO JiBOTO
LIJTYHOYKA, CIIPUYMHEHOIO illeMi€io, a0 3aXBOPIOBAHHSIM JIi-
BOI MaricTpali.

3.16. XXH i pibpunsyis nepeascepAb

Tpaktnyauit yHkT 3.16.1. JIoTpUMyiTECS BCTAHOBIEHUX
cTparteriii MiarHOCTUKM i JIiKyBaHHSI (piOpuJsiii nmepeacepab
(puc. 40).

Pexomennartist 3.16.1. Mu peKOMeHIyEMO BUKOPUCTOBYBa-
™ niepopaibHi aHTuKoaryasiHTH (NOAC), sIKi He € aHTaroHic-
Tamu Bitaminy K, Hamaroum riepeBary aHTaroHictaM BitamiHy K
(Hanpuxinan, BapdapuH) wist TpoMOooTIpodinakTUKU (hidpuIsi-
mii mepeacepab B oci6 i3 XXH 1—4 (1C).

IMpakruununii nyHKT 3.16.2. HeoOxigHe KOPUTYyBaHHSI JO3K1
NOAC pnsa HIK®, 3 o6epexxHicTio pu XXH 4-—35.

TpakTrunmii myHKT 3.16.3. TpuBamicts npunuHeHHSI NOAC
repes MIaHOBUMMU TTPOLieypaMu MOTpedye BpaxyBaHHsI pU3UKY
kpoBoreyi, npuzHaueHoro NOAC i piBHst LLIK®D (puc. 44).

Practice Point 3.15.2.1: Consider other antiplatelet
therapy (e.g., P2Y , inhibitors) when there is aspirin in-
tolerance.

3.15.3 Invasive versus intensive medical therapy
for coronary artery disease

Recommendation 3.15.3.1: We suggest that in stable
stress-test confirmed ischemic heart disease, an initial
conservative approach using intensive medical therapy
is an appropriate alternative to an initial invasive stra-
tegy (2D).

Practice Point 3.15.3.1: Initial management with
an invasive strategy may still be preferable for people
with CKD with acute or unstable coronary disease,
unacceptable levels of angina (e.g., patient dissatisfac-
tion), left ventricular systolic dysfunction attributable to
ischemia, or left main disease.

3.16 CKD and atrial fibrillation

Practice Point 3.16.1: Follow established strategies
for the diagnosis and management of atrial fibrillation
(Figure 40).

Recommendation 3.16.1: We recommend use of
non-vitamin K antagonist oral anticoagulants (NOACs)
in preference to vitamin K antagonists (e.g., warfarin)
for thromboprophylaxis in atrial fibrillation in people
with CKD G1-G4 (1C).

Practice Point 3.16.2: NOAC dose adjustment for
GFR is required, with caution needed at CKD G4—
G3S.

Practice Point 3.16.3: Duration of NOAC discon-
tinuation before elective procedures needs to consider
procedural bleeding risk, NOAC prescribed, and level
of GFR (Figure 44).
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3a BigcyTHOCTi 3Ha4YHOro pU3nNKy KpoBoTedi i/a6o MOXX/IMBOCTi afileKBaTHOro MiCLIeBOro

remocTta3sy: NPOBOAUTN Ha MiHiManbHOMY piBHi (TO6TO Yepe3 > 12 a6o 24 rog nicns
OCTaHHbOro NPUOMY)

Fusu puon | Buoowh puons_ | Fusun prom | Brcown prome |

CrCl > 80 mn/xB > 24 rog > 48 rog > 24 ropg, > 48 ropg,
CrCl 50-80 mn/xB > 36 rog >72ropn > 24 rop, > 48 rop,
CrCl 30-50 mn/xB? >48 ron > 96 rog > 24 rog > 48 rog

a Higknx oiuinHnx Higknx oiuinHnx
CrCl 15-30 mn/xB BKA3IBOK BKA3IBOK > 36 rog > 48 rop,
CrCl < 15 mn/xB OdiuiiHnx BKas3iBOK [0 3acTOCyBaHHA Hemae. Hemae notpebu B noegHaHHi 3 HMIT/HOI

PucyHok 44. Mopaau wo[o Toro, KOs cif npUnuHATYA NpuriomM nepopasbHmux aHtukoarynaHtie (NOAC), siki He €
aHTaroHictamu Bitaminy K, nepesn npouegypamu (HU3bKn¥ PU3NK NPOTHU BUCOKOI0). SHa4eHHS, BUBINEHI XXUPHUM
LUPUGHTOM, BiiPi3HAIOTbLCSA Bif 3arasibHOro rnpasusa NnPUNUHEHHS > 24 rog npyv HU3bKOMY pU3UKY, > 48 rog npu Bu-
COKOMY pU3UKY. HU3bKuni pu3nK BU3SHa4Ya€ThbCS IK HU3bKa 4acToTa KpoBoTeYi i/abo He3HaYHWV BrJINB KPOBOTEYi.
Bucokuii pusankK BU3Ha4a€TbCsl IK BUCOKA 4acToTa KpPOBOTeYi i/abo BaXKnnBui KNiHIYHUA BNAuB. AfanTtoBaHo 3
Heidbuchel H, Verhamme P, Alings M, et al. OHoBneHu¥ npakTM4YHUIA NOCci6HNK €BponericbKoi acouiaLii cepLeBo-
ro putMy o0 BUKOPUCTaHHS aHTUKOArynsiHTIB, sIKi He € aHTaroHictamu BitamiHy K, y nayieHTiB 3 HeknanaHHor
hibpunsicto nepegcepab: pestome. Eur Heart J. 2017;38:2137-2149.7%* 2 — barato yux JIl04evi MOXYTb NpuiMaT
HWXX4Yy o3y pabiratpaHy (110 mr aBidi Ha AeHb [ABi4i Ha 4O6Y]) abo anikcabaHy (2,5 mr ABiYi Ha o6y), abo rnosu-
HHi npuriMatn HUXx4y fo3y pusapokcabaHy (15 mr QD) a6o egokcabaHy (30 mr QD). da6iratpax 110 mr ABivi Ha
AO06Y He cXBaJieHO AJi1 BUKOPUCTaHHS YrpaBJliHHAM 3 KOHTPOJIIO 3a SIKICTIO Xap4oBuUX NMPOAYKTIB i MeguKaMeHTIB
CLIA. CrCl — knipeHc kpeaTtuHiHy; HUIT — Hu3bKomoneKynsapHuii renapvH; HOIr — HeghpakLioHoBaHWUii renapuH.
BigTBopeHo 3 Turakhia MP, Blankestijn PJ, Carrero JJ, et al. XpoHiyHa xBopo6a HUPOK i apUTMii: BACHOBKUN KOH-
hepeHLuii wo[o npoTupiy «3axBoproBaHHA HUPOK: MONIMLLUEHHS rnob6anbHux pesynetatie» (KDIGO). Eur Heart J.
2018;39:2314-2325.7"° © ABTop(n) 2018. Ony6nikoBaHo Oxford University Press Big imeHi €BponeyicbKoro ToBa-
pucTBa Kapgionoris. Lle ctarTs BigkpuToro gocrtyny, sika pO3MoBCIOAXYETbCS 3rigHO 3 yMOBaMN HEKOMePLiuHOI
niyeH3sii Creative Commons Attribution (http://creativecommons.org/licenses/by-nc/4.0/)

Dabigatran Apixaban-Edoxaban-Rivaroxaban

No important bleeding risk and/or adequate local hemostasis possible:
perform at trough level (i.e., =12 or 24 h after last intake)

Low risk High risk Low risk High risk
CrCl =80 ml/min 224 h =48 h >24h =48 h
CrCl 50-80 ml/min =236 h =72 h 224 h >48 h
CrCl 30-50 ml/min? =48 h 296 h >24h >48 h
CrCl 15-30 ml/min? No official indication No official indication 236 h 248 h
CrCl <15 ml/min No official indication for use

There is no need for bridging with LMWH/UFH

Figure 44. Advice on when to discontinue non-vitamin K antagonist oral anticoagulants (NOACs) before
procedures (low vs. high risk). The bold values deviate from the common stopping rule of $24-hour low risk,
$48-hour high risk. Low risk is defined as a low frequency of bleeding and/or minor impact of a bleed. High
risk is defined as a high frequency of bleeding and/or important clinical impact. Adapted from Heidbuchel H,
Verhamme P, Alings M, et al. Updated European Heart Rhythm Association practical guide on the use of non-
vitamin-K antagonist anticoagulants in patients with non-valvular atrial fibrillation: executive summary. Eur Heart
J. 2017,;38:2137-2149.724 2 Many of these people may be on lower dose of dabigatran (110 mg twice per day [b.i.d.])
or apixaban (2.5 mg b.i.d.), or have to be on the lower dose of rivaroxaban (15 mg QD) or edoxaban (30 mg QD).
Dabigatran 110 mg b.i.d. has not been approved for use by the US Food and Drug Administration. CrCl, creatinine
clearance, LMWH, low-molecular-weight heparin; UFH, unfractionated heparin. Reproduced from Turakhia MP,
Blankestijn PJ, Carrero JJ, et al. Chronic kidney disease and arrhythmias: conclusions from a Kidney Disease:
Improving Global Outcomes (KDIGO) Controversies Conference. Eur Heart J. 2018;39:2314-2325.7° € The
Author(s) 2018. Published by Oxford University Press on behalf of the European Society of Cardiology. This is an
Open Access article distributed under the terms of the Creative Commons Attribution Non Commercial License
(http://creativecommons.org/licenses/by-nc/4.0/)
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Kateropis o6cTasuH Mpuknagwm o6cTaBuH His
— Mpuunna XXH Hesposymina MopanbLua oujHka Ta
»-—p — CnagKoBi 3aXBOPIOBaHHSI HUPOK » CrieLianioBaHe nikyBaH-
— PeuuauByoynit 06LUMPHUIA Hedhponi- HSl Ha OCHOBi BCTaHOBNE-
Tia3 HOro AjarHo3y

— Pu3nk HeobxigHoCTi npoBeAeHHs H3T npotarom 5
pokis > 3—5} %, BUMIPSIHWI 3 BUKOPUCTAHHAM 3aTBEp- MnaHyBaHHs T2 NAroToBKa
TDKEHOTO PiBHS PU3NKY
7 — plUK® < 30 mn/xB Ha 1,73 M2 T
— Criiike 3HWxeHHs LLIKD Ha > 20 % 4m > 30 % y naui-
€HTIB, fiKi MOYMHAOTL reMOAMHAMIYHO aKTUBHY Teparniio

[0 3aMiCHOT HUPKOBOI Te-
panii

— [MocriitHe BUsIBNEHHSs 3Ha4Hoi anbbyminypii (CAK > 300 mr/r

n | [> 30 mr/mons] a6o LLIBA > 300 mr/24 rog, Lo Npu6amsHo eksiBa-

Aiartoctika XXH ; ' nextHo BKC 2500 mr/r [> 50 mr/monb] ao LLUBB > 500 mr/24 rop)

Y MoEfHaHHI 3 rematypieto o ) MopanbLua oLjHKa i
— > 2-KpaTHe 36inbLUEHHS anbOyMiHypii B Mtofeit 3i 3Ha4HOI anb- - * ynpasniHs
6yMmiHypieto, 5iki NepebyBatoTh Nif HarnsHoM

— MocriitHe Bu3Ha4eHHs CAK > 700 mr/r [> 70 mr/monb]

— EputpouuTapHi npo6u B cedi, KinbkicTb eputpoLutia > 20 y noni

BUCOKOI NOTY)XHOCTI, CTiliKi 11 He NiAnatTbCA NOSCHEHHIO

— XXH Ta aptepianbHa rinepTeHsis, pe3ncTeHTH Ao
NiKyBaHHs > 4 aHTUriNepTEeH3MBHUMM Npenapatamu
— CTilKi nopyLLeHHs piBHS Kaito B CMpOBATLL KPOBI

::::-;- — & —Aumpos
— AHemis

— 3axBOptOBaHHs KICTOK
— HepocTatHe xapuyBaHHsi

PucyHok 48. O6cTaBHMN HanpasJ/ieHHs 4O crneyiani3oBaHNX C/yX6 JliKyBaHHs1 HUPOK i Uini HanpaBneHHs1. CAK —
cniBBigHOLLIEHHS anb6ymiHy/kKpeaTuHiHy; LLIBA — wisuakicte BuBefieHHs anb6ymiHy; XXH — xpoHiyHa xBopoba
HUPOK; pLUK® — po3paxyHkoBa LWBUAKICTb KJ1y604K0BOI thinbTpauii; H3T — HupkoBo-3amicHa Tepanisi; BKC —
6inkoBo-kKpeaTuHiHoBe cniBBigHoLwweHHSs1; LLIBb6 — uBnaKicTb BUBefeHHs1 6inka

Circumstances category Circumstance examples Actions
« Cause of CKD is uncertain Further evaluation and
~ Causes « Hereditary kidney disease * specialist management
’ « Recurrent extensive nephrolithiasis based on diagnosis

+ A >3%-5% 5-year risk of requiring KRT measured

using a validated risk equation Planning and preparation
eGFR/risk of KRT «+ eGFR <30 ml/min per 1.73 m? for kidney replacement
« A sustained fall in GFR of >20% or >30% in those therapy

people initiating hemodynamically active therapies

- Consistent finding of significant albuminuria
(ACR =300 mg/g [>30 mg/mmol] or AER =300 mg/24 hours,

Diagnosis of CKD - -
approximately equivalent to PCR 2500 mg/g [>50 mg/mmol]
Albuminuria or PER =500 mg/24 h) in combination with hematuria Flrtherevalllation
‘and microscopic - 22-fold increase in albuminuria in people with significant and management
hematuria albuminuria undergoing monitoring

« A consistent finding of ACR >700 mg/g [>70 mg/mmol]
« Urinary red cell casts, RBC >20 per high power field
sustained and not readily explained

« CKD and hypertension refractory to treatment
>4 antihypertensive agents
« Persistent abnormalities of serum potassium
‘Others + Acidosis
- - Anemia
+ Bone disease
« Malnutrition

Management of CKD
complications

Figure 48. Circumstances for referral to specialist kidney care services and goals of the referral. ACR, albumin-
to-creatinine ratio; AER, albumin excretion rate; CKD, chronic kidney disease; eGFR, estimated glomerular
filtration rate; KRT, kidney replacement therapy; PCR, protein?creatinine ratio; PER, protein excretion rate; RBC,
red blood cells
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Po3aAiA 4. AiKapCbKU KOHTPOAb
| YNPABAIHHS AIKAPCbKUMUK 30CO06aMU
npu XXH

4.1. Bu6ip AikiB i MOHITOPUHF 6e3rekun

IMpaktnunmii yHKT 4.1.1. Ocobu 3 XXH MoxyTb Oyt
OB YYTIMBUMU 10 HE(POTOKCUYUHOI il JiikiB. [1pn3Havato-
4M TaKi ik ocobam i3 XXH, 3aBXIu BpaxoByilTe CITiBBiTZHO-
IIeHHST KOPUCTIi i MOTeHLIIAHOI IIIKOIH.

ITpaktuunuii nyHKT 4.1.2. Monitopyiite pLLIK®D, enekrpo-
JIITU i piBHi TepaleBTUYHUX MperapariB, SKIIO € IMOoKa3aHH:,
B ocib i3 XXH, sIKi OTpUMYIOTb JIiKM 3 BY3bKUMU TepareBTUY -
HUMM BiKHaMM, MOTEHUIHHUMU MOGIYHUMU eheKTaMu abo He-
(GPOTOKCUYHICTIO, SIK B aMOYJIaTOPHIiil TTpaKTUlli, Tak i B cTa-
LioHapi.

IMpaktnunuii myHkT 4.1.3. [NepermisiHbre Ta 0OMEXTE BUKO-
pUCTaHHS Oe3pelenTypHUX JiKiB, JIETHYHUX a00 POCIMHHUX
3ac00iB, JKi MOXYTh OYyTU LIKiIIUBUMU IJ1s1 0c¢i0 i3 XXH.

JIikm i BariTHiCcTD

IIpaktnunuii myHkr 4.1.4. I1pu3Havyaouu Jiku ocobam i3
XXH, gKi MOXyTh HApOAUTH AiTeii, 3aBXIM TepeBipsiiTe mo-
TeHLIiaJl TEpaTOreHHOCTI 11 HamaBaliTe peryJisipHi KOHCYJIbTallil
3 PENPOAYKTUBHUX i KOHTPALIENTUBHUX 3aCO0IB BiIMTOBIHO 10
LiHHOCTEM i Brogo6aHb ocoou 3 XXH.

4.2. Kopekuisa Ao3u 3a pisHem LLUK®

[Mpaktuunuii nyHkT 4.2.1. BpaxoByiite IHK® mix yac no-
3yBaHHSI JIiKiB, 1110 BUBOASITbCSI HUPKAMU.

IMpakTrnunwnii myHKT 4.2.2. 715 O1I1bIIOCTi 0Ci0 1 KITIHIYHMX
yctaHOB TiepeBipeHi piBHSAHHSA pIIIK® 3 BUKOPUCTaHHSIM CH-
POBATKOBOI'O KPeaTUHIHY IiAXOASATh AJISI TO3yBaHHS JIiKiB.

IIpaxkTrunwmii myHKT 4.2.3. SIK110 rmoTpioHa OijbIIa TOYHICTh
NI TIPUAHSITTS pillieHb, TIOB’I3aHMX i3 JTiIKapChKUMMU 3ac00aMu
(HampuKkJaa, A03yBaHHS 4Yepe3 BY3bKUU TepaneBTUYHMIA abo
TOKCUYHMI Jiara30H), TOKCUYHICTIO JIIKapChKUX 3ac00iB abo
y KJIiHIYHMX cuTyalisx, Koiau ouinku pLIIK®cr MmoxyTs OyTu
HeHaAiiHUMU, BAKOPUCTOBYITE PiBHSIHHS, SIKi TTOEAHYIOTh pa-
30M KpeaTuHiH i iucratuH C, abo BumiptoBaHy LIIK®.

IMpaktnununii nyHkr 4.2.4. JlronsiMm 3 HaIMipHOIO Macowo
Tizza Moxe 6yTu mokazaHa plIIK®, He iHgekcoBaHa st TUTOTITI
nosepxHi Tiza (I1I1T), ocobmmBo A1 JIiKiB 3 By3bKUM TepalieB-
TUYHUM Jiaria30HOM abo0 Wil e(DeKTUBHUX MpeTapariB 3 MiHi-
MaJIbHOIO KOHIIEHTpPALII€IO.

IIpakTuunuii myHKT 4.2.5. Po3risHbTe i agantyiTe n03y-
BaHHS JIiKiB 1ist 0ci0, y sskux [IK®, He-ILHK®D-nerepmiHaHTH
MapkepiB dinbTpaliii 860 06’e€M PO3MOITY HE € CTAOITBHUMU.

4.3. MonipapmaLiis Ta ynpaBAiHHS AiIKQPCbKUMU
sacob6amm

IMpaxkTuunuit nyHkT 4.3.1. [epionnyHo i mig yac nepexomy
IO JIIKyBaHHS MPOBOJIBTE PETEIbHUUN OIJISIA JTIiKiB, IIIOO OLIIHUTHU
MPUXUIBHICTD, POIOBXEHHS IMOKa3aHb i MOTEHIIiHY B3a€EMO-
Iito 3 JiKaM#, OcKiJbK1 ocoou 3 XXH yacTto mMaroTh cKiagHi
CXEeMMU JIIKyBaHHS Ta iX CIIOCTEPiraroTh KiJibKa CTeLiasliCTiB.

IIpakTrnunwmii myHKT 4.3.2. K10 IpuitoM JIiKiB IIPUITUHS-
€ThCA ITiT 9ac TOCTPOI XBOPOOH, TTOBIIOMTE ITOCTPAKIATII 0CO-
0i Ta MEIUYHUM IpalliBHUKAM YiTKUI IUIaH TOTO, KOJIU BiTHO-
BUTU NPUKOM IIPUMMHEHUX JIiKiB, i BHECITb 1110 TOKYMEHTAIlil0
B MEIMYHY KapTy.

Chapter 4: Medication
management and drug stewardship
in CKD

4.1 Medication choices and monitoring for safety
Practice Point 4.1.1: People with CKD may be more
susceptible to the nephrotoxic effects of medications.
When prescribing such medications to people with CKD,
always consider the benefits versus potential harms.

Practice Point 4.1.2: Monitor eGFR, electrolytes,
and therapeutic medication levels, when indicated,
in people with CKD receiving medications with nar-
row therapeutic windows, potential adverse effects, or
nephrotoxicity, both in outpatient practice and in hos-
pital settings.

Practice Point 4.1.3: Review and limit the use of
over-the-counter medicines and dietary or herbal re-
medies that may be harmful for people with CKD.

Medications and pregnancy

Practice Point 4.1.4: When prescribing medications
to people with CKD who are of child-bearing poten-
tial, always review teratogenicity potential and provide
regular reproductive and contraceptive counseling in
accordance with the values and preferences of the per-
son with CKD.

4.2 Dose adjustments by level of GFR

Practice Point 4.2.1: Consider GFR when dosing
medications cleared by the kidneys.

Practice Point 4.2.2: For most people and clinical
settings, validated eGFR equations using SCr are ap-
propriate for drug dosing.

Practice Point 4.2.3: Where more accuracy is re-
quired for drug-related decision-making (e.g., dosing
due to narrow therapeutic or toxic range), drug toxicity,
or clinical situations where eGFRcr estimates may be
unreliable, use of equations that combine both creatinine
and cystatin C, or measured GFR may be indicated.

Practice Point 4.2.4: In people with extremes of
body weight, eGFR nonindexed for body surface area
(BSA) may be indicated, especially for medications
with a narrow therapeutic range or requiring a mini-
mum concentration to be effective.

Practice Point 4.2.5: Consider and adapt drug dos-
ing in people where GFR, non-GFR determinants of
the filtration markers, or volume of distribution are not
in a steady state.

4.3 Polypharmacy and drug stewardship

Practice Point 4.3.1: Perform thorough medication
review periodically and at transitions of care to assess
adherence, continued indication, and potential drug in-
teractions because people with CKD often have complex
medication regimens and are seen by multiple specialists.

Practice Point 4.3.2: If medications are discontin-
ued during an acute illness, communicate a clear plan
of when to restart the discontinued medications to the
affected person and healthcare providers, and ensure
documentation in the medical record.
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IMpaktnunuii nyHKT 4.3.3. Po3MIsiHBTE IJIAaHOBE IIPUIIM-
HEHHSI TIpuiiomy JIiKiB (Takux sik MeTdopmiH, iATID, BPA Ta
iH3KTI2) 3a 48—72 ronuHu 10 MJIaHOBOI onepailiii adbo mij yac
HEBIIKJIAIHOTO JIIKyBaHHS TTOOIYHUX e(eKTiB SIK 3amoOiKHMI
3axig IS 3amobiraHHs ycKiagHeHHsSM. OmHaK 3ayBaxkTe, 110
SIKIIIO HE TT0YaTH MOBTOPHO MPUIOM LIUX TTPErapaTiB Mics 1mo-
Iii 4 TIpoLieiypHu, 11e MOXe MTPU3BECTH 10 HEHABMUCHOI ITKO-
IU (IUB. IpaKTUYHUM TyHKT 4.3.2).

4.3.1. Crparerii cnpusiHHS KOHTPOJII0 HAl MeIUYHHUMH
npemnaparamu

ITpaktuunuii nyHkT 4.3.1.1. HaBuartu it iHopmyBaTu ocio
i3 XXH 11010 o4ikyBaHO1 KOPUCTi Ta MOXJIMBUX PU3UKIB JIiKiB,
111006 BOHM MOTJIY iIeHTU(]iKyBaTH Ta MOBIIOMJISITH PO MO0IU-
Hi sIBUIIIa, SIKUMUW MOXHA KEPYBaTH.

IpakTrunumii myHKT 4.3.1.2. BcTaHOBITH BiTHOCUMHY CITiBIIpa-
1Ii 3 IHIIUMU TTOCTaYaTbHUKAMU MEIMYHUX TTOCIYT i (hapmaiieB-
TaMU i/a00 BUKOPWCTOBYWTE iHCTPYMEHTH /ISl 3a0€3MeYeHHsT Ta
MOKpaIleHHs YIIpaBIiHHS JTiKapcChbKUMU 3aco0aMu B oci0 i3 XXH,
11100 TTOKPAIIUTH YIPABIiHHS iX CKIaTIHUMU CXeMaMU JTiKyBaHHSI.

4.4. Bisyani3auiviHi AOCAIAXXEHHS

IIpakTrunuii myHKT 4.4.1. Po3risiHbTe moKa3aHHsI IJIsI Bi3y-
aJli3alliiHUX JOCiMKeHb BilMOBITHO 10 MTOKAa3aHb Yy 3arajbHil
nomyJsiuii. Pusuku il mepeBaru BisyasizalliiiHUX TOCTiTKEHb
CJIiI BU3HAYaTU Ha iHAUBiAyaJIbHi OCHOBI B KOHTeKCTi XXH.

4.4.1. PeHTreHOKOHTpACT: BHYTpilIHbOAPTEpiaibHE Ta
BHYTPILIHbOBEHHE OCJIi/IPKEHHS] KOHTPACTIB

IMpaktnununii myHKT 4.4.1.1. Ouinka pusuky 'YH B oci6
i3 XXH, sKi oTpuMylOTh BHYTpPIillTHbOAPTEPiaIbHUII KOHTPACT
IIJI1 KapAiOJIOTIYHMX MPOIEAYP 3a JOIIOMOTOIO TIepeBipeHUX iH-
CTPYMEHTIB.

IIpaktnunuii myHKT 4.4.1.2. BHyTpilllTHbOBEHHE BBEACHHS
PEHTIeHOKOHTPACTHUX 3aC00iB MOXKHA IIPOBOAUTH BiAIIOBiIHO
JI0 KOHCEHCYCHUX 3asIB PaliojoriyHUX ToBapucTB B oci6 3 ['YH
a6o IIK® < 60 mu/xB Ha 1,73 M? (XXH 3a—5), gKi MPOXOasTh
TJIAHOBE OOCTEXEHHS.

4.4.2. KoHTpacTHi pe4OBHHM, IO MiCTATH raJ0iHii

[MpakTuunuii myHKT 4.4.2.1. Ocobam i3 IIK® < 30 mi/xB
Ha 1,73 M? (XXH 4-5), skuM NoTpiOHi KOHTPACTHI PEYOBUHH,
IO MICTITh TagoJiHiil, 6aXkaHO 3ampOIOHYBAaTHM KOHTPACTHI
pevyoBUHU Ha ocHOBI ragosinito rpynu I i [1I AMepukaHcbkoro
KOJIETXKY pajIioJIorii.

Po3AiA 5. ONTUMAOABHI MOAEAI AOTASIAY
5.1. HanpasaeHHSs1 A0 cneLiaAi30BAHNUX CAYXX6
AiKYBAHHSI HUPOK

IIpaxktuunuii nyHkT 5.1.1. Hanpasnsiite nopociux i3 XXH
IIO cIielliali3oBaHuX CIIy>K0 JiKyBaHHSI HUPOK 3a OOCTaBUH, Te-
peiueHux Ha puc. 48.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipxysanns

IMpaxktuynumii myHkT 5.1.2. Hanpapnsiite aiteii i miatiTKiB 10
crieliali3oBaHuX CIYK0 JIiKyBaHHSI HUPOK y TAKMX BUTIaIKAX:

— CAK 30 wmr/r (3 mr/mmonb) a6o CBK 200 wmr/r
(20 mr/Mmonb) abo Oinmblie, MiATBepIKEHE MOBTOPHUM IIep-
LM 3pa3KOM PaHKOBOI Ceui, 1110 3i0paHuil MpaBUILHO i He i
yac MEHCTpyallii;

— CTilika remaTtypis;

Practice Point 4.3.3: Consider planned discontinu-
ation of medications (such as metformin, ACEi, ARBs,
and SGLT?2i) in the 48—72 hours prior to elective sur-
gery or during the acute management of adverse effects
as a precautionary measure to prevent complications.
However, note that failure to restart these medications
after the event or procedure may lead to unintentional
harm (see Practice Point 4.3.2).

4.3.1 Strategies to promote drug stewardship

Practice Point 4.3.1.1: Educate and inform people
with CKD regarding the expected benefits and possible
risks of medications so that they can identify and report
adverse events that can be managed.

Practice Point 4.3.1.2: Establish collaborative rela-
tionships with other healthcare providers and pharma-
cists and/or use tools to ensure and improve drug stew-
ardship in people with CKD to enhance management
of their complex medication regimens.

4.4 Imaging studies

Practice Point 4.4.1: Consider the indication for im-
aging studies in accordance with general population in-
dications. Risks and benefits of imaging studies should
be determined on an individual basis in the context of
their CKD.

4.4.1 Radiocontrast: intra-arterial and intrave-
nous dye studies

Practice Point 4.4.1.1: Assess the risk for AKI in
people with CKD receiving intra-arterial contrast for
cardiac procedures using validated tools.

Practice Point 4.4.1.2: The intravenous administration
of radiocontrast media can be managed in accordance
with consensus statements from the radiology societies in
people with AKT or GFR < 60 ml/min per 1.73 m? (CKD
G3a—G@G5) undergoing elective investigation.

4.4.2 Gadolinium-containing contrast media

Practice Point 4.4.2.1: For people with
GFR < 30 ml/min per 1.73 m? (CKD G4—G5) who re-
quire gadolinium-containing contrast media, preferen-
tially offer them American College of Radiology group
IT and 111 gadolinium-based contrast agents.

Chapter 5: Optimal models of care
5.1 Referral to specialist kidney care
services

Practice Point 5.1.1: Refer adults with CKD to spe-
cialist kidney care services in the circumstances listed
in Figure 48.

Special considerations

Pediatric considerations

Practice Point 5.1.2: Refer children and adolescents
to specialist kidney care services in the following cir-
cumstances:

— an ACR of 30 mg/g (3 mg/mmol) or a PCR of
200 mg/g (20 mg/mmol) or more, confirmed on a re-
peat first morning void sample, when well and not dur-
ing menstruation,

— persistent hematuria,
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— Oyab-siKe crilike 3HuxkeHHs pIITK®;

— TIiMepTOHis;

— OOCTpYKIIisl BiATOKY HUPOK ab0 aHOMaJlii HUPOK i cevo-
BUBIIHUX IUISIXiB;

— Bimoma abo migo3proBaHa XXH abo

— peunaruBHA iHGEKIis] CeYOBUBITHUX ILUISIXiB.

5.2. Cumnromu XXH

5.2.1. ITommpeHicTs i TAKKICTb CUMIITOMIB

[Hemac pexomendauiii i npaxmuunux momenmis|

5.2.2. Inentudikamnis Ta oniHKa CHMITOMIB

IMpaktrunuii myHKT 5.2.2.1. 3anuTyiite B 0oCi0 i3 mporpe-
cytouoro XXH mpo ypemiuHi cuMOToMU (HapuKiIaa, 3HKEH-
HSI aneTUTY, HYJOTY i piBeHb BTOMU/MJISIBOCTI) il Yac KOXHOT
KOHCYJIbTallii, BAKOPUCTOBYIOUM CTaHAAPTU30BaHUIA BajiloBa-
HUIi IHCTPYMEHT OLIIHKY YPeMiUHUX CUMITOMIB.

5.2.3. JIikyBaHHS THIIOBHX CHMITOMIB B 0ci0 i3 XXH

IIpaktnuawmit myHkr 5.2.3.1. BukopucroByliTe cTparerii
YIIpaBIiHHS, 3aCHOBaHI HAa (DAKTUIHUX JAHUX, 1100 JOIMOMOT-
™M JoasaM ao6pe xutu 3 XXH i mokpaliuTu SIKiCTb XKUTTS,
MOB’s13aHY 31 3M0POB’SIM.

IIpakTuynuii myHkT 5.2.3.2. JIBivi Ha pik nepeBipsiiTe ocio
i3 XXH 4-5, Bikom moHan 65 pokiB, 3 BiICTaBaHHSIM POCTY
(nmeniaTpis) 800 TAKUMU CUMIITOMAaMMU, SIK MUMOBIJIbHA BTpaTa
Baru, cjadKicTh a00 MOraHWii alleTUT, Ha IPEeIMET HEeIO1TaHHS
3a TOTIOMOTOIO BaJli/IOBAHOTO iHCTPYMEHTY OILliHKH.

IMpaxkTuunuit myHKT 5.2.3.3. 3a0e3rneure HOCTYMHICTb BiAno-
BiIHOI MEIMYHOI AIETOIOTIYHOI Teparii It 0ci0 3 03HaKaMu He-
IOIMaHHs, B iIeati I HaryIsIIoM HUPKOBUX AiETOJIOTIB a00 akpe-
JIATOBAHUX IMOCTAYaJIbHUKIB JIETOJIOTIB, SIKIIIO BOHU HEAOCTYITHi.

5.3. KomnaekcHa A0nomMora B KOMQHA

IIpakrnunuii myHKT 5.3.1. 3a0e3medre DOCTYIT IO MYJIBTH-
IACIUILIIHAPHOI KOMaHI1, OPiEHTOBAHOI Ha TAIliEHTA, 110 CKJIa-
JAETbCS 3 MOIETUYHOIO KOHCYJBTYBaHHS, MPU3HAYEHHs JKiB,
OCBiTU Ta KOHCY/IBTYBaHHS 1110710 pizHUX MeToaiB H3T, BapiaHTiB
TpaHCIUIaHTALlii, XipyprivyHOTO JOCTYIY JI0 Aiasi3y, a TAKOX eThY-
HOI, TICUXOJIOTIYHOI Ta COLliaJIbHOI 1ormoMoru ocodaM i3 XXH.

[MpakTtnynuit myHKT 5.3.2. OcCBiTHI TIporpamMu, siKi TakKox
3aJIyyaloTh MapTHEPIB 3 JOJISIAY, /I 1Ie BKa3aHO, BaXJIUBI IS
CTIPUSTHHSI TOiH(MOPMOBAHUM, aKTUBHUM JIto151M i3 XXH.

IIpakTrnuawmii myHKT 5.3.3. PO3IIsgHETe BUKOPUCTAHHS TEX~
HOJIOTIH TeJeMeaUIINHT, BKIIIOUHO 3 BeO-J01aTKaM1, MOOiTb-
HUMU T0JaTKaMU, BipTyaJIbHUM BiIBiZyBaHHSIM i IIPUCTPOSIMHU,
SIKi HOCSITb, [IJIS1 HAIAHHS OCBITHU I TOIJISIY.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipxysanns

5.3.1. Ilepexin Bix memiaTpu4IHOro AOIJISLY IO AOPOCJIOTO

5.3.1.1. IleniaTpuuni npoBaiinepu

IMpaktnunmii ynkr 5.3.1.1.1. ToryitTe mimmiTKiB Ta ixHi
ciM’1 1o mepexoay O0 OITiKM, OPiEHTOBAHOI HA TOPOCIIUX, ITOYM -
Haouu 3 11—14 pokiB, BUKOPHUCTOBYIOUM KOHTPOJIbHI CITMCKK
IIJISI OLIIHKM TOTOBHOCTI Ta MiATOTOBKM KEPiBHUIITBA, a TAKOX
MPOBOASIYM YACTUMHY KOXKHOI'O BilBiZyBaHHSI 0€3 IPUCYTHOCTI
6aTbKiB/0omiKyHiB (puc. 55).

IMpaktnunuii myHKT 5.3.1.1.2. Hagaiite BUMepIHUIA MUCH-
MOBHUI MiACYMOK Tiepenadi, a B igeajai — yCHY Iiepenady 1o-
cTavyaJbHUKAM MEIMYHUX MOCIYT, sIKi MPUIMAaioTh, BKIIOYHO 3

— any sustained decrease in eGFR,

— hypertension,

— kidney outflow obstruction or anomalies of the
kidney and urinary tract,

— known or suspected CKD, or

— recurrent urinary tract infection.

5.2 Symptoms in CKD

5.2.1 Prevalence and severity of symptoms

[ No recommendations and practice points|

5.2.2 Identification and assessment of symptoms

Practice Point 5.2.2.1: Ask people with progressive
CKD about uremic symptoms (e.g., reduced appetite,
nausea, and level of fatigue/lethargy) at each consulta-
tion using a standardized validated assessment of ure-
mic symptoms tool.

5.2.3 Management of common symptoms for peo-
ple with CKD

Practice Point 5.2.3.1: Use evidence-informed man-
agement strategies to support people to live well with
CKD and improve their health-related quality of life.

Practice Point 5.2.3.2: Screen people with CKD
G4—GS5, aged > 65, poor growth (pediatrics), or symp-
toms such as involuntary weight loss, frailty, or poor ap-
petite twice annually for malnutrition using a validated
assessment tool.

Practice Point 5.2.3.3: Enable availability of appro-
priate medical nutrition therapy for people with signs of
malnutrition, ideally under the supervision of renal di-
etitians or accredited nutrition providers if not available.

5.3 Tleam-based integrated care

Practice Point 5.3.1: Enable access to a patient-cen-
tered multidisciplinary care team consisting of dietary
counseling, medication management, education, and
counseling about different KRT modalities, transplant
options, dialysis access surgery, and ethical, psychologi-
cal, and social care for people with CKD.

Practice Point 5.3.2: Education programs that also
involve care partners where indicated are important to
promote informed, activated people with CKD.

Practice Point 5.3.3: Consider the use of telehealth
technologies including web-based, mobile applications,
virtual visiting, and wearable devices in the delivery of
education and care.

Special considerations

Pediatric considerations

5.3.1 Transition from pediatric to adult care

5.3.1.1 Pediatric providers

Practice Point 5.3.1.1.1: Prepare adolescents and
their families for transfer to adult-oriented care star-
ting at 11—14 years of age by using checklists to assess
readiness and guide preparation, and by conducting
part of each visit without the parent/guardian present
(Figure 55).

Practice Point 5.3.1.1.2: Provide a comprehensive
written transfer summary, and ideally an oral handover,
to the receiving healthcare providers including all re-
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yCi€10 BiIOBIIHOIO MEIMYHOIO iHOopMalli€lo, a TaKoXK iHGpOp-
Malli€lo Mpo KOTHITMBHI 3Mi0HOCTi MOJIOIOI JIOAUHU Ta COLLi-
aJIbHY MATPUMKY (puc. 55).

IMpaktnunmii myskr 5.3.1.1.3. Tlepenaua mojonux yroaeit
JIO JOTJISITY 3a JOPOCTUMU TIil Yac MEIMIHOI Ta COLliaJIbHOI CTa-
OITBHOCTI, SIKIIIO 1€ MOXJIMBO.

5.3.1.2. Jlopoci npoBaiinepu

IIpaktrnunwmii nyskT 5.3.1.2.1. Buznaru, mo Moiomi roau
BikoM 10 25 pokiB i3 XXH € yHiKaJIbHOIO MOIYJISIIE€IO 3 BUCO-
KMM PU3UKOM HECHPUSITIMBUX HACTIIKIB, MpUHAKMHI YaCTKO-
BO 4yepe3 (i3iosoriyHe HEMOBHE A03piBaHHS MO3KY.

IMpaktuununii myHKT 5.3.1.2.2. 3a0x04yiiTe MOJOAUX JIFOACH
HeodiliiiHO BiABiAYBaTU KIiHIKY [JIs1 JOPOCIMX, KYIU iX mepe-
BEIYyTh, IO TIEPIIOTOo Mpuitomy (puc. 55).

IMpaktnunmii myHkT 5.3.1.2.3. O1iHOBaTH MOJOAUX OCIO
i3 XXH uacrimre, HixX 0ci0 TOXUJIOTO BiKy 3 TaKOIO X CTaJli€l0
XXH, i 3a 3rogoo MoJio10i JIIOAWHU 3ayvyaTu OIliKyHiB abo
OIM3bKMX OCi0 MOJIOMOI JTIOOWHM 10 AOTJISLY 3a HElo, IIpUHAaii-
MHi B mepiri 1—3 poxku Iicisl mepeBeAeHHs 3 IeaiaTpUYHOI
cIIyk0u (puc. 55).

levant medical information as well as information about
the young person’s cognitive abilities and social support
(Figure 55).

Practice Point 5.3.1.1.3: Transfer young people to
adult care during times of medical and social stability
where possible.

5.3.1.2 Adult providers

Practice Point 5.3.1.2.1: Recognize that young peo-
ple under 25 years of age with CKD are a unique popu-
lation at high risk for adverse outcomes at least in part
due to physiologic incomplete brain maturation.

Practice Point 5.3.1.2.2: Encourage young people to
informally visit the adult care clinic to which they will
be transferred before the first appointment (Figure 55).

Practice Point 5.3.1.2.3: Assess young people with
CKD more frequently than older people with the same
stage of CKD and, with the agreement of the young
person, include the caregivers or significant other of the
young person in their care, at least in the first 1—3 years
following transfer from pediatric care (Figure 55).

MigroToBka fo nepenavi
Mepexig
MepiatpuyHa gonomora
— MouuHaiite paHo (11-14 pokis)

— BuKopUCTOBY#ATE KOHTPOITbHI CIUCKM NS
OLHKM FOTOBHOCTI i KepiBHULITBA NiAroToB-

MigroToeka no perynsapHoro gornagy 3a oopocnumu

Mepexig

CninbHWUIA gornsag 3a AitbMy 1 JOPOCIMM PerynapHuin
abo fornag
[0rnag 3a MoNoAUMI JOPOCAMMM 3a JopocAnuM

KO0
— [MpoBoAbTE 3 MOMIOAOK NIOANHOI0 HAOAH-
Lii Xo4a 6 4aCTUHY KOXHOrO BiABifyBaHHA

— [leTanbHe nucsMoBe
pestome Ta ycHa nepefaya
iHhopmaLyii, BKMKOYHO 3
KOTFHITUBHWUMY 3[iGHOCTS-
MM i coLianbHo NigTpumM-
KoK

Mepegava — konu cTaBinbHi

— [Mopanblue cnocTepeXeHHs nicns nepeseaeHHs

— [lozBonuTi MONoAMM ocobam BiABiayBaTH KNiHiKy nepef,
nepeBeAeHHAM

— Bu3HaT, Lo «CTaHOBIIEHHst BOPOCIOCTi» — Lie nepiof
BUCOKOrO PU3NKY HECTIPUATINBUX HAaCNiaKIB

— Monopux Dopocnux orfisipaiTe YacTille, HiX NiTHIX
ntofiei 3 Tiero X ctapiero XXH

— 3anpoLuyiiTe 0Cib, siki 3GiACHIOTL AOrNAA, 260 HLLIMX
3HauyLLMX 0Ci6 npw BiABiAYBaHHI nauieHTa 3 [o3Bony naLi-
€HTa

cognitive ability and
social support

« Follow-up after transfer

Bik (poku)
PucyHok 55. lMpovyec nepexoRy sif negiatpuyHoi gornomory 4o AornoMoru JOpOoCsIMM NMpu XPOHiYHii XBOpo6i
HUpokK (XXH)
Preparation for transfer Preparation for regular adult care
Transition Transition
Pediatric care Joint pediatric-adult care Regular
or adult care
« Start early (11-14yr) Young adult care
« Use checklists to assess readiness %
and guide preparation 2 « Allow young people to visit the clinic before transfer
+ See young person alone for S - Recognize that“emerging adulthood”is a period of
at least part of each visit $ high risk for adverse outcomes
| e i
* Compreliensive wiritien - Sgehemergmg adu:té, &ore frequently than older adults
summary and verbal G With samestagere
X . = « Include caregivers or significant others in patient visits,
handover, including =

with permission of patient

Age (years)

Figure 55. The process of transition from pediatric to adult care in chronic kidney disease (CKD)
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Ta6bnuys 41. MNoka3aHHA Ao noYaTKy gianisy

CvMnTOoMM ab0 03HaKKW, MOB’A3aHi 3 HUPKOBOIO HEAOCTATHICTIO (HaNpUKNag, HEBPOSOTriYHi O3HAKM Ta CUMMITOMM,
noB’A3aHi 3 ypeMmieto, NnepmkapauToM, aHOPEKCIEI, PE3UCTEHTHUMM KMCIOTHO-€NEKTPOMITHUMW MOPYLLUEHHAMMW, CTiln-
KUM cBep6eXeM, CEPO3UTOM i KUCTOTHO-OCHOBHUMM ab0 eNeKTPOMITHUMMN MOPYLLUEHHAMMN)

HespaTHiCTb KOHTpONtoBaTK BOMEMIiYHUI cTaTyc abo apTepianbHUi TUCK

[Mporpecytoye NoripLUeHHs XapyoBOro CTaTycy, CTiKe [O AIETUYHOro BTpyYaHHs, ab0 KOTHITUBHI NOPYLUEHHS

Table 41. Indications for the initiation of dialysis

acid-base or electrolyte abnormalities)

Symptoms or signs attributable to kidney failure (e.g., neurological signs and symptoms attributable to uremia,
pericarditis, anorexia, medically resistant acid-based or electrolyte abnormalities, intractable pruritus, serositis, and

Inability to control volume status or blood pressure

Progressive deterioration in nutritional status refractory to dietary intervention, or cognitive impairment

5.4. BU3HQ4YeHHs 4acy noyarKy AiQnisy

IMpaktrunuii nyHKT 5.4.1. Po3noyaru agiajiz Ha OCHOBI Cy-
KYIHO1 OLlIHKY CUMITOMIB, O3HAK, IKOCTi XUTTs, yIIOA00aHb,
piBHs1 LLIK® i 1abopaTOpHUX BiIXWICHB.

IMpaktnunuii nyHkt 5.4.2. PosnouHith miami3, sIKIIo
OYeBHJHA OjiHA ab0 Oilbllle 3 HaBENEHUX HMXKYE CUTYyalliit
(tabu. 41). Lle gacTo, ajre He 3aBXKIM BiZOYBaETHCS B AialTa30Hi
IIK® Bin 5 no 10 mi/xB Ha 1,73 M2,

IIpakTrunuii myHKT 5.4.3. PO3MIsiHETe MOKJIMBICTD IUIAHY-
BaHHS MPEBEHTUBHOI TpaHCIUIAHTALlil HUPKM i/a00 DOCTYITy 10
nianizy B qopociux, sikino HITK® cranosuts < 15—20 mi1/XB Ha
1,73 m? a6o pusux H3T > 40 % ripotsirom 2 pokiB.

Oco0.mBi MipKyBaHHS

Ilediampuuni mipxysanns

[MpaktuyHuit myHKT 5.4.4. YV piteil, okpiM MokaszaHb I10
niaizy aJjist Iopocaux, mokazaHHsm mist moyatky H3T € Heno-
CTaTHIl piCT, HE3BAXAal0UM Ha ONTUMi30BaHe XapuyBaHHsI, TOp-
MOH POCTY i MEIMKAMEHTO3HE JIiIKyBaHHSI.

Ilpaktnunuit myHkT 5.4.5. [lpoBomuTu TIpeBEeHTUBHY
TpaHCIUTAHTALil0 HUPKU Bil XXUBOro abo IIOMEpJIoro JoHOpa
SIK JIiIKyBaHHSI BUOOpY IS IiTeil, y SIKUX € O3HAKU IPOrpecy-
touoi Ta HeobopoTHOI XXH. pIIIK®, npwu siKiii cJtig mpoBoau-
TU MPEBEHTUMBHY TpaHCILJIaHTAallilo, 3aJieXXaTUMe BiJl OaraTbox
dakTopiB, BKIIOUHO 3 BIKOM i pO3MipOM TUTUHMU Ta IIBUIKICTIO
MpOrpecyBaHHsI HUPKOBOI HENOCTaTHOCTi, ajie 3a3BUyaii cra-
HoBuUTHUME 5—15 Mi1/XB Ha 1,73 M2,

5.5. Crpyktypa ra npouec niaTpUMyro4oi
Teparii i KOMMNAEKCHOro KOHCepPBATUBHOIO
AiKYBQHHSI

IIpakTunuii myHkT 5.5.1. IndopmyBaTu oci6 i3 XXH mpo
BapianTy H3T i KoMIIEKCHOTO KOHCEpBAaTUBHOTIO JIiIKyBaHHSI.

IIpaktrunuii myHKT 5.5.2. [linTpuMyliTe KOMILUIEKCHE KOH-
cepBaTHBHE JIIKYBaHHS SIK BapiaHT [JIs1 OCi0, sSIKi BUPIILIIN He
nponaosxyBatu H3T.

IMpaktrnunuii myHKT 5.5.3. HagaHHsT mocTymy 10 pecypcis,
SIKi JTO3BOJISIFOTh 3/IiMICHIOBATU PO3LIMPEHE TJIaHyBaHHS J0-
MISIAY 151 OCi0, SIKi BUBHAIOTh MOTPEeOyY B AOTJISII HAMPUKIiHIIL
SKUTTSI, BKJIIFOUHO 3 TUMU 0CO0aMU, SIKi OJIEPKYIOTh KOMILIEK-
CHY KOHCepBaTUBHY goromory. M

5.4 Timing the initiation of dialysis

Practice Point 5.4.1: Initiate dialysis based on a com-
posite assessment of a person’s symptoms, signs, QoL,
preferences, level of GFR, and laboratory abnormalities.

Practice Point 5.4.2: Initiate dialysis if the presence
of one or more of the following situations is evident
(Table 41). This often but not invariably occurs in the
GFR range between 5 and 10 ml/min per 1.73 m2.

Practice Point 5.4.3: Consider planning for preemp-
tive kidney transplantation and/or dialysis access in
adults when the GFR is < 15—20 ml/min per 1.73 m? or
risk of KRT is > 40 % over 2 years.

Special considerations

Pediatric considerations

Practice Point 5.4.4: In children, in addition to the
adult indications for dialysis, poor growth refractory
to optimized nutrition, growth hormone, and medical
management is an indication for initiating KRT.

Practice Point 5.4.5: Pursue living or deceased do-
nor preemptive kidney transplantation as the treatment
of choice for children in whom there is evidence of
progressive and irreversible CKD. The eGFR at which
preemptive transplantation should be undertaken will
depend on multiple factors including the age and size
of the child and the rate of progression of kidney failure
but will usually be between 5—15 ml/min per 1.73 m?,

5.5 Structure and process of supportive
care and comprehensive conservative
management

Practice Point 5.5.1: Inform people with CKD about
the options for KRT and comprehensive conservative care.

Practice Point 5.5.2: Support comprehensive con-
servative management as an option for people who
choose not to pursue KRT.

Practice Point 5.5.3: Provide access to resources
that enable the delivery of advanced care planning for
people with a recognized need for end-of-life care, in-
cluding those people undergoing comprehensive con-
servative care. M

lMepeknap: k.m.H. M.[. IBaHoBa; pepakuisi: npoch. A.4. IeaHos W
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Autologous vein graft in living donor kidney transplant
(case report)

Abstract. Renal transplantation is the preferred treatment for end-stage renal disease, with vascular
complications being a significant cause of graft dysfunction. Although many surgical methods are used
to ensure the most effective possible vascular anastomosis, autologous saphenous vein grafting remains a
less explored approach to renal transplantation. Chronic kidney disease offen presents with complications
related to impaired renal perfusion, necessitating interventions to improve blood flow to the kidneys.
Herein, we present a case report detailing the utilization of autologous saphenous grafting to establish
an anastomosis between the renal vein and external iliac vein in a patient with chronic kidney disease
with mainfenance hemodialysis twice a week. This case report indicates the potential and prospective
advantages of using autologous saphenous grafting for infricate renal vein reconstructions in patients with

chronic kidney disease.

Keywords: chronic kidney disease, renal transplantation, living donor kidney transplant; autologous vein

Introduction

Chronic kidney disease remains a prevalent health con-
cern, necessitating various therapeutic approaches inclu-
ding renal transplantation. Kidney transplantation stands
as the gold standard for the management of end-stage re-
nal disease, offering improved quality of life and enhanced
survival rates compared to dialysis. Surgical interventions
may sometimes present unique challenges. In such cases,
alternative strategies are required to overcome anatomical
limitations and ensure successful vascular reconstruction.
Vascular complications contributing to renal dysfunction
often demand innovative surgical solutions. The success-
ful outcome of kidney transplantation is heavily reliant on
meticulous surgical techniques, especially concerning vas-
cular anastomosis, ensuring optimal blood supply to the
transplanted kidney. However, surgical complexities may
arise, particularly concerning vascular mismatch between
the donor renal vein and the recipient’s external iliac vein.
When the donor renal vein length is insufficient for direct
anastomosis, alternative strategies become imperative to en-
sure adequate blood supply and optimal graft function. One
such innovative approach involves the utilization of autolo-
gous saphenous grafting to bridge the vascular gap, offering
a potential solution in such challenging scenarios. This case

focuses on the surgical approach, procedural intricacies,
postoperative outcomes, emphasizing the viability and ef-
fectiveness of innovative techniques in addressing anatomi-
cal challenges during kidney transplantation.

Case report

A 28-year-old male with chronic kidney disease who
was on maintenance hemodialysis was prepared for kidney
transplant surgery using a living kidney donor transplant,
the donor being his mother. The renal vein was cut shor-
ter than intended during the ongoing kidney procurement
process from the living donor. However, the surgeons were
certain that the recipient kidney would have complete vas-
cularization upon anastomosis of blood vessels. Following
the procedure, it became apparent that the small renal vein
presented a challenge in creating an impeccable vasculariza-
tion to ensure proper alignment and adequate blood flow to
the transplanted kidney. Given the urgency of the patient’s
condition and the necessity for an immediate intervention,
autologous saphenous vein grafting was proposed as an al-
ternative method to facilitate successful vascular anasto-
mosis. Patient’s own saphenous vein was utilized to create
a vascular conduit, allowing for a seamless connection be-
tween the donor renal vein and the recipient’s external iliac
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vein successfully restoring blood flow to the kidney. Careful
attention was given to the appropriate sizing and prepara-
tion of the graft to ensure optimal blood flow and minimize
the risk of complications. Post-transplant Doppler was done
(Fig. 1, 2, 3).

Discussion

Chronic kidney disease remains a prevalent health con-
cern, necessitating various therapeutic approaches including
renal vein revascularization. Surgical intervention may pre-
sent unique challenges. In such cases, alternative strategies
are required to overcome anatomical limitations and ensure
successful vascular reconstruction. Although uncommon,
vascular damage after kidney transplantation might result in
significant hemorrhage, graft loss, and limb ischemia. Ef-
ficient decision-making in excising the graft, flushing with
cold preservation solution, and returning to the ice can
preserve the kidney transplant and provide more time for a
more accurate and controlled healing of the vascular lesion
[4]. Vascular complications with various etiologies occur in
3—15 % of patients receiving kidney transplantation. These
include transplant renal artery stenosis, transplant renal ar-
tery or vein thrombosis, biopsy-induced vascular damage,

PARUL SEVASHRAM HOS

RENAL VEIN HILUM

Figure 2. Renal vein Doppler

pseudoaneurysm development and hematomas embolus
causing renal infarction or dissections [2, 9]. Numerous
renal veins with thin walls and tiny diameters can make it
challenging to select the major drainage vein especially du-
ring right kidney transplant surgery. When the renal vein is
inadequate in length, the branches are ligated and clipped,
and one vein is extended to perform an anastomosis. Recon-
structions generally involve an end-to-side anastomosis with
the external iliac vein [10].

There are several ways to construct vascular anasto-
moses, including autogenous internal iliac artery bypass,
polytetrafluoroethylene grafts, third-party vascular al-
lografts, and saphenous vein grafts. An alternative blood
supply to the transplanted kidney may be the internal iliac
artery in certain circumstances of anatomic variation or an
atheromatous external iliac artery. However, because there
is a chance that using the internal iliac artery could com-
promise the pelvis’s distal blood supply, which could lead
to impotence, sexual dysfunction, and buttock claudication,
it is less frequently utilized [2]. This case demonstrates the
importance of adaptable surgical methods in dealing with
various anatomical variances that arise during kidney trans-
plantation. In circumstances when typical vascular anasto-
mosis techniques may not be feasible, or in managing com-
plex vascular anatomy, the use of autologous saphenous vein
grafts in renal transplantation offers an alternate and creative
approach. Previous studies on autologous saphenous vein
transplant renal artery repair have been reported and that
has raised concerns about late consequences, including the
development of pseudoaneurysms and stenosis [1, 3]. Miyu-
achi Y. et al. (2021) reported first case study of renal vein re-
construction using Y-shaped saphenous vein grafting, indi-
cating an effective solution for treating anastomosis-related
complications and getting a successful venous reconstruc-
tion [10]. The utilization of autologous saphenous grafting
as an interposition graft between the renal vein and external
iliac vein in this case of inadequate donor renal vein length
represents a novel and effective approach in managing chal-
lenging vascular reconstructions in patients with chronic
kidney disease. Further studies and long-term follow-ups
are warranted to validate the durability and effectiveness of

VEN®US ANASTOM
i

Figure 3. Anastomotic site Doppler
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this surgical approach in preserving renal function and miti-
gating the progression of chronic kidney disease in similar
patient populations.
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script.

References

1. Hanlon LV, Agostinho N, D’Souza K, Lee T, Chadban S,
et al. Renal Transplant Artery Autologous Saphenous Vein Graft
Aneurysms: Late Presentation and the Need for Recall and Surveil-
lance. Exp Clin Transplant. 2020 Nov;18(6):725-728. doi: 10.6002/
ect.2020.0301.

2. Ho CERH, So WZ, Wong J, et al. Successful repair of trans-
plant renal artery aneurysm (TRAA). BMC Urol. 2023;23:129. doi:
10.1186/512894-023-01280-7.

3. Hwang JC, Moritz MJ. Case Report: The Use of Cryopre-
served Saphenous Vein in Reconstruction of Transplant Renal Ar-
tery Dissection. Transplant Direct. 2023;10(1):e1546. doi: 10.1097/
TXD.0000000000001546.

4. Mekeel KL, Halldorson JB, Berumen JA, Hemming AW.
Kidney clamp, perfuse, re-implant: a useful technique for graft sal-
vage after vascular complications during kidney transplantation. Clin
Transplant. 2015 Apr;29(4):373-8. doi: 10.1111/ctr. 12526.

Information about author

5. Rahnemai-Azar AA, Gilchrist BF, Kayler LK. Independent
risk factors for early urologic complications after kidney transplanta-
tion. Clin Transplant. 2015 May;29(5):403-8. doi: 10.1111/ctr. 12530.

6. Nino-Torres L, Garcia-Lopez A, Patino-Jaramillo N, Giron-
Luque F, Nino-Murcia A. Risk Factors for Urologic Complications
After Kidney Transplantation and Impact in Graft Survival. Res Rep
Urol. 2022 Sep 28;14:327-337. doi: 10.2147/RRU.S371851.

7. Buttigieg J, Agius-Anastasi A, Sharma A, Halawa A. Early
urological complications after kidney transplantation: An overview.
World J Transplant. 2018 Sep 10;8(5):142-149. doi: 10.5500/wijt.
v8.i5.142.

8. Lushina N, Lee A, Cuadra S, Whang M, Sun H. External
lliac Artery Dissection During Renal Transplantation: A Case Report
and Literature Review. Transplant Proc. 2019; 51(2):538-540. doi:
10.1016/j.transproceed.2018.12.021.

9. Mayhew M, Solomon R, LaGuardia H, Shaw K, Arenas J,
Hranjec T. Vascular Complications in Renal Transplantation: Surgi-
cal Salvage of Renal Artery Dissection. Transplant Direct. 2022 May
26,8(6):¢1340. doi: 10.1097/TXD.0000000000001340.

10. Miyauchi Y, Noda T, Miura N, Kikugawa T, Saika T. Venous
reconstruction using a Y-shaped saphenous vein in kidney transplan-
tation: A report of three cases. 1JU Case Rep. 2021 Feb 16,4(3):146-
149. doi: 10.1002/iju5. 12266.

Received 25.03.2024
Revised 29.04.2024
Accepted 30.04.2024 W

Dr. Parth Bharat Solanki, Associate Professor, Department of Cardiothoracic and Vascular Surgery, Parul Institute of Medical Science and Research, Parul Sevashram Hospital, Parul University, Vadodara,

Gujarat, India

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

Parth Bharat Solanki

Parul Institute of Medical Science and Research, Parul Sevashram Hospital, Parul University, Vadodara, Gujarat, India

BMKOPUCTAHHSI ABTOAOFYHOrO BEHO3HOIO TPAHCMACHTATA MiA YOC TPAHCNACHTALIT HAPKU BiA XXMBOTO AOHOPA
(KAIHIYHMI BUNOAOK)

Pe3iome. TpancnnanTallis HUPKY € METOIOM BUGODY MIPH JIiKY-
BaHHI TepMiHaJIbHOI HUPKOBOI HETOCTATHOCTI, a CYIMHHI YCKJIa/l-
HEHHSI € BaXJIMBOIO MPUYMHOIO MUCGhYHKINI TpaHCIIAaHTaTa.
Xoua 3aaj1s1 3a0€3MeueHHs] MaKCUMaJIbHO1 e(heKTUBHOCTI CYIMH-
HOT'O aHACTOMO3Y BUKOPHUCTOBYEThCSI O€3J1iU XipypriyHUX METO-
IIiB, aBTOJIOTiYHA TPaHCIUIAHTALIiSI MiAIIKipHOI BEHU 3aJIUILIAETHCS
MEHIII BUBYEHUM ITiIXOAOM 0 TpaHCIUIAHTallii HUPKU. XPOHiu-
Ha XBOpOoOa HUPOK 4YacTO CYMPOBOKYETbCS YCKIJIAJAHEHHSIMU,
MOB’SI3aHUMU 3 TOPYILIEHHSM Tepdy3ii, 1110 moTpedye BTpyyaH-
HS 71T TTIOKPAIIeHHS IIPUTOKY KPOBi 0 HUPOK. Y 1Iiit poOOTi MU
MPeACTaBISIEMO KITiHIYHUI BUTIAAOK, 1110 IOKJIaTHO OMUCYE BUKO-

PHUCTaHHS aBTOJIOTIYHOTO MiLIKiPHOTO TPaHCIUIAHTATa [Isl CTBO-
pPEHHsI aHACTOMO3Y MiXX HMPKOBOIO BEHOIO Ta 30BHIllIHBOIO KITy-
0OBOIO BEHOIO B Malli€HTa 3 XPOHIYHOIO XBOPOOOIO HUPOK, SIKUA
3HAXOIUThCSI HA MiATPUMYIOUOMY TeMoJiai3i ABiYi Ha TUXKIEHbD.
Lleit BunanoK BKa3ye Ha MOTEHLIiIHI Ta epCNeKTUBHI NepeBaru
BUKOPHUCTAHHST aBTOJIOTIYHOTO MiIIKiPHOTO TPAaHCILUIAHTATa TPU
CKJIATHUX PEKOHCTPYKIisIX HUPKOBUX BEH Y MALII€HTIB i3 XpOHiy-
HOIO XBOPOOOIO HUPOK.

Ki0490Bi cioBa: xponiuna xBopo6a HMpPOK; TpaHCILUIAHTALLiS
HUPKU; TPAHCIUTAHTALLliSI HUPKY Bill )KUBOTO IOHOPA; aBTOJIOTiYHA
BeHa
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For Our Patients

Mam’atka nadieHTty

KIDNEYS

CKiAbKUW TCTU COAI NpU XBOPO6i HUPOK?

OcraHHi MiXXHApOJIHi peKOMEeHallil i3 XpOHIYHOI XBO-
poou Hupok (KDIGO, 2024) oOMexXylTh CITOXWBaHHS
HaTpilo Ha JeHb MeHIe 3a 2 T (abo < 90 MMoJIb HaTpitO
Ha JIeHb) a0o < 5 T XJIOpUIy HATpito Ha IeHb JJIs JIIoeH i3
XXH. OcHoBHa MeTa — TIpodiTaKTUKa 3aTPUMKU PiIIUHU
Ta TMiJBUILIEHHS apTepiaiIbHOTO TUCKY.

IIpote mocriitHe 0OMEXKEHHSI HaTPit0, OCOOIUBO Y JII0-
Il TTOXWJIOTO BiKY, MOXKe IPU3BECTU A0 3HIMKEHHS i0OHIiB
HaTpilo B IUIa3Mi KPOBi, KpUTUYHUM PiBHEM € KOHILIEHTpa-
11is1 i0HIB HATPilO B TJIa3Mi KpoBi HYXKue 3a 135 MMoIb/1
(y HOpMi — 136—142 MMOJIB/JT), 11O MOKE TIPU3BOIAUTHU IO
MJISIBOCTi, COHJIMBOCTI Ta yXo.y i3 XkuTTs1. KpiM Toro, Hu3b-
Ki piBHi HAaTpit0 0OMEXYIOTh €(heKTUBHICTh CEYOTiHHOI Te-
partii pypoceminom, Topaceminom i Kcumamizom.

B ymMoBax 00MexeHOro MOHITOPMHIY PiBHSI HATPitO B KPOBI:

— TIPUCIIYXaliTeCh 0 CBOIX IMOYYTTIB, SIKIIO TYXKE XO-
4yeThCs 3’iCTU COJIOHE, Kpallle 11e 3p0OUTH, aje He CIIiI po-
OUTH CUCTEMaTUYHO;

— He JOCOJTIONTE Xy B TapiJIlli KOXKHOTO pa3y, KOJIM cima-
ete 3a ctin. [IpoTe nonasaiite cifb y cTpaBu, KOJIY iX TOTYETE;

— HaiOIbIIA KiIbKICTh COJIi Y BEPIIKOBOMY MacJi Ta
XJ1i0i, 3BepHITh yBary, sIKi came B 3aCTOCOBYETE B 1Xi;

— SIKIIIO BU O€3MPUYMHHO CTald COHJIMBUM, 3pO0iTh
HeraiiHoO aHaJji3 KpOBi Ha KpeaTUHiH Ta HaTpili;

— HamaraiTecsl BXXMBaTH Cijlb 32 CMaKoOM, SIKIIIO BaM
moHaz 65 pokiB.

Migrotysas npodp. . IeaHos M
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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
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